*%% FINAL AGENDA ***

73rd WIPP QUARTERLY REVIEW MEETING
2001

January 16,
North Atrium,

1190 st.

0 Enrgp-

Harold Runnels Building
New Mexico Environment Department
Francis Drive
Santa Fe, NM

9:00 AM Welcome, Announcements 15 min. Steve Zappe, NMED
9:15 AM DOE Carlsbad Area Office Update 30 min. Roger Nelson, CBFO
9:45 AM Environmental Evaluation Group 30 min. Matthew Silva, EEG
Update
10:15 AM | N.M. Radioactive Waste Task Force 30 min. Bill Mackie, NMEMNRD
Update
10:45 AM | BREAK 15 min.
11:00 AM | NMED Haz/Rad Materials: RCRA 30 min. Steve Zappe, NMED/HWR
Permit Update (audits, permit
mods, etc.)
11:30 AM | LUNCH 90 min
1:00 PM Upcoming Permit Modifications 30 min. Jody Plum, CBFO
- on-site characterization
- RH waste
- PCB—wastes
- other
(including tentative schedule)
1:30 PM Transportation Issues 30 min. John Vanderkraats,
- corrective action for off-route CBFO
truck
- expected shipments for 2001
- estimate of lifetime shipments
- status of TRANSCOM 2000
2:00 pPM Update on Status of Panel 1 15 min. Jack Gilbert, CBFO
2:15 PM Contamination incidents at WIPP 15 min. Roger Nelson, CBFO
(TRUPACT 1lid, radon on workers,
etc.)
2:30 PM Status of Environmental Assessment 15 min. Roger Nelson, CBFO
for Astrophysics Experiments
2:45 PM Action Item Commitments/Closeout 15 min. Steve Zappe, NMED
3:00 PM Adjourn
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73rd WIPP QUARTERLY REVIEW MEETING

North Atrium,

January 16, 2001

Harold Runnels Building

New Mexico Environment Department

1190 st.

Francis Drive

Santa Fe, NM

Attendance Sheet
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Transportation Issues

John Vandekraats

Department of Energy

Carlsbad Field Office

e VE, 200!



Transportation Issues - Route
Deviation Background
1st TRI-State Shipment
Dispatched from INEEL on Nov. 20, 2000
There was a route plan in the truck

Off-route event occurred on Nov. 21 about
7:30 pm



Transportation Issues - Route
Deviation Event Activities

e Driver misSes the U.S. 285 turn-off in the dark
* Deviation picked up by NMSP D-1

e D-1 contacts TRANSCOM Control Center
(TCC)

e TCC contacts drivers

* Routing is corrected



Transportation Issues - Route
Deviation DOE Immediate
Response

e CBFO suspends TRI-State WIPP Operations
* WIPP CMR commences dedicated monitoring

* TCC implements procedure change



Transportation Issues - Route
Deviation Major Findings
Drivers failed to exit I-25 to U.S. 285
Drivers neglected to make proper notifications

TRI-State failed to ensure drivers were familiar with
the routing plan

TRI-State failed to ensure that drivers were properly
trained in correct notification procedures

CMR Operators did not recognize the deviation



Transportation Issues - Route
Deviation Corrective Action

S

TCC institutes a procedure change for monitoring
at route changes

LANL alarm system installed on TRANSCOM
“Dry runs” of the INEEL shipping route
Transportation management plan training held
Training of log maintenance

Training on CVSA inspections held



Shipment Schedule
Calendar Year 2001

Monthly

HR INEEL LANL RFETS SRS NTS Shipments

Months Baseline
Jan-01 0 18,0 X 10 24
Feb-01 0 13 8 11 1 25
Mar-01 1 14 2 12 0 29
Apr-01 0 17 2 16 0 35
May-01 1 17 2 20 1 41
Jun-01 0 17 2 20 8 47
Jul-01 1 18 1 20 8 48
Aug-01 0 18 2 20 8 48
Sep-01 0 18 3 20 8 49
Oct-01 0 18 4 42 8 72
Now-01 0 18 4 42 8 1 73
Dec-01 0 18 3 42 8 2 73

