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APPENDIX B 

UNDERGROUND TEST AND INTEGRATED DATA SYSTEM (IDS) REQUIREMENTS 

The Project does not presently plan to penetrate the Calico Hills 

unit with the ESF. However, the requirement for flexibility to sink 

the shafts and perform site characterization testing in the Calico 

Hills will be maintained.  

EXPLORATORY SHAFT FACILITY

SUBSYSTEM DESIGN REQUIREMENTS DOCUMENT
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Underground Geologic Mapping Test 

Description of Test 

Geologic Mapping of the Exploratory Shaft and Drifts Test is 

discussed in Section 8.3.1.4.2.2.4 of the Site Characterization Plan.  

ES-i, ES-2 and all drifts will be completely mapped and photographed.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Underground 

Geologic Mapping Test.  

Performance Criteria 

la. The test organization will map each increment (up to about 

18 ft) of exposed excavation. Unless safety considerations 

dictate to the contrary, the mapping will be done prior to 

installation of ground support.  

lb. Survey accuracy for the Undergrouni-Geologic Mapping test 

shall be + 1 cm with occasional accuracy to + 2 mm 

(- 0.007 ft). The ability should be retained to resurvey and 

upgrade the initial mapping survey and reference points.  

Ic. Conceptual mapping equipment arrangements are shown in 

Figures B-GEO-1-(1) to B-GEO-I-(3) for shaft wall mapping and 

in Figure B-GEO-1-(4) for drift wall mapping.  

id. A securable, underground space of about 16 X 20 ft and a 

height at least 8 ft is required for storage of mapping 

equipment.
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le. A geological storage and staging trailer or building of at 

least 200-sq-ft area will be provided at the ESF. This 

building will be equipped with heating, air conditioning, 

electricity, running water at a sink, smoke detectors, first 

aid kit and shelving.  

if. The shaft sinking galloway must be provided with equipment to 

assure a stable platform for photography.  

Ig. The construction contractor will clean the walls using 

compressed air/water following procedures developed during 

prototype testing.  

lh. A light tight photography laboratory (in a trailer or 

building) approximately 8 ft by 13 ft (with a minimum of 100 

sq ft) will be provided at the ESF, preferably adjacent to or 

in the geological storage and staging trailer or building.  

This laboratory will be equiped with heating, air 

conditioning, and the following: (1) sink with hot and cold 

running water and (2) two 110-V, 20-A circuits and_Qne 2ZQzY, 

30-A circuit.  

Constraints 

1. The bottom deck of the shaft sinking galloway must have at 

least 10 ft of clearance between the top of the bottom deck 

and the lowest portion of the next higher level of the 

galloway.  

2. The view of the shaft walls from the center of the bottom 

deck of the galloway must be completely unobstructed below a 

line extending from the lower edge of the intermediate deck 

at 23 degrees toward the cei.zt-L of the galloway, except for 5 

degrees in each quadrant around the circumference of the 

shaft that is blocked by the galloway supports.
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3. The distance from the center of the galloway to the vertical 

supports should be as large as possible, with a minimum of 4 

ft - 6 in., to permit rotation of the radial arm strike rail.  

4. The working platform (bottom deck of galloway) must be 

equipped with extensions so that the platform can be enlarged 

to a maximum of I ft from the design excavation line.  

5. The bucket well cover on the working platform will provide 

for mapping pedestal mounting.  

6. The galloway must be stabilized during mapping.  

7. During drift wall mapping, all unnecessary equipment will be 

removed from the section of the drift being mapped.  

Interface Requirements 

1. Interface requirements to other systems, if applicable, are 

discussed in the appropriate integration studies.  

Section B-IS-i Integrated Data System 

Section B-IS-2 Scientific Manpower/Schedule Information 

Section B-IS-3 Laboratory/Office/Storage Space Requirements 

Section B-IS-4 Electrical Power Requirements 

Section B-IS-5 Water System Requirements 

Section B-IS-6 Compressed Air System Requirements 

Section B-IS-7 Common Sampling Design Requirements 

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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3. The shaft sinking equipment must accommodate the shaft mapping 

equipment.  

Assumptions 

1. Mapping equipment will be provided by the testing organization.  

This includes the radial arm strike rail and the mapping 

pedestal.  

2. The normal mapping in shafts and drifts will take 2 hours per 

6-ft interval after walls are cleaned and equipment is in 

place.  

3. Shaft and drift mapping may be sequenced with construction such 

that longer sections (longer than 2 m) will be mapped to reduce 

the frequency of the mapping operation, if that mapping will be 

done before ground support (except for rock bolts) is 

installed, except where safety considerations override.  

4. In general, hand sampling of exposed rock by geologists will be 

performed during the period that mapping is being done.  

5. Drift wall mapping can be performed using a scissor lift truck, 

for access to the crown.  

6. Voice communications from the surface will be provided to the 

lower deck of the galloway during shaft mapping.  

7. Office and laboratory space will be provided at the 

Administrative and Engineering Building and the Technical 

Services Building in Area 25.
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8. All transportable mapping equipment used by the mapping test 

for shaft mapping shall be of a size that can be transported in 

the sinking bucket.
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Mineralogy Petrology Sampling 

Definition of Test 

Mineralogy-Petrology studies of the Exploratory Shaft and drifts are 

discussed in Section 8.3.1.3.2.1.3 of the Site Characterization Plan.  

Design and operational requirements for this test consist of sample 

collection and field observation of the rocks exposed by Exploratory 

Shaft Facility (ESF) excavations.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility necessary to perform the 

Mineralogy/Petrology Sampling Test.  

Performance Criteria 

1. Bulk samples will be collected from each blast round during 

shaft sinking and drift mining. A safe method of collecting 

and transporting samples to the Sample Management Facility 

will be provided.  

2. Samples will be collected from the walls of rock exposed 

during excavation in all shafts and drifts.
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Constraints 

1. Procedures for sample collection and control will be 

developed by the P1s and the Sample Management Facility 

staff.  

2. Sample collection will be from at least three levels in the 

rubble pile during each muck cycle.  

3. For a size constraint see B-HYD-9-4.  

Assumptions 

1. About 6 tons of bulk rock samples will be collected from each 

muck round during shaft sinking. The lower Topopah Spring 

Member vitrophere, if penetrated, will require all rock being 

removed to the Sample Management Facility.  

2. Bulk samples can be collected without having geologists 

underground, except for the lower Topopah Spring Member 

vitrophere and lower elevations in the Calico Hills (if 

penetrated).  

3. Sample collection from walls will normally be accomplished 

by mapping geologists during the same time period as geologic 

mapping of the shaft is performed.
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4. Drift wall sampling can be done either during mapping 

or at some later time if mesh can be removed.  

5. A transportable bin system can be used.  

6. Bulk drift sampling requirements are TBD.  

7. Transportation of the samples from the ESF to the Sample 

Management Facility will be provided by the construction 

contractor.
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Vertical Seismic Profiling Test 

Definition of Test 

The Vertical Seismic Profiling Test is discussed in Section 

8.3.1.4.2.2.5 of the Site Characterization Plan. This test will be 

mostly done from the surface of the Yucca Mountain site away from the 

ESF. Some Geophones will be placed in boreholes in both ES-i and 

ES-2 and in drift walls.  

Functional Requirements 

1-. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Vertical 

Seismic Profiling Test in the Exploratory Shafts and drifts of 

the ESF.  

Performance Criteria 

1. Drill holes will be located in both ES-i and ES-2 at 30 ft 

increments (+ 1 ft). The holes wjilt heQriented toward the 

MPBH that is associated with ES-I and ES-2 (The exact 

orientation will depend on the MPBM locations). The upper hole 

in ES-i will be as close to the ground surface as is practical 

relative to collar emplacement (about 25 ft). The upper hole 

in ES-2 will be at the same elevation as thehole in ES-i.  

Note: the following information should be moved to Appendix C.  

Each hole will be 8 ft in depth (+ I ft), 3.5 in. in diameter 

(+ 0.5 in.), and drilled downward between 5 and 10 degrees from 

horizontal.  

2. Drill holes for instrumentation are defined in Appendix C of 

the ESF SDRD.  

3. Blockouts in the liner at each hole are required only if the 

holes are drilled prior to lining the shaft, or for the
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convenience of the contractor if the drilling is done after 

shaft lining. These blockouts are to be no more than 1 ft by 

I ft and no less than 0.75 ft by 0.75 ft.  

4. Electrical current (20 A, 110#V) is required for the recording 

vehicle. This vehicle can be located at any convenient surface 

location near enough to the facility to allow efficient routing 

of the seismic cable.  

Constraints 

1. Because the purpose of the test is to measure ground vibration 

caused by the introduction of energy from a specific source 

controlled by the seismic-test team, other loud noises or 

equipment-or machinery-induced vibration in or near the 

facility (especially those from hoist operation and blasting) 

are not allowed while the tests are in progress.  

2. Because the hole locations will be known early in the 

excavation process, the holes can be drilled either, a) priw

to blockout emplacement and lining, b) through the lining after 

the shafts are completed, or c) through blockout openings after 

the lining is in place. The only requirements are that the 

holes remain accessible behind a removable plug.
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Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. Geophones, analog cables, connections, energy source, and 

recording and storing equipment will b&_fqrn!.hed by the office 

of the scientist in charge.  

2. It is anticipated that the geophone installation for each of 

the 4 tests (shafts + 3 drifts) will require 2 shifts (probably 

2 days).  

3. Each measurement will take approximately 30 seconds after the 

source, receivers, and recorder are in place. Depending upon 

signal-to-noise ratio, there could be as many as 50 

measurements taken in succession at each source site.  

4. Once the geophones are installed in a shaft or drift, it is 

anticipated that a 5- to 10-hour time period will be required 

to collect data.
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5. Storage space will not be required at the ESF. The minimal 

office and storage space needed for these tests will be 

provided by the Underground Geologic Mapping Group.  

6. All VSP tests in the shafts will be conducted after both ES-i 

and ES-2 are completed. Drilling of holes for emplacement of 

geophones can be accomplished at any convenient time. The 

location of the uppermost hole in ES-i will determine the 

location of all other holes.  

7. Geophones will be clamped into the holes during the periods of 

seismic measurements. The phones will be removed at the 

completion of each test and a cap will placed over each hole to 

prevent debris from accumulating in the holes. In the drifts, 

geophones will be attached to the walls directly by clamping to 

plates installed at 5 m intervals (+ 0.3 m).  

8. Geophones will be secured (without grout) by the seismic-test 

team in such a way that signals from each phone can be 

transmitted separately to the surface via an instrumentation 

link via an analog cable. The analog cable will be installed 

after completion of the geophone installation. The 

instrumentation cable will connect all geophones so that the 

signals from all phones can be recorded simultaneously at the 

surface. This cable is connected to the geophone cables via 

"takeouts," as shown in Figure B-GEO-3(1). It is crucial that 

the connections be made properly and in the proper order, by 

personnel experienced in seismic cable layout.  

9. At the completion of the data collection from each test, all 

geophones, and portable recording equipment will be removed.
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10. The IDS will not be used in these tests. The seismic data will 

be recorded on an industry standard (SEGY or SEGB) recording 

device.  

11. Water is not required for these tests, but a small amount of 

water used in each hole will aid in tamping material to secure 

the geophone.  

12. Compressed air may be required to blow out the holes prior to 

the installation of geophones.  

13. The in-shaft cable will be "Seiscord" brand or equivalent.  

This cord has 128 pairs of wire in a cable 0.845 inch diameter 

and a weight of 357 #/MFT.  

14. Where geophones attach to the in-shaft cable the diameter of 

the junction will expand the cable diameter to about 2 inches 

for a length of about 2 feet. If the cable is placed in a 

conduit access for junctions must be provided at each VSP 

measurement station (abmutt.evary 30 feet).  

15. This test is a short duration test and the PI suggests that the 

VSP cable may be better accessed if it is not placed in a 

conduit. The cable can be removed after the test is complete 

(reference assumption #4).
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Shaft Convergence Test 

Definition of Test 

The Shaft Convergence Test is defined in Section 8.3.1.15.1.5.1 of 

the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Shaft 

Convergence Test.  

Performance Criteria 

1. Overcoring will be performed at each of the three planned 

experiment depths (roughly ± 80 m, + 200 m, and + 320 m).  

Mining will be stopped about 6 m above each experiment depth.  

An E-sized (37.7-mm) pilot hole will be drilled vertically 

down 10 mý The hole will be inspected with a borehole 

televiewer to select-overcoring locations. The borehole 

deformation gage will then be set in the pilot hole and the 

pilot hole overcored with a 15.2-cm overcoring bit. A 

minimum of three such overcorings for each experiment depth 

will be performed (if possible). The test PI will install 

and orient the Borehole Deformation Gage (BDG) for the 

horizontal stress measurements. The test PI will remove
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the overcore with the BDG and mark the exact BDG position.  

The borehole televiewer will take approximately 2 hours to 

inspect each pilot hole at each experiment depth. Placement 

of the BDG at each location selected will take approximately 

2 hours (6 hours for 3 BDG placements at each experiment 

depth).  

2. Six MPBXs with six convergence anchors each will be installed 

at each measurement location. These MPBXs and anchors will 

be distributed between the two parallel measurement planes, 

as shown in Figures B-MECH-1-(1) and B-MECH-1-(2). Each MPBX 

hole will be N-sized (76 mm) and diamond cored to a length of 

+ 15 m. The holes will be roughly horizontal and oriented as 

shown in each figure. There is no constraint of specific 

orientations; however, the angle between adjacent MPBX holes 

(and tape extensometer anchors, if applicable) should be 

about 60 degrees. Each MPBX will require a blasted recess of 

about 1 ft x 1 ft x 1 ft as shown in figure B-MECH-1-(3).  

This recess is required to protect the MPBX head from 

flyrock. In addition, about 1 m of the hole fraw the--collar 

will need to be reamed to about a 4 in. diameter to allow 

insertion and grouting of the collar stabilization tube (see 

figure B-MECH-I-(3)). The MPBX head and collar stabilization 

tube must be grouted in place. The recess in the rock must 

be covered with a steel cover plate. Each MPBX will consist 

of five anchors (beginning + 1 m from the drill hole collar) 

and set at 1-m intervals within the hole, and one
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anchor set at 15 m from the hole collar. All MPBX anchors 

will be grouted in place. MPBX leads will be connected to 

the IDS before further mining. All leads will be protected 

from shaft activity (e.g., blasting, traffic, etc.) using 

methods to be determined and approved by the test 

organization. The MPBX holes will be inspected using a 

borehole televiewer prior to selecting exact anchor 

locations. This inspection will take about 2 hours per hole.  

The installation of each MPBX, including grouting, will take 

approximately 8 hours. The grout must cure for 2-3 days.  

Following curing of the grout for each MPBX hole, the MPBXs 

must be tensioned and attached to the IDS. This will take 

about 8 hours for each MPBX. MPBX measurements will be taken 

after the liner is poured and until the shaft internals are 

installed (unless abnormal behavior is observed).  

3. Six HPCs will be installed within the concrete liner during 

the liner installation at each location, three in each of the 

two parallel measurement planes as shown in Figure 

B-MECH-1-(2) B and-C.--The HPCs will be approximately 

10 cm xi 20 cm in size. Details of how the HPC can be 

installed in the liner are shown in Figure B-MECH-1-(4). The 

HPCs can be attached to rebar that is attached to the plywood 

as shown in the figure. The HPC will be located near the 

center of the liner at each location. The recess shown in 

figure B-MECH-1-(4) will be about 25 cm x 5 cm x 5 cm and 

should be at the very edge of the liner to allow access to 

the HPC
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compensating tube. The leads from the HPCs must be protected 

during the pouring using any technique. The leads from the 

HPCs must protrude through the forms in holes that are about 

3/8 in. in diameter. The pressure transducers associated 

with each HPC will be located on the inside of the shaft and 

will be attached after the forms are removed. These 

transducers must be protected from shaft activity by placing 

them in a protective steel box about 12 in. x 12 in. x 6 in.  

The leads from to the IDS from this protective box must also 

be protected using prescribed methods to be approved by the 

test organization. The HPCs at each experiment level can be 

installed in 8 hours total. After pouring and curing of the 

concrete, each HPC must be refilled and attached to the IDS.  

This will take about 2 hours for each HPC. HPC measurements 

will be taken after the liner is poured and until the shaft 

internals are installed (unless abnormal behavior is 

observed).  

4. Six tape extensometer (TE) anchors are required at each 

experiment depth and will be distributed between the two 

parallel measurement planes as shown in Figures B and C 

B-MECH-1-(1). The tape extensometer anchors require E-size 

(37.7-m.m) holes percussion drilled. These holes will be 

roughly 8 inches deep and will also include a 6 in. x 2 in.  

recess that will be covered with a steel cover plate to 

protect the anchor from blasting (as shown in Figure 

B-MECH-1-(5)). The tape extensometer anchors will be epoxied 

in place and will be ready for
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initial measurements immediately. The tape extensometer 

anchors must be located diametrically from the MPBXs as 

illustrated in Figures B and C, B-MECH-1-(1). Each 

diametrical measurement (from MPBX to MPBX and from TE anchor 

to TE anchor) will take about 10 minutes. Two measurements 

are required for each diameter. TE measurements will be 

performed every day until the liner has passed 25 ft below, 

then measurements will be made once a week thereafter. The 

TE measurements will be discontinued after the shaft 

internals have been installed.  

5. A blockout through the liner to the rock will be installed at 

each MPBX collar and each tape extensometer anchor location.  

The blockout will be a minimum of 0.3 m x 0.3 m (1 ft x I ft) 

and will go through the liner to the rock.
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6. The test will require drilling and coring of holes as defined 

in Appendix C of the ESF SDRD.  

7. Install five MPBX anchors (beginning 1 m (3.3 ft) from the 

drill hole collar) at 1 m (3.3 ft) intervals within the hole 

and one anchor 15 m (49 ft) from the hole collar. These will 

be grouted in place. The MPBX head is attached to the collar 

and recessed into the rock. The head is protected by steel 

covers secured by rockbolts.  

8. MPBX and HPC leads will be connected to the IDS before doing 

any further mining. All instrumentation leads will be 

protected from shaft activity (e.g., blasting, traffic, etc.) 

using prescribed methods (TBD).  

9. MPBX and HPC measurements will be taken after the liner is 

poured. Shaft Convergence instrument installation and 

initial measurements will take approximately 12 days to 

accomplish at each location.  

10. The test organization must be provided with "as-built" 

drawings of all holes, blockouts, and HPC installations.
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Constraints 

1. Special controlled blasting specifications may be required 

for about 15 ft above and below each test location.  

2. MPBXs and convergence anchors will be installed at about 60 

degree intervals around the shaft as shown in figure 

B-MECH-1-(2).  

3. All holes will be drilled no greater than 1 m from the shaft 

bottom.  

4. Reasonably competent rock is required at the test horizon to 

assure proper gauge installation.  

5. Vertical boreholes from the UDBR cannot pass within four hole 

diameters of the MPBX holes.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-1 Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements
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2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The planned depths for the shaft convergence test are about 

80 m, 200 m, 320 m. Each test consists of two levels separated 

by 2 m. The depths of this test can be adjusted a few feet to 

accommodate other activities.
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Demonstration Breakout Rooms Test 

Definition of Test 

The Demonstration Breakout Rooms Test is discussed in Section 

8.3.1.15.1.5.2 of the Site Characterization Plan. This test is 

designed to study the geomechanical behavior of a typical repository 

sized drift.  

Functional Requirement 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Demonstration 

Breakout Rooms testing.  

Performance Criteria 

1. Demonstration Breakout Rooms will be 19 ft high by 25 ft wide by 

150 ft long.  

2. The test will require drilling and coring of holes as defined in 

Appendix C of the ESF SDRD.  

3. Provision for data collection by the IDS must be available prior 

to excavation of each room beyond 35 ft (see Assumption #2).  

4. Provide access for testing work in the UDBR during shaft 

construction below.  

Constraints 

1. The orientation will coincide with the orientation planned for the 

underground facility with the flexibility for orientation 

adjustment up to 90 degrees depending on the dominant fracture 

orientation and the in situ stress conditions at each DBR 

location.
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2. The construction and convergence testing of the DBRs will be done 

early in the construction of each level to minimize prior 

disturbance of the ground.  

3. No mining, except to excavate each DBR, will be allowed within 50 

ft of any MPBX anchor until MPBX readings are no longer being 

taken. Since MPBX anchors can be 50 feet from the DBR rib, this 

constraint effectively provides an exclusion envelope of 100 ft 

from the DBR ribs.  

4. The convergence pins and MPBX heads should be recessed to protect 

from blast damage.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requiremeats -• 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

1. The locations identified in Appendix A of the ESF SDRD are 

acceptable for the DBRs.  

2. Drift mining will be performed using controlled blasting methods 

until the first measurement station at 35 ft is reached. Then a 

sequence of instrumentation installations with controlled 

blasting and ongoing data recording will take place through the 

next 80 ft at 8 ft intervals.  

3. The general arrangement of instrumentation in the DBR is shown 

in Figure B-MECH-2 (1).  

4. The DBRs will be used to carry out the other testing and will 

therefore not be available for other facility uses such as 

storage.  

5. Phase 1 of the IDS must be operational before excavation of the 

UDBR starts. Phase 2 of the IDS must be operational before 

excavation of the DBR on the MTL starts.
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Sequential Drift Mining Test 

Definition of Test 

The Sequential Drift Mining Test is discussed in Section 

8.3.1.15.1.5.3 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Sequential 

Drift Mining Test.  

Performance Criteria 

1. Two instrumentation drifts will be excavated 14 ft high x 16 

ft wide x 180 ft long. The centerlines of these drifts will 

be 110 ft apart. A third (center) repository-size drift 

(19 ft high x 25 ft wide x 180 ft long) will be excavated 

after completion of instrumentation installation from the 

first two drifts. Except, the first 20 ft of the center 

drift may be excavated at the same time as the 

instrumentation drifts if necessary to protect utilities.  

2. The test will require drilling and coring of holes as defined 

in Appendix C of the ESF SDRD.  

3. Provision for data collection must be available prior to 

excavation of the third drift.  

Constraints 

1. The orientation of the drifts will coincide with the 

orientation planned for the underground facility with 

flexibility for orientation adjustment depending on the
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dominant fracture orientation and in situ stress condition.  

This flexibility shall accommodate up to a 90 degree rotation.  

2. No other test alcoves or test drifts will be planned within a 

standoff zone of 30 ft from the walls of the instrumentation 

drifts around it. No other excavation can take place within the 

standoff zone while the test is in progress.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be tdentified and 

documented through the normal ICWG process.  

Assumptions 

1. The location of the drifts as identified in Appendix A of the 

ESF SDRD is acceptable.  

2. The general arrangement of instrumentation in the Sequential 

Drift Mining Test is shown in Figure B-MECH-3-(1).
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3.- An organizational computer room (Bally building) with dimensions 

of 10 ft x 15 ft (concrete pad 25 ft x 20 ft) is required to 

support the Sequential Drift Mining Test. This can be located 

in the dead end of one of the instrumentation drifts.  

4. Excavation of the center drift cannot begin (except for an 

initial stub-out) until the associated IDS equipment is 

operational.  

5. IDS data alcoves can be located off the instrumentation drifts 

provided the center pillar between the instrument access drifts 

is not affected.
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TSwl Heater Test 

Definition of Test 

The TSwL Heater Test is discussed in Section 8.3.1.15.1.6.1 of the 

Site Characterization Plan.  

Functional Requirements 

I. The functional design requirement is to provide the facility 

design and operational flexibility to perform the TSwl Heater 

Test as shown in Figure B-MECH-4-(1).  

Performance Criteria 

1. The TSw1 Heater Test will be performed in the Upper 

Demonstration Breakout Room in a location to be determined 

later.  

2. The test will require drilling and coring of holes as defined 

in Appendix C of the ESF SDRD. " 

Constraints 

I. The organizational computer and the IDS support must be 

operational before this test can start.  

2. The radon monitoring borehole will be diamond drilled and 

sealed at the collar with a concrete plug. Plugs will also 

be installed at four separate locations in the borehole to 

create three sampling chambers centered at the depth of the 

thermocouples in the associated boreholes. Installation of 

the plugs will take approximately 8 hours. The borehole will 

be about 6 in. in diameter.
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3. Each MPBX hole will be N-sized (76 mm) and diamond cored to a 

length as shown in the attached figures. The holes will be 

roughly horizontal and oriented as shown in each figure.  

There is no constraint on specific orientations; however, the 

angle should be roughly as shown in the figures. For each 

MPBX hole, about 1 m of the hole from the collar will need to 

be reamed to about 4 in. in diameter to allow insertion and 

grouting of the collar stabilization tube (see Figure 

B-MECH-4-(2)). The MPBX head and collar stabilization tube 

must be grouted in place. Each MPBX will consist of five 

anchors (beginning at the bottom of each hole) at 1-m 

intervals within the hole. All MPBX anchors will be grouted 

in place. MPBX leads will be connected to the IDS as soon as 

possible. All leads will be protected from shaft activity 

(e.g., blasting, traffic, etc.) using methods to be 

determined and approved by the test PI. The MPBX holes will 

be inspected using a borehole televiewer prior to selecting 

exact anchor locations. This inspection will take about 2 

hours per hole. The installation of each MPBX, including 

grouting, will take approximately 8 hours. The grout must 

cure for 2-3 days. Following curing of the grout for each 

MPBX hole, the MPBXs must be tensioned and attached to the 

IDS. This will take about 8 hours for each MPBX.  

4. "As built" drawings that show the location and orientations 

of all holes is required.  

5. Dedicated thermocouple holes will be diamond drilled to 

E-size (37.7 mm) and will be roughly oriented as shown in 

Figures B-MECH-4-(3) and B-MECH-4-(4). The thermocouples 

will be installed by a method prescribed by the test PI and 

the hole will be regrouted with a TBD grout mix. The 

thermocouple leads must be protected from activity using a 

method approved by the test PI. The thermocouples will be 

connected to the IDS as soon as possible.
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Neutron probe and moisture-sensing holes will be diamond 

cored and oriented as shown in the figures and as described 

in Appendix C of the SDRD.  

The BDG holes will be E-sized (37.7 mm) diamond core holes to 

the depth and orientation shown in the figures. Placement of 

the BDGs will take about 2 hours for each. The leads from 

the BDGs must be protected from traffic and be hooked to the 

IDS as soon as possible.  

Acoustic emission (AE) sensors will be installed at various 

locations to be determined by local geologic conditions. The 

AE leads will be protected from traffic and hooked to the IDS 

as soon as possible.  

6. Heat from the test cannot be allowed to interfere with other 

tests.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

1. No additional excavation is required for this test.  

2. The exact test location will be based, in part, on the results 

of mapping and other observations after the UDBR has been 

constructed.  

3. The test geometry is shown in Figures B-MECH-4-(2) and 

B-MECH-4-(3).  

4. The TSwl Heater Test can be performed after ES-I is complete.
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Canister-Scale Heater Test 

Definition of Test 

The Canister-Scale Heater Test is discussed in Section 

8.3.1.15.1.6.2 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the 

Canister-Scale Heater Test.  

Performance Criteria 

1. A room at least 14 ft wide x 14 ft high x 25 ft long will be 

required.  

2. The test will require drilling and coring of holes as defined 

in AppendAA C of the ESF SDRD.  

3. Figure B-MECH-5 (1) shows the test'geometry.  

Constraints 

1. The radon monitoring borehole will be diamond drilled and 

sealed at the collar with a concrete plug. Plugs will also 

be installed at four separate locations in the borehole to
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create four sampling chambers centered at the depth of the 

thermocouples in the associated boreholes. Installation of 

the plugs will take approximately 8 hours. The boreholes 

will be about 6 in. in diameter.  

2. The organizational computer and the IDS support for this test 

must be operational before this test can start.  

3. Facilities for an organizational computer are required. Each 

MPBX hole will be N-sized (76 mm) and diamond cored to a 

length as shown in the attached figures. The holes will be 

roughly horizontal and oriented as shown in each figure.  

There is no constraint on specific orientations; however, the 

preference angle would be roughly perpendicular to the heater 

emplacement hole as shown in the figure B-MECH-5-(1). For 

each MPBX hole, about 1 m of the hole from the collar will 

need to be reamed to about 4 in. in diameter to allow 

insertion and grouting of the collar stabilization tube (see 

Figure B-MECH-5-(2)). The MPBX head and collar stabilization 

tube must be grouted in place. Each MPBX will consist of 

five anchors (beginning at the bottom of each hole) at 1-m 

intervals within the hole. All MPBX anchors will be grouted 

in place. MPBX leads will be connected to the IDS as soon as 

possible. All leads will be protected from shaft activity 

(e.g., blasting, traffic, etc.) using methods to be 

determined and approved by the test PI. The MPBX holes will 

be inspected using a borehole televiewer prior to selecting 

exact anchor locations. This inspection will take about 2 

hours per hole. The installation of each MPBX, including 

grouting, will take approximately 8 hours. The grout must 

cure for 2-3 days. Following curing of the grout for each 

MPBX hole, the MPBXs must be tensioned and attached to the 

IDS. This will take about 8 hours for each MPBX.
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4. "As built" drawings that show the location and orientations 

of all holes is required.  

5. Dedicated thermocouple holes will be diamond drilled to 

E-size (37.7 mm) and will be roughly oriented as shown in 

Figures B-MECH-5-(3) and B-MECH-(4)). The thermocouples will 

be installed by a method prescribed by the test PI, and the 

hole will be regrouted with a TBD grout mix. The 

thermocouple leads must be protected from activity using a 

method approved by the test PI. The thermocouples will be 

connected to the IDS as soon as possible.  

Neutron probe and moisture sensing holes will be diamond 

cored and oriented as shown in the figures and as described 

in Appendix C of the SDRD.  

The BDG holes will be E-sized (37.7 mm) diamond core holes to 

the depth and orientation shown in the figures. Placement of 

the BDGs will take about 2 hours for each. The leads from 

the BDGs must be protected from traffic and be hooked to the 

IDS as soon as possible.  

Acoustic emission (AE) sensors will be installed at various 

locations to be determined by local geologic conditions. The 

AE leads will be protected from traffic and hooked to the IDS 

as soon as possible.
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6. Rockbolts and mesh must not be installed within 4 m of the 

Heater Borehole in the Rib. Rockbolts and wire mesh must not 

be installed within 4 m of the boreholes for MPBX's. See figure 

B-MECH-5-(1) for heater and MPBX locations.  

7. The heater should be located at least 9 m from drifts or alcoves 

oriented parallel to the heater axis. This requirement insures 

axisymmetric thermal distribution around the heater.  

8. The test needs to be located in a low traffic area because 

surface temperatures may reach 2000 C and may pose a hazard to 

personnel in the area.  

9. Thermomechanical and geochemical alteration of in situ 

conditions may extend 15 m radially from the canister and 20 m 

longitudinally from the placement hole. Other testing that may 

be affected by this zone should not take place in this zone.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applica-ble--are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

None
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Heated Block Test 

Definition of Test 

The Yucca Mountain Heated Block Test is discussed in Section 

8.3.1.15.1.6.3 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Heated 

Block Test.  

Performance Criteria 

1. An experimental alcove with nominal dimensions of 27 ft x 27 

ft and a height of 14 ft is required for this test. The test 

will be located in an alcove at the main test level in the 

ESF.  

