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Department of Energy
Washington, DC 20585

AUG 15 1931

Mr. John J. Linehan, Acting Director
Repository Licensing and Quality
Assurance Project Directorate
Division of High-level Waste Management
Office of Nuclear Material Safety
and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Linehan:

on April 15, 1991, a telecon was held between the U.S. Nuclear
Regulatory Commission (NRC), the U.S. Department of Energy (DOE)
Headquarters, Weston, Yucca Mountain Site Characterization
Project Office, and the U.S. Geological Survey (USGS) staff to
clarify some elements of two study plans that had been submitted
to the NRC.

Questions on Study Plan 8.3.1.16.1.1, "Characterization of Flood
Potential at the Yucca Mountain Site," concerned planned channel-
survey techniques proposed for use. Additional questions focused
on Study Plan 8.3.1.17.4.1, "Historical and Currrent Seismicity."
Based on the telecon, the two USGS principal investigators
involved--Mr. Patrick Glancy and Ms. Joan Gomberg--agreed to
provide some clarifications with respect to their questions on
each plan.

Enclosure 1 is a letter from Mr. Glancy that fulfills the
request. Mr. Glancy's reply is a clarification of existing
information.

Enclosures 2 and 3 are memoranda from Ms. Gomberg with her
clarifications. In Enclosure 2, we intend to track Items 1
through 4 identified by Ms. Gomberg as comments on Study Plan
8.3.1.17.4.1, and Items 1 and 3 as commitments which would be
acted upon if the Study Plan is revised. Items 2 and 4 in
Enclosure 2 present explanations for how these concerns are
addressed in the Study Plan, or why incorporation of a proposed
revision is not appropriate.

In Enclosure 3, we intend to track Item 2 as a commitment.
Item 1 is an explanation for which no commitment is identified.
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DOE anticipates that this documentation is sufficient, unless
otherwise notified. Should you have any questions, please
contact Sharon Skuchko of my office at (202) 586-4590.

Sincerely,

Associate Director for
Systems and Compliance
Office of Civilian Radioactive
Waste Management

3 Enclosures:

1. U.S. Geological Survey Clarification dated April 16, 1991,
Channel-Survey Techniques for Study Plan 8.3.1.16.1.1, with
its enclosure, Scientific Notebook Plan, "Techniques for
Measuring Severe Stream-Channel or Hillslope Erosion and
(or) Resultant Sediment Deposit"®

2. U.S. Geological Survey Clarifications dated 2pril 30, 1991,
for Study Plan 8.3.1.17.4.1

3. U.S. Geological Survey Clarifications dated May 29, 1991,
for Study Plan 8.3.1.17.4.1

cc w/Enclosures:

C. Gertz, YMPO

R. Loux, State of Nevada

K. Whipple, Lincoln County, NV
M. Baughman, Lincoln County, NV
J. Bingham, Clark County, NV

D. Bechtel, Clark County, NV

S. Bradhurst, Nye County, NV

B. Raper, Nye County, NV

P. Niedzielski~Eichner, Nye County, NV
R. Campbell, Inyo County, CA

R. Michener, Inyo County, CA

G. Derby, Lander County, NV

P. Goicoechea, Eureka, NV

C. Schank, Churchill County, NV
C. Jackson, Mineral County, NV
F. Sperry, White Pine County, NV
L. Vaughan, Esmeralda County, NV
K. Hooks, NRC
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|
WATER RESOURCES DIVISION
Room 224, Federal Building
705 North Plaza Street
Carson City, Nevada 89701
April 16, 1991
Mr. Rex Westcott
Weston, Inc. i
Thru: Dave Dobson
U.S. Department of Energy
L.as Veqgas, NV -

Dear Mr. Westcuoll; .