[ J [ ] [ J




Shipment Schedule

WIPP CH Shipment Baseline

FféiARL SHIPPING SITE TOTAL
-E{Hanford|[INEEL| LANL [LLNL| Mound | NTS " RFETY SRS
FYO1 0 5 170 | 19 0 0 0 175 34 403
FY02 15 6 216 | 46 0 0 33 480 68 864
FYO03 0 22 199 | 61 0 0 0 480 12 774
FYO4 0 48 408 | 91 13 30 0 480 12 | 1,138
FYO5 0 61 508 | 122 | 7 0 71 480 12 11,293
FY06 0 63 501 | 161 7 0 0 3 90 12 837
FYO7 0 58 570 | 177 | 10 0 0 3 0 12 830
FY08 0 59 685 | 168 | 8 0 0 3 0 12 935
FY09 0 60 565 | 162 | 3 0 8 1 0 12 811
FY10 3 60 623 | 166 | 3 0 0 1 0 12 868
FY11-15] O 454 3,427 114 | 11 0 0 5 0 108 | 4,119
FY16-20| 4 411 11,211 114 | 11 0 0 5 0 300 | 2,056
FY21-251 O 304 | 317 | 114 | 11 0 0 5 0 480 | 1,231
FY26-30| 4 144 | 221 | 114 | 11 0 0 5 0 600 | 1,099
FY31-34[ O 46 0 114 | 11 0 0 5 0 143 | 319
Total 26 | 1,801 19,621]1,743] 106| 30 112 | 124 | 2,185 | 1,829 117,577




Shipment Schedule x

|

WIPP RH Shipment Baseline

FISCAL SHIPPING SITE TOTAL
YEAR | ANL-E | BCL [ ETEC |Hanford| INEEL | LANL | ORNL
FY02 0 40 6 0 0 0 0 46
FY03 28 0 0 0 0 0 71 99
FY04 0 0 0 0 0 0 126 126
FYO05 0 0 0 0 0 0 33 33
FY06 0 0 0 0 0 0 33 33
FYO7 0 0 0 0 33 0 33 66
FYO8 0 0 0 0 41 0 24 65
FY09 0 0 0 0 41 0 5 46
FY10 21 0 0 0 41 0 8 70
FY11-15 0 0 0 110 99 111 28 348
FY16-20] 30 0 0 250 0 0 28 308
FY21-25 0 0 0 250 0 0 28 278
FY26-30] 30 0 0 250 0 0 28 308
FY31-34 0 0 0 60 0 0 28 88
Total 109 40 6 920 255 111 473 1914




TRANSCOM2000 Project Update

January 9,2001

Bt -l )
T+ ',‘-Ii"l'i!]?f'."ﬁ 111
CTrowrden - Al

s-left to be done?

Security Plan - OMB-A-130 requires an approved and
tested security plan in place for all major applications.
Final draft in progress. Expect to have final submission
and approval for test plan by January 29, 2001.

Final server and firewall configuration and testing at
DOE/AL. Presently underway.
Expected completion January 22, 2001.

TRANSCOM Communications Center staffed and
operational in DOE/AL. Presently Underway. Expected
completion January 29, 2001
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TRANSCOM2000 Project Update
Matical 7 January 9, 2001
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be done?

User Training - All users must receive TRANSCOM2000
specific training by the NTPA. There are over 125 users
nationally that support the Tru-waste to WIPP, Foreign
Research Reactor and University Spent Fuel campaigns.

Training is being set-up regionally presently being tested at:
Salt Lake City UT, Springfield IL, Albuquerque NM,
DOE/CAO/WIPP NM, Harrisburg PA, Oak Ridge TN.

User training is expected to begin with the WIPP/CMR
and State of New Mexico, then prioritized to focus on those
shipment campaigns that are ongoing.



TRANSCOM2000 Project Update
January 9, 2001

User Training - All users must receive TRANSCOM2000
specific training by the NTPA. There are over 125 users
nationally that support the Tru-waste to WIPP, Foreign
Research Reactor and University Spent Fuel campaigns.

Training is being set regionally presently being tested at:
Salt Lake City UT, Springfield IL, Albuquerque NM,
DOE/CAO/WIPP NM, Harrisburg PA, Oak Ridge TN.

User training is expected to begin with the WIPP/CMR

and State of New Mexico in the late January timeframe. Then
prioritized to focus on those shipment campaigns that are
ongoing. State and Tribal training to begin February, 2001.



