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1.0

Executive Summary

The U.S. Environmental Protection Agency (EPA or the Agency) conducted an inspection of
the U.S. Department of Energy’s (DOE) Waste Isolation Pilot Plant (WIPP) near Carlsbad,
New Mexico, from October 24 to 26, 2017, in accordance with 40 CFR 194.21. The WIPP is a
disposal facility for defense-related transuranic (TRU) waste as defined by the WIPP Land
Withdrawal Act. The EPA first certified that the WIPP complies with the Agency’s
radioactive waste disposal regulations (Subparts B and C of 40 CFR 191) on May 18, 1998.
Attachment A includes the inspection plan.
The WIPP restarted waste emplacement in January 2017 after suspending waste operations for
almost 3 years to allow recovery from operational incidents in 2014. During this inspection,
the facility was emplacing waste in Room 5 of Panel 7 using emplacement procedures that
assure worker safety in a contaminated environment. The emplacement inspection documents
the recovery progress and confirms information that DOE has submitted to EPA regarding
recovery and current facility operations. Though the inspection team did not enter the
contamination area in Panel 7, the inspection confirmed information entered into the Waste
Data System (WDS) for waste emplaced while the inspection team was on site.
The EPA concluded that DOE’s emplacement activities are adequate based on interviews with
the contractors and documentation provided by the DOE Carlsbad Field Office (CBFO). The
EPA confirmed that cellulosic, plastic and rubber material (CPR) is appropriately tracked and
recorded, and magnesium oxide (MgO) balances are calculated properly. Because of the
safety training and equipment required to enter the active waste panel, the Agency was unable
to directly observe waste emplacement procedures in the underground, and the site did not
provide photographs of waste emplacement activities. A review of available records provided
evidence that waste emplacement is taking place according to procedure. The EPA did not
identify any findings or concerns regarding waste emplacement during this inspection.
2.0

Inspection Purpose and Scope

The purpose of this annual inspection is to verify that Contact-handled (CH) TRU waste sent
to WIPP since January 2017 has been emplaced in the underground facility in the manner
specified in DOE’s Compliance Certification Application (EPA Air Docket A-93-02, Item IIG-01) and other approvals. The EPA performed this inspection under the authority of 40 CFR
194.21, which authorizes the Agency to inspect WIPP during its operational period to verify
continued compliance with EPA’s WIPP Compliance Criteria and the certification decision of
May 18, 1998. Emplacement of waste and MgO backfill are relevant to compliance because
the emplaced amounts support the chemistry model that DOE uses for the WIPP performance
assessment.
Activities within the scope of this inspection included reviewing the WIPP site’s ability to
receive, process and emplace CH TRU wastes within the repository, emplace MgO backfill to
fulfill certification requirements and other approvals, and maintain relevant waste handling
records, including the electronic WDS. The review and examination of documents and
procedures related to these activities is an important part of the inspection process. The WIPP
site is operated by the Nuclear Waste Partnership (NWP) under contract to DOE, and waste
handling and tracking activities are described by or controlled through NWP procedures.
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3.0

Inspection Team, Observers and Participants

The inspection team consisted of four EPA staff. Andrea Goodbar of the New Mexico
Environment Department WIPP Oversight Bureau also observed the inspection activities. A
partial list of inspection participants is provided in Table 1.
Table 1. Inspection Team
Inspection Team Member

Position

Affiliation

Jonathan Walsh

Inspection Leader

EPA Office of Radiation and Indoor
Air (ORIA)

Nick Stone

Inspector

EPA Region 6

Wagnus Prioleau

Inspector

EPA ORIA

Kishor Fruitwala

Observer

EPA Region 6

Andrea Goodbar

Observer

New Mexico Environment Department

Numerous DOE staff and contractors participated in the inspection; Table 2 includes a partial
list.
Table 2. Inspection Participants
Affiliation

Participant
Larry Madl

Regulatory and Environmental Services (RES), Inspection Coordinator

Russ Patterson

DOE Carlsbad Field Office (CBFO)

Anderson Ward

CBFO

Jacqueline Davis

Nuclear Waste Partnership (NWP)

Chuck Mills

NWP

Jill Farnsworth

NWP

Ed Thomas

NWP

Leonard Davis

NWP

Matt Carnathan

NWP

Ed Picazo

RES

Ashley Urdiquez

RES

Stewart Jones

RES

Rick Salness

RES

Steve Kouba

RES

Mansour Akbarzadeh

WIPP Laboratories
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4.0

Performance of the Inspection

The inspection took place from October 24 to 26, 2017, at DOE’s CBFO and the WIPP
facility, which is located approximately 26 miles southeast of Carlsbad, New Mexico. The
opening meeting with CBFO and NWP personnel was held on the morning of October 24,
2017. Facility staff presented information addressing program status, updates and changes
since the last EPA emplacement inspection, which took place from November 7 to 9, 2016.
The primary focus of the emplacement inspection was to determine the nature and extent of
changes in emplacement activities and documentation since the facility resumed emplacement
in January 2017.
EPA inspectors accompanied CBFO and NWP personnel into the underground repository on
the morning of October 25 (Figure 1). The inspection team viewed the transfer point at the
radiological boundary area between the “clean side” and potentially contaminated side near
Panel 7. A facility pallet is placed directly on the radiological boundary. Following
downloading, waste is transferred to the radiological boundary using an uncontaminated
forklift and placed on the facility pallet. A forklift that remains in the contaminated area is
then used to retrieve that waste and emplace it.
Inspectors reviewed records documenting that waste emplacement and MgO tracking were
conducted in accordance with procedures. Inspectors selected three containers and recorded
their identification numbers (Table 3), and both paper and electronic records for these
containers were examined for complete waste tracking and emplacement information. NWP
personnel answered questions from the inspection team about how waste is handled and
emplaced.
During the afternoon of October 25, EPA inspectors observed operations in the Waste
Handling Building above ground. On October 26, inspectors accessed the WDS and could
generate Container and Canister Data Reports for the CH waste containers observed in the
Waste Handling Building before emplacement. Inspectors discussed record-keeping
procedures with WDS data administrators at the CBFO. The inspection team presented
preliminary observations at a close-out meeting on the afternoon of October 26.
The EPA inspection team did not enter any areas where access is restricted because of either
potential radiological contamination or lack of ground control to prevent rock falls, which
limited the extent of the inspection. Therefore, the team identified three containers in the
Waste Handling Building scheduled for emplacement and followed their associated records to
confirm that procedures were followed.

3

Figure 1. The inspection team in the WIPP underground.
Table 3. Waste Containers Reviewed During Inspection
Container Number
Container Type
CH Waste Containers
BN10627901
Ten-drum overpack (TDOP)
Reviewed During Inspection
BN10620210
TDOP
(Waste Handling Building)
BN10627896
TDOP
5.0

Training and Exercises

The recovery process has required WIPP to re-evaluate standard operating procedures,
document training, and conduct operational exercises to assure compliance with all applicable
requirements for the facility. Training records are kept on site and each position requires
documented compliance with the training requirements applicable for that position. Members
of the inspection team (N. Stone and K. Fruitwala) spent an hour observing the exercise titled
“New Dawn 2017” in the Emergency Operations Center, located in the Skeen-Whitlock
building in Carlsbad. The team also observed the Central Monitoring Room (CMR) at the
WIPP site and interviewed one of the CMR supervisors regarding operations after resumption
of emplacement.

4

6.0

Waste Emplacement/WDS

Wastes received at the repository include CH TRU wastes from Argonne National
Laboratory-East (ANL-E), Bettis Atomic Power Laboratory, GE Vallecitos Nuclear Center,
Lawrence Livermore National Laboratory, Sandia National Laboratory, Los Alamos National
Laboratory, Idaho National Laboratory (INL), the Hanford Site, the Rocky Flats
Environmental Technology Site, the Savannah River Site (SRS), the Nevada National
Security Site (formerly the Nevada Test Site) and Oak Ridge National Laboratory (ORNL).
These wastes are received and emplaced in several configurations: standard waste boxes
(SWBs), 55-gallon drums assembled in groups of seven called a “seven pack,” 100-gallon
drums for super-compacted waste, ten-drum overpacks (TDOPs), standard large boxes
(SLB2s) and shielded containers. Remote-handled (RH) wastes from INL, ORNL, ANL-E
and SRS have been emplaced in the WIPP using the 72-B canister. CH waste containers are
stacked in columns (waste stacks) combining SWBs, drum packs and TDOPs. TDOPs are
always placed on the floor of the room, occupying the bottom and middle position of a waste
column. SWBs and drums may be emplaced in any order, with most wastes emplaced as
received. The waste columns are in a series of staggered rows, with a row consisting of three
columns that span the distance of a disposal room from left to right.
The repository is subdivided into panels, each panel consisting of seven rooms. CH waste
emplacement had begun in Room 7 of Panel 7 prior to the fire on February 5, 2014. The
radiation release of February 14, 2014, contaminated Panel 7. As of the 2017 inspection,
Rooms 7, 6 and 4 of Panel 7 remain isolated because of either contamination or unstable roof
integrity. Cross-hatched areas in Figure 2 indicate the drifts and rooms to which access is
restricted due to a lack of roof beam maintenance. Current emplacement activity takes place in
the intake drift near Room 6 and will continue to fill Room 5. Areas of waste emplacement
are shown in black, including the locations in Panel 7 where CH emplacement was
discontinued and resumed. Figure 3 shows the waste transfer point near Panel 7, used to
transfer waste from fully decontaminated areas in to potentially contaminated areas for
emplacement.
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Figure 2. Underground map showing emplaced waste in black.

Figure 3. The waste transfer point near Panel 7.
6

The EPA team inspected the Waste Handling Building on the afternoon of October 25 and
observed waste that was being processed for downloading an emplacement, including a
limited amount of waste still being stored since the 2014 incidents and awaiting final
recharacterization. As part of the emplacement inspection, the EPA team typically identifies
containers that have been emplaced in the underground and verifies that those containers have
been correctly tracked and recorded using the WDS. Because the waste face in Panel 7
remains inaccessible without specialized training and protective equipment, the inspectors
identified three containers that were stored in the Waste Handling Building (see Table 3
above). The containers were emplaced while the inspectors were on site, and the inspection
team collected and examined the records created during emplacement (Figure 4). Figure 5
shows the Waste Handling Building, with containers awaiting emplacement.

Figure 4. The waste emplacement map serves as a physical backup for the WDS bar
code reader.
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Figure 5. The interior of the Waste Handling Building, with stored containers awaiting
emplacement.
On the afternoon of October 26 at CBFO, inspectors met with Chris Luoma, an administrator
of the WDS. Container reports were produced for all three containers. All electronic records
were found to contain the required information including waste stream, container contents and
status.
7.0

Magnesium Oxide Backfill

MgO is the engineered barrier used in the repository as backfill, specified in DOE’s
Compliance Certification Application (CCA). The EPA requires the DOE to maintain an MgO
excess factor (safety factor) to ensure that adequate MgO is chemically available to control the
chemistry of each room after closure. The Agency approved lowering the required excess
factor to 1.2 (that is, emplacement of sufficient MgO to react with 1.2 times the amount of
carbon present in the repository) in February 2008. Conditions of EPA’s agreement stipulate
that DOE must ensure a minimum reactivity of 96 percent for the MgO emplaced and
maintain the excess factor on a room-by-room basis. The DOE maintains an excess factor of
1.2 on a room-by-room basis. Table 4 shows the MgO Excess factor for Panel 7 as shown in
the Summary of Waste Emplacement Report dated October 27, 2017.
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Panel
7

Room
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8.0

Table 4. MgO-Related Information
MgO (kg)
Waste (kg)
CPR (kg)
57,692
127,168
15,876
99,320

111,871

Excess Factor
1.76

25,911

1.83

Comparison with Inventory Limits

The EPA establishes limits for certain waste components at WIPP by approving performance
assessment inventory estimates. The minimum limit for ferrous metals is 20 million kilograms
(kg). This limit was reached in 2010. The amount of ferrous metal currently emplaced as of
October 27, 2017, is 27,763,444 kg, which is 139 percent of the minimum. The other
established performance limit is a maximum for cellulosic, plastic, and rubber (CPR)
materials. In the original CCA, DOE calculated 2.2 × 107 kg of CPR, establishing EPA’s
limit. In the subsequent performance assessment baseline calculations, DOE added packaging
materials to the calculations, and now the maximum CPR limit for WIPP is 2.4 × 107 kg
(Table 5). The CPR values are tracked per container, and the total CPR as of October 27, 2017
is 8,948,158 kg or 37.3 percent of the limiting value.
The Summary of Waste Emplacement Inventory Report provided data for emplaced waste,
including total activities of the 10 EPA-tracked radionuclides, total weights of ferrous and
non-ferrous metals, and the CPR/MgO balance by room as of October 27, 2017.
Table 5. Emplaced Materials as of October 27, 2017
Material
Weight
Limiting
2017 2014 2013 2012 2011 2010 2009
Type
(kg)
Value (kg)
CPR
8,948,158 24,000,000 37.3% 37.1% 36.3% 34.3% 32.3% 29.9% 26.3%
(max)
Ferrous
Metal

27,763,444 20,000,000 139%
(min)

NonFerrous
Metal

439,764

138%

132%

N/A

Other
13,526,005 N/A
1
Material
1

Other Material reflects inorganic material and metal alloys.
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123%

113%

101%

87.5%

The WIPP Land Withdrawal Act of 1992 limits the total waste to no more than 176,000 cubic
meters (6.1 million cubic feet) and the total activity of the RH waste to 5.1 million curies. The
emplaced waste as of October 27, 2017, is 91,797 cubic meters or 3,241,352 cubic feet. The
emplaced waste is 52 percent of the maximum allowed. The RH activity is shown in
Attachment B as 24,050 curies, which is 0.47 percent of the maximum RH activity allowed.
9.0

Summary

Using the checklist contained in Attachment C, the inspectors reviewed recovery operations,
NWP procedures, training and exercise records, and records associated with selected stored
containers. The procedures for processing CH waste were reviewed and found to be adequate,
according to specified plans documented in the CCA. The EPA concludes that the DOE
emplacement activities and records are adequate and that CPR and MgO are appropriately
tracked. The Agency identified no findings or concerns with the emplacement portion of the
inspection.
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Attachment A: Emplacement Inspection Plan—2017 Inspection
WIPP FY 2017 Inspection Plan for Emplaced Waste, Specified in DOE’s Compliance
Certification Application and Per 40 CFR 194.2
Purpose: The purpose of this inspection is to verify that waste is emplaced in the Waste
Isolation Pilot Plant (WIPP) underground disposal facility in the manner specified in the U.S.
Department of Energy’s (DOE) Compliance Certification Application (EPA Air Docket A-9302, Item II-G-01) and other approvals.
The U.S. Environmental Protection Agency (EPA or Agency) is performing this inspection under
the authority of 40 CFR 194.21, which authorizes the Agency to inspect the WIPP during its
operational period to verify continued compliance with the EPA’s WIPP Compliance Criteria
and the certification decision of May 18, 1998.
Scope: The scope of this inspection traditionally has included a demonstration of the site’s
ability to receive, process and emplace contact-handled (CH) and remote-handled (RH)
transuranic wastes within the repository; the use of magnesium oxide (MgO) backfill in
appropriate amounts to fulfill DOE commitments and requirements; and maintenance of relevant
waste packaging records, including the electronic WIPP Waste Data System (WDS) and the
verification of appropriately implemented quality assurance practices. Documentation related to
these processes and activities will be a major component of the review.
Focal Areas for This Year’s Inspection: This is the first annual inspection that will be
conducted following the resumption of waste handling operations. The EPA expects DOE to
explain the status of waste emplacement and any changes made to the emplacement process
since its resumption. The EPA will inspect waste that is being stored aboveground in the Waste
Handling Building and review waste tracking in the WDS.
Prior to the 2014 incidents that restricted access to the underground, The EPA practice was to
visually inspect the active waste emplacement face and collect information on recently emplaced
waste containers that could be verified during record reviews. The EPA understands that
physically inspecting the waste face is not practical so long as waste emplacement occurs in
potentially contaminated areas, but the Agency still must collect objective evidence that waste
emplacement is occurring as planned. Recent, time-stamped photographs of emplaced waste with
legible container and shipment numbers would be one way to meet this need during the
inspection.
Location: The inspection will be held at DOE’s WIPP facility located 26 miles southeast of
Carlsbad, New Mexico, and the Carlsbad Field Office in Carlsbad. Inspection activities will
include examination of the waste handling and underground facilities, review of records related
to waste emplacement, and other information requests as needed.
Duration: The EPA expects to complete its inspection in 3 days. Each full day will begin with
an opening meeting at 8:00 a.m. and end no later than 5:00 p.m. with a closeout session.
Expected Dates: October 24–26, 2017.
11

Documents for Review: DOE is requested to electronically provide EPA inspection staff with
the latest version of pertinent documentation in advance of the inspection. This includes
procedures and reports related to CH and RH waste emplacement, MgO handling, management
of the WDS, and recent training or exercises related to waste handling and emplacement. Please
identify any procedures that have changed as a result of facility recovery.

