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Enclosed is a summary of the DOE-NRC meeting held in San Francisco,
on October 16-18, 1984 at the office of Woodward-Clyde Consultants.
meeting was a review of geophysical data for the Paradox Basin.
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NRC DATA REVIEW OF GEOPHYSICAL DATA FOR THE PARADOX BASIN
16 to 18 October, 1984
Woodward-Clyde Consultant office
San Francisco, CA

On the 16th, 17th, and 18th of October, 1984 representatives of the NRC
geotechnical staff (WMGT) met in the San Francisco office of Woodward-
Clyde Consultants to review the data utilized in the preparation of the
draft report titled "SEISMIC REFLECTION, GRAVITY AND AEROMAGNETIC STUDIES
OF THE GEOLOGIC STRUCTURE IN THE GIBSON DOME AREA, SOUTHWESTERN PARADOX
BASIN. As the data used to prepare this report is proprietary, it was
the purpose of this meeting to evaluate the quality of the data, how it
was collected, processed and analyzed and then to gather insight into how

K>L the interpretations presented in the above report were made. As this
meeting was to be a data review and not a workshop, questions regarding
geologic interpretations were not part of the agenda.

In attendance at this meeting were, in addition to the NRC and Woodward-
clyde Consultants, representatives of the Department of Energy (DOE),
Battelle Memorial Institute Office of Nuclear Waste Isolation (ONWI), the
US Geologic Survey, as well as Weston Geophysical and Lawrence Livermore
Laboratory. A complete attendance list is included as Attachment 1.

On the morning of the 16th, T. Grant, I. Wong and T. Turcotte of WCC
presented a brief overview of the procedures utilized in processing,
collecting and analyzing the data. For the remainder of the day the NRC
and its consultants conducted a general review of all data available.
During the 17th the NRC performed a detailed review of selected pieces of
data. The results of the NRC review are presented in the three attached
data sheets. On the morning of the 18th a discussion was conducted
between the NRC staff and consultants regarding all information reviewed.

In the afternoon the data review was concluded and results of the review
were discussed between the NRC and all attendees.

General observations by the NRC on the data were as follows:

1) Some seismic data is of variable quality.
2.) Seismic data were obtained and processed utilizing standard/

routine petroleum industry methodology.
3) Future seismic surveys should be of high resolution type

designed to provide additional information on the salt and
near surface strata.

4) The gravity and magnetic data appear to be of good quality.
5) The Davis and Lavender Canyon sites are located at the South-

western edge of the gravity survey. No data are included
to the Southwest of the sites.

6) If the Paradox Basin is selected for characterization the
relationship between gravity and magnetic data and geologic
features such as the Northeast trending basement features
and circular features as seen on landsat and orthophotos
may be the subject of a workshop between the NRC and DOE.
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7) Future geophysical surveys including proprietary data should be
available for submission to the NRC.

The NRC representatives at this data review wish to thank DOE, ONWI, and
WCC for the excellent cooperation in conducting this review.

ohn S. Trapp
U. S. Nuclear Regulatory Commission
Division of Waste Management

P. Michael Ferrigan
U. S. Department of Energy
Salt Repository Project Office

October 18, 1984

Attachments as stated.
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Reviewerk."?AIy 4.rAef h"W', L ee
Date /o // rt V

GEOLOGY-GEOPHYSICAL DATA REVIEW CHECKLIST

1. Name/type, identification number, and date of survey?
.Ve&,,yic Aefeeertio rvlvey ,f 6:ijSv D ,ef, AeeDa c'A(.;
p ec. if4r , C 7re7eie JrtiTc#vo iwcC "Avery# 1f&f t

la. What was the overall objective of the survey?
(i.e., What features were to be identified?)
7v ieyriAy _1evoJic sr;4crVde 1sr'gVM Of C-AW P1'f<

,1~ ~~~~.~ Se.#.1,0 I 7-e7

lb. What criteria were used for line or station locations selection?

6,00l S3,jo 1Aeozr4- D-rl 10 trJ

Ic. What geologic constraints were used in determining coverage?

