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1.0 Executive Summary

The U.S. Environmental Protection Agency (EPA) conducted an inspection of the
Department of Energy (DOE) Waste Isolation Pilot Plant (WIPP) March 24-25, 1999, as part of
its continuing oversight program. The purpose of this inspection was to verify that DOE is
monitoring the ten parameters listed in the WIPP Compliance Certification Application (CCA),
Volume 1, Section 7.0, Table 7-7 (See Table 1).

The inspection examined implementation of monitoring for geomechanical, hydrological,
waste activity, drilling related, and subsidence parameters. The inspectors toured locations where
measurements are taken, reviewed parameter databases, and reviewed documents and procedures

directing these monitoring activities.

The EPA inspectors found that DOE through its contractor, Westinghouse, has effectively
implemented the monitoring program at WIPP. As determined in the certification decision, May
13, 1998, the program has adequate documentation/ procedures governing the program. The
inspection team also confirmed that DOE’s program requires reporting the results of these various
monitoring programs on an annual basis, as committed to in the CCA.

2.0 Background

The Compliance Criteria at Section 194.42 require DOE to “conduct an analysis of the
effects of disposal system parameters on the containment of waste in the disposal system” (40
CFR 194.42 (a)). The results of this analysis is to be include in the CCA and is to be used to
develop pre-closure and post-closure monitoring requirements.

Volume 1, Section 7.0 of the CCA documents DOE analysis, Table 7-7 of the CCA
(Document COB DOE 194#1, Attachment D.6) lists the ten parameters that DOE discovered may
impact the disposal system. These parameters are grouped into major categories and listed in

Table 1.




EPA approved these ten monitoring parameters in the certification rulemaking. Section
194.42(c) requires DOE to have an implemented program before emplacement of waste can begin
during the management and storage phase of operation. This inspection was done to verify
implementation of the monitoring program at WIPP.

3.0 Scope

Inspection activities included an examination of monitoring and sampling equipment both
on and off site, and in the underground. A review of sampling procedures and measurement
techniques was conducted.

4.0 Inspection Team, Observers, and Participants

The inspection team consisted of two representatives of the EPA Administrator.
Observers from the Environmental Evaluation Group (EEG), Jim Kenney and Bill Bartlett, were

also present.

Chuck Byrum Inspection Team Leader EPA

Nick Stone Inspector EPA
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Numerous DOE staff members and contractors participated in the inspection.

George Basabilvazo DOE/CAO
Harold Johnson DOE/CAO
Cynthia Zvonar DOE/CAO
Bob Billett ES&H WID
Benny Hooda ES&H WID
Ron Richardson ES&H WID
Ken Mikus Waste Ops - WID
Stewart Jones : ES&H wID
Rey Carrasco Geo. Engr. WID
W.R. White ES&H WID
T. Kerr Garwin
~ | Linda Jo Dalton ES&H WID
WID = Westinghouse, CAO = Carlsbad Area Office, ES&H = Environmental
‘ Safety and Health

The inspection began on Wednesday, March 24, 1999, with a presentation by DOE CAO
~ and WID about the present status of the WIPP monitoring program. Site personnel discussed the
~ monitoring of waste activity, geotechnical parameters, subsidence monitoring, environmental
monitoring such as water levels, and drilling related parameters.

The inspection team toured and reviewed various activities to verify effective
implementation of the plans and procedures presented during the oral presentations. The team
reviewed the WIPP Waste Information System (WWIS) used to capture the activity of waste
shipped from the various generator sites. The team reviewed the Delaware Basin Drilling
~ Surveillance program, and the. Ground Control Monitoring program.

| .~ The in'speétion team reviewed the ground water monitoring program during the 40 CFR
191 03 Subpart A mspectlon held on March 22-23, 1999.

5.0 Performance of the Inspectlon

SRy The EPA mspectors revnewed three ﬁJndamental areas to verify 1mplementat10n of the
' DOE momtonng program dunng the management and storage phase 1) wntten plansand




procedures, 2) quality assurance procedures and records, and 3) results of the monitoring
program in the form of raw data, intermediate reports, and final annual reports, if appropriate.

On February 9-11, 1999, the EPA QA Team performed an annual inspection of the
DOE/WID quality assurance programs. The DOE/WID programs were found to be adequately
maintained. ' '

The inspection checklist in Attachment A.2 provides details on inspection activities.

5.1 Monitoring of Geomechanical Parameters

DOE committed to measure four geomechanical parameters in the CCA; creep closure,
extent of deformation, initiation of brittle deformation, and displacement of deformation features.
WIPP has four programs that supply information for these four parameters; the geomechanical
monitoring program, the geosciences program, the ground control program, and the rock
mechanics program. These programs are documented in the “Geotechnical Engineering Program

Plan” (WP 7-1, Attachment D.1, COB 194.X).

The results of the Geotechnical Engineering Program are documented in the Geotechnical
Analysis Report for July 1996 - June 1997 (Attachment D.1,COB 194.P).

Rey Carrasco, contractor for DOE, in the opening meeting discussed how the four

" geomechanical parameters are measured and discussed the instrumentation used to measure the
response of shafts and underground openings (Attachment D.1, COB 194C). The inspection team
toured and reviewed underground instrumentation, the computer data base, and field data sheets
used to record raw measurement data (Attachment D.1, COB 194L.1 to L.6). Mr. Carrasco
showed the inspection team the input of data into the computer database and examined the output
checkprint (Attachment D.1, COB 194M) to verify implementation of the measurement plan.

5.2 Momtormg of Hydrologlcal Parameters

DOE comm1tted to measure two hydrological parameters in the CCA; Culebra
groundwater composition and changes in the Culebra groundwater flow direction. - These
parameters-and related parameters are measured and documented in the WIPP environmental
monitoring program. These programs are documented i in the Groundwater Surveillance Program

" Plan (WP 02-1, Attachment D.2, COB 194.W).

_ The results of this program are documented in the Waste Isolation Pilot Plant Site -
Envrronmenta] Report Calendar Year 1997 (Attachment D 2 COB 194 T)

T In the openlng meetrng Stewart Jones, contractor for DOE, dlscussed the program used to
i ._.measure and document the hydrologrcal parameters ‘Mr. Jones discussed the measurement

‘methods: used to measure groundwater: composition and used to measure values used 1o derive the
' ”"'»dlrectron of groundwater flow (Attachment D 2,COB 194VV) e




The inspection team reviewed water level measurements for the month of March
(Attachment D.2, COB 194Q.1 to Q3). The team reviewed the raw data sheets recorded in the
field and the quality assurance cross-check, CHECKPRINT, procedures (Attachment D.2, COB

194R).

The inspection team also toured the WQSP-2 groundwater sampling well and the mobile
chemistry laboratory. Mr. Jones and other contractor staff presented a detailed explanation of
groundwater composition measurement procedures, such as dissolved minerals, and quality

assurance requirements.

5.3 Monitoring of Waste Activity Parameters

DOE committed to measure waste activity in the CCA. This parameter is part of the
extensive database collected for each container shipped to WIPP and is stored in the WIPP Waste
Information System (WWIS). The WWIS is a software system that screens waste container data

.and provides reports on the TRU waste sent to WIPP. The requirements for the WWIS are
discussed in “WIPP Waste Information System Program” (WP 05-WA.02, Attachment D.3, COB

194V).

The facility demonstrated that the WWIS can receive data and that the WWIS can
generate reports. The CAO has committed to annual waste activity reports.

Ken Mikus, contractor for DOE, discussed how the WWIS is used to record waste
activity information provided by the generator sites and how the computer database that is created
is used to produce the necessary reports. The inspection team toured the WWIS computer
system where Mr. Mikus demonstrated the transmission of data from the Los Alamos Laboratory
generator site and how this information is used to develop different waste activity reports

(Attachment D.3, COB 194G.
5.4 Monitoring of Drilling Related Parameters

"DOE committed to measure two drilling related parameters in the CCA; the drilling rate .
and the probability of encountenng a Castile brine reservoir. These parameters are measured as
: part of the “Delaware Basin Drilling Surveillance Program” (WP 02-PC.02, Attachment D4,
COB 194.1). This surveillance- program measures or records many parameters related to drilling

, actrvmes around the W[PP site.

; ; The results of the surveillance program is documented annually in the Delaware Basm
Dnllmg Surverllance Program - Annual Report for October. 1997 through September 1998

(Attachm nt D 4, COB 194.K).

S urmg e .opemng meetmg Davrd Hughes ‘contractor for DOE drscussed the program

o used to measure the drlllmg rate and used to denve the probabrhty of encountenng a Castrle brine




. data collected and placed in the well information database and the quality assurance requirements

(Attachment D.4, COB 194F). Mr. Hughes provided the inspection team a hands-on
demonstration of the computer database system and showed examples of maps produced and
reports generated from the system (Attachment D.4, COB 194J).

5.5 Monitoring of Subsidence Parameters

DOE committed to measure the subsidence at the WIPP site in the CCA. This parameter
is documented as part of the of the “WIPP Underground and Surface Surveying Program”
(WP09-ES.01, Attachment D.5, COB 194.U). The DOE will perform the subsidence survey at
the site annually during pre-closure operations.

The results of this program are to be reported annually in the WIPP Subsidence
Monument Leveling Survey - 1998 (Attachment D.5, COB 194.0).

During the opening meeting Rey Carrasco, contractor for DOE, discussed the subsidence
parameter measurements program (Attachment D.5, COB 194D). Mr. Carrasco explained how
horizontal and vertical surveys would be performed and the quality assurance requirements for
these surveys. Mr Carrasco and his staff demonstrated to the inspection team the survey
equipment used, the methods used to record and check field data, how these data are input into
the computer database and are used to produce the needed reports.

6.0 Summary of finding, observation, concerns, and recommendations.

EPA performed this inspection to verify that DOE/WID has implemented a program at the
WIPP site to monitor the ten parameters it found to be important in the CCA. During this
inspection the inspectors found that DOE has adequately implemented programs to monitoring
these ten parameters during pre-closure operatlons DOE/WID also plansto report the results of

these monitoring activities as committed to in the CCA documentation.




Attachment A.1

40 CFR 194.42 Inspection Plan

Purpose: Verify that the Department of Energy (DOE) can demonstrate that the Waste Isolation
Pilot Plant (WIPP) is monitoring the parameter commitments made in the documentation to
support the EPA’s certification decision, in particular CCA, Volume 1, Section 7.0 and Appendix
MON. This inspection is conducted under the authority of 40 CFR §194.21.

This inspection is part of EPA’s continued oversight to ensure that WIPP can, in fact, monitor the
performance of significant parameters of the disposal system.

Scope: Inspection activities will include an examination of monitoring and sampling equipment
both on and off site, and in the underground. A review of sampling procedures and measurement
techniques may be conducted. Quality assurance procedures and documentation for each of these

activities may also be reviewed.

Startup Issues: The specific purpose of this inspection is to verify and confirm that WIPP has
complied with the requirements of 40 CFR 194.42. As stated in 40 CFR 194.42(c) -

*...in no case shall waste be emplaced in the disposal system prior to the implementation of pre-closure
monitoring.”

Therefore, the EPA believes it is appropriate to verify the adequate implementation of pre-closure
monitoring before the first receipt of waste at WIPP.

Location: This inspectibn will be held at the W[PP“'facility location twenty-six miles south east of
Carlsbad, New Mexico and the surrounding vicinity as needed.

Duration: The EPA expects to complete its inspection, with DOE’s cooperation, in one day. The
day will begin with an opening meeting at 8:00 a.m. and end at 5:00 p.m. with a closeout session.

Date: Expected to be held during the week of March 22,1999




Attachment A.2
40 CFR 194.42

Inspection

Check List




40 CFR 194.42 - DOE WIPP Monitoring Commitments Checklist

# Question Comment (Objective Evidence) Result

1 Does DOE demonstrate that they have Item #27, below, documents the program planned

implemented plans/programs/procedures to to measure, document, report, and QA these two
measure - activities. Item #27 documents the Groundwater

Surveillance Program Plan and records the
a) Culebra Groundwater Composition: . activities associated with this program, the.

P ’ methods planned to be used, and the reporting
plans. Section 4.0, item #27 documents the
quality assurance requirements of these activities.

b) Change in Culebra Groundwater Flow
Direction ) Item #22 is an example of actual water level
measurements. Item #21 is an computer print out

during the pre-closure phase of operations as | of these measurements and item #23 is a
checkprint of these same measurements with a

specified in the CCA part of WIPP's : o . .
groundwater monitoring plan? signature verifying QA review. Item #23 is an
' example of results of these monitoring activities.

(CCA, Volume 1, Table 7-7; App MON, Table The inspection team toured and reviewed the
MON-1) 40 CFR 194.42 (c) and (e) WQSP-2 borehole location to evaluate water
measurement techniques. The team also
evaluated the chemical analysis performed in the
mobile laboratory.

2 Does DOE demonstrate that they have EPA performed a quality assurance Sat.
implemented an effective quality assurance inspection February 9-11, 1999, and found
program for item 1 above? (CCA, App MON, | the program at DOE/WID adequate.

.| Page MON-22) 40 CFR 194.22

3 Does DOE demonstrate that the.results of the Item #27, page 28 documents that results of Sat.
groundwater monitoring program are reported | monitoring will be reported annually and will
annually? (CCA, App. MON, Page MON-22)- | be published in the Annual Site

s ' . - | Environmental Report (ASER).

‘.Documents Reviewed: . -
- Environmental Momtonng 40 CFR 194 - Presentation by Stewart Jones
, -#27 “Groundwater Surveillance Program Plan - WP.02-1, Revision 3
| #21 « Computer pnntouts of water level measurements measured during the month of March 1999
| #22 - Actual field copies of raw data of water levels measured in March 1999
: ,-_#23 Samples of sxgned qualltv assurance check pnnts of water level measurements during the month of March
1999 : .
: .:»“#24 Waste lsolatlon PllOl Plant Slte Envrronmental Report Calendar Year 1997




40 CFR 194.42 - DOE WIPP Monitoring Commitments Checklist

# . Question Comment (Objective Evidence) Result

| Does DOE demonstrate that they have WWIS will be used to measure and store Sat.
implemented plans/programs/procedures to waste activity among other things. Item #26,
measure - below, documents the program planned to
measure, document, report, and QA this
a) Waste Activity? activity. Item #26 documents the WWIS

Program and records the activities associated
(CCA, Volume 1, Table 7-7; App MON, Table | with this program, the methods planned to be
MON-1) 40 CFR 194.42 (c) and (e) used, and the reporting plans.

Item #11 is an example of the Waste
Container Report for LANL waste shipped on
March 25, 1999 and item #12 is an example
of the Nuclide Report for test waste data.

The inspection team toured and reviewed the
WWIS computer system and the database
computer program. The team reviewed the
query capabilities of the system to produce
waste activity reports.

2 Does DOE demonstrate that they have EPA performed a quality assurance Sat.
implemented an effective quality assurance inspection February 9-11, 1999, and found
program for item 1?7 (CCA, App WAP, page the program at DOE/WID adequate.
C-30) 40-CFR 194.22 , ,

3 | Does DOE demonstrate that the results of the ltem #26, page 19 documents that results of Sat.
waste activity parameters are reported | monitoring will be reported annually.
annually? (CCA Volume, Section 7.2.4 '

: Reportmg) S

. Documents Rev:ewed A

[ #6 -"WIPP Waste Information System (WWIS) Preseiitation by Ken Mikus
#26 - WIPP Waste Information System Program - WP 05-WA.02, Revision 0
[ #11- Sample ‘Waste Container Data Report’ from the WWIS

i #12 Sample ‘Nuclide Report from the WWIS..




40 CFR 194.42 - DOE WIPP Monitoring Commitments Checklist

# Question Comment (Objective Evidence) Resuilt

1 Does DOE demonstrate that they have Item #13, below, documents the program planned | Sat.
implemented plans/programs/procedures to to measure, document, report, and QA these two
measure - . activities. Item #13 documents the Delaware

Basin Drilling Surveillance Plan and records the
. . activities associated with this program, the
a) Drilling Rate; and methods planned to be used, and the reporting

plans. Section 6.0, item #13 documents the
. quality assurance requirements of these activities.
b) Probability of Encountering a Castile Brine

Reservoir? Item #14 is an example of the information

: recorded and stored in the drilled hole database.

(CCA, Volume 1, Table 7-7; App MON, Table | Item #15 is a copy of the annual report; page 15

MON-1) 40 CFR 194.42 (c) and (e) shows the 1998 calculation of the drilling rate and
. page shows a discussion of Castile brine pockets.

The inspection team toured and reviewed the
computer and database system used to record and
store drill hole data. The team reviewed the
report and mapping capabilities of the computer

system..
2 Does DOE demonstrate that they have EPA performed a quality assurance Sat.
implemented an effective quality assurance inspection February 9-11, 1999, and found

program for item- 1 above? (CCA, App DMP, the program at DOE/WID adequate.
page DMP-9) 40 CFR 194.22

3 Does DOE demonstrate that the results of the Item #13, page 5 documents that results of Sat.
' drilling related parameters are reported monitoring will be reported annually.
annually?(CCA Volume, Section 7.2.4
Reporting; App DMP, page DMP- 9)

Documents Revnewed ,

#10 - Delaware Basin Survelllance Plan - Presented by David Hughes

13- Delaware Basin Drilling Surveillance Plan - WP 02-PC.02, Revision 0

#14 - Sample print out from the drilling surveillance computer database.

#15 - Delaware Basin Dnllmg Surver]lance Program - Annual Repon for October 1997 through

September 1998:




~ 40 CFR 194.42 - DOE WIPP Monitoring Commitments Checklist

# Question ' Comment (Objective Evidence) Result

1 Does DOE demonstrate that they have Ttem #25, below, documents the program Sat.
implemented plans/programs/procedures to planned to measure, document, report, and
measure - - QA these two activities. Item #25 documents

the WIPP Underground & Surface Surveying
a) Subsidence measurements? Program and records the activities associated
' with this program, the methods planned to be
(CCA, Volume 1, Table 7-7, App MON, Table | used, and the reporting plans. Section 4.0,
MON-1) 40 CFR 194.42 (c) and (e) item #25 documents the quality assurance
requirements of these activities.

Item #20 is a copy of the annual report for
1998.

The inspection team toured and reviewed the
computer and database system used to record
and store subsidence survey data. The team
reviewed the report and mapping capabilities
of the computer system..

2 Does DOE demonstrate that they have EPA performed a quality assurance Sat.
implemented an effective quality assurance inspection February 9-11, 1999, and found
program for item 1?7 40 CFR 194.22 the program at DOE/WID adequate.
13 ‘Does DOE demonstrate that the results of the Item #25, page 11 documents that results of Sat.
subsidence measurements are reported | monitoring will be reported annually.
annually? (CCA Volume Section 7.2.4 S
Repornng)

'Documents Rev1ewed

| #8 - wIPP Subsidence Momtormg Presented by Rey Carrasco
© |- #25 - WIPP Underground and Surface Surveying Program - WP 09-ES.01, Revrslon 1
e #20--"WIPP Subsidence Monument Levehng survey - 1998
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ENVIRONMENTAL PROTECTION AGENCY
CFR 194.42 OPENING MEETING ATTENDANCE
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ENVIRONMENTAL PROTECTION AGENCY
CFR 194.42 CLOSE-OUT MEETING ATTENDANCE

March 25, 1999

__PRINTED NAME SIGNATURE ORGANIZATION | PHONE NUMBER
Bl Bartlett A A EEC (505)Fa%-1003
Broce VLilly | Bowuee Vi | Dof ¥)3¢

Zi Zaéac_cggrf - 4/ / QZL?/ RO Sos Z3¥X 5317
JQSVI!J Don/ ovanl /K/M o Lm— Wequjougj/ Gt Jbs 23¢ 8325"
Georae Bustblvazo Jflm 7 Lot b boEZaAi) 234-745y
f\\uc“{/; Sﬁv\e \(\\ZQ«( S%m» ’ LY EVH A LCT-Fn (O
Chucke Byrum | (Wl B | ys et | 204645 2557
Uohe Lea ' (W GO 234-§202
T [cenn ey i Kang EEC 03) Pe5-9¢ 75~
05) 239- 82935

S‘. .“ e

(50{) 234 -7399

/Ja-fo ll 70&’)5’”

SO5 234 K65 (L,

Stesitr [Qove
Lyl ZAvonae 7495
L KM 234 - 8270
Z'v\d(\ T T Uton | o, D3 - §3§
= DAu,o Hugdes ' | Y8128
Lavey sad] 7 [ 230 8500
Ray C&E‘.\EAQCO | gy ,. | 1 23 -~8e1g
] Zsrzvg CA‘S'E/ &_ @szjx /’Séh’ |234- 8414







40 CFR 194.42 - DOE WIPP Monitoring Commitments Checklist

Question

Does DOE demonstrate that they have
implemented plans/programs/procedures to
measure -

a) Creep Closure;

b) Extent of Deformation;

¢) Initiation of Brittle Deformation and

d) Displacement of Deformation Features

during the pre-closure phase of operations as
specified in the CCA part of the
geomechanical monitoring system?

(CCA, Volume 1, Table 7-7; App MON, Table
MON-1) 40 CFR 194.42 (c) and (e)

Comment (Objective Evidence)

Ttem #28, below, documents the program
planned to measure, document, report, and
QA these four activities. Section 3.0, item
#28 documents the Geomechanical
Monitoring Program and records the
activities associated with this program, the
methods planned to be used, and the
reporting plans. Section 4.0, item #28
documents the quality assurance
requirements of these activities.

Items #16 and #17 are examples of raw data
collection and verification. Items #18 and
#19 are examples of results of these
monitoring activities.

The inspection team toured and reviewed the
computer system and database systems used
to collect and process these data.

Result

Sat.

Does DOE demonstrate that they have
implemented an effective quality assurance
program for item 1 above? 40 CFR 194.22

EPA performed a quality assurance
inspection February 9-11, 1999, and found
the program at DOE/WID adequate.

Sat.

Does DOE demonstrate that the results of the
geotechnical investigations are reported
annually? (CC_A, App. MON, Page MON-10)

Item #28, page 8 requires that analysis will
be performed annually and the results will be

published in the geotechnical analysis. report.

Sat.

#7

Documents Revrewed

- WIPP Geotechmcal Engmeermg Momtormg Presentatlon by Rey Canasco

| #28 - WIPP: Geotechrucal Engineering Program Plan - WP 07-01, Revision 2
#16 - Sample raw data - GIS Field Data Sheets, Room Closure Measurements
| #17 - Sample raw data - CVPT Field Data Checkprint - :

1 #1 8 - Long -Term Ground Control Plan for the Waste Isolation Prlot Plant
#19 - Geotechmcal Analysrs Report for July 1996 June 1997 '




Attachment C

- Documents

e ie

: A _‘ Reviewed




| Parameters committed by DOE to be measured.

DOE, CCA: Chapter 7, Tallll-

Yes
' 7-1.
COB DOE194#1 Attachment D.6
1 Bdth documents discuss the pre- and post-closure DOE, CCA documentation. No*
-parameter selected to be momtored at the WIPP *Not included in this report
- | site.:
‘ '_,?j-'; ‘COB DOE 194#2
' ‘One page description of the present status of the DOE e-mail dated 030899. ;| Yes
AW monitoring program. Documents referenced are: Attachment D.6 ’ woo
‘WP 09-ES:01; WP 05-WA.02, Rev. 0; WP 02- L
.| PC.02, Rev. 0; WP021 Rev. 3; and WP 07-01, AR
Rev. 2. ,ﬁ} :
COB DOE 194#3 e ‘
List of addends for openin.g:r'neeting. DOE, atjthe WIPP site. Yes
COB 194-MT1 Attachnient B .
| COB 194-MT2 e
!' Imroductory remarks by George Basabilvazo of DOE opemng meetmg of Yes
| DOECAO. tion.
COB 194-A tachment D.6
Presentauon by Ken Mikus on the WWIS system DOE/WID, opening meeting Yes
‘recording of waste activity. 2 of ijtspection. $i
] COB:194-B ’ Attichment D.3- -
hmcalEngmeenng Monitoring - Presented by Rey Carrasco on the monitoring of DOE/WID, opening meeting | Yes
g T creep closure, etc. . of inspectiondt
COB 194-C "l Attachment D. ]

3 .

B




v }Pre.sented by Rey Carrasco on subsidence OE/WID, opening meeting

monitoring.’ of inspection,
COB 194-D- Attachment D.5

: Pr_escntcd by Stewart Jones on hydrological DOE/WID, opening meeting Yes
monitoring. of inspection.
COB 194-E Attachment D.2

- Presented by David Hughes on the monitored DOE[WID opening meetmg Yes
drilling related parameters. of inspection.
COB 194F Attachment D .4

vProvided by Ken Mikus during the demonstration DOE/WID :f:'t, Yes
of thie WWIS computer system. LANL data. * Attachment D.3 |
COB 194-G 3,

"Providedvby Ken Mikus during the demonstration | DOE/WID . Yes !t

of the WWIS computer system Tcst Data. Alla%cnt D3

'COB 194-H | R
Prowdcd by David Hughes during the D@l I Yes
demonstration of the drilling survelllanoe computer; Al hment D.4 ;
system and database. o '
C@B 194-1 ' '
Provided by David Hughes during the DOE/WID Yes
demonstration of the drilling surveillance computer Attachment D4 ;.

B ,.;qystem and databass, = . ! ;

con 194-3 - ' : % .

i ’ a ‘!g N

~r




Provided by David Hughes during the DOEAWTD
-demonstration of the drilling surveillance computer Attachment D.4
= .| system and database. -
| CoB 194K # A
Provided by Rey Carrasco during the demonstration | DOE/WID ' Yes
of the geomechanical computer system and Attachment D.1 ’
database. :
'COB 194-L.1t0 L.6
‘Provided by Rey Carrasco dunng the demonstration DO.B/WID . Yes
unf the geomechamcal compiiter system and Attachment D.1°*
‘database. - » §
COBIS4M  + e Wb
Provided by Rey Carrasco during the demonstration | DOE/WID .| No*
of the geomechamcal computer system and _,p.NQt lncluqed in this report ?‘_—f‘ i
| database. This report is an example of the results AR 1
| of the geomechanical monitoring program. ’ A
‘COB 194-N o
Provnded by Rey Carrasco during the dem&nstratxon 'DOE/WID Yes
of the geomechanical computer system and __d‘z,},ttac':hmem D.1 ’
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Demonstrates DOE’s implementation of subsidence | Attachment D.5
monitoring.
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: Ll “aclivity monitoring.
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1.0INTRODUCTION

This document defines the field programs and investigations to be carried out by the
Waste Isolation Division (WID) Geotechnical Engineering Section. The geotechnical
engineering programs are designed to provide scientific information necessary to
establish a high level of understanding of site characteristics and to assess the stability
and performance of the underground facility. Programs currently consist of the
following activities:

Geosciences
Geomechanical Monitoring
Rock Mechanics

Ground Control

These programs will be implemented and controlled by this program plan.