12

Attachment B: Summary Totals Waste Data System Nuclide Report Through
October 26, 2017
Panel: ALL Room: ALL
Radionuclide

AM-241 Americium 241
CS-137 Cesium 137
PU-238 Plutonium 238
PU-239 Plutonium 239
PU-240 Plutonium 240
PU-242 Plutonium 242
SR-90 Strontium 90
U-233 Uranium 233
U-234 Uranium 234
U-238 Uranium 238
Totals:

Repository
Contact-Handled
Activity (Ci)

Repository
Remote-Handled
Activity (Ci)

Total
Repository
Activity (Ci)

2.591E5
1.422E1
4.83E5
3.356E5
8.295E4
2.729E1
1.595E1
6.546E0
8.672E1
1.759E1

6.208E2
1.444E4
7.289E2
3.839E2
2.802E2
3.821E-1
7.599E3
3.848E-1
1.14E0
3.915E-2

2.597E5
1.445E4
4.837E5
3.359E5
8.323E4
2.767E1
7.615E3
6.931E0
8.786E1
1.763E1

1.161E6

2.405E4

1.185E6
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Attachment C: EPA Emplacement Inspection Checklist, October 24–26, 2017

1

Questions: Waste
Emplacement
Is waste being emplaced in the
underground facility in the
manner specified in the U.S
Department of Energy’s (DOE)
Compliance Certification/
Re-Certification or other
relevant documentation?

2

Are contact-handled (CH) waste
containers stacked in columns
appropriately given the type of
container?

3

Are records adequate?

4

Is DOE properly emplacing
backfill material (magnesium
oxide [MgO]) with the waste
packages?

Comments and Objective Evidence

Results

Manner specified in DOE’s Compliance
Satisfactory
Certification Application (EPA Air Docket A93-02, Item II-G-01) and other approvals. EPA
performed this inspection under the authority of
40 CFR 194.21, which authorizes the Agency to
inspect the Waste Isolation Pilot Plant (WIPP)
during its operational period to verify continued
compliance with EPA’s WIPP Compliance
Criteria and the certification decision of
May 18, 1998.
Inspectors were not able to access the waste
face near Room 6 of Panel 7. Paper
emplacement maps and Waste Data System
(WDS) record provided indirect evidence that
waste is being stacked according to procedure.

Satisfactory

Yes. Transuranic (TRU) Waste Receipt WP 08- Satisfactory
NT3020 describes the process. Records
Randomly select three CH waste produced are the Uniform Hazardous Waste
containers to verify records for Manifest, TRU Waste Receipt Checklist,
waste approval, shipment and
Shipment Summary Report and Radiological
receipt.
Survey Report. EPA reviewed the records and
found them to be adequate.
NOTE: Because waste
emplacement requires access to Selected Containers:
a contaminated area, inspectors
selected three containers in the CH Waste (Waste Handling Building)
Waste Handling Building and
- Ten-drum overpack—BN10620210
followed their emplacement
- Ten-drum overpack—BN10627901
electronically.
- Ten-drum overpack—BN10627896
Yes, using 05-WH1025, Rev. 23-FR2, MgO is Satisfactory
emplaced on top of the waste stacks to maintain
a ratio greater than 1.2.

Are super sacks placed on top of
waste stacks according to
procedure?
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5

6

7

Verify documentation for the
Inspectors examined electronic records kept
Satisfactory
containers listed in item 3—
aboveground for the selected containers.
waste generator site transmittal Documentation was determined to be adequate.
of waste to WIPP, WIPP
approval, shipment certification
for transport to WIPP, shipment
initiation documentation,
shipment received at WIPP
records, waste emplaced in the
underground, and placement of
engineered barrier (MgO).
Questions: Remote-Handled Comments and Objective Evidence
Results
(RH) Waste Emplacement
Are RH containers approved for N/A.
N/A
receipt, received, processed and No RH waste emplaced since February 5, 2014.
emplaced properly?
Are RH containers appropriately N/A. No RH waste emplaced since February 5, N/A
tracked?
2014.
Where is the information?
—In the WDS, what report?
—During the receipt/transfer
process where is it recorded?
—In the underground?

8

Content of RH canisters.
No RH in storage; access to
emplaced RH restricted.

9

N/A
N/A.
No RH waste has been emplaced since February
5, 2014.

Volume and mass and/or
Detailed description of nuclide information is
concentration of important waste included in the Waste Emplacement Report.
components and radionuclides
(RH and CH)?
Are they within statutory and
regulatory limits?

Yes.

15

Satisfactory

10 Are RH boreholes closed
properly?

N/A.
N/A
No RH waste emplaced since February 5, 2014.

(Note: also see Item 9 for
tracking of RH waste in the
underground.)
11 Is a photographic record made of N/A.
N/A
the RH canister number during No RH waste emplaced since February 5, 2014.
emplacement and retained in the
permanent record?
Questions: Procedures
12 Do DOE procedures reflect an
MgO safety factor to 1.2?

Comments and Objective Evidence
Results
Yes. WP 05-WH1025, CH Waste Downloading Satisfactory
and Emplacement, Rev. 23-FR2, Section 5.3,
Backfill establishes procedures to maintain a
safety factor of 1.2 or greater per room daily.
Procedures in the WDS User’s Manual, WP 05WH.02, Rev. 3, Sections 6.2.5, 8.3.3, and
Attachment 1 reflect the 1.2 safety factor and
the use of 3,000-pound super sacks as
necessary. Review of the Summary of Waste
Emplacement Inventory Report documents an
MgO Safety Factor more than 1.2 for all rooms
in each panel.

13 Are CPR materials and MgO
calculated and tracked on a
room-by-room basis?

Yes. WP 05-WH1025, CH Waste Downloading Satisfactory
and Emplacement, Rev. 23-FR2, Section 5.3,
Backfill establishes procedures to maintain a
safety factor of 1.2 or greater per room daily.

14 Are sampling and analytical
procedures in place to ascertain
that emplaced MgO maintains a
minimum of 96% reactivity?

Yes. Specification D-0101, Rev. 10,
Satisfactory
Specification for Prepackaged MgO Backfill,
Section 3.3.1 and WP 05-WH1105, Rev. 5,
MgO Sample Records Management set forth
analytical and document management
procedures to verify that each shipment of MgO
maintains a 96 +/- 2% reactivity.

15 Is the acceptance of the MgO
backfill material from the
supplier documented?

Yes. WP 05-WH1105, Rev. 5, MgO Sample
Satisfactory
Records Management, Sec. 1.0 requires each
shipment to be numbered and the MgO supplier
to provide an Analysis of Shipment and a
sample under Chain of Custody for each
shipment.
16

16 For the MgO needed for high
CPR, are there procedures or
documentation to help site
personnel identify when and
where additional MgO is
needed?

Yes. General procedures are found in the WIPP Satisfactory
Waste Handling Operation WDS User’s
Manual, WP 05–WH.02, Rev. 3, Attachment 1,
Special Requirements for Additional MgO.
Section 5.3 of WP 05-WH1025, Rev. 23-FR2
calls for notification of the Waste Handling
Manager if daily reports show the MgO safety
factor of a room to be less than 1.2.

17 Is there documentation that
identifies how MgO should be
placed with high CPR waste?

Yes. WP 05-WH1025, Rev. 23-FR2, CH Waste Satisfactory
Downloading and Emplacement, Attachment 3,
Super Sack/BRT [“big red thing”]
Emplacement Data Sheet and WP 05-WH1058,
Rev. 18, CH Waste Handling Abnormal
Operations, Section 5.4, Emplacement of BRT.

18 Verify documentation of
procedures for abnormal
operating conditions and
documentation of training for
contingencies.

Inspectors observed the Annual Emergency
Satisfactory
Operations Center Exercise, “New Dawn,” on
October 26, 2017. Abnormal operating and
emergency procedures were reviewed,
including, but not limited to, those listed below.
WP 02-EC3506, Rev. 10, Environmental
Incident Reporting is the Management Control
Procedure for reporting releases and includes
statutory requirement charts, Attachment 1, for
notifications and decision flowcharts.
WP 05-WH1058, Rev. 18, CH Waste Handling
Abnormal Operations includes instructions for
recovering from a torn slip sheet, moving
emplaced waste, returning waste to the surface,
and emplacing BRTs. Specifies that “Abnormal
operations of a large scope (e.g., overpack and
retrieval) will have specific plans developed.”
WP 12-9, Rev. 43, WIPP Emergency
Management Plan is the top-level document
outlining emergency response procedures and
responsibilities and includes training
requirements for response roles.
WP 05-WH4401, Rev. 4, Waste Handler
Operator Event Response includes alarm, alert
and exit procedures.
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WP 12-ER3906, Rev. 19, Categorization and
Classification of Operational Emergencies
includes tables of procedures for emergency
notifications and classification of events.
WP 12-HP4000, Rev. 10-FR2, Emergency
Radiological Control Responses provides
guidance for responding to an actual or
suspected breach of a TRU container,
contamination found outside controlled areas,
and/or radiation levels exceeding the limits set
in WP 12-5.
Questions: Records/WDS
19 Does the WDS adequately
record required information?

Comments and Objective Evidence
Reports available through the EPA Dashboard
contain the container number, shipment
number, emplacement data and underground
location. EPA staff queried the WDS to verify
that this information is recorded correctly.

Results
Satisfactory

20 Does the WDS adequately
Yes. The Container Query was generated,
Satisfactory
document waste shipment and which correctly reflected container number and
emplacements information for shipment number.
waste containers selected? (Item
3 above.)
21 Do records verify that CH waste
container surface doses fall
within statutory requirements?
Where are CH surface dose
records maintained?

Yes. CH surface dose measurements are
recorded in the Container Query. Dose limits
for each of the containers examined by EPA
inspectors (listed in Item 3) were below
statutory limits.

Satisfactory

22 Review a Container Query.
Yes. For all containers inspected, inspectors
Does this report adequately
found the information in the Container Query
record the Waste Stream Profile and Certification Data Values.
information?

Satisfactory

23 Review the Container Query.
Yes, under the Transportation Data Report. By Satisfactory
Does the report correctly record querying the shipment number, the Shipment
the containers shipped?
Data Report may be generated. Inspectors
verified that the report reflects the containers
shipped.
24 Review the Waste Emplacement Yes. See Item 21.
Report. Does this report
adequately record the date of
18

Satisfactory

receipt and disposal locations of
containers?
25 Is DOE assuring that the 1.2
Yes. See Items 12–17.
safety factor is being maintained
on a room-by-room basis?
Does the WDS accurately
calculate the excess factor and
recommend the proper amount
of MgO to emplace?

EPA inspectors reviewed ISL Matrix
Requirements WWIS2-REQ-2126 and -2127 to
verify that the WDS software calculates MgO
excess appropriately.
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Satisfactory
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1.0

Executive Summary

The U.S. Environmental Protection Agency (EPA) conducted an inspection of the Department of
Energy’s (DOE) Waste Isolation Pilot Plant (WIPP) from October 24 to 26, 2017, as part of the
EPA’s continuing WIPP oversight program. The purpose of this inspection was to verify that the
DOE continues to adequately monitor 10 parameters listed in the Compliance Certification
Application (CCA), Volume 1, Section 7.0, in particular, Table 7-7. Attachments A and B
contain the inspection plan and the checklist used by the EPA inspectors, and Attachment C lists
documents reviewed by EPA. The monitoring inspection examines the monitoring of
geomechanical, hydrological, waste activity, drilling-related and subsidence parameters.
This was the first annual inspection since the facility resumed limited waste emplacement in
January 2017. In February 2014, two separate incidents— a salt haul truck fire and a radiological
release—occurred, which halted facility operations and continue to restrict access to areas of the
underground. The EPA monitoring inspections in April 2015 (E-Docket EPA-HQ-OAR-20010012-0458) and November 2016 (EPA-HQ-OAR-2001-0012-0469) took place while the facility
was undergoing active recovery and not emplacing waste.
EPA inspectors toured locations where measurements are taken, examined data, and reviewed
documents and procedures directing these monitoring activities. The inspection checklist in
Attachment B provides details of these inspection activities. EPA found that the site has
continued to effectively implement the monitoring programs at the WIPP throughout facility
recovery for all areas reviewed. The inspectors also confirmed that the results of DOE
monitoring programs are included in annual reports. The inspection team did not identify any
findings or concerns.
2.0

Scope

The EPA WIPP Compliance Criteria 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 these analyses were included in the 1996 CCA, confirmed in the most
recent Compliance Recertification Application, and used to develop pre-closure and post-closure
monitoring requirements.
Volume 1, Section 7.0 of the CCA documents DOE’s analysis of monitoring parameters.
Table 7-7 of the CCA lists the ten parameters that DOE determined may affect the disposal
system. These parameters are grouped into major categories and listed in Table 1. EPA accepted
these 10 monitoring parameters in the 1998 Certification Decision and confirmed them in the
2017 Recertification Decision.
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Parameter Category
Geomechanical

Hydrological
Subsidence
Drilling-Related
Waste Activity

Table 1. Monitored Parameters
Parameters
Creep closure
Extent of deformation
Initiation of brittle deformation
Displacement of deformation features
Culebra groundwater composition
Change in Culebra groundwater flow direction
Subsidence measurements
Drilling rate
Probability of encountering a Castile brine reservoir
Waste Activity

This inspection was performed under authority of 40 CFR 194.21, which authorizes EPA to
verify the continued effectiveness of the parameter monitoring program at the WIPP. Inspection
activities included an examination of monitoring and sampling equipment both on and off site
and in the underground. EPA also reviewed sampling procedures and measurement techniques
and verified that monitoring data are collected using defined procedures with quality assurance
oversight (see the document list in Attachment C).
3.0

