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parameter-value range. The alternate methods will be utilized
only if the primary (selected) method is impractical to measure
the parameter(s) of interest. In some cases, there are many
approaches to conducting the test. In those cases, only the most
common methods are included in the tables. The selected methods
in Table 3.3-3 were chosen wholly or in part on the basis of
accuracy, precision, duration of methods, expected range, and
interference with other tests and analyses.

The accuracy and precision of methods are difficult to
quantify before actual testing and implementation of the
methodology. Generally, for method selection, the accuracy and
precision prediction is a relative judgement based on the USGS
investigators' familiarity with, and understanding of, the
method. For selected methods, if values for accuracy and
precision exist, they will be listed within the USGS technical
procedures.

Similarly, the duration of a method is difficult to quantify.
The duration of some methods may be seconds, whereas the duration
of others may be months. The methods, however, have been
selected so that the parameters of interest can be evaluated
reasonably within the schedule of the study (Section 5.1). The
total duration of the method is dependent on the number of times
it is implemented, which is dependent on the spatial variability
of a parameter within or among geohydrologic units, the accuracy
and precision of the method, the number of available samples,
and desired level of confidence in reproducibility of the
measurement.

The methods were also selected by considering their ranges of
measurement. It would be senseless to select a method that could
not provide accurate data within the expected range of the site-
characterization parameter of interest. Again, the expected
range of method is difficult to quantify without actual testing
or implementation of the technique. The USGS investigators,
however, have selected methods which they believe are suitable to
provide accurate data within the expected range of the site-
characterization parameter. Some of the expected ranges of site-
characterization parameters have been bracketed by previous data
collection and are shown in Table 3.3-3.

Finally, the interference of a given method with other tests
in the site-characterization program was considered in selecting
the method. Generally, the selected methods will have little or
no interference with other tests and analyses. In cases where
methods do interfere, the USGS investigators have planned their
testing sequences accordingly, in order to maximize data
collection and minimize interference.

3. 3-35 ay 15, 1989
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3.3.4 Technical procedures and quality-assurance program

The USGS quality-assurance (QA) program for the YMP requires
the evaluation of study plan activities to determine the applicable
QA criteria. A QA Grading Report that identifies the criteria
applied to this activity will be prepared and approved following
applicable YMP procedures. The QA Grading Report is distributed as
a separate controlled document from the study plan.

The technical procedures which will be utilized in this
activity are standard procedures derived from the scientific
literature appropriate to the various techniques.. These procedures
have been adapted to compensate for site-specific conditions and
incorporate the quality-assurance requirements of. the Yucca
Mountain Project.

Table 3.3-4 provides a tabulation of technical procedures
applicable to this activity technical procedures for chemical
analyses for this activity appear in Table 3.5-2). The technical
procedures are listed according to the tests/analyses of Table
3.3.3. Approved procedures are identified with a number and a
procedure effective date. Procedures that require preparation do
not have procedure numbers. Procedures that are identified as
"needed" in the table will be completed and available 30 days
before the associated testing is started.

Equipment requirements and instrument calibration are described
inthe technical procedures. Lists of equipment tepwise
procedures for the use and calibration of equipment, limits,
accuracy, handling, and calibration needs, quantitative or
qualitative acceptance criteria of results, description of data
documentation, identification, treatment, and control of samples,
and records requirements are included in theie documents.

3.3-36 January 11, 1991



YHP-USGS-SP 8.3.1.5.2.1, R1

Table 3.3-4. T o for ehe egt dIsehn-e prpaq ISP Aet~vity

A -3 -2 - I I I

mDotane ) indicate informtion i not available and to O Cototmlnho.

CTchnical procedures will be in pace 30 and 60 days prior to cncatnt
of ork for standard and non-standard procedures respeCtivlty.)