1.1 Backaround

The programs listed in Section 2 will demonstrate the safe disposal of transuranic -
waste, both in the short-term (during the operational life of the facility) and in the long-
term (following decommissioning), that will satisfy the appropriate federal regulations
governing isolation of the waste. The data will increase confidence in the effectiveness
and safety of the underground operations, validate the design, support site
characterization and performance assessment activities, and support activities required
for research and technological development.

Drivers for these programs mclude the Consultatlon and Cooperatnon Agreement with
the state of New Mexico, which stipulates continuing studies of the site geology, the
Environmental Protection Agency's standards-for management. of transuranic waste;
the Resource Conservation and Recovery Act; and the Mine Safety__and Health . .

, Admlmstratton These programs_ implement the applncable portions of systems AUGD
. ____and EM@Q. System De5|gn Descnptlon (SDD). The programs will also ensure that the
 facility operates safe|y andj that data are available to make decnsmns for managlng and

e perf ming engmeermg an' operatlonal actlvntles T i
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1.2Geosciences Program

The Geosciences Program will continue confirmation of site suitability based on field
activities such as geologic mapping of the facility horizon excavations and logging of
cores. These activities will be used to characterize, demonstrate the continuity of, and
document the geology exposed in the underground excavations. The program aiso will
maintain a storage facility for site- generated geologic samples and a local seismic

monitoring system.

1.3Geomechanical Monitoring Program

The Geomechanical Monitoring Program will provide data on the Waste Isolation Pilot
Plant (WIPP) geotechnical performance design for design validation and the short-term
and long-term behavior of underground openings, and routine evaluations of the safety
and stability of excavations. Data on the stability and closure of underground
excavations will be used to identify areas of potential instability and allow remedial

actions to be taken. -

Monitoring of geotechnical parameters will be performed using geomechanical
instruments, including tape extensometer stations, convergence meters, borehole
extensometers, piezometers, strain gauges, load cells, crack meters, and other
instruments installed in the shafts and drifts of the WIPP facility.

1.4 Rook Mechanics Program

The Rook Mechanics Progre'm will assess of the performanoe of the underground
facility. Data from. geomechanrcal monitoring and geosciences observations will be

~ used to evaluate the current and future performance of the excavations. Numerical

modelmg and emplrrcal methods will be used to evaluate the effects of proposed
. de§ign-9ha S and the Iong-term behavuor of the underground facnllty '

it ,,fr ground control system performance .
\ 1o, be madeiregardmg future
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2.0 ADMINISTRATION

2.1QOrganization

The WID organizational structure is described in the WID Quality Assurance Program
Description (WP 13-1). Geotechnical Engineering reports to the Engineering
Department senior manager.

2.2Responsibilities

The Geotechnical Engineering manager and staff are responsible for achieving and
maintaining quality in the geotechnical engineering programs.

2.3 Training and Qualifications

Personnel who perform specific tasks associated with geological and geotechnical data
collection, engineering assessments, and quality assurance/quality control measures
will be trained and qualified in the application of the specific requirements to complete
their tasks, The minimum training requirements for engineering personnel are
identified in the Engineering Technical Training Requirements Policy.

3.0 TECHNICAL PROGRAM DESCRIPTION |

3. 1“Geosciences I-;’roiam

‘_*The Geoscnences Program contains activities that continue conf rmation of site
f’*suntabullty through surface and underground field investigations, . _These activities will
generate data used in monitoring the repository and in rock’ mechanlcs studles e
“Information from the Geosciences Program will be used to document the existing.
. ,_geologlc condltlonb_s and characterlstlcs and to monitor for changes resultlng from the
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design of the facility. Extensive geologic characterization of drifts and shafts was
performed under the Site and Preliminary Design Validation Program for confirmation of
site suitability. The program provided the basis for the decision to proceed with
construction of the WIPP facility.

The Geotechnical Engineering Geosciences Program was developed to continue
confirmation of site suitability based on field activities such as geologic mapping of the
facility and near surface stratigraphic horizons, core logging, and geophysical surveys.
These activities characterize, demonstrate the continuity of, and document the geology
at the site. The program maintains a library of site-generated geologic samples and
quarterly reporting of the results of local seismic monitoring. The program is also
responsible for the collection of geologic and structural data and other section activities

as required.

3.1.2 Purpose

The purpose of the Geosciences Program is to confirm the suitability of the site based
on continuing field activities.

3.1.3 Scope

Site investigations will be performed as required, or as determined useful, for
enhancement of the site geologic characterization knowledge base. Activities will’
include reconnaissance geologic mapping of new excavations, detailed geologic
‘mapping, investigations of regional exposures, and geologic support to projects
conducted by other site partnmpants The activities associated with the Geosciences

’Program are desrgned to:

Prowde addltlonal site geologlcal charactenzatron based on geologu: mapprng of
excavatuons and core Ioggrng S - |

W Malntam a current data base on mmeralogy, _chemlstry, and textural feature
characterlstlc fof the local geology ‘ D ’ o

,_any correlatlon of selsmlc
ybe establrshed e
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development or those not expected to be performed routinely will be performed in
accordance with industry standards or individual program plans that supplement this
program plan.

Routine Activities

« Seismic Monitoring - Seismic monitoring and evaluation will be carried out by the
New Mexico Institute of Mining and Technology, a subcontractor to WID.

+ Geologic Mapping - Geologic mapping will be performed in newly excavated areas
and when the cognizant engineer or Geotechnical Engineering manager deems it
necessary. The mapping results will be documented in the annual geotechnical
analysis reports and appropriate topical reports.

All drifts and rooms in which geologic mapping was not conducted will be visually
inspected by the cognizant engineer, or designee, within three months of excavation
to verify that the exposed rock units are laterally continuous and similar to those
exposed in the mapped areas of the facility. Any unusual features will be reported

in the annual geotechnical analysis reports. '

« Fracture Mapping - Fracture mapping will be performed and carried out by the
cognizant engineer, designee, or Geotechnical Engineering manager at locations
selected in accordance with accepted industry practice. Observations from
boreholes and excavated surfaces will be used in performance assessments of the
underground facrllty -

. Core Library Operatlons Geotechmcal Englneermg will mamtam a reposntory for
geologic samples that have been determined necessary for Iong-term storage.
Approved WIPP procedures define the proper methods for maintaining the sample
"reposrtory, the submittal-of core to the Core lerary, maintenance of the Core
Storage Facmty (mventory, handllng, and distribution), authonzahon for-access to
vrew the ore on-site and authorrzatlon to remove samples from the ||brary '

Other Actlvmes of the eoscrences Pro : ram

Test plans er be dv 'elloped for geoscrence actlvmes that are i.|rk| a de elopmental stage
’ or are not r_o itine ;performed They will in ude or reference- he? ) Q{prlate proce-
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installed in the shafts and drifts of the WIPP facility. Geotechnical instrumentation
installed in the shafts and underground includes tape extensometer points,
convergence meters, borehole extensometers, piezometers, strain gages, load cells,
and crack meters. The instrumentation is sensitive enough to detect small changes in

rock displacements and rock stresses.

Information generated by this program will be documented in annual geotechnical
analysis reports. The data will be documented more frequently as recommended by
the cognizant engineer or manager. An assessment of convergence measurements
and geotechnical observations will be made after each round of measurements. The
results of this assessment will be distributed to affected underground .operations,

engineering, and safety managers.

This plan describes the general scope of the investigation, methods, and program
requirements, and will be updated periodically to reflect additions and changes.

3.2.1 Background

The instrumentation system has provided data on the performance of the WIPP design
for design validation and for projecting the long-term behavior of the underground
openings, and routine evaluation of safety and excavation stability. From an opera-
tional standpoint, the geomechanical data allow the identification of areas of potential
instability and for remedial action to be taken. To determine the long-term behavior of
the repository, assessments will rely heavily on the extrapolation of in-situ data, taken
over a peri.od,of years, to predict thousands of years of repository performance.

The engmeenng performance of the WIPP host rock is lmportant in the assessment of

- the design of the: operating facility and its ong-term performance.. _Of significance are
the tlme-dependent properties of the salt. Sandia National Laboratories has carried out

-extensive:experimental work to establish an appropnate constitutive relationship for
salt that can predict its in-situ mechanical performance. To validate the adequacy of

. the facmty design, field data from geomechamcal instrumentation are used to determine
- actual ~mechan|cal pen‘ormance of the shafts and excavatlons at the facmty horazon.
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* Maintain and augment the geotechnical instrumentation system in the WIPP
underground and upgrade the automatic data acquisition system as necessary

» Monitor geotechnical instrumentation on a regular ba5|s and maintain a current data
base of instrument readings

+ Evaluate the geotechnical instrumentation data and prepare regular reports that
document the data and analyses describing the stability and performance of
underground openings

» Recommend corrective or preventive measures to ensure excavation stability and
safe operation of the facility

3.24 Methods

The process by which geomechanical monitoring of an area is initiated may vary as
part of operational excavation monitoring or research testing. Proper documentation
and analysis is common to all. Installation and monitoring of the instruments will be
governed by approved WIPP procedures. The instrumentation will be monitored
remotely using data loggers or read manually. Routine tasks will be carried out’
according to approved WIPP procedures. Activities which are in development, or which
are not expected to be performed routinely, will be performed in accordance with
industry standards or individual program plans that supplement this program plan.

:Data A@uisition

The remotely polled instruments are connected to a surface computer through a system

- of cables, termination boxes, and data loggers. The manually read instruments will be
~monitored using electromc read-out boxes and mechanical measuring devices. The
~ data will be collected on a quarterly basis at a minimum, but more frequent readmgs

S0 may b : 'collected as. determmed by the cognlzant englneer or manager

“ i Geomechanl

cal4 'Da’ta.!_-ogglng System

The system, onsusts of surface computers modems data Ioggers and assomated
L vlnt '”rconnectung cablmg The instrumentation is routed to local termlnatlon cabinets or. -

o accesso boxes at.various Iocatlons in the underground These contaun the electromc
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The instrumentation used at WIPP is widely accepted in the geotechnical and mining
industry. Geomechanical instrumentation installed in the shafts and underground
includes tape extensometer points, convergence meters, borehole extensometers,
rockbolt load cells, pressure cells, crack meters, strain gauges, and piezometers. The
instrumentation is sensitive to small changes in rock displacement and stress. The
geomechanical instruments will be installed and monitored in accordance with
approved procedures or written instructions. Instrument types, monitoring usage, and
typical installation locations are listed in the following table.

GEOMECHANICAL.MONITORIG INSTRUMENTATION

INSTRUMENT TYPE MONITORING USAGE TYPICAL LOCATION
Tape Extensometer  Manual monitoring of roof-to-floor ~ Shaft stations, access drifts.
.Closure and r'r-to-rib closure and disposal panels '
Convergence Meter Manual or remote monitoring of Areas of restricted access
roof-to-floor closure and rib-to-rib  or with limited vehicular
- closure : traffic
Muitiple Point ~ Fracture separation in the rock Shafts, shaft stations,
§ Borehole strata and deformation of the rock access drifts, and disposal
9 Extensometers mass into the excavation panels
8 W Rockbolt Load Cells  Tensile loads in rockbolts Selected roof support
systems
8 Earth Pressure Cells Pressure of the rock creep on the  Salt Handling Shaft, VWaste
concrete shaft key and on selected Shaft, Exhaust Shaft and
roof support systems selected roof support
components

rack Meters Displacement of a fracture or Shaft brows and selected
separation in the rock or between cable roof support

two anchorage points components
train Gauges Deformation of engineered Salt Handling Shaft, Waste
materials (the shaft concrete liner  Shaft, Exhaust Shaft, and
and key and installed rock bolts)  selected roof support
due to rock creep components :
iezometers Groundwater (hydrostatic) pressure Salt Handling Shaft, Waste §
hind the shaft liners and keys Shaft and Exhaust Shaft
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frequently with consent from the Departn'\ent of Energy.

Assessments of the convergence measurements and other geotechnical observations
will be performed after each round of complete measurements. Results will be
distributed to affected underground operations, engineering, and safety groups. Data

analyses may be performed on a more frequent basis, as recommended by the
cognizant engineer or manager.

Calibration

Measurement and data collection equipment used to read the geotechnical instruments
will be calibrated in accordance with approved WIPP procedures. Frequency of
calibration will be based on manufacturer recommendations upon receipt of the
measuring device at the WIPP site, or as determined by the cognizant engineer.
Calibration records will be kept on file in Geotechnical Engineering.

Routlne Actwltles

Mamtenance will be performed as needed. When an instrument is damaged or

- erroneous readings are suspected, the instrument will be physically inspected and
evaluated:for repairs or replacement. If repair efforts are unsuccessful, that instrument
‘will be documented as malfunctlonmg and monltorlng discontinued untll the lnstrument
‘has been r pl' ced or abandoned i

l ng actxvmes These mspect:ons check the phy5|cal condltlon of the
ctlon_boxes and cablmg for_ damage corroslon ,and |eose,parts :
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Other Activities of the Geomechanical Monitoring Program

Test plans will be developed for geomechanical monitoring activities that are either in a
developmental stage or not routinely performed. These plans will include or reference
the appropriate procedures to ensure that all necessary steps to complete the activity
are carried out and will detail specific plans that describe instrument characteristics,
locations, procedures, etc. These activities may include the installation and monitoring
of new instrument types to evaluate their adequacy for use in salt. Changes to the
remote monitoring equipment and software routines will be documented in accordance

W|th approved WIPP procedures.

3.3Rock Mechanics Program

This program assesses the current and future performance of the underground facility.
Its statistical and empirical data methods and numerical modeling codes, modified for
use in salt rock, provide the process for analyzing data collected from geotechnical
instruments and visual observations. The results follow approved WIPP procedures
and will be published in annual geotechnical analysis reports, or more frequently as
recommended by the cognizant engineer or manager.

This program plan describes the general scope, methods, and program requtrements of
investigations and will be updated periodically to reflect additions and changes.

37.”3,.1 E_ack_grOUnd

The Rock Mechanics Program assesses of the performance of the WIPP design for
design validation and for projecting the fong-term behavior of the underground
openings and routine evaluation of safety and excavation stability. From an operational
standpoint; these assessments will'allow the identification of areas of potential
instability and the applrcatron of remedial actions, if necessary. To validate the
“adequacy of the facrllty design, fi field data from geomechanlcal instrumentation will be
used to determine actual mechanlcal performance of the shafts and excavatlons at the

?'-"facrhty honzon
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The Rock Mechanics Program provides the capability to assess the geomechanical
response of the surface and underground facility due to mining of the underground.

3.3.3 Scope

The activities associated with the Rock Mechanics Program are designed to:

Assess the geotechnical performance of the underground excavations

Assess the effectiveness of support systems installed to control areas of potentially
unstable ground ‘

Assess the appropriateness of the current m|ne design and periodically evaluate the
criteria

Provide geotechnical recommendations for the development of mine design criteria
based on analytical assessment of the performance of the existing excavations and
from modeling of proposed design changes

Project excavation performance based on new mining, ground control activities, and

- facility aging

Predict the performance of underground excavations based on mstrumentatuon data
and supplemented by analytical studies :

Maintain a hbrary of numerical modeling codes that include the state—of—the-art

' understandlng of salt rock. mechanlcs

Prov:de recommendatnons or correctnve/preventlve measures to underground

‘operations personnel based on the performance and expected usage of the

" . undergrou nd facnllty

: 3 34 Methods
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Geomechanical Data Assessment - Assessments of the instrument data and
geologic observations will be performed periodically and reported in the annual
geotechnical analysis reports and other more frequent topical reports. Complete
data analyses will be performed at least once a year. The frequency of data
analyses will be based on the geotechnical performance of the excavations and
their operational use. The geotechnical data will be evaluated to determine whether
conditions exist which warrant closer or, possibly, immediate attention from a
ground control standpoint. Geotechnical assessments measure the stability of the
openings with respect to operational safety and long-term performance.

Support System Performance Evaluation - New support system technologies will be
evaluated as they become available and will be used as they are proven. Several
test sections of support systems have been installed and are being monitored.
These systems are instrumented to monitor the performance of the system
components. This instrumentation, in conjunction with nearby geomechanical
instrumentation, allows assessments of the effectiveness of the support system to

be performed.

Numerical Modeling - Material modeling codes estimate of the performance of the
salt rock material based on the material properties and loading conditions provided
to the model. These models can be used to determine the potential effects of
mining new excavations on the facility or the long-term effect of an excavation on
nearby openings. The accuracy of the models can be improved by modifying the

- code to more accurately represent the actual physical conditions. These
- modifications may include mesh refinement and the use of input data that more

accurately descrlbe the physrcal propertles of the host rock.

-Other Actlvmes of the Rock Mechanlcs Proqram

- Test plans;wlll be developed for rock mechamcs actlvutles that are in a developmental

T edures to ensure that all necessary steps to complete the. actnvnty are camied
I detall specmc plans that descrlbe the actrvrty, Iocatron procedure etc.
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The Ground Control Program provides comprehensive evaluation of the ground
conditions and effectiveness of installed support systems throughout the facility. The
evaluations will be based on visual observations, analyses of geomechanical instru-
mentation data, fracture data acquired from observation boreholes, and rockbolt failure
data. The design of new support systems will be based on the resuits of these
evaluations. |

Ground control issues have been addressed since excavation began at WIPP. Initially
only minor spalls were observed. However, as the excavations aged and issues
associated with the roof beam began to develop, most of the facility was pattern-bolted
with mechanical anchor rockbolts. Because these bolts provide a basically rigid
support system, they have a finite life and supplemental systems are required in areas
scheduled for decades of use. The support systems must maintain many areas of the
underground accessible for the projected life of the facility.

The information generated by this program will be documented in annual assessment
reports. Assessment of the performance of the installed ground support systems are
performed as recommended by the cognizant engineer or manager. The results of
these assessments will be distributed to affected underground operations, engineering,
and safety manager sections. :

This program plan describes the general scope of the ground control activities,
methods, and program requirements, and will be updated periodically to reflect
additions and changes to the program. "

‘3 4.1 Background

The operating life of sectlons of the: underground facnhty may extend to apprommately
fifty years from the date of excavation. Over time, the strains associated with stress
conditions ‘around the: excavation resultin, degradatlon of the, surroundung rock. Safety
concerns associated with deterioration: of the roof necessitate monitoring, maintenance,
and ground conitrol’ mechamsms to ensure: safe working conditions. ‘Roof suppc‘r_t-

; __Lsystems are currently in place through out the _facnllty, however because of creep

~ “closure; they may undergo severe stres e a I|m|ted service I|fe and Tequnre

; ‘perlodlc replace' ’ent b e » ,
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The excavations vary in geometry, geology, age, and operational use. These
differences affect the selection of ground control measures, but the ability of the salt to
creep or flow with time has the greatest impact on selection of support systems. Salt
creep exerts strong forces, both vertical and horizontal, on any control mechanism.
During the time that the underground has been active, a variety of ground control
issues have been encountered ranging from minor spalling to roof falls.

3.4.2 Purpose

The Ground Control Program provides the strategies for development and selection of
the most applicable and efficient means of maintaining and monitoring the ground
conditions of the WIPP underground to ensure safe and operational conditions. The
selection of ground control fixtures is in accordance with 30 CFR [ 57, Subpart B,

"Ground Control."

3.4.3 Scope

The program is continually evolving. Current associated activities include:

« Addressing ground control concerns and design and implementation of ground
support systems on a case-by-case basis

« Installing and monitoring of small-scale and full-scale in-situ support systems for
evaluation

. Identrfyrng and/or deve|op|ng new ground control technologres that have appllcatlon
to WIPP. condltlons .

. Documentlng and evaluatlng ground support system component fallure

e Evaluatmg the effects of new: mrmng and mine deS|gn changes on the effectiveness
_.of m‘stal-led ground support systems proposed |nsta|lat|ons and the stablhty of the
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the ground, (2) remove the ground, or (3) discontinue access. The first two options are
engineering alternatives while the third option is an administrative decision. The
ground control design criteria are based on long-term objectives, experience,
performance of existing systems, laboratory and in-situ tests of selected ground control
components and/or systems, numerical analysis, and site-specific geotechriical data.
These criteria may be modified to accommodate technological advances, geologic
conditions, or operational requirements.

Routine Activities

Ground support systems will be installed in accordance with approved written
instructions. Monitoring of the geotechnical instruments that monitor the performance
of the support systems will be performed routinely and carried out according to
approved WIPP procedures.

Other Activities of the Ground'Control Program

Activities which are in development, or which are not expected to be performed
routinely, will be performed in accordance with industry standards or individual program
plans that supplement this program plan.

4.0QUALITY ASSURANCE

The WIPP Geotechnical Engineering programs are governed by the WID Quality
Assurance Program Description. Steps to ensure quality will be incorporated, as

.- needed, in the technical procedures used for geotechnical engineering activities. The

' Geotechnlcal Engineering manger, or assigned designee, is responsible for developlng
and malntalnlng this program plan and assocnated procedures.

.‘ 41 DeS|gn Control

'ltems and processes WI|| be desrgned usmg sound engmeenng/smenhf ic pnncnples and'

Of late standards Desrgn work, including changes will incorporate appropriate

- requnrements 'such as general design criteria and design basis. Design interfaces will
= be |dent|f|ed and controlled - The adequacy of products wili be verified by. individuals. or
. er thar lthose who performed the work Verification. work wrll be completed
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4.3 Instructions, Procedures and Drawings

Quality-affecting activities performed by, or on behalf of, the geotechnical engineering
programs will be performed in accordance with written plans or approved procedures.

- WIPP general procedures will be used for procurement, document control, and quality

assurance.

Technical procedures will be developed for routine quality-affecting functions. The
procedures will include in-process and final quality controls and documentation require-
ments. The procedures will be as detailed as required and include, when applicable,
quantitative or qualitative acceptance criteria to determine that activities have been

- satisfactorily accomplished. Procedures will be developed in accordance with existing

WIPP procedures.

4.4Document Control

Documents that prescribe processes, specify requirements, or establish design will be
prepared, approved, issued, and controlled. Controls will ensure that the latest
approved versions of procedures are used in performing geotechnical functions, and
that obsolete materials are removed from work areas. The Geotechnical Engineering
manager will identify the individuals responsible for the preparation, review, and
approval of geotechnical engineering controlled documents.

4, 5Control of Purchased Material, Egungment, and Services

: Measures wull be taken in accordance wuth current WIPP procurement policies and
. procedures to ensure that procured items and services conform to specified

requnrements_ These measures wnll generally lnclude one or more of the followmg

Evatuatlon‘ of the suppllerﬂs capablllty to provnde |tems or services, in accordance
o wuth re‘ 'unrements |nclud|ng the prevuous record in provudlng S|m||ar products or
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4.6 ldentification and Control of ltems

Measures will be used to ensure that only correct and accepted items are used at
WIPP. All items that potentially affect the quality of the geotechnical engineering ;
programs will be identified and controlled to ensure traceability and prevent the use of t
incorrect or defective items.

4.7 Test Control

Testing or experimental/monitoring activities will be in accordance with written plans or
procedures that contain the following provisions, as applicable: '

-« Purpose, scope and/or definition
+ Prerequisites such as calibrated instrumentation and supporting data; adequate test
equipment and instrumentation, including accuracy requirements; completeness of
item to be tested; suitable and controiled environmental conditions; and provrslons
for data collection and storage

* Instructions for perforrrung the test

« Any mandatory inspection and/or hold points to be witnessed by WID or other
designated representatives ‘

+  Acceptance and rejection criteria

. Methods of documentihg or re‘cordi’ng test data

o ’Reqmrements for quahf ied personnel D - :

. E aluatron of test results by authorlzed personnel

Test or experlmentallmonltorlng procedures prepared by other pro;ect part|C|pants ,
; (e g., Sandia N«atlonal Laboratorles) used as WID. procurement documents will be .
, rev:ewed to ensure that the documents are complete and the tests described by the
. documents are adequate to determine that the mvolved equment systems or
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Test requirements and acceptance criteria will be specified, documented, and reviewed
and will be based upon applicable software requirement, design, or other pertinent
technical documents. Required tests, including verification, hardware integration, and
in-use tests, will be controlled.

Testing of software will, at a minimum, verify the capability of the computer program to
produce valid results for test problems encompassing the range of permitted usage
defined by the program documentation. Testing will also be designed to identify and
eliminate any serious defect that could, for example, cause a crash.

Depending on the complexity of the computer program being tested, requirements may
range from a single test of the completed computer program to a series of tests
performed at various stages of computer program development to verify correct
translation between stages and proper working of individual modules. This will be
followed by an overall computer program test.

Any software to be developed on site (by WID personnel or others) (i.e.,
noncommercial software) will follow the requirements of NQA-2.7, and shall include, at
~ aminimum, a requirements document, a design document, a validation and verification
" plan, a software quality assurance plan, a testing plan and procedures, a configuration
““management plan, and appropriate user manuals. These will be reviewed and

approved by appropriate WID _personnel.

Regardless of the number of stages of testing performed, verification testing and
- validation will be of sufficient scope and depth to establish that software functional test
reqwrements are satisfied and that the software produces a valld result for its intended

»functlon

' 4 QControI of Momtormg and Data Collectlon nggment

e Monltorlng and data ,colleg:tnon eqmpment WI|| be controlled and cahbrated m
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4.10 Handling, Storage, and Shipping

Handling, storage, and shipping of items will be coordinated in accordance with
established procedures or other specific documents. Geotechnical Engineering is
responsible for storing, handling, and shipping rock core and other geologic samples.

4.11 Control of Nonconforming Conditions/Items

Conditions adverse to quality will be documented and classified in regard to their
significance. Corrective action will be taken accordingly.

Equipment that does not conform to specified requirements will be controlled to prevent
its use. Faulty items will be tagged and segregated. Repaired equipment will be
subject to the original acceptance inspections and tests prior to use.

4.12 Corrective Actions

Conditions adverse to acceptable quality will be documented and reported in
accordance with corrective action procedures and corrected as soon as practical.
Immediate action will be taken to control work, and its results, performed under
condition’s adverse to acceptable quality in order to prevent degradation in quality.

The Geotechnlcal Engineering manager, or deS|gnee will mvestrgate any deficiencies
-in activities in accordance W|th approved procedures. :

413 Records Management .

Identlflcatlon preparatnon collectlon storage malntenance dlsposmon and
-~ permanent storage of records erI be in accordance wnth approved WIPP procedures
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quality and process effectiveness, and to promote improvement. The organization
performing independent assessments will have sufficient authority and freedom to carry
out its responsibilities. Persons conducting assessments will be technically qualified -

and knowledgeable of the items and processes to be assessed.

