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1.0 Executive Summary 

On February 14, 2014, a radiological release took place in the underground of the Department of Energy 
(DOE)'s Waste Isolation Pilot Plant (WIPP) that led to the release of a small but measurable amount of 
radioactive material to the environment. In response, the U.S. Environmental Protection Agency (EPA) 
began an evaluation of the WIPP's continued compliance with the requirements of 40 CFR Part 191, 
Subpart A, which limits the annual dose to the public from the management and storage of transuranic 
waste, and Subpart Hof the 40 CFR Part 61 National Emissions Standards for Hazardous Air Pollutants 
(NESHAPs), which also sets public dose limits for facilities operated by the U.S. Department of Energy. 
As part of this compliance review effort, EPA staff traveled to the WIPP to inspect the WIPP air 
sampling program and current waste management and storage operations in April 2014. As part of its 
oversight role, EPA conducts site inspections of the WIPP facility annually. 

EPA's April 2014 inspection focused on some of the actions taken by DOE and its prime WIPP 
contractor, Nuclear Waste Partnership (NWP), in response to the accidental release. EPA inspectors 
examined the WIPP' s air emission monitoring devices and methods used to estimate radiation doses to 
the public. In addition, EPA inspected radiation sampling locations and equipment, observed sample 
processing and reviewed the consequence assessment dose estimates. 

EPA identified several focus areas in its inspection announcement to DOE. They are listed below, 
together with a description of the inspection activities and a reference to the relevant section of this 
report that address each area. 

Has DOE accurately characterized the source term and extent of the release? 
During the inspection, EPA examined whether DOE's effluent sampling system was able to provide 
samples that represent the entire release to the environment. EPA found that this was the case. Section 
4.1, Ambient Air Sampling, describes actions taken by DOE to rule out releases from points other than 
the exhaust system. Section 4.2, Mine Ventilation and Effluent Sampling, details EPA's review of the 
exhaust system. EPA also interviewed the personnel responsible for characterizing the release on a 
short-term, emergency basis, and found that this activity took place according to procedure. See Section 
4.3, Consequence Assessment. 

Is the mine exhaust filtration system working as intended, and will it continue to do so? 
The HEPA filtration of the mine exhaust prevented most of the contamination from reaching the 
accessible environment, and is functioning as the first line of defense against further releases. Based on 
EPA's observations, the HEPA filters continue to work effectively with the additional sealing by DOE 
to prevent leakage. However, DOE's Accident Investigation Report identifies several deficiencies in the 
ventilation system that, had they been corrected prior to the accident, would have further minimized the 
release. 1 The HEP A filtration system has now been operating continuously for a longer period than was 
ever anticipated. Based on discussions with site personnel, EPA found that DOE is being proactive 
about managing the system so that it continues to function. This is discussed in Section 4.2, Mine 
Ventilation. 

1 Department of Energy. Accident Investigation Report: Phase I: Radiological Release Event at the Waste Isolation Pilot 
Plant on February 14, 2014. Washington, DC: 2014. 

1 
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Does DOE have appropriate monitoring and sampling devices on site during underground reentry 
operations? 
Prior to the inspection, DOE provided EPA with information on the sampling and monitoring devices 
placed throughout the WIPP site that could detect a further release of contamination. EPA inspectors 
observed this equipment to be in place and operating as described. The equipment is described in 
Section 4.1, Ambient Air Sampling. 

Is DOE 's array of on- and off-site air monitors in working order? 
EPA inspected all of the locations and instruments in DOE's network of ambient environmental air 
samplers, in addition to the effluent air samplers that are inspected each year. EPA found several areas 
for the improvement of the network. These are detailed in Section 4.1, Ambient Air Sampling. 

Does DOE continue to store and handle transuranic waste at the site safely and according to 
procedure? 
During its annual inspections, EPA inspects the Waste Handling Building (WHB) and the WIPP 
underground waste rooms to verify that waste is being handled as described. EPA inspected the WHB 
during this inspection, and found that the site was following typical waste handling procedures. See 
Section 4.5, Waste Handling. 

1.1 Observations 

EPA found that DOE was able to collect representative effluent and ambient air samples during and 
following the incident to adequately characterize the release. Specifically, the post-filtration effluent air 
samples used for compliance, taken at monitoring Station B, are representative of all air leaving the 
facility, including some leakage that bypassed the HEP A filters. The automated shift to the HEP A 
filtration system significantly mitigated the release. Based on EPA's observations, HEPA filters 
continue to work effectively, with additional sealing by DOE to prevent any ongoing leakage. 
Furthermore, failure of the system would not occur without several preceding warning signs and smaller 
failures that would alert the site operator and provide an opportunity to shut down the ventilation system 
to prevent the release of unfiltered air. EPA found DOE's ambient air sampling system to be generally 
adequate for characterizing this event, but DOE needs to make improvements in the future. 

EPA identified several opportunities for to DOE to improve its environmental ambient air sampling 
network. Specifically, some samplers should be positioned differently to ensure that representative 
samples are collected. Additionally, DOE should revisit the maintenance and reliability of its existing 
samplers, and consider whether to upgrade the samplers. This incident illustrated the importance of 
confirmatory ambient sampling during such an event, and, by the time of this inspection, DOE had 
begun to enhance the existing sampling system. Enhancements to sampling equipment and maintenance 
would provide greater confidence in DOE's environmental sampling results. 

In reviewing DOE's response to the February 2014 release, EPA noted multiple deviations from typical 
operations specific to sample collection and sample handling. Some deviations are called for by 
procedure during any radiological incident, and others resulted from decisions by DOE and NWP 
management in response to this particular release. The changes in protocol led to an inconsistency in the 
effluent and ambient air sample information collected and sample tracking. Consistency of sample 
treatment, specifically for effluent sampling, is important to demonstrating compliance. 

2 
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2.0 Inspection Scope 

The scope of this inspection was to verify that the WIPP continues to effectively measure and analyze 
radiological releases and calculate radiation doses to members of the public. Inspection activities 
included an examination of effluent and ambient air sampling equipment, and review of sample handling 
and the procedures used for analyzing samples and documenting results at WIPP Laboratories. This 
inspection was conducted under the authority of 40 CFR Part 191, Subpart A (hereafter referred to only 
as Subpart A) and 40 CFR 194.22. 

3.0 Inspection Team, Observers and Participants 

The inspection team consisted of five EPA staff. 

Inspection Team Member Position Affiliation 
Jonathan Walsh Inspection Lead EPA ORIA- RPD 
Sam Poppell Inspector EPA ORIA - NAREL 
Christopher Royce Inspector EPA ORIA - NAREL 
Scott Faller Inspector EPA ORIA - NCRFO 
George Brozowski Inspector EPA Region 6 

Numerous DOE staff and contractors participated in the inspection; below is a partial list. 

Participant Participant 

Larry Madl Art Chavez 

Russ Patterson Tom Lichty 

Jacqueline Davis Jennifer Hendrickson 

Mansour Akbarzadeh Ginny Jones 

Rob Hayes Brian Stubbs 

David Squires Randy Britain 

Jerome Hernandez Jimmy Neatherly 

Ed Picazo Jim Stafford 

Walter MacMiller 

4.0 Performance of the Inspection 

The inspection began on Monday, April 7, 2014, at the Skeen-Whitlock building in Carlsbad. Tom 
Lichty (NWP) provided the EPA inspection team with the safety and security training required to access 
the WIPP site. In addition to the General Employee Radiological Training (GERT), an additional 
training session, RAD 111, specific to the February 2014 incident was required for site entry. 

During the afternoon of April 7, the inspection team traveled to the site and set up four low-volume 
3 
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ambient air samplers. EPA's samplers were placed in close proximity to DOE's ambient environmental 
air samplers located at the WIPP Far Field, South, and East locations, as shown in Figure 1. EPA's 
sampling w~s designed so that the results could be directly compared to DOE's results from the same 
locations.2 These are the environmental sampling locations that were in operation at the time of the 
release and detected measurable radioactivity. Sample filters from EPA's samplers were collected on 
April 15, 22, and 29, and sent to EPA's National Analytical Radiation Environmental Laboratory 
(NAREL) for radiochemical analysis. The results generated by these sampling activities and the 
comparison of those results with DOE's are located in EPA'sAnalysis of EPA and DOE WIPP Air 
Sampling Data. 3 

For the remainder of the inspection, the EPA inspection team reviewed procedures, interviewed site 
staff, and observed activities and equipment to verify the effective implementation of procedures 
relevant to Subpart A. These activities are described in detail below. The inspection was guided by a 
checklist. The final, completed checklist is included in Attachment II of this report. 

2 Environmental Protection Agency. WIPPIQAPP-1. NAREL Quality Assurance Project Plan: Deployment of Air Monitors to 
the WIPP Site. National Analytical Environmental Laboratory, Montgomery, AL: Effective Date April 5, 2014. 
3 Environmental Protection Agency. Analysis of EPA and DOE WIPP Air Sampling Data. Washington, D.C., 2014. [EPA Air 
Docket A-98-49, Item II-Bl-30; July 2014] 
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4.1 Ambient Air Sampling 

4.1.1 Environmental Monitoring 

DOE demonstrates compliance with Subpart A by continuously collecting and analyzing representative 
samples of the effluent air that is exhausted from the underground facility and Waste Handling Building. 
For this reason, EPA focused most of its previous inspections on the effluent monitoring system - the 
probes and sampling devices used to sample air that leaves the underground facility and Waste Handling 
Building. In addition to effluent sampling, the facility also operates a network of ambient environmental 
air samplers. These low-volume air samplers are located both on and off the WIPP site and operate 
continuously. Air is drawn into the sampler and passes through a sample filter. These filters are collected 
weekly and analyzed to determine the concentration of airborne radioactive particulates in ambient air at 
that location. During this inspection, EPA made a point of inspecting the full network of ambient 
environmental air sampling stations. It is important to note that DOE expanded the ambient sampler 
network in response to the incident, both by reinstating sampling at locations where sampling had been 
previously conducted but discontinued, and by adding new locations in population centers. DOE added 
four new ambient sampling locations during the period when EPA conducted its inspection. 

On the morning of Tuesday, April 8, the inspection team met the NWP Environmental Monitoring field 
sampling team, Jerome Hernandez and Jimmy Neatherly, at the WIPP site and drove to all of the low­
volume environmental air sampling locations shown in Table 1. EPA inspectors observed the weekly 
filter changes performed by the environmental sampling team, using procedure WP 02-EM1012 (Rev. 
16, effective date 4/4/14). 

As shown in Table 1, the ambient environmental sampling network has been expanded significantly 
following the February event. Prior to the event, seven stations were operated. As seen in Table 1, two 
air samplers were operating at the Carlsbad station. After the release event this network was expanded to 
11 by April 8. On April 9, four additional samplers went into operation in the towns of Artesia, Loving, 
Eunice, and Hobbs. These last four samplers are not shown in Table 1. On April 14, members of the 
EPA inspection team traveled to the four new sampling sites and observed sampler positioning and filter 
changes at those locations. 