Technical Technical procedure Effective

procedure nuber date

N -uss.)

mto-tsenoino anelsis and v rification

GP01*11 Geologic ompping 110818

P-12IhO Oveloomnt of methods to calibrate rmot-sensing surf icil In pr p.
data against hdrologic and rotated properties of reoresentatiwe
noterials in a Southern-Neada ground-water basin, evda nd

California

NP-158 0 Nydrology and hydraulic nature of fracture tones nd lineaments In prep.
determined fro rt aning nd hydrologic analysis
Ctentatve procedure)

RP-173,10 Data collection protocol for plant co~mnity anaLysis 06M/U

Estineta character of roud-water dischargo sing meleamtotogic. Isotocic. and geochemical data

GCP-01.40 ladiametric-ag data ba 06/15/61

GCP-02,R1 LabeLing, identification, and control of les for 06/20/87
geochemistry ard iotope geology

GCP-03.1 Uraniawrles dating 03109/

GCP-05tl Iadium-euivalant unli, thoriu,, and potassiu analysis by 03/09/88
g-.ra pectrometry

GCP-06,tO Potasaium-argon dating 06/15/81

GCP-08,R1 Fission-track dating 05/26/88

GP-02.f0 Subsurface nvestigation 03/01/83

GP-03.RO Stratigraphuc studies 001/8
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Table 3.3-4. -^#14A1 nrmnpdFr% Pmr tho m t eAtt&a ArrgA Ier AtAvity

|, w S F v 1 .J}--OnotintFI

Technical Technicat procedure Effective

procedjre rsr date

CthNUSOS-)

Estimte character of arourd-str discharge usino psklontologic. isotoole. arid oeochemicat dat

HP-01,R0 Methods for determining water Level 01/11/82

HP.08, Methods for determitnaton of Inorganic sLfttances in water 0OUS

HP-111O Methoda for determination of rdioactive sstances in water 06/18/82

HP-13,10 Collection ad field alysis of uaturated-tane grouwi ater 08/ S3
$svtes

HP-23,R1 Collection d field analysis of saturated-zone groud-water 11/04/83

HP 25,1 Methods for mauring water levelt using the ode Logging Van 07/204

HP-26.*0 Method for catibrattng ter ll ear urn equiment using 08/14/84
the reference steet tpe

HP-34,10 Preliminary method for mesurirg discharge for an aquifer test 05/15185

using a staff g" ad a calibrated container

HP-37.AI CH lIng and coring uiconsolf dated sedf snts 11/18/88

HP-39,RO Method for detrmInrq water lts usir the troi1r-mintd In prp.
hoist (1-134719)

KP-54,Ro Vste-f too aessurmm uing wel rs f luan, d borrels 05/16/88

'9-71 .10 Met or intortne wator-lel ch nge usir a C tll 09/01/87
Scentifis 21X lcrologer

HP. 10 Method for sur ng water levels n walls using reoled 0622/87
(2.600-ft 2n 2.800-ft) stel tape

NP-76.10 Olatom Numeration studies 04/08/85
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Table 3.3-4. Tpenira frn~e*^- tlhe AR^t dte $qxr&O p~ tg IP £e-rivilv
P 3 2 5 2 1 31)--Cn 4 nrAd

technical Technical procecure Effective
proce are n r Cate

CMM-USCS-)

tstimute character of iround-water ischarge usinu mlecntoloic. ItOevC. ard ecftemical data

NP-78*11

HP- 79 RD

NP-3 10

RP-91 ,10

IP-9 10

Needed

'WfSESS.OP-16e12

tYS-ESS-OP-211

T'S-ESS-OP-25 11

TVS-ESi-CP.51 ,10

TW-ESS-OP-S2.10

TIS-1OP-53,1Ot

TuS-ES5P-117,l0

W-17.11

NP-173,10

P-8510

ornrine calcareous-microfossit sample preparation and data
acquisiti0n procedures

Analysis of fossil pollen from ake sedinents

orilling and casing of observation holes in sand deposits

Collection aid field nalysis of surface-water stples

Instructions for operation of a weil sounder for masuring water
lls

Underwater procedures

Siamenc X-ray diffractomter procedure

Alignment of Slemne diffroctiontar

Clay-minerat separation _ preparation for X-ray diffraction

Nattier B sto-weighing procedure

Naking fused dicsn with Junior orbit shaker

Pulverizing with Spe 00 shatterbox

Instnantal neutron ctivation

Oeterminotlon of the Isotopic ratio /D in water

Dats collection protocol for plant cnzity alysis

thod of mnitoring water-level changes using a pressure
transducer and the Fluk 20 I Data Logger

06/13/88

10/20/86

06/22/87

10/07/67

06/0588

02//6

11/24/S2

02/05/86

02//86

02/05/86

02/05/86

08/15/11

07/19/18

06m/u

In prep.
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Table 3.3-4. Taehn1Rel rmn.jvtir9p fer rh nxer p 1ppg W IVIVAlw4y
1 l , 1I--ntlniipet