4.15 Data Reduction and Verification

Computer programs, commercial data processing applications, and manual calculations
that collect or manipulate/reduce data will be verified. Verification must be performed

before the presentation of final results or their use in subsequent activities. If it
becomes necessary to present or use unchecked results, transmittals and subsequent
calculations will be marked "preliminary” until such time that the results are verified and

determined to be correct.

5.0REFERENCES

Title 30 CFR 0 57, Subpart B, "Ground Control"
Title 40 CFR [ 194, Section 42, "Monitoring"

WP 13-1, Quality Assurance Program Description
WP 16-1, WIPP Computer Protection Plan
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1.0 Introduction

This Geotechnical Analysis Report (GAR) interprets and presents the geotechnical data from the
underground excavations at the Waste Isolation Pilot Plant (WIPP). The data, used to
characterize conditions, assess design assumptions, and clarify and evaluate the performance of
the underground excavations during operations, are obtained as part of a regular monitoring
program. .

GARs have been available to the public since 1983. During the Site and Preliminary Design
Validation (SPDV) Program, the architect/engineer for the project produced these reports on a
quarterly basis to document the geomechanical performance during and immediately after
construction of the underground facility. Since the completion of the construction phase of the
project in 1987, the reports have been prepared annually by the management and operating
contractor for the facility. This report describes the performance and conditions of selected areas
from July 1, 1996, to June 30, 1997. This report is formatted into nine chapters. The remainder
of Chapter 1.0 provides background information on the WIPP site, its mission, and the purpose
and scope of the geomechanical monitoring program. Chapter 2.0 describes the local and
regional geology of the WIPP site. Chapters 3.0-and 4.0 describe the geomechanical
instrumentation Jocated in the facility shafts and shaft stations and the results of the monitoring
and interpretation of this instrumentation. Chapters 5.0, 6.0, and 7.0 present the results of
geomechanical instrumentation monitoring in the three main portions of the WIPP underground

- facility; the Northern Experimental Area, the access drifts, and the Waste Disposal Area.
Chapter 8.0 discusseés the activities included in the Geosciences Program. which includes
oeolomc core ‘mapping, fracture mapping, and borehole observations. The final chapter Chapter
9.0, summarizes the results of the geomechanlca] instrumentation momtormg and compares the

current excavauon performance to the system deswu reqmrements o

1.1 Locatlon and Descrlptlon D
~The WIPP 1s located in. southeastem New Mextco -P lulometers (km) (‘76 mxles) east of

: ’Carlsbad (Ftcure 1= l‘) fi;The surface fac1ht1es were butlt on the flat to gently rollmg hllls that we ‘
: ;'charactensttc of th

! Medanos area. The undercround fac1!1ty is bemg excavated

= dpptOleately 65 > meters (m) (7 150 feet [ft]) beneath the surface in the Salado Form "on
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9.0 Summary

At the beginning of the WIPP project, criteria were developed that ad@ the requirements for
the design of the WIPP (DOE, 1984). These criteria, in the form of desron requirements, covered
all aspegts of the mined facility and its operation as a pilot plant for the demonstration of

- technical and operational methods for permanent disposal of CH- and RH-TRU waste. As the
WIPP developed and the focus moved toward the permanent disposal of TRU waste, these design
requirements were reassessed and replaced in 1994 by a new set of requirements called system
design descriptions (SDD). Table 9-1 shows the comparison of these SDDs with conditions
actually observed in the underground from July 1996 to June 1997.

Fracture development in the roof is primarily caused by the concentration of compressive stresses
in the roof beam and is influenced by the size and shape of the excavation and the stratigraphy in
the immediate vicinity of the opening. Pillar deformations induce Jateral compressive stresses
into the immediate roof and floor. With time the buildup of stress causes differential movement
along stratigraphic boundaries. This differential movement is identified as offsets in observation
boreholes and is indicated by bending deformation in failed rockbolts. Large strains associated
with lateral movements in the roof can induce fracturing in the roof, which is frequently seen
near the ribs.. This scenario of roof deterioration, combining a buildup of compressive stresses .
over time, horizontal offsetting, and large strains associated with lateral movements, is
substantiated by observanons of similar roof deterloratron in SPDV Room I, SPDV Room 2, and

the E140 drrft between SlOOO and S 1950

”’.iMa_]or modlﬁcanons to the underoround duuno thls repomng penod consrsted of roof beam
'f-fv-removal in the E140 dnft in the area of S lOOO ' "__S_1300 The decision to remove the beam came
“as aresult of operatronal schedulrno and convenrence as well as observatrons of roof beam

deterroratlon Observatrons 1ncluded high expansron rates across clay G found from

5 ,.extensometer data. vrsual observation of fracturing. wrthrn the 1mmed1ate roof; and an increasing

number of bolt farlures occurrrn° in the area. Althoueh the roof beam could have been
gh roof control measures it was also deterrmned that operanonally it was an

o mamtamed th




Table 9-1

Comparison of Excavation Performance to System Design Descriptions

Requirement

Comments

System Design Description

SDD-UHO00. Underground
Hoisting, Section 2.1.2.6.3

Section 2.1.2.6.4

‘Section2.1.2.8

*“The lining shall be designed for a
hydrostatic pressure... . ."

Water pressure observed on
piezometers located behind the shaft
keys in the Waste Shaft and the Exhaust
Shaft remains below design levels.
Piezometers located in the Salt
Handling Shaft were not functioning
during this reporting period. Historic
data indicate water pressures in the Salt
Handling Shaft to be below design
levels. The Salt Handling Shaft liner
continues to resist water inflow into the
shaft. Efforts are underway to
determine if the piezometers in the Salt
Handling Shaft can be repaired or
replaced.

“The key shall be designed to resist the
lateral pressure generated by salt creep.”

| Geomechanical data from the Waste

Shaft indicate that the shaft is
structurally stable. Extensometers
located in the Salt Handling Shaft and
the Exhaust Shaft were not functioning
during this reporting period. Historic
data indicate that closure of all the'
shafts remains within design
requirements. Visual inspections of the
shaft keys indicate they are pesforming
as d@gned

“The key shall be designed to retain the’

rock formation and will be provided with -

chemical seal- nngs and a water
collection ring with drains to prevent
water from flowmg ‘down the unlmed

i shaﬁ from the hmng above

The small amount of groundwater
inflow into the shafts is effectively
controlled through grouting. Seepage
into the Exhaust Shaft is minimal and

| the source and content: of such seepage

are being chamclenzed (Intera. 1997,
IT, 1997) R




Table 9-1 (Continued)

Comparison of Excavation Performance to System Design Descriptions

System Design Description

Requirement

Comments

SDD-AU0Q, Underground
Facilities an uipment,
Section 2.2.1.2, Underground
Disposal Facilities

Section 2.2.1.2, Underground
Disposal Facilities (Continued)

“The underground waste disposal
facilities shall be designed to provide
space and adequate access for the
underground equipment and ternporary
storage space to support underground
operations.”

“The underground waste disposal
facilities shall be designed to provide the
capability of retrieving the emplaced CH
and RH TRU waste.”

Geomechanical instrument data and
visual observations indicate that the
current design provides adeguate access
and storage space.

retrievability is no longer necessary.

Section 2.2.1.3, Underg_round
Shaft Pillar Facilities

“Entries and sub-entries to the
underground disposal area and the
experimental arcas shall be provided and
sized for personnel safety, adequate air
flow, and space for equipment.”

Deformation of excavation remains
within the required limits. The northern
portion of the underground from
approximately N80O was deactivated
during this reporting period because the
area is no longer needed for
experimental purposes. This area is no
longer accessible.

Approximately 1.5 meters (5 feet) of
roof, up to clay G, was removed in the
E 140 drift from S1000 to S1300.

SDD-EMO00. Environmental
Monitoring, Section 2.2.5.1

“Geomechanical instrumentation shall be
provided to measure the cumulative
deformation of the rock mass
surrounding mined drifts. . .."

Geotechnical instrumentation is
operated and maintained to meet this
requirement. Additional geotechnical
instruments were installed in various
parts of the WIPP underground
(including the E140 drift, Room 7.
Panel 1, and'SPDV Room 4) during this
reporting period.

Geotechnical experts agree that the
monitoring program at the WIPP has
been proven adequate. specifically with
regard tothe instrumentation in Room

I:"beam /'despne the'zfact lhat the rate in some‘areas is apprommately‘5 cm/yr (2 ‘“/ yr) These rates

1. Panel ! '(DOE. 1991b).
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WP 02-1 Rev. 3

GROUNDWATER SURVEILLANCE PROGRAM PLAN
1.0 INTRODUCTION
This is the controlling document for the Waste Isolation Pilot Plant. (WIPP)
Groundwater Surveillance Program (GSP). The GSP is administered as part of the
WIPP Environmental Monitoring Program by the Environmental Monitoring (EM)
Section of the Environment, Safety and Health (ES&H) Department.
2.0 REFERENCES

DOE Order 5400.1, General Environmental Protection Program

DOE/EH 0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring
and Environmental Surveillance

Groundwater Protection Management Program Plan

WP 02-3, Environmental Procedures Manual

WP 10-AD, WIPP Maintenance Administrative Procedures Manual

WP 12-1, Waste Isolation Pilot Plant Safety Manual

WP 12-107, Hazard Communication Program

WP 13-1, WID Quality Assurance Program_ Description

WP 15-6, Purchasing Policies and Prccedures Manual

WP 15-PR, Records Management Plan

3.0 RESPONSIBILITIES |
The overall organrzatlonal structure of the Westrnghouse WID is descnbed inPartl,
Section 1 of the Quality Assurance Program Description (QAPD). The GSP is the

'responSIbllrty of the ES&H Department The GSP is conducted by the EM Sect|on of
: thls department : e

‘The EM manager assumes responsrblhty for the overall desrgn and |mplementat|on of
the GSP mcludrng the foIIowrng areas AR B R »
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0  Establishment of minimum quallflcatlon criteria and training requirements for all

program personnel.
0 Review and approval of programmatic reports.

0  Oversight of appropriate levels of cooperation and consultation between the
EM Section and the state of New Mexico regarding environmental monitoring.

0  Preparation of the QA section of the GSP Plan.
The EM manager and staff are responsible for achieving and maintaining quality in the
GSP. Job descriptions will be maintained for the EM manager, professional, technical,
and administrative staff positions. All GSP data shall be reviewed and approved by the
EM manager, or designee, prior to release.

The EM manager appoints a GSP Team Leader (TL), assigning the following
responsibilities to the TL.:

0 Direct GSP per written approved procedures.

0 Initiate review of programmatic plans and procedures.

0 Review and evaluate sample data.

0 Prepare and review programmatic reports.

0 AéSura that appropriate samples are collected and analyzed.

. 0 'Assure that adequate technical support is provided to the Quality and
Regulatory Assurance (Q&RA) Depanment when requured during audits of

The EM manager desngnates ‘one or more smentusts engineers, or technlcuans who will
be responsnble for the followmg |tems '
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0 Overseeing of quality control checks of data. |
0 Conducting field activities in accordance with written procedures.

The Q&RA manager provides independent oversight of the GSP, via the assigned
cognizant Q&RA engineer, to verify that quality objectives are defined and achieved.
The Q&RA manager ensures objective, independent assessments of GSP quality
performance. The Q&RA manager has been delegated authority and given
organizational freedom by the WID General Manager to access work areas, identify
quality problems, initiate or recommend corrective actions, verify implementation of
corrective actions, and ensure that work is controlled or stopped until adequate
disposition of an unsatisfactory condition has been implemented.

The EM manager assures that basic qualifications for GSP persohnel are carried out in
accordance with Section 2 of the QAPD.

The EM manager assures that position descriptions for assigned GSP personnel are
adequately prepared. Each position description will include position purpose, principal
responsibilities, nature of work, and scope.

The EM manager and/or TL assures that training is performed on an individual basis to
maintain an acceptable level of proficiency by all new or temporary GSP staff and by all
permanent GSP staff.

New GSP employees are required to review pertinent program documentation, become
familiar with applicable procedures, and complete appropriate qualifications prior to
undertaking any unsupervised GSP task. To become qualified to perform a specific
task or series of tasks, an employee must demonstrate subject knowledge and practical
skills.and become certified in performing the task(s) by a board-certified subject matter |
expert (SME). Employees who have not completed the appropriate qualification card
will not be allowed to conduct unsupervised GSP activities.

The EM manager, TL, or task SME may determine the need for retraining of GSP v
personnel. Retraining may be noted by Q&RA during any surveillance or audit or
during a periodic review initiated by the EM manager; TL, or SME.

The EM manager assures that documents ’detailing all staff training are current and
properly filed.” Copies of training records shall be on file in the WID Technical Training
Section. - N : - ’




o credibility.

WP 02-1 Rev. 3
GROUNDWATER SURVEILLANCE PROGRAM PLAN

4.0 GSP QUALITY ASSURANCE PLAN

4.1 Intfoduction

This section is the quality assurance (QA) plan for the WIPP GSP. The objective of
this QA plan is to establish the specific QA requirements associated with the GSP. The
GSP currently consists of two activities: the Water Quality Sampling Program (WQSP)
and the Water Level Monitoring Program (WLMP). Technical implementation of each
specific activity is controlied by an individual program plan and unique operating
procedures. The GSP provides a mechanism for addressing the following:

4.1.1 Department of Energy (DOE) Order 5400.1

Chapter 3 of the DOE Order 5400.1, General Environmental Protection Program, states
that "... all Department of Energy (DOE) sites will conduct a groundwater protection
management program.” The order requires each DOE site to provide for the design
and implementation of a groundwater monitoring effort that supports resource
management and complies with applicable environmental laws and regulations.

4.1.2 DOE/EH 0173T

DOE/EH 0173T, Envir‘onmental Regulatory Guide for Radiological Effluent Monitoring-
and Environmental Surveillance, states that: .

It is the policy of DOE to conduct effluent monitoring and environmental
surveillance programs that are adequate to determine whether the public and
- the environment are adequately protected during DOE operations and whether
operatlons are in.compliance with DOE and other applicable Federal, State,
~ andlocal radiation standards and requirements. It is also DOE policy that
,’ Departmental monltorlng and surveillance programs be capable of detecting
< and quant1fymg unplanned releases and meet high standards of quality and
, -is DOE's objectlve that all DOE operations properly and ’
accurately measure radlonuchdes in thelr effluent and in amb|ent

o fenvxronmental medla

WIPP. GSP provndes;’abasus for future -
er groundwate: rotectlon-related
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4.1.4 Final Environmental Impact Statement (FEIS) Commitments

Section J.2.2 of the FEIS states that "...long-term groundwater sampling and water level
monitoring will be conducted as part of the WIPP Environmental Monitoring Program.”

4.1.5 Future Land Use Decisions

Data collected from the program will aid in making future groundwater-land use
decisions (i.e., designing long term and passive institutional controls for the site).

This QA plan is driven by, and is supplemental to, both the WID QAPD, WP 13-1, and
implementing WIPP Q&RA procedures.

4.2 GSP Quality Assurance Re uirements}

The following specific Q&RA requirements are uriique to the GSP.

4.2,.2 Quality Assurance Program-

This plan is governed by the following documents: WP 13-1, WID Quality Assurance
Program Description; and WP 02-3, Environmental Procedures Manual. Steps to
ensure quality are incorporated, as needed, in the technical procedures used for
groundwater surveillance activities. The EM manager or assigned designee is
responsible for developing and maintaining this QA plan and groundwater surveillance

procedures

| In accordance with the WID QAPD, Part I, Section 1 groundwater surveillance data
' actrvmes are classrfred as Quahty Code Il. .

4, -2 3 De5|gn Control

: The deSIgn control requrrements used by Westlnghouse at the WID are descrlbed in
- Part ll, Section 6 of the QAPD. The GSP will adhere to all appllcable portlons of these
o requrrements When performrng de5|gn actlvrtres :

' 4 2 4 Procurement Document Control

e Procurement is carrred out in accordance wrth WlD procurement pohcnes and

o : procedures as outhned |n Part II Sectlon 7 of the QAPD and»WP 15-6 ,;.'Purchasrng
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4.2.5 Instructions, Procedures, and Drawings

Provisions and responsibilities for the preparation and use of instructions and
procedures at the WIPP are outlined in Part |l, Section 4 of the QAPD. Quality-
affecting activities performed by or on behalf of groundwater surveillance are required
to be performed in accordance with documented and approved procedures.

Technical procedures have been developed for each quality-affecting function
performed for groundwater surveillance. The technical procedures unique to the GSP
~are contained in the procedures section of this manual. The procedures are as
detailed as required and include, when applicable, quantitative or qualitative
acceptance criteria to determine that activities have been satisfactorily accomplished.

Procedure requirements are in accordance with Section 4 of WP 13-1. Procedures Will
be prepared in accordance with applicable technical writer's guides.

4.2.6 Document Control

Requirements for the control of documents are outlined in Part |, Section 4 of the WID
- QAPD. Controls ensure that the latest approved versions of procedures are used in
performing groundwater survelllance functlons and that obsolete materials are removed

. from work areas.
}:4 2’7 Control of Purchased Materlal Et-'IUlee"t and Se”"ces

,‘,-'WIPP pol:cy requrrements and assocnated responS|b|I|t|es for the control of purchased
__jfmatenal ‘equipment, and services are outlined in Part Il; Section 7 of the QAPD. In

' "*accordance with current WIPP: procurement policies and procedures, measures will be
- taken to ensure that procured items and services conform to. spec:f ied reqwrements

' f”}‘f:f'*ﬁThese measures WI|| mclude one or more of the followmg -

aluatuon ‘ f he suppller's capablllty to prowde |tems or services in
jith the requirements, mcludmg the h|story of prowdlng similar

products or servrces satrsfactorlly '

urv illénég'<ét__the',',
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supplier's facilities. _ |
4.2.8 Identification and Control of ltems

Measures to ensure that only correct and accepted items are used at the WIPP are

outlined in Part Il, Section 8 of the QAPD. Allitems that potentially affect the quality of |
the GSP are uniquely identified and controlled to ensure that only accepted items are |
used. ‘

Equipment is administered in accordance with WP 10-AD, WIPP Maintenance
Administrative Procedures Manual. Calibration reports test data are maintained by the
EM Department. Any "out-of-tolerance” condition is evaluated for potential impact on
the validity of data. Impact evaluation and corrective actions are initiated per specific
GSP instructions.

4.29 Control of Proc‘esses
All process control requirements of the QAPD are met by the GSP.
4.210 Inspection/Surveillance

Inspection and surveillance activities are conducted as outlined in Part l1, Section 10 of
the QAPD. The Q&RA Department is responsible for performing the applicable
inspections and surveillance on the scope of work. Performance checks are performed
by groundwater surveillance personnel as specified by the appropriate procedures, and
by WID metrology laboratory personnel. Performance checks for the GSP are
designed to determine the acceptability of purchased items and to assess degradatlon .
that occurs durtng use. : , |

" 4.2, 11 Test Control

| ‘Part Il Sectlon 8 of the WID QAPD outlines the requnrements and responsnbnlmes of the -
WID for the control of tests. Tests to be performed for the GSP fall into two general

_.categories: tests of |tems upon recelpt and in service, and operablhty checks of
equ:pment , 5 ,

All tests are performed in accordance with documented and approved plans and/or- L
kS ;procedures Tes’ung or experlmentallmomtorlng plans or procedures contaln the T Ge
foIIowmg provnsmns as apphcable i o

IJ Scope andlor deﬁnltlo or scope | |
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environmental conditions; and provisions for data collection and storage.

0  instructions for performing the test.

=

Mandatory inspection and/or hold points to be witnessed by the WID or other
designated representatives.

Acceptance and rejection criteria.
Methods of documenting or recording test data.

Requirements for qualified personnel.

OO o o £

Evaluation of test results by authorized personnel.
4.2.12 Control of Monitoring and Data Collectlon Equnpment

Monitoring and Data Collection (M&DC) equipment is controlled and calibrated
according WP 10-AD, WIPP Maintenance Administrative Procedures Manual, to ensure
continued accuracy of groundwater surveillance data. Results of calibrations,
maintenance, and repair are documented. Calibration records identify the reference
standard and the relationship to national standards or nationally accepted
measurement systems. Records are maintained to track uses of M&DC equipment. If
M&DC equipment is found to be out of tolerance, the equipment is tagged and its use
ceased until corrections are made. An evaluation shall be approved by the EM
manager and corrective measures will be taken as needed.

4, 2 13 Handlmg, Storage and Shrpplng

'Handlrng storage packaglng, and shrpplng of groundwater samples are controlled in
. accordance with WP -10-AD, WIPP Maintenance Administrative Procedures Manual.
* Proper documentation is prepared, and marntamed for each sample to mlmmlze
"'damage loss deterroratlon and”’ raneous exposures h
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4.2.15 Control of Nonconformiyng Conditions

Part I, Section 8 of the WID QAPD describes the system used at the WIPP for
ensuring that appropriate measures are established to control nonconforming
conditions. Nonconforming conditions connected to the GSP are identified in and
controlled by documented procedures. Equipment that does not conform to specified
requirements is controlled to prevent use. The disposition of defective items is
documented on records traceable to the affected items. Prior to final disposition, faulty
items are tagged and segregated. Repaired equipment is subject to the original
acceptance inspections and tests prior to use.

4.2,16 Corrective Action

Requirements for the development and implementation of a system to determine,
document, and initiate appropriate corrective actions after encountering conditions
adverse to quality at the WIPP are outlined in Part |, Section 3 of the QAPD.

Conditions adverse to acceptable quality are documented and reported in accordance
with corrective action procedures and corrected as soon as practical. Immediate action
will be taken to control work performed under conditions adverse to acceptable quality,
and its results, to prevent degradation in quality.

The EM manager or designee investigates any deficiencies in groundwater surveillance
activities to determine if there is an underlying root cause. All such actions are
documented and reported to the Q&RA Department.

4.2.17 QUaIity Assurance Records

Part |, Section 4 of the QAPD outlines the policy used at the WIPP regarding

B rdentmcatron preparation, collection, storage, maintenance, disposition, and
‘permanent storage of QA records. The EM manager or designee is responsible for the
preparation and distribution of records in accordance with appropnate DOE Orders,
policies, and dlrectrves :

, Records to be generated in the GSP are specrt’ ed by procedure QA records are
: J}dentlfred This is the basis for the labeling of records as "QA" on the EM Records
, Inventory and Drsposrtlon Schedule (RIDS) ' , . ,

QA records document the re,i 'ults of the GSP rmplementlng procedures and are
~ Lsufr C|ent to demonstrate that all quallty-related aspects are valid. “The records will be
E ‘ble Iegrbleréand retrrevable m,accordance with WP 15-PR ’WID Reoords’




. WP 02-1 Rev. 3
GROUNDWATER SURVEILLANCE PROGRAM PLAN

4.2.18 Assessments

Provisions and responsibilities for assessments are outlined in Part 1ll, Sections 9 and
10, of the QAPD. Periodic, independent assessments of the GSP shall be scheduled,
planned, and performed to verify that work is performed in accordance with specified
requirements. The Independent Assessment Section has the responsibility and
oversight authority for appraising GSP activities for compliance with applicable
environmental statutes. Assessment teams will not include members of the GSP staff.
Assessments are performed in accordance with applicable assessment procedures.

5.0 GSP WATER QUALITY SAMPLING PLAN

5.1 Scope

This section of the WIPP GSP Plan serves as the controlling document for the WQSP.
The WQSP is a subprogram of the GSP.

The WQSP was initiated in January 1985. The objective of the program is to collect
representative and reproducible groundwater samples from water-bearing zones in the
area of the WIPP site. The purpose of the program is to provide defensible data for
meeting the requirements of site characterization, performance assessment, regulatory
- compliance, and permitting. A" program plan that defi ned the basic structure and

- operational activities of the program was initially developed by Colton and Morse -
(1985) The program plan was replaced in 1987 by WP 07-2, Waste Isolation Pilot

- Plant Water Quality Sampling Manual. In 1991 the WQSP manual was replaced by

WP.02-1,

Waste Isolation Pilot Plant Groundwater Monltorlng Program Plan and

-Procedu S, Manual

_ 1990 the WQSP was de5|gned to charactenze the physmal and chemlcal
j:;-f_'}"cha‘ractenstlcs of __representatlve.groundwater samples oceurring W|th|n and |mmed|ate|y
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Program.

Collection of groundwater quality data continues to assist the DOE in meeting _
performance assessment, regulatory compliance, and permitting requirements. The
data also provide:

0 Radiological and nonradiological water quality input to the WIPP
Environmental Monitoring Program.

0 A means to comply with future groundwater inventory and monitoring
regulations

0 Input for making land-use decisions (i.e. de5|gn|ng tong-term active and
passive institutional controls for the srte)

Groundwater exists both above and below the WIPP repository, but no hydrologic
continuity exists between the repository and the groundwater. Groundwater below the
repository occurring in the sandstones of the Delaware Mountain Group (Powers, et al.,
1978) is isolated by bedded salt deposits in the lower part of the Salado Formation and
in the underlying Castile Formation. Groundwater below the repository is not being
monitored as part of this program.

Groundwater above the repository is being monitored. Groundwater exists in both the
Dewey Lake Formation and the Rustler Formation. Zones monitored for background
characterization within the Rustler are the Culebra and the Magenta members. These
zones appear to be dolomite units isolated from one another by impermeable units.
With the exception of excavated shafts at WIPP, these zones are isolated from the
repository excavations by bedded saIt deposﬂs in the upper two thirds of the Salado
'Formatlon

Postbackground surverllance is focused on the Culebra because it i |s the prlmary ﬂow

path within the Rustler formation. Databases are maintained for the Magenta so thatif

the need arlses survelllance of the Magenta can be resumed

-T he Culebra is arealty perS|stent but quantrty and quallty of water va'y con5|derably
_from place to ‘place: ‘The dolomite'is vuggy, fractured, and commonly associated with -
f-;anhydnde (Lamben and’ Mercer 1977) The. Culebra hasa low hydraulrc conductlvrty
‘ltisa fractured unnt that is best modeled as a dual porosﬂy medla Water ylelds are
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sandstone. The Dewey Lake Redbeds do not form an aquifer, but some permeable
sand lenses are present and those yield limited quantities of fresh water to a few
private wells in the area around the WIPP site (Powers et al., 1978). One such sand
lens has been identified within the WIPP boundary and is scheduled for surveillance as

part of the WQSP.
5.2 Surveillance Well Construction

Many of the WIPP surveillance wells were drilled and completed prior to 1980. As the
WIPP Project progressed, additional monitoring wells were completed in the vicinity of
the site. Drilling of the bulk of WIPP survenllance wells began in 1976 and continued

into 1988.