I am responding to the concern you expressed during our April 15 .
telephone-conference call tegardlng the level of detail and standardization
of channel-survey techniques in Study Plan 8.3.1.16.1.1 - "Characterization
of the Flood Potential and Debris Hazards of the Yucca Mountain Site". Many
of the hydrologic data being collected to satisfy the goals of this activity
are expected to be collected as part of the “Characterization of the Yucca
Mountain Regional Surface-Water Runoff and Streamflow" actiwvity described in
SP 8.3.1.2.1.2; as such, they are collected according to the Quality
Assurance (QA) tenets outlined in that study plan. However, some of the
data used in 8.3.1.16.1.1 will also be collected as part of this activity,
and they too will be collected following the same quality-assurance criteria
as those for activity 8.3.1.2.1.2.

The streamflow and debris-transport data that will be used to carry out
SP 8.3.1.16.1.1 comprise two basic types of information: 1) peak streamflow
rates, and 2) hazardous transport of debris by severe runoff. Measurements
of peak streamflow are done according to standard U.S. Geological Survey
(USGS) techniques governing the measurement of peak-discharge by indirect
methods. The quality-assurance technical procedures for indirect
measurements of streamflow are based on and referenced to a number of
U.S.G.S. techniques manuals, including Benson and Dalrymples 1967 "General
Field and Office Procedures for Indirect Discharge Measurements". This
"Techniques of Water-Resources Investigations of the United States
Geological Survey" manual, Book 3, Chapter A3, of the "Techniques" series,
spells out rather specifically the technical requirements for stream-channel
data collection. Other manuals in the series including: “Measurements of
Peak Dischargz at Culverts by Indirect Methods” and "Measurement of Peak
Discharge by the Slope-Area Method”, likewise set U.S.G.S. channel-surveying
standards and methodologies that form the foundation for our QA technical
procedures in the Yucca Mountain Project (YMP). Thus, I am confident that
your legitimate concern regarding adherence to accepted U.5.G.S. standards
for channel surveying during the collection of peak-streamflow data should
be satisfied.

The collection of data on the hazardous transport of debris by severe
runoff is not nearly as technically advanced and (or) standardized by
U.S.G.S. investigators; in fact, this type of data collection has not been
done routinely in conjunction with flood studies by U.S.G.S. or by most
other government hydrologic agencies, nor by most private consulting firms.
The recognized need for these data, in conjunction with flood studies for
the YMP prompted the design of a flood-study task to address and include the
potential hazards of debris transport as part of the assessment of
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hydrogeologic hazards to the transport and storage of high-level nuclear
wastes. The general lack of standardized, investigative techniques
that are available for application to this aspect of flood-hazard
investigations prompted us to approach the task as a research element of the
streamflow- and flood-study plans. This approach should allow us the
flexibility to test and develop investigative techniques and measurements to
address specifically the potential for fluvial-debris hazards to the YMP,
Thus, QA control of data collection and handling was incorporated initially
within a “Scientific Notebook Plan" that allows the development and
refinement of those investigative techniques and measurements that should
best define and delineate those potential debris-transport hazards peculiar
to the YMP., As the development and adaptation of techniques evolves, we
hope to be able to standardize measurement practices, including the
surveying standards, with which you are specifically concerned. Until these
standards have been developed and set, we will conduct our channel surveys
in congruence with those being performed during the standardized
measurements of peak-discharge, streamflow measurements. I trust this will
satisfy your concerns in this matter.

I am enclosing a copy of Scientific Notebook Plan NWM-USGS-HP-197T,RO,
*Techniques for Measuring Severe Stream-Channel or Hillslope Erosion and
{or) Resultant Sediment Deposit" for your information.

Sincerely,

Xk ,d,exmﬁ

Patrick A. Glancy, P.I.

cc: W. Carswell
S. Keller
D. Beck
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Eff. Date _4/26/90

SCIENTIFIC ROTEBOOK PLAN

%ggbasfaﬁpu suring Severe Strean-Channel or Billslope :
rosTon and (or) Resultant Sedinent Deposit . '