Technical Technical procere Effective
procedure tsaer xate

(NW-USGS-)

Itiests character f ro~id-iaetoe discharge usir oteon'tokogie. isotoo,44. and eochaica data

TWS-ESS-OP-11,40

TwS-ESS-0P- 112.1O

GM-0A,9 1

Gc-07,21

Procedure for -ray fluorescence analysis

Operati ng instruction for International Scientific instrument
Modet 05-130 scaring etectron microscope and TACOS northern

series It -ray analyzer

uraniuo-trend dating

Mineral separation for geocheistry and isotopic nalysfs

01/14/m8

01/27/83

05/27/83

o0/27/8

CCPr-l ,10

CP-02,1

GCP-03,31

GCP-05,1

GCP06.,10

GP-02.10

GP03.20

HP-00.1O

Ostimstian of est-ootentfowtrle heed by nalysis of 61inerl deoseits

Radiametriee dt b 0/15/81

LaelIrg identification, and control of les for 06/20/67
geochwistry nd sotope geology

Uraniumsories dtirg 03/09/a3

ladium-qulvslent uranium, thorium, and potasaiwa analysis by 03/09/88
gmiray spectromatry

Potasshumaran datin 06/15/81

ssiontreck 4ating 05/26/88

k=rf ace fnetigations 03/01/63

Stratigrple studies 03/01/83

Methods for determination of inorgani stances in water 0/06/U
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Table 3.3-4. twechnical r-ldu thr i t "Aset e hn,.etr o aras ISC Aeivtlv

P j -2 A 5 21 L--C ,"ietn4

technical Technicat procedure Effective
procedure number date

CNJ-USGS )

Estimation of past-potntlarietric hd by analysis of mineral deposits

NP- R0 hMethods for determination of radioactive sstances in water 06/11/82

NP.23.R1 Collection &aM feld analysis of saturated-zone groud-water 11/04/83

NP-37,R1 Orilling ard coring uconsolidated sedimnts 111/18M

NlP4.10 Mthod for macsring water lvels in wells using roted 06/22/87
(2.600-ft and 2800-ft) stel tae

NP-7S 11 U1c _urine carca ua-microfosit sple preparation nd data 06/13/68
acquisition procedures

iP-79,R0 Analysis of fossil pollen froo lake sedisontu 10/20/86

eed Underwater procedure'

Neded Procedure for cndOcting well nventory

NP-1MRto Processing of sol, sediment and " ter samples for hrysophyte 01/27/89
cysts

CCP-04.R Uranium-trend dting 05/27/88

GCM-07.R1 Mineral sepration for geochmistry and isotopic nalysis 05278

Needed Selimic-reftectlon surveys

Electrommnatic (E) round conductivitv

Needed Radio-froquency gro mcionductivity ousurmmnts for oopping of
water table

3. 3-41 January 11, 1991



Y;iwUSGS-Sp 8.3.1.5.2.1, .kl

Table 3.3-4. v-e-re-' #" Zn- e2 1A; fecal etIvi~v

- 8~~~~~ 1 ) t . ¶ n-C~t ee

Technicat Technicat procedure Effective
phocebjte enor date

(Cil-USCS-)

Estimation of storace coeffielent

Storage coefficient estimation by verticaL-variabillty methodleeded

I
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Table 3.4-1. Sary of tests and methods for the naloa recharge
*ctivitY Sep I.3..5.Z..4)-eentinec

Methods (elected d alternate) Site-characterization Expected range

:o~heistr of Perinra

C eohemistry *f orid-zoe infitrat0n

Characterization of unmaturated-zone
mineralogy and chemistry
(selected)

Chmistry,
water

unmaturated-zons Sofl ineralogy 0-100
wt
soit chemistry 0-100 wt%
(eneral pLished
literature)

Coehronology of unsaturated zone by alL
practicable methods
(selected)

Measuroment of unaturated-zone hydrologic
characteristics
(seleted)

messurment of site runoff characteristics
(seetetd)

Develop od test unaturated-lone
mess-balance madel
(selected)

.

m

C-14 0-5 ka
U-series 0-4 ka
desert varnish, not yet
know for site
TL, not yet known for
site (limits of
technique)

K. 1o' to 10 10

no, 00 vot ( at
pbtished iterature)

0-1 3 /sec (nral
pubtlahod literature)

a

U

3.44 15 may 1, 1989



YMP-USGS-SP 8.3.1.5.2.1; RI

precision prediction is a relative judgement based on the USGS
investigators' familiarity with, and understanding of, the
method. For selected methods, if values for accuracy and
precision exist, they will be listed within the USGS technical
procedures.