-r,*oV.w>>Mhtc I- AjOP77/r COX-rrA&wiv7

ld. What was the density of coverage in survey?
(i.e., seismic coverage, gravity station locations, aeromag. flt line
spacing,...)

oeoD cov1,ee4Ze Tv rh#e (2 -to i Syc;r,). sAI'C CoieMzC

r// c t-eir(eicee ro ;#-I.o 2- SccT

le. What features (i.e., structures, anomalies, stratigraphic parameters)
were-determined by the survey?
Syes'ie 4elcrtI;P bWi~o#S i0Co~ rf A-b vf Co .$eL ro A've, -

IPepvoV'4,, WfJri, , h/i-/F vivS v r rcV Of .s4L.

lf. Comments on:
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S. reamt
Reviewerr. A't/AW,, 4K. XZJZ9#A', .
Date e/0 /,r/p4

2. How is the procedure documented?

AAtS0es/rtr'v+O £i4c toc~iov q- ,.A0erse se,.ssc ,?e~tecrtsv/
S~'dt-Sy XeCAODXh'D!f IDXO .S#05'-A 4' 7// rrC "ifv9R DtfeT oAeC o4T'r.

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

2b. If non-"standard", how was the procedure developed, reviewed, documented,
and approved? For example, COE, USBM, USBR, USGS, NBS, or other
(internal) processes.

/A'ocexrAof /loceve cot SC B found 4er Shave D'

/t7-r, f-c.#cuj Jffeer end"Iue.

2c. Have there been revisions and how and when were the revisions reviewed,
documented, approved, and implemented?

0mt4,L CPfAf1Ar0 6> ucc P.f xCqeoceriSA 0+ Sv.oft .Stef

IXe1tLCTI~PI :eSQ>/

2d. Show are any deviations from the established procedures that occur during
survey documented?

Csr$dtfsbeo /AoccDeebL#.&@ 4# ro havoc deem FotvlCeD

Pd hong~q c fvis roop *i o°o <cerssa ,;,- P *-r*

2e. Comments on:



3d. .. 1

A.rK-ei'A/', S. Le
or-e: £o//, tf

3. What instrumentation is used for the survey? SjetoIe 5clfic 4CeA ZecrT;O
D 1C47t#L /CCad/iV5 ;ys7 J vJcoI A 'ec Df-r4 oPd7-1,4er teo
D'e evr £oe.eces; f $q4iL svr &f D?-rf &fae 4 e 7ec°eDP .y4r-c.'fJ
eh,4ej, -reIe e e LMi,/~f, IY~ Dy'-deI ~ e-C-er£!^/ so> qeS e g tt ty /j,;e1PeS roCeq-i oyw"; of#fto Ge

3a. How were the reliabilities* of the instruments specified?

aCC Aet;eD £'A6o C 4CO 74 wfore 4c Lde io opi eI.V , Se';XD "

t (er7(ee ce C#cD).

3b. Is there a calibration system and-were calibrations systematically
carried out according to approved procedure?

,VvoA' H4e Me er. ev oiYcf4f-ra ir - 1 .

3c. Are the calibration procedures traceable to national or industrial
standards?

3d. Comments on:

* Reliability is defined as the probability of an instrument to perform a
stated unction under a stated environment for a stated line.
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Reviewer V, ir. rt' i9M&#$

4. What are the data processing and presentation techniques used?

/leM,/4L Pf-r4 lAoces.F.V iJeb. Xec 4r7 *eo # Me ctp sh c
epz,,wI IpFoo toie 37 D61i Chow' 4Dect.

4a. How can the raw numerical data be retrieved?

o~~igtozetD;eL cmov 1~~, vu de eeeve-Fre.04/,1~l 93+- eo4,/ T-45oejr fvsr7 ~

4b. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

Yes, 3Sr-WPI1-e-bs Sie I- 4&+t7 IAoI~anrtS

4c. Are the data keyed to geological, environmental, geographic or other
traceable references?

yef, Defe TV TlTje 'of'3If le f 47 ( O-r-

4d. Comments on:

-
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Reviewer .'t&(c Y 6.K rdA #4"AI
Date ,4. Lee

5. What are the

cLg y

acceptance/rejection criteria for the survey data?

r0 /MWTiP yeOLv9i4L F~C/O o f Are.Sre FP,
s r I/" c e o ew r ;w.

.

5a. Were these criteria established prior to survey performance?

yes.