All of the ambient environmental air samplers are Hi-Q Model CMP-0523CU, housed in metal 
"birdhouses." Figure 2 shows these samplers as they are typically set up. The sampling heads protrude 
vertically from the housing and face downward, at heights that vary between 4 and 8 feet (see Figure 3). 
A pump inside the birdhouse draws air through the sample head, which contains a filter that captures 
particulate material. The ambient air samplers have an integrated analog flow meter and pressure 
gauges. This instrumentation is not used, and therefore does not have a formal maintenance or 
calibration program. Instead, when a new filter is installed, a calibrated digital flow meter is used to 
adjust the pump so that 2.0 cubic feet per minute ( cfm) of air is drawn across the filter. When the filter is 
removed, the same calibrated flow meter is used to measure flow across the filter, which typically 
decreases slightly as material builds up on the filter. Total flow across the filter is calculated by 
averaging these two flow rates, and multiplying the result by the amount of time that the filter was in 
operation. This time is measured by a digital timer on the sampler. These digital timers are hand-verified 
on an annual basis, and paper tags on the unit are used to indicate the date of the last timer verification. 

5 



EPA Air DOCKET NO: A-98-49; II-B3-129; September 2014 

T bl 1 A b" t S r St f a e . m 1en amp mg a IOnS . 
Sampling Abbreviation Instrument Timer 
Location number Verification 

date 
Salt Handling (SLT) 10071 3/25/14 
Shaft 
Training (STB) Not recorded 3/25/14 
Building 
Guard and (GSB) Not recorded 3/25/14 
Security Building 
WIPP Far Field (WFF) 13232 615113 
WIPP Far Field (WFF) 15555 3/25114 
Meteorological (MET) 14778 3/25/14 
Tower 
WIPP East (WEE) 10031 615113 
WIPP South (WSS) 13231 6/5/13 
Mills Ranch (MLR) 14888 615113 
Southeast (SEC) 9918 7/30/13 
Control 
Smith Ranch (SMR) 10032 7130113 
Carlsbad (CBD) 9916 6/20/11 
Carlsbad (CBD) 14889 615113 

Figure 2: Typical DOE Ambient Air Sampler 
Configuration (location Carlsbad) 

Ob serve d on A "18 ,pr1 
Filter height (ft., In Operation on 
estimated) 

6.5 

4 

5 

8 
8 
4.5 

7 
7 
7.5 
4.5 

8 
6.5 
4.5 

2/14/2014 

No 

No 

No 

Yes 
No 
No 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Figure 3: Low-Volume 
Sampling Head 
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Many of the ambient air samplers were observed to be placed in appropriate, unobstructed areas, and the 
filter changes took place according to procedures. At the Carlsbad sampling location, however, 
inspectors observed that the samplers were placed in close proximity to an outbuilding, which could 
potentially restrict airflow to the sampler. Additionally, while Sampler 14889 showed 170.3 hours 
elapsed, its duplicate (9916) showed only 129 hours elapsed. According to DOE procedure, a sample 
can be accepted, with a notation, as long as at least 100 hours are shown for the weekly sample. 
Sampling staff expected that the discrepancy was caused either by a timer failure, or by overheating, 
which can cause the pump motor to shut off intermittently. A hand timer was used to verify the timer on 
sampler 9916. More than 8 minutes elapsed before the timer gave a reading of 0.1 hours, indicating 
timer failure. Sampling staff allowed the sampler to continue running, and stated that they would return 
to replace the timer later that day. It was not clear to EPA whether the resulting sample would be 
considered a duplicate. EPA staff inquired about how instrument failures and maintenance are recorded, 
and sampling staff stated that the both of these occurrences are noted on the sample sheets. 

The EPA team discussed ambient environmental air sampling with Jaci Davis (NWP), cognizant 
engineer for environmental sampling systems. Inspectors inquired whether the air sampling equipment is 
maintained on a routine basis, and whether it is possible to review the maintenance record for a given 
instrument. Although the function of the samplers is checked during an annual systems walkdown, there 
is no set maintenance cycle, and no record dedicated to the maintenance or reliability of the instruments. 
Instead, instrument maintenance is performed on an "as-needed" basis during weekly sample collection, 
and the only maintenance records for the samplers are the repairs logged on sample forms, which are 
retained by the Environmental Monitoring group. Ms. Davis acknowledged that the program has been 
limited due to staffing constraints. 

4.1.2 Radiation Control (RadCon) Air Sampling 

In addition to the network of air samplers that is operated by NWP's Environmental Monitoring 
program, a separate organization under NWP, Radiation Control (RadCon), has deployed ambient air 
samplers throughout the site during recovery operations. Sampling activities such as these can be 
performed at the discretion of the Rad Con program, and are typically not subject to EPA oversight 
because they do not relate directly to regulatory compliance. During the recovery from this incident, 
however, EPA wanted to be sure that DOE had taken adequate steps to rule out releases from points 
other than the exhaust shaft. DOE provided information on sampling and monitoring equipment that had 
been placed around the site to accomplish this task, and the EPA inspection team verified that this 
equipment was present and operating as DOE had stated. 

On Wednesday, April 9, the EPA team inspected the sampling equipment at the Salt Handling and Air 
Intake Shafts. Because of the underground contamination, the aboveground physical structure (shaft 
collar) and area surrounding each shaft has been restricted as a Radiological Buffer Area (RBA). The 
EPA team walked the exterior of the salt shaft, up to the RBA boundary. Brattice cloth, used in mine 
operations to restrict air flow, had been placed over and around the structure of the shaft collar, making 
it impossible to view the continuous air monitor at that location without entering the RBA. Four Hi-Q 
"gooseneck" portable air samplers (P ASs) were observed: 240-Rl-000-0861, 240-R 1-000-1101, 240-
Rl-000-0062, and 240-Rl-000-1610. These instruments are free-standing, low-volume air samplers that 
do not have any external housing. The sample heads are at waist height and parallel to the ground 
surface (see Figure 4). Units 0861 and 1101 were outside the boundary of the RBA. Analog flow rate 
meters in line with the filter head indicated that each was operating at 2 cfm. Although some of the 

7 



EPA Air DOCKET NO: A-98-49; II-B3-129; September 2014 

calibration labels were weathered due to the harsh environment at the WIPP, the instrument calibrations 
are maintained by RadCon, and those that were legible had been recently calibrated. Samples are 
collected from the PASs and counted for radioactive contamination using procedure WP 12-HP3500. 
The frequency of filter changes on PASs is daily, although it was 4-8 hours during the initial response. 
During the initial response, RadCon air samples were all sent for isotopic analysis. 

At the air intake shaft, Hi-Q PAS 240-Rl-000-1612 was observed to be operating within the RBA. A 
Staplex kinetic impactor, which can be used to sample selectively for alpha- and beta-emitting 
transuranics without collecting lighter radon decay products, was present but not operating. As at the salt 
shaft, brattice cloth was placed around the shaft collar. At each location, brattice cloth would be pulled 
over the shaft opening if ventilation was secured (i.e., the ventilation fans turned off). This action would 
be taken to prevent contamination from escaping the shaft, which could occur if the ambient temperature 
dropped and warmer air began to rise from the underground. 

4.1.3 Observations 

EPA observed the DOE WIPP Environmental Monitoring team correctly following procedures and the 
operators readily answered questions regarding both the ambient sampling equipment and procedures. 
Following an event, the importance of obtaining accurate, defensible environmental samples is highly 
evident. The EPA inspection team made several observations which could help DOE strengthen its 
environmental air sampling program, particularly as it assesses and expands its sampling network. 

8 
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The physical positioning of several ambient air samplers needs to be improved for the samplers to 
function properly. The ambient air samplers located at the Carlsbad location were partially obstructed by 
a large outdoor shed and closely parked maintenance trucks, potentially preventing air flow from the 
desired 270 degree sampling area or even the 180 degree minimum sampling area. The presence of 
vehicles could also provide bias from vehicle emissions, which may interfere with collection efficiency. 
The newly established ambient air samplers located at Artesia, Loving, Hobbs and Eunice were all 
closely located to structures more 
than three times the height of the 
samplers (Figure 5). Each of these 
samplers should be moved to 
attempt to get a 270 degree sampling 
area away from buildings. In 
addition, samplers in Artesia and 
Eunice station were located next to 
regularly plowed farm land, which 
could reduce the collection 
efficiency of gathering the targeted 
radionuclides due to early loading of 
the sample filters with soil 
particulates. Lastly, the sampler in 
Artesia was placed under an exhaust 
vent for the adjacent fire station. 
Particulate exhaust from this vent 
may reduce collection efficiency. 

Fi ure 5: Ambient Air Sampler, Loving Fire Station 

This sampler should be moved away from this exhaust. These observations are made in consideration of 
40 CFR Part 58, Appendix E, Probe and Monitoring Path Siting Criteria for Ambient Air Quality 
Monitoring. The samplers sited at WIPP Far Field, WIPP East, WIPP South, Mills Ranch, Smith Ranch, 
Southeast Control, Met Tower, Salt Hoist, Training Building and the WIPP Guard & Security Building 
were placed in excellent locations for sample collection. 

In addition to collecting representative particulate samples, it is important to know the cumulative air 
volume through the filters to accurately calculate environmental concentrations. DOE's method of 
averaging the flow rates at the beginning and end of a sampling period is coarse, and a timer failure was 
observed during the inspection. The EPA inspection team identified several ways in which DOE could 
limit the amount of error in calculating air volume. These are included in the following section. 

EPA's observations verified that DOE has placed additional sampling equipment at the site as it had 
previously described. It appears that RadCon has taken reasonable steps to detect and mitigate any 
potential releases from the Air Intake and Salt Handling shafts. 

4.1.4 Areas for Improvement 

DOE needs to improve the design, positioning, maintenance and overall capability of its ambient 
environmental air monitoring network. DOE needs to implement a formal maintenance record system 
for its ambient air sampling equipment, in which each sampler has an instrument logbook to document 
repairs and assist in trend analysis of failures. In addition to checking air flow with a calibrated meter at 
each filter change, DOE could send the samplers out for third party calibration annually, or formally 
calibrate the samplers in-house. Another option that DOE should consider is replacing the current analog 
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units with updated digitally controlled systems. Many manufacturers of air sampling equipment 
manufacture digital systems that record power failures, air flow rates and total volume sampled.4 

Specifically, air particulate sampling devices should automatically record power outages. In addition to 
minimizing the impact of timer errors on collecting representative samples, an upgraded system would 
consistently provide a much more precise record of the volume of air sampled, and therefore more 
accurate and defensible environmental measurements. 

The EPA inspection team felt that ambient air samplers should be checked for proper operation more 
frequently than the weekly filter collection cycle, especially because failures (such as loss of power or 
overheating) are not recorded by the sampling equipment and the duration of these problems cannot be 
definitively known. DOE needs to ensure that problems with the ambient air sampling equipment are 
addressed proactively, rather than after sampler failure. 