TRANSCOM2000 Project Update

January 9, 2001

TANSCOM

TRANSCOM2000

Application deployment |

System Configuration

pseudo client server

" 16 bit, multiple versions of
appiication with rmultiple copies
~ ofdata

Web enabled with one version of application and one
copy of the data

_ client server with application served via the web |

Multiple security schemes from data encryption, to
firewall between the database and webserver,

Security Usemame and password username and password, SQL*Net access via one
P ! port, distinct users, access rights controlled.
! Maintenance/Upgrades | Multiple clients applications One application running on web server

Positional Interface

~_Mapinterface
~ User Interface
Portability with other
DOE Transportation

| package. 57 minute updates. |

Hybrid communications

__ Custom maps package

State of the art QTRACS software, fine tunable 1o 2-5
minute position updates. Macro messaging capable.

| Off the shelf product with state of the art functionality.
ive.

" User friendly, Windows-like,

Not available without extensive
system updates

Systems

System is designed by transportation systems
experts. Database elements are compatible with
ATMS, TRAGIS, etc. "Hooks" can be easily
developed for other spatial transportation information
systems such as emergency response elements,

medical facilities, e













Geotech/Ops
Assessment
RM3,

RM3/S1600

l

NO

Geotech/Ops
Assessment
S1950/RMS,
S$1950/RM5,
S1950/RM4

y

Submit
TRU
Solutions
Proposal

CBFO
Review

NO

Fill RM7 and
RM7/S1950

l

Geotech/Ops
Assessment
RM6,

RM6/S1600

y

Submit
TRU

Solutions

Proposal

CBFO
Review

Remediate
RMS6,
RM6/S1600

y
Fill RM6,
RM6/S1600

y

Geotech/Ops
Assessment
S$1950/RM6,
S1950/RM5,
S$1950/RM4

l

——

PANEL 1 UTILIZATION
DECISION TREE

Sample Decision Block



PANEL 2

RAAOM 7

ROOM 6

ROOM 5

ROOM 4

ROOM 3

ROOM 2

ROOM 1

Mining Activities
for week ending 1/05/01

1. Mining in W-30 Drift / Ramp Complete
2. Probe Hole Drilling in W=170 Drift

O
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%) £-300 %)
£-140
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W =30
— Y777 7TTI Panel 2 Outline
O Probe Hole Driling Lgcations
J \A/_17O _m@ v/ //// /] Initiat Cut Compiete
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ENVIRONMENTAL EVALUATION GROUP

AN EGUAL OPPORTUNITY / AFRRMATIVE ACTION EMPLOYER NN

7007 WYOMING BOULEVARD, N.E.
SUITE F-2
ALBUQUERQUE, NEW MEXICO 87109
(505) 828-1003
FAX (505) 828-1062

LXIII QUARTERLY MEETING

U.S. Department of Energy
N.M. Energy, Minerals, and Natural Resources Dept.
N.M. Environmental Evaluation Group
N.M. Environment Department
N.M. Attorney General

Matthew Silva
Environmental Evaluation Group

January 16, 2001
Santa Fe, NM

Providing an independent technical analysis of the Waste Isolation Pilot Plant (WIPP),
a federal transuranic nuclear waste repository.



AUDITS OBSERVED BY EEG

Oct 22-25 NRC inspection of TRUPACT II construction.

Oct 23-25 CAO surveillance of RFETS NDA equipment

(PADC).

Nov 6-17 CAQ audit of SRS waste characterization
program.

Dec 4-8 CBFO certification audit of INEEL solid
waste.

Jan 9-10 EPA audit of CBFO.

ACTIVITIES

Nov 22 Submitted comments on Draft EA for science
in the underground.

Nov 29 Submitted comments on Panel 1 use, received
reply Jan §, 01.
Dec 7 Class 2 permit mod of Drum Age Criteria by

DOE to NMED. EEG reviewing.

Jan 3 Received draft RH-SAR. EEG will comment
by Feb 28.



SCIENCE IN THE UNDERGROUND
EEG November 22, 2000 comments on the Draft EA.

e Authorization to use WIPP
e Space and ventilation requirements
e Hoisting needs
e Geotechnical considerations
e Room maintenance
 Floor loading analysis

e Handling large volumes of liquids



EEG NOVEMBER 29, 2000 COMMENTS
ON PANEL 1 - PANEL 2 USE

Panel 1

Ground control structures that will exceed two
years.