5b. How are the criteria implemented? (Data handling, review procedure,
corrective action.)

o Data Handling

OZA',V4-LL7 4eCcODCD O4urd "-oeACe ie;eeD &4ieb '1- W i r
4,,Cee4-eD Fate / dcseltoces"I<y TOv o, C .

O Review Procedure

xf CVAffrC-rf/r W-f-i Vr/ct-C ( J ,xeIM.-v&er, A-c.) to

4ifo ,er;C tre by c th e'sAk seqic- LiAl cS.

0 -Torrective Action

S ot

6e Xe14 feD.

-r
.~~e=*.Te~tIe'LdA~ZBY .,t5 e64e-~r'EP T-o
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Reviewer ' Y'-'/.t ,
Date A

6. General comments (such as, relationship among different surveys, impacts
on interpretation, instrument redundancy, factors resulting in test
closure, accuracy of measurements, limitations, additional uses of data,
computer programs, and other miscellaneous comments).

A) DtI/CAeY7 Sc'epeyf /#4-e Di-ctoscO .b,4eer (Vt;rX D-ErT

AecoA#SDV;g fi jr"1,Aeer-4-6e f e-rAe.

c CrcO&ng M -'f £vV 1;'re4AefTrP/AS, T7f-£-e&vcCy VC7 D eD

4+fec rs 7rF e 'eScLTJo; op7c gOaz S',YeLL Ferm' es.

To or~9eA L'A'ef.

D) c e~yvA9 4-ccMc( t'i-. e a tc*Jve.cA.7- rhte DT4 S

ir , ercmr poP47- C 4r-,x..r ;q -c A'er.7t'S.

.f) CjEc"Cvj1, fO-pp t 0 0-ZS~l; M>Y 8 * 

7. Requested Data - (Identify all data and documentation that are needed for
further review).

Slhyce .,4-7-4 ;5 A-oreD f-f /AOAOiXr 1l'y - A? resxrl, VA/Ly

-1,4-11 le 4-r we Lo1-7-r;Ov (I-CC- OfSccS, s4A' FA'4W!f coJ)

oI L Fc Aif> pfode #D;i 4coe LP oe - -o T../e T e

c1,Vs4- Ts ye c SSe/.

its see/ N 7TatfD VAocv9 DfT O F15. 2-f 54cc /oF3r

T eft TWC A'e CbCJ Xcle(Lwe D:

FO etD rel/, 1 S f ' 
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rq *IX .. ' HOODHARDQ.-LYDE
PARADOX BASIN

SAN JUAN CO., UTAH_
I

.

@ SUM "(OWStZCAL DATE PROCESSED OCTOBER 81
SEISIC DAAt "PCoESSING CONTRACT NUHBER 6659

VDENA CA '.

7r

FIELD RECORDING
ACQUISITION BY SEISMIC ENGINEERING CO.

PARTY 3
_t. DATE AUGUST 1968

_ - * it .. ?. ... X., -I
TYPE

*-' RECORD LENGTH

ENERGY SOURCE
TYPE
DEPTH

FIELD GEOMETRY
NUHBER OF CHAN'NELS
$.P. NTERVAL
GROUP INTERVAL
COVERAGE
SPREAD

ANALOG
6 SEC.

DYNAMITE
20 FT.

24
1320 FT.
440 FT.
400 PERCENT
S060-220-.-220-5060

<-I

DIGITAL PROCESSING
I REFORMAT TO SEFEL SEG-Y

RESAMPLE TO 4 MS.

2 DISPLAY RAN RECORDS

3 RECORD EDIT

4. CDP GATHER

S OECONVOLUTION SPIKING
OPERATOR LENGTH 76 SEC.
PRENHITENING 1 PERCENT
DESIGN WINDOW 300 - 1900 HSE
APPLICATION TE 0 - 3000 HSE

6 ELEVATION STATICS
OATUH ELEVATION 6000 FT.

REPLACEMENT VELOCITY 10000 FT/SEC.

