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Department of Energy

Richiand Operations Office
P.O. Box 550
Richland, Washington 99352

FEB 1 6 1995

Mr. Douglas R. Sherwood

Hanford Project Manager

U. S. Environmental Protection Agency
712 Swift, Suite 5

Richland, Washington 99352

Mr. Roger F. Stanley

Tri-Party Agreement Implemention
State of Washington

Department of Ecology

P.0. Box 47600

Olympia, Washington 98504-7600

Dear Messrs. Sherwood and Stanley:
100 AND 200 AREA PUMP AND TREAT SYSTEMS SHUTDOWN

The letter dated January 12, 1995, identified the U.S. Environmental g?yéﬁé 2
Protection Agency (EPA) and State of Washington Department of Ecology

(Ecology) concerns regarding delays with pump and treat operations at the
200-BP-5, 20( JP-1, 200-ZP-1, and 100-HR-3 Operable Units. It is true that

the systems have experienced delays due to winterization and to incorporate
lessons leart | from the incident at 100-HR-3. However, the 200 Area pump and
treat systems restarted operations at all 4 sites in mid-January. Although

the delays have impacted some of the schedules, the U.S. Department of Energy
(DOE), Richland Operations Office, (RL) is continuing to look for ways to meet
all of the commitments identified in the treatability test plans.

200-BP-5 has experienced the greatest schedule impacts. However, a mini-
column study is being initiated at both systems. The data from the studies
will be used to obtain the breakthrough data needed to prepare the
Treatability Test Report. The well extraction rates from the two BP-5 units
make them infeasible Tocations for long term operations. Cost effectiveness
considerations lead RL not to expect to operate either system after the test
is completed in May 1995.

The treatability test at 200-UP-1 was completed on November 18, 1994. The
Treatability Test Report was submitted to the EPA and Ecology Unit Managers
for review on January 11, 1995. Although the system was shut down to complete
winterization activities, operations were restarted on January 17, *~°"
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Messrs. Sherwood & Stanley -2- FEB 1 6 1903

The Treatability Test Report for 200-ZP-1 is scheduled to by submitted to EPA
and Ecology by May 19, 1995. The system restarted on January 16, 1995, after
the winterization activities had been completed. To date, the system has not
obtained breakthrough of the filter media. Bechtel Hanford, Inc. is modifying
the treatment system to incorporate sampling probes which will assess CCl,
breakthrough and enable the treatability testing to be completed in time to
support the Treatability Test Report.

A copy of the 100-HR-3 Type C Accident Investigation is attached for your
information. Operations are expected to restart by Mid-February 1995, and the
Treatability Test Report should be completed by September 29, 1995.

It is inappropriate to consider new milestones until the tests are completed
and the results evaluated. A1l activities are being carefully weighed to
determine whether they should be continued in the out years. RL will keep EPA
and Ecology fully apprised of the FY 1996 planning and any impacts to on-going
activities.

Sincerely,

SO AM W Gl

Linda K. McClain, Assistant Manager
PRD: DMW for Environmental Restoration

Attachment

c w/attach:
Beaver, EPA
Einan, EPA
Faulk, EPA
Goswami, Ecology
Soper, Ecology

=000 Twowon

¢ w/o attach:
Eidam, BHI

Hughes, BHI
Liedle, BHI
Zoghbi, BHI
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10 SCOPE OF INVESTIGATION

This investigation was initiated as a result of an accident that occurred on December 6, 1994 at
the 100-HR-3 Pump and Treat Facility in the 100D Area. Two Westinghouse Hanford Company
(WHC) Hanford Atomic Metal Trades Council (HAMTC) pipefitters were injured. On
December 12, 1994, the Environmental Restoration Contractor (ERC) Vice President and
Operations Manager issued a letter (Attachment 1) naming the following investig-*"/n team
(Team) to conduct a Type C accident investigation:

B. J. Hobbs, Chairman, ERC QSH, Programs

G. J. Carr, ERC QSH, Radiological Control Program

S. R. Coleman, ERC QSH, Project Support

A. A. Freitag, ERC Design Engineering

D. R. Kibbe, WHC Operations and Maintenance Program Improvement
T. S. Quinn, ERC QSH, Programs

R. G. Shuck, ERC Field Support

B. G. Tuttle, ERC QSH, Project Support

The investigation was conducted in accordance with DOE Order 5484.1. The Team inspected the
accident site and reviewed work activities and events leading to the accident. Written statements
from employees were reviewed, and interviews were conducted with employees who were
directly involved or could provide pertinent information. In addition, management systems,
project team interfaces, operating procedures, and system design were considered.