Two drum roof fall scenarios not conservative.
Delay of CH and loss of RH-TRU emplacement.
Radiological consequence of roof-fall acceptable,
but public perception might not be.

Panel 2
Newly excavated, starting to age.
RH-TRU inventory does not require Panel 2.

*kkk

Evaluating DOE 1/02/01 response.



RECERTIFICATION - FIVE YEAR CYCLES
(60 MONTHS)

e Clock started March 1999.

e Precedent setting recertification application
due November 2003 (EPA Guidance).

e 22 months have passed.
e 34 months left.

TECHNICAL ISSUES IDENTIFIED BY EEG

e Mar 99 Waste Management Conference.
e Oct99 Risk Analysis Journal.
e Sep 00 Spectrum Conference.



PERFORMANCE ASSESSMENT ISSUES

Actinide solubility

Fluid injection

Solution mining

Culebra transport

Shallow hydrology

Pressurized Castile brine reservoir
Microbial degradation

Spallings

Non-random waste emplacement

Backfill effectiveness



AIR MONITORING UPDATE

EEG about to issue report, “WIPP Air Monitoring
Status” by Jim Kenney. Recommendation for sampling
improvements based on observations from CY 2000.

Today WID will begin collecting samples from D-1-2
and D-1-3. EEG has been collecting and weighing filters
from all three legs since August and will continue for
Leg D-1-1.

EEG continues to download and disseminate datg for
Stations A & D.

Jan 8 probe inspection found heavily encrusted probe on
skid A-3 and light deposits on skid A-1.



EEG RADIOLOGICAL LAB UPDATE

EEG continues collaboration with Westinghouse
and CEMRC on concerns and developments.
Next meeting January 24 at CEMRC.

EEG investigating new -y x-ray coincidence
counting system for Sr-90 measurements.



73rd WIPP Quarterly Review

Presented by
William B.Mackie

Coordinator, NM Radioactive Waste Consultation
Task Force

Energy, Minerals and Natural Resources
Department

January 16, 2001
Santa Fe, NM



Task Force Activities

 WIPP Working Group:

— Regular monthly meetings held with focus on:
 Safe Transportation
* Emergency Response Preparedness
 Training Development

— Special meetings held to focus on:

e Training: Updating of FY-2001 State Wide Training
Plan

« WGA WIPP Transportation Protocols



Task Force Activities
(Continued)

 Task Force Performance variances:

— Meeting to be scheduled between New Mexico
and the Carlsbad Field Office to discuss recent
events associated with Bad Weather and Safe
Parking and the interface between D-1 and

CBFO

— WIPPTRAX exercises schedules set for
following:
 Santa Fe County - May 2001
e Cibola County - August 2001



Task Force Activities
(Continued)

* Participated in the following:
— Meetings:
» Radioactive Waste Consultation Task Force for

discussions on ATMX and Small Quantity Sites
Issues

« WGA WIPP Technical Advisory Committee
quarterly meeting (Las Vegas, NV)

 LANL Packaging and Transportation 2000
Symposium (Santa Fe)

 Public Information meetings on Environmental
Assessment for Conducting Astrophysics and Other
Basic Science Experiments at WIPP



Task Force Activities
(Continued)

— QOutreach Activities:

» Briefed Nevada Representative on New Mexico’s
Role in the WIPP Safe Transportation Program

 Public Outreach for Cibola County LEPC in Grants,
NM (10 Attendees)

« Radio Interview with Will Simms of KMSR on the
WIPP Transportation Program (One Hour)



Task Force Activities
(Continued)

— Other Activities:

» Participated in DOE sponsored Conference Call on
Transportation Protocol Topics

 Attended Ribbon Cutting Ceremony for opening of
NM 599 (Veteran’s Highway) in Santa Fe

« Attended orientation visit of NMSP Dispatch Center
and DPS Emergency Management Center for John

Vandekraats of CBFO



WIPP Transportation Safety
Program

Responded to inquiries from Environmental
Groups, the Media and the General Public
(RWCTF, TESD, DOH)

Provided advance notification, State Police
chase vehicles, TRANSCOM monitoring
and enroute mspections (radiological and

safety) for 36 shipments during quarter
(TESD, NMSP and MTD)



WIPP Transportation Safety Program
(Continued)

Conducted public outreach at Rio Rancho Family
Activity Day (100 Attendees) (Road Show
Vehicle used) (TESD, DOH)