Inspection Team, Observers and Participants

The inspection team consisted of three EPA staff members and two observers (Table 2).
Numerous DOE staff and contractors participated in the inspection; Table 3 includes a partial
list.
Inspection Team Member

Table 2. Inspection Team
Position and Inspection Focus

Affiliation

Jonathan Walsh

Inspection Leader

EPA Office of Radiation
and Indoor Air (ORIA)

Nick Stone

Inspector

EPA Region 6

Wagnus Prioleau

Inspector

EPA ORIA

Kishor Fruitwala

Observer

EPA Region 6

Andrea Goodbar

Observer

New Mexico Environment
Department

2

Participant
Larry Madl

Table 3. Inspection Participants
Affiliation

Russ Patterson

Regulatory and Environmental Services (RES), Inspection
Coordinator
DOE Carlsbad Field Office (CBFO)

Anderson Ward

CBFO

Jacqueline Davis

Nuclear Waste Partnership (NWP)

Chuck Mills

NWP

Jill Farnsworth

NWP

Ed Thomas

NWP

Leonard Davis

NWP

Matt Carnathan

NWP

Ed Picazo

RES

Ashley Urdiquez

RES

Stewart Jones

RES

Rick Salness

RES

Steve Kouba

RES

Mansour Akbarzadeh

WIPP Laboratories

The inspection began on Tuesday morning, October 24, with an opening meeting at the WIPP
site, in which program managers briefly presented on changes that had taken place to their
programs since the previous annual inspection. That afternoon the inspection team met with
Geotechnical Engineering Program personnel responsible for subsidence surveys of the surface
and monitoring geotechnical parameters in the WIPP underground. On the morning of
October 25, the inspection team went underground to inspect accessible areas of the repository.
On the afternoon of October 25, the inspection team discussed the Groundwater Surveillance and
Environmental Monitoring programs. On the morning of October 26, inspectors discussed
changes in the Delaware Basin Surveillance Program in the Cascades Building in Carlsbad, New
Mexico, and Nick Stone met with the Waste Data System (WDS) administrator to discuss
monitoring of waste parameters at the Skeen-Whitlock Building in Carlsbad. The inspection
closeout meeting was held during the afternoon of October 26 at the Skeen-Whitlock Building.
EPA inspectors reviewed three fundamental areas to verify continued implementation of the
DOE parameter monitoring program during the pre-closure phase: (1) written plans and
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.
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3.1

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. These
parameters are monitored through convergence monitoring, deformation monitoring, fracture
mapping, and stratigraphic and fracture mapping, respectively.
Geomechanical parameter monitoring has been most affected by the 2014 incidents and
subsequent facility recovery. The radiological release interrupted routine manual geotechnical
measurements and roof bolting and other ground control measures. In 2016, DOE reported rock
falls in the access drifts to Panels 3 and 4; reported a large rock fall in Panel 7, Room 4; and
proposed closing the southern end of the repository (Panel 9) to reduce the amount of required
ground control. In 2017, DOE reported to EPA that Room 6 of Panel 7 was exhibiting
measurements similar to those in Room 4 and that a roof failure was expected. Personnel access
to the room was prohibited. Increased convergence rates and a loss of personnel access were
reported during the opening meeting as the most significant changes to the geotechnical
monitoring program.
The inspection team met with Ed Lewis and Rey Carrasco on the afternoon of October 24. The
discussion largely focused on the status of Panel 7, Room 6. A limited amount of remote-handled
waste had been emplaced in the walls of Room 6 before it was contaminated during the 2014
release. Neither decontamination nor further waste emplacement in Room 6 was planned during
or following facility recovery. When it was first mined, an initial, minimal pattern of rock bolts
was installed. More extensive bolting would have taken place after initial rock strains
equilibrated, typically over several months, to maximize bolt effectiveness and longevity. Full
bolting did not take place because of the restricted access following the February 2014 incidents,
and none of the original bolts in Room 6 are observed to be intact any longer. This was also the
case with Panel 7, Room 4.
Under typical conditions, geotechnical measurements of underground convergence are
completed by hand for all accessible areas of the repository every 6 weeks, and automated
extensometer data are reviewed weekly. Because of the rapid increase in displacement rate in
Panel 7, Room 6, manual readings can no longer be taken, and automated convergence data for
the room are reviewed multiple times daily. The room is monitored by a three-wire extensometer
installed at W-1050, S-2350, a “pogo stick”-type extensometer that was installed on the center
line at the north end of the room, and an ultrasonic extensometer that was pushed into the
northeast corner of the room after access was restricted. The inspection team reviewed the
extensometer and convergence point data from Panel 7, Room 6. Similar data were reviewed for
Panel 7, Room 4 during the previous inspection cycle. The rapid increase in displacement and
displacement rate observed in Panel 7, Room 6 is shown in Figures 1-4. These data are reported
weekly in the Geomechanical Mine Stability Surveillance Report.
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Figure 1. Displacement data from Panel 7, Room 6 (Extensometer at W-1050,- S-2350).
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Figure 2. Displacement rate data from Panel 7, Room 6 (Extensometer at W1050-S2350).

Figure 3. Convergence and convergence rate data from Panel 7, Room 6 ultrasonic sensor.

6

Figure 4. Panel 7, Room 6 convergence and convergence rate data from the “pogo stick”
extensometer.
3.2

Monitoring of Hydrological Parameters

DOE committed to measure two hydrological parameters in the CCA: (1) Culebra groundwater
composition and (2) changes in the Culebra groundwater flow direction. Culebra flow direction
is determined by using annual measurements of Culebra fresh water heads as inputs to a
calibrated potentiometric map. Programmatic functions and responsibilities are outlined in the
WIPP Groundwater Monitoring Program Plan, WP 02-1, Revision 13, effective February 23,
2015. Results of this program are published in the WIPP Annual Site Environmental Report
(ASER).
On the afternoon of October 25, Rick Salness met with inspectors on the WIPP groundwater
surveillance program. No major changes to the program had occurred since the fall of 2016.
Funding had been interrupted for updating the Culebra potentiometric monitoring well network,
and no well replacements took place in 2017, but three well replacements are planned in 2018.
Sandia National Laboratory has installed submersible pressure transducers in all Culebra wells.
The water quality sampling program was significantly updated in 2014 to simplify the laboratory
procedures associated with collecting water quality samples. No field activities were observed
during the 2017 inspection; EPA will time a future inspection to observe site personnel
performing the sampling procedures. Based on the discussion and a review of the WIPP ASER
for 2016 (DOE/WIPP-17-3591, September 2017), EPA inspectors did not identify any concerns
or findings related to the monitoring of hydrological parameters.
3.3

Monitoring of Waste Activity Parameters

In the CCA, DOE committed to monitor the total radioactivity of waste emplaced in the WIPP.
Waste activity is collected for each container shipped to the WIPP and stored in the WIPP, a
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database that tracks total radioactivity, as well as other components in waste emplaced in the
WIPP (e.g., ferrous and non-ferrous metals, organic materials and magnesium oxide).
Requirements for the WDS are discussed in the WIPP Waste Data System Program and Data
Management Plan, WP 08-NT.01, Revision 31.
On the afternoon of October 26, inspectors met with WDS staff, who answered questions and
generated reports, including the current total activities of the 10 EPA-tracked radionuclides
emplaced in the repository. Following the meeting inspectors were provided with a Summary of
Waste Emplacement Inventory Report which provided data for emplaced waste materials,
including total activities of the 10 EPA-tracked radionuclides, as of October 27, 2017. The waste
activities are included in Table 4. Only contact-handled waste has been emplaced since February
2014.
The EPA inspectors did not identify any concerns or findings related to the monitoring of waste
activity.
Table 4. Summary Totals WDS Nuclide Report (as of October 27, 2017)
Panel: ALL Room: ALL

Radionuclide

Repository Contact
Handled Activity
(Ci)

Repository
Remote Handled
Activity (Ci)

Total Repository
Activity (Ci)

AM-241 Americium 241

2.591E5

6.208E2

2.597E5

CS-137 Cesium 137

1.422E1

1.444E4

1.445E4

PU-238 Plutonium 238

4.83E5

7.289E2

4.837E5

PU-239 Plutonium 239

3.356E5

3.839E2

3.359E5

PU-240 Plutonium 240

8.295E4

2.802E2

8.323E4

PU-242 Plutonium 242

2.729E1

3.821E-1

2.767E1

SR-90 Strontium 90

1.595E1

7.599E3

7.615E3

U-233 Uranium 233

6.546E0

3.848E-1

6.931E0

U-234 Uranium 234

8.672E1

1.14E0

8.786E1

U-238 Uranium 238

1.759E1

3.915E-2

1.763E1

Totals:

1.161E6

2.405E4

1.185E6
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3.4

Monitoring of Drilling Related Parameters

DOE committed in the CCA to tracking two parameters related to commercial drilling in the
Delaware Basin: the drilling rate and the probability of encountering a Castile brine reservoir.
Data are collected through a program that is described in the Delaware Basin Drilling
Surveillance Plan, WP 02-PC.02 Rev 6 (12/3/14). The results of the surveillance program are
documented quarterly and reported annually. The most recent Delaware Basin Monitoring
Annual Report (DOE/WIPP-16-2308, September 2016) was provided in the inspection
documentation.
On the morning of October 26, inspection staff met with the staff of the Delaware Basin
Surveillance Program at the Cascades Building in Carlsbad. A written summary of changes to
the surveillance program was provided (JPW-2017-12). The calculated deep drilling rate as of
September 1, 2017, is 93.4 boreholes per square kilometer. No additional Castile brine
encounters had been reported since September 2016.
3.5

Monitoring of Subsidence Parameters

In the CCA, DOE committed to measure subsidence of the ground surface at the WIPP site. This
parameter is measured using procedures documented as part of the WIPP Underground and
Surface Surveying Program, WP 09-ES.01, Rev. 7. DOE performs subsidence surveys at the site
annually during preclosure operations. The most recent survey results are provided in the WIPP
Subsidence Monument Leveling Survey 2014, DOE/WIPP 14-3541. The report shows that survey
loop vertical closures and accuracies meet the standards set by the National Geodetic Survey for
Second Order Class II surveys and fulfills the requirement that the subsidence parameter be
measured and reported on a yearly basis.
On the afternoon of October 24, the inspection team met with Ty Zimmerly to discuss the
surface subsidence monitoring program. No major changes have been made since surveying
hardware was updated in 2013 and software in 2017. Ty Zimmerly demonstrated procedure WP
09-ES4001, Rev. 4, downloading and processing data that had been collected the previous day
on Loop 10. Inspectors collected the Digital Leveling Log Sheet (JPW-2017-004) and Level
Summary Report (JPW-2017-005). The reported closure was 0.0005 feet, with a distance balance
of -1.5049 feet.
4.0

Conclusions

Based on program documents, interviews and field demonstrations during the inspection, EPA
concludes that the monitoring program covers the 10 monitoring parameters required by EPA’s
1998 Certification Decision. This inspection determined that monitoring sample collection and
sample/data analysis procedures were complete and appropriate, staff were adequately trained
and implemented the procedures adequately, and appropriate quality assurance measures are
applied. EPA continues to find that DOE has maintained adequate parameter monitoring during
the past year and has the procedures and requirements in place to sustain the program into the
next year.
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Attachment A: Inspection Plan
Monitoring Inspection Plan 40 CFR 194.42 for the Year 2017
Purpose: The purpose of this inspection is to verify that the Waste Isolation Pilot Plant (WIPP)
is collecting monitoring data in accordance with commitments made in the documentation to
support the U.S. Environmental Protection Agency’s (EPA) certification decision, in particular
Compliance Certification Application, Volume 1, Section 7.2, Table 7.7 and Appendix MON.
This inspection is part of EPA’s continued oversight to ensure that the U.S. Department of
Energy (DOE) appropriately and accurately monitors the performance of significant parameters
of the disposal system and is conducted under the authority of 40 CFR 194, Sections 21
(Inspections) and 42 (Monitoring).
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 also will be reviewed.
EPA will meet with staff from the WIPP Geotechnical Engineering Program, WIPP
Groundwater Monitoring Program, WIPP Underground and Surface Surveying Program, and
Delaware Basin Drilling Surveillance Program, as well as with Waste Data System database
administrators. EPA will review procedures used and data and reports produced by each group as
they relate to monitored parameters at WIPP.
Focal Areas of This Year’s Inspection: EPA is interested in any changes made to the
monitoring program in the past year.
Location: This inspection will be held at the WIPP facility location 26 miles southeast of
Carlsbad, New Mexico, and the surrounding vicinity as needed.
Duration: EPA expects to complete its inspection in 3 days. Each day will begin with an
opening meeting at 8:00 a.m. and end before 5:00 p.m. with a closeout session.
Expected Dates: October 24–26, 2017.
Documents for Review: DOE is requested to electronically provide EPA inspection staff with
the latest versions of procedures and reports related to parameter monitoring in advance of the
inspection. Please identify any procedures that have changed as a result of facility recovery.
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Attachment B: 2017 Monitoring Inspection Checklist
Checklist for Geotechnical Monitoring Commitments
Monitoring Commitments
Geotechnical Parameters
#
Question
Comment (Objective Evidence)
Result
1
Does the U.S. Department of Energy
WIPP Geotechnical Engineering
Satisfactory
(DOE) demonstrate that it has
Program Plan, WP 07-01, Rev. 7
implemented plans, programs, and/or
documents plans to measure and
procedures to measure
report, as well as the quality assurance
requirements related to these activities.
(a) Creep Closure,
Section 3.0 of WP 07-01 documents
(b) Extent of Deformation,
the geomechanical monitoring
(c) Initiation of Brittle Deformation,
program and records the activities
and
associated with this program.
(d) Displacement of Deformation
Section 4.0 of WP 07-01 documents
Features
the quality assurance requirements for
these activities.
during the pre-closure phase of
The program has recovered from
operations as specified in the
disruptions resulting from the 2014
Compliance Certification Application
radiological contamination of the
(CCA) part
underground. Geotechnical staff
of the geomechanical monitoring
demonstrated the adequacy of the
system?
(CCA, Volume 1, Table 7-7; Appendix program. Inspectors reviewed their
methods and data and verified that the
MON, Table MON-1) 40 CFR 194.42
geomechanical parameters continued
(c) and (e)
to be appropriately monitored by the
DOE.
Results of this program are
documented annually in the
Geotechnical Analysis Report for each
reporting period (DOE/WIPP-163559).
2

Does the DOE demonstrate that it has
implemented an effective quality
assurance program for item 1 above?
40 CFR 194.22

Yes. Details of the program are found
in the Nuclear Waste Partnership, LLC Satisfactory
Quality Assurance Program
Description, WP 13-1, Rev. 36,
effective December 22, 2015.

11

3

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

WP 07-01, Rev. 7, Section 3.2
requires that analysis be performed
annually and results be published in
the annual geotechnical analysis
report. The report for calendar year
2015 was provided and reviewed by
inspectors (DOE/WIPP-16-3572).

Checklist for Hydrologic Monitoring Commitments
Monitoring Commitments
Hydrological Parameters
#
Question
Comment (Objective Evidence)
1
Does the DOE demonstrate it has
implemented plans, programs, and/or
procedures to measure—

Satisfactory

Result
Satisfactory

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

Yes. See WIPP Groundwater
Monitoring Program Plan, WP 02-1,
Rev. 14, effective March 30, 2016.