Toghe

PURPOSE: This Scientific Notebook Work Plaf’ hids been prepared to meet the
requirements of YMP-USGS-QMP-5.05 for documenciug activities conducted under
Study Plan No. 8.3.1.2.1.2.2, Title: Transport of Debris by Severe Runoff, for
the purpose of documenting (1) catastrophic exosion that results in debris-
charged surface runoff, (2) hazardous novenenc of debris after mobilization,
and (3) deposition of debris. Modificatfons to the activities introduced here
shall be documented, in accordance with Q4P-5.05, Para. 5.4.1.2, and concrolled
in the notebook specifically assigned to the P{ for conduct of this work

OBJECTIVE: The planned objective is to docunent occurrences and magnitudes of
severe erosion caused by runoff from intensive storms, and (or) sediment depos-
its that result from this erosive activity, and when possible. to collece daca
pertaining to the sedlment ttanspott processes. _

EROPOSED WORK PLAN: This ac:ivity shall be conducted as follows:

After & severe storm, areas of known inconsibe precipitation and (orx) severe
runoff should be reconnoitered to determine 1f ercsion of a significantly severe
magnitude £o has occurred. Sites of significantly severe erosion thgt are
discovered during the reconnaissance will be 1dentified on approprlate topogra-
phic maps and (or) aerial photographs. Eroston scars, flood-flow paths, and
(or) resultant sediment (debris) deposits may be further documented, if deemed
necessary and appropriate by the field invecstigator, by photographing all or
parcs of the scars and deposits or by contracting or otherwise obtaining new
aerial photography. During or following the field reconnaissance physical
measurements of the sizes of select scars and sediment deposits and select

clasts of transported debris may be made, Heasurementi €in be. made using_,”

graduated tapes.,rulel. rods, :agltnes, photbgfhmetrlc ‘technlques;’ or’ ‘Pplane .
surveying techriiques. The measurements, or estimatel' will be used to determine
the volumes of material erodsd and (or) daposited_ agd the general size charac-
teristics of the debris ttansported JE

The character of the land surface vhere erosion. ttansport and deposition
occurred may be described either qualitatively, qGantitatively, or.both. The
description may include some, or all, of the following slope, depth’ to bed-
rock, bedrock lithology, slope of" the flow" px%h, size and character of the
drainage catchment, and chataetcr ahd gslope of the depositional a:ee.

§amples of deposits and source meterials may he obteined for size. determinacion
‘and (or) petrology. When samples are collected; they will be sesled’ in’'a cloth,

plastic, or other material bag, and identified by a unique ldentifie:. listed P

in the notebook. An example of a unique identifier would be the’ 1nve;tigeggrs

initials, the date, and a sequential mmber for that day. FollowiAg théeir: '|

collection, samples will be handled &nd tracked in accordance with XH?:USGS-
QMP-8.01 (the revision in effect at the :ine of sampling) B

PERSONNEL: Persons responsible for the work are Patrick A. Glancy and David
F. Meyer, Principal Co-Investigators and other contributing investigators who
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may be dslegated responsibilities appropriate to their qualifications and
training. Any special qualifications and training required for key contributing
investigators, or other personnel, include training in the conduct of measure-
ment techniques for severe streamchannel or hillslope erosion and resultant
sediment deposits, or documented experience {in the same.

5.0 - EQUIPMENT:
-5.1 [Esgential equippent and paterials:

Compass DR

Hand level (Normal eyesight range, +/- 0.1 ft. in 10 ft.)
Topographic maps and (or) aerial photographs

Surveying level (Range dependent on atmospheric conditions, +/- 0.1 ft.
in 200 fc.)

Camera

Measuring tape (0-100 ft., +/- 0.15 ft.)

Meaguring rule (0-6 ft., +/- 0.005 ft.)

Tagline (100-500 ft., +/- 1.0 ft.) ,

Surveying rod (5-50 ftr., +/- 0.005 fc.)

. Py
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All {tems are not required for each application. Any additions or dele-
tions from this list shall be documented in the notebook.

5.2 gCalibration Requirements: All instruments and methods or systems shall
be calibrated in accordance with the Instrument Calibration Procedure
(YMP-USGS-QMP-12.01) prior to start of work.