Conducted public outreach for Cibola County (60
Attendees) (TESD, DOH)

MTD WIPP Coordinator attended Cooperative
Hazardous Materials Enforcement Development
Fall Conference m Las Vegas, NV

Presented HAZMAT Awareness Training for First
Responders m Cibola County (30 Attendees)
(TESD, DOH)



WIPP Transportation Safety Program
(Continued)

Participated in New Mexico Hazardous Materials
Safety Board meetings (TESD, MTD, NMSP,
DOH, SFMO)

Exchanged all Ludlum meters and evaluated
educational and equipment needs at hospitals

along WIPP Route (DOH, NMED)

Conducted Hospital Course at Rehobeth
McKinley Christian Hospital, Gallup, for

Emergency Room Personnel (DOH, SFMO)



WIPP Transportation Safety Program
(Continued)

« SFMO distributed Joint Power Agreements
for review and coordination to six counties
and three cities along WIPP Routes

 NMED continued dosimetry program
monitoring using Landauer J1 badges.
Reported dosimetry data for MTD WIPP
inspectors and Raton Port of Entry
Personnel showed low exposures.



EMNRD Relocation

New Address:
1220 South St. Francis Drive
Santa Fe, NM 87505

Phone Numbers:
J. Salisbury - 476-3200
W. Mackie - 476-3224
FAX - 476-3220



WIPP Quarterly Review
January 16, 2000

Activities Update for NMED's
RCRA Permits Program

1. Ongoing Permitting Process

+  NMED received additional permit modification notifications from DOE/WID

November 6, 2000 - Class 1 (reorganize/edit B6 checklists, allow
compositing of up to 20 HSG samples, correct errors on figures, etc.)
November 18, 2000 - Class 1 (modify drum age criteria) - WITHDRAWN
December 4, 2000 - Class 1 (various changes)

December 14, 2000 - Class 1 (allow airtight seal to sample HSG through
existing vent hole)

*  Drum Age Criteria (DAC) Class 2 modification request

DOE/WID submitted request on December 7, 2000

Request included Temporary Authorization Request to implement modified
DAC at INEEL

NMED approved temporary authorization December 13, 2000, then
subsequently rescinded that approval on December 22, 2000

Public meetings held in Carisbad (January 9) and Santa Fe (January 11)
Public comment period ends on February 9, 2001

«  WIPP Facility Work Plan, RCRA Facility Work Plan/Sampling and Analysis Plan

NMED issued approval with comments December 4, 2000
NMED received DOE's response to comments January 5, 2001
Response requires NMED to followup in next week or two
Next Facility Work Plan due February 23, 2001

+ Groundwater Detection Monitoring Program

NMED received Groundwater Quality Baseline Update Report, Addendum 1
on November 6, 2000

Report currently undergoing review, comments will be submitted within a
month

2. RCRA-related Audits

LANL, September 25 - 29, 2000

NMED received audit report November 3, 2000
NMED issued comments on audit report, withholding approval pending
submittal of additional information January 8, 2001



+ RFETS, September 18 - 22 and November 1 - 2, 2000

- NMED received audit report November 28, 2000
- Report addressed repackaged debris waste only
-  NMED completed preliminary review of audit report

« SRS Debris, November 7 - 16 and December 18, 2000

- NMED observed first week, relevant parts of second week
- NMED received audit report January 2, 2001
- Undergoing preliminary review

+ INEEL Homogenous Solids, December 4 - 8, 2000

- Audit was terminated due to AK issues
- Followup this week(?)

+ Other tentatively scheduled audits

- RFETS Recertification and Homogeneous Followup, January 29 - February
2, 2001

- Hanford Recertification, April 2001

- INEEL Recertification, April 2001

- LANL Repackaging, April 26 - May 5, 2001

. Other activities

«  Attend WWIS Working Group meeting in Santa Fe, December 6 - 8, 2000

+ Attend meeting with Secretary Maggiore and citizen activist representatives,
December 8, 2000

+  Tour WIPP with HWB and AQB staff, January 10, 2001



Permit Modification Status

Jody Plum

Department of Energy -
Carlsbad Field Office



Major Pending Modifications

* Drum Age Criteria (DAC)

 Alternate Method for QC of Radiography
(DR/CT)

* Centralized Confirmation Program (CCP)
 Remote Handled Waste (RH)



Modification Summary
DAC

« Allow sites to use varying times to achieve
90% steady state headspace gas
concentration depending upon packaging
configurations.