4.2 Mine Ventilation and Effluent Air Sampling 

The WIPP underground is ventilated by large fans on the surface of the facility, which pull air out of the 
exhaust shaft. By using different combinations of fans, between 60,000 and 440,000 cubic feet per 
minute (cfm) can be exhausted from the mine. Under normal operations, effluent air from the facility is 
exhausted directly to the atmosphere. In an emergency, mine ventilation is reduced and routed through 
banks of HEP A filters. During this incident, an underground radiation alarm automatically triggered this 
shift to filtration. 

Based on EPA's observations, the HEPA filters continue to work effectively with the additional sealing 
by DOE to prevent leakage. However, DOE's Accident Investigation Report identifies several 
deficiencies in the ventilation system that, had they been corrected prior to the accident, would have 
further minimized the release. Specifically, the investigation concluded that "the unfiltered above 
ground release identified in Phase 1 of the investigation was preventable. The ventilation system has 
[HEP A] filter bypass dampers that represent a pathway of unfiltered exhaust into the environment. 
These isolation dampers are not suitable as a containment boundary and reduce the overall efficiency of 
the HEPA filter system." (AIB Phase 1 Report, p. ES-8) The investigation found that this situation 
originated in DOE's assumption that "only relatively smaller releases in the [underground] ... were judged 
to be credible." As a result, "the damper design was not required to meet requirements in the nuclear 
industry ventilation code." This view of the potential for releases also contributed to a maintenance 
environment in which "there was significant degradation in the material condition of several ventilation 
system components identified that were not being aggressively pursued." (p. ES-2) 

A major concern of EPA, prior to the inspection, was DOE's post-incident realization that the isolation 
dampers used to divert exhaust air into the HEP A filter banks were designed with a certain amount of 
leakage, allowing some effluent air to bypass the filters and be exhausted directly to the atmosphere via 
Station B. EPA placed a high priority on understanding the implications of this leakage. Because the 
HEP A filtration system is functioning as the primary defense against additional contamination escaping 
the underground, EPA also discussed maintenance of the system with the responsible personnel. EPA 
also inspected the equipment used to sample the exhaust air from both the underground facility and 
Waste Handling Building (WHB). 

4 Environmental Protection Agency (EPA). Environmental Radioactivity Surveillance Guide. ORP/SID 72-2. Washington, 
D.C.: 1972 
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4.2.1 HEPA Filtration of Effluent Air 

On the morning of April 9, the EPA inspection team and site engineering staff held a discussion of mine 
ventilation, HEP A filtration and duct maintenance. EPA inspectors also walked down the outside of the 
exhaust system, and examined schematics of the system with engineering personnel. From these 
discussions, EPA was able to confirm that the air that bypassed the HEP A filters (prior to the sealing of 
the dampers on March 6) passed through the facility exhaust at Station B, and representative samples 
were taken of the total facility exhaust by effluent samplers at that location. 

The exhaust system can be operated in several configurations. If the facility is not in filtration mode and 
one or more of the three "860" fans is being operated, exhaust air passes through the open dampers into 
the plenum building, and is then exhausted at Station B. In filtration mode, a single 860 fan is operated 
and the dampers are closed, forcing air through the HEP A filtration banks. Because the plenum building 
remains under negative pressure, some unfiltered air passed through the dampers and was exhausted 
without being filtered, prior to the sealing of this leak pathway. However, because all of this air is 
exhausted through the same pathway, air samples taken at Station B capture all radioactive material that 
enters the environment. In Figure 6, the red arrows denote the path of unfiltered mine exhaust, the green 
arrows show the path of filtered air, and the orange arrow shows the mixture that is exhausted from the 
plenum building. There are similar sets of dampers on each of the three "700" fans (the typical exhaust 
points for high ventilation configurations) that are likewise closed when the facility enters filtration 
mode. However, these dampers are under constant negative pressure, so any leakage at those locations 
would pull exterior air into the effluent stream. 

Station A 
air sampler 

,~ ., 
f 

Figure 6: WIPP Exhaust and HEP A Filtration System, 
Showing exhaust air pathways during filtration mode 

~f •• n [Qli 
HEPA banks 

plenum 
building 
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Discussions with engineering staff confirmed that the HEP A system had been tested regularly against its 
original design standard. At the time of the inspection, considerable effort was being devoted to 
planning the change-out of the filter media. The site was planning to replace all components (mod or 
roughing filter which is designed to capture large particles, high-efficiency filter, and two HEPA filters) 
on one side, and the mod filter on the other side. Pressure gauges are located between each of the filter 
stages, and the pressure differential (measured in pounds per square inch, or psi) across each component 
of the filter is used to monitor its performance. As more material builds up on a filter component, air 
encounters greater resistance when passing through, and the differential pressure increases. 

At the time of the inspection, staff were closely watching the roughing filters, and based on 
conversations with the manufacturers, raised the differential pressure alarm point from 2.0 psi to 2.5 psi, 
shortly before the previous alarm point was reached on April 7. The previous alarm point was more 
conservative than necessary, and the filter is designed to withstand a differential pressure greater than 
2.5 psi. 

In the event that filter loading creates too high a pressure differential across the roughing filter, the filter 
would tear, creating a pathway for unfiltered air. Because each HEPA bank includes four filter stages in 
series, however, failure of the roughing filter would not compromise overall filter efficiency. Instead, the 
next filtration stage, the high efficiency filter, would begin loading at an accelerated rate. Engineering 
personnel did not anticipate any obstacles to the continued operation of the HEPA filters. A 5 psi 
pressure differential across the entire HEP A bank is currently the alarm point that would force the site to 
secure ventilation by shutting down the exhaust fan. (Securing ventilation would increase the risk of 
contamination escaping through the air intake and salt handling shafts. It is for this reason that brattice 
cloth has been placed at each of those locations.) Loss of effectiveness of the HEPA filtration system is 
unlikely to occur through a sudden, catastrophic failure. Rather, many warning signs, alarms and smaller 
failures would take place before any event could compromise overall HEPA efficiency, allowing DOE 
to shut down the system if necessary. 

4.2.2 Effluent Sampling System 

There are four sampling stations set up at the WIPP to sample effluent air from the facility. Station Dis 
underground, at the entrance to the air exhaust shaft, and was not accessible during this inspection. Air 
exiting the underground through the exhaust shaft passes through Station A, prior to being exhausted or 
filtered. If the facility is in filtration mode, air passes by Station B after filtration and prior to exhaust. 
Lastly, all air in the Waste Handling Building passes through HEPA filters and is exhausted through 
Station C. This includes any air that rises up the Waste Handling Shaft. Prior to the incident, Station A 
was the sampling point of compliance. Now, Station B represents the facility effluent. 

On the afternoon of April 9, the EPA Team inspected effluent air sampling Stations A, Band C. Station 
A consists of three samplers, or skids, each of which has three filter splits. During the inspection, Skid 
A-2 was operating as primary-skid, and Skid A-1 as backup. This configuration had been in place since 
the incident. At that time, Skid A-3 was the primary skid. When the shift to filtration mode is complete, 
the primary skid is shut down, and the filters from that sampler provide evidence of any material that 
escaped unfiltered from the facility. On April 11, Skid A-3 was brought back online. Procedure WP 12-
HP1305, Rev. 12 (effective date 1/16/14) was observed in use at Station A. All skids were within their 
dates of calibration, and all splits were running at 2.0 scfm (standard cubic feet per minute), with 
differential pressures between 0 and 2.01 psi. A continuous air monitor (CAM), Canberra iCAM (i.d. 
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240-Rl-0001277), was operating within the Station A building for the protection of the personnel who 
change the sample filters. 

At Station B, Skid B-l was operating typically. It was calibrated 11/19/13, was drawing 2.0 cfm across 
each split, and a total differential of 6.06 psi across all three splits (corresponding to roughly 2 psi across 
each of the filter splits). A Canberra iCAM (serial no. 4828, i.d. 365-CAM-018-001) had been installed 
on split 3 of Skid B-2. Staff were in the process of connecting this CAM to provide real-time data to the 
Central Monitoring Room. Procedures for responding to information from the iCAM installed at Station 
B will be added to WP l2-ER3906, Categorization and Classification of Operational Emergencies. 

The EPA team also entered the WHB and inspected Station C. The flow meter (411-NT-008-001) had 
been calibrated 11/26/2013, and showed that approximately 13,500 scfm were being exhausted from the 
HEP A filter banks in the WHB, which is within the range of normal operation. The pump for the Station 
C sampler was pulling approximately 0.280 scfm across the sample filter, with a differential pressure of 
0.12 psi, at the time of the inspection. 

Station B has played a critical role during the incident response, because it is the only effluent sampling 
location that represents the facility effluent after it passes through the filtration system and it also served 
as the basis for determining compliance with EPA standards for this incident. EPA found that Station B 
continues to operate within its design specifications and is capable of capturing representative samples. 
Station A continues to operate correctly, and provides an indication of the contamination that is leaving 
the underground and entering the filtration system. Station C also continues to operate as expected. 

4.3 Consequence Assessment 

In the event of a radiological release, DOE has procedures in place to immediately assess the severity of 
the incident and guide its response. In the immediate aftermath of a radioactive release to the air, 
predictive modeling is an important tool for estimating the airborne plume's direction and concentration 
in order to assess potential doses to the public. DOE refers to this activity as consequence assessment. 
Shortly after the February 2014 release at the WIPP, DOE initiated consequence assessment to estimate 
the extent of the release. 

Consequence assessment can be performed using multiple methods, depending on the amount of 
information that is available. The results of consequence assessment do not support regulatory 
compliance, but do guide DOE's decision making process during an event. EPA has regularly inspected 
the consequence assessment program and procedure WP 12-ER4916, Consequence Assessment Dose 
Projection. In the immediate aftermath of the February 2014 incident, EPA requested DOE's 
consequence assessment calculations. DOE first provided a consequence assessment on February 21, 
and later provided multiple revisions prior to the inspection. 

During the inspection, EPA examined whether DOE followed its own procedures throughout the 
incident. Because consequence assessment methodology changes based on the amount of information 
that is known, EPA sought to understand what DOE knew at various points during the response. Prior to 
the inspection, DOE had not yet provided EPA a written timeline of the event that showed what actions 
DOE took during the early response, and what information motivated these actions. Much of the 
information that EPA sought was provided in DOE's Phase I Accident Investigation Board (AIB) report, 
which was published by DOE on April 24, shortly after the inspection took place. In particular, Table 1 
of the AIB report provides a detailed chronology of the radiological release. This report is not intended 
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to replicate that chronology. This section relates the discussions held with site personnel during the 
inspection of the events which guided the development of the consequence assessment. 

On Wednesday, April 9, Robert Hayes ofNWP gave an overview of the incident from the perspective of 
the consequence assessment personnel, within the Radiological Engineering group. On April 11, the 
team met with several site personnel to resolve questions about the interaction between Environmental 
Monitoring, Radiation Control, and Radiological Engineering. Initial participants in the meeting were 
Ed Picazo (NWP) and Robert Hayes. Other participants, many not recorded, joined throughout that 
meeting, notably Jim Stafford, the RadCon Environmental Health and Safety Recovery Manager, and 
Walter MacMiller, the incoming recovery manager. 