7 VELOCITY ANALYSIS
TYPE CVS
VELOCITY RANGE 9000 - 18000 

B NORMAL OVEOUT CORRECTION

9 AUTOMATIC RESIDUAL STATICS
RANGE +/- 25 SEC.
HINOOW 900-1600 SEC

10 FINAL VELOCITY ANALYSIS

11 FINAL NORMAL MOVEOUT CORRECTION

12 FIRST BREAK SUPPRESSION

13 COP STACK

14 FINAL FILTER
FREQUENCY BAND 15-45 HZ.
TIME 0-1800 HSEC.
FREQUENCY BAND 10-35 HZ.
TIME 1500-1800 SE(

IS TRACE EQUALIZATION

16 FILH DISPLAY
SCALE 12 TPI
POLARITY NORMAL

:C.
EC.

-'T./SEC.

DC.

I

PS

PROC. CEOPHYSICIST JPG DATE 11/20/81
1% .^
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Reviewer7SE?/Ct, 3 JAE E, 7FUMlEH
Date Cxy. 17 { -

GEOLOGY-GEOPHYSICAL DATA REVIEW CHECKLIST

1. Name/type, identification number, and date of survey?
?GAVIT-rr SUVCy; PRiO:YEcr F -2003, GFOTtEX LMrreD; 19Lt

la. What was the overall objective of the survey?
(i.e., What features were to be identified?)

Rit&IoWALu &iOLOGIC DANT Th1E FAAtoA (MSIAM

lb. What criteria were used for line or station locations selection?
OV(7 ML6 GPIE> D p sr4ATo/ L£OCATIorJS

Ic. What geologic constraints were used in determining coverage?

FA*APox BASIAJ S3ovNDArI 

Id. What was the density of coverage in survey?
(i.e., seismic coverage, gravity station locations, aeromag. flt line
spacing,...)

OE 1A"Le 61 D SPAQWJG- ( NoTm-SCUoJuTV 0ST- ST

le. What features (i.e., structures, anomalies, stratigraphic parameters)
were determined by the survey?

GeAviry Ao*ALI6 - )NnEP(pETATrIONS OF S2UcMAL A
Anl6APtlLC gIMeTsp aCcOMPLE-rE AV rkl- S Tlm

If. Comments on:

TrkE AV2IS A-1 AVtJA/2 C0Av'o1\ SItEF- EA LC 5Tb
ONJ T>e _Cji' VCSr J 6- Or E SVc. No 4TA
7'0 HE Sap vCSF- IS 7 m JIOD&i IN >eh SLQ/td '.
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Reviewer IC', T Int E*.-avgLr
Date ocr. *7, 1q 

2. How is the procedure documented?

j.o ic1CS dEFbrt 7 71fM COLLEcri& &wiVTAcmTO(M.

2a. Is it a standard (ASTM) procedure? If yes, provide reference.

,NO, T1-ES6E ,Ve s77DA-9f D IN)J&R PR/ Cob LA&5

2b. If non-"standard", how was the procedure developed, reviewed, documented,
and approved? For example, COE, USBM, USBR, USGS, NBS, or other
(internal) processes.

( rSC C .)

2c. Have there been revisions and how and when were the revisions reviewed,
documented, approved, and implemented?

/Vo EVIS0o&S

2d. Show are any deviations from the established procedures that occur during
survey documented?

N) PEVIATj4S

2e. Comments on:

IVOME
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oc . i I, fcSL fR

3. What instrumentation is used for the survey?

tACosflt-RoMn3i5R AODceL 6e& 4 GICA v,,nz. A
A''e rrl WCuNer/ LSOCVFcY harmFj

3a. How were the reliabilities* of the instruments specified?

CAL 2,8 P ER le Ci t o.3 ago I

3b. Is there a calibration system and were calibrations systematically
carried out according to approved procedure?

Y6$, ST3Mniotv P;oCCvO,4r7&/ oMJ LCOP/AG 7w E27"/

o7r/r,3wS&ez G viriy Bssse SrlrovS Ar AMoAe,V11 bev Alc T CCL (U
3c. Are the calibration procedures traceable to national or industrial

standards?

YEs ES -36.

3d. Comments on:

* Reliability is defined as the probability of an instrument to perform a
stated function under a stated environment for a stated line.
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ReviewerB.g'C: J IM1SE; E. efrL'-
Date ccer. 7,iq98

4. What are the data processing and presentation techniques used?

STh-W AR D SOQX&it--.E PERcrwOgJ VSwfV& MC EE- ShflE 

2.q AM) 2GP7 Icd e)f Z"" .VECrICAL D friven AE D &iM'lm,
PFOFILe MDEuWrN& Dvt 3L BY 3-D &GRAViry, vc. -. 1953. FP6vt-: L-OD

IN 1:L19,OOO SCALE MAPS.
4a. How can the raw numerical data be retrieved?