(b) Change in Culebra Groundwater
Flow Direction during the pre-closure
phase of operations as specified in the
CCA part of WIPP’s groundwater
monitoring plan? (CCA, Volume 1,
Table 7-7; App MON, Table MON-1)
40 CFR 194.42 (c) and (e)

Yes. See WIPP Groundwater
Monitoring Program Plan, WP 02-1,
Rev. 14, effective March 30, 2016;
Waste Isolation Pilot Plant Annual
Site Environmental Report for 2016,
DOE/WIPP-17-3591; and the Annual
Culebra Groundwater Report.

2

Does the DOE demonstrate that it has
implemented an effective quality
assurance program for Item 1 above?
(CCA, App MON, Page MON-22) 40
CFR 194.22

Yes. See WIPP Groundwater
Monitoring Program Plan, WP 02-1,
Rev. 14, Sections 5 and 9.

Satisfactory

3

Does the DOE demonstrate that the
results of the groundwater monitoring
program are reported annually? (CCA,
App. MON, Page MON-22)

Yes. See Waste Isolation Pilot Plant
Annual Site Environmental Report for
2016, DOE/WIPP-17-3591.

Satisfactory
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Checklist for Waste Activity Monitoring Commitments
Monitoring Commitments
Waste Activity Parameters
#
Question
Comment (Objective Evidence)
1
Does the DOE demonstrate that it has
WIPP Waste Data System Program
implemented plans, programs, and/or
and Data Management Plan, WP 08procedures to measure waste activity?
NT.01, Rev. 31 describes the
programmatic plan used to monitor
(CCA, Volume 1, Table 7-7; App
and store waste activity information.
MON, Table MON-1) 40 CFR 194.42
(c) and (e)

Result
Satisfactory

2

Does the DOE demonstrate it has
program for Item 1? (CCA, App WAP,
page C-30) 40 CFR 194.22

Yes. See Nuclear Waste Partnership,
LLC Quality Assurance Program
Description, WP 13-1, Rev. 36, and
Waste Data System Software Quality
Assurance Plan, WP 08-NT.04, Rev.
23.

Satisfactory

3

Does the DOE demonstrate that the
results of the waste activity parameters
are reported annually? (CCA Volume
1, Section 7.2.4 Reporting)

Results have not changed since the last Satisfactory
inspection. The most recent version of
this is found in the Annual
Transuranic Waste Inventory Report
and Annual Change Report.

Checklist for Drilling Rate Monitoring Commitments
Monitoring Commitments
Drilling Related Parameters
#
Question
Comment (Objective Evidence)
Result
1
Does the DOE demonstrate that it has
The Delaware Basin Drilling
Satisfactory
implemented plans, programs, and/or
Surveillance Plan, WP 02-PC.02,
procedures to measure—
Rev. 6 documents the program to
measure, record and report, as well as
(a) Drilling Rate; and
the quality assurance requirements for
these activities. The Delaware Basin
(b) Probability of Encountering a
Drilling Database Upgrade Process
Castile Brine Reservoir?
WP 02-EC3002, Rev. 8 documents the
process used to update databases with
(CCA, Volume 1, Table 7-7; App
information from various commercial
MON, Table MON-1) 40 CFR 194.42
and state sources.
(c) and (e)
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2

Does the DOE demonstrate that it has
implemented an effective quality
assurance program for Item 1 above?
(CCA, App DMP, page DMP-9) 40
CFR 194.22

Quality assurance requirements are
documented in Section 7.0 of WP 02PC.02, Rev. 6.

Satisfactory

3

Does the DOE demonstrate that the
results of the drilling-related
parameters are reported annually?
(CCA Volume 1, Section 7.2.4
Reporting; App DMP, page DMP-9)

Yes. Parameter updates are reported in
the Delaware Basin Monitoring
Annual Report, DOE/WIPP-16-2308,
September 2016.

Satisfactory

Checklist for Subsidence Monitoring Commitments
Monitoring Commitments
Subsidence Measurements
#
Question
Comment (Objective Evidence)
1
Does the DOE demonstrate that it has
Yes. See WIPP Underground and
implemented plans/programs/
Surface Surveying Program, WP 09procedures to measure subsidence
ES.01, Rev. 7, effective December 17,
measurement?
2014.
(CCA, Volume 1, Table 7-7; App
MON, Table MON-1) 40 CFR 194.42
(c) and (e)

Result
Satisfactory

2

Does the DOE demonstrate that it has
implemented an effective quality
assurance program for Item 1 above?
(CCA, App DMP, page DMP-9) 40
CFR 194.22

Yes. See WIPP Underground and
Surface Surveying Program, WP 09ES.01, Rev. 7, Section 4.

Satisfactory

3

Does the DOE demonstrate that the
results of the subsidence measurements
are reported annually? (CCA Volume
1, Section 7.2.4, Reporting)

The results of this program are
reported annually in the WIPP
Subsidence Monument Leveling
Survey.

Satisfactory
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Attachment C: Documents Reviewed
Monitoring of Geomechanical Parameters
Geotechnical Analysis Report for July 2014–June
2015, Volumes 1–2, October 2016

ID
DOE/WIPP-16-3559

Source
DOE/WIPP

Geomechanical Mine Stability Surveillance Report
for the week ending October 18, 2016

EN:16:00457

DOE/WIPP

UFC:6500.00
Geologic and Fracture Mapping of Facility Horizon
Drifts

WP 07-EU1001, Rev. 6

DOE/WIPP

Rev. 1 Geologic Core Logging

WP 07-EU1002, Rev. 1

DOE/WIPP
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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) from October 24 to October 26, 2017, as part
of the EPA’s continuing oversight program. This inspection was conducted to verify that the
DOE continues to demonstrate compliance with the dose limits for members of the public found
at 40 CFR part 191, Subpart A (hereafter, “Subpart A”) and 40 CFR part 61, Subpart H.
The EPA reviewed the DOE’s ability to monitor radioactive releases from the facility and
inspected radiation sampling locations, equipment, sample processing and analysis. The EPA
also reviewed the computational methods used to estimate dose to the public. The inspection
described in this report was the EPA’s first inspection of the WIPP facility since facility recovery
was completed and waste emplacement resumed in early 2017. During the process of facility
recovery, the WIPP facility has established continuous radiological monitoring of the facility
exhaust at Station B, and at the intake and exhaust drifts of Panel 7, with data and alarms
transmitted to the Central Monitoring Room (CMR). A major focus of this inspection was the
planned addition of the Supplemental Ventilation System (SVS), which adds a clean air circuit to
the underground areas where mining and maintenance take place, and exhausts unfiltered air
from the salt handling shaft.
The EPA inspection team found that the DOE continues to accurately measure radioactive
releases and calculate potential dose to the public, and has adequately documented these
activities at the WIPP site for the past year. The WIPP continues to maintain and improve an
emergency response program that includes dose estimation from an unplanned release
(consequence assessment). The use of continuous air monitors (CAMs) to transmit radiological
data from the active waste panel to the Central Monitoring Room is a prudent safety practice.
The SVS appears to have inherent design features and emergency safeguards to prevent exhaust
from the salt handling shaft from becoming radiologically contaminated. Continuous radiological
air monitoring of the SVS exhaust, though not required by regulation, would add defense in
depth. Reviews of field and laboratory procedures indicate that the DOE is accurately measuring
and reporting radionuclide emissions from the WIPP. Dose modeling and annual reporting show
that the potential dose to the public is appropriately calculated and remains below regulatory
limits.
2.0

Inspection Scope

This inspection was conducted under the authority of 40 CFR part 191 Subpart A, and 40 CFR
part 194.21. The scope of this inspection was to verify that the DOE remains able to effectively
capture, measure and calculate radiation doses to members of the public during both waste
disposal operations and emergency scenarios at the WIPP site. Inspection activities included an
examination of monitoring and sampling equipment, the handling of samples, the generation of
analytical results by WIPP Laboratories and dose assessment modeling.
The EPA’s April 2014 Subpart A inspection was conducted directly in response to the February
2014 unplanned radiological release (Docket No. A-98-49; II-B3-129; September 2014). In April
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2015, the EPA conducted an annual inspection while the facility was undergoing active recovery,
revisiting issues raised during the incident inspection, examining issues specific to facility
recovery, and addressing topics typically covered during a routine annual inspection (see EDocket EPA-HQ-OAR-2001-0012-0458, February 2016). The EPA April 2016 site visit (EDocket EPA-HQ-OAR-2001-0012-0467, June 2016) and November 2016 inspection (E-Docket
EPA-HQ-OAR-2001-0012-0469, January 2017) observed modifications and testing related to the
addition of filtrated exhaust capacity to the mine ventilation system, called the Interim
Ventilation System (IVS). Waste emplacement resumed in early 2017. The current (2017)
Subpart A Inspection viewed facility operations that currently support limited waste
emplacement in Panel 7, and examined the Supplemental Ventilation System, which adds a
separate air circuit with an unfiltered exhaust, to be used to support maintenance and mining.
3.0

Inspection Team, Observers and Participants

The inspection team consisted of three EPA staff as listed in Table 1.
Table 1: Inspection Team
Inspection Team Member

Position

Affiliation

Jonathan Walsh

Inspection Leader

EPA Office of Radiation and
Indoor Air (ORIA)

Wagnus Prioleau

Inspector

EPA ORIA

Nick Stone

Inspector

EPA Region 6

Kishor Fruitwala

Observer

EPA Region 6

Andrea Goodbar

Observer

New Mexico Environmental
Department (NMED)

Numerous DOE staff and contractors participated in the inspection; Table 2 includes a partial
list.
Table 1. Inspection Participants
Participant

Affiliation

Larry Madl

Regulatory and Environmental Services (RES), Inspection Coordinator

Russ Patterson

DOE Carlsbad Field Office (CBFO)

Anderson Ward

CBFO

Jacqueline Davis

Nuclear Waste Partnerships (NWP)

Chuck Mills

NWP

4

4

Jill Farnsworth

NWP

Neil Dickes

NWP

Ed Thomas

NWP

Leonard Davis

NWP

Matt Carnathan

NWP

Ed Picazo

RES

Ashley Urdiquez

RES

Stewart Jones

RES

Rick Salness

RES

Steve Kouba

RES

Mansour

WIPP Laboratories

Performance of the Inspection

The inspection began on Tuesday, October 24, 2017, with an opening meeting at the WIPP site
(JPW-2017-001). Program managers presented briefly on the status of and changes to their
programs. The EPA inspection team spent three days reviewing procedures, interviewing site
staff, and observing activities to verify the effective implementation of procedures relevant to
Subpart A. These activities are described in detail below.
4.1 Air Sampling
Fixed Air Samplers
The EPA team inspected aboveground exhaust sampling Stations A and B on the morning of
October 24. For the first time since the 2014 incidents, the WIPP site operators could resume
exchanges of the probes at Station A. The inspection team observed that the probe and transport
line which had recently been removed from Skid A-3 were bagged and labelled as potentially
radiologically contaminated. The DOE plans quarterly changes for the future. Flow control
equipment at Station A had been calibrated on 10/13/2017. Station A flow control equipment is
calibrated every six months, rather than every year, because of the increased possibility of salt
occlusion when sampling unfiltered air. The inspection team observed the collection of the
sample filters by NWP, NMED and the Carlsbad Environmental Monitoring and Research
Center. The filters used for environmental compliance were collected by Paul Lupyon of NWP
Radiation Control (RadCon) following procedure WP12-HP1305, Rev. 14.
The inspection team observed sample filter collection at Station B at 0905. Flow control
equipment on Skid B-1 had been calibrated on 11/5/16. Engineering staff indicated during the
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opening meeting that an upgrade of flow control equipment is planned for Skid B-1. Skid B-2
had been calibrated 7/21/17. Calibrations are valid for one year. Canberra iCAM 365-CAM-018001 remains installed on one of the sample splits at B-2, providing real-time radiological data to
the Central Monitoring Room (CMR). It was processing 59.1 L/min at the time of the filter
change. The CMR was contacted prior to the filter change at skid B-2, because the disruption of
airflow to the CAM during the filter change results in a CAM alarm that is transmitted to the
CMR. The inspection team observed the CAM alarming and being reset during the filter change
process.
Station C samples the exhaust from the Waste Handling Building, after it passes through banks
of HEPA filters. The rectangular duct is sampled using a five-inlet sampler designed to the ANSI
N13.1-1969 standard. The inspection team observed Station C on the afternoon of October 25.
The flow controller for the sampling apparatus had been calibrated on 12/27/16, and was
sampling approximately 0.516 standard cubic feet per minute (scfm) with a pressure differential
of 0.42 psi across the sample filter. The mass flow meter, used to determine the sampling rate,
had been calibrated on 2/1/2017. Its display was not configured so that the rate of airflow could
be read at the time of the inspection. Both calibrations are valid for one year under site
procedure, and the air sampling equipment appeared to be operating correctly.
The IVS was added to the facility ventilation in 2016, altering the emissions point at Station B.
EPA addressed the qualification of sampling equipment to collect representative samples from
the altered airflow at Station B in the June 2016 report, “Review of Station B Qualification and
Observation of Station B Coefficient of Variation Testing” (Docket # EPA-HQ-OAR-20010012-0467) and the 2016 Subpart A Inspection report (EPA-HQ-OAR-2001-0012-0469). In
2017, DOE continued to make procedural revisions to reflect ongoing changes to the ventilation
system. DOE/WIPP-00-3121, Implementation Plan for 40 CFR part 191, was updated to include
the IVS and changes at Station B and Rev. 5 was issued on April 6, 2017. WP 12-RE3004,
Periodic Confirmatory Analysis, Reporting, and Compliance Activities, Rev. 7 (Effective
08/09/2017), reflects Station B as the point of compliance reporting. DOE/WIPP-97-2238, Rev.
11, Periodic Confirmatory Measurement Protocol for the Waste Isolation Pilot Plant (April 2016)
still needs to be revised to include the addition of the IVS and the qualification of Station B to
the ANSI N13.1-1999 standard.
Continuous Air Monitoring of the Underground
The most significant change to the facility’s ventilation system since the previous inspection is
the addition of the Supplemental Ventilation System, which creates additional air circuits for
maintenance and mining that exhaust to the environment from the salt handling shaft without
filtration or radiological monitoring. At the time of the October 2017 inspection, the DOE was
preparing to perform final operability tests on the SVS. After tests on January 15 and February 8,
2018, the SVS went into regular operation on February 11, 2018.
The SVS was first described to the EPA during an October 2014 presentation made by CBFO
representatives and their subcontractors. The initial design presented to EPA recommended that a
continuous air monitor (CAM) be installed at the base of the salt shaft, where unfiltered non-
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contact air would be exhausted. According to supporting documentation:
“Under normal operations the exhaust point will be uncontaminated air and not
subject to the sampling and monitoring provisions of 40 CFR Part 61 Subpart H.
However, it is recommended that a continuous air monitor (CAM) be operated
near the exhaust point in the underground. This action is intended to provide the
following capabilities:
• Provide notification of potential contamination in the clean air circuit,
• Provide assurance to EPA that underground conditions will be monitored,
• Provide a means of estimating emissions, should an abnormal condition occur.
Although the requirements of ANSI/HPS N13.1-1999 are not required, this action
would meet the criteria for a Potential Impact Category (PIC) 4 source (the least
restrictive category in N13.1). A PIC 4 source is required to use annual
administrative review of facility uses to confirm absence of radioactive materials
in forms and quantities not conforming to prescribed specifications and limits. In
this case the prescribed specifications and limits would be the CAM alarm.”
(From memorandum, “Regulatory Assessments and Presentations for Recovery Driven
Ventilation Changes,” RES:14:180, R. Chavez to G. Basabilvazo, September 8, 2014.)
The contractor’s regulatory assessments concluded that because no waste handling would take
place in the clean air circuit, emissions from the salt handling shaft did not have the potential to
emit radionuclides that could lead to 1% of the Subpart H dose standard (i.e. 0.1 mrem to the
maximally exposed individual, discounting pollution control and assuming normal operations),
which is the regulatory threshold that would require advance notification or approval by EPA.
EPA’s only source of information on the SVS since 2014 has been information collected during
annual inspections. During the 2015 and 2016 annual inspections, engineering staff described a
network of CAMs planned for the underground, but as noted in the 2016 inspection report, the
inspection team did not observe CAMs that it expected to see in the S-1950 drift during the
inspection of the underground. The SVS fan was observed during these inspections, but no
further information on the SVS design was available.
On Tuesday, October 24, following the opening meeting of the 2017 inspection, the inspection
team met with NWP Engineering personnel to discuss the planned operation of the SVS.
Participants included Ed Thomas, Cognizant Systems Engineer for underground ventilation;
Chuck Mills, who was assigned from Radiation Control to work on the SVS design; and Jill
Farnsworth and Leonard Davis of Engineering. The final design was the primary subject of
discussion. The SVS fan is designed to move a nominal 130,000 scfm of air. It is located near the
base of the air intake shaft and exerts a positive pressure on the underground repository, forcing
air into all circuits, and out of the clean air circuits up the salt handling shaft. Fans from the
existing exhaust system continue to exert a negative pressure on the waste handling circuit, and
bulkheads are configured so that all waste handling areas are under negative pressure. The SVS
will operate concurrently with waste handling operations during the two daily 8-hour shifts. The
repository is configured so that all air that could potentially contact waste is exhausted through
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the exhaust shaft. Because the non-contact air circuits are under positive pressure, and the waste
handling circuit is under negative pressure, all air leakage between the circuits will be towards
the exhaust shaft and HEPA filters.