In general, all of these wells were drilled as. part of the geologic site characterization
and resource evaluation programs. Most WIPP surveillance wells were drilled and
completed using oil field techniques. Surveillance wells at the site have been
completed, generally, using two types of installations. One installation requires drilling
the well to some depth below the base of the Culebra and then casing the well to the
bottom of the hole. The interval of the Culebra or Magenta is then perforated to allow-
access to the formation for testing or sampling purposes. The second type of
installation consists of drilling the hole to a depth just above the top of the Culebra,
installing well casing to the bottom of the drilled hole, and coring or drilling through the
Culebra mterval leaving the CuIebra interval open to the formation.

These types of well completlons presented problems in collecting undisturbed and
representatlve samples from the water-bearing units. The open-hole completions have,
in'some cases, resulted in sediments below:the Culebra being exposed in the sampling
interval. - In some cases, these sediments are rlch in halite or other evaporite minerals,
_causing the water chemlstry in the well bore and the water-bearing unit surrounding the
“wellto be f_|'tered Often, during dr||I|ng and completion of surveillance wells, fluids
5 ’contammgf"" sh water, saturated brine, and drilling fluids containing petroleum
- products ha e**been mtroduced into the- well bare. In some cases, these fluids were left
. standing in the well bore for extended perlods of t|me resultlng in contammatlon of the

"*:if»surro ding formation (Crawley 1988)

| S, ,:ndard i"l;tf eId steel well casmgs have been used durlng completlon of the WIPP:

ff"é‘-"-sUrveltIan ' e_ we j,'hls type of casmg |s easnly corroded by the brackish to brine water
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sampling programs, due to the likelihood of aquifer contamination. These practices
required that the WQSP use extensive groundwater pumping in order to obtain
uncontaminated water samples.

The difficulty in obtaining representative groundwater samples, due to the design of the
wells used by the WQSP, necessitated the use of a serial sampling technique. Serial
sampling and the associated equipment are discussed later in this section.

Seven observation wells were completed after the baseline was established using EPA
recommended drilling methods and casing materials that have the potential to meet
RCRA monitoring standards. Six of the wells were completed in the Culebra; one well
in the Dewey Lake formation. Two years of sampling are scheduled prior to the
anticipated receipt of waste. The data gathered from these wells will be compared to
the existing database and the existing background data will be appended as
appropriate.

The configuration of the seven new observation wells may well preclude the necessity
to perform serial sampling. However, sampling of a portion of the older surveillance
wells may be necessary in years to come. Therefore, a discussion of serial sampling
techniques is included in this document.

5.3 Sampling Program Descriptio

The WQSP has employed two types of sampling procedures at the WIPP: serial
sampling and final sampling. :

5.3.1  Serial Sampling

Serial samphng is the coIIectron of sequentral samples for the purpose of determrmng
when the water chemistry stabilizes or reaches a steady state. Ideally, ‘when the water
chemistry stabilizes; it is assumed that the chemistry is representatlve of the native.
formation fluid, and a fi nal sample is coIIected ‘However, in reality, serial sampllng
leads to the coIIectlon of water samples with reproducible chemrstnes which' may or
may not be representative of the undisturbed groundwater The water samples may
still be impacted by well construction practlces and effects from the rnstallatron of
downhole pumplng and samplmg equrpment - N

: Durrng the background characterrzatro_ phase,i'f'the’ WQSP serral samp__ ]
g parameters were monitored on a: dally basis. After completron of the ‘
i charactenzatron phase monrtorrngvof sverral _sample parameters was.

V 4"t”el.
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The field analytical parameters found to be the most useful in identifying a steady state
condition of the water chemistry include chloride, divalent cations (hardness), and
alkalinity, which are analyzed by classic wet chemistry bench methods (titration). Total
iron has also been found to be a useful indicator and is analyzed using
spectrophotometric methods. Other serial sampling parameters analyzed in the field
include measurement of pH, Eh, temperature, specific conductance, and specific
gravity. Procedures for collection and analysis of serial samples are processed,
approved, and maintained by the site documentation process.

5.3.2 Final Samples

Final groundwater samples are collected once evidence from serial sampling indicates
that the pumped groundwater has reached a chemical steady state. Final samples are
forwarded to a contract analytical laboratory for analysis.

Final samples are collected in the appropriate type of container for the specific analysis
to be performed. For each parameter analyzed, a sufficient volume of sample is
collected to satisfy the volume requirements of the analytical laboratory. This includes
an additional volume of sample water necessary for maintaining quality control
standards. All final samples are treated, handled, and preserved as required for the
specific type of analysis to be performed. Details about sample collection,

preservation, and volumes required for individual types of analyses are found in the
applicable procedures generated, approved and maintained by the site documentatron

process.

Splits of the final sample are provided to overS|ght agencies and WIPP stakeholders as
requested by the DOE. A split of the sample is also placed in storage within the ES&H
Environmental Sample storage area and held until final reports from the contract
analytical laboratory have been evaluated and approved When the final laboratory
report has been ap : oved the samples are removed from storage and destroyed.

. Detalled protocols e form of procedures assure that samples are collected in a

# 'conSIStent and repeatab|e fashlon Procedures applrcable to water quality sampling
esnte documentatlon process

meters (chlorlde d valentf '



o ‘___prston pump- may be needed to minimize stress to the_ formatron walls to prevent
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cations, alkalinity and iron) stabilize. Eh, pH, and conductance will be monitored
continuously by using a flow cell with ion-specific electrodes and a real-time readout.
After two years of sampling data have been accumulated, a decision will be made to
determine if the serial sampling process can be eliminated. If serial sampling is
removed from the water quality sampling well protocol, the decision to collect samples
will be based on the number of well bore volumes purged and the results of continuous
monitoring of temperature Eh, pH, and conductance.

54 Groundwater Pumping and Sampling Systems

The water-bearing units at the WIPP are highly variable in their ability to yield water to
surveillance welis. The Culebra, the most transmissive hydrologic unit in the WIPP
area, exhibits transmissivities that range many orders of magnitude across the site area
and has been the primary focus of the GSP. The Magenta has a lower transmissivity
and yields very small quantities of water to wells. Because the water-yielding
characteristics of the hydrologic units at the WIPP are variable, different types of
pumping equipment are used during water quality sampling activities.

The groundwater pumping and sampling systems used to collect a groundwater sample
are designed to provide continuous and adequate production of water so that a
representative groundwater sample can be obtained. The wells used for water quality
sampling vary in yield, depth, and pumping lift. These factors affect the duration of
pumping as well as the equipment required at each well. Based upon expected yields,
the weils monitored at WIPP can be divided into three categories according to flow
rate: (1) high flow rate of 10 to 25 gallons per minute (gpm); (2) medium flow rate or 1
to 10 gpm; and (3) low flow rate of less than 1 gpm.

The high and medium flow rate wells may use a submersible pump-packer assembly.
The low-volume wells may require a gas-drwen piston pump-packer assembly. A
dlscussmn of the dlfferent pump packer equrpment is provrded below '

The type of pumplng and sampllng system to be used in a weII depends primarily on
the aquifer characteristics.and well construction. For example, if well construction is

~ such that it yields contamination to the. aqwfer (i.e., metal casing).a packer is normally
recommended to minimize purging: time,  If the aqurfer yields adequate water to the well
tol be classified a high or. medium productlon well, a submersible electric pump may be
‘used. However if the well'is completed with the water-bearmg unit uncased agas
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The largest amount of discharge from the submersibie pump takes place from a
discharge pipe. In addition to this main discharge pipe a dedicated nylon sample line,
running parallel to the discharge pipe, is also used. Flow through the pipe is regulated
on the surface by a flow control valve and/or variable speed drive controller.
Cumulative flow is measured using a totalizing flow meter. Flow from the discharge
pipe is routed to a discharge tank for disposal.

~ The dedicated nylon sampling line is used to collect the water sample that will undergo

analysis. By using a dedicated nylon sample line, the water is not contaminated by the
metal discharge pipe. The sample line branches from the main discharge pipe a few
inches above the pump. Flow from the sample line is routed into the sample collection
area. Flow through the sample collection line is regulated by a flow-control valve. The
sample line is insulated at the surface to minimize temperature fluctuations.

A gas-driven pump and sampling system can be used on any volume well. When used,
the pump intake is set at a predetermined depth near or in the production zone. The
pumping rate is adjusted to maintain the water level in the well above the pump intake.

The flow rate for gas driven pumps is controlled by regulating the air pressure on the
pump intake or by a flow control valve. Water is continuously discharged into a water
storage tank. Detailed protocol for assembling, installing, and controlling pumping and
sampling systems is found in the procedures generated, approved, and maintained by

the site documentation process
55  Pressure Monitoring Systems

Regardless of which pump is used when sampling a well that was drilled for the
geologlc site characterization and resource evaluation program, a packer is used to
isolate the pump intake from: contaminated well-bore fluid that exists in the well above
~the samptlng zone. If the packer seal is not good, contaminated water from above the

packer can leak into the formation water-being sampled and bias analytical results. If
" the packer has a good seal the pressure above the mflated packer should remain

EO constant

' :'_'Pressureabove the packer |s monrtored usmg transducers andlor bubblers fo verify
that'the seal on the packer is good. Pressure below the packer is monitored to ensure

. that water IeveIs do:not fall below the pump intake. Periodic checks of the pressures

"‘_f.are condu ed durlng f|eld sa{mpl‘rng to venfy packer seal lntegnty These ﬁeld checks
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5.6 Sample Analysis

The mobile field laboratory provides a work place for conducting field sampling and
analyses. The laboratory is positioned near the wellhead, is climate controlled, and
contains the necessary equipment, reagents, glassware, and deionized water for
conducting the various analyses.

Two types of water samples are collected: serial samples and final samples. Serial
samples are taken at regular intervals and analyzed in the mobile laboratory for various
physical and chemical parameters (called field parameters). The serial sample data
are used to determine the chemical steady state conditions of the groundwater, as a
direct function of the volume of the water being pumped from the well. Interpretation of
the serial sampling data enables the TL to make a determination of when steady state
conditions are attained in the purnped groundwater.

Final samples are collected when the serially sampled field parameters have achieved
a steady state. If one or more of the field parameters do not stabilize, and there is
reason to believe it will not, the TL may choose to collect the final sample regardless of
_ this instability in the field parameter(s).

The objective of the serial sampling effort is to obtain representative water samples in a
reproducible manner. By definition, a representative groundwater sample is a sample
of undisturbed groundwater. A groundwater sample is considered to be representative
of the undisturbed groundwater only if it is chemically identical to the undisturbed
groundwater (i.e., completely unaltered by the effects of drilling, postdrilling processes
and reactions, and sampling procedures). Obtaining a representative groundwater
sample is a theoretical ideal.. For example, the redox potential of the aquifer -
~groundwater, Eh, is likely to change as a result of pressure decreases (gas Ioss) and
‘contamination by atmospheric oxygen that occurs during the sampling process. The
ratios between the different oxidation states ‘of a multivariant element may change, and
. the total concentratlon of that- eIement may also change dunng samphng due to
precrpltatlon i , Con : : .

To determme how close the pumped groundwater isto belng representatwe a

.comparison‘is made by monitoring the same selected field parameters which were used

to |n|t1ai|y define the ‘background charactenstlcs of the water.. When these: parameters
appear stable then the determmatlon is. made that the water sample is representatlve
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5.6.1 Serial Samples

Serial samples are collected and analyzed in the mobile laboratory to detect and
monitor the chemical variation of the groundwater as a function of the volume of water
pumped. The purpose of implementing this rigorous serial sampling and analysis
program is to ascertain when the pumped groundwater has reached a chemical steady
state. Once serial sampling begins, the frequency at which serial samples are
collected and analyzed is left to the discretion of the TL. The serial sampling frequency
is based upon the site-specific conditions existing at each well, but usually is performed
a minimum of three times during a sampling round.

The three field parameters of temperature, Eh, and pH are determined by either an
"in-line" technique, using a self-contained flow cell, or an "off-line" technique, in which

- the samples are collected from a nylon sampie line at atmospheric pressure. The iron,
divalent cation, chloride, alkalinity, specific conductance, and specific gravity samples
are collected from the nylon sample line at atmospheric pressure.

New polyethylene containers are used to collect the serial samples from the nylon
- sample line. Serial sampling water collected for solute and specific conductance
determinations is filtered through a 0.45 um filter membrane using a stainless steel,
in-line filter holder. Filtered water is used to rinse the sample bottle prior to serial
sample collection. Unfiltered groundwater is used when determining temperature, pH,
- Eh, and specific gravity. Sample bottles are properly identified and labeled.

The filtered sample collected for solute analyses is immediately analyzed for iron and
alkalinity, as-these two solution parameters are extremely: sensitive to changes in the
] ambient water-sample pressure and temperature The sample aliquot needed for the
_other chemical parameter analyses may be taken from a second filtered sample bottle.
| Temperature pH, and Eh, when not measured in a flow cell, are measured at the -
| : . approximate time of serial sample collectlon these samples are collected from the

unfiltered sample line.

S Expenence galned from the serlal samplmg of wells has shown that samples to be
- analyzed for chloride and divalent cations can be stored for one week. prlor to analysis
5 W|th conf dence that the analytlcal results wrll not be altered , S

S "'accrued throughout the duratron of the pumpmg of the well are dlscarded ‘No senal
L samplef.bottles wnll':—be reused for samplrng purposes of any sort However senal
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The final sample is collected once the pumped groundwater has achieved a chemically
steady state. A serial sample is also collected and analyzed for each day of final
sampling. Sample preservation, handling, and transportation methods are designed to
maintain the integrity and representativeness of the final samples.

Prior to collecting the final samples, the collection team must consider the analyses to
be performed so that proper shipping or storage containers can be assembled.

Final samples are sent to contract laboratories and analyzed for general chemistry,
radionuclides, metals, and selected volatile organic compounds that are specific to the
waste anticipated to arrive at WIPP. Gases and redox-couples were analyzed during
-the baseline study, but these data are not needed for environmental monitoring and are
no longer obtained on a routine basis.

- Water samples are collected at atmospheric pressure using either the filtered or
unfiltered nylon sampling lines branching from the main sample line. The samples are
collected in new and unused glass and plastic containers.

Before the final sample is taken, all plastic and glass containers are rinsed with the
pumped groundwater, either filtered or unfiltered, dependent upon analysis protocol.
When the rinsing procedure is completed, the final sample is collected.

5.7 Sample Preservation, Tracking, Packaging and Transportation

Many of the chemical constituents that are measured are not chemically stable and
need to be preserved. Samples requiring acidification are treated with either high
purity hydrochloric acid, nitric acid, or sulfuric acid (ULTREX or equivalent), depending
upon the standard method of treatment required for the particular parameter sulite.

The procedure used by the contract laboratory to which the samples are being sent
prescribes the type and amount of preservative which should be used. This information
is-recorded on the Final Sample Checklist for use by field personnel when final
samples are belng collected ‘

The sample tracklng system at WlPP uses uniquely numbered Chain of Custody Forms
and Request for Analysis Forms. The primary consideration for storage or ¢
transportation is that samples must be analyzed within the prescribed holding times for
_the parameters of interest.  Procedures for sample: tracklng and preservation are A

& 'generated approved and malntalned by the snte’ documentatlon process

The prescnbed,'transport temperature for the organlc samples is four degrees Celsuus
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samples cool during transport to the contract laboratory. Hold times for specific
analytical parameters require samples to be shipped by express air freight. The
coolers are packaged to meet Department of Transportation and International Air
Transportation Association commercial carrier regulations.

5.8 Quality Assurance, Records Management and Document Control

All aspects of quality assurance, records management, and control of documents
generated as a result of WQSP are governed by the QAPD; WP 15-PR, Records
Management Plan; and implementing procedures generated, approved, and maintained
by the site documentation process.

A chemistry laboratory notebook is maintained in the mobile laboratory to record the
overall conditions at the well, the analytical difficulties or problems experienced, and
any information which may be pertinent to future interpretation and scientific use of the
field data. The original notebook is kept in the field laboratory. A copy of the notes
made for each sampling round is kept in a fire-resistant file cabinet.

All field data collected are organized into a data book. The typical field data book
contains the following: '

0" A copy of all of the notes entered into the laboratory notebook conceming the
sampling round.

b A copy of all chain of custody forms and request for analysis fonns used to
drstrrbute the final samples.

| A- copy of the completed f naI 'sample checklist.

‘?‘-':A copy of aII standardlzatlon forms

' _ 'A.. he ard copy prlntout of atl computer data entrles |

"}‘:?TLA copy of all of the Serral Sampllng Report Forms submltted for the sampling
round - -

o A copy of alI worksheets used to prepare the data for entry |nto fhe computer

S0 A ] en sum}mary report conta '."rn’g a descnptuon of the weII completnon data,
v abrief ummary of senal samphng results and generai observatlons

of a'Il F |eld Sketch Plan’Forms
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0 A computer printout of all data logger information, if a data logger was used.
0 Validated Check Print copies of all data sheets.

A contract laboratory data book is made for each contract laboratory used to analyze
samples from a particular well. The contract laboratory data book contains at a
minimum;

0 A copy of the contract laboratory analytical report.
0 A copy of the computer data generated.

Data collected as a result of WQSP activities are summarized and reported on an
annual basis in the Site Environmental Report. Raw data are stored in fireproof
cabinets in the EM Section for a period of two years and then turned over to PRS for
storage in accordance with the RIDS.

5.9 Calibration Reguirements

The equipment used to collect data for the WQSP is to be calibrated in accordance
with WP 10-AD, WIPP Maintenance Administrative Procedures Manual. The metrology
laboratory is responsible for calibrating needed equipment on schedule, in accordance
with written procedures. The EM Section is responsible for maintaining current
calibration records for each piece of equipment.

6.0  WATER LEVEL MONITORING PLAN

6.1 Scoge

This sectron of the WlPP GSP serves as the controllrng document for the WLMP The
WLMP is a subprogram of the GSP. The quality assurance activities of the. WLMP are
in strict accordance with the QAPD and the qualrty assurance. |mplementrng procedures
specific to’ envuronmental monrtorlng are found in WP 02-3 Envrronmental Monrtorrng
Procedures Manual : : -

- Water level momtorrng w1|| contrnue through the postoperatronal phase of the WIPP

~_This plan addresses. the activities of the WLMP during the: preoperatlonal and:

-~ operational phases of the WIPP. Postoperatlonal activity plans will be formulated ata
' ”Iater date and erI address the obJectlves of water Ievel monrtonng as reqmred at the
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of the WIPP Site Characterization Program.

As currently planned, water level measurements will be conducted using hydrologic tést
wells that were constructed for the site characterization and WQSP. These test wells
are distributed geographically both within and surrounding the WIPP site. The
frequency of measurement is subjectively defined by the need to record the dynamic

nature of the potentiometric surface through time.

On October 1, 1988, the ES&H Department assumed responsibility for Groundwater
Level Monitoring Activities. At that time a WLMP plan was still being developed. in
June of 1989, an initial plan was finalized entitied WP 07-2, WIPP Water Level
Monitoring Program Plan, IT Corp. (June 1989). WP 07-2 was subsequently replaced
in 1890 by WP 02-1, Groundwater Monitoring Program Plan and Procedures Manual.

Collection of groundwater-level data assists the DOE in meeting performance
assessment, regulatory compliance, and permitting requirements. These data also

provide:
‘[ Data collection as required by the Environmental Monitoring Plan.
0 A means to fulfill commitments made in the FEIS.

0 A means to comply with future groundwater inventory and monitoring
reg-ulations ‘

a lnput for maklng land use decisions, (i.e. desngmng long-term active and
passwe lnstltutlonal controls for the snte) :

- Assustance in understandmg any changes to readmgs from the water-pressure
.. ftransducers msta!led in each of the shaftsto momtor water. condmons behind

' fthe liners.

' “uln An understandlng of whether or not the honzontal and vertlcal gradlents of flow
d “‘hanglng over. tlme ' s T '

:contact zone "
:ej ed Beds when
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The scope of the program isr subject to change depending upon the following:
0 Datatrends
0 Performance assessment program needs
0 Environmental Monitoring Program needs
0 Regulatory compliance needs

Water level measurements will be taken monthly in at least one accessible completed
interval at each available well pad. At well pads with two or more wells completed in
the same interval, quarterly measurements will be taken in the redundant wells.

Water level monitoring will continue through the life of the WIPP Project. It may be
deemed necessary to temporarily increase the frequency of monitoring to effectively
document naturally occurring or artificial perturbations that may be imposed on the
hydrologic systems at any point in time. This will be conducted in selected key wells by
increasing the frequency of the manua! water-level measurements or by monitoring
water pressures with the aid of electronic pressure transducers and remote
data-logging systems.

One of the postulated contaminate pathways to the biosphere in the event of a release
is believed to be in the water-bearing zones of the Rustler Formation, more specifically,
the Magenta and Culebra members. The Culebra is believed to be the more
conductive of the two (Mercer, 1983) and has received the most attention.in site
characterization studies. -Other water bearing zones in the vicinity of the WIPP site, in
which a limited number of hydrologic test wells have been completed, include the
Dewey Lake Red Beds, the Rustier/Salado Contact, the Forty Niner Member of the
‘Rustler, and the Bell Canyon Formation. All of the above listed zones wnII be monstored
‘as part of this program plan, subject to avallablllty : .

Water Ievel fluctuatrons of conflned water beanng units may result from a vanety of
hydrologic phenomena (Freeze and Cherry, 1979) and (Daws and DeWelst 1966).
';:--These mclude ' , (

U Changes in groundwater storage (e 9 groundwater recharge)




| data manage y ent process for water Ievel measurements beglns W|th completlon of the

~ WP 02-1Rev. 3
GROUNDWATER SURVEILLANCE PROGRAM PLAN

Interpretation of water level measurements and corresponding fluctuations over time is
complicated at the WIPP by spatial variation in fluid density both vertically in well bores
and areally from well to well. To monitor the hydraulic gradients of the hydrologic flow
systems at the WIPP accurately, actual water level measurements and the densities of
the fluids in the well bores must be known. When both of these parameters are known,
equivalent freshwater heads can be calculated. The concept of freshwater head is
discussed in Lusczynski (1961) where the following definition is provided:

Fresh water head at a given point in groundwater of variable density is defined
as the water level in a well filled with fresh water from that point to a level high
enough to balance the existing pressure at that point. Fresh water heads
define hydraulic gradients along a horizontal.

A discussion explaining the calculation of freshwater heads from midformation depth at
WIPP can be found in Haug, et al. (1987).

A Pressure Density Survey Program (PDSP) has been conducted to determine the
actual variation in density gradients existing in the test wells. The PDSP measured the
actual midformation pressures of the Culebra. Data from this program have identified
those wells.in which some adjustment to measured water level values must be
accounted for in order to calculate the measured water levels accurately in terms of
equwa|ent freshwater heads.

’ "6.4 Field Metho_ds

To obtain-an accurate groundwater level measurement, a calibrated water level
 measuring device is lowered into a test well and the depth to water is recorded from a
known reference point. When using an electrical conductance probe, the depth.to
‘water can be determined by reading the appropnate measurement markings on the
embossed measuring tape when the alarm is activated at the surface. Specific

- procedures regarding the specific activities governing the Water Level Monitoring

g Program are generated approved;. and mamtamed by the srte documentatlon process.

65 Records and Document Control

iy AII mcommg data wnll be processed rn a tlmely manner to assure data mtegnty The
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Data recorded on the field data sheets and submitted by field personnel are subject to
guidelines outlined in WP 02-3, Environmental Procedures Manual. The data are
entered onto a computerized worksheet. The worksheet calcuilates water level in both
feet and meters relative to the top of casing and also relative to mean sea level.

A check print is made of the worksheet printout. The check print is used to verify that
data taken in the field is properly reported on the database printout. A minimum of

10 percent of the spreadsheet calculations are randomly verified on the check print to
ensure that calculations are being performed correctly. |f errors are found, the
worksheet is corrected. The data contained on the computerized worksheet are
translated into a database file. A printout is made of the database file. The data each
month are then compiled into report format and transmitted to the appropriate agencies
as requested by the DOE.

A computerized database file is maintained for all groundwater level data. Monthly and
quarterly data are appended into a yearly file. Upon verification that the yearly
database is free of errors, it is appended into the project database file. A printed copy
of the project database is maintained in the ES&H EM fire-resistant storage area
current through December of the preceding year.

6.6 Reporting

Data collected from this program are reported in the Annual Site Environmental Report
(ASER). The ASER includes all applicable information that may affect the comparison
of water level data through time. This information will include but is not limited to:

0  Well configuration changes that may have occurred from the time of the last
measurement (i.e., plug installation and removal, packer removal and
reinstallation; or both and the type and quantrty of flurds that may have been
mtroduced lnto the test weIIs) -

‘D Any pumpmg actlvrtres that may have taken place since publlcatlon of the last

annual report (i.e., water quality sampling, hydraullc testlng, and shaft
_ rnstallatlon or groutmg actrvrtles) S

6.7 Callbratlon Regurrements o

: The equlpment used in takmg groundwater level measurements |s to be callbrated in
- accordance with WP 10-AD, WIPP Malntenance Admrnlstratlve Procedures Manual

Ui ,_The WID. metrology laboratory:is responsnble for cahbratrng needed equipment on. L '

L .. scl hedule in accordance with wntten procedures The EM Sectronfirs responsrble?for..fi:_J} e
-m ng: ce ach plece of equ ne i :




WATER LEVEL MEASUREMENTS FOR THE MONTH OF MARCH 1999
COMMENTS AND OBSERVATIONS

1. All measurements were referenced to top of casing and adjusted
to mean sea level. :

2. Measurements were made with water level probe ZE0112 and ZE0122.
The calibration recall date on this instrument is 01/15/99.

3. Well number D-2‘68. packer pressure was observed to be 200 psi.
4. Well number Wipp-12, checked for H2S; result was negative.

5. Well numbers H-05, H-06, H-07, H-08, and H-09, have had tall grass
and debris removed as well mesquite trimmed back to insure safety

around well heads.
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WELL ZONE
NUMBER
AEC-7 cuL
AEC-8 BIC
C-2505 SR
C-2506 SR
C-2507 SR
CB-1 cuL
D-268 CuL
DOE-1 cuL
DOE-2 cuL
ERDA-9 cuL
H-01 (PIP) CuL
H-01 (ANNULUS) MAG
H-02a cuL
H-02b1 MAG
H-02b2 cuL
H-02¢ cuL
H-03b1 MAG
H-03b2 cuL
H-03b3" cuL
H-03d/49 (PIP) 49ER
H-03¢/DL (PVC) oL
H-04b cuL
H-04c MAG
H-05a cuL
H-05b cuL
H-05¢ MAG
H-06a cuL
H-06b cuL
H-06¢ MAG
H-07b1 cuL
H-07b2 cuL
H-08a MAG
H-08¢c RUS/SAL
H-09a CuL
H-09b cuL
H-09¢ cuL
H-10a MAG
H-10b cuL
H-11b1 CuL
H-11b2 cuL
H-11b3 cuL
‘H-11b4 CcuL
TH-12 cuL
H-14 cuL
H-18 CcuL
H-16 (PVC) DL
* 'H-16 (PIP) ULM
cuL
{H-18 cuL
R [T RO S o/ U R
Gl MBI T RN ol V| RRCINEY
T H-19b3 " cuL

Report Quarterty

Waterlevel Measurements

111,03/09/99 1
0309199 135
. 03/09/99 . 1.