At the time of the February 5 fire, the continuous air monitors (CAMs) at the exhaust of Panel 6 were 
not operational, in anticipation of panel closure. The fire clogged the RADOS CAM at Panel 7 with 
soot. During the underground reentries following the fire, the Panel 7 CAM was cleaned and the optical 
lens was replaced, and the CAM passed its functional test and was brought back online. On the night of 
February 14, 2014 at 2314 Mountain Standard Time (MST) the CAM registered a "high" radiation alarm 
and "high-high" radiation alarm in rapid succession and automatically placed the facility ventilation 
system into filtration mode, preventing contaminated exhaust from escaping before filtration was 
activated. 

At the time of the incident, it was not the WIPP policy for Radiation Control or Radiological 
Engineering personnel to be present at the site during the night shift, when waste was not being handled. 
During the initial incident, the on-call RadCon Manager responded to the site at approximately 0400 
MST. At 0630 MST the Station A Skid 2 filter was pulled by RadCon, and counting instruments 
indicated a high level of contamination. At 0800 MST, filters from Stations A and B were pulled again. 
Robert Hayes, consequence assessment engineer, was called at approximately 0830 MST and told to 
report to the site, but provided with no further information. He was detained at security until 1000-1030 
MST. When released, he met with Radiation Control, and was presented with initial gross alpha and beta 
counts from Stations A and B filters. Using those counts, he conducted initial consequence assessments 
according to procedure, using the activities observed at both Station A and Station Band the dose 
modeling program HotSpot. EPA inspectors reviewed the initial worst-case calculation, which assumed 
that all material observed at Station A escaped to the environment. Based on this estimate, the site 
initiated Radiological Engineering procedure WP 12-RE2002, Off-site Sample Recovery. When there is 
a possibility of contamination at an environmental sampling location, this procedure transfers sample 
collection duties from Environmental Monitoring to RadCon, under the guidance of Radiological 
Engineering. Based on meteorology, the WIPP Far Field sampling location was predicted to be the most 
affected sampling station. Together with a RadCon technician, Radiological Engineering personnel 
surveyed their way to the sampler, took external swipes, and counted the filter. No elevated counts were 
detected using field instruments. (Low levels of contamination on the filter were later detected by 
radiochemical laboratory analysis.) 

On February 15, a second set of filters taken from Stations A and Bat approximately 1500 MST showed 
gross alpha and beta counts that had continued to rise. Prior to this time, the assumption was that this 
had been an instantaneous "puff' release. Because the release was in fact continuous over time, and 
because the wind had shifted nearly 180 degrees, consequence assessment needed to be revised, and the 
entire site needed to be surveyed for contamination. At this time, DOE began using the National 
Atmospheric Release Advisory Center (NARAC) for consequence assessments, initially using National 
Weather Service meteorological data. Data from the WIPP meteorological station was incorporated into 
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the NARAC models later. Radiological Engineering conducted site surveys for several days. Every 
fence post in the main plume was surveyed directly, and had a 12" smear taken on the inside. Outside 
the calculated plume, every third fence post was surveyed in a similar manner. No survey results were 
above normal background levels. The only surface contamination found in the facility was inside Station 
A, and likely escaped during sample filter collection. 

EPA was particularly interested in the single sample collected from Skid A-3 on February 15. When the 
facility shifts into filtration mode, the primary skid is turned off as soon as the shift to filtration is 
complete. The resulting sample filter reflects all material that might have escaped the facility exhaust 
unfiltered, and is therefore a key data point in documenting the total release. DOE staff had stated that 
no elevated counts were observed on a Station A, Skid A-3 filter, and during the inspection, EPA 
requested documentation to this effect. Site staff were unable to locate a record of the sample. The 
Recovery manager had logged the initial counts of the sample in a personal log book during the initial 
incident. Internal electronic records could be found on the Tennelec alpha/beta counter used to screen 
the filter, which matched these recorded counts, but formal sample tracking or chain-of-custody forms 
could not be located during the inspection. Site staff agreed that the sample was most likely sent to the 
Savannah River Site (SRS) for radiochemical analysis, but that this would need to be confirmed by the 
RadCon manager at the time of the incident, who was not available during the inspection. DOE later 
provided the chemical mass spectrometry results for this sample (SRNL-F1200-2014-00001). No 
radiochemical analyses were performed. 

4.3 .1 Observations 

Generally, the EPA inspection team found that consequence assessment was performed according to 
procedure. However, as noted throughout DOE's Phase I Accident Investigation Report, there were 
many delays in the early response to the incident. RadCon and Radiological Engineering play critical 
roles in initiating an incident response, but were only on duty during waste handling activities, and not 
present during night shift when the incident occurred. DOE now staffs the site 24 hours a day with 
personnel who are able to respond to a radiological emergency. 

EPA inspectors were concerned by the degree to which effluent and ambient sample handling changed 
during the radiological incident, both according to written procedure and due to operational decisions. 
Environmental Monitoring personnel collect environmental filters during routine operations. It is part of 
WIPP procedure that RadCon personnel collect environmental filters without participation by 
Environmental Monitoring in the event of an emergency. Despite the critical nature of environmental 
sample collection in an emergency, RadCon's only regular practice fulfilling this role is during an 
annual exercise. 

Also, sample analysis did not follow usual procedures. Samples that would ordinarily be sent to WIPP 
Laboratories were sent to SRS and Sandia National Labs, and at least one effluent air filter that would 
ordinarily be subjected to radiological analysis for annual NESHAPs compliance was sent for chemical 
analysis instead. 

4.4 WIPP Laboratories 

EPA inspected WIPP Laboratories, which supports annual NESHAP reporting and emergency response 
activities at the WIPP. On April 10, the team met with Mansour Akbarzedeh, Director, and Ginny Jones, 
QA Manager, and was given an overview of WIPP Laboratories' process. Inspectors toured the 
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laboratory itself and were given a presentation of the laboratory's analytical services. The focus of 
EPA' s discussions with laboratory staff was to understand the lab's procedures. 

Routine environmental air sample filters are collected by environmental monitoring staff using WP 02-
EM 1012, Att.l. Likewise, effluent air samples are collected by RadCon using WP 12-HP1305, Att. 3. 
Prior to receipt, all samples are screened outside the lab using a Ludlum 3030. 100 cm2 swipes are taken 
on all sides of the package, and 40 dpm a, 80 dpm ~ criteria must be met for the sample to be accepted. 
WIPP Laboratories is housed in a building that is operated by the Carlsbad Environmental Monitoring 
and Research Center (CEMRC), a DOE-funded extension of New Mexico State University. As building 
operator, CEMRC sets radiological acceptance criteria, and conducts background radiological screening 
of the entire facility. 

Upon receipt, samples are logged into the hardcopy sample tracking log and an internal chain of custody 
form is generated (WP 12RL-3002). Prior to the incident, samples were held at the site for a 72-hour 
period to allow radon progeny to decay, then counted for gross al~ activity. This practice was 
discontinued during this response because radon products do not interfere with isotopic analyses of 
transuranics, and results can be produced more quickly without compromising the integrity of the 
results. This change was implemented under procedure WP 12RL-1020, Rev. 0, Emergency Sample 
Processing. 

The initial samples collected were screened for all radioisotopes of concern at the WIPP, using gamma 
spectroscopy. After the isotopes of concern were identified, most samples were only counted for 
plutonium and americium. Two weeks prior to the inspection, an additional sample was processed for all 
radionuclides of concern, to confirm that other isotopes were ruled out correctly. This practice will be 
continued periodically. EPA inspectors were told that effluent air samples from Station B will eventually 
be analyzed for all isotopes for reporting NESHAPs compliance. 

WIPP Laboratories produces detailed documentation of each sample that it processes. The EPA 
inspection team examined a complete data package for an environmental air sample filter (AL­
WFF2014-0212-1.1 ). Inspectors noted that one of the sample collection forms (WP 02-EM 1012, Att.1) 
was not properly signed when this filter was collected by RadCon. Although the sample form is not used 
by WIPP Laboratories, the discrepancy was noted in the data package. WIPP Laboratories' procedure 
for Sample and Data Reporting allows raw instrument counts to be released as preliminary, prior to QA. 
This had been the case with this sample, and both the preliminary and final counts were included in the 
data package. Samples and reports are retained until at least the publication of the Annual Site 
Environmental Report. 

4.4.1 Observations 

WIPP Laboratories procedures appear to be clear and well organized. Tracking samples from the field 
through the laboratory is straightforward. Data packages produced by WIPP Laboratories are 
comprehensive. EPA's comprehensive analysis of the WIPP Laboratories data can be found in the 
Verification and Validation of WIPP Data Packages. 5 

5 Environmental Protection Agency. Verification and Validation of WIPP Data Packages. Washington, 
D.C., 2014. [EPA Air Docket A-98-49, Item II-Bl-30; July 2014] 

16 



EPA Air DOCKET NO: A-98-49; II-B3-129; September 2014 

As mentioned previously, RadCon may collect environmental filters in the event of an emergency, per 
procedure WP 12-RE3002, which is enacted at the discretion of the Facility Shift Manager. The 
deficiency noted in the sample control form confirms that this procedural change during an emergency 
can lead to errors. 

4.4.2 Areas for Improvement 

DOE should better integrate routine and incident procedures to enhance preparedness of field and 
laboratory staff to respond to releases. By better integrating routine and incident procedures, DOE will 
reduce the potential for error and enhance preparedness of field and laboratory staff to appropriately 
manage release scenarios. To increase overall response effectiveness, the Environmental Monitoring 
group could assist with sample collection during an incident response and/or the Radiological 
Engineering and RadCon groups could collect samples with Environmental Monitoring more frequently 
during normal operations. 

4.5 Waste Handling 

On Friday, April 11, the EPA inspection team performed a walk down of the WHB, led by Randy 
Britain (NWP). In the contact-handled (CH) waste handling bay, inspectors viewed stored waste. Most 
of this waste had been placed on the pallets that would be used for downloading the waste to the 
underground. Because of space constraints, four sets of waste containers were stored on the unloading 
stations, in the open shipping containers that they had arrived in. Waste tracking forms indicated that the 
waste on pallets had been unloaded on February 2 and 3. The state deadline for emplacing the waste in 
the underground had been extended to May 17, 2014 by an Administrative Order from the state of New 
Mexico. The CH Bay contained the maximum number of waste pallets allowed by the Hazardous Waste 
Permit. If the site demonstrates permit compliance based on actual volumes of stored waste, however, 
the facility will gain an additional waste capacity equivalent to five pallets, which could be used for site­
generated TRU (e.g. reentry personal protective equipment and decon materials). 

Inspectors noted that a counting station has been set up in the CH handling bay, with dedicated counting 
instruments established for effluent air sample filters collected from Stations A and B. These stations 
were set up in response to the incident. There was a discussion of sample handling during the initial 
response with RadCon personnel. Effluent sampling filters are collected per WP 12-HP1305. 8-hour, 24-
hour, and 72-hour counts are conducted. The team observed that the airlock entrances to the Waste Shaft 
collar are now posted as a Radiological Buffer Area. RadCon continues to conduct surveys of the waste 
shaft, and no contamination has been detected in the area so far. 