20 SUMMARY

At approximately 1:00 pm on December 6, 1994, two WHC HAMTC pipefitters on work order
to the ERC were injured at the 100-HR-3 Pump and Treat Facility in the 100D Area. The
accident occurred when a pipe coupling retaining spline was removed and the pipe elbow joint
separated under pressure with a discharge of compressed air and ice from both open ends.
Pipefitter #1 was struck on the right thigh with the pipe and/or ice and in the face with
compressed air and ice. Pipefitter #2 was st~ "k on the face and body with compressed air and
ice. Both pipefitters were transported to the 200 East First Aid Station by the ERC Field
Coordinator. At the direction of the 200 East First Aid Station physician, Pipefitter #1 was taken
to Kadlec Medical Center and diagnosed as having a large contusion to the right thigh and
abrasions 10 left wrist. An eye examination was also given. The employee was treated and

released with restricted duty for three days. Pipefitter #2 was treated at the Aid Station for
lacerations to the face and released back to work.

- The pipe involved in the accident v - a 3-inch-diameter Yelomine PVC through which treated

groundwater was pumped to injection wells approximately 1,400 feet from the Pump and Treat
effluent skid. The day before the accident, after it was discovered that the line had frozen, the
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effluent water booster pump was used to try and establish flow. When this failed, compressed air
was used in an unsuccessful attempt to blow the ice blockage out. Operators of the system
testified that following those unsuccessful attempts, the effluent pipe was depressurized by
venting valves at both ends of the pipe and then physically disconnecting fittings (Camlocks) on
the flexible hoses at both ends of the effluent pipe. The operators also testified that on the day of

the accident, the compressor was staged at the effluent skid ready for use, but was never
connected to the system.

From the evidence at the accident site, interviews, and review of the operations's logbooks, there
was still not sufficient hard evidence for the Team to be able to determine how or why the system
was pressurized at the time of the accident. The following theories were the most plausible:

1. Compressed air was trapped between ice plugs in the effluent pipe. Under this
scenario, the ice blocl e prevented the pressure from releasing when valves were
vented and the flexible hoses were disco ™ :cted at the ends of the effluent pipe.
This theory was most consistent with the testimony from the facility's operators.

2. The compressor was connected to the system and the system pressurized on the
day of the accident. The possibility was not ruled out because there was an
available source of compressed air, access to the compressed air connection was
not controlled, lock and tag procedures were not implemented to secure the
system, there was no record of a zero energy checks, and there was no record to
confirm valve alignment at the time of the accident. This theory was

unsubstantiated and was in direct conflict with testimony from the facility's
operators.

The Management Oversight and Risk Tree - Accident Investigation (MORT-AI) method of
analysis was used to analyze the facts and establish causes of the accident. From that analysis the
Root Cause, Direct Cause, and Contributing Causes for the accident were determined. The Root
Cause was defined as the cause that, if corrected, would prevent recurrence of this and similar
accidents. The Direct cause was the cause * it direc * ' resulted in the accid . ~ )ntributing
Cause were causes that contributed to the accident but, by themselves, would not have caused the
accident. The following are the results of the MORT-AI analysis:

1. Root Cause: Management Systems. Policy not adequately defined, disseminated,
or enforced. Management failed to correct deficiencies in operating procedures,

employee training, work practices, and design and operation of the
system/facility.

2. Direct Cause: Failure to depressurize the 3-inch Yelomine PVC pipe before
disassembly.
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3. Contributing Causes: -Deﬁciencies in Conduct of Operations pla;'ed a major role.
The following were found to be "less than adequate:"

Shift Routines and Operati) _ | ctices
Lockouts and Tagouts

Independent Verification

Log Keeping

Operations Turnover

Operation Procedures

Safety Plans and Hazard Analysis
Winterization of System.

- 3.0 FACTS

3.1 BACKGROUND

The 100-HR-3 Pump and Treat is a test facility located in the 100D Area north of the D Reactor
Building. The facility consists of an ion exchange unit, extraction and injection wells, tanks, and
associated piping. The facility is designed to remove hexavalent chromium from the
groundwater. Phase 1 testing of the unit started August 26, 1994.

32 P77 EXISTING CONDITIONS

3.2.1 Tri-Party Agreement (TPA) Milestone

Milestone M-15-06 required start of Phase 1 testing at the 100-HR-3 Pump and Treat Facility by
August 31, 1994.