COMP/rEO TAPE AO I~nPE TLES P'rf O-HLYE
Ows<L' r4$ AlvD 3-D 6oGway, i&c.

4b. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

No, OY V1E Jo j GoAt--R Al/AP Ar Z.61 AIH-s A7VD E4 T1 4Z!:
IP AT Zq 4lc!mT &VS E-AA LL E.

4c. Are the data keyed to geological, environmental, geographic or other
traceable references?

1&TA M' A LSZ' G CPA-41cALLY TVE4COLE M T/NSHIP L&MS.

4d. Comments on:

/Va0me



. . I .

A 

5

VL

Reviewer -T/SI ; g.21CE; E.F¢RF4
;. Date cr 7,tqgq

5. What are the acceptance/rejection criteria for the survey data?
ST"Or 9C0.Y4fTOrJ f2E L'c Rt- k USED rOP ACCGPTA-At. /A:eCrlorJ Cei-tE-Zjh R, &ZAVIIY 'ALLES. J'IcFCiAL S<vEyCamP.(,eA To emis7N& Two6,&?APHIr, MI+PS sc AcEPTrNCE/IeZECT7oA/Sa. Were these criteria established prior to survey performance?

5b. How are the criteria implemented?
corrective action.)

(Data handling, review procedure,

I/lPL6Mf7'L$O 9 MCED SiIS wS A S. P O'S/ONVLj-u.O6e6-Ine-r CALLS hl&rg V ej F Ca cq7v'e AC77/,.
O Data Handling

o Review Procedure

0 Gorrective Action
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ReviewerAX.RICc,'J. fIvS& E. ZL?<FLV
.ate or t-7, ij£q

6. General comments (such as, relationship among different surveys, impacts
on interpretation, instrument redundancy, factors resulting in test
closure, accuracy of measurements, limitations, additional uses of data,
computer programs, and other miscellaneous comments).

A.

POett / A , ACD 77ic Ae2r 4Fr-r o y77E
ri 7C/o 128- r (DEC. ?&3) , C -7unV& Cpew.OT he

/A&~P/eepg77'mA, ar r/l-l/AG

)?cG)&krEZ D-p'3,u A-& IDgrvr?/FAD /MV V17- j-c-zt1F.

7. Requested Data - (Identify all data and documentation that are needed for
further review).

Copy op mS Isn't~ce
(EdO. TOV&V6-t2 kpVD D

9POeR r AS AVAILABLC /IhArPS
cricAL ee ug r1V A IPs )
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Reviewera E i -:r MSE; E. CFLLeIH
Date ocr. 17, I q

GEOLOGY-GEOPHYSICAL DATA REVIEW CHECKLIST

1. Name/type, identification number, and date of survey?

A6tfoRMA6,/71C SJRv&y; z3 81-Z06 G rt euvr Ex IMnreD; 169-70.

la. What was the overall objective of the survey?
(i.e., What features were to be identified?)

UNA1&nPAHG(- PATEA1, PAKADox FobL) wAb acr Iz, v mIe-m7V
urp.-ARP, B3A-tJiD 'u 13AS J, fArZ A eA OF IM,c6S /t f e u I S.

lb. What criteria were used for line or station locations selection?
JftT~-7Sr FL.GHr L1A66 Fio4MV TO IDJTn1EFI A&b~ t1L4fTr
1M7\vI/IG Fe&A ES Ni TH E BASEI QTR C E A\ IVTUS Iv.

ic. What geologic constraints were used in determining coverage?

S2E a HZ b)

Id. What was the density of coverage in survey?
(i.e., seismic coverage, gravity station locations, aeromag. fit line
spacing,...)