With the exception of the longer storage times allowed by Administrative Order, no procedural changes 
have been made in waste handling. 

5.0 Conclusions 

In the past, EPA' s Subpart A inspections have been heavily focused on effluent sampling at air stations 
A, B, C and D and monitoring via the CAMs at the active waste panels. This focus proved to be 
appropriate, because the CAM functioned as intended during the incident, and automatically initiated the 
diversion of facility exhaust into the HEP A filtration banks. The HEP A filtration system prevented most 
of the contamination from reaching the environment. Now that the dampers between the unfiltered 
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exhaust and the plenum building have been sealed with foam, the HEP A filtration system should capture 
any significant amounts of contamination that are exhausted from the underground. 

The HEP A filtration of the mine exhaust is functioning as the first line of defense against further 
releases, and has now been operating continuously for a longer period than was ever anticipated. Based 
on discussions with site personnel, EPA found that the site is being proactive about managing the system 
so that it continues to function. The site is working with the filters manufacturer to make sure that the 
filters are operated within their design range, and was proactively monitoring filter behavior and 
planning for filter changes. 

Representative samples of the entire release were collected by the effluent sampling system at Station B, 
allowing an accurate characterization of the source term. Stations A, B and C were all observed to be 
operating correctly during the time of the inspection. Inspectors observed sampling and monitoring 
devices placed throughout the WIPP site that could detect a further release of contamination. 

Consequence assessment was performed according to procedure and used to guide DOE's response. 
Although there was some delay in the initial response, DOE has already taken steps to improve this 
response time. Personnel who are able to respond to a radiological emergency are now on site at all 
times. 

The inspection team found that DOE's ambient environmental air sampling network was generally 
operating as it was designed and in accordance with procedures. This incident demonstrated the 
importance of responding to the increased public demand for information following a release. DOE 
should improve the design, positioning, maintenance and overall capability of its ambient environmental 
air monitoring network. At a minimum, DOE needs to modify the physical positioning of several 
samplers to eliminate the obstruction of airflow or particulate loading of filters. DOE could also increase 
the reliability of its sampling results by implementing a more formal maintenance and calibration system 
for its sampling equipment, and by upgrading to digital systems that provide more data on air flow rates 
and system failures. 

DOE needs to implement stricter sample collection and sample tracking procedures to provide the 
highest quality, most defensible data possible at all times. EPA found that tracking samples from their 
receipt at WIPP Laboratories to final results is clearly and thoroughly documented. However, EPA 
observed several instances during the incident in which sample handling departed from typical operating 
procedures. EPA inspectors were concerned by the handoff of sample collection responsibility from 
Environmental Monitoring to Rad Con during an emergency. Although this change in responsibility is 
clearly documented in site procedures, the sudden staffing change can lead to errors. Specifically, during 
the lab visit EPA noted a deficiency in a sample control form for an ambient environmental sample filter 
collected by Rad Con. EPA was likewise concerned that samples that would ordinarily be sent to WIPP 
Laboratories were evidently sent to SRS and Sandia National Labs. While some of these decisions were 
made for valid reasons, such as high sample radioactivity or backlogs of work at WIPP Laboratories, 
EPA is concerned that the decisions were made on an ad-hoc basis and not well documented. 

EPA is particularly concerned by the handling of the filter from Skid A-3, which would have provided 
objective evidence that no release took place at Station A prior to the shift to filtration. After initial 
counting that was judged to be at background, the filter was sent for chemical analysis instead of 
isotopic analysis. The site has now collected a series of filters at Station B, only some of which have 
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been subjected to a full suite of radiochemical analyses. DOE has valid reasons for preserving these 
samples as it investigates the incident. However, DOE will need to work with EPA to make sure that the 
analysis of effluent samples is conducted in a manner that is as consistent as possible with analyses 
previously performed to support the WIPP's NESHAPs compliance. 
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Purpose: 

Attachment I: Inspection Plan 

Inspection Plan: WIPP Underground Reentry 
(Transmitted to DOE by letter on April 4, 2014) 

EPA regularly conducts inspections to verify that the Department of Energy (DOE) has accurately 
monitored, calculated, and reported possible radiation doses to members of the public due either to 
normal operations or to any accidental releases that may have occurred during the last reporting period. 
EPA has closely tracked DOE's response to the incident on February 14, 2014, which resulted in the 
release of a small amount of radioactive material from the facility. Given the unusual nature of the 
situation, and the potential for reentry activities to disturb additional radioactive material, EPA will be 
present and conduct inspection activities while DOE enters the underground facility. 

This inspection is conducted under the authority of 40 CFR 191, Subpart A. This inspection is part of 
EPA' s continued oversight to ensure that, during the operational phase of management and storage of 
radioactive waste, the WIPP continues to comply with the public dose limits expressed in 40 CFR 
191.03. The authority to enter the site and conduct confirmatory sampling, if deemed necessary by the 
Agency, is provided by § 194.21, Inspections. 

Scope: 
The scope of this inspection includes activities performed by DOE at the WIPP relevant to radiation 
releases from the site, with a focus on DOE's ability to prevent further releases and to measure any 
future releases if they occur. EPA will conduct sampling to determine DOE's capability to adequately 
quantify any actual or potential radiation dose to members of the public. Inspection activities will 
include an examination of DOE plans, site procedures and sampling equipment both on- and off-site. In 
addition to site activities, EPA will also review a sub-set ofDOE's laboratory analytical data collected 
since the incident. · 

Focal Areas for this Inspection: 
Has DOE accurately characterized the source term and extent of the release? 

Is the mine exhaust filtration system working as intended, and will it continue to do so? 

Does DOE have appropriate monitoring and sampling devices on site during underground reentry 
operations? 

Is DOE's array of on- and off-site air monitors in working order? 

Does DOE continue to store and handle transuranic waste at the site safely and according to procedure? 

Location: This inspection will be held at the WIPP facility located twenty-six miles south east of 
Carlsbad, New Mexico and the surrounding vicinity as needed. 

Inspection Dates: Beginning April 7, 2014. 
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Attachment II: Inspection Checklist 

Mine exhaust filtration system (HEPA filters): 

1) Following the foaming of the exhaust dampers, is 100% of the facility exhaust passing through 
the HEP A banks? 
Yes. Now that the dampers between the unfiltered exhaust and the plenum building have 
been sealed with foam, the HEP A filtration system should capture any significant amounts 
of contamination that are exhausted from the underground. 

2) Based on swipes, CAM results, and air samples taken near the isolation dampers, what is known 
about the quantity of material that escaped from the dampers? 
Because all exhaust (effluent) air, including leakage that bypassed the HEPA filters, is 
exhausted at Station B, air samples taken at Station B have captured all radioactive 
material released to the environment. 

3) Are the HEPA filters currently operating within design specifications? 
Yes. At the time of the inspection, site staff were working with the filters' manufacturer to 
make sure that the filters are operated within their design range. 

4) Will HEPA performance degrade with time? How long can the filters operate before a media 
change is necessary? 
Overall HEP A efficiency will not degrade with time, but differential pressures will increase 
across individual components. The site operators will make the determination to change 
media based on actual filter performance (differential pressure). 

5) What is the status ofDOE's procedures to change the roughing and HEPA filters? 
The procedure for changing contaminated media was under development at the time of the 
site inspection, and was scheduled to be rehearsed during the following week. (The filters 
were changed in response to the February 14 release.) 

Reentry: 

1) Has DOE provided a sufficiently specific reentry plan that EPA is able to understand? 
Yes. DOE presented details of its Phase 3 reentry to the potentially contaminated areas of 
the mine during a Town Hall meeting in Carlsbad on April 10. 

2) Has DOE used geotechnical and other data (i.e. remote reading of cable extensometers) to 
understand the underground event to the greatest possible degree? 
Yes. Remote geotechnical data did not reveal any abnormal occurrences. 

3) Has DOE identified all possible release points from the underground facility (i.e. is the salt 
handling shaft a possible release point)? 
Yes. DOE has established Radiological Buffer Areas at the Waste Shaft, Salt Shaft, and Air 
Intake Shaft. 

4) Has DOE taken proper steps to monitor and sample for any contamination that is disturbed and 
released during reentry? 
Yes. The Waste Handling Shaft is located within the Waste Handling Building, which is 
surveyed regularly. RadCon has placed additional sampling equipment at the Salt and Air 
Intake shafts to reasonably detect and mitigate any further potential releases. 
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Air Sampling Program Review: 

1) Perform an independent sampling at a set (3 candidate locations-- WIPP Far Field, WIPP East 
and WIPP South locations) of DOE air sampling locations by setting up EPA low volume air 
samplers for the duration of the initial mine reentry activities. Coordinate with DOE to ensure 
that we can approximate the same methods used at the existing sites, including sampler flow 
rates, filter media, height above ground, sampling periods, counting periods. Filters will be 
analyzed by NAREL. 
Sampling was conducted as planned. See Section 4.0. 

2) Inspect the DOE air monitoring/sampling locations, verifying the following: 
a. Samplers are well maintained, and flow rate audits are conducted. 
b. Sampler intakes are free of debris and in good working order. 
c. Reliable power is available to service equipment needs. 
d. Airflow in the immediate vicinity of the site is open, and free of obstructions (e.g., brush, 

walls, buildings, etc). 
e. Site operators are following their quality assurance plans, and documenting actions 

appropriately. 
Yes. DOE's ambient environmental air sampling network was generally operating as it was 
designed and according to procedures. Suggestions for improvements are offered in Section 
4.1.1, Environmental Monitoring. 

Consequence Assessment/Subpart A: 

1) Did WIPP staff follow the appropriate procedures for conducting consequence assessments? 
Yes. Consequence Assessment was conducted using the methodologies in procedure WP 12-
ER4916, Consequence Assessment Dose Projection. Specifically, initial estimates used the 
program HotSpot and worst-case assumptions, and later calculations used NARAC models 
and more refined estimates of the release. 

2) What was the Material-at-Risk in Panel 7, Rm 1? 
Material-at-Risk was never used to guide dose projection. Filter counts from Station A 
were available for use at the time of the first calculation - see Item 4. 

3) What was the exact timeline of the incident (i.e. alarms and shift to filtration)? 
Table 1 of the DOE Accident Investigation Board (AIB) Phase I report provides a detailed 
chronology of the radiological release. 

4) What were the assumptions and results of DO E's initial (worst-case) consequence assessment? 
The initial worst-case calculation assumed that all material observed at Station A escaped 
to the environment. The calculation guided field surveys during the initial response. 

5) Can DOE provide data showing that no releases took place from Station A prior to shifting to 
filtration? 
DOE was unable to provide objective evidence to this effect. DOE has provided calculations 
which show that unfiltered air did not reach the exhaust before the shift to filtration was 
complete, and facility logs indicate that the relevant air filter did not show elevated gross 
alpha/beta counts. However, records of this sample were unavailable during the inspection, 
and the sample was sent for chemical, rather than radiological analysis. 
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Stored waste: 

1) How is the site currently handling and storing waste? What are the major changes as a result of 
the incident? 
All stored waste at the site is in the Waste Handling Building, which is full to permitted 
capacity. Longer storage times have been permitted by Administrative order from the 
State, but no procedural changes have been made in waste handling. 