Figure 1: SVS Operation

Because maintaining the differential pressure between the air circuits is necessary to direct any
potential radiological contamination towards the exhaust shaft and HEPA filters, one 860 fan and
two 960 fans must be in operation for the SVS to engage. A typical airflow at Station B is
114,000 scfm with the described fan configuration, and should the flow at Station B drop below
90,000 scfm, the SVS fan will automatically shut off. An additional engineering interlock is
included at Bulkhead 308, nearest the exhaust shaft. If a differential pressure is not maintained,
the SVS fan will not operate. Without the SVS fan in operation, air flow is into, rather than out
of the salt handling shaft. SDD VU00.6, Underground Ventilation System Design Description,
was being updated to include the SVS at the time of the inspection, pending testing of the
bulkhead configuration. The inspection team reviewed a draft version during the site visit. The
DOE issued Revision 26 on May 18, 2018 and transmitted that information to the EPA on May
26, 2018.
Since the 2016 inspection, and prior to the resumption of waste emplacement, CAMs were
installed in the intake and exhaust drifts of Panel 7. CAM readings and alarms are transmitted to
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the Central Monitoring Room. Access to the waste panel areas is restricted due to potential
contamination, but pictures of both CAMs were provided to the inspection team.
The site has elected to use differential pressure monitoring and flow measurements at Station B
as administrative controls for a PIC 4 source, and documents delivered ahead of the 2017
inspection indicated that RadCon made an operational decision to remove fixed CAMs from the
SVS design, and replace them with portable radiation monitoring instruments during manned
shifts. Conversations with engineering staff during the inspection confirmed that this is the case.
According to site staff, decisions by RadCon related to the radiological monitoring of the
underground are made to meet the requirements of the DOE’s occupational radiation protection
requirements, found at 10 CFR Part 835.
Environmental Air Sampling
Confirmatory environmental air sampling is performed by the facility using a network of lowvolume air samplers surrounding the facility. The inspection team addressed the current state of
the environmental monitoring air sampler network in its discussions with Rick Salness on the
afternoon of October 25. The network was the subject of significant scrutiny in the 2014 and
2015 inspections, leading to expansion of the network. No major changes have been made to the
sampling network in the past year. Maintenance is now performed regularly according to WP 02EM.04, Rev. 0, Low-Volume Particulate Sampler Maintenance Guide. The inspection team did
not formally inspect any environmental air samplers or filter collection, focusing instead on the
changes to underground ventilation. While leaving the site, the inspection team did stop at the
Fair Field sampling location northwest of the site. Without environmental monitoring personnel
present to open the locked sampler housing, the inspection team could only observe that the
filters and sample heads appeared to be installed properly, and that both the primary and alternate
samplers at that location were operating. The EPA will focus on the environmental air sampling
network during the 2018 Subpart A inspection.
4.2 Consequence Analysis and Emergency Response
On the afternoon of October 24, the EPA inspection team returned to Carlsbad and met with Neil
Dickes in the Emergency Operations Center located in the Skeen-Whitlock building to discuss
radiological consequence assessment. Significant staff turnover in consequence assessment has
taken place since the previous inspection. At the time of this inspection, five personnel were
qualified to perform consequence assessments, with three additional personnel identified as
trainees. The program has continued to change since its integration into the emergency
management program following the 2014 incident and subsequent redesign of the emergency
response program; future changes to the program include updates to initial training and
continuous training programs with a goal of maintaining proficiency, and the possibility of
delivering WIPP meteorological data to the National Atmospheric Release Advisory Center in
real time.
A major emergency response exercise which included consequence assessment was planned for
the following day, October 25. The inspection team therefore did not request consequence
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assessment staff to perform any drills or example calculations. Members of the inspection team
did observe parts of the exercise, titled New Dawn, while it was being conducted. Consequence
assessment performed during the exercise will be useful for EPA inspectors to review during the
2018 inspection cycle.
4.3 WIPP Laboratories
The EPA inspection team visited WIPP Laboratories on the morning of October 26. WIPP
Laboratories supports both environmental monitoring, and emergency response activities at the
WIPP. EPA performed validation and verification of WIPP Laboratories’ data following the
2014 incident, and in 2015 thoroughly reviewed its analytical and quality assurance procedures.
The EPA team met with Mansour Akbarzadeh, Laboratory Manager, who provided an overview
of WIPP Laboratories activities and procedures. Ginny Jones, WIPP Laboratories’ Quality
Assurance Officer, recently retired after many years of service, and the search for a replacement
is underway. The lab continues to maintain its Department of Energy Laboratory Accreditation
Program accreditation for bioassay, and participates in the DOE’s Mixed Analyte Performance
Evaluation Program (MAPEP), National Institute of Standards and Technology’s
Radiochemistry Intercomparison Program (NRIP), International Atomic Energy Agency sample
analysis certification, and in 2017 participated in a rapid-turnaround power plant response drill
with EPA. The inspection team reviewed the performance results for MAPEP Series 35 and 36
(JPW-2017-16, -13).
4.4 Annual Reporting
Each of the areas reviewed and inspected as part of the Subpart A inspection contribute to the
calculation and reporting of radiation dose to the maximally exposed member of the public.
Throughout the inspection, the inspection team worked with Ed Picazo and Ashley Urdiquez, the
technical staff responsible for calculating potential public dose and preparing the annual
confirmatory report. The inspection team reviewed the process used to convert laboratory results
into the annual source term. Dose estimates are made using Version 4 of the EPA’s CAP88
program, and recorded in the Annual Periodic Confirmatory Measurement Compliance Report.
5.0 Summary of Findings
During the inspection the EPA examined the DOE’s activities over the past year. The inspection
verified that the DOE continues to implement procedures that allow it to monitor and calculate
possible radiation doses to members of the public due to WIPP site operation. The inspection
checklist included as Attachment A specifically documents the DOE’s compliance with each
reporting expectation set forth in the EPA’s WIPP Subpart A Guidance (402-R-97-001).
The EPA is encouraged to see continuous radiological monitoring data from both the facility
exhaust at Station B and the active waste panel transmitted to the Central Monitoring Room. This
is not required at either location, but having this information both helps the site respond to
emergencies and provides an additional level of assurance that contamination control practices
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are working.
The SVS system appears to be well-designed to maintain an uncontaminated air circuit, and the
combination of differential pressure monitoring and engineering interlocks seems to be adequate
to safeguard against contamination entering that circuit in the event of an off-normal event. The
use of a portable CAM at the base of the salt handling shaft during SVS operation is an important
safeguard. The EPA recognizes that there is no regulatory basis to require continuous air
monitoring at the SVS exhaust point (i.e. the base of the salt handling shaft), but notes that
retaining a CAM at that location capable of transmitting data to the Central Monitoring Room
would provide a simple method for the site to increase public confidence that unfiltered air
exhausting from the salt handling shaft is not a radiological source. The EPA further notes that
when modifications to the ventilation system do not require advanced notice or approval,
retrospective documentation is still required. The EPA will review full documentation of the
SVS design and performance of the safety-significant bulkheads in the Annual Periodic
Confirmatory Measurement Compliance Report for calendar year 2017.
Other observations from the inspection are relatively minor. Some internal procedures still must
be updated to include recovery-driven changes to the ventilation system, as noted in Section 4.
As discussed with WIPP Laboratories staff, hiring a replacement Quality Assurance Manager is a
high priority.
Based on the inspection activities documented in this report, the EPA concludes that the DOE
continues to adequately implement a radiological monitoring and sampling program for WIPP
disposal operations, in which it collects representative samples and appropriately performs
calculations to estimate potential releases to the public. The results of this program are
documented in the Annual Periodic Confirmatory Measurement Compliance Report for Calendar
Year 2016. The site reported a calculated annual effective dose equivalent (EDE) value of
4.72x10-6 to the maximally exposed individual. By comparison, the reported value in 2013
resulting from normal operations was 7.39x10-6 millirem, the reported dose for 2014 was
5.9x10-3 millirem, which included the release of radioactivity from the incident, and the reported
dose for 2015 was 8.81x10-6 millirem. The reported annual dose falls far below the 10 millirem
annual dose limit expressed in 40 CFR 191.03(b).
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Attachment A: Inspection Plan
Purpose:
The EPA will verify that the Department of Energy (DOE) accurately monitors and calculates
potential radiation doses to members of the public, due to both normal operations and accidental
releases. This inspection is conducted under the authority of 40 CFR Part 191, Subpart A. This
inspection is part of EPA’s continued oversight to ensure that WIPP can, during the operational
phase of management and storage of radioactive waste, comply with the limits expressed in 40
CFR 191.03.
Scope:
The scope of this inspection includes all activities performed by the DOE at WIPP to measure
and calculate any actual or potential radiation dose to members of the public during management
and storage of radioactive waste, specifically during the past year of site operation. Inspection
activities will include an examination of monitoring procedures and sampling equipment both on
and off site, and in the underground.
The purpose of this inspection is to verify and confirm that the DOE at WIPP has complied with
the “Compliance reporting” expectations of the EPA’s Guidance for the Implementation of
EPA’s Standards for Management and Storage of Transuranic Waste (40 CFR Part 191, Subpart
A) at the Waste Isolation Pilot Plant (402-R-97-001), Section 4.2, Page 15.
Focal Areas for this Year’s Inspection:
The Supplementary Ventilation System (SVS) represents a significant change to the ventilation
system and will be the major focus of the 2017 inspection. Presentations made by the DOE to the
EPA in 2014, the 2014 NWP Regulatory Assessments and Presentations for Recovery-Driven
Ventilation Changes, and the 2015 and 2016 annual inspections all indicated that SVS design
included continuous radiological monitoring. An October 2016 Document Change Notice (DCN
1074) indicates that Continuous Air Monitors have been removed from the SVS design. This
inspection will focus on fully documenting both the reasoning behind the DOE’s conclusion that
the SVS is incapable of emitting radionuclides at a level which would require monitoring (i.e.
10% of the annual dose limit) and the administrative controls that will be used to demonstrate
that the SVS functions as designed.
As in past years, sampling equipment, lab procedures, and consequence assessment will be
reviewed, with the goal of demonstrating that the DOE continues to capture representative
samples of facility effluent.
Location:
This inspection will be held at the WIPP facility located twenty-six miles southeast of Carlsbad,
New Mexico and the surrounding vicinity as needed.
Duration:
The EPA expects to complete its inspection in three days. Each day will begin with an opening
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meeting at 8:00 a.m. and end before 5:00 p.m. with a closeout session.
Expected Dates:
October 24-26, 2017.
Information Requested: The DOE is requested to provide EPA inspection staff with electronic
copies of reports and procedures related to Subpart A compliance activities in advance of the
inspection. Please identify those procedures that have changed as a result of facility recovery,
particularly those related to operation of the SVS system.
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Attachment B
Inspection Checklist

1

2

40 CFR 191.03 Compliance
Standard

EPA Citation

Comment (Objective Evidence)

Does the DOE “...provide
reasonable assurance that the
combined annual dose
equivalent to any member of
the public in the general
environment resulting from
discharges of radioactive
material and direct radiation
from such management and
storage shall not exceed 25
millirems to the whole body
and 75 millirems to any
other critical organ.” 40
CFR 191.03(b)

40 CFR 191.03
Subpart A Environmental
Standards for
Management
and Storage

Scope of activities
considered in determining
compliance

EPA Citation

Comments (Objective Evidence)

Result

Does the DOE demonstrate
that all activities at the WIPP
up until the point of disposal
are considered in
determining compliance?
Activities include those at
“all WIPP facilities, both at
above-ground locations and
in the underground disposal
system” and those related to
“arrival or receipt of waste,
inspections of containers,
unloading, and waste
movement.”

EPA 402-R-97001
Section 2.3,
Page 4

The Annual Site Environmental Report for
2015 (DOE/WIPP-16-3572) Executive
Summary documents DOE’s efforts to
consider all activities that impact compliance.
The Annual Periodic Confirmatory
Measurement Compliance Report for
Calendar Year 2015 (referred to as the annual
NESHAP report) and inspection activities
confirm that all waste handling activities are
considered in determining compliance. DOE
letter, Submittal of the 2016 Annual Periodic
Confirmatory Measurement Compliance
Report (Enclosure 1, Sections 3 and 4), dated
29 June 2017, describes all activities up until
the point of disposal and radionuclide
emission points at the WIPP Facility. The
report identifies two WIPP activity locations:
underground repository and Waste Handling
Building. The report identified two emission
points: Station B for the underground
repository and Station C for the Waste
Handling Building. The inspection team
toured activity locations and emission points

Satisfactory

The WIPP has demonstrated the ability to
capture, measure, and calculate releases to
assure that it meets these limits.

Result
Satisfactory

DOE letter, Submittal of the 2016 Annual
Periodic Confirmatory Measurement
Compliance Report (Enclosure 1, Report
Summary), dated 29 June 2017, reports a
whole body annual dose in 2016 of 1.71x10-4
millirem and a critical organ (bone surface)
annual dose of 2.79x10-3 millirem to a
member of the public in the general
environment (area outside of Exclusive Use
Area – as defined in EPA guidance document,
EPA 402-R-97-001, dated Jan 97).

14

and found no discrepancies as described in the
DOE letter and concludes that all activities are
considered in determining compliance.
3

Does the DOE demonstrate
that radiation doses to the
public due to:
1. actual normal
operation, and
2. any unplanned or
accidental releases
are examined?