2. The test will require drilling and coring of holes as defined 

in Appendix C of the ESF SDRD.
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Constraints 

1. Flexibility must be provided such that the alcove could be 

extended (to a maximum length of 75 ft) depending on geologic 

conditions (such as fracture spacing and lithophysal content) 

or if the test is to be replicated. This decision will be 

made at the time of the initial alcove construction.  

2. Excavation is to be accomplished using controlled blasting to 

provide as smooth a floor surface as can be practically 

constructed.  

3. A Bally Building structure will be needed for equipment and 

test control. The floor size will be 10 ft x 15 ft on a 

concrete pad 15 ft x 20 ft to be located near the end of the 

experiment alcove.  

4. Water use in and around the Heated Block test will be 

monitored and records made available to the Test Manager.  

5. A catwalk structure with a clearance of approximately 2 ft 

over the experimental block will be needed to allow access to 

the instrumentation from above.  

6. Joint spacing and orientation must be reasonably 

representative of the repository horizon.  

7. The test should be located in a low traffic area so dust and 

vibrations from other construction and traffic do not 

interfere with sensitive displacement measurements being 

made.
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Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The cubic block will be 2 m on a side.  

2. The test organization will provide the chain saw for slot 

cutting.  

3. The test geometry shown in Figure B-MECH-6-(1) is appropriate 

for facility design and operational planning.  

4. The decision on the final alcove length will be made concurrent 

with the mining activity as geologic mapping data become 

available.  

5. A hydrologically and chemical altered region may extend as much 

as 36 ft (11 m) from the lines of the heaters.
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Thermal Stress Test 

Definition of Test 

The thermal stress test is described in Section 8.3.1.15.1.6.4 of the 

Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Thermal 

Stress Test in the Lower DBR.  

Performance Criteria 

1. The geometry of the test is shown in Figure B-MECH-7-(1).

2. Drilling and coring requirements for 

are defined in Appendix C of the ESF

instrumentation holes 

SDRD.

3. Insulation will be required as shown in Figure B-MECH-7-(1).  

Constraints

1. End-anchored rock bolts will be used 

during implementation of the test.

to support the roof

2. A work platform 8 ft high, with a working area of 

30 ft x 45 ft (or a smaller moveable platform) and a capacity 

of 1500 pounds will be provided for the emplacement of 

instruments.  

3. A structural steel frame may need to be constructed for the 

operational phase of this experiment. Design details of this 

equipment have not yet been developed.
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4. The test location will be selected after observing rock 

conditions and joint orientation.  

5. No mining will be allowed within a standoff distance of two 

drift diameters of the drift while the test is in progress.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The test will be performed in the Lower Demonstration Breakout 

Room. No additional excavation is required for this test.  

2. The test will be conducted in the back. A second test in the 

rib of the DBR is possible.



B-MECH-7-3 

1/23/89 

3. The test will require portions of a drift to be heated for 3-4 

months. Access to the heated area will be required during 

testing.  

4. Insulation will be Johns Manville inorganic high-temperature 

insulating blanket (temperature limit 7000 C), 10 cm thick. The 

insulation will be applied over the entire region using wire 

mesh attached to the existing rock bolts.  

5. If Prototype testing changes any information for this test, an 

ECR will be prepared.  

6. Thermal alteration of in situ conditions will be confined to the 

standoff region.
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Heated Room Test 

Definition of Test 

The Heated Room Test is described in Section 8.3.1.15.1.6.5 of 

the Site Characterization Plan.  

Upon completion of the Sequential Drift Mining experiment (SCP 

Section 8.3.1.15.1.5.3), the rock around the central drift will be 

heated to temperatures representative of those expected in the 

repository. The drift will be instrumented to provide data on 

rock-mass deformation, rib stress change, thermal conductivity, heat 

capacity and thermal expansion coefficient, ground-support loading 

and deformation, and an estimate of the region in which the stress 

state is changed by heating. The two flanking drifts will be used as 

access drifts for installation of heaters and instrumentation.  

Instrumentation installed for the Sequential Drift Mining experiment 

will remain in use during at leasts part of the heated phase.  

Functional Requirements 

1. The functional design requirement is to provide the facility-

design and operational flexibility to perform the Heated 

Room Test.  

Performance Criteria 

1. The conceptual arrangement of the Heated Room Test is shown 

in Figure B-MECH-8-(1) with additional detail shown in 

Figure B-MECH-8-(2). The Heated Room Test will be conducted 

in the space excavated during the Sequential Drift Mining 

Test. The exact test layout has not yet been determined.  

The figures can be used to estimate design and operations 

flexibility. Updated information will
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be added through the Engineering Change Request when it 

becomes available.  

2. The test will require drilling and coring of holes as 

defined in Appendix C of the ESF SDRD.  

3'. The heated room (drift) will be isolated by means of a 

thermal barrier from other ESF areas. Personnel access will 

require special controls.  

Constraints 

1. The experiment will be conducted following the Sequential 

Drift Mining experiment.  

2. A thermal barrier will be constructed across the center 

drift, restricting access to the heated portion.  

3. Location may be adjusted within the sequential drift mining 

test area so geologic conditions are representative of those 

expected in the repository block.  

4. Because of the long test duration, the test should begin as 

soon as possible.  

5. No other test alcoves or test drifts will be planned within 

a standoff zone 150 ft laterally from the centerline of the 

center drift and 50 ft longitudinally beyond the ends of the 

center drift.
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Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The Organizational Computer will be in a Bally-type 

instrumentation building that will be shared by other 

geomechanics test PIs. This computer will be shared by other 

(SNL) heater tests.  

2. All changes to the natural conditions (thermal, mechanical, 

chemical alteration) will be confined to the standoff zone.  

This is based on the assumption that a 50 kW input heater power.  

If the heater power is increased to accelerate the heating rate, 

the standoff zone may have to be reevaluated.
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Equipment Development Test 

Definition of Test 

The Development and demonstration of required equipment activity 

is described in Section 8.3.2.5.6 of the Site Characterization Plan.  

This activity is intended to provide prototype development and 

confirmation testing of specialized equipment needed for the 

repository construction or operations.  

Functional Requirements 

I. The functional design requirement is to provide the facility 

design and operational flexibility to perform the development 

and demonstration testing of required equipment.  

Performance Criteria 

To be determined 

Constraints 

To be determined 

Interface Requirements

To be determined
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Assumptions 

I. This activity can be conducted in the Demonstration Breakout 

Rooms or other planned alcoves. Therefore, no additional 

excavation is required.  

2. The equipment used in this activity will be capable of 

disassembly into pieces small enough to be transported 

underground and will not create special hoisting system 

requirements beyond those capabilities already planned for 

the ESF.  

3. Currently planned utility systems for the ESF are adequate to 

support this activity.  

4. Muck generated by the horizontal boring machine can be bagged 

and removed using already planned equipment.



B-MECH-10-1 
1/23/89 

Plate Loading Test 

Definition of Test 

The Plate Loading Test is discussed in Section 8.3.1.15.1.7.1 of 

the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Plate 

Loading Test.  

Performance Criteria 

1. Instrumentation holes will require drilling and coring as 

defined in Appendix C of the ESF SDRD.  

Constraints 

1. Surfaces in the vicinity of the tests may require special 

controlled blasting specifications so they can be relatively 

free of blast damage.  

2. There is no constraint on rock bolting in the roof for this 

test.  

3. This test must be performed in several locations that have 

not been affected by other testing.
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Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. No additional excavation will be required as this will be 

performed in existing drifts.  

2. The Plate Loading Test will be performed in approximately 15 

locations in the ESF. This will include both demonstration 

breakout rooms.  

3. Each test setup will take a minimum of 15 calendar days to set 

up and perform at each location, and, during this period, will 

disrupt drift accessibility. The Los Alamos Test Manager will 

coordinate schedules with the appropriate construction and 

operations managers.  

4. The geometry of a typical test assembly is shown in Figure 

B-MECH-10(1).
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Rock Mass Response Test 

Definition of Test 

The Rock-Mass Response Test is discussed in Section 8.3.1.15.1.7.2 

of the Site Characterization Plan.  

Functional Requirements

1. The functional requirement is to provide the facility design 

and operational flexibility to perform the Rock Mass Response 

Test.  

Performance Criteria

1. The test will require drilling and coring as defined in 

Appendix C of the ESF SDRD.  

2. The in situ joint shear response portion of the experiment 

requires excavation of a "test pit" (about 1.5 m long x I m 

wide x 1.1 m deep) as shown in Figure B-MECH-11-(1) and 

B-MECH- 11-(2).  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and documented 

through the normal ICWG process.
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Constraint 

I. Protection will be required from the high-pressure hydraulics 

used in this test, possibly in the form of safety barriers.  

2. This test must be performed in a location that has not been 

affected by other testing.  

Assumptions 

1. The location for this test will be determined after mapping 

data are available. Up to five locations are planned for this 

test; however, the assumption is that this test will be 

performed in the DBR at the Main Test level and in other 

existing drifts or alcoves.  

2. The "test pit" and shear block will be delineated using the 

hydraulic chain saws provided by the test organization.  

Following the cutting of the slots, the material will be 

excavated using mechanical means.  

3. The prism of rock for the compressive strength portion will be 

delineated using the hydraulic chain saws provided by the test 

organization.  

4. Concrete designs for the reaction pads are to be provided by 

SNL and are not a part of the facility design.  

5. Test equipment and instrumentation shown in Figures 

B-MECH-11-(1-3) will be designed and provided by the test 

organization. Construction of the test reaction frames will be 

done by the test organization.
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Evaluation of Mining Methods Test 

Definition of Test 

The Evaluation of Mining Methods Test is described in Section 

8.3.1.15.1.8.1 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Evaluation of 

Mining Methods.  

Performance Criteria 

1. This test will be conducted in conjunction with the excavation 

of the ESF as shown in Appendix A of the ESF SDRD.  

Constraints 

1. It is expected that data will be collected on the response of 

the rock containing different lithophysal abundances or 

structural characteristics.  

2. Mining in the repository-scale sections of the long drifts will 

be directed by the P1 in conjunction with the constructor and 

the A/E. Mining procedures (blast patterns, loadings, depths, 

timing, etc.) will be varied to determine the sensitivity of 

the rock to these parameters and to optimize results.
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3. Several rounds in the repository-scale sections of the long 

drifts will be detonated in segments. For planning purposes, 

estimate six rounds.  

4. Some or all of the rounds in the long drifts will be 

instrumented to obtain peak particle velocities. Use of this 

technique is contingent on its demonstrated usefulness in prior 

tests (Demonstration Breakout Rooms and Sequential Drift 

Mining).  

5. Photographs will be taken of the various stages of mining in 

the repository-scale sections of the long drifts.  

6. This test imposes no additional requirements or restrictions on 

mining in the shafts and the main test level beyond those given 

in Interface Requirement #3.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.



B-MECH-12-3 

1/23/89 

3. All logs and records related to mining in the shafts and the 

long drifts kept by the mining superintendent will be supplied 

to the PI on a timely basis. Records should include types and 

performance of equipment, blast patterns (including drill-hole 

locations, diameters, depths, angles, and deviations of the 

drilled pattern from design specifications), explosives and 

detonators used (including types, quantities, configurations, 

methods of placement, and delay sequencing and timing), cycle 

times (by activity), quantities of water used, and difficulties 

or anomalies encountered.  

Assumptions 

1. The normal excavation procedure and results will be studied and 

selected blast rounds in the long drifts may be modified to 

emplace instrumentation or to evaluate variation of blasting 

detail specifications.  

2. No special utility requirements exist for this test.  

3. The PI will observe and record the activities associated with 

excavating the long drifts.
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Ground Support Test 

Definition of Test 

The monitoring of ground-support systems is described in Section 

8.3.1.15.1.8.2 of the Site Characterization Plan. This test will 

monitor the selection, installation and response of ground support 

systems. Ground support performance and responses will be evaluated 

with the goal of developing ground control methodologies for the 

repository.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Ground 

Support Test.  

Performance Criteria 

1. The geometry of the drifts shown in Appendix A will provide 

adequate flexibility to implement this test.  

Constraints 

1. Selected rock bolts in the repository-scale sections of the 

long drifts will be instrumented for load measurements.  

Location will depend on ground conditions. It is estimated 

that 24 rock bolts will be instrumented.  

2. Approximately 12 rock bolts in the long drifts will be 

pull-tested. Exact locationr will depend on ground conditions.  

Extra bolts, in addition to those required for safety, will be 

installed for this purpose.
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3. Where shotcrete is used, cores will be taken for laboratory 

testing of strength and bonding to the rock (on the order of 15 

cores).  

4. For each location where steel sets are used, two will be 

instrumented with load cells.  

5. The PI will observe and record the processes of selection and 

installation of ground supports throughout the long drifts.  

6. The PI will be informed of all work performed to maintain the 

openings and supports.  

Assumptions 

1. Formal observation and evaluations of the support selection 

method, support installation procedures, and support 

performance will be limited to the long drifts. The 

requirement to inform the PI of maintenance performed on 

openings and supports applies to the entire ESF.
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Monitoring of Drift Stability Test 

Definition of Test 

The Monitoring Drift Stability Test is discussed in Section 

8.3.1.15.1.8.3 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and-operational flexibility to perform the Monitoring of 

Drift Stability Test.  

Performance Criteria 

1. Borehole extensometers will be installed in the 

repository-sized sections of the long exploration drifts. A 

typical installation for MPBX instruments is shown in Figure 

B-MECH-14(1).  

2. Drilling requirements for this test are defined in Appendix C 

of the ESF SDRD.  

3. Monitoring of cross-drift convergence and borehole 

extensometers will continue beyond site characterization to 

help predict long-term stability.  

4. Anchors for measuring cross-drift convergence with tape 

extensometers will be installed at approximately 35 locations 

as shown in Figure B-MECH-14-(2).
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5. Seven measurement stations will contain four multiple-point 

borehole extensometers configured orthogonally. These stations 

will be in the enlarged sections of the long drifts.  

6. Seven MPBXs will be installed at the intersection of the long 

drifts as shown in Figure B-MECH-14-(3).  

Constraints 

1. Tape extensometers will be used to measure convergence across 

the drift horizontally and vertically at each measurement 

station including those containing multiple-point borehole 

extensometers.  

2. Field observations of ground conditions will be necessary 

before final locations of measurement stations can be 

specified.  

3. The design of service hardware in the drifts (such as 

ventilation ducts, cable trays, etc.) must accommodate these 

measurements.  

4. MPBXs and tape extensometer anchors will be installed no 

greater than I m from advancing faces.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements
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Section B-IS-5 

Section B-IS-6 

Section B-IS-7

Water System Requirements 

Compressed Air System Requirements 

Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions

None
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Intact Fracture Test 

Definition of Test 

The Intact Fracture Test in the Exploratory Shaft Facility is 

discussed in Section 8.3.1.2.2.4.1 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and-operational flexibility to perform the Intact 

Fracture Test.  

Performance Criteria 

I. Drilling requirements for this test are defined in Appendix C 

of the ESF SDRD.  

2. Sample locations will be chosen by the PI after mapping 

information is available.  

3. The general test sample collection geometry for fractures 

oriented perpendicular to the core axis (radial fractures) is 

shown in F&S drawing FS-GA-0163 Rev. B (Figure B-HYD-2-(1)).  

The sample collection geometry for fractures oriented 

parallel to the core axis (axial fractures) is shown in 

Figure B-HYD-2-(2).  

Constraints 

1. Drilling and overcoring will be done using dry methods.
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2. The pilot hole will be drilled about 15 cm beyond the 

fracture.  

3. Samples will be taken from the shaft wall before the wall is 

covered by the shaft liner; and collected from the lower main 

test level.  

Interface Requirements

I. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. Twelve radial fracture samples and twelve axial fracture samples 

from each of four general areas will be prepared. The four 

units to be sampled are the Tiva Canyon, Pah Canyon, Topopah 

Spring members of the Paintbrush Stratigraphic unit, and in the 

Calico Hills stratigraphic unit.  

2. Details of the sample preparation and removal are being 

investigated and verified as part of the prototype testing.
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Percolation Test 

Definition of Test 

The Infiltration Test in the Exploratory Shaft Facility is 

discussed in Section 8.3.1.2.2.4.2 of the Site Characterization Plan.  

Excavate two parallel drifts, exposing a pillar of welded tuff.  

Expose all six faces of the Welded Tuff sample by removing slabs of 

rock from the pillar between the drifts using a diamond wire saw. As 

each face of the sample is exposed, map fractures and attach an 

infiltrometer and an effluent collection system. The four veritcal 

faces will be sealed and supported after instruments are attached.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the 

Infiltration Test.  

Performance Criteria 

1. Two parallel drifts will be excavated as part of the .TL-

development. Access will be from a "main test drift" (such 

as the Service Drift No. 4 shown in F&S Title I Drawing 

FS-GA-160 Rev B) The test geometry is shown in Figure 

B-iYD-3-(1).  

2. A support system consisting of plates and long bolts will be 

required to clamp the test block together (Details are still 

TBD). Also, jacks and a steel framework will be required to 

support the block.
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3. Drilling and coring requirements are defined in Appendix C of 

the ESF SDRD.  

4. Tapered slabs will be cut with a diamond wire saw by drilling 

holes through the pillar at the intersections of the 

horizontal and vertical faces of the slabs (see Figure 

B-HYD-3-(2)).  

Constraints 

1. Flexibility in locating the block to be excavated is required 

because of the need for a dense fracture spacing in the 

block.  

2. Special controlled blasting may be used for all infiltration 

test drift excavation (Drifts A & B of Figure B-HYD-3(I)).  

Assumptions 

1. Wire saw cuts will use water to cool the wire and remove 

cuttings while controlling dust.  

2. Jack hammers will be used to break the slabs for removal.  

3. A schematic showing sampling/instrument holes is given in 

Figure B-HYD-3-(3).
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Bulk Permeability Test 

Definition of Test 

The Bulk Permeability Test is defined in Section 8.3.1.2.2.4.3 

of the Site Characterization Plan. The test will measure the 

permeability of a large rock mass using cross-hole testing 

methods.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Bulk 

Permeability Test.  

Performance Criteria 

1. This test will require air-cored holes as defined in Appendix 

C of the ESF SDRD.  

2. A total of four tests are planned. No drifts, alcoves or 

effects of other tests can be present within 50 ft of any 

test hole on the test side of a plane passing through the 

collar and normal to the center test hole. (Openings can be 

developed in this region after the test is complete.)
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Constraints 

I. Each test location will require an IDS alcove that can 

accommodate a Data Acquisition Station (DAS) as defined in 

the requirements for the IDS, (B-IS-I).  

2. The DAS shall be located reasonably close to the Bulk 

Permeability Test holes. A distance of 50 ft or less of 

instrumentation lead is required.  

3. The Apex holes (see Assumption 3) will be cored first 

followed by testing. The center hole will then be cored and 

tested in 2-ft increments for a total of about 150 ft.  

Packers will be used to isolate and pressurize zones in the 

holes.  

4. The location of the test should be such that control panels 

(2 ft wide x 3 ft high x 1 ft deep) can be mounted on the rib 

without interfering with traffic. Test equipment for 

calibration, nitrogen gas bottles, etc., will be in the drift 

during testing. This equipment will need protection during 

the test from traffic.  

5. Flexibility in locating and orienting the test holes is 

important because fracture geometry and orientation relative 

to the test holes are important.  

6. The test holes that extend outside of the dedicated ESF test 

area must be coordinated with repository design and 

performance assessment/sealing requirements.  

7. A zone of influence extends out to approximately 150 ft 

longitudinally and 100 ft radially from the test hole array.
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Interface Requirements

I. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The testing duration for each test is three months.  

2. Four test holes required for each of the four tests are about 

40 m long in a face-centered-triarigular frustum array with the 

apexes of the triangle 10 ft (minimum) apart at the rib or face 

of the drift (see Figure B-HYD-4-(1)). The three corner (apex) 

holes will diverge from the center hole by about 25 degrees.  

3. Test locations for the first two tests will be in the ends of 

access drifts in the core area. The location of the other two 

test areas will be determined later. They will probably be 

somewhere in the long drifts and after all drift construction is 

complete.
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Radial Borehole Tests 

Definition of Test 

The Radial Borehole Tests are defined in Section 8.3.1.2.2.4.4 

of the Site Characterization Plan. There will be 13 depths in 

ES-i where this test will be conducted.  

Functional Requirements 

I. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Radial 

Borehole Tests.  

Performance Criteria 

1. Short Radial boreholes (SRB) 

la. There will be seven depths in ES-I where short radial 

borehole (SRB) tests will be conducted this test will be 

conducted. These depths are shown in Figure B-HYD-5-(1).  

SRB #1 will be about 15 ft below the collar 

elevation.

SRBs #2 and #3 

SRBs #4 and #5

will straddle the contacts between the 

Tiva Canyon Member and the Yucca Mountain 

Member. The depth will be determined by 

the location of the contact in ES-1.  

Actual drill locations are planned to be 

within 10 ft of each side of the contact.  

will straddle the contact between the Pah 

Canyon Member and the Topopah Spring 

Member. These also are planned to be 

within 10 ft of the contact.
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SRB #6 will be in the high lithophysal region of 

the Topopah Spring Member and above the 

Upper Demonstration Breakout Room.  

SRB #7 will be in typical Topopah Spring Member 

welded rock below the Upper Demonstration 

Breakout Room.  

SRB #8 will be below the Main Test Level 

breakout.  

lb. The additional tests below SRB #8 that are defined in the 

SCP will be added if the ESF option to penetrate the Calico 

Hills is exercised.  

Ic. Two holes will be air cored at each station at right angles 

to each other. The azimuthal orientation of the holes will 

be based on fracture patterns observed during shaft mapping 

as explained in the SCP. The facility design should allow 

the flexibility for this azimuthal uncertainty.  

Id. These holes will be a minimum of 30 ft long. Appendix C of 

the ESF SDRD defines the specifications for these holes.  

le. The facility design and operational constraints shall allow 

rework of these holes to replace faulty packers, and access 

to these holes to repair and calibrate instrumentation, 

handle the nitrogen gas bottles and associated hardware for 

trouble shooting and testing for both the SRB instrumentation 

and the DAS for IDS.
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If. Except for SRB #1 each SRB test location will require a space 

for a Data Acquisition Station (DAS) with data and power 

cabling as indicated in figure B-HYD-5-1-(1). For SRB #1 a 

surface-located DAS is required near the collar.  

1g. An enclosed workspace (cutout) in the shaft wall, 3 ft H x 

4 ft W X 2 ft D, should be provided between the SRB location 

and the DAS for equipment such as power supplies and nitrogen 

handling equipment used by the test organization.  

lh. The ability to periodically access the SRB holes should be 

maintained for the entire duration of site characterization.  

2. Long Radial Boreholes (LRB) 

2a. Six sets of long lateral boreholes are planned for 

exploratory-shaft facility (Figure B-HYD-5-(2)). Each set of 

boreholes would contain a minimum of two and a maximum of four 

horizontal, long boreholes. These boreholes would be drilled 

with air near the center of the following geohydrologic units 

and subunits: (1) Tiva Canyon densely welded unit (LRB #1); (2) 

Paintbrush bedded and nonwelded tuffs (LRB #2); (3) upper, 

lithophysae-poor section of the Topopah Spring densely welded 

unit (LRB #3); (4) upper, litophysae-rich section of the Topopah 

Spring densely welded unit at the upper-demonstration breakout 

room (LRB #4); (5) lower, lithophysae-poor section of the 

Topopah Spring densely welded unit (LRB #5); and (6) lower, 

lithophysae-rich section of the Topopah Spring densely welded 

unit above the main test level (LRB #6). The long-lateral 

boreholes would be drilled from a small alcove off the shaft 

with the exception of Set 4, which could be drilled from the 

upper demonstration breakout room.
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2b. The addition of long boreholes to the radial-boreholes test 

would provide access to greater volumes of rock for pneumatic 

testing purposes throughout the life of the 

site-characterization program. Testing large volumes of rock 

would allow for the determination of averaged gas permeability 

and storage properties of the medium. Also, far-field effects 

of shaft excavation and venting on pneumatic permeability and 

storage could be characterized. These holes would be dedicated 

to activities that do not require permanently stemmed boreholes, 

thus they could be utilized for no-destructive testing such as 

cross-hole pneumatic testing, vertical-gas permeability 

determinations from barometric-pressure monitoring.  

2c. Six sets of long lateral boreholes will be drilled in the center 

of six different geohydrologic units or subunits penetrated by 

the shaft (as shown in Figure 2). Each set of holes will be 

drilled from a drilling alcove located adjacent to the shaft (as 

shown in Figure 5). A minimum of two and maximum of four long 

boreholes will make up each set. Two of the boreholes will be 

drilled horizontally in a southeast direction beyond USW MP-i 

which will bisect the angle formed by the two long boreholes.  

USW MP-i is discussed in Section B-MPBH-1 of Appendix B of the 

ESF SDRD. These holes will extend beyond USW MP-I into the 

formation by 15 to 18 a (50 to 60 ft). It is anticipated that 

MP-1 will be 15 to 18 m (50 to 60 ft) from the wall of ES-I and 

will be drilled from land surface (a vertical hole) prior to the 

start of the shaft. The remaining two boreholes of a given set 

will be optional and will be drilled only if the third optional 

multipurpose borehole is drilled midway between ES-I and ES-2.  

Once again, these long boreholes will extend beyond the third 

multipurpose borehole, and the angle between the boreholes will 

be bisected by the third multipurpose borehole, similar to the 

plan shown in Figure 5.
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2d. The borehole configuration described above will provide an 

opportunity to perform cross-hole pneumatic tests between USW 

MP-i and the long boreholes. Divergence of the long holes from 

the drilling alcoves allows various scales and thus volumes of 

rock to be tested. Inclusion of the vertical borehole USW MP-1 

in the test creates a truly three-dimensional well-test 

configuration. This is highly desirable for permeability 

anisotropy characterization.  

2e. Like the short boreholes, the long boreholes also will be cored 

using air as the drilling medium to provide bit cooling and 

removal of cuttings. Drill hole diameter will be approximately 

3.79 in. (HQ).  

2f. The data acquisition system can be housed in the drilling 

alcove, therefore, no new alcove would be needed.  

2g. The facility design and operational constraints shall allow 

rework of these holes to handle nitrogen gas bottles and 

associated hardware for testing and trouble-shooting for both 

the LBT instrumentation and the DAS for IDS.  

2h. The ability to periodically access the LRB should be maintained 

for the entire duration of site characterization.  

Constraints

None
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Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. There will be eight locations in ES-I where this test will be 

conducted. The elevations for these have been estimated to 

be: SRB #1 elevation 4115 + ft 

SRB #2 elevation 4007 + ft 

SRB #3 elevation 3987 + ft 

SRB #4 elevation 3839 + ft 

SRB #5 elevation 3819 + ft 

SRB #6 elevation 3704 + ft 

SRB #7 elevation 3302 + ft 

SRB #8 elevation 2920 + ft 

2. Testing will continue on an intermittent schedule for the 

duration of site characterization testing.
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Excavation Effects Test 

Definition of Test 

The Excavation Effects Test is discussed in Section 8.2.3.3.4.5 of 

the Site Characterization Plan. This test is to be performed in ES-i 

at both the Upper Demonstration Breakout Room Level and the Main Test 

Level-.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Excavation 

Effects Test.  

Performance Criteria 

1. The geometry of the instrumentation holes is shown in Figures 

B-HYD-6-(1) for the MTL and B-HYD-6-(2) for the UDBR.  

2. Drill and core hole specifications are defined in Appendix C 

of the ESF SDRD. . .  

3. Instrument leads in the station shall be recessed and 

protected from traffic.  

Constraints 

1. The instrumentation holes will be completed before the shaft 

is excavated more than 4 ft beyond the breakout floors.
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2. At least 100 ft of excavated shaft depth is required below 

the MTL to obtain sufficient data.  

3. All holes will be drilled with air as defined in Appendix C 

of the ESF SDRD.  

4'. IDS support will be required upon completion of drilling and 

instrumentation of holes as defined in the IDS section of the 

ESF SDRD (reference number).  

5. Allow at least 48 hours for permability testing between 

excavation rounds.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-1 Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

1. Logging, surveying, and packer installation in the holes can be 

accommodated from each breakout level.  

2. Nitrogen gas bottles and associated tubing will be required for 

pressurizing packers and doing permeability tests.  

3. There are no special requirements for utilities to support this 

test beyond normal requirements contained elsewhere in the 

design requirements.
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Calico Hills Test 

Definition of Test 

The Calico Hills Test is described in Section 8.3.1.2.2.4.6 of 

the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the 

flexibility to perform testing in the Calico Hills. The 

Project does not currently plan to penetrate the Calico Hills 

unit with the ESF. However, the requirement for flexibility 

to sink the shafts and perform site characterization testing 

in the Calico Hills will be maintained.  

Performance Criteria 

1. If the ESF option to penetrate the Calico Hills is exercised, 

capability to drift to the Ghost Dance Fault within the unit 

will be required.  

2. If the ESF option to penetrate the Calico Hills is exercised, 

capability to do the following testing will be required.  

A. Diffusion Test (B-HYD-IO) 

B. Radial Borehole Tests in the shaft or drifts at geologic 

contacts. (B-HYD-5) 

C. Overcore Stress Test (B-Mech-16) 

D. Mapping (B-GEO-I) 

E. Sample Collection (both rubble and core) 

F. A core hole about 6 in. in diameter to the water table 

about 6 in. in diameter.  

G. Hydrochemistry test will collect gas samples from the 

Radial Boreholes (B-HYD-9).
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Constraints 

None 

Assumptions 

1. Refer to individual test reference sections for details.
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Perched Water Test 

Definition of Test 

The Perched Water Test in the Exploratory Shaft Facility is 

described in Section 8.3.1.2.2.4.7 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Perched 

Water Test.  

Performance Criteria 

1. All moisture or free water that is observed in the shafts or 

drifts will be sampled. The technique for sampling is 

expected to follow the guidelines outlined in Figure 

B-HYD-8-(1). All such moisture observed will result in a 

construction hold point to allow implementation of this test.  

2. Schematic details of the instrumentation for perched-water 

zones are shown in Figure B-HYD-8-(1).
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3. Boreholes will be drilled to develop and concentrate low flow 

seeps for hydraulic testing, head measurement, and collection 

of water samples.  

Constraints 

1. All drilling will be done dry.  

2. Procedures will be developed to provide field estimates of 

the total water quantities encountered.  

3. Grouting will require that a chemical tracer be added to the 

grout.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

1. The PI will make decisions at each evidence of moisture as to 

what methods are needed to characterize the water.  

2. The USGS will provide pumps and flow meters that will be 

required.  

3. Criteria will be developed to define what constitutes 

evidence of moisture or free water.  

4. The separation of the holes in figure B-HYD-8-(1) is expected 

to be at least TBD.
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Hydrochemistry Test 

Definition of Test 

The Hydrochemistry Test is defined in Section 8.3.1.2.2.4.8 of the 

Site Characterization Plan. These test design requirements cover air 

and water tracer and the rock and gas sampling activities.  

Functional Requirements 

I. Provide the facility design and operational flexibility to 

perform the Hydrochemistry Test.  

2. Chemically trace all water used at the ESF.  

3. Chemically trace all compressed air used in drilling or 

coring.  

4. Provide for gas sampling and testing from all Radial Borehole 

Test locations (RBT)(see Section B-HYD-5 for definition of 

RBT locations) and the permeability test holes of the 

Excavation Effects Test.  