For
MARCH 1999

CASING DATE TIME DEPTH ADJUST ADJUSTED ADJUSTED WATER  ELEVATION
ELEVATION T0 TO DEPTH DEPTH LEVEL IN
ft amsl , WATER  TOC T0C METERS ELEVATION  METERS
3657.25 03/10/89 0.98 618.46 188.51 3038.79 926.22
3537.10 03/08/99 0.00 537.58 163.85 2999.52 914.25
3413.05 03/10/99 0.00 44.89 13.68 3368.16 1026.62
3412.87 03/10/99 0.00 44.21 13.48 3368.66 1026.77
3410.01 03/10/99 0.00 4566 13.92 3364.35 1025.45
3328.38 03/09/99 0.00 360.27 109.81 2968.11 904,68
3280.70 03/09/99 0.75 274.70 83.73 3006.00 916.23
3466.04 03/10/99 0.00 491.63 149.85 2974.41 906.60
3419.09 03/10/99 0.00 360.67 109.93 3058.42 932.21
3410.10 03/10/99 0.65 403.84 123.09 3006.26 916.31
3399.53 03/10/99 0.67 375.19 114.36 3024.34 921.82
3399.53 03/10/99 0.67 169.46 51.65 3230.07 984.53
3378.09 03/10/99 0.00 344.00 104.85 3034.09 924.79
3378.46 03/10/99 0.00 237.33 72.34 3141.13 957.42
3378.31 03/110/89 0.00 342,70 104.45 3035.61 925.25
3378.41 03/110/99 0.00 342.98 104.54 3035.43 925.20
3390.64 03/16/99 0.00 240.12 73.19 3150.52 960.28
3390.03 03/16/99 0.00 393.20 119.85 2996.83 . 91343
3388.67 03/16/99 0.00 391.62 119.37 2997.05 91350
3390.01 03/16/99 2.22 30364 92.55 3086.37 940.73
3390.01 03/16/99 222 317.62 96.81 3072.39 936.46
3333.35 03/10/99 0.00 33333 101.60 3000.02 914.41
3334.04 03/110/99 0.00 190.82 58.16 314322 958.05
3506.24 03/10/99 0.00 475.60 144.96 3030.64 923.74
3506.04 03/10/99 0.00 478.11 145.73 3027.93 922.91
3506.04 03/10/99 0.00 349.45 106.51 3156.59 o
3348.11 03/10/99 0.00 296.94 90.51 3051.17 934
3348.25 03/10/99 0.00 297.24 90.60 3051.01 929.95
3348.52 03/10/99 0.00 284.81 86.81 3063.71 933.82 -
3164.17 03/09/99 0.00 167.32 51.00 2996.85 913.44
3164.40 03/09/99 0.00 167.76 51.13 2996.64 91338
3432.99 03/09/99 0.00 405.59 12362 - 3027.40 92275
3432.90 03/09/99 0.00 453.54 138.24 2979.36 908.11
3406.68 03/09/99 0.00 415.50 126.64 2991.18 171
3406.86 03/09/99 0.54 41561 126.68 . 2991.25 811,73 .
340730 - 03/09/99 0:00 416.10 © 126.83 2991.20 811.72
3688.67 03/09/99. 0.00 528.81 161.18 3159.88 963.13
3689.47 03/09/99 " 0.00 695.25 211:91 2994.22 91264
73411.62 03/09/99 0.00 432.19 13173 297943 -908.13;: ¢
“3411.64 . 03/09/99 ©0.00 432.23 131.74 2979.41 . 908:12
3412.42 . 03/09/99 - 0.00 433,05 131.99 2979.37
"3410:89 - %1 03/09/99 . 0.00 42788 -130.42 2983.01
3427.19 . 03/09/99 - .~ 0.00 457.39 13941 2969.80
334711 0 .03/10/99 000 - 33856 °103.19 3008.55
348163 . 03/10/99 1 15872  2960.88
340677 L7 03/10/99 ' 31.98 3301.84
3406.77 .0 03110/99+ 11066  :.3043.72 -

338631 - 03/09/99 12971 . '2950.78

341421 03/09/99 ‘-'__"_10'8.»19 /308925

341838 £.03/09/99 13128 | :.2987.68
3419.01.°0. © 03/09/99 S A367 0 29810

73419.09 1 - 03109199’ 13175 -+ 2986:85




Report Quarterly

Waterlevel Measurements

For
MARCH 1999
WELL ZONE CASING DATE TIME DEPTH ADJUST ADJUSTED ADJUSTED WATER ELEVATION
NUMBER ELEVATION TO 70 DEPTH DEPTH LEVEL IN
ft ams| WATER TOC TOC METERS ELEVATION METERS

P-15 CuL 3311.38 03/09/99 15:19 298.49 0.00 298.49 90.98 3012.89 918.33
P.17 cuL 3337.24 03/09/99 13:00 355.35 0.54 354.81 108.15 298243 909.04
P-18 CUL 3478.42 03/09/9¢ 10:11 321.49 0.68 320.81 97.78 3157.64 962.44
WIPP-12 CuL 3472.06 03/08/99 13:15 440.32 0.00 440.32 134.21 3031.74 924.07
WIPP-13 CuL 3405.71 03/08/99 12:12 347.73 0.64 347.09 105.79 3058.62 932.27
WiPP-18 CuL 3458.76 03/08/99 13:13 426.01 0.00 426.01 129.85 303275 92438
WIPP-19 CuL 3435.14 03/08/99 13:00 '396.62 0.00 396.62 120.89 3038.52 926.14
WIPP-21 CuL 3418.96 03/08/99 12:30 404.78 0.00 404.78 123.38 3014.18 918.72
WiPP-22 CuL 3428.12 03/08/99 12:50 399.86 0.00 399.86 121.88 3028.26 923.0%
WIPP-25 (PIP) CuL 3214.39 03/08/99 09:15 156.34 0.42 155.92 47.52 305847 932.22
WIPP-25 (ANNULUS) MAG 3214.39 03/08/99 09:21 156.68 0.00 156.68 47.76 3057.71 931.99
WIPP-26 CuL 3153.20 03/08/99 14:30 133.09 0.00 133.09 40.57 3020.11 920.53
WIPP-27 (PIP) CuL 3178.98 03/08/99 06:00 99.00 0.42 98.58 30.05 3080.40 938.91
WIPP-28 (PIP) RUS/SAL 3349.21 03/08/99 08:15 300.18 0.42 299.76 81.37 3049.45 929.47
WIPP-29 [oV/ R 2978.26 03/08/99 14:58 11.42 0.00 11.42 3.48 2966.84 904.29
WIPP-30 (PIP) CuL 3429.05 03/08/99 08:51 364.41 2.08 362.33 110.44 3066.72 934.74
waQsP-1 CcuL 3419.20 03/08/99 13:49 366.26 0.21 366.05 111.57 3053.15 930.60
wQsP-2 CuL 3463.90 03/08/99 11:11 404,18 021 403.97 123.13 3059.93 932.67
wQse-3 CuL 3480.30 03/08/99 13:26 466.70 0.214 466.49 142.19 3013.81 918.61
WQSP-4 CuL 3433.00 03/10/99 11:11 447.99 0.21 447.78 136.48 2985.22 909 90
WQSP-5 cuL 3384.40 03/10/99 11:02 383.75 0.21 383.54 116.90 3000.86 914 66
wQsP-6 CuL 3363.80 03/10/99 10:51 350.50 0.21 350.29 106.77 3013.59 918.52
WQSP-6a DL 3364.70 03/10/99 10:55 165.86 0.18 165.68 50.50 3199.02 975.06

~ ORIGINAL



WATERLEVEL ELEVATION

UPDATE
MARCH 1999
WELL ZONE CASING DATE TIME DEPTH ADJUST ADJUSTEC ADJUSTED WATER SLEVATION
NUMBER ELEVATION TO TO DEPTH DEPTH LEVEL IN
# amsl WATER TO0C TOC METERS ELEVATION METERS
FESITTSETASZSST I SSTTITST SSTTSSESX O SISTRRSTEZS ==S==S SS=TEETT ISTTEST sTIETEIE azTTT TWIITT
AEC-7 © CUL 3657.25 04/15/98 0612 619.04 0.98 518.06 188.38 3039.19 926 35
AEC.7 cuL 3657.25 05/13/98 06 00 618.89 0.98 51791 188 34 3039.34 926 39
AEC7 cuL 3657 25 06/11/98 06:05 618.94 0.98 517,96 188.35 3039.29 926 38
AEC-7 cuL 3657.25 - 07/15/98 10:52 619.01 0.98 618.03 188.28 3039.22 926 .33 .
AEC-7 cuL 3657.25 08/12/98 06:23 619.22 0.98 618,24 188 44 3039.01 926.29
AEC-7 cuL 3657 25 09/10/98 11:58 619 24 0.98 618,26 188.45 303a8.99 926.28
AEC.? cuL 3657.25 1071498 06:14 619.13 0.98 518.15 188 .41 3039.10 926 32
AEC.7 cuL 3657.25 1171188 09.30 . 619.54 0.96 518,56 188.54 3038.69 926.19
AEC-7 cuL 3657.25 1270798 14:06 619.32 0.98 818,34 188.47 3038.91 926.28
AEC-7 cuL 3657.25 01/1389 06:18 619.52 0.98 618.54 188.53 3038.7¢ 926.20
AEC.7 CuL 3657.25 02/08/99 12:26 619.49 0.98 618.51 188.52 3038.74 926.2t
AEC.7 CuUL 3657.25 03/10/89 0©07:00 619.44 098 61846 138.51 3038.79 $26.22
*
AEC-7, CULEBRA H
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WATERLEVEL ELEVATION
UPDATE
MARCH 1999
WELL ZONE CASING DATE  TIME _DEPTH ADJUST ADJUSTEC ADJUSTED WATER  ELEVATION
NUMBER ELEVATION 70 . TO DEPTH DEPTH LEVEL IN
ft ams) WATER TOC TOC METERS ELEVATION METERS

AEC-8 ‘B/IC 3537.10 04/15/98 07.15 549.94 000 549 94 167 62 2987 15 910.49
AEC-8 B/C 3537.10 05/13/98 06:43 54895 0.00 548 95 167 32 2988.15 91079
AEC-8 B8/C 3537.10 06/1198 07.00 547.91 0.00 547.91 167.00 2989.19 911.11
AEC-8 8/C 3537.10 07115198 11:18 546.66 0.00 546.66 166.62 2990.44 911.49
AEC-8 B/IC 3537.10 08/12/98 07:16 545.62 0.00 545.62 166.30 2991.48 911.80
AEC-8 B/C 3537.10 09/10/88 12:21 544.54 0.00 544.54 165.98 299256 91213
AECE B/IC 3537.10 10/14/98 07.02 543.27 0.00 543.27 165.59 2993.83 912,52
AEC-8 B/IC 3537.10 11/09/98 1136 542.28 0.00 542.28 16529 295482 91282
AEC-8 BIC 3537.10 120798 11:36 540.74 0.00 540.74 164.82 2996.36 913.29
AEC-8 B/C 3537.10 0171389 06:52 539.70 "0.00 539.70 164.50 2997.40 913.6¢
AEC-8 8/Cc 3537.10 02/08/99 12:02 538.61 0.00 538.61 164.17 2998 .49 §13.94

AEC-8 BC 3537.10 03/08/89 1143 537.58 0.00 537.58 163.85 2999.52 914.28

AEC-8, BELL CANYON
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WATER LEVEL MEASUREMENT FIELD DATA SHEET

Dafé Time [Measurement | Adjt. [Initials | Instrument |Calibration Comments
in Feet I. D. Number | Due Date
' “;"_’03-/0-790200 6/24 0, 22 U A 7E0 122 /2 -28- PP
3)8)% [0y | <5748 loon|lew [7en22  [1J)2R)27
a0 79| 1253|4487 0.00 |\ AE)\ Frot2> |ne 25 52
03“;/0-77 NS854 2/ oo S Feorz2  |p2 2927
0"3—/,0-79 201 | #5466 voo\ W R zeos22  |1z-2p P9
L3-0999 | 2104 2b0.2F  lp.oo WL zror2z  |uz-og- 07
: .02?9 25,39\ R AS, 45 0.2 M/ P| zc or22 |17 -22-99 \Herre ps7-200
3/a99 231409/ 63  lo.oohd| zrorze o 7557
el ey 03/0?7 08:/0 | 362.6 7 0.00 |\ Y S| ZFo/27 _ |r7-22-79
UL 3-0-32\ 05 /¥ | 9447 005 W LD 2E0r22  |p2 28 2P »
- ,',,as-/a-ﬁ p7i7¥| 375, 56 0.6\ A progez |17 277
;gé/a-ﬁ.af,'ﬂq /7073 0G| | ZEPr72 |2 - 7977
CUL Lo 9?ogrs0) 358 00 |p.oo -l | zeoran |2 -25-29
st elesznzs ooy LD\ zeoraz  lpz-25-97
.937/0-?9’ ?’%é 342, Z0 p.00 ML zc0/22 728 22
‘o3-/ok-ﬁ o2 51|32 78 v.oo W /0| zeos22 o 25-9)
OR GINAL Page 1 0of 5




Rev. 0 Page 7 of
' vDa'vt'e, Time |Measurement | Adjt. |Initials | Instrument | Calibration Comments
in Feet I. D. Number | Due Date
S\ oz | 280 12 oo Wl zEopz o279
No3-/6 12 224 fff.iﬁv .00 Q//ﬁ 2E0 /)22 SR =27 77
0 N , _'3_?—‘//-?7 /}2_."3/ 37/ (67 0. 00\ W LY 7E0 122 | )2-22-79 '

[Ho3d PPy los 99| s248 305. 96 |g22 W f O zrorez  \y5-28-77
H03d(PVC) :- 1, / DL 03-/8-9 12: 38| 379, $¥ 222 M S0 zcor2z |17 2907
o (U 99| iz 235,22 ool dd] zeorze |sz-27 92
H04C MAG:J; ’03~‘/0‘~‘??  0:29| /90,82 .00 %/ﬂ Zeo/R7 | 22800
JE i H05a ~ cuL |30 0750|4752 o .00 HLL | FF0r22 /22877
s H-OSb 5 CcuL. .99 o238 | #2507 0.00 |d D |7 0/22 |1z-25 77

| *,'_%055 MAG 3-20—'?7 ﬂ:‘yz 35045  \o.oo Hd | 7E0/22 |sw 2297 4

1 CUIf - hw3-s0-27\08:33 276, 2% .00 WML Frosrz |72 27 .

CPL' 02-/0-2708/ 43\ R77.2 % 0,00 LY z0r 72 2. 25-77
MAG b3-10-97 bx:?? RGY. 5/ 0.00 HLL| zro0r22 /225 PP
1CUL  Vtoo-#|poris | 6732  |0.00 Bl O\ LEOIRZ |12-22.7F
H°7b2 CUL  |oppa.2locer 672 722 | |s.00 W/ﬁ ZEo /22 22897
H:-_OBI;':‘ MAG  |,5-09-09|0wirs 7/%%?’7 0. oo L\ zrorzz w2 -2g 97
H-08c Rus/Sal L. 09.99|07.26 | 4453, 54 |poo WAl 22022  |12-22-79
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Rev. 0 Page 8 of
1 -waterLevel Meaiso.;remen‘t Field Data Sheet
WeII Sl Zone ..,'l::)ate,j Time |Measurement Adit. (Initials | Instrument |Calibration| Comments
‘Number [ ol ' in Feet I. D. Number | Due Date
‘ 7

O |o302.97 |03i03| 755 0 SENY L O\ 2rorze  |e.op 22

CUL 03-07-77 0 7: 49\ %/t /5 059 |\ HLK | 0027 |r228 97

CUL . 30722 OFIS GG, /0 } 0.00 %/K/ ZEOI/IRR  |,2-29-29

MAG | :09.99 0350|529, 3/ o000 ze0p22 o 2597

cuL az%?i:b?.__o'?,'oo E75.25 oo HLE| zcor20  |o-22-27

CUL  Ls 0902|1045 | 3432, 19 poo W LD zc0/22  |,2-.22-99

CUL  b3-090-99| s/i0#| 538233 lpoolth f8| 7ros0 |28 -97

CUL o 030999\ r¥ | $33. 05 .00 WSO Zep 2 v5 7897

CUL  |s-o7#7|o2:is7| #5232 lo.oo | H 4Dl z50s22 |12.25-77

CUL ‘0'3-‘:/’0--97» 10;08| 238, S 6 0.00 | H L 0| ZFo /22 228D -
o |euL _o.?—/é-,?? /' 36|50, 75 000l LY Z022 |2-28-97 T

|H1eeve) DL s gple| wg.63 YD) Zeospz  |2.22.07
H-16 @®ey i U.'L'fMI 3-10-99\ 20| 286 ¢ 2. SGUY LD Zr0s22 o 25 52
| H-17. CU‘- Not-099 0, w5\ 75 7 o, ool Ll 2rOs22 | onp 99
cuL 35?-99 /433 | 255/ 54 W#% ALY | zsor72 | 12..722.99
cuL. '03i07-97 /3,/3%| 4430, 72 o0 W LY | ze0/p2 722-27

CUL p3-0297Y 2. #5732, 00 0,00 %/,ﬂ EEO/R? |/ 2-wf-79
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Rev. 0 Page 9 of
““““ zOne ‘ Datb.e;. Tivme Measurement | Adjt. (Initials | Instrument Calibration Comments
1 : in Feet I. D. Number | Due Date

H-191 :CthL i 507-97/$//é 522 2K 0, 00 |2 S| zeos=z /2 -25.70

_; CUL 030277 02 | #3) y9 6. 0p | LY))| zF0s.02 12 28D
19 i (?UL', 30897 ESUAILGS oo HAD| Zropzr |z o5 70
|euL n_;;,a??? 2o | 882 0K mpol# LY ze0r22 27 R0
RE CuL- '3-.07-?7 3, Ao\ K228 0,00 4 L I 7 Fo p22 o7 ZE PP
O | b)eq | 4i0T] 316,30 gov | > |zépl2z | 12/28]94
P-15. O s oolusi 9| 298 59 |owolhd i) Zrores  |prozw-22]
OV bsopgp (300|254 35 0.5\ WLl | 2eorz  oor 72 !

‘ p‘18 jeu .3;_92:?? v |22 #9 oo L rrorzr 22597 _j S
W‘PP12 , |cuL 3’1/?4 1305 H4¥p 32 DO | AB ZEQI2L 12./2.8199 c/f//”;lj;fl;"/“jp ~ _
W'PP13 i CUL | 35/99 |12z | 347.73 o | M | zrprza | 1228049 '
Wlppm :  " ' CuL | 3/9/94 | 4313 | H26.0] 000 | 275 | zEp122 (2/28/ 99
o [wipp 19 CUL | 8571300 390tz |ove| np | 260 f22 | 12/22)59

:;'ii_; w|pp21 CUL g/ﬁl/f‘i /R3o| Y0478 o.00 | 13 |zeoszpz | /2/28/9%

F = eyt J/8lg4 | 2:50] 299.80 000 | P | 2iotzz | ;2/a8/9%

~|wipp-25 (PIP) CUL | 3/0/9 | ogius 15¢.5Y 042 M3 | zz o2 (2/2 9%

|WIPP-25 (ANNULUS) [MAG  [3/8/99 | 09121 154,48 o0 | - |zroya 12./28)99
OR,G'NAL‘ Page 4 of 5
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\ttachment 1 -Water Level Measurement Field Data Sheet

| Zone

* Date k

Time

Measurement

in Feet

Adit.

Initials

Instrument

I. D. Number

Calibration
Due Date

Comments

1476

532 2 ¥

0. 00

L&)

FEG /7R

(2? 2577

CuL

5 0.2

K3/, 42

g.00

ZEO /7

RN 22 |

Jeu

75T

A3/, G S

o,00

. )

ZE0 /7R

LR -PF 2D

- |euL

' qj-o?-??

/%ﬂ’/o

L2 OF

20

o L

ZEOr22

PP 2P0

lcul

12.02.99

H32.28

2. 20

Y LK

ZEO L2

2 2 PP

“lcu

)

'3, He

316,3)

0.00

A%

ZEpJR2

J2/28]99

CUL

.376ﬁ15¥?

4T
/(5719

Z78. 57

2.00

A L

ZLE0L2.7

.7 2X-72

S jeut 03.09-97

2,00

25435

0.5Y

VLY

ZEO 172

/2 2577

euu

13-07-77)

20:4

X2/ ¥#7P

o, &%

T

Yy/14.

(315

Y4032

.00

A4

115!

EEOIRZ

R-RE-77..

ZEQI2R

1212899

—_—

CHECKRD FOFHS

AEGAI7VE

~|cuL.

1 3/s/41

V/ I

347.73

0.6

/M3

ELD (RA

12/26099

~leul

3/9/99

/3113

N2 b.ol

2.0

224

260024

/2/26/ 99

CuL

Y8/57

)30

326.L2

Q.09

/1D

| REp 22

12/28 /54

e 'CUL"

38/

/12 ‘30

Yo 738

| .00

173

2E0/22

/2/28/99

- leuL

3/8l44

(250

291986

0,00

m_

CEOIRZ

12/2.6/9%

~ |wiep2s eip)

cuL

3 /8199

09:15~

/56,34

042

Vir}

ZE0/l)2-

(22971

|WipP-25 (ANNULUS)

wAG

Ak

09:21

[56.68

Q.00

e

ZEOLZ_

12./28]19

ORIGINAL
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: Date Time Measurement | Adjt. [Initials Instrument | Calibration Comments
, ~inFeet I. D. Number | Due Date
"‘.'kj.,,y.g; <40 z{;’z R a 0o\ Ll zeos 22 2 25 7D
. \a3:02:77 A 02 | K3/, %P .00 | LY z£0s22 (2 252-0D
030?9?1/.?,9’6 A3, 68 000 LD Zeo/22 LR 25 DD
: 209 77 /100 ﬁf;—?- 2% c.oo|H LY 7ror22 g2 2 77
“ 930927 3, 42 \"5/'3»?-& 0,00 % L M| zr0 122 17 2R PP
@ _'3/2146 14/0T] 316,3) po0 | 7> | zFpl2z  |12/28]494
 b3-0p9945119|298. 59 |owolth B Frorzz 2520
| b3 09.99|/2: 00| 256 35 0.5 W LK | zrorzz  iz-2v77
brorgdwin |22t #7 | leoslh df) zeonn a2l
B ,7/3/ §9 1315 | 44032 D00 | B ZEQI2 R 1210899 | wretd i7ve A
15'_/9‘1 (242 | 34773 o6 | M3 | zeprea | 12028049 )
13/9/11 13143 | HRb.ol 000 | 275 | zEps22 (2/28/9F
CUL | Y8l (30| 390tz |o00| sp | 269 22 | 12/24)5%
Wibtel 0 cuL 3/5/?7 /30| Yo 78 000 | 73 | zEo/22 22/28/%9
W'PP22 CUL_ | 3/84 |s2:50] 39986  lowoo | nB | 2for22  |s2/26/75
W'PP‘25(P'P) ) CuL 3/8199 |o9:15"| 154.24 O0MZ\ m3 - |Zc o2, (22979
|wipp-25 (ANNULUS) [MAG (3899 | 4912/ 15%.48 oso | s lzronz 2/28)1%
" OR'G'NAL“' Page 4 of 5
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Water Level Measurement Field Data Sheet

" Date

Time

Measurement
in Feet

Initials

Instrument
1. D. Number

Calibration
Due Date

Comments

ETTY

14:30

/33.09

250122

12)28/53

(P

'QL:«D‘

99.n0

zEO0(|12

12128199

- |pbSEAE

/g

:b’a: 15’

30018

DA

M

ZEonz

12{26)94

28(PIP)  |Rus/Sal

~Jeun

1458

17,212

0.2V

([

7. 0.

[2/22/99

 CQL;g

| e

304 ]

2.09

LEDIIZ

HE T
ol

: 04;s|:
!3.‘/?