2) Are all current waste handling activities covered by existing procedures that have already been 
inspected by EPA? If not, what new procedures have been developed? 
No new procedures have been developed for waste handling. 

WIPP Laboratories: 

1) How has WIPP Laboratories determined the radionuclides of concern? 
The initial samples collected were screened for all radioisotopes of concern at the WIPP 
using gamma spectroscopy, which identified plutonium and americium. Additional samples 
are periodically processed for all WIPP radionuclides. 

2) Has WIPP labs altered counting times or any other procedure in response to this incident? 
Procedure WP 12RL-1020, Rev. 0, Emergency Sample Processing, allows the lab to skip a 
72-hour holding period to allow radon progeny to decay and final gross alpha/beta count, 
and proceed directly to the isotopic analyses of transuranics. 

3) What quality control steps have been taken by WIPP labs (e.g. spikes, blanks, duplicates)? How 
are these reflected in WIPP labs' data packages? 
All of the above quality control steps were observed in the data package reviewed by the 
EPA WIPP inspection team. Verification and validation ofWIPP Laboratories' data from 
the incident was undertaken separately by EPA's National Analytical Radiation 
Environmental Laboratory. 6 

4) What steps have WIPP labs taken to keep laboratory background to a minimum? 
All samples are screened outside and must be below dose criteria to be accepted. CEMRC, 
the building operator, sets the radiological acceptance criteria and conducts background 
radiological screening of the entire facility. For high activity samples, WIPP Laboratories' 
counting procedures are altered to prevent contamination of the instrument probe. 

6 Environmental Protection Agency. Verification and Validation ofWJPP Data Packages. Washington, D.C., 2014. [EPA Air 
Docket A-98-49, Item II-Bl-30; July 2014] 
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Summary of EP A's Response and Findings 
Related to the February 2014 Radioactive Release at the 

Waste Isolation Pilot Plant 

Incident Background 

In 1999 the U.S. Department of Energy (DOE) began waste disposal operations at the Waste 
Isolation Pilot Plant (WIPP) in New Mexico. The WIPP is a deep geologic repository for 
permanent disposal of transuranic radioactive waste, which is a byproduct of the nation's nuclear 
defense program. Transuranic waste consists of clothing, tools, rags, residues, debris, soil and 
other items contaminated with small amounts of plutonium and other long-lived, man-made 
radioactive elements. 

On February 14, 2014, an underground continuous air monitor measured airborne radioactivity 
near the location where waste was being placed within the WIPP repository. The air exhaust 
switched to a filtered mode of operation to capture radioactive material before it could enter the 
environment. On the following day an aboveground exhaust air monitor on the WIPP site 
detected very low levels of airborne americium and plutonium venting to the environment. It is 
believed that a small amount of radioactivity leaked through the air exhaust-duct dampers, 
bypassing the filtration system. 1 

On March 6, 2014, DOE sealed the dampers with high-density expanding foam insulation to 
ensure that all air exhausted from the underground passes through the filtration system. Only 
trace amounts of radioactivity, which are consistent with the efficiency of the filtration system, 
have been measured in the environment since low levels were found in the days immediately 
following the incident. 

U.S. Environmental Protection Agency (EPA) Regulatory Authority 

The WIPP Land Withdrawal Act (L WA) of 1992, which defined the operational and oversight 
framework for the WIPP, granted EPA the authority to ensure that the facility complies with 
EPA's environmental regulations for the management, storage, and disposal of transuranic waste, 
as well as other specified environmental laws and regulations. EPA certifies compliance with the 
disposal standards (Title 40 Code of Federal Regulations Parts 191 and 194 [ 40 CFR 191 and 
194 ]), which protect public health and the environment from releases of radioactive material 
after the repository is closed. DOE is required to submit an application for re-certification every 
five years, at which time EPA evaluates the application and determines whether or not the WIPP 
remains in compliance with EPA' s long-term disposal regulations. DOE submitted its third re­
certification application in March 2014. EPA is considering how changes DOE may make in 
response to the February 2014 incidents will affect the review of this application. 

EP A's waste management and storage standards ( 40 CFR 191, Subpart A) set limits on the 
amount of radiation the public can receive during the operation of the facility so that, in any one 

1 Department of Energy. Accident Investigation Report: Phase 1: Radiological Release Event at the Waste Isolation 
Pilot Plant on February 14, 2014. Washington, DC: 2014. 
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year, no member of the public may incur exposures greater than 25 millirem (mrem) to the whole 
body and 75 mrem to any critical organ. EPA oversees compliance with these standards by 
consistently conducting annual inspections and reviewing DOE's records and reports. 

DOE and EPA also agreed-via a 1995 Memorandum ofUnderstanding2-that the WIPP will 
comply with EPA standards established under the Clean Air Act that apply to DOE facilities but 
from which the WIPP and other similar disposal facilities would be exempt. The National 
Emission Standards for Hazardous Air Pollutants (NESHAPs) for DOE facilities ( 40 CFR Part 
61, Subpart H) states that radiological emissions must not exceed an effective dose equivalent 
(EDE) of 10 mrem/year to any member of the public. Several of the activities described in this 
report address these compliance requirements. 

DOE demonstrates compliance 
with EPA's public dose 
standards during the 
operational period of the 
facility by continuously 
sampling the effluent (exhaust) 
leaving the underground. This 
sampling has routinely been 
performed at the unfiltered exit 
to the air exhaust shaft (Station 
A), which is the primary 
release point, and at the waste 
handling building (Station C). 
The measured values are then 
fed into models approved by 
EPA to calculate doses to the 
public. Since the February 14 
incident, sampling at the 
exhaust shaft has taken place at 
Station B, after the exhaust has 
passed through the high­
efficiency filters. Air leaving 
the waste handling building has 
always been filtered. A graphic 

Figure 1: WIPP Ventilation System 
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showing the WIPP exhaust system can be found in Figure 1. 

DOE also conducts environmental (ambient) air monitoring at locations within the WIPP facility 
and at selected off-site locations. This monitoring has not been used to demonstrate compliance 
with EPA's public dose standards; however, it provides confirmation ofDOE's modeled results 
for the compliance locations. DOE reports the data from this ambient monitoring system to EPA. 

2 Department of Energy and Environmental Protection Agency. "Memorandum of Understanding Between the U.S. 
Environmental Protection Agency and the U.S. Department of Energy concerning the Clean Air Act Emission 
Standards for Radionuclides, 40 CFR Part 61 Including Subparts H, I, Q & T," 1995. 
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EPA does not exercise a formal emergency response function at the WIPP; however, EPA 
reviews DOE's procedures and drills to be confident that DOE will respond appropriately to 
emergency situations. This document summarizes activities conducted by EPA, consistent with 
its oversight role, to evaluate DOE's response to the February 2014 release and potential actions 
to prevent, mitigate or better characterize such incidents in the future. 

EPA's Response 

On March 26, 2014, EPA published EPA Actions in Response to Release of Radioactive Material 
from the Waste Isolation Pilot Plant (Action Plan),3 which presents EPA's activities in response 
to the February 2014 release at the WIPP. Subsequently, from April to June 2014, EPA 
completed the actions listed in its Action Plan: review of DO E's modeling, assessment of DO E's 
environmental monitoring system, completion of an initial on-site inspection and review of 
DOE's laboratory data. EPA also inspected DOE's inventory tracking system for wastes 
temporarily stored at the waste management facility in Texas, Waste Control Specialists (WCS), 
which is storing certain containers of transuranic waste while the WIPP facility remains closed. 

Summary of Findings 

As indicated above, DOE demonstrates compliance with EPA's standards by continuous 
sampling of the effluent leaving the underground. DOE did this successfully during the February 
2014 release. In order to capture all of EPA' s findings based on our activities between April and 
July 2014, EPA's report considers how DOE can better ensure compliance with EPA standards. 

EPA's findings confirm that the exposure from the February 2014 release was well below EPA's 
Clean Air Act regulatory limit of 10 mrem annual dose and that the radiation release from the 
WIPP did not pose a public health or environmental hazard above ground. Therefore, these 
findings confirm that DOE was in compliance with EPA's standards. In addition, EPA finds that 
DOE's dose modeling and effluent monitoring for demonstrating regulatory compliance with 
public dose standards remain appropriate for that purpose; however, EPA's reviews and 
inspections showed that there are several areas where improvements would enhance DOE's 
ability to provide the best possible information to the public and its partner agencies during a 
release. 

This report addresses only the activities included in the EPA Action Plan. DOE has made 
progress in evaluating the situation in the underground and in narrowing the hypothesis on the 
cause of the release, as well as assessing possible corrective actions and addressing the potential 
for future releases. The conclusions in this report do not incorporate these more recent DOE 
activities. EPA continues to monitor DOE's activities and remains prepared to assist as 
necessary. 

EPA arrived at the following conclusions based on review of DO E's modeling and data, and the 
completion of the April 2014 site inspections: 

3 Environmental Protection Agency. EPA Actions in Response to Release of Radioactive Material from the Waste 
Isolation Pilot Plant. Washington, D.C.: 2014. 
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Review ofDOE's Modeling 

In the immediate aftermath of a radioactive release to the air, predictive modeling is an important 
tool for estimating the airborne plume's direction and concentration to assess potential doses to 
the public. DOE refers to this activity as consequence assessment. Shortly after the February 
2014 release at the WIPP, DOE initiated consequence assessment to estimate the extent of the 
release. 

Based on the source term measured by DOE in the several days after the event, the modeling 
indicated that the release was very low-level and was largely confined to the Land Withdrawal 
Boundary (L WB), thus limiting exposure to the public. Figure 2 shows a map of the WIPP site. 
The initial DOE-performed modeling was corroborated by DOE's subsequent compliance 
modeling that indicated the release would result in annual exposure less than 1 mrem to the 
nearest populations, which is well below EPA' s NESHAP regulatory limit of 10 mrem annual 
dose. At the end of the year, DOE will perform additional annual dose modeling, taking into 
account all radioactive emissions over the course of the year, to demonstrate that the WIPP 
remains in compliance with EPA's standards. 

Figure 2: Map ofWIPP air sampling sites as of February 14, 2014 

The Clean Air Act Assessment Package (CAP88-PC) is EPA's computer software system for 
calculating dose from annual releases of radionuclides to the air and is approved for 
demonstrating compliance with EPA's NESHAP requirements. DOE performed dose 
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calculations using CAP88-PC Version 3 to assess the location of the highest potential public 
dose at and outside of the WIPP fence line. As verification, EPA was able to re-produce DOE's 
results using the same CAP88-PC model and source information as DOE. 