3.2.2 TestPlan

The Introduction to the Test Plan (DOE/RL-94-54, Rev. 0, Pilot-Scale Treatability Test Plan for
the 100-HR-3 Operable Unit) states "In Phase I, groundwater will be extracted from a three-well
network (D5-14, D5-15, and D5-16), treated in an ion exchange ....) unit, and reinjected into one
or more upgradient wells (D5-17, D5-18, D5-19). The Pump and Treat system will operate
nominally 8-hours/day, 5-days/week. This test will demonstrate the effectiveness of IX in
treating effluent in the field as compared with laboratory test results. Phase I operations and

-winterization of the treatment system are scheduled for completion prior to November 15, 1994."
The requirement for winterization was also addressed in Section 31, "Phase 1 Test Objectives."
That Section states, "upgrade system for 24-hour and winter operations."
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3.2.3 Design | i

WHC initiated the design of the overall system in May 1994, to meet the August 31, 1994 TPA
Milestone for system operation. To meet the milestone, certain aspects of the engineering
design, such as complete winterization, were postponed. The final mechanical design package
contained several signed hand sketches with no evidence of drawing reviews and checking being
performed. There were also no final approved "as-builts".

3.2.4 Operational Readiness

Before startup of Phase 1 testing, a readiness review was conducted in accor¢  ce with WHC-
~M-7-7, EIl 1.13, "Environmental Readiness Review". The readiness review was approved and

authorization for startup was documented by the Project Manager in an ERC Interoffice
Memorandum, CCN 002582, dated August 26, 1994.

3.2.5 Procedures

An approved procedure (BHI-00050) for the 100-HR-3 Pump and Treat Facility was prepared by
the project team and published August 26, 1994. These procedures were in the process of

revision as of December 2, 1994. The revised procedure was issued as a draft document (BHI-
OP-00021) after December 6, 1994.

3.2.6 Site-Specific Safety Plan

A Site-Specific Health and Safety Plan was developed for the 100-H ~ Pump and Treat Facility
in accordance with OSHA 29 CFR 1910.120. The Plan was written by ERC Safety and Health,
approved by project management, and issued August 4, 1994. The Plan assesses the hazards of
chromium and radionuclides, as well as heat stress, cold stress, walking/working surfaces, heavy
equipment operation, electrical safety, sanitation, emergency equipment, and noise.

3.2.7 Organization

The 100-HR-3 Pump and Treat Project organization that existed before the ERC reorganization
of November 21, 1994 was described in an approved organization chart. At least one

organizational change had been made by promoting one of the operators to Field Coordinator,
effective December 2, 1994.
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3.2.8 Operations

Phase I operations started at the 100-HR-3 Facility August 26, 1994. Phase I operations were
based on manual operation 5 days/week, and were intended for a "shake down" of equipment, to
determine breakthrough characteristics of the column resin, and demonstrate general
effectiveness of groundwater treatment. Phase II operations started November 15, 1994 and were
intended to achieve a production operation mode.

3.2.9 Oversight Surveillance

Surveillance No. BHI-QAS-94-032 was conducted by the ERC Quality Assurance Group,
November 14, 1994. The following observations were made with no response or follow-up
required:

I. "field procedures need to be updated. Phase I of the Treatability study was
intended to refine the operating procedures. These refinements need to be
incorporated into the cur - 't procedures prior to Phase II."

2. Sample and Analysis plan changes.

3. "deviations from approved sampling procedures need to be documented in the
field log book. If deviations are substantial, the deviations need to be
communicated to the Project Manager."

A second surveillance (BHI-QAS-036) was conducted at the 100-HR-3 Facility by Quality
Assurance on November 28, 1994. This surveillance was performed to ensure cold weather
protection was implemented at the facility. No findings are specifically indicated, but the detail
portion of the surveillance states: "----However, most corr  >n water lines, valves, fittings, etc.
are exposed to winter conditions, which can cause frozen or broken lines due to cold and windy
climate. Project en ~ eering has indicated that as long as all systems e operating they expect no
freezing problems. Unfortunately, this Pump and Treat is not designed or manned to operate 24
hours a day and 7 days a week. This concern should be confronted prior to possible equipment
damage and/or down time to the treatability facility." The surveyor indicated the observed
condition to be satisfactory, with no follow-up required.

A management oversight evaluation was conducted at the 100-HR-3 Facility by the ERC
President, October 23, 1994. The report of this evaluation (Letter File No. 8960/8900/100)
identified five issues of concemn, including: "Above ground small diameter piping was not
adequately marked nor freeze protected." The report concluded that, "These observations
.combined with other recent incidents (plate decontamination, roof fires, etc.) raise questions
about whether we are proceeding on automatic using existing procedures and design standards or
are we adequately raising questions about the appropriateness and currentness of procedures and

5




our readiness to operate. In my opinion, the Ground Water Pump and Treat Operations were not
ready for operation due to the above mentioned items." The report was sent to the ERC Vice
President and Manager of Operations October 28, 1994, with no requirement for a response.