5. Provide for sample collection from all concrete, grouts, and 

other liquid construction materials using procedures (TBD) 

that are approved by the ESF Test Manager.  

6. Provide for collection of large, uncontaminated rock samples 

from the ESF muck.
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7. Provide gas sample collection holes (see Appendix C) near the 

radial borehole locations soon after blasting and mucking to 

collect in situ gas samples. The holes shall be located no 

further than TBD feet from the associated RBT locations.  

Performance Criteria 

1. All water in the ESF will be traced. Four separate water 

tracer systems are needed, each to provide a tracer 

concentration of about 20 parts per million. These four are 

a. All water used, whether from J-13 or elsewhere 

(Universal Tracer).  

b. All water going down ES-I or ES-2, including 

construction water.  

c. Water used in the concrete for the collars and liner of 

ES-1 and ES-2 and all concrete used underground.  

d. Local tracers added at selected test alcoves, such as 

the Infiltration Test and The Engineered Barrier Design 

Test.  

2. All compressed air used in coring or drilling will be tagged 

with SF6 to provide at least 20 parts per trillion of tracer.  

3. Provide for the routing of gas sampling tubes to a suitable 

location for collection and processing of the gas samples.  

There will be one tube from each RBT location and each 

permeability test hole of the Excavation Effects Test. During
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testing the gas inside the teflon tubes must be warmed and 

maintained at a minimum of 30°C. The ability to adjust the 

temperature of the tables to assure that no moisture 

condensation can occur may be required, depending on the gas 

composition and moisture content.  

4. Provide a suitable space (location for intermittent use) for 

gas sampling activities and equipment. Each of the sixteen 

RBT locations will require space for equipment such as 

peristaltic pumps, silica gel towers, molecular sieve 

chambers, etc. Equipment for all locations can be assembled 

on a bench 2-1/2 ft high x 5 ft wide x 3 ft deep. A 

temperature controlled space 10 ft width 8 ft long 10 ft high 

(alcove) shall be available at the MTL. The bench will be 

located in this intermittant use area as illustrated in Figure 

B-HYD-9-(1). Prior to availability of the MTL, this 

intermittent use area shall be located at the UDBR.  

5. Electrical power will be required as outlined in integrated 

Electrical Power Requirements (Section B-IS-4 of the ESF 

SDRD). However, a special requirement exists for about 50 

watts of 12 volt Direct Current power for each peristaltic 

pump. Approximately 20 pumps will be used. This will not be 

critical power as the test can accommodate interruption if 

there is a power failure.  

6. Water-tracer samples for chemical analysis shall be provided 

from various water system taps using procedures (TBD) that are 

approved by the ESF Test Manager.  

7. Provide access to the collar of each RBT hole during gas 

sample pumping to allow trouble shooting and repair of 

potential equipment malfunction.
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8. Large (about 1 ft diameter) rock samples will be collected 

from various geologic units and locations, and delivered to 

the PI prior to the use of water for wall washing or dust 

suppression. This will be done according to Procedure 

AP-6.6Q.  

9. A sample sorting area (covered concrete pad about 10 ft X 10 

ft) near ES-i for selecting and sorting rubble samples may be 

required to preserve moisture content of the samples. This 

requirement may derive from AP-6.6Q. Samples once hoisted 

shall be packaged immediately to preserve the moisture content 

and shall be removed at once to the Sample Management 

Facility.  

Constraint 

I. Tracer specification must take into account requirements of 

other tests, specifically no chloride tracers prior to the 

completion of C136 sample collection.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

1. No added gaseous tracer is required for the ventilation air.  

Freon [1 and 12 existing in environmental air will be used as 

the tracer.  

2. Design, procurement, and operation of the air and water tracer 

systems will be by the NTS support organizations.  

3. Tracer chemical specifications must take into account 

requirements from all tests but will be the responsibility of 

the USGS.  

4. The universal water tracer will be Sodium Bromide.  

5. The routing of the gas sample tubes may be inside a carrier pipe 

which can be heated (for instance with heat tape or with a 

stream of hot air inside the pipe) to provide a minimum sample 

temperature of 30 0 C during actual sampling operation. The 

ability to adjust the temperature of the tubes to assure that no 

moisture condensation-can occur may be required.  

6. The gas sample tubes are thick walled Teflon tubes with an 

outside diameter of 0.5 in., (similar to the tubing used in the 

surface based sampling of the UZ holes.) 

7. The gas sampling equipment (vacuum pumps, gel columns, 

cryostats, etc.) will be located at the UDBR until the MTL is 

available and will then be located at the MTL.  

8. Gas sampling from radial boreholes will occur over a 2 to 4 week 

period and will be performed about every 6 months for a
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Air Quality and Ventilation Test 

Definition of Test 

The Air Quality and Ventilation test is discussed in Section 

8.3.1.15.1.8.4 of the Site Characterization Plan.  

Functional Requirements

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Air Quality 

and Ventilation Test.  

Performance Criteria

1. A portion of the repository scale section at the end of the 

drift to the Ghost Dance Fault will be sealed with a bulkhead 

to allow measurement of radon gas emanation.  

2. Controlled air flows will be circulated behind the bulkhead.  

3. This test will require a radon measurement hole in the Ghost 

Dance Fault drift as defined in Appendix C of the ESF SDRD.
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Constraints 

1. Air resistance measurements at one location in the main test 

area (TBD) will require the temporary removal of a 

ventilation duct.  

Interface Requirements

I. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

3. Information collected on gas concentrations and other parameters 

for the ESF life-safety purposes will be examined as part of 

this test.  

4. Independent control of the ventilation airflow rate at the end 

of the drift to the Ghost Dance Fault will be required.
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Assumptions 

1. Radon emanation measurements will be done at the end of the 

Ghost Dance Fault drift.  

2. No additional excavation is required for this test.  

3. The survey of pressures and air flows will be conducted once, 

over a period of a few days. Heat balances will be conducted 

twice (once in the summer and once in the winter). These 

surveys will be conducted throughout the ESF after construction 

is completed. Data acquisition by the IDS is not required for 

these surveys.  

4. In the radon emanation test, continuous measurement of radon and 

radon daughter concentrations, temperature, humidity, barometric 

pressure, and air flow will be made. Continuous data 

acquisition by the IDS is required during this testing.
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Seal Testing 

Definition of Test 

In situ testing of seal components is discussed in Section 

8.3.3.2.2.3 of the Site Characterization Plan. Details of this 

testing have not been determined. When the test plans have been 

formulated, the design requirements will be added to this section 

through the ECR process.  

Functional Requirements

To be developed.  

Performance Criteria 

To be developed.  

Constraints 

To be developed.  

Interface Requirements

To be developed.  

Assumptions 

To be developed.
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Overcore Stress Test 

Definition of Test 

The Overcore Stress experiments in the Exploratory Shaft Facility 

are discussed in Section 8.3.1.15.2.1.2 of the Site Characterization 

Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Overcore 

Stress Test.  

Performance Criteria 

la. Drilling and coring holes for instrumentation are defined in 

Appendix C of the ESF SDRD.  

lb. A mobile rock-testing facility (to be supplied by the test 

organization) will require an assigned space and utility 

hookups.  

Constraints 

1. The overcore test should be separated from the nearest 

thermal test by a minimum of 50 ft or should be completed 

before the heaters are energized.
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2. Flexibility in location of the test holes within the DBRs is 

required because intact segments of overcore are required.  

Location, distribution, orientation and apertures of fractures 

need to be examined before tests are conducted.  

3. In situ stresses near the bottom of the holes must not have been 

affected by other mining, testing or construction.  

4. Test holes should not be drilled within 5 ft of other instrument 

holes.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The location for the mobile laboratory will be on an auxiliary 

pad.  

2. The Overcore Stress Test will be performed in the UDBR, the DBR 

in the main test level, at the bottom of ES-i (maximum depth), 

and in alcove off shaft in the Calico Hills Unit.  

3. Testing equipment will be provided by the test organization.
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Hydrologic Properties Samples 

Definition of Test 

The Matrix Hydrologic Properties Testing is described in Section 

8.3.1.2.2.3.1 of the Site Characterization Plan.  

Functional Requirements 

I. The functional design requirement is to provide the facility 

design and the operational flexibility to perform the sample 

collection.  

Performance Criteria 

1. Large sizes (estimated to be large enough not to pass a 1-ft 

mesh) may be required for some samples. The blasting 

patterns and procedures should provide the flexibility to 

provide some rubble of this size in selected blast rounds.  

Constraints 

1. Procedures and design shall be developed to minimize the 

water contamination of the large samples.  

2. Additional criteria for sampling requirements from other 

tests are identified in Common Sampling Design Requirements, 

(B-IS-7).  

3. Minimal water may be used in drilling blast holes, but 

samples should be collected before significant use of water 

for dust control.
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Assumptions 

1. The samples will be collected as part of the bulk sampling 

described in the Common Sampling Design Requirements 

(B-IS-7-1). The SMF will divide the bulk samples to satisfy 

all bulk sample requirements for this test.  

2. Facilities for handling samples by the Principal 

Investigators will be provided as part of the SMF.
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3-year period. The gas sampling in Functional Requirement #7 is 

a one-time activity at each location. Gas sampling from several 

depths may be necessary in one of the Excavation Effects Test 

permeability test holes after the Excavation Effects Test is 

complete.  

9. Gaseous tracer injection system design can draw on experience 

gained in drilling the UZ hole with SF6 tracer.  

10. The procedure for collection the of the large rock samples will 

be combined with the collection of samples for geomechanical and 

other laboratory test needs. (See Section B-HYD-1 and B-IS-7).
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Diffusion Test 

Definition of Test 

The Diffusion Test is described in Section 8.3.1.2.2.5 of the Site 

Characterization Plan.  

Functional Requirements 

1. Provide the facility design and operational flexibility to 

perform the Diffusion Test at both the MTL and in the Calico 

Hills Drill Room.  

Performance Criteria 

1. Provide an alcove about 10 ft x 10 ft of sufficient size to 

allow drilling of the test holes. A headroom of 16 ft will 

be required for the drilling equipment.  

2. Drilling and coring requirements for the Diffusion Test are 

defined in Appendix C of the ESF SDRD.  

Constraints 

1. The Diffusion Test should be separated by 50 ft from the 

nearest adjacent test.  

2. The rock volume used for the actual test will be chosen to 

minimize the number density of fractures. Borehole logging 

and television will be performed.
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Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The Diffusion Test may be performed either in the rib or the 

invert of the alcove. Present plans call for the test to be 

done in the invert.  

2. Packers used in the Diffusion Test will be supplied by the P1.  

3. Nitrogen gas bottles will be used to pressurize the packers.
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Chlorine-36 Test 

Definition of Test 

The chloride and chlorine-36 measurement of percolation at Yucca 

Mountain activity is described in Section 8.3.1.2.2.2.1 of the Site 

Characterization Plan.  

Functional Requirements 

1. Provide the facility design and operational flexibility to 

perform the Chlorine-36 Test.  

Performance Criteria 

1. Samples will be collected after blasting but prior to washdown, 

as detailed in AP-6.6Q. Large samples >-1 ft mesh size are 

desireable as they are collected for the Hydrochemistry Test_ 

(B-HYD-9).  

Constraints 

1. The chlorine content of all explosives shall be determined and 

reported along with the quantity of explosives used in each 

blast round. The acceptable accuracy of the chlorine 

composition can be within + 10% of the value for concentrations 

of 1% or more. Less accurate composition data are acceptable 

for chlorine concentration in the explosives below 1%.
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2. Water used for site preparation, dust control and underground 

operations will be tagged with an approved tracer. Chlorine 

atoms will not be used for tagging until samples have been 

collected from the maximum depth of the ESF.  

3. To the extent possible, samples for the Chlorine-36 Test shall 

be exposed to minimum water contamination during construction 

(large sample pieces collected before washdown).  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. Storage for 55-gal drums of samples in Area 25 will be provided 

as part of the SMF operational procedures.
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Engineered Barrier System Field Tests (EBSFT) 

Definition of Test 

The Engineered Barrier System Field Tests are defined in Section 

8.3.4.2.4.4 of the Site Characterization Plan.  

Functional Requirements 

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform the Engineered 

Barrier System Field Tests.  

2. Provide the flexibility to adjust test area location to avoid 

adverse rock conditions.  

3. Secure surface facilities for storage of equipment and 

offices will be required.  

4. Provide utilities to support the Engineered Barrier System 

Field Tests.  

Performance Criteria 

1. Provide underground space as defined in ESF Title I design 

drawing FS-GA-0166, modified as necessary to accommodate 

performance criteria.  

2. Provide a trailer pad sufficient for a 12 x 60 machine shop 

trailer that the test organization will bring on site.  

Parking or unloading space will be required for one pickup 

truck at this location.  

3. The trailer pad will require 120/208 VAC, 3-phase power.
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4. The trailer will require water and sewer hookup.  

5. Provide office space and change house for eight people and 

two computer workstations as part of the surface facility.  

6. Underground space requirements for organizational computers 

and instrumentation stations are 

- 500 sq ft of space for organizational computers 

This space should be provided in locations within 50 

feet of the active test areas. Depending on layout 

this may require 3 or 4 alcoves. A minimum size of 

144 sq. ft. is required for any individual alcove.  

- A 110-ft. section of level drift that can be dedicated 

to instrumentation assembly, workbench activities is 

required near each of the vertical emplacment tests.  

- Storage alcoves are required near the test areas for 

storage of neutron and gamma logging equipment as well 

as other scientific equipment. The storage area 

requirements are approximately 100 sq. ft. of floor 

space, and must be located where access can be 

controlled for radiation safety. If this storage 

location is near desk/work bench or other types of 

personnel areas physical separation must be provided 

in accordance with Health and Safety guidelines for 

radioactive sources.  

7. Coring and drilling requirements for this test are contained 

in Appendix C of the ESF SDRD.
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8. Secure surface facilities for temporary storage of equipment 

will be required. This facility should be located on or near 

the main ESF area. Office space will be furnished in an 

office building.  

9. Flexibility to adjust the test locations to avoid fracture 

systems that are deemed adverse to the test, such as shear 

zones or faults that would perturb the overall hydrologic 

response of the system, is required. Sufficient drift length 

to allow test locations to move by 50 ft (either direction) 

from the proposed location in considered adequate 

flexibility.  

10. A minimum of 25 ft of rock in all directions around each 

EBSFT heater needs to be undisturbed by other activities.  

This equates to a minimum of 50 feet required between two 

EBSFT tests if they are located along the same test drift.  

11. Provide tap water lines to each of the underground test 

drifts with a flow rate capacity of at least 5 

gallons/minute.  

12. Provide adequate flood lamp illumination along the testing 

section of each drift to permit normal reading and writing 

activities. A minimum length of illuminated drift of 50 ft 

is required for each of the test locations.  

13. Provide underground power to each of the test drifts as 

follows: a) twelve 30 amp, 110 volt circuits, b) two 20 amp, 

220 volt circuits, c) the outlets to these circuits will be 

installed within 50 ft of each heater borehole, and d) power 

provided to six of the 110 V circuits and 1 of the 220 V 

circuits will be uninterruptible and maintain a constant 

voltage (+/- 5 volts).
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14. The azimuth for all the test drifts should be the same as 

that intended for the repository emplacement drifts (+/-5 

degrees).  

15. Removable platform with elevated flooring will be installed 

above instrumentation boreholes drilled in to the invert to 

allow personnel and equipment to move over the instrumented 

area. The platform needs to be at least 3 feet above the 

invert to allow for cabling, etc. from the boreholes. The 

platform must be removable in sections sufficiently large to 

allow access to the borehole for normal work activities 

requiring two people.  

16. Working platforms or scaffolding (minimum width of 3 ft) will 

be required in the drift(s) where horizontal holes are 

drilled into a rib more than 6 ft above the invert. The 

platform should allow access to the borehole(s) and be 

permanently available to allow for measurements that will be 

conducted through-out the entire test duration. The platform 

must allow access to all of the holes and must, therefore, 

either be movable and provide for elevation flexibility of 

the working level or must be designed to allow independent 

access for all holes.  

17. Drifts are required to provide for 3 vertical EBSFT tests.  

Flexibility must be maintained to perform 2 additional 

horizontal EBSFT tests if required by programmatic or 

technical needs.  

18. Location of at least one of the EBSFT tests should be such 

that the test can be continued as performance confirmation 

testing. This requires a block of rock at least 100 ft x 100 

ft in horizontal area. Access drifts will be required along
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the perimeter of this block at an elevation 30 feet lower 

than the test drifts to allow horizontal instrument holes to 

be drilled towards the heater. Access will be required along 

two perpendicular drifts at the test drift elevation which 

extend through the heater test area to the perimeter of the 

block to provide for vertical instrumentation boreholes.  

19. Compressed air will be required at each of the test locations 

to perform permeability tests. The air supply will require a 

maximum of 150 scfm and a minimum pressure of 30 psig.  

20. Drift ventilation relative humidity, air temperature and air 

flow rate monitoring will be required in the test drift 

areas.  

21. Ability to control access to test areas is required.  

22. Dust control within the test portions of the drift will be 

required.  

23. Location of the tests must prevent fly rock or vibratvion-

damage to instrumentation from mining activities.  

24. Three headset intercom (or equivalent) will be required at 

each of the test areas and organizational computer rooms to 

allow communication between test area and computer areas.  

25. Telephone service is required at each of the computer rooms.  

Two voice communication lines and one data link line will be 

required at each location. In addition, one voice line will 

be required at each heater test location within 15 feet of 

each heater borehole.
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26. Ability to construct a water delivery and containment system 

to provide for water infiltration into the rock mass over one 

of the three test areas is required. This system may be as 

wide as the test drift, and three times as long as it is 

wide. It will be determined later whether this system will 

consist of sprinklers or a sand bed.  

Constraints 

1. Minimum vertical separation between heater/test drifts and 

instrumentation drift(s) of 30 feet will be required.  

2. Width of heater/test drifts will provide for an array of 

vertical boreholes drilled into the invert that extend 10 

feet radially from the center of the heater.  

3. Height of instrumentation drift will be sufficient to provide 

for drilling of an array of boreholes that extend 15 feet 

vertically.  

4. The location of alcoves for the IDS and the instrumentation 

stations must be a design compromise between the competing 

goals of minimizing instrumentation lead lengths while at the 

same time not unduly disturbing the stress and temperature 

fields in the vicinity of the test packages.  

5. Instrumentation stations shall be removed from main haulage 

drifts to minimize dust and vibration.  

6. No rockbolts should be located within the test region that is 

defined by the rock mass that is enclosed by the 

instrumentation boreholes plus 5 ft of rock surrounding these 

holes.
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7. Horizontal and vertical clearances of at least 16 ft will be 

provided opposite the collars of all instrumentation holes to 

allow the use of downhole logging tools up to 15 ft in 

length. Horizontal and vertical clearances of at least 22 ft 

will be provided opposite heater collars to allow 20 ft-long 

heater assemblies to be used.  

8. Once a test has begun, no excavation may begin that could affect 

the stress state near the heater.  

9. Other tests must be located so they will cause no significant 

drying or temperature changes in the rock in the vicinity of the 

heaters.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-i Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. The machine shop trailer will be located on the auxilary pad.
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2. Office space will be provided at the ESF and some space will be 

assigned in Area 25. Office space on the surface can be shared 

with other test organizations.  

3. Figures B-WP-1-(1) through B-WP-1-(4) is a possible geometry to 

provide for 3 vertical tests meeting the requirements listed 

above.  

4. The stress altered region extends two drift diameters from the 

outer drifts.  

5. The thermal, chemical and hydrologic zones of influence are 

expected to be contained well within the zone of stress 

alteration.
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Geoengineering Laboratory Samples 

Definition of Test 

The laboratory test (thermal and mechanical) using samples obtained 

from the ESF is discussed in Section 8.3.1.15.1 of the Site 

Characterization Plan.  

Functional Requirements

1. The functional design requirement is to provide the facility 

design and the operatio"al flexibility to perform the sample 

collection.  

Performance Criteria

None 

Constraints 

None

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-1 Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-I$-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements
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2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.  

Assumptions 

1. Samples collected as described in the Mineralogy Petrology 

Sampling Test (B-GEO-2) will be divided at the SMF to supply 

samples for this testing.  

2. Facilities for handling samples by the Principal Investigators 

will be provided as part of the SMF.
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Multipurpose-Borehole 

Definition of Test 

The multipurpose-borehole (MPBH) testing near the exploratory shafts 

is discussed in Section 8.3.1.2.2.4.9 of the Statutory Draft of the 

Site Characterization Plan.  

Functional Requirements

1. The functional design requirement is to provide the facility 

design and operational flexibility to perform testing in the 

multipurpose-boreholes.  

Performance Criteria 

1. MPBH-1 will be located near ES-i and MPBH-2 will be near ES-2.  

2. Periodic geophysical logging and pneumatic testing will be 

conducted in the MPBHs to monitor conditions during and after 

shaft construction.  

Constraints 

I. Each hole will be approximately 15 to 18 m from the 

corresponding shaft wall.  

2. MPBH-1 will be drilled first.  

3. Both of the MPBH boreholes will be drilled and completed before 

the start of construction for either of the exploratory shafts.
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4. Hydraulic and hydrochemical sampling will be completed prior to 

construction of either of the two exploratory shafts.  

5. Gas tracer will be used.  

6. About 25 kg of cuttings will be collected for 3 6 CI analysis each 

25 m or more often.  

7. Other tests should not be planned within a 28 ft radius of a 

vertical line passing through the surface location of each hole.  

(Check Radial Borehole Test for conflict?) 

8. Drilling accuracy will be within 1.50, which translates to a 

maximum of 28 ft deviation of the hole at 1050 ft (323 m) 

depths.  

9. Both boreholes will be located such that they do not penetrate 

within a distance of either two shaft or drift diameters, as 

appropriate, of any underground opening.  

Interface Requirements

1. Interface 

discussed 

Section 

Section 

Section 

Section 

Section 

Section 

Section

requirements to other systems, if applicable, are 

in the appropriate integration studies.  

B-IS-I Integrated Data System 

B-IS-2 Scientific Manpower/Schedule Information 

B-IS-3 Laboratory/Office/Storage Space Requirements 

B-IS-4 Electrical Power Requirements 

B-IS-5 Water System Requirements 

B-IS-6 Compressed Air System Requirements 

B-IS-7 Common Sampling Design Requirements

2. Detailed interface requirements will be identified and 

documented through the normal ICWG process.
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Assumptions 

1. There will be two multipurpose boreholes. Figure B-MPBH-I-(1) 

shows the conceptual geometry with respect to the MTL.  

2. The multipurpose-boreholes will be emplaced using dry-drilling 

and spot-coring techniques.  

3. Both boreholes will be about 15 cm in diameter and will be 

drilled to depths approximately equal to the corresponding 

shafts unless such depth would require penetration within either 

two shaft or drift diameters. In this case, a depth just short 

of two drift or shaft diameters is acceptable.  

4. Cross hole testing between Radial Borehole Test and MPBH-1 is 

planned.  

5. A third MPBH may be drilled somewhere between ES-i and ES-2 if 

further study indicates the need for such a borehole.





B-IS-I-I 
1/23/89 

IDS REQUIREMENTS 

Definition of Component 

la. The IDS Surface Facility will be the principal location for 

housing of the primary IDS computers, dat. archiving devices 

and communications equipment. These systems will be used to 

collect, store and display ESF Site Characterization Data as 

the information is generated by geological tests conducted by 

PIs at the surface, in the vertical shafts and on the main 

test level.  

lb. A surface facility to the instrumentation to be installed for 

Radial Borehole Test #1 is planned. This set of boreholes

will be located 15 feet below the top of the shaft collar on 

ES-I.  

2a. The IDS facility requirements to support the instrumentation 

to be installed for Radial Borehole and shaft convergence 

tests in ES-i.  

2b. Data Acquisitions Station to be positioned in various 

locations on the main test level to provide support for site 

characterization tests.  

Functional Reguirements 

la. Provide the surface facilities necessary to provide the 

Principle Investigators and their respective organizations 

adequate IDS Support to be able to perform their testing 

needs.
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lb. The Surface Facility is to provide a controlled environment 

space which will contain the equipment needed to support the 

IDS operations and the various tests conducted by PIs 

throughout the ESF location.  

Ic. To provide an enclosure (temporary building) on the surface, 

near ES-i, to contain the computer and data acquisition 

equipment needed to support RBT #1. Also, a concrete pad for 

a DCU (a permanent structure) must be provided immediately 

adjacent to ES-i to support a data collection unit. In 

addition, a junction box, capable of interfacing 220 sensors, 

must be installed in ES-i at the radial borehole location.  

2. Provide the in-shaft facility necessary to provide the 

principal investigators and their respective organizations 

adequate IDS support to be able to perform their testing 

needs.  

3. Provide the UDBR facilities necessary to provide the Principal 

Investigators and their respective organizations adequate IDS 

support to be able to perform their testing needs.  

4. Provide the MTL facilities necessary to provide the Principal 

Investigators and their organizations adequate IDS design 

support to be able to perform their testing needs. The sizes 

of the equipment enclosures and their respective mounting pads 

are given in the attached IDS EQUIPMENT DATA SHEETS and 

B-IS-3 (Laboratory/Office/Storage Space Requirements). A 

typical Data Acquisition Station is shown on Figure B-IS-(4).
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Performance Criteria 

la. A 50 feet x 50 feet metal (Butler type) building is required 

to house the IDS computers and associated equipment. Figure 

B-IS-(1) is a conceptual floorplan showing function allocation 

of space.  

lb. The Butler building will have an 18 inch raised floor, or 

overhead raceways to house IDS power and data cabling. The 

cabling systems will be designed to provide the maximum 

possible separations between the power cables, the data cables 

and the communication cables.  

1c. The Butler building will be environmentally controlled to 

provide a temperature of 74 degrees fahrenheit, plus or minus 

three degrees, and a relative humidity of 50% non-condensing.  

In addition windows will be dust tight and an air lock type 

entry will be provided.  

id. All power systems must have their neutral and grounds returned 

to a single common earth ground. In addition the metal 

building metallic segments must be connected together in such 

a fashion that the entire structure can be connected to the 

common earth ground.  

le. Non-power cabling is divided into three categories: 

Inter-IDS functions, which include information and control 

links between various IDS components; Intra-IDS functions, 

which include communications paths from the surface IDS
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computer system to off-site locations; and sensor functions 

which is the cabling plant necessary to support devices 

installed by PIs to acquire Site Characterization data. The 

cable routing for all of these cable types is shown in EG&G 

Drawing YF-91050001. The individual cable specifications will 

be furnished as the information becomes available.  

1f. The Surface Facility requires 50 kVA, 208/120 VAC, three phase 

Uninterruptable Power derived as shown on Attachments #2 and 

#3.  

1g. The Surface Facility requires 50 WVA, 208/120 VAC, three phase 

non-UPS power derived as shown on Figures B-IS-(2) and 

B-IS-(3).  

lh. A halon system with water sprinkler back-up will be provided 

as the fire suppression system to the IDS buildings.  

li. A metal enclosure of at least 180 square feet is required to 

house the IDS computers and associated equipment for the RBT 

#1. The enclosure can be either an instrumentation trailer 

or a metal building. The enclosure will be used to house the 

RBT #1 support equipment until the IDS Surface FAcility 

becomes available. At that point the support equipment will 

be moved to the IDS Surface Facility. The enclosure will be 

located as near as possible to ES-i.  

lj. The metal enclosure will be environmentally controlled to 

provide a temperature of 74 degrees fahrenheit, plus or minus 

three degrees, and a relative humidity of 50%, non-condensing.
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The enclosure must be quipped with a filtered, positive 

pressure ventilation system to reduce the introduction of dust 

and other harmful materials.  

1k. The cabling systems on all runs will be designed to provide 

the maximum possible separation between the power cables, the 

data cables and the communications cables.  

11. All power systems must have their neutral and grounds returned 

to a single common earth ground. In addition the metal 

building metallic segments must be connected together in such 

a fashion that the entire structure can be connected to the 

common earth ground.  

lm. Cabling must be provided to connect the equipment in the 

surface enclosure to a sensor junction box located adjacent 

to the radial boreholes. This cabling must be able to support 

data/control links for IEEE-488 (General Purpose Interface 

Bus) and EIA Standard RS-232-C. In addition, cables must be 

available to provide Experimenters Intercom and Common Data 

service. The individual cable specifications will be 

furnished as the information becomes available.  

ln. The RBT surface enclosure requires 1.5 kVA, 208/120 VAC, three 

phase Uninterruptable Power derived as shown on Figures 

B-IS-(2) and B-IS-(3).  

lo. The RBT surface enclosure requires 1.5 kVA, 208/120 VAC, three 

phase non-UPF power derived as shown on Figures B-IS-(2) and 

B-IS-(3).
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Ip. A halon fire suppression system will be provided.  

lq. Communications provided to this building will be ethernet A 

and B.  

Ir. There will be .2-20 channels provided to his building.  

2a. Thirteen in-shaft data collection units will be provided see 

B-IS-3 (Laboratory/Office/Storage Space Requirements) for 

location and dimensions of these units. The units will be 

recessed in the shaft liner. The recessed location should be 

approximately 30 feet above the test that they are intended 

to support.  

2b. The units will be controlled environmentally. A filtered air 

system and air conditioning will be provided. The air 

conditioner will keep the temperature at 74 degrees 

fahrenheit, plus or minus three degrees.  

2c. These units will be constructed to provide maximum protection 

from construction accidents, but yet easy access to the 

instrumentation will be needed.  

2d. 0.5 kVA, 120 VAC, single phase non-UPS power is required for 

all recessed units.  

2e. 1.5 kVA, 120 VAC, single phase UPS power is required for all 

recessed units.  

2f. 1.5 kVA, 120 VAC, and single phase emergency power is required 

for all recessed units.  

2g. The in-shaft data collection unit # 1 will have communications 

channels to the rict-. building adjacent to the shaft. The
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remaining in-shaft collection units will have their 

communications channels link to the data alcoves at the UDBR 

or MTL, whichever is easier to use.  

2h. In-shaft data collection units 2, 3, 5, 6, and 8 require 220 

channels.  

2i. In-shaft data collection units 4 and 7 require 342 channels.  

2j. In-shaft data collection unit 9 requires 200 channels.  

2k. A cabling zone box must be provided in the near vicinity of 

each radial borehole or shaft convergence borehole. These 

zone boxes will provide connections for 220 data channels for 

radial borehole tests and 342 data channels in those locations 

where radial borehole tests and shaft convergence test 

coincide.  

21. Cabling must be provided between each zone box and its 

associated Data Collection Unit. Specific cable types and 

numbers will be furnished as the information is developed.  

3a. Two 9 feet by 20 feet metal (Bally) buildings, with air lock 

entries are required to house the UDBR IDS equipment. There 

buildings will be occupied by the USGS and SNL, respectively.  

3b. These buildings will have an 18 inch raised floor to house 

data cabling.  

3c. These buildings will be environmentally controlled. An 

optimum temperature of 74 degrees fahrenheit plus or minus 

three degrees, and a relative humidity of 50% is required.  

3d. 15 kVA, 120/208 VAC, three phase non-UPS power is required.
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3e. 20 kVA, 120/208 VAC, three phase UPS power is required.  

3f. 20 kVA, 120/208 VAC, three phase emergency power is required.  

3g. A halon fire suppression system is needed for both DAS.  

3h. Communications for each of these DAS will be ether net A and 

B, and 2 telephones in each DAS.  