26626

0.2]

260 (22

29179

12126197

1318194

il

Ypil, 1§

0.2/ |

YA -RAYY

12l e JaG

Pumyp test
P(I'JT:'I rod -3/‘//49

o2/

12)2%)99

| 2160991 /3:2e] Yo 70

21099\ . W

S 7 7P

0.2/

1 ZEpr2=2

p2 2527

_|ezr0-77,

/02

IE3. A5

~, 2f

XE0/72

/7 Z5-9F

- oz-10-77

0,5/

F50,5 0

059;3/

Fror22?

p2- 2R -7

s

(65 5

0[ /._,ﬂ

| BEOrA2

/72877

/002

527, 38

0,00

Zfo&az

.7-28-97

" ORIGINAL
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Working C°°1 WP 02-EM1014

Attachment 1

- Water Level Measurement | ield Data Sheet

WATER LEVEL MEASUREMENT FIELD DATA SHEET

Well Zone | Date | Time |Measurcment |Adit. I'niti:iI:; ',‘Instrijm"é_ni Cahbratnon '{
Number in Feet 1. D: Number |- Due‘Date

AEC-7 COL lororpfpnefes29s / o2z MVZPOQJ /,/'?'73 £
AEC-08 BIC 1384 M1 sz s Lot 426, w22/ ngt{l? S
C-2505 SR 300 P91/ 53 AAL 8D £ |0 0o dM Al Frior22 Aar e 20 A
C-2506 SR \|seorssipszr o man)W‘/A’/;ﬁv 122 //'? 25 b /'  j"
_C‘2507 SR q?—/r)f?,%,,_?,_'c_L/ﬁéé Z a.ao,% /,Z)/ZF Ar 22 / 42 - Dz }cﬁ
CB-1 CUL s ooy zisksto 7 / o.QOJ%Jﬂz/Zfox.?f / 17 /i’— ?7 ’/
D-268 CuL Y L A PNy T P2 FW; . / Lo 2507
DOE-1 CUL - bzw j?q{/_{-f?)’ K9/ 03/ pﬂzé_(@ (zc0 24 / V,?'?? '77
DOE-2 CUL  bsvooibssrof260.6 7/ |o, 0-0’4./&’,?;4//«-’ /] -z ‘_,‘»?.‘?_—2?
EDRA-9 cuL 3-/0-2’/’/12'// CZ2 %4 aryes’ ..z,ﬂ%?ﬁ/.ﬂ; / 2. 28 27,
H-01 (PIP) CUL \ostlirosvas 56/ | norlpslioro s’ \ox se-2zlr
H-01 (ANNULUS) MAG o}/d-ff//r/?;’?/// 70,22 / é.é?%/éé’;az/: //,? .?42?//, ‘.
Hoza CUL br o0 240358 00/ \o.oolttd 8N crraa Aoz 2522y
H-02b1 MAG s o-oplor:s ko3 s 33 7 \o.cot 4OV gorao { r 2w ,—??,//7?
H-02b2 CUL Vw99 lp 302 20 (\o.oo i LB rcrs20 (5.2 59
H-02¢ CUL _ bsvo-70482: 50542 78 L lo.colW (B fze2r22 L 25- 990

GHE

K PRIN

y /7 /37/5/ eUtarnd

Phagetoflh




Working Cop
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WP 02-EM1014 Rev. 0
Attachment 1 - Waler Level Measurement Field Data Sheet
Well Zone | Date | Time |[Measurement|Adit. |Initials | Instrument Cahbratcon on
Number in Feet ~|1.D.Number | DueDate |

e WAG oyt otz 2t 12 oo ot dlif zeormz Mpsoiizni
s CUL oot Ptffe -2l 37220 ﬁ/bpm_ﬂ/ryf///!/n@/}ﬁ’ﬂ/a?? Saz-2 ’AV S
H-O303 COL bstp-try2:3137/. 62 / |o. 00/ (il zeo r22) |1z 28 27 /

H-03d (PIP) R | sl 2ostf305. 86 [ \roahth f B roroal |po-27 97

H-03d (PVC) bL 23-/0/-92%?: 28Y3/9, 8% /) 222 /0.4 0y zeo (22 / /_7_; 5?72/

Hoeb cut o7£0-2 ?/40"'?/ ’V335,3_3 [ o.0of. /X//zr /72 / /.7.7?77 /V,_‘_;_;‘

H-04c MAG | oo 0:20/ /2082 /\o.oofl LB ze0r22 / o228 2/,?_7“’

H-05a CUL  \svo ozl Zsdo o ma‘o/%/ﬂ,éf@ozg; L= ,?J ??/ 8

Hosb _ _|eut 0G0 7N A 75 11 [ \o.oollefs O zs 022 ‘_/;_‘,,f-,_-;,i;j;

H-05¢ MAG  |s oo iploz:esl 35255y o @o/v./,d/ya’,—z;a/;:» Ao 29

H-06a CuL /o ?’91(0_3"33// 76.2F o cv...or)/%/ﬁ ok £o /.,?,2 /

H-06b CUL |z oolbenilooozoyw / ‘ﬂ,d,,r/% 7 ‘,’vz fa/ze 7 -‘::

H-06¢ MAG  \irp.09108:38128%.97 / lo. 0o .4 £ ‘4/4{.{’0/.?,2 /

o7 COt V0091 /@'/.57//57.3,7 o.00 .48 % tOIZZ. /

nomz CUL_ \oror e N/6 7 25 [/ |ouoo] %LQZ€0/,?.»/ 2. 93 f)z

i MAS 3"’7'2?:’47"/5/%%/75 64}{?5 od/ /A@/ zra/,?.:? / /2 a?i ??/T:*:

H-08c Rus/Sal [y 9. 9006 726353, 5%/ \p, oo o ﬁ ‘
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Working Copt WP 02-EM1014 - Rev.0
Attachment 1 - Water Level Measurement Field Data Sheet
Well Zone | Date | Time |Measurement |Adjt. |Initials | I_nstruméhtt Callbratlo ‘
Number in Feet I. D. Number | DueDate ‘
H-09a CuL 03-07-??//03;03,/5//5’250 !j\;;’J' {As .,/;Q/Z ' fosR /! 2 ,?377 /
H-09b CuL 03-09-?7/:07."/9/;//4. /s S \oso LN [’p/,?)/ 0 28 /7/
0% cu 3'0?07/0?75‘64%5./0 / No.o0fs ./,é)/Zé’O/.?.:y ,9 .??-.'77 ,/ ;
H-10a MAG _ 3'07-9?/0325_@@79. 3 o \o.ocodl sy zcor22 / ,,?.,?5??2_/ gl
H-10b _CUL ai’v?—??/é__?,'r)@/éis‘.;f 7 a.oolﬂ,/.@ /2‘?0/7;?/ /.’7..‘.4.?:3?’_ ??-/
H-1101 CUL bs-or90tsp-vsisds2. 19/ \p.oodth SO zcor2a) |i2ms P74
H11b2 CUL  bs-op ot 1/ OHAEARS / lp.oolh LY zroros /iz-2% 72/
H-11b3 UL \ps02290.:08 4533.05 / \pioo it dlieepdR [ o 2877
H-12 CUL \m-oropfos?f #5739 £ oo jH o g0 22 flpz-2579
H-14 CUL  |asr0 990084228 56 / lo.oof: ,/if)/;m//; / /,77~’72’ =
H-15 cuL 300 W11, 36520, 75 L |0woof W LEN 28 0122 / 2 28 i, .
H-16 (PVC) DL ,,3./0;9?/,‘7,75' R P v R e o
H-16 (PIP) ULM | w9l s volose ox J:S’M/&AZ@;L/ 2 on }M _ v
H-17 CUL o 09990 wslystrs: s/ 0.00 9/./@/@‘,"5/,?) 7 /,f.%..:.c' oo
H-18 CuL 309200/ 33 (25 5. 4 ;”ﬂmj///@/z socze ! | p2 7?/’ i
- |H-19b0 cuL 202 FU /3, 3 #5450, 72 0,00144&../ zensr2 /)2 27 )7/
H-19b2 CUL s 09 galf2:45\63.2. 00 / |o.ooktt DYz por2z /2.5 22
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Working Copt \\p 02-EM1014 Rev. 0

Attachment 1 - Water Level Measurement Field Data Sheet

Well Zone Date | Time [Measurement | Adijt. ln’itials kl'n‘__strqrpent Callbratlon Comments
Number in Feet I. D. N_umber Duc Date oy
H-19b3 CuL J-&?-Z_?&%’/é/f{i’z ,?%/ n, an) ,{g@/éfe‘a/ﬁ; / 22 -Jb ]J 1/
H-19b4 cuL 03-07-??/B%’07/’7/3A «7 y lo.op /// /ﬁ* Z£0 //97‘ /[ /J /5'7 , L
H-19b5 CuL 03'079@//-?,5"6{‘73/: GE)’I/ 0,007 LN Zfa/‘—??'”ﬁ/ /;( 28 )) /
H-19b6 CUL n2-02-27, 47’,’/0/;{1’?. n¥ /L c,aé é//.,@/?”'m-?-? '/ : |
el | bsop gy w4228/ a,am%//ﬁyzfrz/.zx / re ‘f'f oy

P-4 - CUL j/ij //‘//()Z /316,3\ 7 ﬂ-oo///7/$ /z:’/)/zz, /
P15 CUL_ L. opogtis: 10M2 8. 50 / |opclbtddf zropes s =

P-17 CUL bsoppiz o204 35 / 0.5/ VLI 20072 /
P-18 CuL pﬁfﬁz//o:// /3—?/. #“7 /_ é.@f'f.ééfé.&'/z{e(ﬁ? £

WIPP-12 CuL %)/jq///_;.'d/ 44032 / |lppo X ma 7

zéopn /. f.‘:‘ LLBl4q

WIPP-13 CUL | ¥s)iGauuel 34723 / |owsfms /]
/
WIPP-18 CUL | 3/8/7 {1334 42601 /oo fosl |

WIPP-19 CuUL 3/E/ﬁ/z 300 390612 /| 0.0 ///3 A Zfﬁ /éL_/_
WIPP-21 CUL | /p/tif 1250 Yo, 78 + |ow00 § 22 / 250/3"'_/

wiPp-22 CuL 38l ///z;so/Q??.ab (oo o / 2£0/22 JLZ/&Q/??,:'
WIPP-25 (PIP) CUL |3 sprsgdlons ! 15e3d o ozl m A zgous. /| /z/M/fW*r!

WIPP-25 (ANNULUS) |MAG 3/3/79’/0% M/ 54,687 | 000 ¥ s> /|5 Fo 7&*/.;__L yazm s

CKPRINT




WP 02-EM1014 Rev. 0
Attachment 1 - Water Level Measurement Field Data Sheet
Well Zone | Date | Time |Measurement|Adijt. |Initials Ins_trum'éh‘i Callbratnon

Number in Feet I.D. Number | Due Date
WIPP-26 cuL 3l/£[9’l///‘/"50/ 133.09 / | ppe/] ﬂ’l},_/ 260122 / H—/?()/WL/’
WIPP-27 (PIP) cut 3/3/791/06'.04)/ Q‘Lnu /[ QAL//MS / LEONZ / ILIIBH’L//
WIPP-27 (ANNULUS) MAG [ e e et |
WIPP-28 (PIP) Rus/Sal | 3465 Ao8:15 o018 7 |puztop / ZEonz / y 1126)’19 /r,f‘;{j;
WIPP-29 CUL | Ygjaadrestl yr:42 /o0y yrm/]l zEone / zz/ze/fiq A
WIPP-30 (PIP) CUL 13454 fousif 3ot/ |2.00 4 poo /»z_couz,”/ | 1alzgldy
Wase-1 CUL | ¥pls4 7349 /iua 20/ 10.2{ Az A 2€0122 / 121268199, Gl
wase-2 CUL 116199 L A you.15 L Lozl fm [ zrone ,/ mLMML/S%“};.?j;_‘
waQsP-3 CUL | yyp/ee Vinoel yenTo /| B, Mi&_/ 11115)??)1{"
waseP-4 CUL bswriprin stz 99 7 g2t L bl zEg 2z (o2 -2m224
WasPs COL  \orvo-girio2f382 25 / | o247 }/ﬁ/fk‘a/,z‘:’: /Z-?’ 7597, / ~
WQsP-6 CUL | s .90 4&,’ SIY R3O, 5 O o No.0 Vo2 SON zr0r27 s /:,7___;?.‘2!- 77/(
WQsP-6a bL o3-/0 77 ’4”553'/_/6,5‘ St/ o 12 a fyzcor2z/ |17 .7977/ o
H b 4 c 03-0L9Z¢o:zj"w / s, og// .[ﬁmz\f‘o/,ﬂf / /;___7’5}‘_7‘7 "//“ ‘

At

- CHECK P INT
GHe

LA T8
02(2z2/99
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CuL
CuL
CuL
cut
H-01 (P1P) cuL
H-01 (ANNULUS) /7 MAG
;H-A2a cuL
H-02b1 MAG
H-02b2 cuL
H-02¢ cuL
H-03b1 MAG
H-03b2 cuL
H-03b3 / cuL
H-034d/49 (P1P) 49€ER
H-03d/DL {PVC) DL
H-04b cuL
H-04c MAG
H-05a cuL
H-0Sb cuL
H-05¢ MAG
H-06a cuL
H-06b cuL
H-06¢c MAG
H-07b1 cuL
H-07H2 cuL
H-08a MAG
H-08c RUS/SAL
H-0%a cuL
H-09b cuL
H-09¢ CUL
H-10a MAG
H-10b cuL
H-11b1 cuL
H-11b2 cuL
H-11b3 cuL
H-11b4 CUL
H-14 cuL
H-15 cuL
H-16 (PVC) / DL
H-16 (PIP) ULM
H-17 CUL
H-18 cuL
H-1950 cuL
H-18b2 CuL
H-19b3 CuL
H-19b4 cuL
H-19b5 CcuL
H-1908 cuL
H-19b7 cuL
P-14 cuL
P-15 CuL
P-17 CUL
P-18 cuL
WIPP-12 cuL
WIPP-13 cuL
WIPP-18 cuL
WIPP-19 cuL
WIPP-21 CcuL
WIPP-22 / CuL
WIPP-25 (PIP) " CcuL

@b Chute Frod”

":3280.70
'3466.04 -
3419.09 .
1341010
3399.53

3399.53
3378.09
3378.46

3378.31
337841 -

33%0.64
33%0.03

338867

3380.01
3390.01
3333.35

3334.04.

3506.24
3506.04
3506.04
3348.11
3348.25
3348.52
3164.17
3164.40
343299
3432.90
3406.68
3406.86
3407.30
3688.67
3689.47
3411.62
341164
3412.42
341089
3427.19
3347.11
3481.63
3406.77
3406.77
3385.31
341421
3418.38
3419.01
3419.09
3419.03
3418.63
3419.07
3418.99
3361.06
3311.38
3337.24
3478.42
347206
3405.71
3458.78
3435.14
3418.96
342812
3214.39

. 0311099” :
03/'1’0;/99/ 1201/,
/- 03109:09 13:1477,
“03:09:097 1539/
0310897 11:23/

09
. 0310997 09'5

7 1156/

03101997 08:10/
03109970914/
010987 09:24
03/10/997°09:297

03110/9

010097 09:
03101997 09:51”"
03116987, 12:2
03160y, 12:24”
0an6i9, 1231/

0316997 1245/ -

03/16/9 12:38/,
03/10 10:2
031101997, 10:20/
01099 07:50/
031099 07:34/
03099’ 07:43/
03/10/99” 08:
03/10/9:: os:43/
03110/89”, 08:
030939 06:15/
03/09/89” os:u/
03/09/997 07;15/
03/09/99/ 07:2
03/09/99~ 08:03/
0309/997 07:48,/°
03/09/99.7 07567,
03/09/99”,08:50 7
0a0899” 09:00/
0309997 10:45”,
030999 11:047
03/09/997” 11:1
03/09:99/ 10:28”
03/09/99” 09:49/”"
03/10/99” 10:08
03/10 11:3
031089 12:18”

o3 0199/12:2059

03109;::;12:4

03/09. 14:3

0309198 1334,
o3r09r99” 13:487
o:yog/;g; 14:@;
03/09/99” 14.0

03/09/09” 13:567,
03/09/99§14;1o 7
03/09/39” 13:42

00899”14077
03/09/99”, 15:1

03109/9(/13:00/
ox0e98” 10:17
03108199/13:151
03/08/997” 12:12

02:08/98 13137
0308/99” 13:00”
0308/99” 12:30~
03/08/99” 12507
03/08/:987 09:15””

CoB 194 5.

o H '..'<.

CHEC

RR
\\

S\

=4
oo

R

&

™ ~
© o

CRRERRRRRREE

X

00000000 0DO0OO00D0CO0O0DDO0O0O0WWOODO0ODO0OODODODOOO0ODO0OO0O0O0O
<‘

W&

A\

PRINT
e,

2916

360.67/ 109.93/, 4. .
403.84 123.0
375.1:7 1~;i4_36/ :
169.4¢ . 51.654
344.007 <1048 /
w133/, 12
34270 104.45/
‘342.98/ 104
21012”

393207, 'iis.a/

391.6

3036
317.6 ' 95,31/
£ 333 1016
150827, S8,
475.6 144.96 .
478.11 1&5,73/
349‘45/ 106.51
206947 90.517"
: 297.24; 90‘50;
- '284.8 86.81
167327 51007
67167 51137
405.5 123627
453 54 138.2
41550,  126.64~
415.6q‘§ 126.68"
416.1 126.83—
528817 161.18/
ses25”. 2119 %
4321 131.73
432.2 131.74/
433.0 131.9
427488_/ 130_42/
457.307 . 139.417
338.56/ 103.1
520.75// 18872/
104.93 31.98
363.0 110.66
425.5! 129.71/
3sa.96”" 106.19/
430727, 1312
432.00/ 131.67.
432247 1317
431.49/ 131‘52/
431.6 131.58
432405 131‘727
432.2 131.7
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CHAPTER 7

GROUNDWATER PROTECTION

Current groundwater monitoring activities at
WIPP are outlined in the Groundwater
Monitoring Program Plan and Procedure
Marnual (WP 02-1, Revision 3). The planis a
QA document that contains program plans for
each of the activities performed by ground-
water monitoring personnel. In addition,
WP 02-1 provides detailed procedures for
performing specific activities such as pumping L
system installations, field parameter analyses
and documentation, and QA records manage-
ment. Groundwater monitoring activities are
also defined in the EMP.

The objective of the groundwater monitoring
program is to determine the physical and
chemical characteristics of groundwater;"
maintain surveillance of groundwater levels
surrounding the WIPP facility, both before and
throughout - the operational lifetime of the
facility; and fulfill the requirements of the RCRA
Partt B permit application and DOE
Order 5400.1. '

- Background water quality data were collected -
from 1985 through the 1990 sampling period to
fulfill the requlrements of DOE Order 5400.1 as |
reported in DOE/WIPP 92-013, "Background |
Water Quality Characterization Report for the
Waste Isolation Pilot Plant" In the latter part of
1994 seven new wells were drilled (Flgures 7.5

‘through 7.11)"in antlcnpatlon ‘of the RCRA -
permlttmg process. Background data were

 collected from these welis from 1995 through

1997 and reported: in DOE/WIPP 98-2285,

.. "Waste Isolation Pilot Plant RCRA Background . |
"V»Groundwater Quahty Baselvne Report.ﬁ Thls

Protection

compliance with 40 CFR § 264 and
(2) performance assessment in compliance
with 40 CFR § 191._Each of these programs
requires a unique set of analyses and data.
Particular sample needs are defined by each
program. In addition to the characterization of
groundwater, the WQSP supported radio- .
nuclide monitoring for the WID Environmental
> Anal lysis and Compliance Section. Results of
‘radidhuclide sampling are discussed in
Chapter 5. Representatives from the EEG
were on hand at selected sampling events to
collect samples for independent evaluation.

The WIPP site lies within the Pecos Valley
section of the Southern Great Plains

physiographic province (Powers et al., 1978).

Geologic and lithologic descriptions of the area

surrounding the site can be found in

documents such as the EMP, the Groundwater
Management Program -Plan

(DOE/WIPP 96-2162), and USGS 83-4016

(Mercer, 1983). Industries in the vicinity that

could potentially contribute to the poliution of

the groundwater are potash mining, oil and gas

exploration/production, and agriculture.

The Culebra is the most significant water-
bearing unit within the vicinity of WIPP. No
known hydrologic connection exists between
‘the repository  horizon¥and the Culebra.
. Surveillance of hydrological characteristics in
the Culebra provides data that can be used to
~ detect changes in water characterization. It
also provides addmonal data for use in hydro-
logic models desngned ‘to predict long-term
performance of the reposntory

G"roundwater surface elevation data . is
. gathered from 77 well bores. five of which are

o | equipped with production-inflated- packers to

~ allow. ‘groundwater level surveillance of more
than Tone prod}ucmg zone through the same

_y d __ta were gathered from
"‘ Culebra member of -
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water quality sampling process has been
developed using logistics from groundwater
wells originally constructed for characterization,
not intended for groundwater monitoring
activities. :

Seven wells were drilled in the latter part of
1994 constructed for the explicit purpose of
gathering water quality data. These wells are
constructed with fiberglass casifig and screens
that will not bias sampfe collection. Similar
~ sampling protocols to those used in the past for
wells drilled for resource evaluation and site
geologic characterization were used through
CY 1997. More efficient sampling methods are
being evaluated and should be phasad in
during CY 1998..

"sampling round " Each sampling round con—
sists of the collection of two types of samples:
(1) serial samples and (2) final samples. Serial
samples are taken periodically while the well is
being purged. Key physical and chemical
parameters (known as field parameters) are
analyzed and compared with past serial
sampling data, when available, until a chemical
steady state has been reached. A chemical

steady state is defined as + 5 percent of the -

- average of the three to five preceding para-
meter measurements made on the final day of

serial sampling from preceding sampling -
. rounds. Stabilization of these field parameters

is a function of purging and is used asan indi-

‘cator . to. determine if the. groundwater. is -

“ ,representatrva of the zone being sampled.

o A final sample i collected-when it has been -
" determined that the pumped groundwater has .| -
‘achieved a representatwe state.. The sample |.
.18 then sent off sitetoa contract Iaboratory for -

serially sampled as soon as possible after the
pump was turned on to better observe eary
chemical reactions to pumping. Field analysis
for Eh, pH, specific gravity, specific conduc-
tance, alkalinity, ehloride, divalent cations, and
total iron were performed on a periodic basis

during the serial sampling. These field para- .
meters were used as indicators, during the

purging-process to better determine when the
formation water being pumped had reached a
representative state. . Normally this process
required four to seven days to complete.

Following the field analysis of the final serial -

sample, samples were collected and shipped

to an independent, contracted, laboratory for *

analysis. Parameters of analysis by the
contracted laboratory include the groundwater
monitoring list in Appendix IX of 40 CFR § 264

“2and those indicator parameters common to the

Culebra=zmember of the Rustler as listed in
Table 7.1.

WIPP has not received waste; therefore no
hazardous constituent has been introduced to
the environment as a result of WIPP opera-
tions. Data collected provide background
information.

The total gallons of water removed from the
Culebra as a result of groundwater surveillance
activity was approximately 44,318 gallons
throughout the year. Duging the same period
10,962 gallons of water wée removed from the

Dewey lake formatlon ‘Water quality of the
‘Culebra. sampled near WlPP is natgrany poor
 and Is not suitable for human consumption or

for agncultural purposes : The groundwater of
, ‘ lwa
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Water quality measurements performed in the
Dewey Lake formation indicate that the waters
are considerably fresher. Samples collected
from the Dewey Lake formation are suitable for
livestock consumption having TDS values
below 10,000 mg/L. These waters are classi-
fied as Class Il waters according to EPA
Guidance. Saturation of the Dewey Lake
Formation in the area of WIPP is discontinuous
and no hydrologic connection has been
established that would indicate that WIPP
activities would have an Impact on the Dewey
Lake.

Sampling during calendar year 1997 marked
- the end of data collection for baseline purposes
for the RCRA permitting process. A detailed
baseline report entitled "Waste Isolation Pilot
Plant RCRA Background Groundwater Quality
Report" was issuéd just prior to the Issuance of
the 1997 ASER

To summarize; this report contains calculated
background concentrations for groundwater-
~ quality parameters from seven monitoring wells
that are located within the boundaries of the
WIPP site. From 1995 to 1997, the GMP
collected groundwater samples from the
Culebra and Dewey Lake water-bearing zones
in the area of the WIPP site. . The GMP has
sampled 7 WIPP monitoring wells five separate
times. Groundwater was sampled during the
'GMP from the Culebra Dolomite Member of the

_ Rustler Formation and the Dewey Lake. ~The: |
GMP focused primarily on the charactenzatron‘fj :
of Culebra Dolomite groundwater, since the | -
Culebra is the first continuous ‘water-bearing | - _confdence |nterval
zone above the waste reposrtory horizon and is -

'*'the most transmrssnve hydrologlc unrt |n the :

Preliminary analysis categorized GMP data
into three groups based on the frequency of
detection and the proximity of detections to
MDLs. The three groups are as follows:

+ Major Cations and Anions. Constituents
that collectively. make up greater than 99
percent of the dissolved solids.* These
constituents are generally detected at
concentrations that are well above the
MDL.

« Minor Cations, Trace Metals, Anions, and
Indicator Parameters. Constituents with
concentrations that are generally less than
10 mg/L in groundwater. A substantial
amount of the data are below the MDL,
and those detected concentrations are
generally close to the MDL.

+ Organic Compounds. Include VOCs,
SVOCs, pesticides, and PCBs (all of the
parameters included in 40 CFR § 264,
Appendix IX). Very few detections of these
compounds were observed in GMP data.

Given the three data groups defined above,
background concentrations were determined
and reported in the following manner:

+ A 95th UTL or 95th percentile confidence
" interval based-on the distribution type was
computed for every major constituent from
each well. ‘Thus, thﬁxp@ed background
- concentration for a major constituent at a
- given well-is represented by a 95 percent

. "The 95th. UTL for most minor constituents
" could not be calculated due to the large
_nymber of NDs; ‘thus,..the ' background
concentration range for a minor constituent

- at a given weII ls represented by the

: aiysrs was
any concentrations
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were changing with time due to natural (or non-
WIPP related) causes. The procedure used to
determine background water quality is depen-
dent on, or somewhat controlled by, the nature
of the concentration/time relationship. In
general, temporal trends in comCentrations
were not found in the GMP data, and the
procedure used to establish background water
quality reflected this finding.  Additional
sampling rounds at each GMP well may
provide more insight into potential trends in
water quality.

“The GMP data were also evaluated for
potential. outliers.
evaluated through visual examination only. If
a value appeared to be an outlier by visual
examination, an additional observation was
performed to estimate if that value was within
120 percent of its nearest neighbor or if it was
due to routine analytical uncertainty. Only four
values were actually excluded from the major
and minor constituent data set prior to the
establishment of background concentration
summary statistics and box-and-whisker plots
(Figures 7.12 through 7.72).

The: following are the specific- findings and

conclusmns of the”*basellne study:

. Some ‘constituents at- several wells,

"ymcludln WQSP-1, WQSP-2; WQSP-3,

XSP-6; and WQSP-6A show:

Potential outliers were

'ntratron trends J.-towever in.|

DOE/WIPP 98-2225

« Background groundwater quality was

successfully defined for seven wells. Back-
ground concentrations for major and minor
cations, anions, and indicator parameters
were established for Culebra Dolomite and
Dewey Lake groundwater. Although the
background concentrations of many minor
constituents are uncertain, the baseline
report documents the "expected” values for
these constituents, if similar analytical tech-
niques are used in future sampling efforts.

* Hazardous organic compounds are not
present in groundwater in the vicinity of the
WIPP site. Detections of these compounds
are very infrequent, and the majority of
detected compounds are typical laboratory
contaminants as defined by the EPA.

. Some of the occurrences may also be
related to well installation or sampling
practices.

Specific details on statistical methods and

formulas used to reach these conclusions can -

be found in- DOE/WIPP 98-2285, "Waste

Isolation Pilot-- Plant. RCRA Background

Groundwater Quality Base line Report.”

roun 'Wa rLevel Surv illa

_In October 1988, WIPP’ was tasked with
: conductlng a groundwater level surveillance
-program. Seventy-seven well bores are used
“to perfonn surveillance of seven water- bearing
L _"‘_zones in the WIPP area. The two zones of
|: primary mterest are the Culebra and Magenta
.;__;_-members of the Rustler formatlon Fifty-nine
| measurements are taken in:the Culebra; and:
ten, in the Magenta “Three ‘measurements
o }each are taken inthe. Dewey Lake and Santav
"1..Rosa : formatlons
‘ taken .in the. Rustler/SaIado contact. + One
"-fmeasurement each |s taken in E

Two measurements are

Bell Canyon _
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member, WIPP-25 CuIebra/Magenta,
WIPP-27 Culebra/Magenta.

and

Groundwater surface elevations in the vicinity
of WIPP may be influenced by site activities
such as pumping tests for site characterization,
water quality sampling, or shaft sealing. Other
influences on groundwater surface elevations
may be caused by natural groundwater level
fluctuations and industial influences from
agriculture, mining, and resource exploration.