$.2.1 Equipment requiring calibration includes the surveying level and
the hand level which will be calibrated as follows:

The surveying level shall be peg tested daily when in use. Establish two
points, A and B, near ground level, 200-300 feet apart (10 feet for cali-
brating hand levels). Set up exactly halfway between A and B. Teke a2 rod
reading a on stake A and a rod reading b on stake B. The computed eleva-
tion difference, a-b, is the true difference, regardless of instrument
error. Set up close enough to A so ‘that a rod reading can be obtained
either by reading through the telescope in reverse or by measuring up to

. the horizontal axis of the telescope by steel tape. Take a rod reading

c on stake A and a reading d on stake B, If the instrument is in adjust-
ment, (c-d) will equal (a&-b). If the instrument is out of adjustment,
compute what the correct rod reading e on B should be (e=b+c-a) and adjust

the instrument to cobtain that reading. The hand level will be calibrated

at least once & year, or more often {f the operator determines the instru-

* . wment 18 out-of-adjustment. Calibration of the hand level will be done
‘using the same methodology as described for the surveying level. Equipment
" not listed in Para. 5.1 that may be deemed necessary for the study, and
S " that is subject to operational variation, will be calibrated as necessary,
.. 7 7 &and calibration records will be maintained in the notebook. Schedules for
. calibration will be determined at that time, and listed in the notebook.

€.0 POTENTIAL LIMITATIONS: The limitations of this procedure include the iden-
tifiabilicy of the presence and limits of erosion scars or sediment deposits,
variability common in erosional and depositional landforms, the scale and
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details of available topographic maps, and the physiéal accessibllity to areas
affected.

7.0 QUANTITATIVE/QUALITATIVE CRITERIA: This plan is generally applicable to all

scales of erosion and deposition. Precise measurements are rarely necessary
to document severe erosion and (or) deposition because natural variability of
erosion and deposition parameters commonly exceeds 100 percent of the mean of
any given parameter. Erosion scars and deposits range in size from a few to
thousands of feet on a side. Many accurate, but imprecise measurements of an
erosion scar or deposit are more useful to describe the landform than a few
precise measurenments.

8.0 JIMPACTS ON OTHER ACTIVITIES: This work will have no foreseeable impact on other

activities. Minor surface disturbance will be restricted to hand tools, and
off-road reconnaissance will generally be on foot. Other activities, especially
construction and "clean up® of debris following severe runoff could destroy
erosion scars and deposits needed for this activity.

9.0 APPROVAL: The above items are subject to review and control in accordance with
QMP-5.05. All subsequent activities will be detasiled in USGS Scientific Note-
book No.: USGS-SN-0002, of which this documentation becomes a part. The follow-
ing signatures authorize starting the described work following the effective
date. This Scientific Notebook Plan supersedes technlcal procedure NWM-USGS-
HP-174, R1, *Technique for Measuring Sever Stream-Channel or Hillslope Erosion
and (or) Resultant Sediment Deposits.”

77% Yz fao 5720
Preparet‘ D.F. Meyer { Ddte YMP-USGS QA Manage
W &, %gédgg' 4 ~24-9¢ J ar— (¢ He-\_ Ylat5s
iewer: J.B. rnecki Date Technical Ptojéc: Officer: Date




w.b.s. 1.2.3.1
‘ QA=n/a
Department of the Interior
U.S. Geological Survey
Branch of Geologic Risk Assessment, MS 966
Box 25046, Denver Federal Center
Denver, CO 80225-0046

. ) / Apnl 30, 1991
Memo from: Jodn mbp’ g, Branch of Geologic Risk Assessment,
Geologic Division, USGS

To: David C. Dobson, Branch Chief, Regulatory Interactions Branch,
Yucca Mountain Project, DOE

Through: William Langer, Study Plan Coordinator, ‘Geologic Division,

- USGS

Subject: Corrections/clarifications to Study Plan 8.3.1.17.4.1, Historical
and Current Seismicity