Modification Summary
DR/CT

« Allow the use of Digital Radiography and
Computed Tomography as a optional
method for the QC of radiography. The
HWEFP currently allows only visual
examination as a QC of radiography.



Modification Summary
CCP

* Allow the following:

— 1ncrease 1n storage capacity by 25% (150
drums)

— 1ncrease 1n storage time to 1 year

— additional storage areas within the waste
handling building

— confirmation analyses to be performed at WIPP



Modification Summary
RH

WIPP Facility/Process Modification

— Add waste handling process descriptions and facility
drawings (based on canister transfer complex).

— Update inspection requirements and the Contingency
Plan.

RH Waste Analysis Modification

— Remove RH prohibition language

— Define waste characterization requirements appropriate
for RH waste.



Classification

DAC - Class 2
DR/CT - Class 2

CCP - Requesting determination of class by
NMED with recommendation 1t be handled
as a Class 2

RH - Class 3



Schedule and Status

DAC - Public meetings held January 9 & 11

DAC - Pu blic comment period closes
February ' éﬂ 2001

DR/CT - nder review at CBFO - submittal
In January

CCP - Internal review underway - submittal
in January

RH - Internal review underway - submittal
in April



Contamination Incidents at WIPP

Date - Site Method Result alp
June 16, 1999 RFETS “Lk'i swipe ~120dpm NORM ~1.2
Dec. 14,2000 RFETS oo 1 swipe ~ 200dpm Actinide ~30
Jan. 9,2000 INEEL ”-"i/f‘f”;,"L swipe ~ 300dpm Actinide ~40

In all cases, elevated counts were detected on a single swipe
(100cm?)

Extensive supplemental surveys were done and adjacent area
samples collected: no associated contamination was found

In all cases, radiochemical methods were used to identify the
iIsotopic makeup of the activity »

Follow up with RFETS/INEEL RadCon staff ongoing to eliminate
recurrence
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Issues and Events

Enthusiasm Deepens for US Underground Physics Lab

A cross section of physicists has revived efforts to build a Gran Sasso-
style underground facility in the US.

When US scientists want to shield their experiments from
cosmic radiation, they usually head to the large underground
labs in Italy and Japan. Now, a chance to take over the
Homestake gold mine in South Dakota, plus an invitation from
the Department of Energy to host experiments in its Waste
Isolation Pilot Plant (WIPP), a nuclear waste repository near Carlsbad in
southeastern New Mexico, has sparked a groundswell of enthusiasm for
establishing a major subterranean lab in the US.

It's too early to say how the idea will stack up against competing physics projects.
"There's no proposal on the table," says Brad Keister, NSF's program director
for nuclear physics. "The community has our attention, and we are listening.” In
a few months, a committee of astro-, nuclear, and particle physicists will report
to NSF and DOE on the need for a US underground facility, as well as on the
cost, radioactivity, and technical features of possible sites--including WIPP,
Homestake, and Mt. San Jacinto near Palm Springs, California.

Selling the idea

To be sure, the US has a scattering of underground experiments, including in
both WIPP and Homestake. But scientists say they need a dedicated
underground facility with shared infrastructure and better visibility--and funding-
-for their experiments. Says University of South Carolina particle physicist Frank
Avignone, "I have worked at Homestake, and there's not enough room. The
Soudan mine [in Minnesota] is not deep enough. . . . I've worked in Baksan in
Russia, and in an iron mine in Argentina. Gran Sasso [National Laboratory] in
Italy is beautiful, but there's no more room. I guess what I'm saying is that I can't
find a home. In the US we ain't got nothing."

"We've gone from having no good possibilities to having a couple that are really
outstanding," says Wick Haxton, a nuclear astrophysicist at the University of
Washington and a member of the underground lab committee. "The real push
for all this is not that sites are available, so much as the wonderful science."”

A dozen or so experiments, at various stages of contemplation, construction,
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R&D, and funding, are on the docket for a US underground lab. They include
detectors for dark matter, proton decay, and double-beta decay, and for
neutrinos from the Sun, the atmosphere, supernovas, and neutrino factories.
There 1s also talk of putting in equipment to purify and store germanium, which
cosmic rays make radioactive.