3i. The SNL DAS will require 787 data channels.  

3j. The USGS DAS will require 1000 data channels., 

4a. Fifteen Data Acquisition Stations will be provided. The 

specific tests to be supported are given in the attached IDS 

Equipment data sheets.  

4b. Each Data Acquisition Station must be located as near to its 

supported test as is possible, within the constraints of good 

mining practice.  

4c. Each Data Acquisition station will be environmentally 

controlled to provide a temperature of 74 degrees fahrenheit, 

plus or minus three degrees, and a relative humidity of 50% 

non-condensing. An air lock entry will be provided for each 

DAS.  

4d. Zone boxes must be distributed in each test area to allow the 

connection of sensors. The Zone boxes must support up to 200 

sensors of various types and must be installed such that the 

cable runs to the sensor groups is as short as possible.  

4e. Cabling must be provided between each zone box and its 

associated Data Acquisition Station. Specific cable types and 

numbers will be furnished as the information is developed.
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4f. Cabling must be provided from each DAS to other IDS components 

as indicated on EG&G Drawing YF-91050001.  

4g. The cabling systems will be designed to provide the maximum 

possible separation between the power cables, the data cables 

and the communications cables.  

4h. All power systems must have their neutral and grounds returned 

to a single common earth ground.  

4i. UPS and non-UPS power must be supplied to the Data Acquisition 

Stations as indicated on the attached IDS Equipment sheets.  

The IDS power will be derived as shown on Figures B-IS-(5) and 

B-IS-(6), (IDS Underground Power Distribution).  

4j. The Data Acquisition Stations will be connected to the 

Experimenters Intercom system and will include one telephone 

per station.  

4k. Five metal (BAlly) buildings are required to house the SNL IDS 

equipment at the MTL.  

41. 4 - 9 feet x 20 feet buildings with air-lock entries will be 

provided.  

4m. These buildings will be environmentally controlled, and will 

have an 18 inch raised floor to house data cabling, an optimum 

temperature of 74 degrees fahrenheit plus or minus three 

degrees, and a relative humidity of 50% will be provided.  

4n. UPS and emergency power required is 20 kVA, 120/208 VAC, three 

phase. Non-UPS required is 15 kVA, 120/208 VAC, three phase.
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4o. A halon fire suppression system will be needed for each 

building.  

4p. Communications required for each building are ethernet A and 

B, and 2 telephones.  

4q. One building will be located adjacent to the LDBR and will 

require 787 data channels.  

4r. One building will be located adjacent to the Yucca Mountain 

Heated Room test and will require 278 data channels.  

4s. Two buildings will be located adjacent to the Sequential Drift 

Mining test and will require 402 data channels each.  

4t. The fifth building's dimensions are 15 feet x 55 feet, and air 

lock entries will be provided.  

4u. This building will be environmentally controlled. An 18 inch 

raised floor will be provided to house data cabling, an 

optimum temperature of 74 degrees fahrenheit will be required, 

plus or minus three degrees, and a relative humidity of 50 % 

will be needed.  

4v. 35 kVA, 120/208 VAC, three phase UPS power is required.  

4w. 30 kVA, 120/208 VAC, three phase non-UPS and emergency power 

is required.  

4x. A halon fire suppression system with sprinkler backup will be 

provided.  

4y. Communications needed for this building will be ethernet A and 

B, 6 telephones, and an intercom system.  

4z. This building will require 205 data channels.
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4aa. Five metal (Bally) buildings are required to house the 

USGS/LANL IDS equipment at the MTL.  

4bb. Five 9 feet x 40 feet buildings with air lock entries will be 

provided.  

4cc. These buildings will support, respectively, the diffusion 

(LANL) Test, Infiltration (USGS) Test and Bulk Permeability 

(USGS) Test 1 through 4.  

4dd. These buildings will be environmentally controlled. They will 

have an 18 inch raised floor to house data cabling, an optimum 

temperature of 74 degrees fahrenheit, plus or minus three 

degrees, and a relative humidity of 50%.  

4ee. UPS and emergency power required is 20 kVA, 120/208 VAC, three 

phase. Non-UPS power required is 15kVA, 120/208 VAC, three 

phase.  

4ff. A halon fire suppression system is needed for each building.  

4gg. Communications required for each building are ethernet A and 

B, and 3 telephones.  

4hh. The location of the Diffusion/Infiltration Tests DAS building 

will be adjacent to the Infiltration Test, while the location 

of the Bulk Permeability Tests DAS building will be adjacent 

to each Bulk Permeability Test.  

4ii. The Diffusion/Infiltration Tests building will require 2000 

data channels. The Bulk Permeability Tests buildings will 

each require 1775 data channels.
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4jj. One metal (Bally) building is required to house the USGS IDS 

equipment at the CHDR.  

4kk. One 9 feet x 40 feet building with an air lock entry will be 

provided.  

411. This building will support the Calico Hills (USGS) Tests.  

4mm. This building will be environmentally controlled. It will 

have an 18 inch raised floor to house data cabling, an optimum 

temperature of 74 degrees fahrenheit, plus or minus three 

degrees, and a relative humidity of 50% 

4nn. UPS and emergency power required is 20 kVA, 120/208 VAC, 

three phase. Non-UPS power is 15 kVA, 120/208 VAC, three 

phase.  

4oo. A halon fire suppression system is needed for this building.  

4pp. Communications required for this building are ethernet A and 

B, and 3 telephones.  

4qq. The location of this DAS building will be at the CHDR, and 

will be situated in such a way that all Calico Hills tests can 

be served in an optimum fashion.  

4rr. This building will require 1000 data channels.  

4ss. Two metal (Bally) buildings are required to house the LLNL 

IDS equipment at the MTL.  

4tt. Two 9 feet x 20 feet buildings with an air lock entry is 

required.  

4uu. These buildings will support the LLNL Waste Package Horizontal 

and Waste Package Vertical Tests.
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4vv. These buildings will be environmentally controlled. They will 

have an 18 inch raised floor, an optimum temperature of 74 

degrees fahrenheit, plus or minus three degrees, and a 

relative humidity of 50%.  

4ww. UPS and emergency power required is 20 kVA, 120/208 VAC, 

three phase. Non-UPS power is 15 kVA, 120/208 VAC, three 

phase.  

4xx. A halon fire suppression system is needed for these buildings.  

4yy. Communications required for these buildings are ethernets A 

and B.  

4zz. One DAS building will be located adjacent to the Waste Package 

Horizontal Test, and the other will be located adjacent to the 

Waste Package Vertical Test.  

4aaa.The Waste Package Horizontal Test will require 869 channels.  

The Waste Package Vertical Test will require 1000 data 

channels.  

Constraints 

1. The IDS Surface Facilities must be placed as far away from any 

equipment likely to produce electromagnetic fields as is 

practical. This includes power feeders, electrical rotating 

machinery and other large electrical loads.
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Assumptions 

1. The IDS surface facility will be in place in time to support 

IDS installation and startup of the equipment required to 

acquire data from Radial Borehole Test #2.  

2. The Temporary enclosure and DCU (FR #1c) will be in place in 

time to support RBT #1. RBT #1 is expected to be located 15 

feet below the top of ES-l collar.
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*** IDS EQUIPMENT DATA SHEET #1 *** 

THE COMPONENT NAME IS IDS SURFACE COMPUTER SYSTEM 

THE TEST SUPPORTED ARE ALL 

THIS COMPONENT IS LOCATED IN IDS MAIN SURFACE FACILITY 

THE SIZE OF THE COMPONENT ENCLOSURE IS 50" X 50' (2500 FT. SO.) 

THE TYPE OF CONSTRUCTION IS METAL (BUTLER) TYPE 

THE ENCLOSURE IS MOUNTED CONCRETE PAD 

THE UPS POWER REQUIRED IS 50 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 50 KVA. 208/120 3 PHASE 

THE ENVIRONMENTAL REQUIREMENTS ARE RAISED FLOOR, 74 +/-03 DEG, RH 50%NC 

FIRE REQUIREMENTS ARE HALON, SPRINKLER BACKUP 

COMMUNICATIONS TO THIS COMPONENT 3 ETHERNET, TELEPHONE, INTERCOM 

CABLING 3 ETHERNETS ITEM #1 

NOTES MET. AND OTHER COMMON DATA CHANNELS
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*** IDS EQUIPMENT DATA SHEET #2 *** 

THE COMPONENT NAME IS A & E BUILDING IDS FACILITY 

THE TEST SUPPORTED ARE WORKSTATIONS, CALIBRATION AND STORAGE 

THIS COMPONENT IS LOCATED IN A & E BUILDING, AREA 25 

THE SIZE OF THE COMPONENT ENCLOSURE IS 2575 SO. FT.  

THE TYPE OF CONSTRUCTION IS TYPICAL FOR OFFICE AND STORAGE SPACES 

THE ENCLOSURE IS MOUNTED NA 

THE UPS POWER REQUIRED IS NONE 

THE NON-UPS POWER REQUIRED IS 5 KVA, 120 VAC, 1 PHASE 

THE ENVIRONMENTAL REQUIREMENTS ARE TYPICAL FOR OFFICE SPACES 

FIRE REQUIREMENTS ARE 

COMMUNICATIONS TO THIS COMPONENT RS-232 CONNECTIONS TO MICROWAVE LINK 

CABLING ITEM #2 

NOTES CALIBRATION AND TESTING
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*** IDS EQUIPMENT DATA SHEET #3 * 

*THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #1 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #1 

THIS COMPONENT IS LOCATED IN ON SURFACE ADJACENT TO ES-i 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED ON CONCRETE PAD. 17' X 26' 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE TEMPERATURE 74 +/-3 DEG., RH 50%NC 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #3 

NOTES 220 CHANNELS
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IDS EQUIPMENT DATA SHEET #4 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #2 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #2 

THIS COMPONENT IS LOCATED IN ES-i. 30 FEET ABOVE BOREHOLE #2 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH) 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT-WALL IN SPACEý4' X 4.' X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR. TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR.DATA ALCOVE, IN 

CABLING ITEM #4 

NOTES 220 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #5 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #3 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #3 

THIS COMPONENT IS LOCATED IN ES-i, 30 FEET ABOVE BOREHOLE #3 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT WALL IN SPACE 4' X 4'- X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA. 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR, TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR DATA ALCOVE, IN 

CABLING ITEM #5 

NOTES 220 CHANNELS
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IDS EQUIPMENT DATA SHEET #6 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #4 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #4, SHAFT CONY. #1 

THIS COMPONENT IS LOCATED IN ES-i. 30 FEET ABOVE BOREHOLE #4 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH) 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT WALL IN SPACE 4' X 4' X 8 

THE UPS POWER REQUIRED IS 1.5 KVA. 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR, TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR DATA ALCOVE, IN 

CABLING ITEM #6 

NOTES 342 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #7 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #5 

THE'TEST SUPPORTED ARE RADIAL BOREHOLE #5 

THIS COMPONENT IS LOCATED IN ES-i. 30 FEET ABOVE BOREHOLE #5 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH) 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT WALL IN.SPACE 4' X 4' X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR, TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR DATA ALCOVE, IN 

CABLING ITEM #7 

NOTES 220 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #8 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #6 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #6 

THIS COMPONENT IS LOCATED IN ES-i. 30 FEET ABOVE BOREHOLE #6 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH) 

THE ENCLOSURE IS 'MOUNTED RECESSED IN SHAFT WALL IN SPACE 4' X 4' X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR, TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR DATA ALCOVE, IN 

CABLING ITEM #8 

NOTES 220 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #9 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #7 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #7. SHAFT CONY. #2 

THIS COMPONENT IS LOCATED IN ES-Ol, 30 FEET ABOVE BOREHOLE #7 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH) 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT WALL IN SPACE 4' X 4' X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC. 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA. 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR. TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR DATA ALCOVE, IN 

CABLING ITEM #9 

NOTES 342 CHANNELS
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IDS EQUIPMENT DATA SHEET #10 *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #8 

THE TEST SUPPORTED ARE RADIAL BOREHOLE #8 

THIS COMPONENT IS LOCATED IN ES-I. 30 FEET ABOVE BOREHOLE #8 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 (SEE ATTACHED SKETCH) 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT WALL SPACE 4' X 4! X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR, POSSIBLE TEMPERATURE C 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT DATA TO SURFACE AND/OR DATA ALCOVE, IN 

CABLING ITEM #I0 

NOTES 220 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #1I *** 

THE COMPONENT NAME IS IN-SHAFT DATA COLLECTION UNIT #9 

THE TEST SUPPORTED ARE SHAFT CONVERGENCE TEST #3 

THIS COMPONENT IS LOCATED IN ES-i 30 FEET ABOVE SHAFT CONV. TEST 

THE SIZE OF THE COMPONENT ENCLOSURE IS 4' X 4' X 8' 

THE TYPE OF CONSTRUCTION IS HEAVY DUTY NEMA-12 

THE ENCLOSURE IS MOUNTED RECESSED IN SHAFT WALL IN SPACE 4' X 4' X 8 

THE UPS POWER REQUIRED IS 1.5 KVA, 120 VAC, 1 PHASE 

THE NON-UPS POWER REQUIRED IS 0.5 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE FILTERED AIR. TEMPERATURE CONTROL 

FIRE REQUIREMENTS ARE NONE 

COMMUNICATIONS TO THIS COMPONENT 

CABLING ITEM #1i 

NOTES 200 CHANNELS
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IDS EQUIPMENT DATA SHEET #12 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #1 

THE TEST SUPPORTED ARE UDBR USGS TESTS 

THIS COMPONENT IS LOCATED IN UDBR 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD. 17' X 26' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #12 

NOTES 1000 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #13 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #2 

THE TEST SUPPORTED ARE UDBR SNL TESTS 

THIS COMPONENT IS LOCATED IN UDBR 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 26' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT 

CABLING ITEM #13 

NOTES 787 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #14 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #3 

THE TEST SUPPORTED ARE LDBR SNL TESTS 

THIS COMPONENT IS LOCATED IN MAIN TEST LEVEL, ADJACENT TO LDBR 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD 17' X 26' 

,THE UPS POWER REQUIRED IS 20 KVA. 208/120, 3 WI.  

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HAhLN 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #14 

NOTES 787 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #15 *** 

THE COMPONENT NAME IS IDS ALCOVE COMPUTER SYSTEM, STA #4 

THE TEST SUPPORTED ARE HEATED BLOCK, CANISTER SCALE HEATER 

THIS COMPONENT IS LOCATED IN IDS ALCOVE, MAIN TEST LEVEL 

THE SIZE OF THE COMPONENT ENCLOSURE IS 15' X 55' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL. AIR LOCK ENTRY, RAISED FLOOR 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 25' X 71' 

THE UPS POWER REQUIRED IS 35 KVA, 120/208 VAC, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 30 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON, SPRINKLER BACKUP 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B. TELEPHONE, INTERCOM 

CABLING VARIOUS ETHERNET ITEM #15 

NOTES 705 CHANNELS, USER WORK STATIONS
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*** IDS EQUIPMENT DATA SHEET #16 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #5 

THE TEST SUPPORTED ARE WEST BULK PERMEABILITY #1 

THIS COMPONENT IS LOCATED IN MAIN TEST LEVEL, ADJACENT TO #1 BULK PER 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 40' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 46' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #16 

NOTES 1775 CHANNELS
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IDS EQUIPMENT DATA SHEET #17 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #6 

THE TEST SUPPORTED ARE DIFFUSION. INFILTRATION 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO DIFFUSION TEST 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 40' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 46' 

THE UPS POWER REQUIRED IS 20 KVA. 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #17 

NOTES 2000 CHANNEL CAPACITY, NON-REDUNDANT, USER WORK STATIONS
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*** IDS EQUIPMENT DATA SHEET #18 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #7 

THE TEST SUPPORTED ARE YUCCA MTN. HEATED ROOM TEST 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO YM TEST 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 26' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120 VAC, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT 

'- CABLING ITEM #18 

NOTES 278 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #19 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #8 

THE TEST SUPPORTED ARE WASTE PACKAGE HORIZONTAL TEST 

THIS COMPONENT IS LOCATED IN MTL ACROSS DRIFT FROM WP HORIZONTAL TEST 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY TYPE. AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 26' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #19 

NOTES 869 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #20 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #9 

THE TEST SUPPORTED ARE WASTE PACKAGE VERTICAL TEST 

THIS COMPONENT IS LOCATED IN MTL ACROSS DRIFT FROM WP VERTICAL TEST 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 36' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #20 

NOTES 1000 CHANNEL CAPACITY, NON-REDUNDANT



1/23/89

*** IDS EQUIPMENT DATA SHEET #21 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #10 

THE TEST SUPPORTED ARE SOUTH BULK PERMEABILITY #2 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO #2 BULK PERMEABILITY TES 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 40' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD 17' X 46' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #21 

NOTES 1775 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #22 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #11 

THE TEST SUPPORTED ARE SEQUENTIAL DRIFT MINING #1 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO SEQUENTIAL DRIFT MINING 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 26' 

THE UPS POWER REQUIRED IS 20 KVA. 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA, 120 VAC 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #22 

NOTES 482 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #23 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #12 

THE TEST SUPPORTED ARE SEQUENTIAL DRIFT MINING #1 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO SEQUENTIAL DRIFT MINING 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 20' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

S THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 26' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA, 120 VAC, 1 PHASE 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #23 

NOTES 482 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #24 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #13 

THE TEST SUPPORTED ARE EAST BULK PERMEABILITY #3 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO #3 BULK PERMEABILITY TES 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 46' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY TYPE. AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 46' 

THE UPS POWER REQUIRED IS 20 KVA, 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #24 

NOTES 1775 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #25 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #14 

THE TEST SUPPORTED ARE NORTH BULK PERMEABILITY #4 

THIS COMPONENT IS LOCATED IN MTL ADJACENT TO #4 BULK PERMEABILITY TES 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 40' X 8.5 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 46' 

THE UPS POWER REQUIRED IS 20 KVA. 208/120 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #25 

NOTES 1775 CHANNELS
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*** IDS EQUIPMENT DATA SHEET #26 *** 

THE COMPONENT NAME IS DATA ACQUISITION STATION #15 

THE TEST SUPPORTED ARE CALICO HILLS TESTS 

THIS COMPONENT IS LOCATED IN CALICO HILLS 

THE SIZE OF THE COMPONENT ENCLOSURE IS 9' X 40' X 8.5' 

THE TYPE OF CONSTRUCTION IS METAL (BALLY) TYPE, AIR LOCK ENTRY 

THE ENCLOSURE IS MOUNTED CONCRETE PAD, 17' X 46' 

THE UPS POWER REQUIRED IS 20 KVA. 208/120, 3 PHASE 

THE NON-UPS POWER REQUIRED IS 15 KVA 

THE ENVIRONMENTAL REQUIREMENTS ARE COMPUTER GRADE 

FIRE REQUIREMENTS ARE HALON 

COMMUNICATIONS TO THIS COMPONENT ETHERNET A & B 

CABLING ITEM #26 

NOTES 1000 CHANNELS
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Scientific Manpower Requirements for Testing 

Definition of Test 

This testing integration study defines the recommended planning and 

design assumptions for on-site scientific manpower requirements to 

support ESF testing.  

Functional Requirements 

1. Provide the system design sufficient flexibility to 

accommodate ESF testing requirements.  

Performance Criteria 

1. The ESF should be designed to accommodate a nominal 

scientific workforce of 100 persons.  

2. Peak scientific manpower, during day shift in the first few 

months as the MTL test areas first become available, is 

estimated to be 120 people.  

Assumptions 

1. The analysis was based on a network of 670 test activities 

with resource loading. This network contained input from 19 

Pls. The judgments and assumptions are discussed in a Los 

Alamos letter dated July 12, 1988 (ESD-WX4-7/88-7).  

Subsequent revision by the PIs allowed the recommended peak 

scientific manpower to be reduced to 120 people.
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2. This manpower estimate does not include 

A. Drilling crews 

B. Cable plant installation 

C. Construction activities 

D. Official visitors
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Laboratory/Office/Storage Space Requirements 

Functional Requirements 

1. Provide adequate space at the ESF, surface and underground, 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Min/Pet Sampling Test (LANL) 

b. Hydrologic Properties Sampling Test (USGS-Hyd) 

c. Chlorine-36 Test (LANL) 

d. Geoengineering Laboratory Samples Test (SNL) 

e. Diffusion Test (LANL) 

f. Overcore Stress Test (USGS-Mech) 

2. Provide adequate space at the ESF, surface and underground, 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Demonstration Breakout Room Test (UDBR and MTL)(SNL) 

b. Plate Loading Test (SNL) 

c. TSwl Heater Test (SNL) 

d. Sequential Drift Mining Test (SNL)

e. Horizontal Boring Machine Test (SNL) 

f. Excavation Effects Test (UDBR and MTL)(USGS-Hyd) 

g. Intact Fracture Test (USGS-Hyd) 

3. Provide adequate space at the ESF, surface and underground, 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Underground Geologic Mapping Test (USGS-Geo) 

b. Vertical Seismic Profiling Test (LBL) 

c. Shaft Convergence Test (SNL) 

d. Radial Bor-'iole Test (USGS-Hyd) 

e. Perched Water Test (USGS-Hyd) 

f. Hydrochemistry Test (USGS-Hyd)
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4. Provide adequate space at the ESF, surface and underground, 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Evaluation of Mining Methods Test (SNL) 

b. Monitoring of Ground Support Systems Test (SNL) 

c. Monitoring Drift Stability Test (SNL) 

d. Air Quality and Ventilation Test (SNL) 

5. Provide adequate space at the ESF, surface and underground 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Canister Scale Heater Test (SNL) 

b. Yucca Mountain Heated Block Test (SNL) 

c. Thermal Stress Measurements Test (SNL) 

d. Rock Mass Strength Test (SNL) 

6. Provide adequate space at the ESF, surface and underground 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Infiltration Test (USGS-Hyd) 

b. Bulk Permeability-Test (USGS-Hyd) 

c. Calico Hills Test (USGS-Hyd) 

7. Provide adequate space at the ESF, surface and underground 

for each testing organization to be able to satisfactorily 

perform the following tests.  

a. Heated Room Test (SNL) 

b. Engineered Barrier Design Test (LLNL) 

Performance Criteria 

la. 150 sq ft of office space and limited storage space at the 

ESF (surface) will be provided.
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lb. 150 sq ft of storage space for three rock collection bins.  

This space will be located near the ES-I shaft, and will be 

common to the sample collection point at the ES-I collar.  

Ic. An alcove 10 ft x 10 ft x 16 ft will be provided at the MTL 

and the CHDR to perform the drilling for the Diffusion Test 

(see performance Criteria 6c.) 

Id. Storage space for four nitrogen bottles will be provided in 

the Diffusion Test alcove.  

le. Adequate space will be provided in the drifts at the MTL and 

CHDR to perform overcoring for the Overcore Stress Test.  

If. 1000 sq ft of space will be provided at the auxiliary pad for 

two semi-trailer units. (purpose?) 

2a. 200 sq ft of office space and limited storage space at the 

ESF (surface) will be provided.  

2b. The Demonstration Breakout Room will require an area 25 ft 

wide x 19 ft high x 150 ft long at both the UDBR and MTL.  

The 150 ft length begins at the corner of any opening 

perpendicular to the DBR drift and extends without any 

alcoves or openings within the drift for 150 ft.
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2c. A DAS will be provided for the SNL tests at the UDBR and the 

DBR at the MTL. It will require an area 17 ft wide x 14 ft 

high x 26 ft long.  

2d. Space for the TSwl Heater Test will be provided at the UDBR.  

At this time, no additional excavation is needed.  

2e. Space for the Plate Loading Tests will be provided at the 

UDBR and MTL. Approximately 15 plate loading tests will be 

performed in the ESF, and no additional excavation is planned 

at this time.  

2f. Space for the Excavation Effect Test will be provided at the 

UDBR and MTL. No additional excavation is planned at this 

time.

2g. A DAS 

UDBR.  

26 ft

will be provided for the Excavation Effects Test at the 

Dimensions for the DAS are 17 ft wide x 14 ft high x 

long.

2h. Space for the Equipment Development Test will be provided at 

the MTL. No additional excavation is required at this time.

2i. Three drifts 

Mining Test.  

14 ft high x 

25 ft wide x

will be excavated for the Sequential Drift 

Two instrumentation drifts will be 16 ft wide x 

180 ft long. The third (center) drift will be 

10 ft high x 180 ft long.

2j. Two DAS alcoves are required for the Sequential Drift Mining 

Test. Each DAS alcove will be 17 ft wide x 12 ft high x 26 

ft long.
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2k. An organization computer alcove is also required for the 

Sequential Drift Mining Test. This alcove is 20 ft width x 

12 ft high x 25 ft long.  

21. Space for the Intact Fracture Test will be needed in the 

shaft for drilling purposes.  

3a. 100 sq ft of office space, storage space and lab lay down 

area at the ESF (surface) will be provided.  

3b. An alcove will be excavated at the MTL for storing equipment 

and supplies. This alcove will be constructed to afford no 

access to unauthorized personnel. The minimum dimensions 

will be 16 ft wide x 10 ft high x 20 ft long.  

3c. Alcoves will be excavated in the shaft rib at depths of 

70.86 m (232.48 ft), 190.86 m (626.20 ft) and 310.86 m 

(1019.92 ft) for the shaft convergence data collection units.  

The units are 4 ft wide x 8 ft high x 4 ft deep. (Shaft 

convergence test I and 2 can share the data collection units 

with Radial Borehole Test 7.) 

3d. Alcoves will be excavated in the shaft rib at depths of 28.35 

m (93 ft), 34.44 m (113 ft), 79.55 m (261 ft), 85.64 m (281 

ft), 120.69 a (396 ft), 243.22 m (798 ft), and 359.65 m (1180 

ft) for the Radial Borehole Test data collection units. The 

units are 4 ft wide x 8 ft high x 4 ft deep (see performance 

criteria 3c). The alcove should be constructed to 

accommodate a shelf 4 ft wide x 3 ft high x 4 ft deep. Total 

alcove dimensions will be 4 ft wide x 8 ft high x 4 ft deep.
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3e. The Hydrochemistry Test will require an alcove at the UDBR 

and MTL. The dimensions of this alcove are 10 ft wide x 10 

ft high x 8 ft long.  

4a. 100 sq ft of office space and limited storage space at the 

ESF (surface) will be provided.  

4b. No additional excavation will be required for the Evaluation 

of Mining Methods Test, Monitoring of Ground Support Systems 

Test, and Air Quality and Ventilation Test.  

4c. Space will be provided at the end of the Ghost Dance Fault 

drift to perform the Air Quality and Ventilation Drift. This 

portion of the drift will be sealed by a bulk head.  

5a. 100 sq ft of office space and limited storage space at the 

ESF (surface) will be provided.  

5b. An alcove at the MTL will be required for the Canister Scale 

Heater Test. The dimensions of this alcove are 14 ft wide x 

14 ft high x 25 feet deep.  

5c. An alcove at the MTL will be required for the Heated Block 

Test. The dimensions of this alcove are 27 ft wide x 14 ft 

high x 27 ft deep.  

5d. A DAS alcove will be needed for the Canister Scale Heater 

Test and the Heated Block Test. The dimensions for this 

alcove are 25 ft wide x 12 ft high x 21 ft long.  

5e. An organizational computer alcove will be required. The 

dimensions for this alcove are 20 ft wide x 12 ft high x 25 

ft long.
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5f. Space for the Thermal Stress Measurements Test will be 

provided. No additional excavation is required for this 

test.  

5g. Space for the Rock Mass Response Test will be required at 

five locations throughout the MTL. No additional excavation 

is required for this test.  

6a. 100 sq ft of office space and limited storage space at the 

ESF (surface) will be provided.  

6b. Space for the Infiltration Test will be provided. Dimensions 

for this test will TBD.  

6c. A DAS alcove is needed for this test. Dimensions for this 

alcove are 17 ft wide x 12 ft high x 46 ft long. This DAS 

will be shared with the Diffusion Test.  

6d. Space for the Bulk Permeability Test will be provided. The 

Bulk Permeability Test is composed of four separate drill 

rooms, two at each end of service drift four, and two whose 

locations and dimensions will be determined at a later date.  

6e. A DAS alcove will be required for each separate Bulk 

Permeability Test. Dimensions for each of these alcoves are 

17 ft wide x 12 ft high x 46 ft long.  

7a. 500 sq ft of office space and limited storage space at the 

ESF (surface) will be provided.  

7b. Space for the Heated Room Test will be required. No 

additional excavation for this test is needed.
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7c. The Heated Room Test will require an organizational computer 

alcove. Dimensions for this alcove are 20 ft wide x 12 ft 

high x 25 ft long.  

7d. The Heated Room Test will require a DAS alcove. The 

dimensions for this alcove are 17 ft wide x 12 ft high x 26 

ft deep.  

7e. 200 sq ft of space will be provided on the surface at the 

auxiliary pad for a machine shop trailer.  

7f. An organizational computer drift will be needed by the 

Engineered Barrier Test. The dimensions for this alcove are 

25 ft wide x 12 ft high x 40 ft long.  

7g. The Engineered Barrier Test requires two DAS alcoves. The 

dimensions for these alcoves are 17 ft wide x 12 ft high x 26 

ft long.  

7h. The Engineered Barrier Test is composed of four drifts.  

Three of these drifts are 16 ft wide x 14 ft high x 120 ft 

long, and the fourth drift is 16 ft wide x 14 ft high x 40 ft 

long.  