Similarly, the duration of a method is difficult to quantify
exactly. The duration of some methods may be seconds, whereas
the duration of others may be months. The methods, however. have
been selected so that the paramstars of interest can be evaluated
reasonably within the schedule of the study (Section 5.1).
Furthermore, the total duration of the method is dependent on the
number of times it is implemented, which is dependent on the
spatial variability of a parameter within or among geohydrologic
units, the accuracy and precision of the method, the number of
available samples, and desired level of confidence in
reproducibility of the measurement..

The methods were also selected by considering their ranges of
measurement. It would be senseless to select a method that could
not provide accurate data within the expected range of the site-
characterization parameter of interest. Again, the expected
range of method is difficult to quantify without actual testing
or implementation of the technique. The USGS investigators,
however, have selected methods which they believe are suitable to
provide accurate data within the expected range of the site-
characterization parameter. Some of the expected ranges of site-
characterization parameters have been bracketed by previous data
collection and are shown in Table 34-1.

Finally, the interference of a given method with other tests
in the site-characterization program was considered in selecting
the method. Generally, the selected methods will have little or
no interference with other tests and analyses. In cases where
methods do interfere, the USGS investigators have planned their
testing sequences accordingly, in order to maXimize data
collection and minimize interference.

3.4.4 Technical procedures and quality-assuzance program

The USGS quality-assurance (A) program for the YP requires
the evaluation of study plan activities to determine the applicable
QA criteria. A QA Grading Report that identifies the criteria
applied to this activity will be prepared and approved following
applicable YMP procedures. The QA Grading Report is distributed as
a separate controlled document from the study plan.

The technical procedures which will be utilized in this
activity are standard procedures derived from the scientific
literature appropriate to the various techniques. These procedures
have been adapted to compensate for site-specific conditions and
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incorporate the quality-assurance requirements of the Yucca
Mountain Project.

Table 3.4-2 provides a tabulation of technical procedures
applicable to this activity. The technical procedures are listed
according to the tests/analyses of Table 3.4-1. Approved
procedures are identified with a number and a procedure effective
date. Procedures that require preparation do not have procedure
numbers. Procedures that are identified as "needed" in the table
will be completed and available 30 days before the associated
testing is started.

Equipment requirements and instrument calibration are described
in the technical procedures. Lists of equipment stepwise
procedures for the use and calibration of equipment, limits,
accuracy, handling, and calibration needs, quantitative or
qualitative acceptance criteria of results, description of data
documentation, identification, treatment, and control of samples,
and records requirements are included in these documents.
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Tab e 3.4-2 : -te' - or n'lop e e

Washes -) indicate Information is not available and to be determined.

(Technical procedures will be in place 30 nd 60 d prior to coweenmet
of work for staiward and non-standard procedures respectively.)

Technical Technical procedure Effective
-procoedure n'er date

CN*USGS- )

Oatt collection for mesic-zone sites by hydrologic-bjdost modelin n chloride-ion. ss-balanco tmodliMq

HP-08,1O Methos for dtermination of inorganic subtances in water O/O6/82

HP-16R- Coltection nd preservation of atmospheric precipitation sples 613/U
for deuterim and oagen-is analyses

HP-SXAR0 ater-ftlow weasurwnts using weirs fwies, ad barrels 05/18/8

HP- ,A0 Mthod for monitoring water-level changes usirn a Cabell 09/01187

Scientific 21X Mlcrologger

(P-91,10 Collttection and field analysis ot surface-water smle 10/07/87

xP-110.R0 Extraction of pore wters by centrifuge methods 06/0 8

H0.123,0 14ethod for xtraction of pore water fro tuf cor by tfaxlf 05/20/8
copression

D-126,1O Extractfon of rIdwat water frm tutf t te by vacqua 06/15/
distillation

Nded Solt hydrologic properties '