The debate over whether and where to open a national underground lab centers
on the question, How deep will do? The answer depends on the particular
experiment and is tangled up with costs and technical considerations ranging
from excavation to elevator size. The details are fuzzy. Homestake is the US's
deepest mine, at 2500 meters, while WIPP 1s about 650 meters deep. But there
are other trade-offs, and both sites have advocates. "If the experimentalists come
together and form a consensus and say, 'We should do X, whatever X s, I will
help sell their idea," says John Bahcall, a theoretical astrophysicist at the Institute
for Advanced Study in Princeton, New Jersey, and chair of the underground lab
committee.

Mining for sites

The impending shutdown of the Homestake mine at the end of this year means
the science community and funders have to act fast: Unless money 1s found to
keep it open, the pumps will be turned off and the mine will flood. "We have a
" short time window," says University of Pennsylvania astrophysicist Ken Lande,
who 1s leading the efforts to keep the 125-year-old mine open. "We either turn it
into a scientific facility or [the company] will seal the shaft, and that option will
disappear--once it's gone, the cost of reinventing would be huge. An opportunity
tor US scienttsts would die."

Homestake has the lowest cosmic-ray background levels of the potential US
sites. For example, at 1475 meters (accounting for the mine's rock density, that's
about 4000 mwe, or meters of water equivalent), where Ray Davis's original 1965
chlorine neutrino detector s still in use, the background is about 50 times lower
than at 650 meters (2000 mwe) in WIPP. Homestake has some 600 miles of
tunnels; dug-out levels every 50 meters; and electrical, communications, elevator,
ventilation, and pumping systems.

Fager to save jobs and bring prestige to the area, South Dakota is negotiating to
take over the mine. Maintaining Homestake will run $4-5 million a year,
estimates Sherry Farwell, dean of graduate education and research at the School
of Mines and Technology in Rapid City, which would assume the day-to-day
mine maintenance. The cost of converting it into a full-scale, multiexperiment
lab will depend on what's installed. "You don't have to decorate, but you can,"
says Lande. "It's in move-in condition."

DOE, meanwhile, is keen to host experiments at WIPP. Intended as a
permanent burial site for transuranic waste, WIPP has been controversial since
digging began there more than 20 years ago (see Physics Today, May 1999, page
59). Setting up sensitive experiments would be good for public relations, says
chief WIPP scientist Roger Nelson. "Listening for nature's secrets whispered
across the galaxies, right next to megacuries of transuranic waste, would send
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laypeople the message that nuclear waste is not universally bad.”

Ironically, WIPP would provide a clean environment. The experiments would be
separated from the nuclear waste by about a kilometer of solid salt, which has
very low intrinsic radioactivity; it has potassium, but unlke rock mines, no
urantum or thorium. Indeed, scientists have been doing low-background tests in
WIPP since 1992. But computer facilities, clean rooms, and aboveground labs,
among other things, would have to be added to turn the site into a major user
lab. Caverns could be dug down to 1200 meters, or nearly twice WIPP's current
depth, says Nelson. He adds that salt is easier and cheaper to dig than rock--
although 1t creeps and so must be constantly reexcavated.

In addition to making space for experiments, DOL's Oftice ot Environmental
Management, which runs WIPP, would operate the mine and provide power,
communications, and other services. It has even offered to help scientists apply
for DOE tunding for their underground experiments.

WIPP's main attractions are its immediate availability, its low background
radioactivity, perks from DOE, and its expected lifetime of 35 years--needed for
long-term experiments like looking for supernova explosions. Its main
drawbacks are that it is not deep enough for some experiments, particularly
those seeking solar neutrinos, and that a lab would take the back seat to the site's
main mission of nuclear waste storage. Scientists are also concerned that foreign
researchers might have trouble gaining access to WIPP.

Another possibility, burrowing to a depth of about 1800 meters (5000 mwe) into
Mt. San Jacinto, has metropolitan proximity and horizontal road access going for
it. "Anyone who's worked underground knows it's much easier to be able to
drive into a stte,” says Bill Kropp, a particle physicist at the University of
California at Irvine who is organizing an engineering study at Mt. San Jacinto.
"Another problem is that most mines leak water. With a road you can make a
slight slope and use gravity instead of pumps. And I can guarantee it will be
cheaper to maintain a horizontal road than a vertical shaft and elevators."