EPA also performed calculations with CAP88-PC Version 4, which uses updated age-specific 
breathing rates and updated dose conversion and utilization factors, and found the projected 
doses to be lower than the Version 3 results.4 Both DOE's and EPA's dose calculations resulted 
in an effective dose equivalent of less than 1 mrem/year, well below the regulatory limit of 10 
mrem/year. EPA's review ofDOE's CAP88-PC compliance modeling can be found in 
Environmental Protection Agency's Confirmatory Dose Calculations of the Department of 
Energy's Use ofCAP88-PCfor the February 2014 Radiological Emission Release at the Waste 
Isolation Pilot Plant.5 

Subsequent environmental sampling and analysis of air, soil and sediment indicated that levels of 
radioactivity following the initial release were also very low, in line with the modeled 
concentrations and doses. 6 

Assessment ofDOE's Ambient Air Monitoring System 

EPA reviewed the design ofDOE's ambient air monitoring network to assess whether the 
number and placement of air samplers were adequate for initial detection of the off-site radiation 
release. 

At the time of the incident, DO E's network comprised seven ambient air samplers in the vicinity 
of the WIPP. The location of these samplers accounted for the predominant wind direction in the 
area and the location of known residents and population centers in this sparsely populated area. 
The sampling locations included a "control" point in the expected upwind direction from the 
WIPP. Placement of this air sampler provides a baseline background level against which to 
compare possible releases and a limited ability to detect radioactivity if winds shift from the 
expected predominant direction. Figure 2 includes the locations of DO E's ambient air samplers 
operating during the February 2014 release. 

During the February 2014 release, the winds at the WIPP were blowing predominantly in the 
northwesterly direction and DOE's ambient air monitoring network in place on February 14 did 
detect and measure the off-site levels of radioactivity. The levels detected were consistent with 
those projected by modeling and did not pose a hazard to public health or the environment. 

Since the incident, DOE has installed additional ambient air samplers to cover population centers 
in the region and to account for a wider range of wind or plume direction. Even with the 

4 CAP88-PC Version 4 is undergoing testing and has not yet been released for regulatory compliance 
demonstrations. 
5 Environmental Protection Agency. Environmental Protection Agency's Corifirmatory Dose Calculations of the 
Department of Energy's Use ofCAP88-PCfor the February 2014 Radiological Emission Release at the Waste 
isolation Pilot Plant. Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-Bl-32; August 2014] 
6 Environmental Protection Agency. Consequence Assessment Review Summary for the February 2014 Radiological 
Emission Release at the Waste Isolation Pilot Plant. Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II­
Bl-33; August 2014] 
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additional samplers now in place, EPA believes that DOE's ambient air monitoring network-in 
terms of instrument capability as well as the number and location of stations-is not sufficient to 
reliably detect and quantify air releases that do not follow the predominant wind direction. In the 
event of such a release, particularly one significantly larger than the February 2014 release, it 
would be difficult for DOE to confirm its modeling results and provide the information necessary 
to address public concerns. 

In a May 5, 2014 conference call between DOE and EPA, DOE stated its intention to conduct a 
full review and update of its ambient air monitoring system. 7 Essential to that review will be 
clearly defining the goals, scope and data quality objectives of an updated ambient air 
monitoring system, because these directly affect the requirements for monitor sensitivity, 
location, operation and maintenance. These findings are detailed in EPA's Subpart A Inspection 
Report in Response to the Incident of February 14, 20148 along with findings on other DOE 
monitoring activities, including underground radiation control/contamination monitoring and 
stack/release point monitoring. EPA will track DOE's ambient air network review and may 
provide additional feedback based on the progress and results of DO E's review. 

On-site Inspection at the WIPP 

EPA's April 2014 inspection focused on the actions taken by DOE and its prime WIPP 
contractor, Nuclear Waste Partnership (NWP), in response to the February 2014 release. EPA 
inspectors examined the WIPP's effluent and ambient air monitoring devices as well as methods 
used to estimate radiation doses to the public. EPA found that DOE's response and effluent air 
sampling provided enough information to quantify the release for compliance purposes; 
however, the inspection identified opportunities for DOE to improve sampling and analysis 
procedures. The details of the inspection and findings can be found in Subpart A Inspection 
Report in Response to the Incident of February 14, 2014. 

EPA's team addressed the following questions during the April 2014 inspection: 

Has DOE accurately characterized the source term and extent of the release? 
EPA found that DOE's response and effluent air sampling procedures provided enough 
information to quantify the release for compliance purposes. After the WIPP facility switched to 
filtration mode, the effluent air samples taken at monitoring Station 8-located in the exhaust 
duct, downstream of the HEP A filters-represented all air leaving the facility, including the 
small leakage that bypassed the filters. 

EPA noted multiple deviations from typical air sampling operations, some according to written 
procedure and others due to operational decisions. In operating the ambient air sampling 
network, DOE followed procedures that call for certain changes to the routine sample collection 
protocol when an incident occurs or a release is suspected. Inspectors observed that these 
procedures led to less experienced personnel conducting air sampling, which affected the 
completeness of sample collection reports for the laboratory. 

7 R. Patterson (U.S. Department of Energy, Carlsbad Field Office), personal communications, May 5, 2014 
8 Environmental Protection Agency. Subpart A Inspection Report in Response to the Incident of February 14, 2014. 
Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-B3-l29; August 2014] 
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Similarly, EPA also observed decisions about the handling and analysis of air filters that were 
not consistent with site procedures. Under normal operations, effluent air filters analyzed for 
NESHAPs compliance would be composited and subjected to radiochemical analysis at the 
WIPP Laboratories. Many of the filters were analyzed individually, and at least one filter that 
would ordinarily have been subjected to radiological analysis for annual NESHAPs compliance 
was sent instead for chemical analysis at a different laboratory. It appears that some of these 
decisions were made for valid reasons, such as work backlogs or high sample radioactivity that 
WIPP Laboratories is not equipped to handle. These minor deviations in sample collection 
procedures should not affect the sample results; however, EPA is concerned that the decisions 
were made on an ad-hoc basis and not well documented. 

Is the mine exhaust filtration system working as intended, and will it continue to do so? 
The ventilation system performed adequately to contain the February 2014 release. The 
continuous air monitor located underground at the exhaust of the active waste panel functioned 
as designed: detecting the release, activating the alarm and switching the ventilation system to 
filtration mode. The final step in the changeover was performed manually, as called for in 
procedures, and in a timely manner so that no contaminated exhaust was released before the 
changeover to filtration was complete. The high-efficiency particulate air (HEP A) filtration of 
the mine exhaust prevented the majority of the contamination from reaching the environment; 
however, leakage around the dampers allowed a small amount of mine exhaust to bypass the 
HEPA filters and escape into the environment.9 

Based on EPA's observations, the HEPA filters continue to work effectively with the additional 
sealing by DOE to prevent leakage. However, DOE's Accident Investigation Report identifies 
several deficiencies in the ventilation system that, had they been corrected prior to the accident, 
would have further minimized the release. Specifically, the investigation concluded that "the 
unfiltered above ground release identified in Phase 1 of the investigation was preventable. The 
ventilation system has [HEP A] filter bypass dampers that represent a pathway of unfiltered 
exhaust into the environment. These isolation dampers are not suitable as a containment 
boundary and reduce the overall efficiency of the HEP A filter system." 10 The investigation found 
that this situation originated in DOE's assumption that "only relatively smaller releases in the 
[underground]. .. were judged to be credible." As a result, "the damper design was not required to 
meet requirements in the nuclear industry ventilation code." This view of the potential for 
releases also contributed to a maintenance environment in which "there was significant 
degradation in the material condition of several ventilation system components identified that 
were not being aggressively pursued."11 

As noted above, the HEPA filtration system continues to operate effectively, although it has been 
operating continuously for a longer period than was ever anticipated. Currently, DOE is actively 

9 See Chapter 2. Department of Energy. Accident Investigation Report: Phase 1: Radiological Release Event at the 
Waste Isolation Pilot Plant on February 14, 2014. Washington, DC: 2014. 
10 See page ES-8. Department of Energy. Accident Investigation Report: Phase 1: Radiological Release Event at the 
Waste Isolation Pilot Plant on February 14, 2014. Washington, DC: 2014. 
11 See page ES-2. Department of Energy. Accident Investigation Report: Phase 1: Radiological Release Event at the 
Waste Isolation Pilot Plant on February 14, 2014. Washington, DC: 2014. 
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overseeing and maintaining the ventilation system so that it continues to function as the first line 
of defense against any possible releases during accident investigations. DOE would be alerted to 
any impending failure of the system by several warning signs and smaller failures that would 
allow the Department to shut down the system if needed. 

Does DOE have appropriate monitoring and sampling devices on-site during underground 
reentry operations? 
EPA inspectors found DOE's monitoring and sampling equipment to be in place and operating as 
described in DOE's plan for reentry to the underground. 

Is DOE's array of on- and off-site air monitors in working order? 
EPA inspected the effluent air samplers and all of DO E's environmental air samplers. The 
effluent air sampling equipment, which supports regulatory compliance, was in proper working 
order. 

EPA identified several areas needing improvement related to DOE's ambient environmental air 
samplers, which provide confirmation of DO E's modeled results at the compliance locations. 
Specifically, several ambient air samplers were placed in locations where surrounding buildings 
limited airflow to the samplers or where nearby activities could impact sampling results. 
Additionally, DOE should review its equipment and maintenance practices to determine whether 
it is possible to improve the reliability and defensibility of the ambient monitoring network. 

Does DOE continue to store and handle transuranic waste at the site safely and according to 
procedure? 
Due to the underground contamination, EPA was unable to inspect the WIPP underground waste 
rooms that would be part of an annual inspection. EPA did inspect the Waste Handling Building 
(WHB) and found the site had not deviated from typical waste handling procedures. 

EPA Air Sampling 

During its April 2014 visit to the WIPP facility, EPA co-located four air samplers at three 
existing DOE sampler locations to independently corroborate DOE's reported results. All the 
results from EPA's air filter analyses were considered "non-detect" for the radionuclides of 
concern from this release: americium-241, plutonium-238 and plutonium-239/240. "Non-detect" 
means that no radioactivity was detected or measurable beyond the analytical uncertainty 
range. 12 

EPA completed a statistical analysis comparing EPA and DOE air filter results for the same 
collection period. There was no evidence of a systematic difference between the DOE and EPA 
activity concentration measurements. For both DOE and EPA data, the variation observed among 
the activity concentration measurements was consistent with the combined standard uncertainty 
estimates (CSU) included with the data. There was no evidence of positive concentrations for 
any of the monitored radionuclides. EPA's document, Analysis of EPA and DOE WIPP Air 

12 Environmental Protection Agency. EPA 's WJPP Air Sampling Data from April 2014. Washington, D.C., 2014. 
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Sampling Data, 13 includes both EPA's and DOE's detailed analytical results and the 
accompanying statistical analysis. 