EPA 402-R-97001
Section 2.3,
Page 5

Section 3.0 of the Implementation Plan for
Subpart A (DOE/WIPP 00-3121, Rev. 5)
documents how this requirement is met, both
for normal operation and accidental releases.
Same comment as Item 0 of this table.
Additionally, DOE report as referenced in
Item 0, does not identify any unplanned or
accidental releases for calendar year 2016 and
states that the last unplanned or accidental
release occurred in February 2014.

15

Satisfactory

4

Media considered in
determining compliance

EPA Citation

Comments (Objective Evidence)

Result

Does the DOE demonstrate
that the air pathway is the
credible release pathway?

EPA 402-R-97001
Section 2.4,
Page 5

Section 2.1 of the Implementation Plan for
Subpart A describes the process by which the
air pathway was established as the credible
release pathway, and the use of
environmental monitoring of other exposure
pathways to confirm that this remains the
case (DOE/WIPP-00-3121, Rev. 5, p.8).

Satisfactory

DOE document, WIPP Facility Annual Site
Environmental Report for 2016, dated
September 2017 (DOE/WIPP-17-3591),
shows that environmental sampling results of
air, groundwater, surface water, soils,
sediments, vegetation, and game animals,
analyzed for 10 target radionuclides are
either not detectable, below baseline levels
(Statistical Summary of the Radiological
Baseline for the Waste Isolation Pilot Plant
(DOE/WIPP–92–037)), or no significant
variation from CY 2015 levels. The
radionuclides include: natural uranium
(233/234U, 235U, and 238U), potassium (40K),
TRU actinides expected to be present in the
waste (plutonium [238Pu, 239/240Pu], and
americium [241Am]), major fission products
(cesium [137Cs] and strontium [90Sr]), and
reactor structural materials (cobalt [60Co]).
DOE document, DOE/WIPP-17-3591,
demonstrates that the air pathway is the
credible release pathway.

16

6

Is the DOE monitoring the
expected air exhaust
pathway and performing
environmental monitoring of
other release points and
exposure pathways to
confirm air exhaust as the
only release pathway?

EPA 402-R-97001
Section 2.4,
Page 5 and page
6.

Satisfactory
Yes. Section 2.1 of the Implementation Plan
for Subpart A explains the DOE’s plan to
fulfill this requirement (DOE/WIPP-00-3121,
Rev. 4). Annual Site Environmental Report
Chapter 4 demonstrates that DOE
implements groundwater surveillance, biota
sampling and off-site air monitoring
programs (DOE/WIPP-16-3572).
The inspection team observed that DOE is
monitoring the expected air exhaust
pathways (Stations B and C) and observed air
filter replacement by a WIPP Facility
technician at each station.
DOE document, WIPP Facility Annual Site
Environmental Report for 2016, dated
September 2017 (DOE/WIPP-17-3591),
shows environmental monitoring results of
air, groundwater, surface water, soils,
sediments, vegetation, and game animals,
analyzed for 10 target radionuclides are
either not detectable, below baseline levels
(Statistical Summary of the Radiological
Baseline for the Waste Isolation Pilot Plant
(DOE/WIPP–92–037)), or no significant
variation from CY 2015 levels. The
radionuclides include: natural uranium
(233/234U, 235U, and 238U), potassium (40K),
TRU actinides expected to be present in the
waste (plutonium [238Pu, 239/240Pu], and
americium [241Am]), major fission products
(cesium [137Cs] and strontium [90Sr]), and
reactor structural materials (cobalt [60Co]).
DOE document, DOE/WIPP-17-3591,
demonstrates that the air pathway is the
credible release pathway.

17

5

7

Does the DOE consider
other exposure mechanisms
from an air release that could
include inhalation of
contaminated air, immersion
in a plume of radioactive
particles, ingestion of soil on
which contaminated particles
have been deposited,
swimming in ponds in which
radionuclides have been
deposited?

EPA 402-R-97001

Boundary of compliance

EPA Citation

Comments (Objective Evidence)

Result

Does the DOE demonstrate
compliance at the “exclusive
use area” boundary?
If not, does DOE justify
changing this boundary?

EPA 402-R-97001
Section 2.5,
Page 6.
EPA 402-R-97001
Section 2.5,
Page 7

Section 3.1 of DOE/WIPP-00-3121 Rev. 4
states that the “Exclusive Use Area” will be
used as the boundary for 40 CFR 191
Subpart A compliance.

Satisfactory

Location of maximally
exposed individual

EPA Citation

Comments (Objective Evidence)

Section 2.4,
Page 5

Sections 2.1 and 3.5 of the Implementation
Plan for Subpart A documents methods for
measuring these potential exposure pathways
(DOE/WIPP 00-3121, Rev. 4). Section 4.8 of
the ASER documents the consideration of
dose from these pathways (DOE/WIPP-163572). Annual NESHAP report (RES 151485) confirms that these exposure
mechanisms are included in dose
calculations.

Satisfactory

DOE letter, Submittal of the 2016 Annual
Periodic Confirmatory Measurement
Compliance Report (Enclosure 2, Page 21 of
103), dated 29 June 2017, reports a total
annual 2016 committed effective dose
equivalent of 1.71x10-4 millirem from the
following pathways: ingestion, inhalation, air
immersion, ground surface, internal, and
external.

DOE letter, Submittal of the 2016 Annual
Periodic Confirmatory Measurement
Compliance Report (Enclosure 1), dated 29
June 2017, reports a whole body annual 2016
dose of 1.71x10-4 millirem and a critical
organ (bone surface) annual dose of 2.79x103
millirem to a member of the public
Exclusive Use Area boundary. Refer to Item
0 for the compliance criteria.

18

Result

8

Does the DOE examine
radiation doses to individuals
at any offsite point where
there is a residence, school,
business, or office? (Such as
grazing, mining, or oil
drilling in the vicinity.) “The
location of the maximally
exposed individual is the
location where an actual
individual lives or works
who receives the maximum
annual radiation dose from
the source.”

EPA 402-R-97001
Section 2.6.1,
Page 8

The DOE assumes that the member of the
Satisfactory
public resides, “… year-round at the fence
line in the northwest sector” (DOE/WIPP-143532, Section 4.8.4.3). Section 1.3.2 of the
ASER demonstrates that DOE examines the
population surrounding the site. The 2015
NESHAP Report identifies Smith Ranch,
located 5.5 miles west-northwest of the
facility, as the location of the maximally
exposed off-site individual. The nearest
farms, dairies, and beef ranching activities
are also considered. DOE letter, Submittal of
the 2016 Annual Periodic Confirmatory
Measurement Compliance Report (Enclosure
1, Report Summary and Section 6), dated 29
June 2017, describes how DOE examined
radiation doses to individuals at any offsite
point where there is a residence, school,
business, or office.

9

Does the DOE “analyze
potential exposure pathways
and examine demographic
information and conduct
field investigations to
identify the location of
actual individual who could
be exposed via those
pathways?”

EPA 402-R-97001 Section
2.6.1, Page 8

Yes. See checklist Item 8.

19

Satisfactory

10 Does the DOE “conduct
EPA 402-R-97separate analyses of potential 001 Section
dose received from each
2.6.1, Page 8
exposure pathway?” Then
does the DOE “assume that a
member of the public resides
at the single geographic
point on the surface where
the maximum dose would be
received?”
Dose calculation

Yes. See checklist Item 8.
DOE letter, Submittal of the 2016 Annual
Periodic Confirmatory Measurement
Compliance Report (Enclosure 2, Page 74 of
103), dated 29 June 2017, reports a total
annual 2016 committed effective dose
equivalent of 4.72x10-6 millirem from the
following pathways: ingestion, inhalation, air
immersion, ground surface, internal, and
external.

Satisfactory

Comments (Objective Evidence)

Result

EPA Citation

11

Does the DOE assume that
the individual exhibits
personal characteristics of
the “reference man” when
evaluating radiation dose to
the maximally exposed
individual?

EPA 402-R-97001
Section 2.6.2,
Page 8

Section 3.2 of the Implementation Plan for
Subpart A describes the “reference man”
parameters as described in the CAP88-PC
computer code (DOE/WIPP 00-3121, Rev.
4).

Satisfactory

12

Does the DOE provide both
whole body radiation dose
and critical organ radiation
dose for the maximally
exposed individual (or a
hypothetical individual
conservatively located at a
point of higher exposure)?

EPA 402-R-97001
Section 2.7.1,
Page 8

Yes. The effective dose equivalent and table
of organ dose equivalents is included in the
2015 annual NESHAP report Enclosure 2,
CAP88 Synopsis Report.

Satisfactory

13

Does the DOE calculate
radiation doses including all
release points and reflecting
evaluation of all exposure
pathways?

EPA 402-R-97001
Section 2.7.1,
Page 8

Section 2.1 of DOE/WIPP-00-3121, Rev. 4
Satisfactory
states that the air pathway is the most
credible, but that other exposure pathways
are monitored to confirm the air pathway.
Annual NESHAP report demonstrates that all
release points are evaluated.

14

Does the DOE use computer
modeling to calculate
radiation doses for
compliance with the Subpart
A standard?

EPA 402-R-97001
Section 2.7.2,
Page 9

Section 3.2 of DOE/WIPP-00-3121, Rev. 4
states that computer models will be used to
calculate radiation doses during both routine
operation and accidental releases.

Satisfactory

15

Does the DOE use CAP88PC to perform dose
calculations?

EPA 402-R-97001
Section 2.7.2,
Page 9

CAP88-PC is used for dose calculations for
routine operations (DOE/WIPP-00-3121 Rev
4, Section 3.2).

Satisfactory

20

16

Does the DOE use an
alternate model for
calculating radiation doses?
If so, does DOE justify such
usage?

EPA 402-R-97001
Section 2.7.2,
Page 10

DOE uses atmospheric dispersion codes
(HOTSPOT or NARAC) to estimate
potential radiation due to accidental releases
(DOE/WIPP-00-3121 Rev 4, Section 3.2).

Satisfactory

17

Does the DOE adequately
support exposure parameters
used in dose calculations?

EPA 402-R-97001
Section 2.7.3,
Page 10

Annual NESHAP report (RES 15-1485)
includes CAP-88 output file, demonstrating
that DOE is using appropriate parameters in
dose calculations. Also see checklist items
7-10.

Satisfactory

18

Does DOE document that
“conservative simplifying
assumptions” are used in the
radiation dose calculations?

EPA 402-R-97001
Section 2.7.3,
Page 10

The DOE uses conservative assumptions to
estimate dose to a maximally-exposed offsite
individual (DOE/WIPP 00-3121, Rev. 4,
Section 3.2).

Satisfactory

19

Are the DOE’s exposure
parameters as conservative
as the following?

EPA 402-R-97001
Section 2.7.3,
Page 10

The DOE uses these exact values as exposure Satisfactory
parameters (DOE/WIPP 00-3121, Rev. 4,
Section 3.2).

For a maximally exposed
individual located at a
residence, assumed
continuous exposure (24
hours per day).
For a maximally exposed
individual located at a
business, office, or school,
assume exposure of 8 hours
per day. Assume individuals
consume 2 liters per day of
drinking water from an
underground source of
drinking water.
Assume inhalation rate for
air to be 9x105 cm3/hr.
Assume ingestion rate of
meat to be 85 kg/yr.
Assume ingestion rate of
leafy vegetables to be 18
kg/yr.
Assume ingestion of milk to
be 112 liter/yr.
Assume ingestion rate of
produce to be 176 kg/yr.

21

20

Air Emissions Monitoring

EPA Citation

Comments (Objective Evidence)

Result

Does the DOE demonstrate
that effluent flow rate
measurements are made
using Reference Method 2
of Appendix A to 40 CFR
part 60 to determine
velocity and volumetric
flow rate for stacks and
large vents?

EPA 402-R97-001
Section 3.1,
Page 11, (1(i))

Prior to 2015, single-point sampling at
Stations A and B was approved as an
alternate method by the Administrator, per
Section 3.3(3) of this rule (Nichols 1994).
After the addition of the IVS, Station B was
qualified as a new source using the ANSI
N13.1-1999 standard and part 60
methodologies. This was reviewed and
approved by the EPA (see Docket EPA-HQOAR-2001-0012-0467, Review of Station B
Qualification and Observation of Station B
Coefficient of Variation Testing).

Satisfactory

Station C sampling was designed based on
ANSI N13.1-1969, Guide to Sampling
Airborne Radioactive Materials in Nuclear
Facilities from which Method 2 was derived
(WP 12-RC.01, Rev. 11).
DOE/WIPP 89-028, Section 1.3 confirms
that “guidance was taken from . . . the CFR
Title 40, part 60, Appendix A, Reference
Methods” and describes testing to establish
the velocity profile for Station C.
21

Does the DOE demonstrate
that effluent flow rate
measurements are made
using Reference Method 2a
of Appendix A to 40 CFR
60 to measure flow rates
through pipes and small
vents?

EPA 402-R97-001
Section 3.1,
Page 11,
(1(ii))

Not applicable at the WIPP. Duct diameter
associated with the WIPP exhaust point
exceeds the 40 CFR 60 requirements.

22

NA

22

Does the DOE demonstrate
that the frequency of flow
rate measurements depends
on the variability of the
effluent flow rate?

EPA 402-R97-001
Section 3.1,
Page 11,
(1(iii))

The DOE has implemented continuous air
NA
monitoring at the WIPP, and does not need to
consider this requirement. (DOE/WIPP-003121, Rev. 4, Section 3.3, 3.3.1)

EPA 402-R97-001
Section 3.1,
Page 11, (2(i))

Station A uses alternate methods approved
by the Administrator, per Section 3.3(3) of
this rule (Nichols 1994). See checklist items
25, 27.

Note: For variable flow
rates, continuous or
frequent flow rate
measurements are expected
to be made. For relatively
constant flow rates, only
periodic measurements are
expected.

23

Does the DOE demonstrate
that radionuclides are
extracted and collected
using Reference Method 1
of Appendix A to 40 CFR
part 60 for selected
monitoring or sampling
sites?

After the addition of the IVS, Station B was
qualified as a new source using the ANSI
N13.1-1999 standard and part 60
methodologies. This was reviewed and
approved by EPA (see Docket EPA-HQOAR-2001-0012-0467, Review of Station B
Qualification and Observation of Station B
Coefficient of Variation Testing).
Station C sampling was designed based on
ANSI N.12-1969, Guide to Sampling
Airborne Radioactive Materials in Nuclear
Facilities, from which Method 2 was derived
(WP 12-RC.01, Rev. 9).
DOE/WIPP 89-028, Section 1.3 confirms
that “guidance was taken from . . . the CFR
Title 40, part 60, Appendix A, Reference
Methods.”

23

Satisfactory

24

Does the DOE demonstrate
that the effluent stream is
either “directly monitored
continuously with an in-line
detector capable of
distinguishing relevant
radionuclides,” or
alternately “continuously
sampled such that analysis
of filters or other collectors
will provide an accurate
estimate of emissions from
a known flow rate during a
fixed sampling time?”