Constraints

None



ELECTRICAL POWER REQUIREMENTS FOR ESF TESTING 

LOCATION SHAFT 

TEST NAME VOLTS PHASE WA 

SHAFT WALL MAPPING 120 SINGLE 6 

MIN/PET SAMPLING 

VERTICAL SEISMIC 120 SINGLE 3 
PROFILING (1) 

SHAFT CONVERGENCE 120 SINGLE 3 
(1) (2) 

HYDROLOGIC PROPERTIES 
SAMPLES (1) 

RADIAL BOREHOLES 120 SINGLE 3 
(1)(3) 

120 SINGLE 1 

PERCHED WATER (1) 120 SINGLE

B-IS-4-1

TTS 

00 

00

00

300 

.50 

300

USE 

LIGHTS 

INSTRUMENTATION 

INSTRUMENTATION 

INSTRUMENTATION 

LOGGING 

INSTRUMENTATION

HYDROCHEMISTRY 

CHLORINE-36 (1)



ELECTRICAL POWER REQUIREMENTS FOR ESF TESTING B-IS-4-2 

LOCATION: UPPER DEMONSTRATION BREAKOUT ROOM 

TEST NAME VOLTS PHASE WATTS USE 

DRIFT WALL MAPPING 120 SINGLE 600 LIGHTS 

MIN/PET SAMPLING 

VERTICAL SEISMIC 120 SINGLE 300 INSTRUMENTATION 

PROFILING (4) 

UPPER DEMONSTRATION 120 SINGLE 1200 LIGHTS 

BREAKOUT ROOM 

TSW1 HEATER TEST 120 SINGLE 300 INSTRUMENTATION 

120 SINGLE 600 LIGHTS 

208 TRIPLE 1200 HEATER 

OVERCORE STRESS 120 SINGLE 600 TV BORE HOLE 
CAMERA 

HYDROLOGIC PROPERTIES 
SAMPLES (4) 

EXCAVATION EFFECTS 120 SINGLE 600 INSTRUMENTATION 

PLATE LOADING 120 SINGLE 600 LIGHTS 
120 SINGLE 300 INSTRUMENTATION



ELECTRICAL POWER REQUIREMENTS FOR ESF TESTING B-IS-4-3 

LOCATION: MAIN TEST LEVEL 

TEST NAME VOLTS PHASE WATTS USE

DRIFT WALL MAPPING 

MIN/PET SAMPLING 

VERTICAL SEISMIC 
PROFILING (4) 

DEMONSTRATION 
BREAKOUT ROOM 

SEQUENTIAL DRIFT 
MINING 

CANISTER SCALE 
HEATER 

HEATED BLOCK 

THERMAL STRESS 

HEATED ROOM

120

120

120 

120 

120 

120 

120 
120 
208 

120 
120 
480 

120 
220 
480 

120 
120 
480

SINGLE

SINGLE

600

300

SINGLE 1200 

SINGLE 300 

SINGLE 2400

SINGLE 

SINGLE 
SINGLE 
TRIPLE 

SINGLE 
SINGLE 
TRIPLE 

SINGLE 
SINGLE 
TRIPLE 

SINGLE 
SINGLE 
TRIPLE

600

600 300 
5000 

600 
300 

14000 

600 
300 

24000 

600 
300 

96000

LIGHTS

INSTRUMENTATION

LIGHTS 

INSTRUMENTATION 

LIGHTS 

INSTRUMENTATION 

LIGHTS 
INSTRUMENTATION 
HEATER 

LIGHTS 
INSTRUMENTATION 
HEATERS 

LIGHTS 
INSTRUMENTATION 
HEATERS 

LIGHTS 
INSTRUMENTATION 
HEATERS



ELECTRICAL POWER REQUIREMENTS FOR ESF TESTING B-IS-4-4 

LOCATION: MAIN TEST LEVEL 

TEST NAME VOLTS PHASE WATTS USE 

HORIZONTAL BORING 480 TRIPLE 10000 POWER TO MACHINE 

PLATE LOADING (5) 120 SINGLE 2400 LIGHTS 
120 SINGLE 600 INSTRUMENTATION 

ROCK MASS RESPONSE 120 SINGLE 600 LIGHTS 
120 SINGLE 300 INSTRUMENTATION

EVALUATION OF MINING 
METHODS 

GROUND SUPPORT 

MONITORING DRIFT 
STABILITY (6) 

AIR QUALITY & (7) 
VENTILATION 

OVERCORE STRESS 

HYDROLOGIC PROPERTIES 
SAMPLES (4) 

INFILTRATION TEST 

EXCAVATION EFFECTS 

HYDROCHEMISTRY TEST

120 

120 

120 

120 

120 

120 
120 

120 

12

SINGLE 

SINGLE 

SINGLE 

SINGLE 

SINGLE 

SINGLE 

SINGLE 

SINGLE 

DIRECT 
CURRENT

900 

300 

150 

1200 

300 

1200 
300 

600 

1000

INSTRUMENTATION 

INSTRUMENTATION 

TV BOREHOLE CAMERA 

LIGHTS 

INSTRUMENTATION 

LIGHTS 

INSTRUMENTATION 

INSTRUMENTATION 

20 PERISTALTIC 
PUMPS @ 50 WATTS 
EACH

1�*



ELECTRICAL POWER REQUIREMENTS FOR ESF TESTING B-IS-4-5 

LOCATION: MAIN TEST LEVEL 

TEST NAME VOLTS PHASE WATTS USE

DIFFUSION TEST (8)

ENGINEERED BARRIER 
DESIGN

120 
120 

120 

120 

480

SINGLE 
SINGLE 

SINGLE 

SINGLE

600 300 

2400 

300

TRIPLE 25000

LIGHTS 
INSTRUMENTATION

LIGHTS 

INSTRUMENTATION

HEATERS

a'



ELECTRICAL POWER REQUIREMENTS FOR ESF TESTING B-IS-4-6 

FOOT NOTES AND CLARIFICATION NOTES 

(1) THE LIGHTS FOR SHAFT WALL MAPPING CAN BE USED.  

(2) SHAFT CONVERGENCE TEST HAS THREE LOCATIONS IN ES-1 

(3) RADIAL BOREHOLES TEST HAS EIGHT LOCATIONS IN ES-i 

(4) THE LIGHTS FOR DRIFT WALL MAPPING CAN BE USED.  

(5) PLATE LOADING IS IN DBR AND DRIFTS A, B, C OF THE SEQUENTIAL 

DRIFT MINING TEST.  

(6) LOCATION IS IN ALL THREE LONG DRIFTS.  

(7) LOCATION IS AT THE END OF ONE OF THE LONG DRIFTS.  

(8) MANY TESTS THAT WILL BE REPEATED IN THE CALICO HILLS UNIT (IF 

TESTING IS DONE IN THAT HORIZON) WILL HAVE POWER REQUIREMENTS 

THAT CAN BE ASSUMED TO BE THE SAME AS THE CORRESPONDING TEST AT 

OTHER LOCATIONS IN THE ESF.  

(9) UNLESS OTHERWISE DEFINED, NORMAL LIGHTING VALUES FROM DESIGN 

HANDBOOKS FOR LABORATORIES AND OFFICES ARE ACCEPTABLE IN THE 

TESTING ALCOVES.
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Water System Design Requirements For ESF Testing 

Definition of Study 

This testing integration study defines the water system requirements 

to support ESF testing.  

Functional Requirement 

1. Provide the system design with sufficient flexibility to 

accommodate ESF testing requirements.  

Performance Criteria 

1. Each test location will have water provided.  

2. All water will be tagged with a suitable tracer as defined in 

the Hydrochemistry Test requirements (B-HYD-9).  

3. All water use in or around the ESF for each activity will be 

monitored and appropriate quantity records will be provided 

to the Test Manager's Office. . .  

Constraints 

1. Unless otherwise defined, a supply line capable of providing 

an intermittent flow rate of 10 gpm to each test area is 

required.  

2. The water supply for each test shall be provided to an access 

coupling and an isolation valve near each test location.
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3. A monitoring system will be installed to monitor water 

in/water out of the ESF.  

4. Water leakage will be kept to a minimum and will be contained 

to the maximum extent possible.  

Assumptions 

1. Standard mine plant water is acceptable.  

2. The test organization will be responsible for the 

distribution system downstream from the isolation valve.  

3. Each organization will be responsible for adding a tracer to 

its respective test (if needed) subject to tracer limitations 

necessitated by other tests.  

4. Standards for water meter accuracy conforming to American 

Water Works Association standard C700-77 will be adequate.  

5. Water metering will be required, as a minimum, at each tracer 

injection location (Reference B-HYD-9).  

6. Water usage quantity records will be collected and handled 

using procedures developed by the project and approved by the 

Test Manager. It is anticipated that a "best effort" 

criterion will apply.
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Compressed Air System Design Requirements 
for ESF Testing 

Definition of Test 

This testing integration study defines the compressed air system 

requirements to support ESF testing.  

Functional Requirements 

1. The functional design requirement is to provide the 

flexibility in the compressed air system to accommodate ESF 

testing requirements.  

Performance Criteria 

1. Each test location will have compressed air provided.  

2. All compressed air will be tagged with SF 6 tracer to a 

nominal concentration of 20 parts per trillion.  

Constraints 

1. Provision will be made to prevent the introduction of liquid 

water from the compressed air supply into tests that are 

sensitive to water, such as the Diffusion Test, the Bulk 

Permeability Test, and the Radial Borehole Test.
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Interfaces 

1. The compressed air supply for each test shall be provided to 

an access coupling and an isolation valve near each test 

location.  

Assumptions 

1. Standard mine plant compressed air is suitable for all test 

areas.  

2. The test organization will be responsible for the 

distribution downstream from the isolation valve.
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Common Sampling Design Requirements in the ESF 

Definition of Study 

Sample collection requirements occur whenever coring is required 

and as a part of four specific tests: 1) Mineralogy Petrology 

Sampling (B-GEO-2), 2) Hydrologic Properties Samples (B-HYD-I), 

3) Chlorine 36 Test (B-HYD-11), and 4) Geoengineering Laboratory 

Samples (B-MECH-17). Control and collection procedures will be 

developed by the PIs and the Sample Management Facility staff.  

Functional Requirements 

1. The functional design requirement is to provide a system 

design and construction specifications with sufficient 

flexibility to accommodate ESF sample collection 

requirements.
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Performance Criteria 

1. Sample collection will be required to satisfy the Performance 

Criteria, Constraints and Assumptions contained in following 

specific test requirements: 

"• Mineralogy Petrology Sampling (B-GEO-2) 

"• Hydrologic Properties Samples (B-HYD-1) 

"* Chlorine 36 Test (B-HYD-11) 

"• Geoengineering Laboratory Samples (B-MECH-17) 

2. Core samples from coring operations (reference Appendix C of 

the ESF SDRD) in the ESF will be handled and controlled using 

procedures developed by the PIs and the Sample Management 

Facility staff.  

Constraints

Assumptions



SDRD APPENDIX C 

ESF DRILLING REQUIREMENTS



APPENDIX C of the SORD: ESF DRILLING REQUIREMENTS 
LANL: RAY/NEWSOM FiLe Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DIAN. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMMENTS 

DESIGNATION -In. (Ft.) (Ft.) ORIE TYPE FLU 
S...........................................................................................  

UNDERGROUND GEOLOGIC MAPPING-USBR 

SDRD/B-GEO-1 SCP/8.3.1.4.2.2.4 

MTL Geothermal 10 3.79 Ho 150 1500 tbd h c a 6 

MIN/PET SAMPLING-LANL 
SDRD/B-GEO-2 SCP/8.3.1.3.2.1.3 

No driLLing required for this test.  

VERTICAL SEISMIC PROFILING-LBL 

SDRD/B-GEO-3 SCP/8.3.1.4.2.2.5 
E-..Seis.ic.37 3.79..Q..2..........  

ES-1 Seismic 37 3.79 HO 12 456 tbd i-cn c w 13 
ES-2 Seismic 38 3.79 HQ 12 456 tbd i-dn c w 13 

SHAFT CONVERGENCE-SNL 

SORD/B-MECH-1 SCP/8.3.1.15.1.5.1 

S-240 PiLot 1 1.485 EO 30 30 na v-dn c w 

S-240 Overcore 1 -6.25 30 30 na v-dn c w 7 

S-259 MPBX 4 2.98 NO 50 200 tbd h c w 1 

S-261 MPBX 2 2.98 NO 50 100 tbd h c w 1 

S-259 Tape Extens. 2 1.125 FF 0.75 1.5 tbd h p w 2 

S-261 Tape Extens. 4 1.125 FF 0.75 3 tbd h p w 2 

S-500 PiLot 1 1.485 EO 30 30 na v-dn c w 

S-500 Overcore 1 -6.25 30 30 na v-dn c w 7 

S-519 MPBX 4 2.98 NO 50 200 tbd h c w 1 

S-521 MPBX 2 2.98 NO 50 100 tbd h c w 1 

S-519 Tape Extens. 2 1.125 FF 0.75 1.5 tbd h p w 2 

S-521 Tape Extens. 4 1.125 FF 0.75 3 tbd h p w 2 

S-1000 PiLot 1 1.485 EQ 30 30 ma v-dn c w 

S-1000 Overcore 1 -6.25 30 30 na v-dn c w 7 

S-1019 MPBX 4 2.98 NO 50 200 tbd h c w 1 

S-1021 MPBX 2 2.98 NO 50 100 tbd h c w 1 

S-1019 Tape Extens. 2 1.125 FF 0.75 1.5 tbd h p w 2 

S-1021 Tape Extens. 4 1.125 FF 0.75 3 tbd h p w 2 

DEMONSTRATION BREAKOUT ROOMS-SNL 

SDRD/B-MECH-2 SCP/8.3.1.15.1.5.2 
U....MP...5.2.98.NO.50 250m..........  

UDBR MPBX 5 2.98 NO 50 250 na v-upc w 1 

UDBR MPBX 5 2.98 NO 50 250 no Vhdn c w 1 

UOBR MPBX 10 2.98 NO 50 500 tbd h c w 1 
UOBR Mpsx. 10 2.98 NO 50 500 tbd f-up c w I

Page 1 of 9



APPENDIX C of the SORD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSON File Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DlAN. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMNENTS 
DESIGNATION -in. (Ft.) (Ft.) ORIE TYPE FLU 

........... a.........t....... 12 1.125. FF 0................75t h p............... 2 ........  

UOBR Tape Extens. 12 1.125 FF 0.75 9 tnad h p w 2 
UDBR Tape Extens. 6 1.125 FF 0.75 4.5 na v-up p w 2 
ULBR Tape Extens. 6 1.125 FF 0.75 4.5 na v-dn p w 2 
NTL MPBX 5 2.98 NO 50 250 na v-up c w 1 
MTL MPBX 5 2.98 NO 50 250 ra v-dn c w 1 

MTL MPBX 10 2.98 NO 50 500 tbd h c w 1 
MTL MPBX 10 2.98 NO 50 500 tbd i-up c w I 
MTL Tape Extens. 12 1.125 FF 0.75 9 tbd h p w 2 

MTL Tape Extens. 6 1.125 FF 0.75 4.5 na v-up p w 2 
MTL Tape Extens. 6 1.125 FF 0.75 4.5 na v-dn p w 2 

SEQUENTIAL DRIFT MINING-SNL 
SDRD/B-MECH-3 SCP/8.3.1.15.1.5.3 

MTL... -. P. 4. 2.98. NO.50 20DM -u a 1 

MTL MPBX 4 2.98 NO 50 200 na v-up c a 1 
NTL MPBX 4 2.98 NO 50 200 na v-dn c a 1 

MTL MPBX 8 2.98 NO 35 280 tbd h c a 1 

MTL MPXB 8 2.98 NO 50 400 tbd i-up c a 1 
MTL Tape Extens. 10 1.125 FF 0.75 7.5 tbd h p a 2 
MTL Tape Extens. 5 1.125 FF 0.75 3.75 na v-up p a 2 

MTL Tape Extens. 5 1.125 FF 0.75 3.75 na v-dn p a 2 
MTL Deftectometer 8 2.98 NO 85 680 tbd i-up c a 
MTL Deftectometer 8 2.98 NO 85 680 tbd i-dn c a 
MTL Stressmeter 8 2.36 80 35 280 tbd h c a 
MTL PermeabiLity 8 2.98 NO 35 280 tbd h c a 

TSwl HEATER-SNL 
SDRD/B-MECH-4 SCP/8.3.1.15.1.6.1 

UOBR MPBX 3 2.98 NO 30 90 tbd h C w 1, 8 
UDOR MPBX 4 2.98 NO 30 120 tbd h c w 1, 9 
UOBR ThermocoupLe 6 1.485 EO 30 180 tbd h c w 
UDBR Deform. Gage 3 1.485 EO 30 90 tbd h c w 
UDBR Neutron Probe 2 2.98 NO 30 60 tbd h c w 
UDDR Moisture Sons. 4 2.98 NO 30 120 tbd h c w 
UDBR Radon 1 -6.25 30 30 tbd h C w 
UCBR Heater 1 26 20 20 tbd h c w 

Canister-Scale Heater-SNL 
SDRD/8-MECH-5 SCP/8.3.1.15.1.6.2 
S.....................°o°........o.°.  

MTL MPBX 3 2.98 NO 30 90 tbd h c w 1, 8 
MTL MPBX 4 2.98 NO 30 120 tbd h c w 1, 9 
MTL ThermocoupLe 6 1.485 EQ 30 180 tbd h c w 
MTL Deform. Gage 3 1.485 EQ 30 90 tbd h c w 
MTL Neutron Probe •2 2.98 NO 30 60 tbd h c w 

Page 2 of 9



APPENDIX C of the SDRD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSON FiLe Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DIAM. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMENTS 

DESIGNATION -In. (Ft.) (Ft.) ORIE TYPE FLU 

MTL Moisture Sens. 4 2.98 NQ 30 120 tbd h c w 

MTL Radon 1 -6.25 30 30 tbd h c w 

MTL Heater 1 26 20 20 tbd h c w 

HEATED BLOCK-SNL 

SDRD/B-NECH-6 SCP/8.3.1.15.1.6.3 

MTL MPBX 2 2.98 NQ 8 16 na v C w 1 

MTL MPBX 2 2.98 NQ a 16 tbd h c w I 

MTL Surface Extens 12 1.485 EQ 9.6 115.2 na v c w 

MTL Stressmeter 10 2.36 BQ 6.6 66 na v c w 

MTL PermeabiLity 3 2.98 NQ 5 15 na v c w 

MTL ThermocoupLe 16 1.485 EQ 10.5 168 na v C w 

MTL Neutron Probe 1 2.98 NQ 13 13 na v c w 

MTL ULtrasonic 4 2.98 NQ 13 52 na v c w 

MTL Heater 14 1.485 EQ 10.5 147 na v c w 

THERMAL STRESS-SNL 
SDRD/B-MECH-7 SCP/8.3.1.15.1.6.4 

LDBR Heater 16 1.485 EQ 7 112 na v-up c w 

LDBR Thermocoupte 13 1.485 EQ 15 195 na v-up c w 

LDBR MPBX 2 2.98 NQ 50 100 no v-up c w 1 

LDBR MPBX 1 2.98 NO 50 50 na v-dn c w 1 

LDBR Stressmeter 6 2.36 SQ 15 90 na v-up c w 

LDBR Tape Extens. 5 1.125 FF 0.75 3.75 nm v-up p w 2 

LDBR Tape Extens. 5 1.125 FF 0.75 3.75 no v-dn p w 2 

LDBR Tape Extens. 10 1.125 FF 0.75 7.5 tbd h p w 2 

HEATED ROOM-SNL 
SDRD/B-MECH-8 SCP/8.3.1.15.1.6.5 

NTL Heater 12 -6.25 35 420 tbd h C w 1 

NTL Heater 6 -6.25 37 222 tbd i-up c w 1 

MTL Heater 6 -6.25 37 222 tbd i-€n c w 1 

MTL Surface Extens 14 1.125 FF 0.75 10.5 tbd h p w 

MTL Surface Extens 14 1.125 FF 0.75 10.5 na v p w 

PLATE LOADING-SNL 
SORD/B-MECH-10 SCP/8.3.1.15.1.7.1 

UOBR MPBX 2 2.98 NQ 50 100 na v-up c w 1 

UDBR MPBX 2 2.98 NQ 50 100 na v-dn cc w 

UDBR Tape Extens. 8 1.125 FF r 75 6 na v p w 2 

UDBR Acoust. Emiss. 2 2.98 NO. 15 30 nm v-up c w

Page 3 of 9



APPENDIX C of the SDRD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSOM FiLe Name: APXC189.IKT Revision Date: 1/13/89

LOCATION HOLE # DIAM. BIT LGTH. TOTAL DIR. HOLE HOLE DRL

DESIGNATION -in. (Ft.) (Ft.) ORIE TYPE FLU 
.- ..................... ......... °° ........... ........ . ............. ...... - ... ° ..... ° ...

LDBR 
LDBR 
LDBR 
LDBR 
MTL 
MTL 

MTL 

MTL

MPBX 
MPBX 
Tape Extens.  
Acoust. Emiss.  
MPBX 
MPBX 
Tape Extens.  
Acoust. Emiss.

ROCK MASS RESPONSE-SNL 

SDRD/B-MECH-11 SCP/8.3.1.15.1.7.2 

MTL MPBX 25 1.485 EQ 

MTL FracDefGage 5 2.98 NO

MINING METHOOS-SNL 
SORD/B-MECH-12 SCP/8.3.1.15.1.8.1 

No holes identified.  

GROUND SUPPORT-SNL 
SDRD/8-MECH-13 SCP/8.3.1.15.1.8.2 

No holes identified.  

MONITORING DRIFT STABILITY-SNL 
SDRD/B-NECH-14 SCP/8.3.1.15.1.8.3 

MTL-LD MPBX 11 2.98 

MTL-LD MPBX 11 2.98 
MTL-LD NPBX 25 2.98 

MTL-LD Tape Extens. 40 1.125 

MTL-LD Tape Extens. 40 1.125 

MTL-LD Tape Extens. 80 1.125

NO 
NO 
NQ 
FF 
FF 

FF

AIR QUALITY AND VENTILATION-SNL 
SDRD/B-MECH-15 SCP/8.3.1.15.1.8.4 

MTL-LD Radon 1 "6.25

a 
3

50 
50 
50 

0.75 
0.75 
0.75

200 tbd tbd c 
15na v-dnc

550 na 
550 na 

1250 tbd 
30 na 
30 na 
60 tbd

v-up c 
v-dn c 
h c 
V-up p 

v-dn p 

h p

30 30 tbd h c w 3
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COMMENTS

2 2.98 
2 2.98 
8 1.125 
2 2.98 

11 2.98 
11 2.98 
44 1.125 
11 2.98

NO 
NO 

FF 
NO 
NO 

NO 

FF 
NO

50 
50 

0.75 
15 
50 
50 

0.75 
15

100 na 
100 na 
6na 

30 na 
550 na 
550 na 
33 na 

165 na

v-up c 
v-dn c 

v p 
v-up C 
v-up C 
v-dn c 
v p 
v-up c

w 
w hi 
w 

w 

w 

W 

W 

W 

Wi

2 

2

a 1, 10 
a

W 

W 

W 

W 

w 

w

1, 5 
1, 5 
1, 5 

2, 4 
2, 4 
2, 4



APPENDIX C of the SORD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSOM FiLe Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DIAM. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMMENTS 

DESIGNATION -In. (Ft.) (Ft.) ORIE TYPE FLU 

SEAL TESTING-SNL 

SDRD/B-SEAL-1 SCP/8.3.3.2 

Hole requirements to be determined.  

OVERCORE STRESS-USGS 
SDRD/B-MECH-16 SCP/8.3.1.15.2.1.2 
-------..-..-....--------------.----

UDBR Set 1 Dilatcmtr 
UDBR Pilot 

UDBR OCH 
UDBR Set 2 DiLatomtr 

UOBR PiLot 
UDBR OCH 
UDRR Set 3 DiLatomtr 
UDBR Pilot 
UDBR OCH 
MTL Set 4 Ditatomtr 

MTL Pilot 

MTL OCH 
MTL Set 5 DiLatomtr 
MTL Pilot 

MTL OCH 
MTL Set 6 Dilatomntr 
MTL PiLot 
MTL OCH 
CHDR Set 7 Dilatomtr 

CHDR Pilot 

CHDR oc0 
CHDR Set 8 Dilatomtr 
CHDR Pilot 

CHDR OCH 
CHDR Set 9 Dilatomtr 

CHDR Pilot 
CHDR OCH

2.98 
1.485 

6 
2.98 

1.485 
6 

2.98 
1.485 

6 
2.98 

1.485 
6 

2.98 
1.485 

6 
2.98 

1.485 
6 

2.98 
1.485 

6 
2.98 

1.485 
6 

2.98 
1.485 

6

NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK 
NO 
EX 
NK

65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 na 
65 no 
65 no 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 no 
65 na 
65 na 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 tbd 
65 na 
65 no 
65 na

NO Core 
EX Core/6' Stage 
64 Mason/6' Stage 
NO Core 
EX Core/6' Stage 
6N Mason/6' Stage 
NO Core 
EX Core/6' Stage 
6" Mason/6' Stage 
NO Core 
EX Core/6' Stage 
6K Mason/6' Stage 
NO Core 
EX Core/6' Stage 
6" Mason/6' Stage 
NO Core 
EX Core, 6' Stage 
6" Mason/61 Stage 
NO Core 
EX Core/6' Stage 
6" Mason/6' Stage 
NO Core 
EX Core/6' Stage 
6" Mason/6' Stage 
NO Core 
EX Core/61 Stage 
6" Mason/6' Stage

HYDROLOGIC PROPERTIES SAMPLES-USGS 
SDRD/B-HYD-1 SCP/8.3.1.2.2.3.1 

No holes required for this test.  

INTACT FRACTURE-USGS 
SDRD/B-HYD-2 SCP/8.3.1.2.2.4.1 

UDBR Radial Anchor 12 0.75 FF 

UDBR Radial O-core 12 11 NK

10 
10

120 tbd i b 
120 tbd i c

a Mitw .75" FF Sit 
a 24"L x 10" dIa
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APPENDIX C of the SDRD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSOM Fite Name: APXC189.WKT Revision Date: 1/13/89

LOCATION HOLE # DIAM. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMMENTS

DESIGNATION -In. (Ft.) (Ft.) ORIE TYPE FLU 
S..............................................................................

Axial CLamps 
Axial Core 
Radial Anchor 
Radial O-core 
Axial CLamps 
Axial Core 
Radial Anchor 
Radial O-core 

Axial CLamps 
Axial Core 
Radial Anchor 

Radial O-core 
Axial CLamps 
Axial Core

24 
12 
12 
12 
24 
12 
12 
12 
24 
12 
12 
12 
24 
12

3.79 
11 

0.75 
11 

3.79 
11 

0.75 
11 

3.79 
11 

0.75 
11 

3.79 
11

HO 

NK 
FF 
NK 
HQ 
NK 
FF 
NK 
HQ 
NK 
FF 
NK 
Ho 

NK

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10

240 tbd 
120 tbd 
120 tbd 
120 tbd 
240 tbd 
120 tbd 
120 tbd 
120 tbd 
240 tbd 
120 tbd 
120 tbd 
120 tbd 
240 tbd 
120 tbd

C 
c 
b 
c 
c 
c 
b 
c 
C 
C 

b 
C 

c 
C

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a

MO Core 
24"L x 10" dia 

Milw .71" FF Bit 
24"L x 10" dia 

HO Core 
24"L x 10" dia 
MiLw .75" FF Bit 
24"L x 10" dia 
HO Core 
24"L x 10" dia 
Milw .75" FF Bit 

24"L x 10" dia 
HO Core 

24"L x 10" dia

PERCOLATION-USGS 
SDRD/B-HYD-3 SCP/8.3.1.2.2.4.2 

MTL Upper rows tbd 

MTL Saw Access 10

3.79 HO tbd 
3.79 HO tbd

O tbd h c tbd 
0 tbd h c tbd

BULK PERMEABILITY-USGS 
SDRD/B-HYD-4 SCP/8.3.1.2.2.4.3 

MTL Set 1 Observation 
MTL Injection 

MTL Set 2 Observation 
MTL Injection 
MTL Set 3 Observation 
MTL Injection 

MTL Set 4 Observation 
MTL Injection

3 
1 
3 
1 

3 
1 
3 
1

2.98 
2.98 
2.98 
2.98 
2.98 
2.98 
2.98 
2.98

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO

115 
115 
115 
115 
115 
115 

115 
115

RADIAL BOREHOLES-USGS 
SDRD/B-HYD-5 SCP/8.3.1.2.2.4.4 

SHAFT, TBD SRB 14 3.79 HO 30 

LRB 12 3.79 HO 100

345 tbd 
115 tbd 
345 tbd 
115 tbd 
345 tbd 
115 tbd 
345 tbd 
115 tbd

i 
h 
i 
h 
i 
h 
i 
h

c 
c 
c 
c 
c 
C 

c 
c

a 
a 
a 
a 
a 
a 
a 
a

Diverge at 25 deg 
Core/test each 2' 
Diverge at 25 deg 
Core/test each 2' 
Diverge at 25 deg 
Core/test each 2' 
Diverge at 25 deg 
Core/test each 2'

420 tbd h c a 7 sets of 2 
1200 tbd h c a 6 sets of 2

EXCAVATION EFFECTS-US8R 
SDRD/B-HYD-6 SCP/8.3.1.2.2.4.5 

UDBR Set 1 Permeability 
UDBR Stress Relief 
UDBR Extensometer

6 
6 
2

3.79 HQ 
2.98 NO 
2.98 NO

100 600 na v 
100 600 na v 
23 46 tbd i

c 
c 
c

a 
a 
a

HO Core, packers 
NO Core/size imp 
NO Core, i-dn 45
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UOBR 
UDBR 
MTL 

MTL 
MTL 
MTL 
CHDR 
CHDR 
CHDR 
CHDR 
T8D 

T81) 
TBD 
TBD



APPENDIX C of the SORD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSOM File Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DIAM. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMMENTS 

DESIGNATION -in. (Ft.) (Ft.) ORIE TYPE FLU 
..................................---------------------------------------------------------

UDBR 
UDBR 
MTL Set 2 
MTL 
MTL 
MTL 
MTL

Extensometer 
Extensometer 
Permeability 
Stress Relief 

Extensometer 
Extensometer 
Extensometer

CALICO HILLS-USGS 
SDRD/B-HYD-7 SCP/8.3.1.2.2.4.6 

C.......R.... Phase...........1.  

CHDR Phase 1 
CHDR Phase 2 
CHDR Phase 3

PERCHED WATER-USGS 
SORD/B-HYD-8 SCP/8.3.1.2.2.4.7 

SHAFT, TBD Small flow 
SHAFT, TBD Frac flow 

SHAFT, TBD Wet zone 
SHAFT, TOD Moist zone 

HYDROCHEMI STRY-USGS 

SDRDIB-HYD-9 SCP/8.3.1.2.2.4.8 

SHAFT, TBD Gas Sampling 

DIFFUSION-LANL 
SDRD/B-HYD-10 SCP/8.3.1.2.2.5 

MTL Set 1 Pilot 
MTL Center pilot 

NTL Pilot ream 
MTL OCH 
CHDR Set 2 Pilot 

CHOR Center pilot 
CHDR Pilot ream 

CHDR OCH

2 
2 
6 
6 
2 
2 
2

2.98 
2.98 
3.79 
2.98 
2.98 
2.98 
2.98

NO 
NO 
HO 

NO 
NO 

NO 

NO

1 6 
5 3.79 HO 
8 3.79 HO

8 1.125 FF 
2 1.125 FF 
1 1.125 FF 

4 3.79 HO

46 
70 

100 
100 
23 
46 
70 

355 
30 
30

20 
20 
40 

216

92 tbd 
140 tbd 
600 na 
600 na 
46 tbd 
92 tbd 

140 tbd

v 
V 

i

355 na v 
150 tbd i 
240 tbd h

160 tbd h 
40 tbd tbd 
40 tbd tbd 

864 tbd h

C 
C 

C 

C 

C 

C 

C 

C 

C 

C

p 
p 
p 
c

a 
a 
a 
a 
a 
a 
a 

a 
a 
a

a 
a 
a 
a

No Core, i-dn 45 
NO Core, i-dn 45 
NO Core, angled 
NO Core/size imp 

NO Core, i-dn 45 

No Core, i-dn 45 

NO Core, i-dn 45 

5.75" Core 

One for injection 
Four sets/2 holes

Use rock bolter 
Use rock bolter 
Use rock bolter 
HO Core

7 1.125 FF 5 35 tbd h p a No oil/gas/H201

2 
2 
2 
2 
2 
2 
2 
2

3.5 
1.175 

13 
12 

3.5 
1.175 

13 
12

DTH 
RWT 

DTH 
NK 
DTH 
RWT 
DTH 
NK

33 
1.5 

32.5 
3 

33 
1.5 

32.5 
3

66na 
3na 

65 na 
6 na 

66na 
3na 

65 na 
6 n

V 
V 

V 

V 

v 
V 

V 

V

p 
C 

p 

p 
c 

p 
C

a 
a 
a 
a 
a 
a 
a 
a

3.5" DTH 
14" to 18" L 

DTH 13" HO 
11" Core, 36" L 

3.5" DTH 
14" to 18" L 
OTH 13" HO 

11" Core, 36" L

CHLORINE-36-LANL 

SDRD/B-HYD-11 SCP/8.3.1.2.2.2.1 

No drill holes required for this test.
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APPENDIX C of the SDRD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSOM File Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DIAM. BIT LGTH. TOTAL DIR. HOLE HOLE DRL COMMENTS 

DESIGNATION -In. (Ft.) (Ft.) ORIE TYPE FLU 
S...........................................................................................