1 MALE FllHT LIAc SF'ACIAIG 3 ILE- Tit LIE SPACIA/J-
_LiHT VA-r7ovS 1,5o00 Ic ,5 12oo; /2 i3,z AIC -

0vte CRaliBS, UOcKS.
le. What features (i.e., structures, anomalies, stratigraphic parameters)

were determined by the survey?
lA&N77C AmtnAuL5 - /Pj~CM6771T7oS OF S"1eCRAL

F1iS 'MCawr pce7 ASr mlS ra.
If. Comments on:

Daft? ec'Ve 4O Q i C/i_ kl:?k' Th & 6ooD
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Reviewer R.eCIC; I ISy. Ew.-2lrldeJ
:*. Date cxr. , I q .5

2. How is the procedure documented?
duty RefPer 13'Y ACQk/ST71o0J C1?4crOle

2a. Is it a standard (ASTM) procedure? If yes, provide reference.
No, 7146EC 6/e 9M iT - 1)VDUSTe' WRO - tRuE:

2b. If non-"standard", how was the procedure developed, reviewed, documented,and approved? For example, COE, USBM, USBR, USGS, NBS, or other(internal) processes.

(5E Z

2c. Have there been revisions and how and when were the revisions reviewed,documented, approved, and implemented?

H'O geVS10ALS

2d. Show are any deviations from the established procedures that occur duringsurvey documented?

No PDv', T/owS

2e. Comments on:



V . I>

3 i,. t e; T. i/MSE; fi. FocLa5M-

COTr, 11 1LI

3. What instrumentation is used for the survey?
&ssia Veo. /AAG wErcnr7er MD Eikl> WIN& 41,gctffr

(C1A6A'ro8n67 /A/ ThOM5-D 6 eD)
* 3a. How were the reliabilities* of the instruments specified?

iMSrt'vflJM- gaj/ti3;nrLeS A/o; ScX-i/D /A/ bPOrT AM)
aCgs77/V /'? EL-/A 31L177 E5 A Mkr ST71TUib

3b. Is there a calibration system and were calibrations systematicallycarried out according to approved procedure?
C an4u& 7on MczWr "7We D iN U vE' sc T

* 3c. Are the calibration procedures traceable to national or industrialstandards?

3d. Comments on:

A aenr IS
A YL '

MORE Ot 147,1 11AJFYPit7ereD 96PoT 947-YO T4aJ
LoGIVIcS Pt-f Pr

* Reliability is defined as the probability of an instrument to perform astated function under a stated environment for a stated line.



. V .1
-!'�r K) K)j

4

Reviewer3RPICE,3.MSE; E-I&4MVLEt
.ate or -1i 9

4. What are the data processing and presentation techniques used?

TOrAL F/&-L) I1vEj'SIyr /APS

4a. How can the raw numerical data be retrieved?

fIVAvE77c, m1ePtS 4vO P,1&O FaUcj LA4C6- flCr/L

4b. Are the data presented in a complete and clear format?
(Comment also on the utility of the presentation.)

OAzY M4 AA(L4&E AB /A A TORI Lri nvflAJT1' 14AP

4c. Are the data keyed to geological, environmental, geographic or other
traceable references?

P" A- i E AcTo CDGP-Hic PsMO (VJ1/&qP LNES)

4d. Comments on:

OAME
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Re v iewe rB.Kie X Iv} r 14SEj G. OWL aK
Date OCT. 17,)q

5. What are the acceptance/rejection criteria for the survey data?
AOME SPECF1)

5a. Were these criteria established prior to survey performance?
(Ste 5 )

5b. How are the criteria implemented? (Data handling, review procedure,
corrective action.)

(sE S.)

o Data Handling

o Review Procedure

o -Corrective Action



'.' 'i":- K)-

6

ReviewerI . MCCi, IMS5;E. -qtC&-
. Date otr. 11 q

6. General comments (such as, relationship among different surveys, impacts
on interpretation, instrument redundancy, factors resulting in test
closure, accuracy of measurements, limitations, additional uses of data,
computer programs, and other miscellaneous comments).

T-Mae- IS No WtANtvED AT Fvo# -Tr1 MA6r w? r CF AdE-
KIt40 In-o ( byr. 9) CAO I NJJI A6- A COUPLEh AMD

IrL-Pf-r-Tkc\J OF- 7HC ACP0MA&cE77oc NTA -

7. Requested Data - (Identify all data and documentation that are needed for
further review).

-k--/ 2oPY O TfC LlrSnCS jvO) 5L/&-Y @cPOiCTS
A4VAIL4j3>,g MAPS.

A1Vb

-