EPA 402-R97-001
Section 3.1,
Page 11,
(2(ii))

The DOE implemented the latter sampling
option, and continually collects samples and
flow rate data to demonstrate compliance
with 40 CFR 191 Subpart A. All sample
filters are screened to determine that alpha
and beta activity fall below set action levels,
and are then submitted for analysis. As
described in Section 3.3.3 of the
Implementation Plan for Subpart A, the DOE
then uses periodic confirmatory
measurements to demonstrate compliance
with dose standards. Sections 3.5 and 3.3.5
document relevant radionuclides at the
WIPP. (DOE/WIPP 00-3121, Rev. 4)

25

Does the DOE demonstrate
that representative samples
of the effluent stream are
withdrawn from the
sampling site? “…The
need for continuous
sampling is applicable to
batch processes when the
unit is in operation. Periodic
sampling (grab samples)
may be used in lieu of
continuous sampling only
with the EPA’s prior
approval. Such approval
may be granted in cases
where continuous sampling
is not practical and
radionuclide emission rates
are relatively constant. In
such cases, the EPA expects
grab samples to be collected
with sufficient frequency so
as to provide a
representative sample of the
emissions.”

EPA 402-R97-001
Section 3.1,
Page 11,
(2(ii))

As stated in checklist item 24, the DOE
Satisfactory
samples continuously. After initial screening,
all samples found to be representative are
composited for periodic measurements
(typically monthly for Station A, and
quarterly for Stations B and C). This process
is described by DOE/WIPP 97-2238, Rev.
11. The procedure Periodic Confirmatory
Analysis, Reporting, and Compliance
Activities (WP 12-RE3004, Rev. 6) describes
the criteria for confirming that a filter sample
is representative or reporting a sample which
does not meet these requirements.

24

NA

26

Does the DOE demonstrate
that radionuclides are
collected and measured
using procedures based on
the principles of
measurement described in
Appendix B, Method 114 of
40 CFR 61? If not, does
DOE demonstrate that the
Administrator has approved
the method used?

EPA 402-R97-001
Section 3.1,
Page 12,
(2(iii))

Attachment 1 to the QAPP for Sampling
Emissions (WP 12-RC.01, Rev. 11)
documents both the requirements of Method
114, and where WIPP documentation reflects
these principles.

Satisfactory

27

If the DOE is using the
“Shrouded Probe”, does the
DOE demonstrate that
method was approved by
the Agency, or
implemented according to
ANSI N13.1-1999?

EPA 402-R97-001
Section 3.1,
Page 12,
(2(iii)(a))

Prior to the publication of the ANSI N13.11999 standard, EPA approved use of the
shrouded probe at WIPP (Nichols 1994, see
August 2000 Inspection Report, A-98-49, IIB3-12). This approval remains valid at
Station A.

Satisfactory

Does the DOE’s quality
assurance program meet the
performance requirements
described in Appendix B,
Method 114 of 40 CFR part
61?

EPA 402-R97-001

Does the DOE demonstrate
that radionuclide emission
measurements are in
conformance with the
methods in Section 3.1(1)
and (2) to be made at all
release points which have a
potential to discharge
radionuclides into the air in
quantities which could
cause a combined annual
dose equivalent in excess of
1% of the dose limit in
Subpart A?

EPA 402-R97-001
Section 3.1,
Page 12 and
page 13, (4(i))

28

29

Following the installation of the IVS, Station
B was qualified as a new source using ANSI
N13.1-1999. See Docket EPA-HQ-OAR2001-0012-0467, Review of Station B
Qualification and Observation of Station B
Coefficient of Variation Testing.

Section 3.1,
Page 12,
(2(iv))

QAPP for Sampling Emissions (WP 12RC.01, Rev. 11) Section 1.0 documents DOE
quality assurance requirements. These meet
the requirements of 40 CFR 61. See
Checklist Item 24.

Satisfactory

DOE/WIPP 00-3121, Rev. 4., Section 3.2
Satisfactory
documents DOE’s compliance with this
requirement. All areas of a potential
discharge are continuously sampled, although
even in a worst-case accident scenario, 1% of
the Subpart A dose limit is not expected to be
reached. This requirement is also discussed
in Sections 1.0 and 2.0 of DOE/WIPP 972238, Rev. 11.

25

30

Does the DOE demonstrate
that all radionuclides which
could contribute greater
than 10% of the combined
annual dose equivalent for a
release point are being
measured?
If the DOE uses alternative
procedures to determine
emissions, does the DOE
demonstrate that they have
prior EPA approval?

EPA 402-R97-001
Section 3.1,
Page 13, (4(i))

Section 3 of the Periodic Confirmatory
Measurement Protocol (DOE/WIPP 97-2238,
Rev. 11) states that the selected analytes
“constitute approximately 98% of the dose
due to the average source term for CH and
RH wastes.”

Satisfactory

EPA 402-R97-001
Section 3.1,
Page 13, (4(i))

The DOE uses the shrouded sampling probe
as an alternative method at Station A. EPA
has formally approved this alternative
method (Nichols, 1994).

Satisfactory

32

Does the DOE demonstrate
that for other release points
which have a potential to
release radionuclides into
the air it has performed
periodic confirmatory
measurements to verify the
low emissions?

EPA 402-R97-001
Section 3.1,
Page 13, (4(i))

The DOE has no other points with a potential NA
to release radionuclides. CH (DOE/WIPP-952065, Rev, 10) and RH (DOE/WIPP-063174, Rev. 0) Waste Documented Safety
Analysis document these conclusions.

33

Does the DOE demonstrate
that an evaluation has been
done to evaluate the
potential for radionuclide
emissions for a release
point?

EPA 402-R97-001
Section 3.1,
Page 13,
(4(ii))

Yes. See checklist item 33.

NA

34

Does the DOE demonstrate
that in evaluating whether
emissions must be
measured for a given
release point, estimated
radionuclide release rates
are based on discharge of
effluent stream that would
result if all pollution control
equipment did not exist, but
the facilities operations
were otherwise normal?

EPA 402-R97-001
Section 3.1,
Page 13,
(4(ii))

Stations B and C use pollution control
equipment. However, because the DOE has
chosen to sample continuously at these
locations, this requirement is not applicable.

Satisfactory

31

26

Environmental measurements

EPA Citation

35

Does the DOE demonstrate that
environmental measurements of
concentrations of radionuclides in air
at the critical receptor locations are
used as an alternative to air dispersion
calculations in demonstrating
compliance with the standard?

EPA 402-R97-001
Section 3.1,
Page 13, (5)

The DOE does not use
environmental monitoring as an
alternative to comply with 40 CFR
191.03 Subpart A. The DOE
samples at release points.

NA

36

Does the DOE demonstrate that air at
the point of measurement is
continuously sampled for collection of
radionuclides if environmental
measurements are used?

EPA 402-R97-001
Section 3.1,
Page 13, (5(i))

Section 3.1(5) of EPA 402-R-97001 is not applicable. See checklist
item 35.

NA

37

Does the DOE demonstrate that the
environmental measurement program
is appropriately designed to collect
and measure specifically those
radionuclides which are major
contributors to the annual radiation
dose from the facility?

EPA 402-R97-001
Section 3.1,
Page 13,
(5(ii))

Section 3.1(5) of EPA 402-R-97001 is not applicable. See checklist
item 35.

NA

38

Does the DOE demonstrate that
radionuclide concentrations which
would cause an annual dose
equivalent of 10% of the standard are
readily detectable and distinguishable
from background?

EPA 402-R97-001
Section 3.1,
Page 13,
(5(iii))

Section 3.1(5) of EPA 402-R-97001 is not applicable. See checklist
item 35.

NA

39

Does the DOE demonstrate that a
quality assurance program that meets
the performance requirements
described in 40 CFR part 61,
Appendix B, Method 114 is conducted
for environmental measurements?

EPA 402-R97-001
Section 3.1,
Page 13,
(5(iv))

Section 3.1(5) of EPA 402-R-97001 is not applicable. See checklist
item 35.

NA

40

Does the DOE demonstrate that EPA
has granted prior approval for the use
of environmental measurements to
demonstrate compliance with the
standard?

EPA 402-R97-001
Section 3.1,
Page 13,
(5(v))

The DOE has not requested
approval to use environmental
measurements for environmental
compliance.

NA

27

Comments (Objective Evidence)

Resu
lt

Environmental monitoring
of other media

EPA Citation

Comments (Objective Evidence)

Result

Does the DOE demonstrate
environmental monitoring of
other release points or
critical receptor locations to
confirm air exhaust as the
only release pathway?

EPA 402-R97-001
Section 3.2,
Page 14.

Implementation Plan for Subpart A, Section
2.1 states; “However, to confirm that the air
pathway is the only credible pathway for
radiological releases, WIPP implements a
radiological ground water surveillance
program, biota sampling program and offsite radiological air monitoring program”
(DOE/WIPP00-3121, Rev. 4). ASER
Chapter 4 demonstrates that the DOE’s
environmental program monitors critical
receptor locations (DOE-WIPP 14-3532).

Satisfactory

Compliance Reporting

EPA Citation

42

Does the DOE demonstrate
compliance with the Subpart
A standard by showing that
the annual radiation dose to
any member of the public in
the general environment falls
below the regulatory limits?

EPA 402-R97-001
Section 4.2,
Page 15.

The Annual NESHAP report demonstrates
that the DOE reports results yearly, and that
those results fall below regulatory limits.
For calendar year 2015, the calculated
effective dose equivalent to the maximally
exposed individual of the public was less
than 8.8x10-6 mrem.

Satisfactory

43

Does the DOE report
monitoring results and the
dose calculations for each
reporting period?

EPA 402-R97-001
Section 4.2,
Page 15

Section 5.0 of DOE/WIPP 00-3121
documents the DOE’s plans to report annual
results. The Annual NESHAP Report
demonstrates that DOE reports results of
monitoring and dose results yearly – see
checklist item 42.

Satisfactory

44

Does the DOE demonstrate
that monitoring is performed
each calendar year of facility
operation, and that radiation
doses are calculated after the
end of each year?

EPA 402-R97-001
Section 4.2,
Page 15

Yes. See checklist item 42.

Satisfactory

41

Comments (Objective Evidence)

28

Result

Notification of construction
or modification
45

Does the DOE demonstrate
that they have provided the
EPA written notification of
any planned construction or
modification to the WIPP
facility, prior to commencing
any such activity, if it results
in an increase in the rate of
emissions of radionuclides
during operation?

EPA 402-R97-001
Section 4.3,
Page 16.

The Annual NESHAP Report includes a
description of construction and
modifications during each reporting period.
The site notified the EPA of its intention to
modify the Station B release point in
CY2016. See E-Docket EPA-HQ-OAR2001-0012-0467, Review of Station B
Qualification and Observation of Station B
Coefficient of Variation Testing.

Satisfactory

46

Does the DOE demonstrate
that advanced notification
was not needed for
construction and
modification if the radiation
dose caused by all the
emissions from the new
construction or modification
is less than 1% of the
Subpart A dose limits?

EPA 402-R97-001
Section 4.3,
Page 16 and
page 17.

Addition of the IVS was calculated not to
result in emissions exceeding 1% of the
standard. The DOE provided advanced
notification to the EPA, regardless.

Satisfactory

Record Keeping
47

Does the DOE demonstrate
documentation is sufficient
to allow the Agency to
verify the correctness of the
determination made
concerning the WIPP’s
compliance with Subpart
A?

EPA 402-R-97001 Section
4.4, Page 17.

The Subpart A implementation plan, Annual Satisfactory
NESHAP Report, procedures and records
are sufficient to allow the EPA to verify
compliance with Subpart A.

29

Attachment C: Documents Reviewed
Citation

Document Title

Subject Matter

Source

Legal and Technical Reference Documents
EPA 402R-97-001

Guidance for The Implementation of EPA's Standards
for Management and Storage of Transuranic Waste
(40 CFR part 191, Subpart A) at the Waste Isolation
Pilot Plant. EPA 402-R-97-001, January 1997

"WIPP Subpart A Guidance,"

EPA

DOCKET
A-92-56,
Item II-C-2

Memorandum of understanding between EPA and
DOE, September 29, 1994

DOE/WIPP

DOE/WIPP
93-043

Effects of Salt Loading and Flow Blockage on the
WIPP Shrouded Probe, by Chandra, Ortiz,
McFarland, August 1993, DOE/WIPP 93-043

Agreement states that although not
required, DOE will implement
NESHAPs Subpart H regulations at
the WIPP site until closure.
Report discusses the impact of salt
loading on shrouded probe
performance.

DOE/WIPP
89-027

Evaluation Of The Station B Effluent Monitoring
System In The Underground Exhaust Ventilation
System At The WIPP, Sept 1990, DOE/WIPP 89-027

Documents testing at WIPP to
evaluate the ability of Station B to
collect representative samples.

DOE/WIPP

EEG-60

The Influence of Salt Aerosol On Alpha Radiation
Detection By WIPP Continuous Air Monitors, by
Bartlett and Walker, Jan 1996, EEG-60,
DOE/AL/58309-60
Evaluation Of The Station A Effluent Monitoring
System In The Underground Exhaust Ventilation
System At The WIPP, DOE/WIPP 89-026, Sept 1990

Reports impact of salt deposits on
monitor efficiency.

DOE/WIPP

Documents testing at the WIPP to
evaluate the ability of Station A to
collect representative samples.

DOE/WIPP

Single Point Aerosol Sampling: Evaluation of Mixing
and Probe Performance In A Nuclear Stack, by
Rodgers, Fairchild, Wood, Ortiz, Muyshondt,
McFarland, July 1994
Generic Air Sampler Probe Test, by Glissmeyer and
Ligotke, Nov 1995, PNL-10816

Compares performance of ANSI
isokinetic with shrouded probes at
DOE faculties.

DOE/WIPP

Test of isokinetic and shrouded
probes at Hanford. Tests show that
shrouded probes deliver samples
with significantly less particle-size
bias.
States general functional
requirements for system and
procedures for measuring emissions.

DOE/WIPP

Tests show single-point sampling
(shrouded) probes are superior to
ANSI style multiple-point probes.

DOE/WIPP

Allows the DOE to use the shrouded
probe as an alternative measuring
procedure.

DOE/WIPP

DOE/WIPP
89-026
Rodgers et
al., 1994

PNL-10816

PNL10148

PNL-SA25532
Nichols,
1994

Functional Requirements Document For Measuring
Emissions Of Airborne Radioactive Materials, by
Glissmeyer, Alvarez, Hoover, McFarland, Newton,
Rodgers, Nov 1994, PNL-10148
Changing Methodology For Measuring Airborne
Radioactivity Discharges From Nuclear Facilities, by
Glissmeyer and Ligotke, May 1995, PNL-SA-25532
EPA Shrouded Probe Approval. Letter from Mary
Nichols to Raymond Pelletier, dated November 21,
1994.
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DOE/WIPP

DOE/WIPP

LA-12612MS

Single-Point Representative Sampling with Shrouded
Probes by McFarland and Rodgers, LA-12612-MS,
August 1993

Describes shrouded probe testing
requirements and test performed to
qualify probe for use at the WIPP.

DOE OSTI
Document
website.

McFarland,
1993

Air Sampling With Shrouded Probes At The WIPP
Site, by McFarland, Sept 1993

DOE/WIPP

URS-PSTR-160002

Evaluation of Duct Mixing and Sampling System for
Interim Ventilation System at the Waste Isolation
Pilot Plant. AECOM, 5/31/2016.

Paper discussing the use of the
shrouded probe at the WIPP.
Benefits of the shrouded probe are
discussed.
Report of steps taken to qualify the
Station B measurement point to
ANSI N13.1-1999 with the IVS.