ENGINEERED BARRIER DESIGN-LLNL 
SDRD/B-WP-1 SCP/8.3.4.2.4.4 

MTL Set 1 Heater pilot 

MTL Heater 
MTL Instrument 
MTL Instrument 
MTL Set 2 Heater pilot 
MTL Heater 
MTL Instrument 
MTL Instrument

3 
3 

32 
24 

2 
2 

32 
32

GEOENGINEERING LAB-SNL 
SDRD/B-MECH-17 SCP/8.3.1.15.1.1 

UOBR Sample Collect 5 

UDBR SampLe CoLlect 15 

MTL SampLe CoLlect 40 

MTL Sample CoLlect 5 
MTL Sample Collect 5 

MULTIPURPOSE BOREHOLE-USGS 

SDRD/B-MPBH-1 SCP/8.3.1.2.2.4.9 
...... ....... ........ ... .....  

Surface USW MP-1 1 
Surface USW Mr-2 I

3.79 
30 

3.79 
3.79 
3.79 

30 
3.79 
3.79 

12 
15 
15 
15 
15

HO 

NK 
HQ 

HO 

HO 

NK 
HO 

HO 

NK 

NK 

NK 

NK

"-7 
"-7

40 
40 
60 
40 
40 
40 
60 
80 

3 
4 
3 
3 
3

120 na 
120 na 

1920 na 
960 tbd 
80 tbd 
80 tbd 

1920 tbd 
2560 tbd 

15 tbd 
60 tbd 

120 tbd 
15 na 
15 tbd

V 
V 

V 

i 
h 
h

c 
tbd 
C 

C 

C 

tbd 
c 
c

h c 
h c 
h c 
v-up c 
i-up c

a 
a 

a 
a 
a 
a 
a 
a

HQ Core 

May change, NO 
Ang -5 deg 
HO Core 

May change, NO 
May change, NO

w 

w 

H 

H 

w

100 1 100 na v c/p a 11 
100 1 100 na v c/p a 12

... ••Z = ============================ = s = -Zz~zZ

1433 HOLES 37920. FEET

NOTE: ALL hoLe dimensions are nominaL.  

COMMENTS: 
1. Ream holes 3 ft. from end to 4-in. diameter.  

2. Ream holes 3 in. from end to 3-in. diameter.  

3. Hole wilt be Located at the end of the Ghost Dance Fault drift.  

4. Holes will be distributed throughout the long drifts and the Main Test LeveL.  

5. Holes wilt be Located in the repository-scale portions of the Long drifts.  

6. HoLes wilt be angled 45 degrees to drift axis.  

7. Overcore bit.  
8. MPBXs are paraLlel to heater.  

9. MPBXs are perpendicular to heater.  

10.This experiment is intended to be reiterated in both vertical and horizontal 

orientations at up to five Locations.  

11.ContinuousLy core Yucca Mt. and Pah Canyon members of Paintbrush Tuff, perched water
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APPENDIX C of the SDRD: ESF DRILLING REQUIREMENTS 

LANL: RAY/NEWSOM FiLe Name: APXC189.WKT Revision Date: 1/13/89 

LOCATION HOLE # DIAN. SIT LGTH. TOTAL DIR. HOLE HOLE DRL COMMENTS 

DESIGNATION -in. (Ft.) (Ft.) ORIE TYPE FLU 
-------------------------------------------------------------------------

zones bracketing UDBR and MTL. One to two feet of core at loft. intervals in 

remainder of borehole.  

12.Cored as deemed necessary based on MP-1.  

13.These holes can be driLled before shaft Lining (using btockouts) or after Lining.  

GENERAL COMMENTS: 

In most cases, holes are in a vertical plane normal to the major axis of the opening.  

TBD-To be determined.

NOTATION: Location 
S 
MTL 
MTL-LD 
DBR 
UCBR 
LDBR

Shaft 
Main Test Level 
Long Drifts on MTL 

Demonstration Breakout Room 

Upper DBR 
Lower DBR

Drilling Fluid: 
w Water 
a air

Diamond Cored 
Percussion Drilled 

Bored

Orientatioi 
v 
h 
i

Vertical 
Horizontal 
IncLined

Hole Type: 
c 

p 
b
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REVISION 0 

CODES, STANDARDS, AND REGULATIONS 

APPLICABLE CODES, STANDARDS, AND REGULATIONS 

General 

The design and construction of the ESF shall be in accordance with all 
applicable parts of the following: 

CODE OF FEDERAL REGULATIONS (CFR) 

o 10 CFR 20, Standards for Protection Against Radiation 

o 10 CFR 50, Domestic Licensing of Production and Utilization 
Facilities, Appendix B, Quality Assurance Criteria for Nuclear Power 
Plants and Fuel Reprocessing Plants 

o 10 CFR 51, Environmental Protection Regulations for Domestic 
Licensing and Related Regulatory Functions 

o 10 CFR 60, Disposal of High-Level Radioactive Wastes in Geologic 
Repositories 

o 10 CFR 71, Packaging and Transportation of Radioactive Material 

o 10 CFR 73, Physical Protection of Plants and Materials 

o 10 CFR 960, General Guidelines for the Recommendation of Sites for 
the Nuclear Waste Repositories 

o 29 CFR 1910, Occupational Safety and Health Standards (OSHA) 

o 30 CFR CHAPTER I , Mine Safety and Health Administration (MSHA) 

o 30 CFR 57, Safety and Health Standards, Underground Metal and 
NonMetal Mines.(Except Subpart T) 

o 40 CFR 61, National Emission Standards for Hazardous Air Pollutants 
o 43 CFR 23, Surface Exploration, Mining and Reclamation of Lands 

U.S. CONGRESS 

o Nuclear Waste Policy Act of 1982, Public Law 97-425 

o Nuclear Waste Policy Act Amendments of 1987, Public Law 100-203 

U.S. DEPARTMENT OF ENERGY (DOE) 

o DOE Order 1200, External Relationships 

o DOE Order 1300, Management Systems and Standards 

o DOE Order 1500, Travel and Transportation 

o DOE Order 1800, Privacy Act
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CODES, STANDARDS, AND REGULATIONS (Continued) 
o DOE Order 2100, Financial Management -- General 

o DOE Order 2200, Accounting 

o DOE Order 3200, Personal Provisions -- General 

o DOE Order 3300, Employment 

o DOE Order 3400, Employee Performance and Utilization 

o DOE Order 3700, Personnel Relations and Services 

o DOE Order 4200, Procurement 

o DOE Order 4300, Real Property Management 

o DOE Order 5000, Program Planning and Management 

o DOE Order 5100, Planning, Programing, and Budgeting 

o DOE Order 5300, Telecommunications 

o DOE Order 5400, Environmental Quality and Impact 

- DOE Order 5480.4, Environmental Protection, Safety, and Health 
Protection Standards 

- DOE Order 5481.1B, Safety Analysis and Review System 

- DOE Order 5484.1, Environmental Protection, Safety and Health 
Protection Information Reporting Requirements 

0 DOE Order 5500, Emergency Preparedness 

- DOE Order 5500.3, Reactor and Nonreactor Nuclear Facility 
Emergency Planning, Preparedness and Response Program for DOE 
Operations 

o DOE Order 5700, Energy Programs and Policies -- General 

- DOE Order 5700.6A, Quality Assurance 

o DOE Order 5900, Energy Information 

o DOE Order 6400, Construction and Engineering 

- DOE Order 6410.1, Management of Construction Projects 

- DOE Order 6430.1A, General Design Criteria (Draft 12-25-87) 

o DOE/RW-0090 , OGR-B-2), Generic Requirements for a Mined Geologic 
Disposal System (Appendix E) 

o DOE/RW-0005, Mission Plan for the Civilian Radioactive Waste 
Management Program
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CODES, STANDARDS, AND REGULATIONS (Continued) 
"o DOE/AD/06212-1, Site Development Planning Handbook 

"o DOE/RW-0073, Environmental Assessment, Yucca Mountain site, Nevada 
Research and Development Area, Nevada 

"o NNWSI/88-9, Nevada Nuclear Waste Storage Investigations Project 
Quality Assurance Plan 

"o WMPO/88-1, Management and Overview Quality Assurance Program Plan & 
Quality Management Procedures 

"o DOE/NVO-222, Nevada Nuclear Waste Storage Investigations Management 
Plan for the Exploratory Shaft at Yucca Mountain 

"o DOE/NVO/00410-77, Reynolds Electrical and Engineering Company Safety 
and Health Program Plan, Nevada Nuclear Waste Storage Investigations 
Exploratory Shaft at Yucca Mountain 

"o DOE/NVO/5480.1A-9, Environmental Protection, Safety, and Health 
Protection Program for DOE Operations, May 4, 1983 

"o DOE/NVO/5480.4-17, Environmental Protection, Safety, and Health 
Protection Standards, July 2, 1986 

"o DOE/NVO/5481.1B-21, Safety Analysis and Review System, January 25, 

1988 

U.S. NUCLEAR REGULATORY COMMISSION (NRC) REGULATORY GUIDES 

o 1.23, Onsite Meteorological Programs 

o 1.92, Combining Modal Responses and Spatial Components in Seismic 
Response Analysis 

STATE OF NEVADA 

o Nevada Revised Statutes (NRS) Title 40, Public Health and Safety 

- Chapter 444, Sanitation 

- Chapter 445, Water Controls , Air Pollution 

o NRS Title 46, Chapter 512, State of Nevada Health and Safety 
Standards for Open Pit and Underground Metal and Nonmetal Mines and 
Sand, Gravel, and Crushed Stone Operations 

o Nevada Administrative Code 

- Chapter 445, Water Pollution Control, Air Pollution 

o Department of Transportation (DH) 

- Standard Specifications for Road and Bridge Construction 

- Standard Plans for Road and Bridge Construction
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CODES, STANDARDS, AND REGULATIONS (Continued) 
- Road Design Division, Design Manual, Parts 1 and 2 

Industrial and Professional Society Publications 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (ASSHTO) 

o A Policy on Geometric Design of Highways and Streets 

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) 

o Threshold Limit Values and Biological Exposure Indices 

AMERICAN CONCRETE INSTITUTE (ACI) 

o ACI 301, Specifications for Structural Concrete for Buildings 

O ACI 304, Recommended Practice for Measuring, Mixing, Transporting 
and Placing Concrete 

o ACI 305, Recommended practice for Hot Weather Concreting 

o ACI 308, Standard Practice for Curing Concrete 

o ACI 316, Recommended Practice for Construction of Concrete Pavements 
and Concrete Bases 

o ACI 318, Building Code Requirements for Reinforced Concrete 

o ACI 318.1, Building Code Requirements for Structural Plain Concrete 

PRESTRESSED CONCRETE INSTITUTE 

o Standards 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) 

o Manual of Steel Construction 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

o A58.1, Minimum Design Loads for Buildings and Other Structures 

o B31.3, Chemical Plant and and Petroleum Refinery Piping 

o C2 , National Electrical Safety Code 

o NQA-l, Quality Assurance program Requirements for Nuclear Facilities 

o ANS-2.3, Standard for Estimating Tornado and Extreme Wind 
Characteristics at Nuclear Power Sites 

o ANS-2.5, Standard for Determining-Meteorological Information at 
Nuclear Power Sites 

o ANS-2.8, Standard for determining Design Basis Flooding at Power 
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CODES, STANDARDS, AND REGULATIONS (Continued) 
Reactor Sites 

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR CONDITIONING ENGINEERS 
(ASHRAE) 

o 1985 Handbooks, Fundamentals 

o 1988 Handbook, Equipment 

o 1987 handbook, HVAC Systems and Applications 

o 1986 Handbook, Refrigeration 

o 62, Ventilation for Acceptable Indoor Air Quality 

o 90, Energy Conservation in New Building Design 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) 

o Boiler and Pressure Vessel Code: Section VIII, Division I, Unfired 
Pressure Vessel Code 

AMERICAN WELDING SOCIETY 

o AWS D1.1 Structural Welding Code - Steel 

DIESEL ENGINE MANUFACTURER ASSOCIATION (DEMA) 

o Standard Practices for Stationary Diesel and Gas Engines 

INSTRUMENTATION SOCIETY OF AMERICA (ISA) 

o Standards and Specifications 

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

o 141, Recommended Practice for Electrical Power Distribution for 
Industrial Plants 

o 142, Recommended Practice for Grounding of Industrial and Commercial 
Power Systems 

o 387, Standard Criteria for Diesel-Generator Units Applied as Standby 
Power Supplies for Nuclear Generating Stations 

o 485, Recommended Practice for Sizing Large Lead Storage Batteries for 

Generating Stations and Substations 

o 583, Standard Modular Instrumentation and Digital Interface System 

o 595, Standard Serial Highway Interface System 

o 650, Qualification of Class 1E Battery Chargers and Inverters for 
Nuclear Power Generating Stations 

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS 

APPENDIX E - 5



REVISION 0 

CODES, STANDARDS, AND REGULATIONS (Continued) 

o Uniform Building Code (UBC) 

o Uniform Mechanical Code (UMC) 

o Uniform Plumbing Code (UPC) 

NATIONAL ASSOCIATION OF PLUMBING-HEATING-COOLING CONTRACTORS 

o National Standard Plumbing Code 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

o National Fire Codes 

o 22, Water Tanks for Private Fire Protection 

o 20, Centrifugal Fire Pumps
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The following Appendix G.1, Cross Reference of the Individual 
Requirements in the ESF SDRD to Source Documents, reflects 
the Benchmark 1 issue of the draft SDRD. This cross 
reference will be updated following completion of the 
QWP-02-08 technical review of the ESF SDRD.



CROSS REFERENCE - SDRD TO APPENDIX E

SDRD REFERENCE GR APPENDIX E REFERENCE 
Appendix E, Section 6.0

1.2. 6. OFRI 
1.2. 6. OFR2 
1.2. 6. OFR3 
1.2. 6. OFR4 
1.2. 6.OFR5 
1.2. 6. OFR6 
1.2.6.OPCla 
1.2.6.OPCIb 
1.2.6.OPClc 
1.2.6.OPCle 
1.2.6.OPC2a 
1.2.6.OPC3a 
1.2.6.OPC3b 
1.2.6.OPC3c 
1.2.6.OPC3d 
1.2.6.OPC3e 
1.2.6.OPC4a 
1.2.6. OPC4c 
1.2.6. OPC5a 
1.2.6. OPC5b 
1.2.6. OPC6a 
1.2.6. OPC6c 
1.2.6. OPC6d 
1.2.6.OPC6e 
1.2.6.OPC6f 
1.2.6.OPC6g 
1.2.6.OPC6h 
1.2.6.OPC6i 
1.2.6.OPC6j 
1.2. 6.OPC6k 
1.2. 6. OCA 
1.2. 6.OCB 
1.2. 6. 0CC 
1.2. 6. OCD 
1.2. 6. OCE 
1.2. 6. OCG 
1.2. 6. OCH 
1.2. 6.OCI 
1.2. 6. OCJ 
1. 2. 6. OCL 
1.2. 6. 0CM 
1.2. 6. OCN 
1. 2. 6. OCO 
1.2. 6. OCP 
1.2. 6. OCQ 
1.2. 6. OCR 
1.2. 6. OCS 
1.2. 6. OCT 
1.2. 6. OCU 
1.2. 6. OCV 
1 .2. 6. 0.W 
1.2. 6. OCX

[E6. OFRI] 
[E6. OFR2] 
[E6. OFR3] 
[E6. 0FR4] 
[E6. OFR5] 
[E6. OFR6] 
[E6.OPCla] 
[E6. OPClb] 
[E6.OPClc] 
[E6. OPCld] 
[E6. OPC2] 
[E6.OPC3a] 
[E6.OPC3b] 
[E6.OPC3c] 
[E6.OPC3d] 
[E6.OPC3e] 
[E6.OPC4a] 
[E6.OPC4b] 
[E6.OPC5a] 
[E6.OPC5b] 
[E6.OPC6a] 
[E6.OPC6b] 
[E6.OPC6c] 
(E6.OPC6d] 
[E6.OPC6e] 
[E6.OPC6f] 
[E6.OPC6g] 
[E6.OPC6h] 
[E6. OPC6i] 
[E6.OPC6j] 
[E6.OCA] 
[E6.OCB] 
[E6.OCC] 
[E6.OCD] 
[E6. OCE] 
[E6.OCF] 
[E6.OCG] 
[E6. OCH] 
[E6.OCI] 
[E6. OCJ] 
[E6.OCK] 
[E6.OCL] 
[E6.OCM] 
[E6.OCN] 
[E6.OCO] 
[E6.OCP] 
[E6.OCQ] 
[E6. OCR] 
[E6.OCS] 
[E6.OCT] 
[E6.OCU] 
[E6.OCV]
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SDRD REFERENCE 
1.2.6.OCY 
1.2.6.OCZ 
1.2.6.1FR1 
1.2.6.1FR2 
1.2.6.1FR3 
1.2.6.1FR4 
1.2.6.1FR5 
1.2.6.1PC1 
l.2.6.1PC2a 
l.2.6.lPC2b 
l.2.6.lPC3a 
1.2.6.lPC3b 
l.2.6.lPC3c 
1.2.6.1PC3d 
1.2.6.lPC4a 
1.2.6.lPC4b 
l.2.6.1PC4c 
1.2.6.lPC5a 
1.2.6.1.lPClb 
1.2.6.1.lPClc 
1.2.6.1.2PClc 
1.2.6.1.2PCld 
1.2.6.1.2PCle 
1.2.6.1.3PCla 
1.2.6.2PCla 
1.2.6.2PCIb 
1.2.6.2PClc 
1.2.6.2PCld 
1.2.6..2.IPClb 
1.2.6.2.lPCld 
1.2.6.2.1PCle 
1.2.6.2.1CE 
1.2.6.2.ICH, 
1.2.6.2.2CA 
1.2.6.2.3CA 
1.2.6.2.3PCld 
1.2.6.2.3PCle 
1.2.6.2.5PCla 
1.2.6.3FR1 
1.2.6.3FR2 
1.2.6.3FR3 
1.2.6.3FR4 
1.2.6.3FR5 
1.2.6.3FR6 
1.2.6.3PCla 
1.2.6.3PClb 
1.2.6.3PClc 
1.2.6.3PCld 
1.2.6.3PCle 
1.2.6.3PCIf 
1.2.6.3PC2a 
1.2.6.3PC2b 
1.2.6.3PC3 
1.2.6.3PC4a

GR APPENDIX E REFERENCE 
(E6.0CW1 
[E6.0CX1 
(E6.2FR1] 
(E6.2FR21 
[E6.2FR3] 
[E6.2FR4] 
[E6.2FR51 
[E6.2PC11 
[E6.2PC2a] 
[E6.2PC2b] 
(E6.2PC3a] 
[E6.2PC3b) 
[E6.2PC3c] 
(E6..2PC3d] 
[E6.2PC4d] 
(E6.2PC4e] 
[E6.2PC4n] 
[E6.2PC5] 
(E6.2PC4c] 
[E6.2PC4o] 
(E6.2PC4k] 
[E6.2PC41] 
[E6.3PClh] 
[E6.2PC4a] 
[E6.2PC4b] 
(E6.2PC4f] 
[E6.2PC4i] 
[E6.2PC4j] 
(E6.3PCIl] 
[E6.3PClm] 
(E6.2PC4m] 
(E6.2CB] 
[E6.3CCI 
[E6.2CA] 
[E6.2CC] 
[E6.2PC4g] 
[E6.2PC4h] 
[E6.3PClo] 
[E6.3FRI] 
[E6.3FR2] 
[E6.3FR3] 
[E6.3FR4] 
[E6.3FR5] 
[MHIR-661 
[E6.3PCla] 
(E6.3PClbl 
[E6.3PClc] 
[E6.3PCldl 
[E6.3PCli] 
[E6.3PClj] 
[E6.3PC2a] 
[E6.3PC2b] 
[E6.3PC3] 
[E6.3PC4]
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SDRD REFERENCE 
1.2.6.3PC5 

.1.2.6.3PC6 
1.2.6.3CA 
1.2.6.3CB 
1.2.6.3.lPCla 
1.2.6.3.6PCld 
1.2.6.3.7PClb 
1.2.6.4FR1 
1.2.6.4FR2 
1.2.6.4FR3 
1.2.6.4FR4 
1.2.6.4FR5 
1.2.6.4PCla 
1.2.6.4PClb 
1.2.6.4PClf 
1.2.6.4PClg 
1.2.6.4PClh 
1.2.6.4PClk 
1.2.6.4PC11 
1.2.6.4PClm 
1.2.6.4PCln 
1.2.6.4PCIo 
1.2.6.4PC2a 
1.2.6.4PC3a 
1.2.6.4PC4a 
1.2.6.4PC4e 
1.2.6.4PC5a 
1.2.6.4PC5c 
1.2.6.4CA 
1.2.6.4CB 
1.2.6.4CC 
1.2.6.4CD 
1.2.6.4CG 
1.2.6.4.lPClf 
1.2.6.4.5PClk 
1.2.6.5FRI 
1.2.6.5FR2 
1.2.6.5FR3 
1.2.6.5FR4 
1.2.6.5FR5 
1.2.6.5PCla 
1.2.6.5PClb 
1.2.6.5PClc 
1.2.6.5PC2 
1.2.6.5PC3a 
1.2.6.5PC3b 
1.2.6.5PC3c 
1.2.6.5PC3d 
1.2.6.5PC3f 
1.2.6.5PC3g 
1.2.6.5PC3g 
1.2.6.5PC3h 
1.2.6.5PC4a 
1.2.6.5PC4b

GR APPENDIX E REFERENCE 
[E6.3PC5] 
[E6.3PC61 
[E6.3CA] 
[E6.3CB] 
(E6.3PClkl 
[E6.3PClfl 
[E6.3PCle] 
(E6.4FR1] 
(E6.4FR21 
[E6.4FR31 
(E6.4FR4] 
[E6.4FR5] 
[E6.4PCla) 
[E6.4PClb] 
[E6.4PCld] 
[E6.4PCle] 
[E6.4PClgl 
[E6.4PCli] 
[E6.4PClj] 
[E6.4PClk] 
[E6.4PC11] 
[E6.4PClc] 
[E6.4PC21 
[E6.4PC31 

[E6.4PClf] 
[E6.4PClh] 
[E6.4PC51 
[E6.4CA] 
[E6.4CB] 
[E6.4CC] 
[E6.4CD] 
[E6.4CE] 
[E6.3PClnl 
[E6.4PClml 
[E6.5FR1] 
[E6.5FR2] 
[E6.5FR31 
[E6.5FR4] 
[E6.5FR5] 
[E6.5PCla] 
[E6.5pcli] 
[E6.5PClj] 
[E6.5PC2] 
[E6.5PClbl 
[E6.5PClcl 
[E6.5PCldl 
[E6.5PClfl 
[E6.5PClh] 
[E6.5PClg] 
[E6.5PClk] 
[E6.5PC31 
[E6.5PCIel 
[E6.5PC4]
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SDRD REFERENCE 
1. 2. 6. 5CA 
1.2.6.5CB 
1. 2. 6. 5CC 
1. 2. 6.5CD 
1. 2. 6.5CE 
1. 2. 6. 6FR1 
1. 2. 6. 6FR2 
1.2.6.6PCla 
1.2.6.6PCIb 
1.2.6.6PClc 
1.2.6.6PCId 
1.2.6.6PCle 
1.2.6.6PClf 
1.2.6.6PClh 
1.2.6.6PCli 
1.2.6.6PClj 
1.2.6.6PClk 
1.2.6.6PC11 
1.2.6.6PClm 
1.2.6.6PCln 
1.2.6.6PCIo 
1.2.6.6PClp 
1.2.6.6PClq,1.2.6.6PC3 
1.2.6.6PC2 
1.2.6.6CA 
1.2.6.6CB 
1.2.6.6CC 
1.2.6.6CD 
1.2 .6.6CE 
1.2.6.6CF 
1.2.6.6CG 
1.2.6.6CH 
1.2.6.6CI
1.2.6.7FR1 
1.2.6.7FR2 
1.2.6.7FR3 
1.2.6.7PCla 
1.2.6.7PClb 
1.2.6.7PClc 
1.2.6.7PC2 
1.2.6.7PC3a 
1.2.6.7PC3b 
1.2.6.7CA 
1.2.6.7CB 
1.2.6.7.4FR1 
1.2.6.7.4FR2,1.2.6.7.9FR2 
1.2.6,7.4PCla 
1.2.6.7.4PClb 
1.2.6.7.4PClc 
1.2.6.7.4PCld 
1.2.6.7.4PC2 
1.2.6.7.4CA 
1.2.6.7.5FR1,1.2.6.7.6FR1 
1.2.6.7.6PCla

GR APPENDIX E REFERENCE 
[E6.5CA] 
[E6.5CB] 
(E6.5CCj 
[E6.5CD] 
[E6.5CE] 

JE6.6FR11 
(E6.6FR21 
[E6.6PCla] 
(E6.6PClbl 
[E6.6PClc] 
[E6.6PCldl 
(E6.6PCle] 
(E6.6PClf] 
[E6.6PClh] 
[E6.6PClil 
[E6.6PClj] 
[E6.6PClk] 
(E6.6PC1l] 
(E6.6PClm] 
[E6.6PClnl 
[E6.6PClo] 
(E6.6PClp] 
[E6.6PClg] 
(E6.6PC21 
[E6.6CA] 
[E6.6CB] 
[E6.6CCI 
[E6.6CD] 
[E6.6CE] 
(E6.6CF] 
[E6.6CG] 
[E6.6CH] 
[E6.6CII 
[E6.7FR1] 
[E6.7FR5] 
[E6.7FR6] 
(E6.7PCla] 
(E6.7PClb] 
[E6.7PClc] 
[E6.7PC5] 
(E6.7PC6a] 
[E6.7PC6b] 
[E6.7CA] 
[E6.7CB] 
[E6.7FR3] 
[E6.7FR4] 
[E6.7PC3a] 
[E6.7PC3b] 
[E6.7PC3c] 
[E6.7PC3d] 
[E6.7pC4] 
[E6.7CCI 
[E6.7FR2] 
[E6.7PC2a]

APP. Fla CROSS REF.-4



CROSS REFERENCE - SDRD TO APPENDIX E

SDRD REFERENCE GR APPENDIX E REFERENCE 
1.2.6.7.6PClb [E6.7PC2b] 

1.2.6.7.6PClc [E6.7PC2c] 

1.2.6.8FR1 [E6.9FRI] 

1.2.6.8FR2 [E6.9FR21 
1.2.6.8PCla [E6.9PCla] 
1.2.6.8PClb [E6.9PClb] 
1.2.6.8PClb [E6.3PClg] 
1.2.6.8PClc [E6.9PClc] 
1.2.6.8PCld [E6.9PCldl 
1.2.6.8PCle [E6.9PCle] 
1.2.6.8PClf [E6.9PCif) 

1.2.6.8PClg [E6.9PClg] 
1.2.6.8PClh [E6.9PClh] 

1.2.6.8PCli [E6.9PClil 
1.2.6.8PC2 [E6.8PC2] 
1.2.6.8CA [E6.8CA] 

1.2.6.8CB [E6.8CB] 

1.2.6.8CC [E6.8CCI 

1.2.6.8CD [E6.8CD] 

1.2.6.8CE [E6.8CE] 

1.2.6.9FR1,1.2.6.9.IFR1,1.2.6.9FR1 [E6.10FR1] 

1.2.6.9PCla [E6.10PCla] 

1.2.6.9PClb [E6.10PClbl 
1.2.6.9PClc [E6.10PClc] 
1.2.6.9CA [E6.10CA]

APP. Fla CROSS REF.-5



SDRD REFERENCE 

1.2.6.OPCIg 

1.2.6.OPCli.  

1.2.6.OPClk.  

1.2.6.0CK.  

1.2.6.OCAA.  

1.2.6.OCDD.  

1.2.6.OCGG.  

1.2. 6.OCJJ.  

1.2. 6.OCMM.  

1.2. 6.OCNN.  

1.2.6.0CSS.  

1.2. 6.OCBA.  

1.2.6.OCBC.  

1.2.6.0CBD.  

1.2. 6.1CA.  

1.2.6.1CD.  

1.2.6.1CI.  

1.2.6.1CK.  

1.2.6.1CL.  

1.2.6.1CM.  

1.2.6.1CN.  

1.2.6.ico.  

1.2.6.1CP.  

1.2.6.1CQ.  

1.2.6.1CR.  

1.2.6.1CS.  

1.2.6.1CT.  

1.2.6.1.4PC1.

CROSS REFERENCE - SDRD to 10 CFR 60 

10 CFR 60 REFERENCE

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR

60.131(a) (1)] 

60.131(b)(2)] 

60.131(b)(20] 

60.131(b) (4)] 

60.131(b) (3)] 

960.5-2-5(d) (' 

960.5-2-6(d)] 

60.131(b) (9)] 

60. 131(b) (9)] 

60.131(b)(5)] 

60.112, .113, 

60.15(d) (2)] 

.15(d) (4)] 

60.74 and 60.' 

60.15(d) (1)] 

60.21(c) (11)] 

60.137] 

60.130] 

60.133(d)] 

60.133(d)] 

60.133(d)] 

60.133(d)] 

60.133(d)] 

60.133(d)] 

60.133(d)] 

60.133(d)] 

60.133(f)] 

60.133(a) (2)]

.133, and .134]

APP. Flb CROSS REF.-I



SDRD REFERENCE 

1.2. 6.2CB.  

1.2.6.2CC.  

1.2.6.2CD.  

1.2.6.2CE.  

1.2.6.3.2PClb.  

1.2.6.3.3PClc.  

1.2.6.3.9PCIc.  