Needed Evawutf on of contporary pckrat tdr 

KP-93*l0 ethod for procusaing electronic dat tra a C ll Sclintific 05AI/8
lXI Micrologger into water levels

P-27,11 Tr wall wd naturat outcrop spling for coordlnoted studies 0607/8

nP-173,R0 Data collection protocol for plant camity aalyss 06/2/

HP-163,10 Mteorological monitoring of Yucca Mouatain and vicinity In prep.
(tentative procedure)

HP-1660Rl Strem discharge meaurmnts using Pg"e meter 05/18/88
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Table 3.4-2 T-Nn1cal e n-pdurPg r R!ale r4 rn. metIvItv
ISCP At4v4v A v 1 ! t I1--enInue*

rechnical Technicat procedure Effective
rocedure f5.ber date

(uNMUSGS*)

nes enl laett J- do- I- I- -A &I-IA-d- _^l w__

*-- ---- -*IW - -- *9* 7 .Wt * W .S* -*&t W.I..i..~~ Ing

mP-i0to

NP-167,10

NP-168,10

HP.1 71.10

NP-1.1o

1112511

liethod for meaurng teperature using a Cum*lU Scientiffc,
Irc. 107 teperature probe

Precipitation eauriwnt using a latfort weighing rain gage

Measurment of energy f denity by a pyr&-cmter

Low-tansion Adoee mofsture teapting

Water level masurment uing a ten-turn potentiomter

lethod for measuring water level uing a portablo mltcord tor

cable

Estfutfan of rechrv by hydrtolc-bdaett riodelro

Hydrologic biet modeLing

Estletlon o vecheroe by chtorideion-. ess-elnce odel"I

Chlorld mi sbeteanmodeting

Ae drwm softaie docaentation

tocheistry of rid-2an. Infiltratden

05/27/88

06/09/U

06/09/U

06/8/88

06/09/U

Needed

Needed~

Needed
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Table 3.4-2 1-hC4- 3 2-n1 Be- ana r i P.T 4trt
rqro 0 '1sri-V 1 2- 1 1--C n1ini^ e

Technical Technical procedure Effective
procedure aer date

(WA-USCS.)

% oehgmistry of lefdZe" inflttPtQn

Nas42beatnCE modeling,X**d~
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methods do interfere, the USGS investigators have planned their
testing sequences accordingly, in order to maximize data
collection and minimize interference.

3.5.4 Technical procedures and quality-assurance program

The USGS quality-assurance (A) program for the YMP requires
the evaluation of study plan activities to determine the applicable
QA criteria. A QA Grading Report that identifies the criteria
applied to this activity will be prepared and approved following
applicable YMP procedures. The QA Grading Report is distributed as
a separate controlled document from the study plan.

The technical procedures which will be utilized in this
activity are standard procedures derived from the scientific
literature appropriate to the various techniques. These procedures
have been adapted to compensate for site-specific conditions and
incorporate the quality-assurance requirements of the Yucca
Mountain Project.

Table 3.5-2 provides a tabulation of technical procedures
applicable to this activity. The technical procedures are listed
according to the tests/analyses of Table 3.5-1. Approved
procedures are identified with a number and a procedure effective
date. Procedures that require preparation do not have procedure
numbers. Procedures that are identified as "needed" in the table
will be completed and available 30 days before the associated
testing is started.

Equipment requirements and instrument calibration are described
in the technical procedures. Lists of equipment stepwise
procedures for the use and calibration of equipment, limits,
accuracy, handling, and calibration needs, quantitative or
qualitative acceptance criteria of results, description of data
documentation, identification, treatment, and control of samples,
and records requirements are included in these documents.
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Table 3.5-2 "cahoeal nreomixro fr th eAle At n RtO pfl1nO sit1fS vatn
- c2e1fet (Rep Aettvftv l 5 g21 41

3ashe i-*} indicate informtion not available nd to e determined.

(Technical procedwcs wilt be In place 30 and 60 days prior to caencm t
of wr fr stunard nontadard rocedures respectivety.)