Groundwater elevation measurements in the
Culebra indicate that the generalized
directional flow of groundwater is north to south
in the vicinity of WIPP (Figure 7.3). Regional
groundwater levels taken in 43 Culebra
observation wells with more than four data
points for the year show increases in water
levels occurred in 26 wells and 17 wells
showed a decrease in water levels over the
period of January 1997 through December
1997. During this period 23 wells had net
water level increases or decreases of less than
one foot.

Total fluctuation of more than one foot in
groundwater levels occurred in 33 of the wells.
" Nine wells wrth ﬂuctuatrons of more than one
foot (WQSP-1 through WQSP-6, H-19b0, H-18,
‘and H-14) may “have been ‘influenced by

groundwater quallty sampllng activities. Four’

~wells (ERDA [United States Energy Research

and Deve10pment,A” ministration]-9, WIPP-18,
WIPP-19, WIPP-21,.and WIPP-22) may have
' actlvmes_ i

Water Ieve InCr asesv' orlgmatlng to the south

srtev are currently 1
",e. currently belngj,

be relatively stable. One well H-01 has had
anomalus water level increases and appears to
be influencing the wells in the immediate
vicinity (H-2b1 and H-3b1). The cause is as
yet undetermined.

e
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1.0 INTRODUCTION

This Waste Isolation Pilot Plant (WIPP) Waste Information System (WWIS) Program
describes and details the methods to be used to implement the WWIS database
activities.

The WWIS is specified and required by the Compliance Certification Application

for the Waste Isolation Pilot Plant (DOE/CAQO 1996-2184, Title 40, Code of Federal

Regulations [CFR], Section 191); the Transuranic Waste Characterization Quality

Assurance Program Plan (CAO 94-1010); the WIPP Resource Conservation’

and Recovery Act (RCRA) Part B Permit Application, Chapter C, Waste Analysis

Plan (DOE/WIPP 91-005); and the Waste Acceptance Criteria for the WIPP
(DOE/WIPP-069).

2.0 SCOPE

This WWIS Program addresses the entire range of activities performed by the WWIS.
Data received by the WIPP for waste acceptance purposes is used to determine
compliance with the RCRA Part B Permit Application and 40 CFR 0194 requirements.
Since no physical analysis of waste will take place at WIPP, the data management,
review, and approval processes are critical to ensure WIPP's regulatory compliance.

The WWIS is an on-line database system used to:
. Record waste container charactenzatlcn and certification data supplied by the

transuranic (TRU) waste generators, as required by the WIPP Waste Acceptance
_ Cntena (WAC) to gain acceptance for dlsposal at WIPP

) Pnnt a Summary Report that provides a listing of waste container characterization
~_data. ;for use ln revnew of Waste Stream Profile Forms (WSPF) assocnated with the
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. Communicate the approvallrejection status of proposed shipments to the
generator/shipper

. Provide a Shipment Report for WIPP personnel to verify the "as received"
shipment against the information listed on the manifest accompanying the
shipment, and to verify that containers received are those approved by WIPP for

shipment

. Record the disposal location of the containers when they are placed in the
underground disposal area

. Record (automatically) any changes made to WWIS data, record changes, and
provide a Change Log Report to identify changes that have been made

. Provide required reports, which are entered into the facility operating record and
kept as a quality record for the lifetime of the facility

The above functions require the interaction of several groups within Waste Operations,
and with generator/shipper sites and others, such as internal and external
- review/oversight groups. This program defines the respons1brlltres and activities for

each group of WWIS users at WIPP.
3.0 RESPONSIBILITIES
31 Waste Og‘erat.ions,

vThe Waste Operatrons Section is the organrzatron with cognrzance over the waste
: acceptance and emplacement process-at WIPP. The review and’ approval of waste

 datais coordinated by Waste Operations and all records generated by the review and

approval process are controlled by Waste Operatrons untrl transferred to Project

o Records Servrces

f;;:The,WWIS data admrnrstrator |s responsrble for estabhshrng access authonzatron to

,,' proposed shrpprng data and marntenance of Admrnrstrattve
_ed |n WW|S operatlon de|et|ng generator data records when
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The data administrator is also responsible for the following activities regarding WWIS
operation:

Determine the need for access, assign user identifications and enter them into the
WWIS

Determine acceptability of waste container data submitted by the generator in the
WWIS Characterization Module for WSPF approval

Designate approved WSPF nuhﬁbers in the WWIS Administration Tables

Determine acceptability of waste container data submitted by the generator in the
WWIS Certification Module

Enter needed data into the Reference Data Tables of the WWIS

Process WSPF(s) to the requirements of the Waste Stream Profile Form Review
and Approval Program (WP 05-WA.03)

Produce reports from the WWIS
Enter approved changes to the WWIS data
Assist generators with data entry problems

Serve as the contact point at WIPP for the generator sites regarding data
transmittal' and submittal :

'Hazardous Waste Operatlons is responS|b|e for

Inmally recelvmg the TRUPACT-II shlpment

S Slgnlng the manifest -

: B }-Rewewmg WWISYdata to’ determlne lf |t agrees wnth mformatlon on the Shlpment i
g “-Mamfest o : _ LR A
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The Waste Handling engineer is responsible for two primary entry inputs to the WWIS:

. Recording acceptance of the shipment in the WWIS after verifying that the correct

containers were received, based on shipment information in the WWIS and
Shipment Manifest information

. Recording off-loaded container information and container disposal locations

© 3.2 Resource Conservation and Recovery Act Permitting

The RCRA Permitting Section reviews each WSPF and the associated
Characterization Data Summary Report then completes a checklist to document that

review per
WP 05-WA.03. A specific focus of thls review is to ensure that the requirements of the

WIPP Waste Analysis Plan are properly implemented. RCRA Permitting also performs
periodic reviews (on a selected or "as necessary" basis) of generator waste container
characterization data entered into the WWIS. Cognizant RCRA Permitting personnel
have access to the WWIS database for use in review of administrative information,
waste characterization data, certification data, decay analysis, change log, inventory,

and regulatory reporting.

3.3 Quality and Requlatory Assurance

Quality and Regulatory Assurance (Q&RA) participates in the review and approval
activities for the WSPF to verify that the submittal is complete and properly signed.
On a selective basis, Q&RA will review waste container data submitted to WIPP
through the WWIS by the generator/shipper sites to determine if the generator data
entered |nto the WWIS is. complete '

3 4 Pro_ect Record ‘ 'ervrcesvw |

: PrOJect Recor } Servrces is responsrb!e for the retention of records generated by the
WIPP waste. acceptance process. -Some of the records generated by this process will
be retained at the facility as a part of the: operatlonal record until closure of the facility.
“Other records will be sent to records storage. Criteria to define the record retention

- times are listed in the approved Records Inventory and Dlsposrtlon Schedule and the
|mplement|ng procedures for each document L ;
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3.5 Information Systems Development

Information Systems Development (ISD) is the support organization for the WWIS.
ISD is responsible for keeping the WWIS functional and facilitating electronic
communications between WIPP and the generator sites. 1SD also provides a secure
area for the WWIS server; performs nightly, quarterly, and annual backups of system !
records; and maintains network communications. |

3.6 Technical Training

The Human Resources Technical Training Section is responsible for controlling and r
maintaining the WWIS Qualification Card. The qualification cards are used as part of |
the WIPP qualification program and will be maintained, controlled, and retained per the |
implementing procedures. The Waste Operations data administrator (the Subject |
Matter Expert). will aid Technical Training personnel in the development of the WWIS o
Qualification Card.

3.7 TRU Waste Programs _ |

The Engineering TRU Waste Programs Section provides the cognizant engineer |
(configuration manager) for the WWIS Program. The cognizant engineer is o
responsible for providing design and configuration management for the WWIS
database and represents the primary source of engineering interface for the WWIS.
Configuration management is addressed in approved Waste Isolation Division (WID)
management procedures : _ ;

3.8 De artment of Ene ICarIsbad Area O lce

The Carlsbad Area Office manager is responsuble for granting, or suspendrng, a site's
- authority to certify TRU waste to the WAC (certification autharity) and to use the )
" TRUPACT-Il and Remote—HandIed TRU 72-B Cask (transportation authority) based
.upon an assessment of their documented TRU waste program and its implementation.
- After: approvmg the required generator/shlpper plans the CAQ, together wnth the
managing and operating contractor -will perform certification audits of the
."'-_-:generator/shlpper sites to assess the |mplementat|on of, and compllance with, the o
.- approved plans: Based upon acceptable results of the certification audit, the CAO will .
' rant*TRU waste Certlf catlon author |ty and transportatron authorrt" to the sne L

EPA) and_the New Mexrc En 't Department |

i hout rst obtalmng change Y
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4.0 WWIS ACCESS

The hardware for the WWIS system is located in a controlled access area within the
WIPP facility. Computer access to the WWIS database is controlled by means of user
identifications and passwords assigned to users having a need to use the waste
information system. A user must obtain authorization from the WIPP data administrator
before being allowed to log onto the electronic system. Prior to granting user access,
the data administrator will instruct potential users in the proper use of the WWIS.
When the authorization is granted, read/write access restrictions are also imposed on
the user to ensure that the integrity of the data within the database is maintained.

4.1 User Access

The WWIS data administrator receives requests for system access from users on the
WWIS Access Request Form (Attachment 1).

Generator/shipper sites must be certified by the CAO/WIPP prior to entering waste data
into the WWIS for review by the WIPP. The data administrator reviews the WWIS
Access Request Form and approves or disapproves the requested authorization reason
for access (designated in Attachment 2), signs the WWIS Access Request Form, and
forwards the request to the Waste Operations manager for final approval.

After obtaining the approval of the Waste Operations manager, the data administrator
provides instruction to the requestor on the proper use of the WWIS, enters the access
type onto the WWIS Access Request Form, and makes the necessary entries into the
WWIS Administration Reference Tables to allow the user access to the WWIS. Access
restrictions are imposed as defined in the Software Requirements Specification and the

~ Software Design Description, and are documented on the approved WWIS Access

Request FOrm

The data admlnlstrator will advise the user when the approved access to the WWIS
has been established by providing the user with a copy of the signed WWIS Access
Request Form.: The signed WWIS Access Request Form will be transmitted to the user
as an attachment to the WWIS Access Notification Form (Attachment 3). The data

A, administrator will file a copy of the WWIS Access Notification Form and attached
‘WWIS Access Request Form ln the WWIS pro;ect flles i

,:The data admlmstrator wnIl revoke any access pnvnleges at the request of the user or
" Waste Operatlons‘manager by accessing the Administrative Reference Tables and

- inserting a

y,_ccess” ermlnatlon date equal to the date of revocatnon
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5.0 . WWIS COMPONENTS

The WWIS database is a complex, multifaceted database system designed to perform
functions ranging from retaining simple data; providing a platform for the
review/approval of generator/shipper sites waste information; tracking of waste
containers by categories; combining containers into packages and shipments; and to
verify emplacement location of the containers in the repository. To fulfill the variety of
tasks assigned to the WWIS, the database system is divided into several modules.
These modules, other components, and organizational/individual responsibilities are
described below.

5.1 Administration
5.1.1 Administrative Tables

The WWIS has an extensive library of Administration Tables. These tables, used by
the data administrator, contain complexwide requirements specified in DOE/WIPP-069
and CAO-94-1010. Also included in the tables are site-specific information listed in
CAO-approved generator/shipper site Quality Assurance Project Plans, Certification
Plans, TRUPACT-II Authorized Methods for Payload Control (TRAMPAC), and data
supplied to WIPP regarding individual containers, waste streams, and shipping
information.

5.1.2 User Administration

The user administration function is the responsibility of the Waste Operations data
administrator. The data administrator is responsible for maintaining WWIS data
pertaining to individual users of the system. This includes updating user data files
(information about the users), setting up access for new users to the application,
instructing personnel in the proper use of the WWIS, assisting users with problems
associated with the application, deﬁnmg the extent of use of the system for each user,
‘and deletrng users from the applrcatlon E o

: ,5 1 3 Data Admrmstratron

" The data admrnrstrator is responsnble for determlnlng user access to the data
-~ admmrstermg Reference Tables used systemwnde producmg reports from the.
-..Reference Tables, and logging changes The WWIS is capable of producmg severalu

A 'standardrzed and speclallzed reports concernrng the waste data supphed by the

. generator/shipper s

. Internal and- xternal requests for these reports will be
ocessed by the da a admlnrstrator’” nthe basis of the nature of the request the Bl
ty of resources to perform the request, and the. approval of Waste Operatrons

he_data admlnrstr’ or updates tables contalmng Irmrt and referen
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5.1.4 Security

The Waste Operations data administrator controls access to the databases and data
through passwords, and controls access to the data at the record level. All data
transmitted between the WWIS server located at the WIPP and the WWIS and

elsewhere will be via the limited-access Department of Energy Business Network

(DOE-BN). Users are assigned access authorization levels as listed in Attachment 2.
Users are only allowed to view data pertaining to their access authorization level and/or

site.
5.2 Characterization Module

The Characterization Module allows the generator/shipper to enter specific container
information to be used to validate the characterization activities of the generator site for
the data summary on the WSPF submitted for WIPP approval. Approval of the WSPF
will be required before waste containers associated with the waste stream can be

approved and accepted.

Required information fields for the characterization data input are indicated by a
shaded entry box on the interactive input screen for manual input. For electronic data
input, data information is defined in data structure tables included in the WWIS User's

Guide.

After the data passes the limit and edit checks and is reviewed by the WWIS data
administrator, it is considered "acknowledged" data. An entry is made by the WIPP
data administrator, making the data available for viewing to the generator only through
the Certification Module pull-down screen. The generator/shipper is denied any further
write access to the information fields of the Characterization Module at this point.

This module has provisions to generate a WWIS Waste Characterization Data Report,
which contains a listing of the characterization data for the containers covered by a
WSPF. A copy of this report will be attached to the WSPF to support the review of the

lnformatlon

Contamer data not accepted by WWIS in thls module quI not be retained by the WWIS.
A Bad Data Report will be created and will explaln the reason(s) for rejection.
Rejected data wtll requnre resubmlttal to WIPP prlor to further consrderatlon
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data and provide verification reports. After acceptance of the submitted data, the
WWIS will automatically generate an Acceptance Report. If the submitted Certification
Module data is rejected, the data administrator will generate a Rejection Report and
notify the generator/shipper site.

Required information fields for certification data input are indicated by a shaded entry
- box on the interactive input screen for manual input. For electronic data input, data
information is defined in data tables included in the WWIS User's Guide.

. After the data passes the limit and edit checks and a review by the WWIS data
administrator, it is considered "acknowledged" data and an entry is made by the WIPP
data administrator. The generator/shipper is denied any further write access to the
information fields of the Certification Module at this point.

5.4 Shipping Module

The Shipping Module allows the generator/shipper to propose a shipment configuration
for WIPP approval. The proposed shipment information is entered into the WWIS and
subjected to data limit checks to determine if the shipping requirements of the
TRAMPAC and WIPP WAC are met by the proposed shipment.

After passing these electronic data checks, the shipping information is reviewed by
WIPP operating personnel. If everything is in order, the shipment data is approved and
the generator/shipper may proceed with the shipment.

This module generates the Shipment Summary Report used by Waste Operations to
~verify that the correct containers have beenshipped.

5.5 Inventory Module

The Inventory Data Module is designed for WIPP to record what cOntainers have been
received, the receipt date, and the disposal locations for those containers. .

This module generates the Container Emplacement Report, which will be kept as part

- of the facility operating record. ‘The Inventory Data Module also generates other
“-reports concerning the dnsposed waste inventory, including reports on nuchdes

- contauner data headspace gas and blennlal |nformat|on :

s 0_ USING THE WWIS

- 'vj{;-.-Each module and component descrlbed above requ1res |nput from several users such .
.as the generator/shupper data admlnlstrator and others From these moduleilu_,_ o
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in WP 05-WA.01, WIPP TRU Waste Data Management Plan. “The methods to be
employed in the comipletion of each module of the WWIS database are described and

defined below.

6.1 Electronic Data Entry - Characterization Module

Prior to review of generator/shipper characterization data, the data administrator will
ensure that the DOE/CAOQO has granted certification and transportation authority to the
generator/shipper site as stated in Section 3.8.

Generators/shippers must notify the WWIS data administrator of new WSPF numbers
prior to inputting Characterization Module container data associated with that profile
number. After notification of the new numbers, the data administrator will enter the
proposed WSPF numbers in the WWIS Administration Reference files, but will leave
the approval date blank (indicating that the WSPF is not yet approved).

No generator/shipper site waste data will be accepted by the WWIS database until the
data administrator has updated the Administrative Reference Tables to include the

WSPF number.

Electronic transfer of characterization data is granted to sites that have an electronic
waste information system. The data from the user system must be formatted to be
consistent with the WWIS data structures as listed in the WWIS User's Manual
(SP-WO-WWIS-002). Before data is transmitted, the user system formatting will be
verified to ensure integrity. The WWIS data administrator will transmit the system
format and assist the user with the setup of the data structure. The WWIS system
performs edit and range checks on the characterization data and identifies all errors by
waste container identification number. After electronic transmittal of characterization
data to the WWIS, the generators/shlppers are only allowed to view their packages
and/or print error reports. After the characterization data has passed all range and edit
checks and has been approved by the Waste Operations data administrator, the

' shupper W||| receive a message to that effect.

Datab se semA rovn the SP

g The rewew and approval of WSPFs are governed by WIPP approved procedures. .
_ After receipt of the WSPF from the generator/shlpper site, Waste Operations routes a
" copy of each WSPF and associated WWIS Characterization Data Summary Reports
from the WWIS to RCRA Permitting and Q&RA. The. Summary Report provides
- reviewers with a listing of waste- container. characterization data associated with the
"'-"'These orgamzatlons rewew the form agamst requnrements of the WIPP Waste

rewewers ‘have completed their revuews a meetmg may be called by Waste
‘deficiencies are noted. ;»Waste Operatlonsfmterfaces wnth the
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generator/shipper to resolve any noted deficiencies. After all WIPP reviewers concur
that the WSPF is acceptable, Waste Operations notifies the generator/shipper of the
WSPF approval. The WIPP data administrator makes an approved date entry into the
WWIS data Reference Tables, causing the program to recognize the approved profile
number. This entry is necessary for the data to be accepted into the WWIS
Certification Module.

When the WSPF is routed for review, it is tracked by a routing slip and is recorded into
a log of the WSPFs received by the WIPP in accordance with WP 05-WA.03.

A critical part of waste stream approval is the WIPP RCRA-Specific Generator Site
Waste Screening and Acceptance Audit Program Plan, (WP 02-PC.01). After the initial
audit and approval, annual audits are performed for sites shipping waste to WIPP.

The data administrator ensures that the waste generator has successfully passed the
scheduled CAQ certification and WIPP RCRA-specific audits and resolved any
significant deficiencies before approving a WSPF from that site.

6.3 Manual Data Entry - Characterization Module

Manual characterization data entry access is granted to generator/shipper sites that
have limited or small quantities of TRU waste, or that do not have an electronic
information system but do have access to the WWIS database capabilities. Manual
data entry allows a generator/shipper site without an electronic waste information
system to enter waste data directly into the various blocks of the characterization data
entry screens. Although the manually entered data process is much slower than that of
electronic data transfer, the entered waste data receives the same edit/limit checks and
reviews as electronic data transfers.

Generators/shlppers must not!fy the WWIS data admmnstrator of new WSPF numbers
prior to inputting Certification Module container data associated with that profile
number. ‘After notification of the new WSPF numbers, the data administrator will
enter the proposed numbers in the WWIS Administration Reference files, but will
leave the approval date biank (indicating that the profile is not yet-approved). .
No generator/shlpper site waste data wnl be accepted by the WWIS database un’::lll the
ata
-~ - admini
- strator
. has .
" updat
LN A e SIS *é;ﬂ;ed the

sty
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6.4 Review and Approval of Characterization Data Entries

The data administrator periodically reviews container Characterization Module data that
have passed the WWIS data/limit checks. The review requirements are at the
discretion of the data administrator but are primarily performed_for consistency with the

Waste Stream Profile Form.

After review of the data, the data administrator will indicate acceptance or rejection of
each container characterization record on the accept/reject screen feature in the

- WWIS. If the record is rejected, the data administrator will input the reason for the
rejection into the WWIS and notify the generator/shipper of the reason for rejection.

6.5 Electronic Data Entry - Certification Module

The electronic transfer of certification data is granted to sites that have electronic waste
information system capabilities. To use the WWIS electronic data option, the data from
the user system must be formatted to be consistent with the WWIS data structures.
Before data are transmitted, the user system formatting will be verified by acceptance
testing of the generator/shipper electronic data system to ensure integrity and
compatibility with the WIPP WWIS server,

The WWIS system performs edit and range checks on the data and identifies errors by
waste container identification number. After electronic transmittal of certification data
to the WWIS, generators/shippers can only view their certifi cation packages and/or
print error reports. After the data have passed all range and edit checks and received
approval from the Waste: Operat;ons data administrator, the generator will receive an
electronlc message to document the approval

N 66 Manual Data Entm - Cemf' catlon Module

Manual cerm“ catlon data entry access is granted to generator/shlpper s1tes ‘which have
i I|m|ted or small quant|t|es of. TRU waste or which do not have an electronic information
system but do have WWIS database capab|||t|es Manual data entry aIIows a
: generatorlsh|pper site without access to an electronic waste information system to
_enter waste _data dlrectly |nto the vanous blocks of the WWlS Cemt” catlon Module data
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by the database.

6.7 Review and Approval of Certification Data Entries

The data administrator will periodically review container Certification Module data that
have passed the WWIS data/limit checks. The reviews are at the discretion of the data

administrator but are primarily performed _for cons;gtencx with the Waste §tgeam Profile
Form.

After review of the data, the data admn‘instrator will indicate acceptance or rejection of
each container characterlzatlon record og-the accept/reject screen feature in the
WWIS. If the record is rejected, the data administrator will input the reason of the
rejection into the WWIS. The WWIS automatically notifies the generator/shipper site of
the rejection.

6.8 Electronic Data Entry - Shipping Modu!e

The electronic transfer of shipping data will be granted to sites that have an electronic
waste information system. The data from the user system must be formatted to be
consistent with the WWIS data structures. Before data are transmitted, the user
system formatting will be verified by acceptance testing of the:generator electronic data
system to ensure integrity and compatibility with the WIPP WWIS server. Edit and
range checks are performed by the WWIS. The data entered are descriptors by waste
container or dunnage container and include shlpment packaging, and assembly
mformatlon

6.9 Manual Data Entg - Shlggmg Modul | :

Manual sh|pp|ng data entry access is granted to generatorlshlpper sites Wthh have
limited or small quantities of TRU waste or which do not have access to an electronic

information system but do have WWIS database capabilities.. Manual data entry allows
. agenerator/shipper site W|thout an electromc waste information system to enter waste

_data directly into the fields of the WWIS Shlpplng Module data entry screen. Although

~the manually entered waste data process is much slower than that of electronic data

”transfer th { red waste data recelves the same ednt/hmlt checks and revnews as
transfers o SN : o L
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(CPR),0 that the amount of the material parameters contained in the shipment will not
cause the WIPP repository inventory of cellulose, plastics and rubber to exceed the
limit of 2x10” kgs. After these checks have been completed, the data administrator
approves the generator/shipper site shipping data entries by selecting the "accept” field
on the WWIS "Review/Approve Shipment Information" screen. This approval allows
the generator/shipper site to proceed with preparing the proposed shipment for
transport to WIPP.

6.11 Shipment Receipt Data

Prior to bringing a TRUPACT-I! shipment into the Waste Handling Building, the Waste
Handling engineer will print a Shipment Summary Report for use in preparing for the
shipment unloading. This report is used by the Waste Handling engineer and
Hazardous Waste Operations to provide a summary of parameters important to waste
receipt and planning considerations. '

6.12 Barcode Data Check of Shipment - Received Containers

The following information will normally be gathered using a programmed WWIS
interface for downloading information to the barcode scanner, but the information can
be manually recorded and compared to the information in.the Shipment Summary
Report. Data .input to the WWIS can be accomplished by keyboard input of container
barcode numbers and disposal/storage locations. The WWIS contains screens which
allow manual input of the inventory and locatlon lnformatlon if the barcoding equnpment

is not avauable

The Waste Handling engineer will place the barcode scanner in the connect cradle and
download shlpment mformatlon to the scanner.. -

The Waste Handlmg techmcnan quI scan'a contalner barcode from each assembly after
it is removed from the TRUPACT-II. (The Wwis: program will associate the barcoded
container with the seven- pack assembly number and any-of the remaining drums of the
assembly ) The programmed scanner will-indicate if the 'scanned container is listed in
the approved shipment. information; (After matching the scanned container number
wnth the number in the WWIS shlpment approval may proceed ) - ~

O the scanner 1dent|t” es the contalner number as mcorrect the contalner will be
B _7scanned agaln lf the number is not recognlzed |n the second scannlng, the Waste
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administrator and the generator/shipper.

6.13 Shipment Approval

The Waste Handling englneer will notify Hazardous Waste Operations if the recemed

container(s) agree with the WWIS Shipment Summary and obtain their

recommendation for approval or disapproval of shipment, based on agreement wsth
“manifest rnformatlon :

o

tm;

Atfter verifying agreement between the WWIS Shipment Summary and the Hazardous
Waste Manifest-from Hazardous Waste Operations, the Waste Handling engineer will
indicate acceptance of.the shipment by selecting the shipment "accept” screen feature
of the WWIS. If the WWIS Shipment Summary and the Hazardous Waste Manifest are
not in agreement, the Waste Handling engineer will notify the Waste Operations
manager before making a shlpment rejection entry into the WWIS (this is expected to
be a rare event).

by

6.14 Recording Overpack Information

If Waste Handling Operations f|nds it necessary to @erpack waste containers (i.e.,
loading corroded, damaged, or contaminated containers into a larger container), the o
Waste Handling engineer will access the WWIS Overpacked Container input screen
and record the overpacked container (i.e., drum or Standard Waste Box'[SWB])
confi guration information‘

Dlsposal location mformatlon will be recorded, using the same procedures used for
non-overpacked contauners

 storage locations (reom and panel)
'_“?'Mo_'du le of thef WWIS ‘prior to

The Waste 'Hana'nhg'ehgme"e‘reéh establish va
by updating the pull-down screen |n the lnvent b
: dlsposalf'}.‘; : Ee e -

f':':jWaste contamers may not be taken underground for d|sposal until the Waste Handiing
';engrneer has accepted the sh|pment as |nd|cated by the Shrpment Approval in the
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After disposal locations for assemblies of the shipment are recorded in the barcode .
scanner, the Waste Handling engineer will upload the location information from the
barcode scanner to the WWIS. Data errors in the module are listed in the "Bad
Location" screen of the WWIS.