1.2.6.4CO 

1.2.6.4CP 

1.2.6.4CR 

1.2.6.4CS 

1.2.6.4CT 

1.2.6.4CU 

1.2.6.4CV 

1.2.6.4CW 

1.2.6.4CX 

1.2.6.4CY 

1.2.6.4CZ 

1.2.6.4CAA 

1.2.6.4CBB 

1.2.6.4CCC 

1.2.6.4CDD 

1.2.6.4CEE 

1.2.6.4CFF 

1.2.6.4CGG 

1.2.6.4CII 

1.2.6.4CJJ 

1.2.6.4CKK

CROSS REFERENCE - SDRD to 

10 CFR 60 REFERENCE

10 CFR 60

[NEV,10 CFR 60.15(d) (1)] 

[NEV,10 CFR 60.133(a) (2)] 

[NEV,10 CFR 60.133 (a) (2)] 

[NEV,10 CFR 60.133(d)] 

NEV, 10 CFR 60.141(c)] 

[NEV,10 CFR 60.141(c)] 

[NEV,10 CFR 60.141(c)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.141(c)] 

[NEV,10 CFR 60.15(d)(3)] 

[NEV,10 CFR 60.15(d)(3)] 

[NEV, 10 CFR 60.12 (c) (1) (ii) (D)] 

[NEV,10 CFR 60.21(c) (1) (ii) (d)] 

[NEV,10 CFR 60.21(c) (1) (ii) (D)] 

[NEV,10 CFR 60.21(c) (1) (ii) (D)] 

[NEV,10 CFR 60.21(c) (1) (ii) (D)] 

[NEV,10 CFR 60.21(c) (11)] 

[NEV,10 CFR 60.21(c) (11)] 

[NEV,10 CFR 60.21(c) (11)] 

[NEV,10 CFR 60.112] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

[NEV,10 CFR 60.130] 

APP. Flb CROSS REF.-2



SDRD REFERENCE

1.2. 6. 4CLL 

1. 2. 6. 4CMM 

1.2. 6. 4CNN 

1.2. 6. 4COO 

1.2. 6. 4CPP 

1.2. 6. 4CQQ 

1.2. 6. 4CRR 

1.2. 6. 4CSS 

1.2. 6. 4CTT 

1.2. 6. 4CUU 

1.2. 6. 4CVV 

1. 2. 6. 4CWW 

1.2. 6. 4CXX 

1.2. 6.4CYY 

1.2. 6.4CZZ 

1.2. 6. 4CAB 

1.2. 6. 4CAC 

1.2. 6. 4CAD 

1. 2. 6. 4CAE 

1.2. 6. 4CAF 

1.2.6.4CAG 

1. 2. 6. 4CAH 

1. 2. 6. 4CAI 

1. 2. 6. 4CAJ 

1. 2. 6. 4CAK 

1. 2. 6. 4CAL 

1. 2. 6. 4CAM 

1.2. 6. 4CAN

[NEV, 10 CFR 60.133 (a) (1)] 

[NEV,10 CFR 60.133 (a) (2)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(e) (2)] 

[NEV,10 CFR 60.133(e) (2)] 

[NEV,10 CFR 60.133(f)] 

[NEV,10 CFR 60.133(f)] 

[NEV,10 CFR 60.133(f)] 

[NEV,10 CFR 60.133(f)] 

[NEV,10 CFR 60.133(h)] 

[NEV,10 CFR 60.133(i)] 

[NEV,10 CFR 60.74] 

[NEV,10 CFR 60.133(a) (2)] 

[NEV,10 CFR 60.133(b)] 

[NEV,10 CFR 60.133(b)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(d)] 

[NEV,10 CFR 60.133(e) (2)] 

APP. Flb CROSS REF.-3

CROSS REFERENCE - SDRD to 20 CFR 60 

20 CFR 60 REFERENCE



SDRD REFERENCE

1.2. 6. 4CAO 

1.2. 6. 4CAP 

1.2.6.4CAQ 

1.2. 6. 4CAR 

1.2. 6. 4CAS 

1.2. 6. 4CAT 

1.2. 6. 4CAU 

1.2. 6. 4CAV 

1.2. 6. 4CAW

CRU6S REFERENCE - SDRD to 10 CFR 60 

10 CFR 60 REFERENCE

[NEV; 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10 

[NEV, 10

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR 

CFR

60.133(e) (2)] 

60.133(d)] 

60.137] 

60.137] 

60.137] 

60.15(b)] 

60.15(b)] 

60.15 (d) (2)] 

60.133(b)]
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SDRD APPENDIX F 

CROSS REFERENCES NUMBER 2 

SOURCE DOCUMENTS TO ESF SDRD



The following Appendix G.2, Cross Reference of the Source 
Documents to the Individual Requirements in the SDRD, 
reflects the Benchmark 1 issue of the draft SDRD. This 
cross reference will be updated following completion of the 
QWP-02-08 technical review of the SDRD.



CROSS REFERENCE - APPENDIX E TO SDRD

GR APPENDIX E REFERENCE 
Appendix E, Section 6.0

[E6. OFR1I] 
[ E6. OFR21 
[ E6. OFR3] 
[E6. OFR4] 
[E6. OFR5] 
[E6. OFR6] 
[E6. OPCla] 
[E6. OPClb] 
[E6. OPClc] 
[E6. OPCld] 
[E6 . OPC2] 
[E6. OPC3a] 
[E6. OPC3b] 
[E6.OPC3cI 
[E6. OPC3d] 
[E6.OPC3e] 
[ES. OPC4a] 
[ES. OPC4b] 
[E6. OPC5a] 
[E6.OPC5b] 
[E6. OPC~a] 
[E6. OPC6b] 
[E6.OPC~c1 
[E6.OPC6d] 
[ES. OPC6e] 
[E6. OPC6f] 
[E6 .OPC6g] 
[E6 .OPC6hI 
[E6. OPC6iI 
[E6. OPC6j] 
[ E6. OCA] 
[E6. OCB] 
[E6. OCCI 
[E6. OCD] 
[E6. OCEI 
[E6. OCF] 
[E6. QOG] 
[ E6. OCH] 
[ES. OCI] 
[E6.OCJ] 
[E6. OCK] 
[E6. OCL) 
[E6.OCM] 
[E6. OCNI 
[E6. OCO] 
[E6. OCP] 
[ES6. OCQI 
[ES. OCR] 
[ES. OCS] 
[ES. OCT] 
[E6. 0 CU] 
[E6. OCV]

ESF SDRD, REFERENCE

1. 2. 6. OFRi 
1. 2. 6. OFR2 
1. 2. 6. OFR3 
1. 2. 6. OFR4 
1. 2. 6. OFR5 
1. 2. 6. OFR6 
1.2.5. OPCla 
1.2.5. OPClb 
1.2.5. OPClc 
1.2.5. OPCle 
1.2.5. OPC2a 
1.2. 6. OPC3a 
1.2. 6. OPC3b 
1.2. 6. OPC3c 
1.2. 6. OPC3d 
1.2. 6. OPC3e 
1.2. 6. OPC4a 
1.2. 6. OPC4c 
1.2.5. OPC5a 
1.2. 6. OPC5b 
1.2. 6. OPC~a 
1.2.5. OPC6c 
1.2.5. OPC6d 
1.2.5. OPC6e 
1.2.5. OPC6f 
1.2. 6. OPC~g 
1.2. 6. OPC~h 
ý1.2.6.OPCM 
1.2.5. OPC6 j 
1.2. 6. OPC6k 
1.2. 6. OCA 
1.2. 6. 0GB 
1.2. 6. 0CC 
1.2.5. OCD 
1.2. 6. OCE 
1.2.5. OCG 
1.2. 6. OCH 
1.2.6.OCI 
1.2. 6. OCJ 
1.2.6. CCL 
1.2. 6. 0CM 
1.2. 6. OCN 
1.2.5. OCO 
1.2.5. OCP 
1.2.5. OCQ
1. 2.5. OCR 
1.2.6.OCS 
1 .2.S. OCT 
1.2.5. OCU 
1.2. 6. OCV 
1.2. 6. OCW 
1.2. 6. OCX

APP. F2 CROSS REF.-1



CROSS REFERENCE - APPENDIX E TO SDRD

GR APPENDIX E REFERENCE 
[E6.OCW] 
[E6.OCX]

ESF SDRD REFERENCE 
1.2.6.OCY 
1.2.6.OCZ

APP. F2 CROSS REF.-2



CROSS REFERENCE - APPENDIX E TO SDRD

GR APPENDIX E REFERENCE ESF SDRD REFERENCE 

SDRD Reference 

1.2.6.1FR1 
1.2.6.IFR2 
1.2.6.1FR3 
1.2.6.1FR4 
1.2.6.1FR5 
1.2.6.lPC1 
1.2.6.lPC2a 
1.2.6.lPC2b 
1.2.6.lPC3a 
1.2.6.lPC3b 
1.2.6.lPC3c 
1.2.6.lPC3d 
1.2.6.1.3PCIa 
1.2.6.2PCla 
1.2.6.1.lPClb 
1.2.6.lPC4a 
1.2.6.lPC4b 
1.2.6.2PClb 
1.2.6.2.3PCld 
1.2.6.2.3PCle 
1.2.6.2PClc 
1.2.6.2PCld 
1.2.6.1.2PClc 
1.2.6.1.2PCld 
1.2.6.2.lPCle 
1.2.6.lPC4c 
1.2.6.1.IPCIc 
1.2.6.lPC5a 
1.2.6.2.2CA 
1.2.6.2.1CE 
1.2.6.2.3CA

Appendix E, Section 6.2 

[E6.2FR1] 
[E6.2FR21 
[E6.2FR31 
[E6.2FR4] 
[E6.2FR5] 
[E6.2PCll 
[E6.2PC2a] 
[E6.2PC2b] 
[E6.2PC3a] 
[E6.2PC3b] 
[E6.2PC3c] 
[E6.2PC3d] 
[E6.2PC4a] 
[E6.2PC4b] 
(E6.2PC4c] 
[E6.2PC4d] 
[E6.2PC4e] 
[E6.2PC4f] 
[E6.2PC4g] 
[E6.2P-C4h] 
(E6.2PC4i] 
[E6.2PC4j] 
[E6.2PC4k] 
(E6.2PC411 
[E6.2PC4m] 
[E6.2PC4n] 
[E6.2PC4o] 
[E6.2PC5] 
(E6.2CA] 
[E6.2CB] 
[E6.2CC]

APP. F2 CROSS REF.-3



GR APPENDIX E REFERENCE 

Appendix E, Section 6.3 

[E6.3FR1] 
[E6.3FR2] 
[E6.3FR3] 
[E6.3FR4] 
[E6.3FR5] 
[E6.3FR6] 
[E6.3PCIal 
[E6.3PClb] 
[E6.3PClcl 
[E6.3PCldl 
[E6.3PCle] 
[E6.3PClf] 
[E6.3PClg] 
[E6.3PClh] 
[E6.3PClil 
[E6.3PClj] 
[E6.3PClk] 
[E6.3PC11] 
[E6.3PClm] 
[E6.3PCln] 
[E6.3PClo] 
[E6.3PC2a] 
[E6.3PC2b] 
[E6.3PC3] 
[E6.3PC4] 
[E6.3PC5] 
[E6.3PC6] 
[E6.3CA] 
[E6.3CB] 
[E6.3CCI

CROSS REFERENCE - APPENDIX E TO SDRD

ESF SDRD REFERENCE 

SDRD Reference 

1.2.6.3FRI 
1.2.6.3FR2 
1.2.6.3FR3 
1.2.6.3FR4 
1.2.6.3FR5 
1.2.6.3FR6 
1.2.6.3PCla 
1.2.6.3PClb 
1.2.6.3PClc 
1.2.6.3PCld 
1.2.6.3.7PClb 
1.2.6.3.6PCld 
1.2.6.8PCIb 
1.2.6.1.2PCle 
1.2.6.3PCle 
1.2.6.3PClf 
1.2.6.3.lPCla 
1.2.6.2.lPClb 
1.2.6.2.lPCld 
1.2.6.4.lPClf 
1.2.6.2.5PCla 
1.2.6.3PC2a 
1.2.6.3PC2b 
1.2.6.3PC3 
1.2.6.3PC4a 
1.2.6.3PC5 
1ý.2.6.3PC6 
1.2.6.3CA 
1.2.6.3CB 
1.2.6.2.1CH
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CROSS REFERENCE - APPENDIX E TO SDRD,

GR APPENDIX E REFERENCE 

Appendix E, Section 6.4

[E6. 4FR1] 
[E6.4FR21 
[E6. 4FR31 
[E6. 4FR41 
[E6. 4FR5] 
[E6.4PCla] 
[E6. 4PClb] 
[E6. 4PClcI 
[E6 .4PCld] 
[EE. 4PCle] 
[ E6 . 4PClf ] 
[E6. 4PClg] 
[E6. 4PClh] 
[E6.4PCli] 
[E6. 4PCljI 
[E6.4PClkI 
[E6. 4PC1J.] 
[E6. 4PClmI 
[E6. 4PC2] 
[E6 .4PC3] 
[E6. 4PC4] 
[E6. 4PC5] 
[E6.4CA] 
[E6 .4GB] 
[E6.4CC] 
[E6.4CD] 
[E6.4CE]

ESF SDRD REFERENCE

1. 2. 6. 4FR1 
1. 2. 6. 4FR2 
1. 2. 6. 4FR3 
1. 2. 6. 4FR4 
1. 2. 6. 4FR5 
1.2. 6. 4PCla 
1.2. 6. 4PClb 
1.2. 6. 4PClo 
1.2.6.4PC~f 
1.2. 6. 4PClg 
1.2. 6. 4PC4e 
1.2. 6. 4PClh 
1.2. 6. 4PC5a 
1.2. 6. 4PClk 
1.2. 6. 4PC11 
1.2. 6. 4PClm 
1.2. 6. 4PCln 
1.2.6.4.5PClk 
1.2. 6. 4PC2a 
1.2. 6. 4PC3a 
1.2. 6. 4PC4a 
1.2. 6. 4PC5c 
1.2. 6. 4CA 
1.2. 6. 4CB 
1.2. 6. 4CC 
1.2. 6. 4CD 
1.2. 6. 4CG

APP. F2 CROSS REF.-5



CROSS REFERENCE - APPENDIX E TO SDRD

GR APPENDIX E REFERENCE 
Appendix E, Section 6.5

[E6.5FR1] 
[E-6. 5FR21 
[E6. 5FR3] 
[E6 .5FR4] 
[E6.5FR5] 
[E6.5PClal 
[E6. 5PClb] 
[E6. 5PClc] 
[E6 .5PCld] 
[E6. 5PCle] 
[E6. 5PClf]I 
[E6.5PClg] 
[E6 .5PClh] 
[E6. 5PCli] 
[E6.5PClj] 
[E6.5PClk] 
[E6.5PC2] 
[E6.5PC3] 
[E6. 5PC4] 
[E6.5CA] 
[E6 .5CB] 
[E6.5CC] 
[E6.5CD] 
[E6.5CE]

ESF SDRD REFERENCE

1. 2. 6. 5FR1 
1. 2. 6. 5FR2 
1*.2. 6. 5FR3 
1. 2. 6. 5FR4 
1. 2. 6. 5 FR5 
1.2. 6. 5PCla 
1.2.6.5PC3a 
1.2.6.5PC3b 
1.2.6.5PC3c 
1.2. 6. 5PC4a 
1.2. 6. 5PC3d 
1.2. 6. 5PC3g 
1.2. 6. 5PC3f 
1.2. 6. 5PClb 
1.2. 6. 5PC~c 
1.2. 6. 5PC3g 
1. 2. 6. 5PC2 
1.2. 6. 5PC3h 
1.2. 6. 5PC4b 
1. 2. 6. 5CA 
1. 2. 6. 5CB 
1. 2. 6. 5CC 
1. 2. 6. 5CD 
1. 2. 6. 5CE

APP. F2 CROSS REF.-6



CROSS REFERENCE - APPENDIX E TO SDRD

GR APPENDIX E REFERENCE

Appendix E, Section 6.6

[E6. 6FR1] 
[ E6. 6FR2] 
[E6. 6PCla] 
[E6. 6PClb] 
[E6. 6PC~cI 
[E6. 6PCld] 
[E6. 6PCle] 
[E6. 6PClf I 
(E6. 6PClg] 
[E6. 6PClh] 
(E 6. 6PCliI] 
(E6. 6PClj I 
(E6. 6PClk] 
(E6. 6PC11] 
I E6. 6PClm] 
[E6. 6PCln] 
(E6. 6PClo] 
[E6. 6PClp] 
SE 6. 6PC2] 
[E6.6CA] 
[E6. 6CB] 
[E6. 6CC] 
[E6. 6CD] 
(E6. 6CE] 
[E6. 6CF1 
[E6. 6CG] 
[E6. 6CH] 
[E6. 6C1)

ESF SDRD REFERENCE 

1.2. 6. 6FR1 
1.2. 6. 6FR2 
1.2. 6. 6PCla 
1.2. 6. 6PClb 
1.2. 6. 6PClc 
1.2. 6. 6PCld 
1.2. 6. 6PCle 
1.2. 6. 6PClf 
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FUNCTIONAL ANALYSIS LOGIC TREE FOR THE 
EXPLORATORY SHAFT FACILITY AT YUCCA MOUNTAIN 

The functional analysis logic tree for the Yucca Mountain 
Exploratory Shaft Facility (ESF) may be viewed as a success 
tree. That is, those functions and their interactions 
necessary for the ESF to accomplish its mission are depicted 
graphically. At any particular level in the tree, a function 
is placed immediately above and connected to one or more 
subfunctions necessary to accomplish this superior function.  
(The logical AND gate is implied.) 

Each function is stated within a rectangle or a diamond.  
Just below the text a number (or a group of numbers) is 
shown. This number identifies the physical system or 
subsystem to which the function is allocated. That is, those 
physical systems or subsystems that will accomplish the 
stated functions are indicated. Thus, the function of the 
ESF (4) is stated as "Provide access to underground locations 
at the ESF site for characterization-4". This is a 
subfunction of the superior function "Characterize Yucca 
Mountain site for MGDS-1,4". A list of identifying numbers 
for ESF subsystems is provided.  

Functions stated within rectangles are always superior to 
other functions. A function stated within a diamond is not 
developed any further. This termination of a tree branch 
occurs either because there is insufficient information 
available relative to subfunctions or because the intended 
"level of detail" has been reached or exceeded. With the ESF 
functional analysis tree, the intended "level of detail" was 
to encompass all the functions stated in the Exploratory 
Shaft Facility Subsystem Design Requirements Document, NVO
309, and also to approximate the level of the Repository Code 
of Accounts.  

Numerous triangles containing one or more letters of the 
alphabet occur throughout the tree. These are "transfer 
symbols". As one proceeds downward from the top of the tree, 
a transfer symbol means that the tree is continued on another 
page at the corresponding set of alphabet letters.  

One other symbol has been used. This is a rectangle with a 
triangle resting on top like a roof. This symbol is called 
an "external event" or sometimes a "house event". (See 
transfer symbol FD again.) The house symbol is used to 
signify a function that is normally expected to occur, but 
that is not necessarily essential for the completion of the 
superior function within which it resides. Thus, under 
transfer symbol FD, the house symbol denotes that the testing 
of the ES-2 shaft walls will occur simultaneously with the 
excavation.
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EXPLORATORY SHAFT FACILITY 

IDENTIFICATION OF SUBSYSTEMS 

4-A ESF SITE 

4-1 MAIN PAD 
4-2 AUXILIARY PADS 
4-3 ACCESS ROADS 
4-4 SITE DRAINAGE 

4-B SURFACE UTILITIES 

4-5 POWER SYSTEMS 
4-6 WATER SYSTEMS 
4-7 SEWAGE SYSTEMS 
4-8 COMMUNICATION SYSTEM 
4-9 MINE WASTEWATER SYSTEM 
4-10 COMPRESSED AIR SYSTEM 

4-C SURFACE FACILITIES 

4-11 VENTILATION SYSTEM 
4-12 TEST SUPPORT FACILITIES 
4-13 TRAILER SPACES 
4-14 PARKING AREAS 
4-15 MATERIALS STORAGE FACILITIES 
4-16 SHOP 
4-17 WAREHOUSE 
4-18 TEMPORARY FACILITIES 
4-19 INTEGRATED DATA SYSTEM (IDS) BUILDING 
4-20 COMMUNICATIONS BUILDING
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EXPLORATORY SHAFT FACILITY 

IDENTIFICATION OF SUBSYSTEMS 
(CONTINUED) 

4-1 FIRST SHAFT 

4-21 COLLAR 
4-22 UNING 
4-23 STATIONS 
4-24 FURNISHINGS 
4-25 HOIST SYSTEM 
4-26 BUMP 

4-i SECOND SHAFT 

4-27 COLLAR 
4-28 UNING 
4-29 STATION 
4-30 FURNISHINGS 
4-31 HOIST SYSTEM 
4-32 BUMP 

4-F UNDERGROUND EXCAVATIONS 

4-33 OPERATIONS SUPPORT AREAS 
4-34 TEST AREAS
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4-0 UNDERGROUND UTILITY SYSTEMS 
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4-49 WATER DISTRIBUTION SYSTEM 
4-40 MINE WASTEWATER COLLECTION SYSTEM 
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4-42 FIRE PROTECTION SYSTEM 
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4-H UNDERGROUND TESTS 

4-46 INTEGRATED DATA ACQUISITION SYSTEM (10D) 
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4-48 GEOMECHANICS TESTS 
4-49 NEAR-FIELD AND THERMALLY PERTURBED TESTS 
4-50 HYDROLOGIC AND TRANSPORT PHENOMENA TESTS 
4-51 PROTOTYPE TESTS 

4-1 ESF DECOMMISIONING STRATEGY 

4-52 SURFACE FACILITIES 
4-53 SHAFTS AND UNDERGROUND FACILITIES
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UTILITIES C 
SERVICES 

4-5 THRU 4-10

A

INTERFACE SURFACE 
COMMON UTILITES 
& SERVICES WITH 
OFFSITE SOURCES 

4-5. 4-6. & 4-8

,/

a



( ( (

p

I I





(

SUPPLY 
UNDERGROUND 
VENTILATION 6 

AIR CONDITIONING 
lIF NEEDEDI 

4-38

SUPPLY VENTILATION 
6 AIR CONDITIONING 

iIF NEEDEDI 
FOR UNDERGROUND 

CONSTRUCTION 

4-38

SUPPLY VENTILATION 
£ AIR CONDITIONING 

OIF NEEDEDI FOR 
TEST OPERATIONS 

4-38

SUPPLY UNDERGROUND 
VENTILATION G AIR 
CONDITIONING OF 

NEEDEDI FOR BACK
FILL A CLOSURE 

OPERATIONS 

4-38

( (

FAESFI/I2-14-UI



(

ESTABLISH ONSITE 
SURFACE COMMON 

UTILITIES & SERVICE!

4-5.4-6.4-7.4-e. 4-10

SESTABLISH "N 
rSURFACE NORMALN 
POWER OISTRIBUTIOH 
FACILITIES B EQUIP
MENT - SUBSTATION 

%TO LOAD CENTER 
SUSS1TATIONS S4-a 5ý

/ SUPPLY UNINTERUPT
SISLE POWER FOR 

"SUPERVISORY COMMUNI
CATIONS G LIGHTING 

SYSTEMS THAT CANNOT 
TOLERATE MOMENTARY 

POWER INTERUPTION 4-5

T• PROVIDE SEWAGE COLLEC
TION. TREATMENTS 

G DISPOSAL FACILITIES 
Q EQUIPMENT Cu NON

SANITARY 
WASTE / 

"% 4-7 / /,.,

ESTABLISHN POTABLE WATERN 
STORAGE. PRESSUR 

IZATION. & DISTRIBUTION 
FOR INDIVIDUAL

/"ESTABLISH N 
INDUSTRIAL 

WATER STORAGE, 
PRESSURIZATION 
& DISTRIBUTION 
FOR INDIVIDUAL 

FACILITIES 4-6 ý

FRWATER STORAGE.  
,FPRESSURIZATION 

& DISTRIBUTION 
FOR INDIVIDUAL/ 

Bill-14-6

FARWI 2

N' r 11*14IL-I



f

FAESFiOAlt-17-89



(

A PLATE 2/2

FAESFIOB/I-17-89
0 INCLUDES DUST CONCENTRATION

rl



(

~~• INSTALL UFC N L 
ITLUASECURITY ENFORCE

PHYSICAL BARRIERS MENT FACILITIES & 

.,,"ETECTION & MONITORINb-•CH TO UAFOR UNAUTHORIZED QUI 
EENTRY 

TAPBIIYFRCm

NISTALL 
ECURITY 
UNICATIONS 
3ILITIES & 

UIPMENT 

4-8

FAESFII/i2-i4-88

( (

INSTALL COMMON 
SECURITY SYSTEM 

4-2.4-8.4-18.TBD



I 
ESTABLISH HEALTH 

& SAFETY SUBSYSTEMS 
FOR ONSITE OPERATIONS 

4-B. 4-C.4-D. 4-E. 4-G.TBD

I 
ESTABLISH CAPABILITY 

FOR FACILITIES & 
EQUIPMENT ACCIDENT 

PREVENTION & 
MITIGATON 

4-B. 4-C. 4-D. 4-E. 4-G. TBD

I

ESTABLISH 
HEALTH & 

FACILITIES &

COMMON 
SAFETY 
EQUIPMENT

4-B8 4-C. 4-0.4-E. 4-G. TBD 

I

PROTECT 
HEALTH & SAFETY 

OF PUBLIC BY MONITORING 
EMISSIONS OFFS 

TBD 

00 ITE # >

I 
ESTABLISH CAPABILITY 

FOR MITIGATION OF 
NATURAL PHENOMENA 
AFFECTING COMMON 

FACILITIES & EQUIPMENT 

TBO

A

I

Ao

I 
ESTABLISH 

PERSONNEL SAFETY 
& TRAINING 

TBD 

A100

# INCLUDES AIR MONITORING AND OTHER FUNCTIONS AS REQUIRED

FAESFI2/i-t7-89

ESTABLISH 
FIRE PROTECTION 

SYSTEM 

4-39. TBD

FA

/



(

ESTABLISH CAPABILITY 
FOR FACILITIES & 

EQUIPMENT ACCIDENT 
PREVENTION & MITIGATION 

4-B. 4-C. 4-D. 4-E. 4-G. TBD 

ESTABLISH ACCIDENT 
ESTABLISH ACCIDENT PREVENTION & MITI
PREVENTION & MITI- MONITORING GATION CAPABILITY 
GATION CAPABILITY GALARM FOR UNDERGROUND 

FOR SURFACE ACTIVITY SYSTEM ACTIVITY 

4-B. 4-C. 4-G. TB 4-B.4-C.T4-0.4-E.4
___ TBD 

AL<

FAESF13/i2-14-88



-

, I

6PROVIDE SURFACE FIRSTT AAID 
FACILITY 

4-13

I 
ESTABLISH EMERGENCY 

CAPABILITY FOR 
RESPONSE AND 

MITIGATION 

4-B.-C.-G.TBO 

IOAAA

FAESFI4/12-14-88

ESTABLISH ACCIDENT 
PREVENTION AND 

MITIGATION CAPABILITY 
FOR SURFACE ACTIVITY 

4-B.-C,-G.TBD

I

C,(

IDAA 
-ZL

L

ESTABLISH 
SURFACE MEDICAL 

EVACUATION 

TBD 

>



(

ESTABLISH EMERGENCY 
CAPABILITY FOR RESPONSE 

A MITIGATION 

4-8.4-C.4-6.7TBD

ESTABLISH AUDIO 
COMMUNICATIONS 

ON-SITE a OFF-SITE 

4-8.4-36.4-20

ESTABLIS 
RA IO 

COMMUNICATIONS 

4-20

FAESFI5 0819180

ESTABLISH 
TELEPHONE 

COMMUNICATIONS 

4-8.4-36 
4-20



( K

ESTABLISH ACCIDENT 
PREVENTION & MITIGATION 

FOR UNDERGROUND ACTIVITY 

4-B.4-0.4-E. 4-G.TBD 

ETBII ESTABLISH 

EMERGENCY A6RESS• . FIRST AID 
CAPABILITY THROUGH STATIONIS) 

TOSHAFTS TW O SH F SESTABLISH B 

4-D.4-E REFUGE CHAMBER ISI ESTABLISH EMERGENCY 

4-23.4-29.4-24 CAPABILTY FOR RESPONSE 
4-30 :& MITIGATION 

4-5.4-8.4-36. 4-37.TBD 

AI10 A A A

FAESFI6/12-14-88



ESTABLISH CAPABILITY 
FOR MITIGATION OF 

NATURAL PHENOMENA 
UNDERGROUND 

TOO

FAESFl71A2-14-@6

( (

ESTABLISH CAPABILITY FOR 
MITIGATION OF NATURAL 

PHENOMENA AFFECTING COMMON 
FACILITIES 9 EQUIPMENT 

TOD

ESTABLISH CAPADIITY 
FOR MITGATION OF 

NATURAL PHENOMENA 
ON THE SURFACE 

TOO



(

00, ELECTRICAL 
INCLUDING COMPUTERS 
NONELECTRICAL FUEL S 

OTHER VOLATILE 
'. STORAGE

ESTABLISH ' 
PROTECTION FOR 

DEDICATED EQUIPMENT.? 
% TBTOO

• ESTABLISH• . J ESTABLISH N ESALS, PROTECTION FOR 
PROTECTION FOR EMERGENCY EGRESS 

REFUGE CHAMBERS EQUIPMENT & AREAS 
TBD TOO

FAESFIaIi-17-09

ESTABLISH FIRE 
PROTECTION FOR 

SURFACE FACILITIES 
9 EQUIPMENT

TOD



0 ESTABLISH N 
SAFE WORK AREAS 
ON SITE G UNDER

GROUND 

TOD

o ESTABLISH N SAFETY PLANNING 
RULES & WORK 

PROCEDURES 
TBD ýý

(

FAESFIgS-i7-89



(

ESTABLISH MINE 
WASTEWATER 

HANDLING SYSTEM 

4-9.4-21.4-24.4-26.  
4-27.4-30.4-32.4-40 

ESTABLISH ESTABLISH MINE 
UNDERGROUND WASTEWATER 
FACILITY MINE ETBIHSRAEDSOA 
WASTEWATER WASTEWATER SURFACE DISPOSAL 

CONTROL HANDLING IN SHAFTS 4-9.4-21.4-27 
4-40 

4-24.4-26.4-30.  
4-32.4-40

FAESF20/i-17-89

( (.