Tenic.al Technical procero ffective
proce"Oe . 'er date

(MM-USCS-)

Field invetliations

GP-01 ,10

cP.05.l0

GP-O?,10

GP-16.10

OP-19.10

TM-S* S5P101,l0

G.-Vll

0eo4ogfc rping

Geologie s.pr activities

Gologie traiching studies

Inventory of drfilthoto core

Procedue for the handling and storage of dril core at the core
library

Procedure for the identification, hnding. d dispoeltion of
drfilholc core nd cutting suples fro the'drill site to the
eore I brar

PrelaItnary procejre for drilling and coring of wet- and

a11ndit, storag, nd shipping of 51l"

Slpe, identification, nd control for amneralogy and petrology
studies

Truc wall td natural outcrop Swpling for coordinated studies

03/01/83

03/01/83

O/14/84

03/20/87

03/20/87

030/57

08/14/66

06/0285

06/17/87

0OMB7

M41nrerloacat tests

Tug uS-0-04,o2

TYS*SS*DP-04,14

uSE*S3-DP0116.12

Handling. stor g and hipping of ple

Thin-secton preparation

Stamen Xray diff retonter'procedur*

06/02/85

07/08/56

02/02/86
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Table 3.5-2 ' "hMCAI re.&Avie r he epiE.% and otAlIn& * 4 1 4
eA vin

,de P"Mqts SC Atnvtv 9 ' S 2 1

Technfcal Technfcal procedure Effective
procedure number date

(mM-USGS-)

minwralogical tests

TWS-ESS-OP-24.RO

TYS-ESS-OP-25 ,P

TWS-ES3-DP*SOR0

TWS-ESS-OP-56.RO

CCP-G7,RI

AtiUwnt of Simerso dffractoneer

CLay-minerol separation and preparation for X-ray diffraction

Sputter coating with gold

Srinkmn automated grinding procedure

infraol separation for geochemistry and isotopic anslysis

1/24/8

02/05/86

0/03/86

02/05/86

05/27/m

6eochamical tests

us-EsS-0-o,4,2

TWSESS-OP-06.12

TYS-ESS-OP-07,12

TW-ESS-OP-19.R1

TIS-ISS-OP-20,I1

TS-ESS-OP-50,0

TlS-ESSPOP-5tRO

TWEL-SOP-52.20

TYS-ESS-OP-53,10

TWS-ESS-OP-54,10

Iandling, storage, and shipping of mMLs

Carbon coating of saples with OV-502 vacua

Nicroprobe erating procedure

SmpL preparation: Rock powders

Proprtion of fdglts bea fm rock powder

Sptter Coating with old

Nattier O0 a"mopl-weihing procadara

laking fd disc with Junior orbit shaker

Pultverizing wth Spix 850 Shattrbox

Crushing with SO-ton hydraulic press

04/02/8S

0205/86

07/08

11/24/82

11/24/8z

04/03/86

020/6

02//

02/OS/6

02/05A/6
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Tabl 3.5-2 nehni-I nrne-g4ure ^or tt w eait4ia St a n an
Mqt p V I .l 2 1 4v-irt1,AI

Technical Technical procedure lt ctiw
procedure ber date

cmaI-uscs*)

Oaoehewicl tests

TS-ESS-OP-55.10

TWS-ESS-DP-56,10

MW-ISS-DM1 0

TW-ESS-CP-112,10

Rock-splitting with 50-ton hydraulic press

Brinkat autmted grinding procedure

Instrumntal neutron ctivation

Procedure for x-ray fuorescence analysis

Operating instruction for International Scientific Instrument
Model 0-130 seaming electron microscope and TC northern
series I x-ray analyzer

02/05/86

02/05/86

01114188

01/2/88

fluid-fnctusfon Inystftfone

TVS-ES-OP-04R2

GCP-14.11

T8ESS-F01-113.10

11eded

ndling, storage. and shipping of slet

Extraction u rowey of moter fro calcite-hosted nclusion
fluids

Tmerture determintion from fluid nclusion studies

1udriote -s spectrimtry

04/O/85

07/19/88

011/88

GcP-02.i1

Gc-03,ii

Geochronologic Inetfastiona

aeling Identification, and control of sptes for
oeochaistry d sotope geology

Urnuwseries detfng

01/20/8

0"9M
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Table 3.5-2 _ _b=!4qAl O nalino S thfe1p vt

dAWensIt EP A;ivitv A I 7 *

Technical Technical procedure Effective
procewe mer ' date

(IUWUSGS-)