After uploading the location information, the Waste Handling engineer will review the
bad location screen of the WWIS, if necessary, and correct any locations that were
found to be incorrect.

The data administrator will print a Waste Container Emplacement Report weekly to
document updated emplacements performed during the reporting period. This report is
added by the data administrator to the WWIS Operational Log and retained at WIPP

. for the operational life of the facility.

7.0 SETTING UP OTHER SITES TO USE THE WWIS

The Waste Operations data administrator provides the generator/shipper sites with
several levels of assistance in setting up generator/shipper sites with the WWIS
database. Services provided to the generator/shipper sites include:

. Providing users' computers with the necessary WWIS client files

. Making appropriate entries in the WIPP WWIS to establish identifications for the
designated sites and users

. Prowdmg data structure tables for sites to populate with site waste data (for

electronic data entry)

« " Providing WWIS database user tralnlng (on-the-job tralnlng) for generator/shipper
- site data entry personnel : oo

5 Prov:dlng the generator/shlpper 5|tes wuth a user s manual

. Provndlng s1te support V|s|ts by the data adm|n|strator and programming support
: personnel .

- ;_Prov.ldlng teIephone support each workday durlng work hours

. ?:'-l Prowdlng the S|te wrth an acceptance test to quallfy the site system in the
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Requests for exceptions (variances) to the WIPP operations and safety requirements

- must be formally submitted to the CAO for approval. The CAO cannot approve
exceptions (variances) to requirements that are controlled by others, such as the NRC
for transportation, or the EPA and the NMED for the RCRA component of TRU-mixed
waste, without first obtaining changes to the controlling permits. An exception may be
allowable since the stated limit is an average based on the average concentration in a
room divided by the number of containers emplaced in the room. The typical drum
Volatile Organic Compound (VOC) concentration will be well below the established
maximum average concentration. An evaluation can be performed at the time of the
generator's request for the exception to ensure that the addition of a drum with a VOC
concentration greater than the maximum average will not cause the concentration in
the room to exceed the maximum average limit.

Unreviewed Safety Question Determinations are performed by WID per

WP 12-AR1001. Unreviewed Safety Question Determinations are conducted to
determine the impact of proposed waste data that is outside the current limits of the
WAC and compares the impact to the margin of safety in the WIPP Safety Analysis
Report.

The data administrator, upon written notification of a CAO-approved Exception Request
and receipt of an acceptance of the proposed change by Environment, Safety, and
Health, will update the WWIS WAC Exception Table with the WAC exception number,
package identification, and the new limits for the field allowed in the exception.

9.0 DATA CHANGE CONTROL

The data administrator is respons'lble for WWIS data management and change control.
The WWIS has several methods of |dent|fy|ng, documenting, and controlling the
changing of generator/shlpper site waste data These methods include:

. Rejecting contalner data not. accepted by WWIS in the Characterization Module
or Certification Module (a: Bad Data Report will be created explamlng the reason
for reJectlon) ' o ,

. Resubm|tt|ng rejected data WI|| reqwre correctlon and resubmittal to the WIPP
B prlor to further consnderatron : ;o :

e Changlng the approval status after completlon of each review and approval stage
e ',defnnmg WhICh module can be used to galn access to the data : .

p ':.:.Delet 9 ar cord |f a record change is f equtr ed by the generatorlshlpp o after ihe
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. Recording (automatically) any changes made to WWIS data records and
providing a Change Log Report to identify changes that have been made (Change
Log records will be maintained by the database and archived when the database

archive copies are made) -

10.0 WWIS PROGRAM REPORTS

The WWIS is designed to produce standardized reports for various uses. The WWIS
reports are listed in WP 05-WA.01. These reports will satisfy routine needs, but
specialized reports may occasionally be required of the WWIS data. Provisions are
available for performing queries to provide information for nonstandard data requests.
These requests will be processed by the data administrator on the basis of the nature
of the request, the availability of resources to perform the request, and the approval of
Waste Operations management.

10.1 Erinting' Standardized Reports

Access to WWIS database standardized reports is controlled by the access
authorizations assigned to users. The WWIS data administrator will print and provide .

- copies of reports for WIPP personnel who do not have access authorization to the

WWIS information.

The WWIS data administrator will print and issue reports to organizations outside of
WIPP. only with the express written direction of the CAO or the reports may be sent to
the CAO representative for distribution. Such written requests for distribution will be
filed by the data admmrstrator for future reference.

10.2 Shlgment Summam Regort 7 )
The Sh|pment Summary Report will be generated at the request of the Waste Handling

-engineer after all of the shipment information has been received by the WWIS and will

include the information necessary for acceptance at the WIPP. This information will

. include’ shipment number, TRUPACT-II number, assembly number, inner containment
.- vessel closure date, shlpment certification date, shipment date, weight, surface dose
- rate, identific Catton numbers of each container in the shipment, total activity level,
- nuclrdes (by TRUPACT-H) and the Hazardous Waste Mamfest Number (if assrgned) to.

'_the Shrpments ,
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10.3 Nuclide Report

The Nuclide Report lists the radionuclides contained in the waste disposed at WIPP at
the time that the report is generated and includes the total activity of individual
radionuclides as well as the total repository activity. The report is organized by waste
type (contact-handled/remote-handled), using selection criteria established by the user,
such as nuclides by generator during a specified period, or all actinides. This report
can be used to aid in EPA reporting and assist WIPP personnel in organizing data
requests for input to the Decay Module. This report is to be generated by WIPP

~ personnel as required.

10.4 Waste Emplacement Report

The Waste Emplacement Report is generated on an emplacement period basis when
containers have been emplaced or otherwise dispositioned and the data has been input
to the WWIS from the barcode reader interface. The data is to be collected by
container (for SWBs or Ten-Drum Overpacks) or assembly number (for seven-packs).
This report will be generated weekly and will be added to the Operational Log and
retained at. WIPP for the operational life of the facility.

10.5 Headspace Gas Concentration Report

The Headspace Gas Concentration Report contains the average concentration of all
headspace analytes in a particular storage room. The selection criteria is for all
containers in a room as defined by actual emplacement mformatlon This reportis
generated on demand.

10.6 Regulatog Regortmg Brenmal Regomng lngut Regort

The Brennrat Reportrng Input Report WI|| be generated annually and is arranged by
waste type for each generator contributing waste to WIPP-in the previous year. This
report summarizes the amount (weightand vqume) of the waste received from each
_generator and collects all of the EPA hazardous codes to provide cross-correlationin -
the various reporting ‘schemes. The EPA identification of each waste generator is
~ included along with the ltem. Descnptron Code (or other local code), the waste matrix
~code, TRUPACT Il Content Code, and the WIPP waste stream identification. This
“report is mtended to provrde |nput to WID personnel responsuble for: generatlng the
Brenmal Report : ~ : e NE ;

et o“wwrs"' ROGRAM""" CORDS

o ".',:.;PrOJeCt Re _ord Se ices}rs\responsrble for.the retermon of records generated by the‘
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- 13.0 TRAINING FOR THE WWIS PROGRAM

f‘f‘:'The basis of th |
G Operatlons on-the-Job WWIS tralnlng will include for the Waste Handling technicians’
~ and Waste Handling nglneers hands-en use of the system} to galn the practlcal

Other records will be sent to records storage. Criteria to define record retention times
are listed in the approved Records Inventory and Disposition Schedule and the
implementing procedures for each document.

11.1 Backup and Archiving Requirements

The WWIS data administrator will ensure that required nightly backups of system
information are performed. The WWIS data administrator will use this backup
information to reconfigure the system in the abnormal event of a system failure and loss
of system data. Nightly backups will be sent out of the building to a backup server to
provide for the event of catastrophic hardware failure.

In the event of a system failure, the WWIS data administrator is responsible for
evaluating the failure event and determining the write-access users that should be
notified of the failure since data entered on the day of the failure may have been lost.

The WWIS data administrator will create quarterly and annual archive copies of the
database information and will provide the archive copies of the WWIS database to
Waste Operations for inclusion in the operating record, which will be retained for the

life of the facility.
12.0 SITE-DERIVED WASTE

Waste data for site-derived waste will be input into the WWIS by the Waste Handling
engineer. This activity will be performed per the requirements of the procedure entitled
Site-Derived Mixed Waste Handling, WP 05-WH1036.

—

This section outlines the type of training that each type of WWIS user must have,

including a qualification card for the data administrator(s). The WWIS data
._admlnlstrator qualmcatlon card specifies the required reading, prerequisite training,
~ knowledge requirements, and practical apphcatron requirements needed to ensure
proper use of the WWIS by the data administrator. The WIPP Technical Training
~Section admlnlsters the quallrcatlon card program and controls the WWIS Qualrr cation

' Cards

remamlng WWlS tramlng wnll be on-the-Job tralrnng Waste

‘.phcatlon knowle
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The Configuration Manager will receive instruction on the proper use of the WWIS from
the data administrator (the Subject Matter Expert). Software configuration management
training required for the Configuration Manager is described in the WIPP Training
Program (WP 14-TR.01) and Engineering procedures.

The data administrator will be qualified per the criteria listed in WIPP RCRA Part B
Permit Application, DOE/WIPP 91-005, Revision 6, Appendix H-2; and training will be
documented on a WWIS Operator Qualification Card. Waste Handling personnel will
be required by their training program to be qualified to operate the WWIS. This
“training will be documented on the Waste Handling Qualification Cards. Other
personnel will be instructed through on-the-job training in the use of the WWIS by the
data administrator prior to granting of an access code to the WWIS database.

' 14.0 REFERENCES
CAQ-94-1010, Transuranic Waste Characterization Quality Assurance Program Plan
CAQ-95-1108, WIPP Waste Information System Software Quality Assurance Plan

DOE/CAO 1996-2184, 40 CFR 191, Compliance Certification Application for the Waste
Isolation Pilot Plant

DOE/WIPP-069, Waste Acceptance Criteria for the Waste Isolation Pilot Plant

DOE/WIPP 91-005, WIPP RCRA Part B Permit Application, Chapter C, Waste Analysis
Plan

SP-WO-WWIS-002, WWIS User's Manual
WP 05-WA 01, WIPP TRU Waste Data Management Plan

WP 05-WA. 03 Waste Stream Profile Form Review and Approval Program
Attachment 1- WWIS Access Request Form

Date: a LA ’ Requestor - Phone: _

~Company: A ’ © . E-Mail Address: . Fax

Address: o o - CitylState: _ s Zp: .

Period of Access A‘Gtttcrizatibn Requested: ‘End Date: __- : o oer v indefinke

TYPE OF USER:

S e
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Characterization Data Official
Certification Official

Shipping Official

Regutatory Compliance Official

WIPP Operations

Remote Site Query Only (your site data only)
WIPP Query Only

RCRA Permitting Section Staff

Quality Engineers

Data Administrator

. Database Administrator

_ Computer Protection Program Manager
System Administrator

REASON FOR ACCESS:

_ Generator/shipper data input for review and approval
WIPP employee - assigned WIPP duties

_ Regulatory Compliance oversight

_ Quality Assurance oversight

_ BExternal analysis

_ Other:

Signature of Requestor:

Site TRU Steering Committee: Member:

FOR WIPP APPROVAL USE ONLY

Data Administrator - R ' ; Date

Waste Operations Manager ’ ... Date

Assigned User‘I:D';' - As&gnedPassword ID:

Assigned Site ID:. _ ’A:s'sig/ped Database ID:
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Admin-
istration

Generator/Shipper
Characterization Approver
Centification Approver

Shipping Approver

Regulatory Compliance Officials
WIPP Operations

Remote Site Query Only
(their specific site only)

WIPP Query Only -
Quality Engineers
External Analyst

Data Administrator
Database Administrator

Computer Protection Program
Manager

System Administrator

Function/Access

Charact- Certifi- Shipping Decay Change
erization cation Analysis - Log

R/W R/W R/W
R/VV*

R/wW*

e same ‘a'p‘p':rover (i.e., data administrator)

23

Inventory

Regula-tory
Reporting

Page 1 of 1
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Attachment 3 - WWIS Access Notification Form

Date:

Requestor:; ‘ Phone: Site:

Requestor Organization:

Address;

WWIS ACCESS: ~ Approved Rejected

WIPPANID'Waéte Operations Data Admini:stratorf’

Date:

Signature

. Pagefoft
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Attachment 4 - Shipping Review of Cellulose, Plastics and Rubber

Shipment Number Shipment total WIPP total CPR Data Administrator(s
CPR (kgs.) - (Limit 2x10" kgs.) Initials/Date




Selection Criteria

Container Number
Site Id

Waste Stream
Data Status Code

57023
%
%
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Waste Container Data Report

WIPP Waste
Information System Waste Isolation Pilot Plant Page 2of 5
Waste Container Information
Cntr Num: 57023
Siteid: LA -LOS ALAMOS NATIONAL LABORATORY
Data Status Code:  Shipment Data Approved by WIPP
Waste Stream Profile:  LA-TA-55-43.01
Type Code: 2-SWB
WACEx. #: Handling Code: CH
WACRev#: 5§ . Waste Type Code: TRU
Cert Date: 03/08/1999 WstStrmBirld: T-004
CertSite: LA-LOS ALAMOS NATIONAL LA Wst Strm Mwirld:  0.00
Generator Site : LA -LOS ALAMOS NATIONA Tru Alpha Act (CI-) . 6.160E+00
IDC Code : Tru Alpha Act Uncert (Ci) :  2.010E+00
Matrix Code:  $5400 Tru Alpha Act Conc (Ci/lg):  4.468E-05
Trucon Code:  LA123A Tru Alpha Act Conc Uncert (Ci/lg) :  1.458E-08
Shipping Category : - lIL.1C1 Pu239 Eq Act (PECi):  5.61
Pcb Conc(Ppm): O Pu239 Fiss Gm Eq (Fge) : A1
Decay Heat (Watts) : .206 Pu239 Fiss Gm Eq Uncert (Fge) : - 04
Decay Heat Uncert (Watts): .0336 Layers Of Packaging: 1
Closure Date:  05/27/1998 Fill Factor (%): 44
VentDate :  02/24/1994 Liner Type :
Filter Install Date :  05/27/1998 Liner Punctured :
Filter Model Number :  NF013 Gross Weight (Kg):  424.9
Aspirationid: 3 Gross Weight Uncert (Kg): 14
Gas Gen Rate : Alpha Surf Cont (dpm/100cm2) :
Gas Hyd Meth Gen Rate : . BC)‘ Surf Cont: {1pml100cmz)-
Gas Gen Comp Date : : T 8g Di:se Rate (mrem/hr) =
~ ShipmentNum:  LA00001 “Neut Dose Rate (mrem/hr) : 0
Packaging Num: 128 " Total Dose Rate (mremvhr): = O
Assemblyid: - 128B Cntr Disposal Date :
B Cnir StatusCode: PRE
Overpack Cntr Num :
Overpack Cntr Type: ’ o
ERR Nuclide Information
.. Radionuciide Descﬁpﬁm, Activity(Ci) Activity Uncert(Ci) = Mass(G) = Uncert(G) -

*CPLUTONIUM 238
'PLUTONIUM 240

 PU238
L PU-240.
PU-241
e

615 . ro0s el

000003 .

700183 0076 A
~..000001 -




Waste Container Data Report

WIPP Waste
Information System Waste Isolation Pilot Plant Page3 of 5

Waste Container Information

Cntr Num : 57023
Siteld: LA-LOS ALAMOS NATIONAL LABORATORY

Data Status Code:  Shipment Data Approved by WIPP
Waste Stream Profile : LA-TA-55-43.01
Type Code: 2-SWB

Nuclide Information

Mass
Radionuclide Description Activity(Ci) Activity Uncert(Ci) Mass(G) Uncert(G)
U-234 URANIUM 234 .00047 .000133 .0744 .02095
Material Parameters Information
Waste Matl Parm  Description Weight(Kg)
7 RUBBER ’ ' 4.39
1 IRON BASE METAL ALLOYS 114.15
3 OTHER METAL/ALLOYS .06
6 CELLULOSICS 1.55
8 PLASTICS , 18.1
: Assay Methods Information
Radio Assay Method  Description Assay Date
-FRAM . PCIGAMMA ISOTOPIC RATIO SYSTEM 04/30/1998
PAN PASSIVE/ACTIVE NEUTRON COUNTER 04/30/1998
' , Characterization Methods Information
Method Id .~ Description R ‘ _ Charz Method Date
RTRM ~ MOBLERTR@LANL . o 0111311998
VISUAL ‘ VISUAL CHARACTERIZATION METHOD ‘ 03/27/1998
o ' fon Sample Information '
T : Sample Type : - HGHM
Date Sampled:  02/04/1998
‘ Sample Amounts '
~ Method - Concentration  Date Analyzed - Detection Method

02Volume  02/04/1988 U
402 Volum 08

;’52’0;1 ‘
02Volume

02/04/1998

© 5204



Waste Container Data Report

WIPP Waste '
Information System : Waste Isolation Pilot Plant Paged of 5
Waste Container Information
Cntr Num: 57023
Siteild: LA -LOS ALAMOS NATIONAL LABORATORY
Data Status Code:  Shipment Data Approved by WIPP
Waste Stream Profile:  LA-TA-55-43.01
Type Code: 2-SWB
Sample Information
Sampleld: V-8FEB0413.D Sample Type: HGVO
Layer No Sampled : 0 Date Sampled : 02/04/1998
Sample Amounts
Analyte ' Method Concentration Date Analyzed Detection Method
100-41-4 - ETHYL BENZENE 430.1 2.43 Ppm 02/04/1998 v
107-06-2 - 1,2-DICHLOROETHANE 430.1 2.42 Ppm 02/04/1998 u
108-10-1 - METHYL ISOBUTYL KETONE 430.1 _ 25.5 Ppm 02/04/1998 u
108-67-8 - 1,3,5-TRIMETHYLBENZENE 430.1 3.71 Ppm 02/04/1998 u
108-88-3 - TOLUENE 430.1 2.07 Ppm 02/04/1998 u
108-90-7 - CHLOROBENZENE 430.1 2.3 Ppm 02/04/1998 u
108383/106423 - M,P-XYLENE 430.1 4.9 Ppm 02/04/1998 u
110-82-7 - CYCLOHEXANE 430.1 2.39 Ppm 02/04/1998 v
127-18-4 - TETRACHLOROETHYLENE 430.1 1.83 Ppm 02/04/1998 u ‘
156-59-2 - CIS-1,2-DICHLOROETHYLENE ~ 430.1 2.31 Ppm 02/04/1998 u |
56-23-5 - CARBON TETRACHLORIDE 430.1 1.88 Ppm 02/04/1998 u |
60-29-7 - ETHYL ETHER 430.1 ~ 2.66 Ppm 02/04/1998 u ;
. 67-56-1 - METHANOL 430.1 15.1Ppm -~ 02/04/1998 v \
67-64-1 - ACETONE 430.1 20.5 Ppm 02/04/1998 u
67-66-3 - CHLOROFORM - 430.1 1.76 Ppm 02/04/1998 u ‘
71-36<3 - BUTANOL ' 430.1 - 21.8Ppm . 02/04/1998 u
71-43-2 - BENZENE ' . 4304 152Ppm  02/04/1998 v ‘
71-55-6 - 1,1,1-TRICHLOROETHANE 4304 2.01Ppm -~ 02/04/1998 U |
75-09-2 - METHYLENE CHLORIDE 4304  171Ppm_  02/04/1998 u |
75-25-2 - BROMOFORM ' 430.1 ©265Ppm - 02/04/1998 U
75-34-3 - 1,1-DICHLOROETHANE .+ 4301 2.23 Ppm 102/04/1998 u
75-35-4-'1,1-DICHLOROETHYLENE .~ 430.1 .92 Ppm 02/04/1998 - R !
76-13-1- 1,1,2-TRICHLORO-1,2,2- 4304 191Ppm  02/04/1998 L
'TRIFLUOROETHANE - SRR SR R | »1
78-93-3 - METHYL ETHYL KETONE 4304 - _._,18 9 Ppm - 02/04/1998 - U
. 79-01-6- TRICHLOROETHYLENE _ 4304 . 1.72Ppm - 02/04/1998 N ¢
i 79-3455-1,1,2,2: TETRACHLOROETHANE 4301 ©249Ppm 0200411998 - .U
. '95-47-6° O-XYLENE - . 4304 ~  254Ppm 02041998 .. . .U
Lo ?95-63-6 12 4-TRIMETHYLBENZENE ' 430.1. " 347 Ppm 0210411998 U

o e Comment Informatlon 3




WIPP Waste
Information System

Waste Container Data Report

Waste Isolation Pilot Plant

Page Sof 5

Cntr Num :

Site Id :

Data Status Code :
Waste Stream Profile :
Type Code :

Comment Type

Waste Container Information

57023

LA - LOS ALAMOS NATIONAL LABORATORY
Shipment Data Approved by WIPP
LA-TA-55-43.01

2-SWB

Comment Information
Comments

WASTE CONTAINER

RADIONUCLIDES

GENERAL
COMMENTS

ASSAY METHODS
CHARZ METHODS

ORIGINAL DRUM REPACKAGED INTO MULTIPLE DRUMS, THEN INDIVIDUAL
DAUGHTER DRUMS REPACKAGED INTO SWB WITH DRUM LID REMOVED & 3
EMPTY DRUMS

49CFR173.433F ISOTOPE LIST FOR SHIPPING PAPERS & LABELING: PU-238

FILTER DATE AND CLOSURE DATE ARE FOR SWB CONTAINER, VENT DATE IS FOR
WASTE VENTING WHICH IS THE DATE ORIGINAL DRUM WAS VENTED, RTRM ON
ORIGINAL DRUM BEFORE REPACKAGING

DAUGHTER DRUM WAS USED FOR RADIOASSAY

ORIGINAL VENTED & FILTERED DRUM WAS REPACKAGED AFTER HGAS




Selection Criteria
Siteid :
Nuclide :
Panel Number:
Room Number:
Handling Code :
. Show Uncertainty :
TRU Nuclides Only :
EPA Tracked Nuclides Only:

NN SN

YES
%

Y




Nuclide Report

WIPP Waste
Information System Waste Isolation Pilot Plant Page 2 of 2
Panel Room
Number: 1 Number :
* Activity Activity Mass
Radionuclide (Ci) Uncert (Ci) Mass(G) Uncert(G)
PU-239 - PLUTONIUM 239 613 63.05 68 63.5
Totals: 613 63.05 68 63.5
Panel Room
Number: 1 Number ;
Activity Activity Mass
Radionuclide (Ci) Uncert (Ci) Mass(G) Uncert(G)
AM-241 - AMERICIUM 241 017937191 7 .0012559 .005171
PU-238 - PLUTONIUM 238 047886207 7 .003351 .002767
PU-239 - PLUTONIUM 239 4.020013791 10 3.07141 19.22
PU-240 - PLUTONIUM 240 .233645937 7 .01636 1.0151
PU-242 - PLUTONIUM 242 .00002954 7 000002068 .007454
Totals: 4.319512666 38 3.092378968 20.250492
Panel Room
Number: 1 Number :
Activity Activity Mass
Radionuclide (Ci) Uncert (Ci) Mass(G) Uncert(G)
PU-239 - PLUTONIUM 239 14 6.1 134 6.1
Totals: 14 6.1 134 6.1
Panel . Room
Number : 1 Number :
| _ ' SR Activity Activity Mass
Radionuclide () Uncert (Ci) Mass(G) Uncert(G)
U-238 -’UR_A_NIUM 238 .00000068 2 0 2
LT Totals: ~~ -00000068 2 0 2
" Panel’ S5 - .Room ' ;
Number:. -1 * - Number :
BN Activity " Activity - Mass
(&) . Uncert (Ci) Mass(G) Uncert(G)
A 487297834 : ;’35.3334’8 .402953 .124164
8 452481581 35.181366 . 46.487302 032572
. 128.099689442 38.7763 180507754  191.121
s 330749634”* 135.86457 153752 11.2917
e 35 000065851 064286713 075494
?‘Totals , fl180' 55781651 1867 40728171 202.64493

'-: Grand Totals :

' 289 305781651 2072.49966068 294 495422



Working Copy

Delaware Basin Drilling Surveillance Plan
WP 02-PC.02, Rev. 0

CCA. 40 CFR Part 191, Compliance Certification Application for the Waste Isolation
Pilot Plant. DOE/CAQ-1996-2184. October 1996, United States Department of
Energy, Waste Isolation Pilot Plant, Carlsbad Area Office, Carlsbad, New Mexico.
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Delaware Basin Drilling Surveillance Plan
WP 02-PC.02, Rev. 0
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NEW MEXICO DRILLED HOLE DATABASE  Wednesday, March 24, 1999

AMERICAN PETROLEUM INSTITUTE NUMBER '30015220860000

LOCATION INFORMATION
TOWNSHIP | B

MAP INFORMATION

- RANGE T " MAPSYMBOL  OG

SECTION
—_— STATE X-PLANE

LOCATION  '1980FS-1980 FW | '==———= REFERENCE ONLY -NO
o === ACTUAL SURVEY MADE.
COUNTY EDDY ; STATE Y-PLANE { 521_571 i

}
NINE TOWNSHIP  [] UNITLOCATION  [K
CURRENT WELL INFORMATION

WELLNAME 'HUNKER COM

1

WELL# i . ‘
j—" : PB DEPTH
OPERATOR :WESTERN OIL ;

PAY ZONE

WELL STATUS EOIL & GAS WELL

9 TWN LEASE i PRODUCING FORMATION

FIELD NAME er CARLSBAD E ' ' ELEVATION

HISTORICAL WELL INFORMATION
DRILLER 1ST CASING STRING

WELLTYPE  6DEVELOPMENT 2ND CASING STRING

] SPUDDATE |~ GamineTT 3RDCASINGSTRING 512 @11895
e e i

COMP-DATE , 06/02/1977| 4TH CASING STRING

PLUGGED DATE

TD FORMATION E359MSSP 5TH CASING STRING

MISCELLANEOUS WELL INFORMATION

INCIDENCE REPORT9TWN [ KNOWNPOTASH [ AIRDRILLED [J] WAS BRINE ENCOUNTERED []
LEASE AREA

"1st WORKOVER

2nd WORKOVER