(

SUPPLY WASTE
WATER PUMPS & 

ESTABLISH WATER 
TESTING 

4-40
K SUPPLY N ...ONTROL BACK
UP EMERGENCY 
. EQUIPMENT y

TEST FOR Nýý 
4-40

FAESF2i/t-t7-89

ESTABLISH UNDER
GROUND FACILITY 

MINE WASTEWATER 
CONTROL 

4-40



F 

,r PROCESSING ON • 

"SURFACE

ESTABLISH MINE 
WASTEWATER 

SURFACE 
DISPOSAL 

4-9.4-21 & 4-27 
I

iEAD WORKS )RINTERFACE 
URFACE DISPOSAL 

4-21.4-27
SURFACE DISPOSAL 

4-9 

MINE

FAESF23/i-17-89

ESTABLISH 
WASTEWATER 

ISPOSAL ON 
SURFACE 

4-9



ESTABLISH BULK MATERIALS 
PROCESSING & HANDLING 
FACILITIES & EQUIPMENT 

4-A.4-C.4-E.TBO 

ESTABLISH MUCK ESTABLISH CONCRETE & HANDLING FACILITIES SHOTCRETE FACILITIES 

& EQUIPMENT C EQUIPMENT 
4-A, 4-C 4-D 4-E 4-43 4-A.4-C.4-D.4-E.  4-G.TBD

FAESF24/1-17-89



ESTABLISH MUCK 
HANDLING FACILITIES 

AND EQUIPMENT 

4-I. 4-2.4-C.4-31, 4-43.4-25

ESTABLISH MUCK SURFACE FACILITIES 
AND EQUIPMENT 

4-1.4-2.4-C

ESTABLISH 
DUST CON UROL 

EQUIPMENT 

4-C

,PROVIDE N.  ,,I"UCK TRANSFE .  
o EQUIPMENT FROM 
HEADWORKS TO SUR

SFACE TRANSPORT 
EGUI PMENT 

""E4 -I

SUPPL 
MUCK TRANS

PORT EQUIPMENT 
4-43

STABLIS 
MUCK SURGE 

STORAGE 
FACILITY OIF 
REQUIREDI 

4-43

FAESF25II2-14-i6

l,

SUPPLY SUPPLY 
EQUIPMENT MUCK SHAFT 

FOR MUCK TRANS- HEAOWORKS 
PORT BETWEEN UNDER

GROUND 
FACILITY 

4-31.4-25 F 
HEADWORKS 

4-31.4-25 
>r 

r



(

SUPPLY• fTUFF CRUSH
KlS ING & GRADINSG 
EQUIPMENT IF TUFF 
IS TO BE USED AS 

\KGGREGATi/

t SUPPLY N 
/CONCRETE & 
3HOTCRETE SUR
'ACE TRANSPORT 
\.,EQUP M cENV

/ SUPPLY C EQUIPMENT 
FOR CONCRETE 

SHOTCRETE TRANS
PORT BETWEEN, SUR

FACE & UNDER
GROUND FACIL

ITY/SHAFT 
4-31

SUPPLY 
ONCRETE & 

SHOTCRETE BULK 
MATERIALS HANDLING 

& TRANSPORT 
SIEQUIPMENT 

TBD

,OPERA TI• 
orCNCRETE\T 

& SHOTCRETE 
BATCH PLANT

4-2

,7SUPPLY \ UNDERGROUNDP 
FACILITY CON

:RETE/SHOTCRETE 
TRANSPORT 
EQUIPMENTZ 

TBO V

FAESF26/t2-14-88

ESTABLISH CONCRETE 
& SHOTCRETE 

FACILITIES 
& EQUIPMENT 

4-A.4-C.4-E.TBD



o PERFORM N 
NEAR-FIELD & 

".RMALLY PERTURBI 
TESTS IN 

APPENDIX 8 
S, 4-49 '00

o PERFORM 
HYDROLOGIC 
G TRANSPORT 

PHENOMENA TESTS 
I%<N APPENDIX B 

4-50

FAESF47/i-17-89

PERFORM SITE 
CHARACTERIZATION 

TESTS AT DEPTH 
JAW SAFETY PROGRAM

4-H



ESFORG9/i-t7-139



(

DISMANTLE/REMOVE 
SUBSURFACE 

FACILITIES AND 
EQUIPMENT 

4-53

C REMOVE N 
UNDERGROUND 

SERVICES & 
UTILITIES 

%4-53 -,oo'

ESFI8ii/12-14-88

K

REMOVE 
TEST AND 

MONITORING 
EQUIPMENT 

4-53



ESFiBi2 - S/9/813



DISMANTLE/REMOVE 
SHAFT FACILITIES 

AND EQUIPMENT 
4-53

ESFI82i - 8/9/88

REMOVE 
SHAFT 

ARANGEMENTS 
4-53

REMOVE 
SHAFT 

CONVEYANCES 
4-53

EMOV 

< 
VENTILATION 

EQUIPMENT 
4 53



OPERATE 
BACKFILL 

FACILITIES 
AND 

EQUIPMENT 
4-53

INSPECT 
BACKFILL 

AS 
REGUIRED 

4-53

ESFI822 - 8/9/18

BACKFILL 
SHAFTS AND 
BOREHOLES 

4-53

/



DISMANTLE/REMOVE 

SURFACE FACILITIES 

AND EQUIPMENT 
4-52

AND DISPOSE 
OF BUILDINGS AND 

STRUCTURES 
4-52

REMOVE 
AND DISPOSE 

BURIED SUPPORT 
STRUCTURES 

4-52 

<4> 

ESFi83i - 8/9/8(

REMOVE 
AND DISPOSE OF 

EQUIPMENT 

< 

4-52

REMOVE 
AND DISPOSE OF 

FOUNDATIONS 
4-52



(

l RETURN ' 

SURFACE 
FACILITIES TO 

NATURAL 
CONDITIONS 

4-52 ,

RETURN ROADS 
TO NATURAL 
CONDITIONS 

4-52

CRETURN MUCK"" 
STORAGE PILE 

TO ACCEPTABLE 
CONDITIONS 

4-52 1

ESFi832/12-14-88

( (

RETURN SITE 
SURFACE TO 

NATURAL 
ECOLOGICAL 

SYSTEM 
4-52



(

ESTABLISH BACKFILL 
SURFACE PROCESSING 

HANDLING FACILITIES 
6 EQUIPMENT 

4-I.TBD

ESTABLISH BACKFILL 
HANDLING & EMPLACE

MENT FACILITY G 
EQUIPMENT 

4-53

FESF21NIH-17-Is

(
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VERIFICATION OF FUNCTIONAL ANALYSIS COMPLETENESS 
RELATIVE TO SDRD OCTOBER 1988 REVISION

FUNCTION 
NUMBER 

1 
2 
3 

4 
5

FUNCTIONAL ANALYSIS 
PLATE

1 
OF 
1 
A 
E 

QD 
GH 
IAA 
IB 
IDA 
IDAAA 
IDB

1

1 
2 
3 
4 
5 
1 
1 
1 
1 

1 

1 

1 
1

A 
E 
E 
E 
E 
E 
E 
E 
IDB 

EA 
IA 
IAB

0 
0 

0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.3 
1.4 

2.0 

2.1 

2.2 
2.3 
2.4

S DRD 
NUMBER 

1.2.6.  
0 
0 
0

CENTER 
RIGHT 
RIGHT 
LEFT 
RIGHT 
LEFT 
RIGHT 
CENTER 
RIGHT 
CENTER

LOCATION ON 
PLATE 

RIGHT 
RIGHT 
MISSION 
LEFT 
LEFT 

RIGHT 
RIGHT 

RIGHT 

CENTER 

RIGHT 

LEFT 
LEFT 
LEFT 
LEFT 
LEFT 

LEFT 
LEFT

IA 
EA 
IAA 
IAB 
IC 
IDAAA 
E 
FAB 
FC 
FEDA
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VERIFICATION OF FUNCTIONAL ANALYSIS COMPLETENESS 
RELATIVE TO SDRD

FUNCTION 
NUMBER 

1 
1 

1

FUNCTIONAL ANALYSIS 
PLATE

GH 
IE 
EA 
EA

LOCATION ON 
PLATE 

RIGHT 

RIGHT 
LEFT

E 
EA 
IB 
IB 
EA 
FC 
FB 
GI 
IAA 
IFA 

IAB 
IB 
ID 
IDD 

E 
FAC 
EA 

E 
EA 
EAA 
E 
E 
EAC 
EAB 
EAC 
EAA 
E 
EAA 
GI 
HA 
IAAA 
IAB 
IB 
IDC

SDRD 
NUMBER 

2.4 
2.5 

2.6

3.0 1 (ALL)

2 
3 

4 

5 

6

RIGHT 
CENTER 
RIGHT 
LEFT 

RIGHT 
LEFT 
RIGHT 
LEFT 
RIGHT 
LEFT/RIGHT 
CENTER 
CENTER 

LEFT 
RIGHT 
RIGHT 

RIGHT 
RIGHT 
LEFT 
RIGHT 
RIGHT 

LEFT 
RIGHT 
LEFT 
LEFT 

RIGHT 
CENTER 
RIGHT (2/2) 
LEFT

3.1 

3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9

1 

1 
1 
1 
1 
1 
1 
1
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VERIFICATION OF FUNCTIONAL ANALYSIS COMPLETENESS 
RELATIVE TO SDRD

FUNCTION 
NUMBER 

1 

1 

2 
3 

4 

5

5.1 
5.2 
5.3 
5.4 
5.5

4.6 & 5.6

1 
1 
1 
1 
1 

1

FUNCTIONAL ANALYSIS 
PLATE

3.10 

4.0

LOCATION ON 
PLATE 

RIGHT 
LEFT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
CENTER 
LEFT 
RIGHT 
LEFT 

CENTER 
RIGHT 
RIGHT 
CENTER 
RIGHT 
LEFT 
RIGHT 

RIGHT 
RIGHT 
LEFT

E 
EAA 
FC 
FEDA 
GI 
IA 
IAA 
IAB 
IC 
IDAAA 

A 
FED 
A 
FEC 
FED 
FEDA 
G 
FB 
FC 
FDD 
IAAA 
IB 
IE 
fYED 
IEC 

FAA 
FDAA 
FDAB 
G 
F 
FE 
FDD 
IAAA 
IB 
IE 
IEB 
IEC

SDRD 
NUMBER

RIGHT 
CENTER 
RIGHT 

RIGHT 

RIGHT 
RIGHT 
LEFT

4.1 
4.2 
4.3 
4.4 
4.5

& 
& 
& 
& 
&
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VERIFICATION OF FUNCTIONAL ANALYSIS COMPLETENESS 
RELATIVE TO SDRD

S DRD 
NUMBER 

5.0 

6.0 

6.1 

6.2 

7.0 

7.1

FUNCTIONAL ANALYSIS 
PLATE

FUNCTION 
NUMBER 

1 

2 

3 

1 
2 
3 
1 

1 

1 

2 
3 
1 
2 
3

LOCATION ON 
PLATE 

CENTER 
RIGHT 
RIGHT 
RIGHT 
LEFT 

RIGHT

IAA 
IAB 
IAAA 
IAB & HB 
IAAB 
IAB 
IE 
IEA 
IEB 
IEC 
IAA 
IB 
IDC

A 
FED 
FDD 
IAAA 
IB 
IE 
IEB 
IEC 
A 

H 
H 
IFA 
H 
HA 
HB 
FD 

HA 

IA 
IAA 
IAAA 
IAAB 
IAB 
HB 
IAB 
IAAA 
IAAA 
IAAA

7.2 

7.3 

7.4 
7.5 
7.6

1 

1 

1

7.7 
7.8

1 
1

RIGHT 
LEFT 

CENTER 

RIGHT 

RIGHT 
LEFT
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VERIFICATION OF FUNCTIONAL ANALYSIS COMPLETENESS 
RELATIVE TO SDRD

FUNCTION 
NUMBER 

1 
1 

1

1 

1 

1 

1

FUNCTIONAL ANALYSIS 
PLATE

IFA 
H 
IAA 
IB

A 
HA

z 
K

LOCATION ON 
PLATE 

CENTER 
CENTER

RIGHT 

RIGHT

KE 
KF 
KA 
KB 
KC 
KD

SDRD 
NUMBER

7.9 
7.10 

7.11

8.0 

9.0 

9.1 

9.2



SDRD APPENDIX H 

COMPILATION OF ESF RELATED PERFORMANCE ASSESSMENT REQUIREMENTS



APPENDIX H 

Site Performance Assessment 

The information contained in this appendix shows traceability of 
performance assessment requirements/constraints from 10 CFR 60 to the 
elements of the ESF system. All statements included in this appendix also 
appear in the appropriate subsections of the ESF SDRD.



Section I.1 

The statements in this subsection of Appendix I are related to the concern 
about potential ESF impacts on the ability of the site to isolate waste.



ESF APPLICABLE CR.' rr ., FROM 10 CFR PART 60 
Rev. 0 06-Jan-1985 

I. Requirement 60.15(d;(1): Investigations to obtain the required information shall be conducted in such a manner as to limit adverse effects on the long term performance of the geologic repository to the extent practicable.  

1. Site 

1. The design of the main pad shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and construction and operation of the main pad shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the repository 
2. Surface Utilities 

1. The design of the surface utilities, including the waste water ponds and water handling system, shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and construction and operation of the surface utilities shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the repository 

4. First shaft 

1. The design of the first shaft shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and construction and operation of the first shaft shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the repository 

5. Second shaft 

1. The design of the second shaft shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and construction and operation of the second shaft shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the repository 

6. Underground excavation 

1. The design of the underground excavation shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and construction and operation of the underground excavation shall be performed in a manner that limits the potential for adverse impacts of the long term performance of the repository

2



ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

Requirement 60.15(d)(1) (continued) 

7. Underground utilities 

1. The design of the underground utilities shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and construction and operation of the underground utilities shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the repository 

8. Underground testing 

1. The design of the underground testing program shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and implementation and operation of the underground testing program shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the repository 
2. Prior to implementing the underground testing program, or prior to implementing additional tests, an evaluation of the potential impacts of such testing on the waste isolation capability of the site shall be performed.  

9. Decommissioning 

1. The first shaft, second shaft, all underground excavations, and all boreholes shall be constructed to allow backfilling and sealing as necessary to limit the release of radioactive material to the 
environment

3



ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

2. Requirement: 60.15(d)(3) To the extent practical, exploratory boreholes 
and shafts in the geologic repository operations area shall be located where 
shafts are planned for underground facility construction and operation or 
where large unexcavated pillars are planned.  

4. First shaft 

1. The shaft pillar is the buffer zone surrounding the shaft beyond which 
any instability of other underground openings has a negligible effect 
on shaft stability. within the shaft pillar area, all facilities and 
openings shall be designed to be stable for a 100 year life and to 
limit any adverse effects on the stability of the shafts that could 
impact the ability of the site to isolate waste 

2. The exploratory shafts shall be located, to the extent practicable, 
where shafts are planned for the repository facility 

5. Second shaft 

1. The shaft pillar is the buffer zone surrounding the shaft beyond which 
any instability of other underground openings has a negligible effect 
on shaft stability. within the shaft pillar area, all facilities and 
openings shall be designed to be stable for a 100 year life and to 
limit any adverse effects on the stability of the shafts that could 
impact the ability of the site to isolate waste 

2. The exploratory shafts shall be located, to the extent practicable, 
where shafts are planned for the repository facility 

6. Underground excavation 

1. Exploratory boreholes shall be located so that they do not intersect 
any underground openings 

2. For sealing purposes, exploratory boreholes shall be located a minimum 
distance of 15 a from any underground opening 

3. Borehole aligments and location shall be monitored, surveyed, and the 
results included on all underground working maps 

8. Underground testing 

1. MM boreholes shall be located in pillars to the extent practicable.  

2. QM boreholes should be surveyed as drilling proceeds and the option 
to cease drilling may be invoked if insufficient separation from the 
proposed shaft location is observed 

3. Boreholes drilled from the underground portion of the ESF shall not 
penetrate significantly below the base of the TsW2 host rock, unless 
the impactý, of doing so, on the waste isolation performance of the 
site, have been evaluated and found to be acceptable

4



ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

3. Requirement: 60.21(c)(1)(ii)(D) The effectiveness of engineered and natural barriers, including barriers that may not be themselves a part of the geologic repository operations area, against the release of radioactive material to the environment. The analysis shall also include a comparative evaluation of alternatives to the major design features that are important to waste isolation, with particular attention to the alternatives that would provide longer radionuclide containment and isolation.  

4. First shaft 

1. The exploratory shaft locations should be selected, consistent with other goals of site characterization, to limit impacts on isolation.  

2. The exploratory shaft ground support system should be selected, consistent with other goals of site characterization, to limit impacts on isolation. if the support system is determined to be important to waste isolation a comparative evaluation of alternatives shall be 
performed.  

3. The exploratory shaft shaft diameter should be selected, consistent with other goals of site characterization, to limit impacts on isolation. If the diameter is determined to be important to waste isolation a comparative evaluation of alternatives shall be performed.  

4. The exploratory shaft liner should be designed, consistent with other goals of site characterization, to limit impacts on isolation. If the liner is determined to be important to waste isolation a comparative evaluation of alternatives shall be performed.  
5. The exploratory shaft operational seals should be designed, consistent with other goals of site characterization, to limit impacts on isolation. If the seals are determined to be important to waste isolation a comparative evaluation of alternatives shall be performed 

5. Second shaft 

1. The exploratory shaft locations should be selected, consistent with other goals of site characterization, to limit impacts on isolation.  

2. The exploratory shaft ground support system should be selected, consistent with other goals of site characterization, to limit impacts on isolation. If the support system is determined to be important to waste isolation a comparative evaluation of alternatives shall be 
performed.
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ESF APPLICABLE CRITRIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

Requirement 60.21(c)(1)(ii)(D) (continued) 

3. The exploratory shaft shaft diameter should be selected, consistent 
with other goals of site characterization, to limit impacts on 
isolation. If the diameter is determined to be important to waste 
isolation a comparative evaluation of alternatives shall be performed.  

4. The exploratory shaft liner should be designed, consistent with other 
goals of site characterization, to limit impacts on isolation. If the 
liner is determined to be important to waste isolation a comparative 
evaluation of alternatives shall be performed.  

5. The exploratory shaft operational seals should be designed, consistent 
with other goals of site characterization, to limit impacts on 
isolation. If the seals are determined to be important to waste 
isolation a comparative evaluation of alternatives shall be performed 

6. Underground excavation 

1. The Exploratory Shaft Underground Facility layout, including drift 
size, should be designed, consistent with other goals of site 
characterization, to limit impacts on isolation. If the layout is 
determined to be important to waste isolation a comparative evaluation 
of alternatives shall be performed 

2. The Exploratory Shaft Underground Facility support system should be 
designed, consistent with the other goals of site characterization, to 
limit the impacts on isolation. If the support system is determined to 
be important to waste isolation a comparative evaluation of 
alternatives shall be performed 

3. The Exploratory Shaft Underground Facility operational seals should be 
designed, consistent with other goals of site characterization, to 
limit impacts on isolation. If the seals are determined to be 
important to waste isolation a comparative evaluation of alternatives 
shall be performed
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ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

4. Requirement: 60.21(c)(11) A description of design consideration that are intended to facilitate permanent closure and decontamination or dismantlement 
of surface facilities.  

1. Site 

1. The pad shall be designed to permit the ground to be restored to a 
contour compatible with its initial conditions.  

4. First shaft 

1. The shaft liner shall be designed to be removable prior to permanent 
closure 

2. To prevent complications of seal evaluations and emplacement and limit chemical alteration in future seal environments, no pressure grouting shall take place during the construction period of the shaft at locations of potential seal testing or emplacement. Specifically, no pressure grouting shall be performed within 50 feet of the original ground surface and within 50 feet (above and below) the contact of the Pah Canyon and Topopah Spring tuffs 

3. Furnishings in the shafts shall be designed to be removable, if 
necessary, prior to permanent closure 

5. Second shaft 

1. Shaft liners shall be designed to be removable prior to permanent 
closure 

2. To prevent complications of seal evaluations and emplacement and limit chemical alteration in future seal environments, no pressure grouting shall take place during the construction period of the shaft at locations of potential seal testing or emplacement. Specifically, no pressure grouting shall be performed within 50 feet of the original ground surface and within 50 feet (above and below) the contact of the 
Pah Canyon and Topopah Spring tuffs 

3. Furnishings in the shafts shall be designed to be removable, if necessary, prior to permanent closure 

6. TMderground excavation 

1. The drainage plan for the EST and long exploratory drift should be consistent with postclosure sealing concerns 

2. Nonpermanent components in the underground openirgs shall be designed to be removable, if necessary, prior to permanent closure
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ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

Requirement: 60.21(c)(11) (continued) 

9. Decommissioning 

1. The first shaft, second shaft, all underground excavations, and all boreholes shall be constructed to allow backfilling and sealing as necessary to limit the release of radioactive material to the 
environment
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6. Requirement: 60.112 The geologic setting shall be selected and the 
engineered barrier system and the shafts, boreholes and their seals shall be 
designed to assure that releases of radioactive materials to the accessible 
environment following permanent closure conform to such generally applicable 
environmental standards for radioactivity as may have been established by the 
Environmental Protection Agency with respect to both anticipated processes and 
events and unanticipated processes and events.  

1. Site 

1. The Exploratory Shaft Facility pad shall be designed and constructed 
so that it does not lead to creation of pathways that compromise the 
repository's capability to meet the performance objective of 10 CFR 
Part 60.112 

4. First shaft 

1. The shaft opening shall be designed and constructed so that, following 
permanent closure, it does not become a pathway that compromises the 
repository's ability to meet the performance objectives of 10 CFR Part 
60.112 

5. Second shaft 

1. The shaft opening shall be designed and constructed so that, following 
permanent closure, it does not become a pathway that compromises the 
repository's ability to meet the performance objectives of 10 CFR Part 
60.112 

6. Underground excavation 

1. The Exploratory Shaft Facility underground excavation shall be 
designed and constructed so that, following permanent closure, it does 
not become a pathway that compromises the repository's ability to meet 
the performance objective of 10 CYR Part 60.112 

8. Underground testing 

1. The testing program shall not affect the capability of the underground 
repository to meet the performance objective of 10 CFR 60.112 

2. Borehole openings shall be designed so that, following permanent 
closre, they do not become pathways that cclromise the repository's 
ability to mt the performance objectives of 10 CFR Part 60.112 

9. Decommissioning 

1. The first shaft, second shaft, all underground excavations, and all 
boreholes shall be constructed to allow backfilling and sealing as 
necessary to limit the release of radioactive material to the 
environment
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ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

7. Requirement 60.113(a)(1)(i): The engineered barrier system shall be 
designed so that, assuming anticipated processes and events: (A) Containment 
of HLW will be substantially complete during the period when radiation and 
thermal conditions in the engineered barrier system are dominated by fission 
product decay; and (B) any release of radionuclides from the engineered 
barrier system shall be a gradual process which results in small fractional 
releases to the geologic setting over long times.  

6. Underground excavation 

1. The underground excavation shall be designed to assist or not detract 
from the capability of the repository to ensure substantially complete 
containment and a release of radionuclides that is a gradual process 
after the containment period, and construction and operation of the 
underground excavation shall be performed in a manner designed to 
assist or not detract from the capability of the repository to ensure 
substantially complete containment and a release of radionuclides that 
is a gradual process after the containment period.  

8. underground testing 

1. The underground testing program shall be designed to assist or not 
detract from the capability of the repository to ensure substantially 
complete containment and a release of radionuclides that is a gradual..  
process after the containment period, and construction and operation 
of the underground excavation shall be performed in a manner designed 
to assist or not detract from the capability of the repository to 
ensure substantially complete containment and a release of 
radionuclides that is a gradual process after the containment period.
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8. Requirement 60.113(a)(1)(ii)(A): Containment of HLW within the waste packages will be substantially complete for a period determined by the commission taking into account the factors specified in 60.113 (b) provided that such period shall not be less than 300 years nor more than 1000 years after the permanent closure of the repository.  

6. Underground excavation 

1. The underground excavation shall be designed to assist or not detract from the capability of the repository to ensure substantially complete containment for a period not less than 300 years nor more than 1000 years after the permanent closure of the repository, and construction and operation of the underground excavation shall be performed in a manner designed to assist or not detract from the capability of the repository to ensure substantially complete containment for a period not less than 300 years nor more than 1000 years after the permanent closure of the repository.  

8. Underground testing 

1. The underground testing program shall be designed to assist or not detract from the capability of the repository to ensure substantially co•plete containment for a period not less than 300 years nor more than 1000 years after the permanent closure of the repository, and implementation and operation of the underground testing program shall be performed in a mainer designed to assist or not detract from the capability of the repository to ensure substantially complete containment for a period not less than 300 years nor more than 1000 years after the permanent closure of the repository.
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9. Requirement 60.113(a)(1)(ii)(B): The release rate of any radionuclide from the engineered barrier system following the containment period shall not exceed one part in 100,000 per year of the inventory of that radionuclide calculated to be present at 1000 years following permanent closure.  

6. Underground excavation 

1. The underground excavation shall be designed to assist or not detract from the capability of the repository to ensure that the release of radionuclides does not exceed a rate of one part in 100,000 per year of the inventory of radionuclides calculated to be present at 1000 years following permanent closure, and construction and operation of the underground excavation shall be performed in a manner designed to assist or not detract from the capability of the repository to ensure that the release of radionuclides does not exceed a rate of one part in 100,000 per year of the inventory of radionuclides calculated to be present at 1000 years following permanent closure.  

8. Underground testing 

1. The underground testing program shall be designed to assist or not detract from the capability of the repository to ensure that the release of radionuclides does not exceed a rate of one part in 100,000 per year of the inventory of radionuclides calculated to be present at 1000 years following permanent closure, and construction and operation of the underground excavation shall be performed in a manner designed 
to assist or not detract from the capability of the repository to ensure that the release of radionuclides does not exceed a rate of one part in 100,000 per year of the inventory of radionuclides calculated to be present at 1000 years following permanent closure.
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19. Requirement: 60.137 The geologic repository operations area shall be 
designed so as to permit implementation of a performance confirmation program 
that meets the requirements of Subpart F of this part.  

6. Underground excavation 

1. The underground excavations shall be designed to accommodate the 
performance confirmation tests required by 60.141 and 60.142, and 
taking into account any potentially adverse impacts these excavations 
could have on the waste isolation capabilities of the site 

8. Underground testing 

1. The testing program shall accommodate the performance confirmation 
tests required by 60.141 and 60.142, and taking into account any 
potentially adverse impacts these tests could have on the waste 
isolation capabilities of the site
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20. Requirement 60.140(d): The program shall be implemented so that: (1) it does not adversely affect the ability of the natural and engineered elements of the geologic repository to meet the performance objectives.  

8. Underground testing 

1. The design of the performance confirmation testing program shall incorporate aspects specifically directed at limiting the potential for adverse impacts on the long term performance of the repository, and implementation of the performance confirmation testing program and operation of the facility shall be performed in a manner that limits the potential for adverse impacts on the long term performance of the 
repository
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Section 1.2 

The staeements in this subsection of Appendix I are related to the concern 
that ESF construction, operation, and testing could result in interferences 
which adversely affect the ability to gather quality data to support the 
license application.



ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

8. Requirement: 60.137 The geologic repository operations area shall be designed so as to permit implementation of a performance confirmation program 
that meets the requirements of Subpart F of this part.  

1. Site 

1. The ESF site shall be designed to facilitate appropriate performance 
confirmation measurement and monitoring to obtain adequate and reliable 
information about the site. The performance confirmation program shall include measurement and monitoring of the performance of the ESF site 
to the extent that aspects of the site are part of the geologic setting 
that could contribute to the waste isolation performance of a 
repository.  

4. First shaft 

1. The configuration of the shaft shall be adequate to support performance confirmation testing, and future performance confirmation testing that may be reasonably expected for site characterization. This shall 
include an allowance to accommodate site specific conditions 
encountered in the shaft without adversely affecting testing that is 
planned or ongoing 

2. The shafts of the ESF shall be designed to facilitate performance 
confirmation testing to obtain adequate and reliable information about the site, during and after construction, as required for the geologic 
repository by 10 CFR 60, Subpart F 

3. The shafts of the ESF shall be designed so that baseline performance 
confirmation data can be acquired, pertaining to parameters and natural processes that may be significantly altered by site characterization.  
In addition, the ESF shall be designed to facilitate monitoring of changes to the baseline condition of parameters that could affect 
performance of a geologic repository.  

5. Second shaft 

1. The configuration of the shaft shall be adequate to support site 
performance confirmation testing, and future perefrosance confirmation 
testing that my be reasonably expected for site characterization. This shall include an allowance to accommodate site specific conditions 
encmomtered in the shaft without adversely affecting testing that is 
pluAed or ongoing 

2. The shafts of the ESF shall be designed to facilitate performance 
confirmation testing to obtain adequate and reliable information about 
the site, during and after construction, as required for the geologic 
repository by 10 CFR 60, Subpart F
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ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

Requirement 60.137 (continued) 

3. The shafts of the ESF shall be designed so that baseline performance 
confirmation data can be acquired, pertaining to parameters and natural processes that may be significantly altered by site characterization.  
In addition, the ESF shall be designed to facilitate monitoring of changes to the baseline condition of parameters that could affect 
performance of a geologic repository.  

6. Underground excavation 

1. The shaft breakouts and main test level of the ES? shall be designed to 
facilitate performance confirmation testing, during and after 
construction, as required for the geologic repository by 10 CFR 60, 
Subpart F 

2. The shaft breakouts and main test level of the ESF shall be designed so 
that baseline performance confirmation data can be acquired, pertaining to parameters and natural processes that may be significantly altered 
by site characterization. In addition, the ES? shall be designed to 
facilitate monitoring of changes to the baseline condition of 
parameters that could affect performance of a geologic repository.  

3. The ES? underground excavation shall be of adequate size to support 
pefromance confirmation testing and future testing that may be reasonably expected for performance confirmation. This shall include an 
allowance to accommodate site specific conditions encountered in the 
dedicated test area.  

4. The design of the shaft breakouts and main test level of the EST shall: 
limit the extent of interference between characterization tests, 
performance confirmation tests and ES? construction and operation 
activities 

5. The design of the shaft breakouts and main test level shall have 
sufficient flexibility to: (1) relocate experiments as necessary to 
limit interference between tests, (2) incorporate additional 
performance confirmation tests, as needed, in the dedicated test area, 
and, (3) accommodate schedule changs as required 

7. Undergrowd Utilities 

1. The design of underground utilities for the EST shall be capable of 
supporting the performance confirmation testing 

2. The underground utilities for the ES? shall not preclude monitoring and 
investigation of in situ conditions, and shall be designed to 
accomoodate site specific conditions, construction, and operation of 
the ES?.

12



ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 

Requirement: 60.137 (continued) 

8. Underground testing 

1. Performance confirmation testing shall be conducted in the ESF during 
and after construction, to meet the requirements which pertain to such 
testing in the geologic repository as stated in 10 CFR 60, Subpart F
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Section 1.3 

The statements in this subsection of Appendix I are related to the concern 
that ESF testing provide quality data representative of the site conditions 
needed to support the license application.
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1. Requirement: 60.15(b) Unless the Commission determines with respect to the Site described in the application that it is not necessary, site characterization shall include a program of in situ exploration and testing at the depths that wastes would be emplaced.  

4. First shaft 

1. Shaft design and construction shall provide access for site characterization activities to be performed at the planned waste 
emplacement horizon 

2. Selection of the horizon for the main test level shall be based on evaluation of stratigraphic information sources available during construction (e.g., from the MMBH activity, geologic mapping of the shafts, and a probe corehole drilled ahead of the shaft face in portions of the shaft) with respect to explicit horizon criteria 

5. Second shaft 

1. Shaft design and construction shall provide access for site characterization activities to be performed at the planned waste 
emplacement horizon 

2. Selection of the horizon for the main test level shall be based on evaluation of stratigraphic information sources available during construction (e.g., from the MMS activity, geologic mapping of the shafts, and a probe corehole drilled ahead of the shaft face in portions of the shaft) with respect to explicit horizon criteria 

6. Underground excavation 

1. The EST main test level shall be constructed at the planned repository 
horizon, 

8. Underground testing 

1. Underground testing shall be conducted in a facility constructed at the planned repository horizon
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2. Requirement: 60.15(d)(2) The number of exploratory boreholes and shafts shall be limited to the extent practical consistent with obtaining the information needed for site characterization.  

4. First Shaft 
1. The number and depth of exploratory shafts shall be consistent with obtaining needed information for site characterization, while contributing to acquisition of representative data 

5. Second Shaft 

I. The numaber and depth of exploratory shafts shall be consistent with obtaining needed information for site characterization, while contributing to acquisition of representative data 

8. Underground testing 

1. The number and length of exploratory and monitoring boreholes drilled from the underground portion of the ESF shall be consistent with obtaining the neooded information for site characterization

3



ESF APPLICABLE CRITERIA FROM 10 CFR PART 60 
Rev. 0 06-Jan-1989 
3. Requirement: 60.15(d)(3) To the extent practical, exploratory boreholes and shafts in the geologic repositor e rea, sha be 

g~ o9_ -- oae. -w ere•.rton re 
shafts are planned for undergrWn fcility construction and operation or where large unexcavated pillars are planned.  

8. Underground testing 

o Exploratory, monitoring and testing boreholes shall be located where pillars are planned in the repository underground facility to the extent practicable. Im'plementation of this criterion within the designated test area of the ESF shall be consistent with obtaining the needed information for site characterization
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