The Soudan mine--which harbors a dark-matter experiment and the Main
Injector Neutrino Oscillation Search, or MINOS, a detector for neutrinos that
will be shot from Fermilab--is an unlikely national underground lab candidate. It
is no deeper than WIPP and lacks the advantage of low intrinsic radioactivity.

Experiments will step up at WIPP one way or another. The choice boils down to
settling for relatively shallow--but existing--facilities, or paying to create a deeper
one. Says Bahcall, "T think it's very unlikely that both Homestake and San Jacinto
would proceed--but it's not unlikely that WIPP and one other might proceed.”

Intellectual scope

The biggest experiment on people's lips is UNO (Ultra Underground Nucleon
Decay and Neutrino Observatory), a water Aerenkov detector scaled up an order
of magnitude from the 50-kiloton Super-Kamiokande in Japan. UNO's main aim
would be to look for proton decay. It would also detect neutrinos from
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supernovas, the atmosphere, and the Sun, says UNO mastermind Chang Kee
Jung of SUNY at Stony Brook. "Another major thing is that it could be used as a
long-baseline target from a neutrino factory." Jung puts UNO's price tag at
roughly $500 million--far more than the underground lab itself would cost. "The
biggest challenge is getting the money. As long as the rock quality is okay to
build a large cavern, most sites would do. If we discover proton decay, nobody
will protest the amount of money. If we don't, how much is it worth?"

Another project is OMNIS, for which a prototype 1s in the works at WIPP. The
idea is for a 12 000-ton lead and iron target to sit for decades, waiting for signs of
supernovas in the form of neutrons knocked out by impinging neutrinos.
OMNIS would detect muon and tau neutrinos and antineutrinos, and would
reveal their masses, says Ohio State University's Richard Boyd, one of the
project’s leaders. To help secure funding for those long-term aims, he adds,
OMNIS may take a "day job," perhaps as part of a cosmic-ray shower
coincidence detector.

‘Two double-beta decay experiments are also on the physicists' wish list: EXO
(Enriched Xenon Observatory) and Majorana. Their goal would be to determine
if neutrinos are Majorana- or Dirac-class particles--that 1s, whether or not
neutrinos are their own antiparticles--and to measure neutrino mass. In both
cases, the sought-for signal would onginate in the detector itself, as spontaneous
nuclear decay; EXO would be made from 10 tons of xenon-136, while Majorana
would use 500 kilos of germanium-76.

Among the dark-matter searches i sight 1s 2 German initiative called GENIUS.
It would look for recoil signals from WIMPs (weakly interacting massive
particles) 1 a ton of germanium sheathed by a tank of liquid nitrogen.

And a small, low-energy accelerator to mimic stellar fusion might also go
underground. A follow-on to Gran Sasso's LUNA, the accelerator would, in
addition to being shielded from cosmic rays, shoot heavy ions onto a light-ion
target, thereby keeping reaction products in a narrow angle and upping the
signal-to-noise ratio. "We want to simulate the origin of elements in stellar
evolution," says University of Notre Dame's Michael Wiescher, one of the
project's planners and a member of the underground lab committee. "The
reactions are¢ slow, guaranteeing a long lifetime for stars. We need high
intensities--we don't have a million years.”

All that is just an appetizer. More ideas for experiments are catching hold, fueled
by recent spectacular successes in underground physics--notably the 1987
detection of a supernova explosion and strong evidence in 1998 from Super-
Kamiokande that neutrinos change flavor. (See the story on page 16.)

The physics successes are also behind the renewed interest in a US underground
lab. "The scope of intellectual questions is broader than what can be answered
with accelerators [alone]," says Barry Barish, a high-energy physicist at Caltech
who is serving on the underground lab committee. "When you move out of
accelerators, you cross fields—-particle and nuclear physics and astrophysics.”
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Alfred Mann, a particle physicist at the University of Pennsylvania, spearheaded a
failled effort to get a US underground lab in the early 1980s, around the same
time that Gran Sasso opened in Italy. "There was not a great deal of interest--
there never is when you want to do something new," he says. Things went as far
as selecting a site. But when it came time to dole out money for large-scale
equipment, says Mann, the idea for an underground lab lost out to accelerator

physics.

If the idea has any viability this time, says Barish, "it's because it addresses
fundamental questions in several different areas.”

TONI FEDER

® 2000 American institute of Physics
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