Ceolronoloefc inVestlatlons

WCP-06,to

GC5-tSS9, ,1
WO-11 .11

TUSIESS.-0.12

TOS-SS-OP-201t

TUS-ESS-OP-50,O

TWSE#SOP-51,f0

TUS-SSOP-54.20

Tu5-s~enDo,55,tO

TIS ESS-OPS6,20

Needed

TOl-EIS0-113.to

Potassi-ergon dating

Fisfon-track dating

Spike calibration

Lborstory prep ration of pdogenic carbon te rinds for
redlmomtric dating

Nandting, storage, nd shipping of stle

One-tim research nd developent wor

Preperation of fed-glass beads frm rock powder

Sputter coating with gold

Ntttr 1100 s.ple-weighing procedur

flaking fuad discs with Junior orbit Shar

Puverizing with Ipex S0 hatterbox

Cruhing with 50-ton hydraulIc press

ockptitting with SO-ton hydraulic pres

Brian autoated grindino procedi

Instnantat neutron ativation

Electron spin ew e dating

Teepersture deteraination fr fluld Ircluuion studies

06/15/81

OS/26/88

0615/81

04/29/68

04/02/85

as/19/89

* 11/24/82

04/03/6

02/0/8

02/05/66

0205/86

02/05/86

02/05/8

02/5/86

01/2788
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Table 3.5-2 -eta oreiirmq 'or r- ele
4
r r a A-i d vI4 n

d40nw I w C oCD A'4'i~rv .3. * S 2 '1-* Cfr4 110

Technical Technical procedure Effective
procedur nuer date

(HUS-USOS-)

Geochr-omologic investlgations

rU-ESS-DP-11,Rt

WU-04,1

Procedure for x-ray fluorescence analysts

Urnime-trend dating

Ou14/a

05/2/88

GCP-02,11

GCP-13.RO

CCPt2,Ot

Tracer*igotooe invtigtions

Labeling, idntlflcation. ad control of sgtf for
geochmistry nd sotope geology

U-Th-Pb sotope gochuistry

Rb-Sr Isotope geochemistry

Stable-Isotom investfutfoge

01/87

04/29/88

01/25/88

TWS-ESS-WP-O6.I3

GC,-i1*1

ccp-iSii

GMcP.¶6ui

W17. ii

Nandifrg, store, and shipping of sp 0/0

Extraction and recovery of water frm calcte-hosted nchision 07119/

Oxygen Isotope analysis of opeltne-citica. chalcedony, aid quartz 07/19/88

Carboate carbon und oxygen Isotope anlse 07/19/U

Ceterafnatfon of the isotopic ratio NID n water 07/19/88
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Tab1e 3.5-2 rele n^MA1 Vm* eg e!% # t*14lp n- rnalg ilra vet

dna~ I f s C!:P 3keriity 1 * 1 t 41 -Cnti1n,.d

Technicat Technical procedure Effective
procedure number date

(cM-uSoS)

Poleontotovicat lvetleetions

MP-08,R0

Np-l1RO

NP-23,21

MP-76,R0

NP-T8,Rt

KP-79*,O

TW-SS-0P-04,tz

NP-16o,10

Pothods for determination of inorganic sbstances In water

Nethode for determination of rdloactive substances n water

Collectlon and field analysis of saturated-zone ground-woter

SMqfS

Olatom aniArtlon studes

morurine calcareouse-afrofossil savte prp ration nd data
acquisition procedures

Analysis of fossil pollen frm lake sediments

Kandling, storag, and shipping of sptes

Processing of oil, sediment, and Wtor sles for chryophyte
cysts

0406/82

06/18/2

11/04/83

04/08/8

06/13/U

1o/6

04/02/85

In prop. .

tvNdroteaoe invetieatione ed noIVes

Wp2,8 1

P-91,RO

HP164,O0

Collection ed filold analysis of saturate-on ground-uetor

Collection and field analysis of surface-water sples

landling, store, nd shipping of splae

Processing of sil, sediment, and water vlpes for chrysOphyte
cysts

10/07/8

04/02/85

In prop.
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Table 3.5-2 Imes"njea pr r-AI set rh PItn Acd ooA14n gi l eA v* ln

deoo20 l- tS iqt 14-Crele

Pi

Technicat Technical procedure Eltectve
procedte ue. at

(NI*USCS*)

Data integrstion Ed anays

Ms tecnicas prceduars idantiffed

. i-,
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