EPA EDocket
EPA-HQOAR2001-00120467

Report: Review of Station B Qualification and
Observation of Station B Coefficient of Variation
Testing at the Waste Isolation Pilot Plant, April 26-27,
2016

The EPA’s review and approval of
the IVS qualification.

EPA

Describes the management policy
and organizational structure, and
QA requirement for radiochemical
analysis.
Outlines program at the WIPP to
show compliance with 40 CFR 191,
Subpart A.

DOE/WIPP

DOE/WIPP

DOE Procedural Documents
WP 12RL.01,
Revision
19
DOE/WIPP
00-3121,
Revision 4

Radiochemistry Quality Assurance Plan, 12-RL.01,
Revision 20, 9/2/2015

DOE/WIPP
12-3489
(replaces
11-2225)
DOE/WIPP
97-2238,
Rev. 10

Waste Isolation Pilot Plant Annual Site
Environmental Report for 2016, DOE/WIPP 17-3591,
Rev. 0 September 2017

Results of the environmental
monitoring program, radiological
measurements.

DOE/WIPP

Periodic Confirmatory Measurement Protocol for the
Waste Isolation Pilot Plant, DOE/WIPP 97-2238,
Revision 10, January 2013

Used to explain the protocol used to
perform periodic confirmatory
measurements.

DOE/WIPP

DOE/WIPP
99-2194,
Rev. 7

Waste Isolation Pilot Plant Environmental Monitoring
Plan. DOE/WIPP 99-219, Rev 7, March 2012.

DOE/WIPP

DOE/WIPP
-06-3174
Rev 0,
03/06
DOE/WIPP
-95-2065
Rev. 10,
11/06
IC041072,
Rev 9

WIPP RH Waste Documented Safety Analysis,
Section 3.4.1.4. DOE/WIPP-06-3174 Rev 0, 03/06

DOE environmental monitoring
plans at the WIPP site. Of interest:
Section 4.0, Dose Calculations, and
5.0, Environmental Monitoring
Program.
This selection verifies that the air
pathway is the only pathway of
concern at the WIPP for RH waste.

WIPP CH Waste Documented Safety Analysis,
Section 3.4.1.4. DOE/WIPP-95-2065 Rev. 10, 11/06

This selection verifies that the air
pathway is the only pathway of
concern at the WIPP for CH waste.

DOE/WIPP
.

Calibration of Effluent Monitoring Skids A1, A2, A3,
B1 and B2 Flow Instrumentation, Maintenance
Procedure, IC041072, Revision 9

Instructions for calibration of FAS
skids A1, A2, A3, B1 and B2 flow
instrumentation.

DOE/WIPP

Implementation Plan for 40 CFR 191, Subpart A
DOE/WIPP 00-3121, Revision 5, December 17 2012
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DOE/WIPP

DOE/WIPP
.

IC041097,
Rev 2

Calibration of Station C Flow Instrumentation,
Maintenance Procedure IC041097, Revision 2

Instructions for calibration of
Station C flow instrumentation.

DOE/WIPP

IC041098,
Revision 5

U/G Exhaust Mass Flow Measurement System for
Fans 700A, B & C, Maintenance Procedure,
IC041098, Revision 5

Documents calibration verification
test and alignment of U/G exhaust.

DOE/WIPP

IC413000,
Revision 6

Station B Mass Flow Measurement System, Loop
41A001W2001, Maintenance Procedure, IC413000,
Revision 6, 06/02/11

Documents calibration of Station B
mass flow measurement system.

DOE/WIPP

PM364001,
Revision 1

Predictive Maintenance to Determine Station A Probe
Pull Frequency, Maintenance Procedure PM364001,
Revision 1

Determine recommended frequency
of Station A probe inspections
based on meteorological data.

DOE/WIPP

PM364005,
Revision
11

Inspection and Cleaning of Station “A” Sample
Probes Bldg. 364, Maintenance Procedure,
PM364005, Rev. 12,

DOE/WIPP

WP 02EM1012,
Revision
18
WP 12ER4903,
Rev 16

Airborne Particulate Sampling, Technical Procedure
WP 02-EM1012, Rev. 18, 5/03/17

WP 12ER4916,
Rev 1

Consequence Assessment Dose Projection, Technical
Procedure, Rev 18, 10/5/12

WP 12ER4916.
Rev 20

Consequence Assessment Dose Projection, Technical
Procedure WP 12-ER4916, Revision 20, 11/26/13

WP 12HP1305,
Rev 11

Air Sampling Equipment, Technical Procedure WP
12-HP1305, Revision 10, 2/19/13

WP 12HP1306,
Rev 8

Canberra Alpha Sentry Continuous Air Monitor,
Technical Procedure WP 12-HP1306, Revision 8,
3/21/10

Documents steps to inspect and
clean Station A probes.
"Determination of Probe Condition"
requires that salt buildup "at the
probe inlet should be no more than
2/3 of the area" and "blocking the
shroud exhaust should be limited to
no more than 1/3 of that area". Now
Section 8.6
Guides collection and
documentation of low-volume
continuous environmental airborne
particulate sampling.
Procedure documents actions to be
taken by CMRO, FSO, and RadCon
if a potential or actual radioactive
release takes place.
Procedure for estimating the
potential dose consequence from a
release or suspected release of
radioactive material, using Hotspot,
NARAC, or hand calculations.
Documents procedure for estimating
the potential dose consequence from
a release or suspected release of
radioactive material. Reviewed for
consistency with Rev.16
Instructions for the operation of
fixed air monitoring equipment.
Attachment 2 documents flow rates
and alarm set points.
Instructions for operating the
Canberra continuous air monitor
equipment at waste reviewing bays.
Includes daily check sheets.

Radiological Event Response, Emergency Response
Procedure, WP 12-ER4903, Revision 15, 5/10/11
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DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

WP 12HP1307,
Rev 12

Portable Instrument and Portal Monitor Operability
Checks, Technical Procedure, WP 12-HP1307,
Revision 12, 7/30/12

Instructions for operational checks
of portable contamination
instruments.

DOE/WIPP

WP 12HP1308,
Revision 4

Portable Alpha-6 Continuous Air Monitors, Technical
Procedure WP 12-HP1308, Revision 4, 3/28/11

Instructions for operation of
Portable Alpha-6 continuous air
monitor.

DOE/WIPP

WP 12HP3500,
Revision
19

Airborne Radioactivity - Technical Procedure
WP 12-HP3500, Revision 19, 01/24/12

DOE/WIPP

WP 12HP3700,
Rev 4

Radiological Event Reporting, Management Control
Procedure WP 12-HP3700, Revision 5, 2/7/13

Technical procedure. Provides
instructions for analyzing, reporting,
and trending results of air samples.
Att. 5 contains Guide for Station A
Filter Counting for Re-Entry into
the U/G.
Documents the first estimate of a
possible release.

WP 12HP4000,
Revision 7

Emergency Radiological Control Responses,
Emergency and Alarm Response Procedure, WP 12HP4000, Revision 7, 3/27/13

Addresses radiological
contamination events which require
an immediate stop work order.

DOE/WIPP

WP 12RC.01, Rev
9

Quality Assurance Program Plan for Sampling
Emissions of Radionuclides to the Ambient Air at the
Waste Isolation Pilot Plant, WP 12-RC.01, Revision
9, 8/14/13

DOE/WIPP

WP 12RE3002,
Rev 3

Radiological Engineering Off-site Air Sampling Technical Procedure WP 12-RE3002, Revision 3,
12/13/10

WP 12RE3003,
Revision 6

Radiological Release of Potentially Contaminated
Materials, Waste, and Items - Management Control
Procedure, WP 12-RE3003, Revision 5, 01/19/12

QA program for sampling air
emissions at the WIPP. Contains
useful background information
regarding the design and
qualification of sampling systems at
Stations A-D.
Instructions for collecting and
documenting Low-Volume filter
retrieval in response to a potential
release.
Instructions for evaluating
materials, waste, and items which
are to be released from the WIPP as
non-radioactive material.

WP 12RE3004,
Rev 5

Periodic Confirmatory Sampling, Reporting, and
Compliance Activities, Management Control
Procedure, WP 12-RE3004, Rev 5, 02/07/13

DOE/WIPP

WP 12RL1001,
Rev 12

Sample Tracking and Custody, Technical Procedure,
WP 12-RL1001, Revision 12

This procedure provides instructions
for Radiological Engineers of the
Radiological Controls Department
to fulfill the requirements of
NESHAPs.
Instructions for documenting receipt
and storage of samples in the WIPP
laboratory.

WP 12RE3006,
Rev 1

Air Monitoring Equipment Placement, WP 12RE3006, Rev 1, 3/17/16

Directions for situation
environmental air samplers.

DOE/WIPP

WP 12RL1002,
Rev 10

Alpha Spectroscopy System Operation, Technical
Procedure, WP 12-RL1002, Revision 10, 2/21/12

Direction for calibrating and
operating the Canberra Alpha

DOE/WIPP
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DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

Spectroscopy System as interfaced
with the Genie 2000.
WP 12RL1008,
Rev 8

Establishing Gross Alpha and Gross Beta SelfAbsorption Curves, Technical Procedure, WP 12RL1008, Revision 8, 01/04/12

Instructions for preparing samples
of known activity and known
weight to generate self-absorption
curves for each of the gas
proportional counters.
Guidance for rapidly performing a
variety of screening matrices for
both high and low activity
Radionuclides.
Directions for preparing samples to
determine activity of radionuclides.

DOE/WIPP

WP 12RL1009,
Rev 7

Gross Alpha and Gross Beta Activity in Air Filter,
Soil, Water, Sludge, and Biota, Technical Procedure,
WP 12-RL1009, Revision 7

WP 12RL1010,
Rev 14

Sample Preparation, Technical Procedure, WP 12RL1010, Revision 14

WP 12RL1011,
Rev 15

Elemental Separation - Strontium 90, Technical
Procedure, WP 12-RL1011, Revision 15

Directions for performing elemental
separation of strontium from
samples.

DOE/WIPP

WP 12RL1012,
Rev 9

Elemental Separation - Transuranic Products,
Technical Procedure, WP 12-RL1012, Revision 9,
05/07/12

Describes method for elemental
separation and purification of
actinide isotopes in samples.

DOE/WIPP

WP 12RL1013,
Rev 9

Sample Mounting, Technical Procedure, WP 12RL1013, Revision 9, 09/12/07

DOE/WIPP

WP 12RL1014,
Rev 8

Routine Laboratory Operations, Technical Procedure,
WP 12-RL1014, Revision 8, 1/03/13

Directions for electrodeposition
sample mounting and neodymium
fluoride co-precipitation sample
mounting of actinides in preparation
for alpha spectroscopy counting.
Instructions for routine laboratory
operation.

WP 12RL1015,
Rev 18

Canberra Alpha Analyst System Operation, Technical
Procedure, WP 12-RL1015, Revision 18, 12/19/12

DOE/WIPP

WP 12RL1016,
Rev 14

Operation of the Oxford Series 5 Gas Proportional
Counter, Technical Procedure, WP 12-RL1016,
Revision 14

WP 12RL1200,
Revision 1

Plutonium-241 Analysis, Technical Procedure, WP
12-RL1200, Revision 1, 10/13/11

WP 12RL1400,
Rev 10

Radiochemistry Laboratory Waste Management,
Technical Procedure, WP 12-RL1400, Revision 10,
05/26/11

Directions for calibrating and
operating the Canberra Alpha
Analyst 32-chamber alpha
spectroscopy system.
Guidance for the operation of the
Oxford Series 5 Gas Proportional
Counter. Editorial changes and
instructions for a power outage
made since 2010 inspection
Provides method for the analysis of
Pu 241 in any matrix after
preparation of the sample in
accordance with WP 12-RL1012
and WP 12-RL1015.
Instructions for handling,
management, and disposal of
laboratory waste.
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DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

WP 12RL1550,
Revision
13

Control of Radioactive Standards, Technical
Procedure, WP 12-RL1550, Revision 13

WP 12RL3002,
Revision
10
WP 12RL3003,
Rev. 14

Radiochemistry Laboratory Data Validation and
Verification, Technical Procedure, WP 12-RL3002,
Revision 10

WP 13-1,
Rev 33

Nuclear Waste Partnership LLC Quality Assurance
Program Description, WP 13-1, Revision 33, 4/1/13

DOE/WIPP
99-3119,
Rev 7

Compliance Monitoring Implementation Plan for 40
CFR 194.14(b), Assurance Requirement, DOE/WIPP
99-3119, Rev. 7, 04/12

Data Reduction and Reporting, Technical Procedure,
WP 12-RL3003, Revision 14

Instructions for labeling,
maintaining inventory, dilution of
standards, completing standard
logbook for new standards received,
expired standards, depleted
standards, and recertification or
standards.
Instructions for performing
radiochemistry analytical data
verification and validation by
radiochemistry staff.
Instructions for processing
laboratory data from the time of
sample receipt to the reporting of
final results.
Identifies Federal and industry
quality standards, and sets standards
for WIPP QA programs.

DOE/WIPP

Outlines monitoring activities at the
WIPP to demonstrate compliance
with 40 CFR 191 and 40 CFR 194.

DOE/WIPP

DOE/WIPP

DOE/WIPP

DOE/WIPP

Documents Generated During Inspection
JPW-201701

Opening meeting attendance sheets

Sign-in sheets, 10/24, WIPP site. 3
pages.

DOE/WIPP

JPW-201702

SVS Operating Mode Air Flow Map

Sign-in sheets, 11/7, WIPP site. 2
pages.

DOE/WIPP

JPW-201703

Underground Escape Map, EA 12 Er.25-1-0, Rev. 2

Hard copy.

DOE/WIPP

JPW-201704

Digital Leveling Log Sheet

Electronic.

DOE/WIPP

JPW-201705

Level Summary Report

Electronic.

DOE/WIPP

JPW-201706

Extensometer 51X-GE-00421
W1050-S2350
Displacement

Excerpt from 2015 presentation to
Health Physics Society, showing
comparison of CAP-88 and
NARAC dose calculations from the
2014 incident.

DOE/WIPP

JPW-201707

Ultrasonic convergence- Room 6, Panel 7
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JPW-201708

Extensiometer 51x-GE-00421, W1050-S2350
Displacement rate

JPW-201609

Panel 7 Room 6 Pogo stick convergence data

List of site standard operating
procedures.

DOE/WIPP

JPW-201610

Photo: Panel 7 Inlet CAM

Hotspot output files for
consequence assessment exercise.

DOE/WIPP

JPW-201611

Photo: Panel 7 Exhaust CAM

Map of hydrologic monitoring wells
at the WIPP site.

DOE/WIPP

JPW-201612

Summary of changes in Delaware Basin Surveillance
since 2016 Inspection

Presentation on ground control
program, given 10/13/16.

DOE/WIPP

JPW-201513

MAPEP Series 36 Performance Results

Quality Assurance documentation
for Leica GeoOffice installation for
processing subsidence data.

DOE/WIPP

JPW-201614

NIST Test NRIP-17-SF Report of Traceability

Digital level measurement report,
processed for demonstration
purposes.

DOE/WIPP

JPW-201615

NIST Test NRIP-17-SU Report of Traceability

DOE/WIPP

JPW-201616

Current Series Performance Results, MAPEP Series
35

Convergence and displacement rate
data for multiple sets of
convergence points, including Panel
7 Room 4.
June 2016 map of underground
areas restricted due to ground
conditions
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