Laboratory Data Review 

EPA performed verification and validation of americium and plutonium analysis data from 
DOE's WIPP Laboratory. The data came from air particulate samples collected during February 
and March 2014 at various locations around the WIPP. EPA followed the WIPP Laboratory's 
own internal standard operating procedure for data verification and validation, and reviewed the 
operations previously performed by lab personnel. EPA also reviewed the lab's calculations and 
attempted to reproduce calculated analysis results for a few of the sample batches. The 
verification identified exceptions, defined as deviations from stated requirements or expectations. 
EPA's review of the calculations also identified flaws in how results are calculated; however, the 
calculation flaws should have minimal impact on the usability of the data. In summary, although 
the review identified some areas needing improvement in the laboratory's data reduction and 
reporting process, the data reviewed appeared to be adequate for this incident. Details related to 
the verification and validation review can be found in the Verification and Validation of WIPP 
Data Packages. 14 

Inspection at Waste Control Specialists 

On April 9, 2014, EPA's WIPP waste characterization team visited Waste Control Specialists in 
Andrews, Texas to determine whether DOE was meeting EPA's waste inventory tracking 
requirements. During the WCS visit, EPA observed unloading and storage operations, 
interviewed WCS and DOE contractor staff and evaluated objective evidence for technical 
adequacy. EPA determined that the system of controls in place adequately tracks waste 
containers in storage and appropriately maintains waste inventory records. 15 

Areas Needing Improvement 

The February 2014 incident at the WIPP demonstrated the importance of responding to the 
increased public demand for information following a release. EPA identified several areas 
needing improvement: 

Update the Ambient Environmental Monitoring Network: DOE needs to improve the design, 
positioning, maintenance and overall capability of its ambient environmental air monitoring 
network. 

DOE's ambient air monitoring has not been used to demonstrate compliance with EPA's dose 
standards; however, it provides confirmation ofDOE's modeled results at the compliance 

13 Environmental Protection Agency. Analysis of EPA and DOE WJPP Air Sampling Data. Washington, D.C., 2014. 
[EPA Air Docket A-98-49, Item II-Bl-30; July 2014] 
14 Environmental Protection Agency. Verification and Validation of WIPP Data Packages. Washington, D.C., 2014. 
[EPA Air Docket A-98-49, Item II-Bl-30; July 2014] 
15 Environmental Protection Agency. EPA 's Review of DOE's Inventory Tracking for TRU Wastes at Waste Control 
Specialists. Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-A4-187; April 2014] 
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locations. As evident in response to the February 2014 release, environmental monitoring takes 
on a more important role after a release. It not only supplements and supports conclusions of 
compliance with regulatory limits, but environmental monitoring bolsters incident response and 
helps address public concern by providing timely data. 

In reviewing the ambient monitoring network, DOE needs to update the network to account for 
the additional uses and demands for ambient air monitoring during a release. DOE may make 
changes to the existing design of the repository-such as installation of a new air exhaust 
shaft16-in response to the incident. If these changes affect the magnitude, release point, or 
direction of potential releases in the future, DOE will need to ensure the network addresses such 
changes. DOE should use a data quality objective process to define the type, quality and quantity 
of data needed to reach accurate and defensible conclusions. 

As noted in EPA's Subpart A Inspection Report in Response to the Incident of February 14, 
2014, DOE should evaluate the positioning of air samplers to ensure unrestricted airflow to the 
sampler, allowing representative sample collection. 

This incident illustrated the importance of confirmatory environmental sampling during such an 
event, and EPA recognizes that DOE has expanded the network considerably since the February 
incident. However, DOE needs to revisit the maintenance plans, quality assurance and control 
procedures and reliability of its ambient air samplers. DOE should increase the reliability of its 
sampling results by implementing a more formal maintenance and calibration system for its 
sampling equipment and by considering an upgrade to digital systems that provide more data on 
air flow rates and equipment failures. 

Strengthen Emergency Response Protocols: DOE should better integrate routine and incident 
procedures at WIPP to enhance preparedness of field and laboratory staff to respond to releases. 
The inspection report notes instances in which following existing protocols may have hampered 
the response. Regular emergency response exercises or drills may prove useful in keeping staff 
well informed of and practiced in new procedures and protocols. 

DOE's standard operating procedures should include notification to the federal government's 
National Response Center in the case of a suspected or confirmed release. The National 
Response Center is the sole federal point of contact for reporting all hazardous substance releases 
and it has established protocols for notifying federal agencies. 

DOE needs to conduct contingency planning to address the possibility of multiple failures in the 
containment system, and identify the best methods for containing releases in the WIPP 
underground. 

Ensure the Highest Quality Laboratory Results: DOE needs to implement stricter sample 
collection, sample tracking, and documentation procedures to provide the highest quality, most 
accurate and defensible data possible at all times. While the February 2014 release did not pose a 
public health threat, EPA' s WIPP inspection and the verification and validation laboratory data 

16 DOE has stated that "A new ventilation system is being designed for WIPP's long term operation," which could 
include a new exhaust shaft in a different location. See lmp:((\!\!'\!\!\!,W.ipp,t,:111;;rgy,g,ly/wipp1·t;\:.<l\/l:l:Y!!';iq,h1.ml 
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review both highlight areas where DOE's change in protocol or flaws in laboratory calculations 
could come under scrutiny in the future. 

Conclusions 

Based on EPA's observations, the February 2014 release did not pose a public health or 
environmental hazard. EPA found that DOE's existing procedures were generally followed and 
that both the modeling and monitoring systems were adequate to detect and characterize the 
February 2014 release. From the modeling, monitoring and air filter analyses, DOE and EPA 
consistently calculated public doses to be less than 1 mrem/year, which is well below the 10 
mrem/year regulatory limit, therefore DOE remains in compliance with EPA's standards. 

While not necessary for regulatory compliance, EPA identified improvements in three different 
areas that will help DOE provide the best information possible to the public and to responders 
during an emergency . 

../ Update the Ambient Environmental Monitoring Network: DOE needs to improve the 
design, positioning, maintenance and overall capability of its ambient environmental air 
monitoring network. 

../ Strengthen Emergency Response Protocols: DOE should better integrate routine and 
incident procedures to enhance preparedness of field and laboratory staff to respond to 
releases . 

../ Ensure the Highest Quality Laboratory Results: DOE needs to implement stricter sample 
collection, sample tracking and documentation procedures to provide the highest quality, 
most defensible data possible at all times. 

DOE's Accident Investigation Board and the Defense Nuclear Facilities Safety Board continue 
to investigate DOE's response to the release and identify areas needing improvement related to 
and beyond the findings in this report. EPA will continue to follow DOE's WIPP monitoring 
system assessment and provide feedback where appropriate. EPA continues to monitor the 
situation at the WIPP and will actively engage DOE in discussions regarding the resumption of 
operations at the WIPP. 

11 



EPA Air Docket A-98-49, Item 11-B 1-34; September 2014 

Reference List 

Department of Energy and Environmental Protection Agency. "Memorandum of Understanding 
Between the U.S. EPA and the U.S. DOE Concerning the Clean Air Act Emission Standards for 
Radionuclides 40 CFR § 61, Including Subparts H, I, Q & T." Signed by Mary D. Nichols, EPA 
Assistant Administrator for Air and Radiation: September 29, 1994. Signed by Tara O'Toole, 
DOE Assistant Secretary for Environment, Safety, and Health, April 5, 1995. 
h.Hp:f/\V\V\v.epa.gov/radiation/docs/neshaps/epa doe caa mou.pdf. 

Department of Energy. Accident Investigation Report: Phase 1: Radiological Release Event at 
the Waste Isolation Pilot Plant on February 14, 2014. Washington, DC: 2014. 
http://('1K'n2V.gov/sites/prod/files/20l 4/04/fl 5/Final%>'.?0WIPP(~'n20Rad(~,o2()Release(~,()20Phase(~,(i2 
0l%2004%20?2(~,;)?02014 O.pdf 

Environmental Protection Agency. 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 (WIPP). EPA-402-R-97-001. Washington, DC: 1977. 

Environmental Protection Agency. "40 CFR Part 191, Subpart A, Environmental Standards for 
Management and Storage." 58 Federal Register 66398 (20 December 1993). 

Environmental Protection Agency. "40 CFR Part 194, Criteria for the Certification and 
Recertification of the Waste Isolation Pilot Plant's Compliance with the 40 CFR Part 191 
Disposal Regulations: Final Rule." 61 Federal Register 5224 (9 February 1996). 

Environmental Protection Agency. "40 CFR Part 61, Subpart H, National Emission Standards for 
Emissions of Radionuclides Other Than Radon from Department of Energy Facilities." 67 
Federal Register 57166 (9 September 2002). 

Environmental Protection Agency. Analysis of EPA and DOE WIP P Air Sampling Data. 
Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-Bl-30; July 2014] 
b.HMYYVv'W. e pa.gov Ira di a Ii on/ d oc:::;/~r.L~1~1 l vs i s-..QQ.!t:g_oe-'D12Q::-_c.ii.t:::.,.".-"l!l1Jilillli.-data. pd f 

Environmental Protection Agency. Consequence Assessment Review Summary for the February 
2014 Radiological Emission Release at the Waste Isolation Pilot Plant. Washington, D.C., 2014. 
[EPA Air Docket A-98-49, Item II-Bl-33; August 2014] 
http://\VVv\v.epa.gov/radiation/docs/wipp!consequence-assessment-revie\v.pdf 

Environmental Protection Agency. Environmental Protection Agency's Confirmatory Dose 
Calculations of the Department of Energy's Use ofCAP88-PCfor the February 2014 
Radiological Emission Release at the Waste Isolation Pilot Plant. Washington, D.C., 2014. [EPA 
Air Docket A-98-49, Item II-Bl-32; August 2014] 
!ltt:.Q.;/_/_\_\'.~~y'-~mllSQY/rnc,.JimiglJ/~l_qs s/.~yi..12nlco n 111·nmt.qry::QQ~':?::f.<~J(,'.1JJ91lQll~J2Qf 

12 



EPA Air Docket A-98-49, Item II-Bl-34; September 2014 

Environmental Protection Agency. EPA Actions in Response to Release of Radioactive Material 
from the Waste Isolation Pilot Plant. Washington, D.C.: 2014. 
hrtp:/ /wv-.w &Q~.gov/radiation/docs/wipp/?O 14 radcvent/wipp epaactio11s ?O 14relea~df 

Environmental Protection Agency. EPA 's Review of DOE's Inventory Tracking for TRU Wastes 
at Waste Control Specialists. Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-A4-
187; April 2014] http://www.epa.l.!:ov/radiation/docs/wipp/april9-WCSVisitRepoti-: 
Fina1Junel4.pdf 

Environmental Protection Agency. EPA 's WIPP Air Sampling Data from April 2014. 
Washington, D.C., 2014. 

Environmental Protection Agency. Subpart A Inspection Report in Response to the Incident of 
February 14, 2014. Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-B3-129; August 
2014] [INSERT URL] 

Environmental Protection Agency. Verification and Validation of WIPP Data Packages. 
Washington, D.C., 2014. [EPA Air Docket A-98-49, Item II-Bl-30; July 2014] 
b1ill~L'.YV}V\'v'. c_p_4: gov !x?c<:h"11i_o n/ docs/' vi l2Pi.\:'.£XiJ.ka ti on-y.a! i qa ti on :Y~::iPP:~!filf:!..:12W: ka g cs .J?_<:lJ 

13 