The following clarifications and/or corrections to Study Plan 8.3.1.17.4.1,
Historical and Current Seismicity were requested by the NRC staff during a tclcphonc
conference call held on April 15, 1991. Please transmit this information to the appropriate
pcrsonnel at the NRC,

1. Two earthquakes were omitted from table on page 2-1; the information that should be
added to the table is ‘

Lat. (N) Long.(W) Date Time Magn. Dist.(km)
from YM

36.5 118.0 Mar. 26, 1872 ? - 7.9  150-200

37.081 116.074 April 26, 1973 17:15:010 5.6 0-50

2. There was a request to add a statement after the second sentence of the first paragraph
on page 3-2 such as
“To the extent permitted by the available data, additional information will be also
compiled for historical earthquakes with magnitude less than §.5."
The mtent of the latter half of thc statement already in the text, "Important earthquakes
are those which have a magmtudc of 5.5 or greater, or which may have had a
substantial impact on the site.” was to allow for compilation of additional data for
events with magnitude smaller than 5.5 in cases were such & compilation would be
useful (e.g. compilation of spectral amplitudes for magnitude 1.0 earthquakes would
not necessarily be of any use in assessing site suitability even though such compilation
is possible). Thus, we do not feel that addition of a new statement as written above is

necessary.

3. The first sentence of the last paragraph on page 3-6 should say "necessary to decrease”
rather than "necessary to increase”.

4. The NRC reviewers questioned why no requirements for tolerance, accuracy, or
ision have been explicitly specified for this activity (section 3.2.4 on Fagc 3-7). As
indicated in the Study Plan and in our Technical Proccdures. estimates of the precision
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of hypocenters, magnitudes, etc. (all parameters estimated as part of our routine
monitoring) are derived as well as the parameters themselves. Our approach is to
include all parameter estimates together with their associated precision estimates in our
catalog of earthquake characteristics. We feel that keeping all data and parameter
estimates with an assessment of their reliability is preferable to omitting them because
they do not meet some cut-off criteria. This allows for the greatest flexibility in future
analyses since cut-off criteria may change depending on the analysis being performed.

cc: Kaye Shedlock
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v, Department of the Interior
U.S. Geological Survey
Branch of Geologic Risk Assessment, MS 966
Box 25046, Denver Federal Center
Denver, CO 80225-0046

) ;A(/ May 29, 1991

From: Joan Gombe;g, "/Branc'h of Geologic Risk Assessment, Geologic
Division, USGS

To: David Dobson, Branch Chief, Regulatory Interactions Branch, Yucca
Mountain Project, DOE

el/‘l"hrough: William Langer, Study Plan Coordinator, Geologic Division,
"7 USGS ’

Subject: Final clarifications to Study Plan 8.3.1.17.4.1, Historical and
Current Seismicity

I have spoken with B. Ibrahim of the NRC regarding the clarifications to Study
Plan 8.3.1.17.4.1, Historical and Current Seismicity as described in my memo of April 30,
1991. This memo is a response to his request for some final modifications/clarifications to
that memo. '

1. The magnitude of the 3/26/1872 (Owen's Valley) earthquake listed in the table on
page 2-1 is a moment-magnitude (Mw) that I obtained from a recent report
(unpublished) by C. DePolo, D. Clark, D. Slemmons, and A. Ramelli from the
Nevada Bureau of Mines and Geology and the Center for Neotectonic Studies at the
University of Nevada, Reno. The more commonly reported magnitede is a local
magnitude (ML) of 8.25. However, the moment-magnitude is generally believed to be
more accurate for large events (it does not saturate) and that is why I chose to include it
in the table. If you feel it is more important to maintain consistency with the other
magnitudes listed in the table (moment-magnitudes are not available for the other
events) and in the SCP please change the value to 8.25.

2. Please modify the statement on page 3-2 that states "Important earthquakes are those
which have a magnitude of 5.5 or greater, or which may have had a substantial impact
on the site” so that it states "Important earthquakes are those which have a magnitude
of 5.5 or greater, or earthquakes with smaller magnitudes which may have had a
substantial impact on the site". , ,
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