3.2.10 Previous Events

At 10:30 am, November 4, 1994, an overflow of the effluent tanks occurred during operation of
the 100-HR-3 Facility. Water spilled to the containment area was pumped back to the effluent
tanks with an air-operated diaphragm pump to recover from the incident. The Area Field
Coordinator inspected the facility on November 4, 1994. He shut down the operation and
required the following actions before re-start: review of the operating procedures; retraining of
the operators; verification of completion of the above actions before restart.

On November 2, the ERC Safety Represent *" e had approved the use of compressed air to blow
water out of plastic lines with these provisions: (a) all non-essential personnel are to remain a
safe distance away from the piping; (b) air pressure is not to exceed pressure ratings of the
piping. The weekly project report for November 4, 1994 documented employee concemns related
to the use of compressed air: (2) the use of high-pressure air in rigid plastic lines may not be an
acceptable practice; (b) pressurization of the line could cause a failure at a coupling, which could

cause whipping of the end of the line sufficient to cause damage to equipment and/or injury to
personnel.

On the moming of November 22, 1994, the effluent pump system was found to be frozen in
- several areas; WHC HAMTC pipefitters were utilized to defrost the system. Portions of the

3-inch Yelomine PVC effluent;  ng were also suspected of being frozen. The operating crew
restored flow by using the effluent booster pump to force warmer water into the line.

3.3 EVENTS

3.3.1 Effluent Pipe Frozen

At approximately 2:00 p.m. on December 5, 1994 facility operators discovered that flow could
not be established in the 3-inch Yelomine PVC effluent pipe.

3.3.2 Pipefitter Support Requested

“Work Package 2J-9400099 was prepared and issued on December 5, 1994. The package provided
for craft support to 100-HR-3 Pump and Treat Facility. The craft personnel were to report to the
Field Coordinator and take verbal direction for the work to be done.




3.33 Pipefitters Start Work

At approximately 10:40 a.m. on December 6, 1994 two WHC HAMTC pipefitters, at the

direction of the Field Coordinator, commenced disassembly of an elbow in the 3-inch Yelomine
PVC effluent pipe.

3.3.4 Effluent Pipe Under Pressure

At approximately 1:00 p.m. on December 6, 1994, the 3-inch Yelomine PVC effluent pipe was
discovered pressurized when two WHC HAMTC pipefitters removed a retaining spline from a
coupling. Facility operators and the Field Coordinator testified that they had taken steps deemed
appropriate to depressurize the pipe.

3.3.5 Effluent Pipe Separated Under Pressure

At approximately 1:00 p.m. on December 6, 1994, a joint in the 3-inch Yelomine PVC effluent
pipe sepa  ed under pressure. Compressed air and ice were ejected from the pipe with ~ Ticient
force to injure two employees.

3.3.6 Pipefitters Injured

. Pipefitter #1 was struck on the right thigh with the pipe and/or ice and in the face with

compressed air and ice. Pipefitter #2 was struck on the face and body with compressed air and
ice.

3.3.7 Emergency Number Called
The Field Coordinator made several attempts to contact emergency dispatch byd” ' 7 811 on

his cellular phone but was unable to establish connection with emergency dispatch (¢ lular
emergency service on 811 had been terminated without notification to ERC management).

3.3.8 Post Accident

1. Immediately after the accident, the Field Coordinator checked the pipefitters to determine
the extent of their injuries. Both pipefitters were able to stand, were conscious, and were
coherent.

2. The Field Coordinator informed the pipefitters that emergency dispatch notification was
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not successful. The Field Coordinator transported the pipefitters to the 200 East First Aid
Station. At the direction of the First Aid Station physician, pipefitter #1 was taken to
Kadlec Medical Center. The pipefitter was diagnosed has having a large contusion to the
right thigh and abrasions to left wrist; an eye examination was aiso given. Following
examination and treatment, the employee was treated and released with restricted duty for

three days. _ .pefitter #2 was treated at the 20C _ust First Aid ..ation for lacerations to the
face and released back to work. ’

3. The WHC Pipefitter Supervisor and Area Field Coordinator were notified by phone. The
Field Coordinator notified project management from the 200 East First Aid Station and
requested that appropriate event notifications be made.

4, At approximately 1:10 p.m., the former Field Coordinator came to the facility and
assumed control. He notified the ERC Safety Representative and left a message on voice
mail for the Project Manager.

5. At approximately 1:37 p.m., the ERC Safety Representative and another safety person
arrived at the site. The Safety Representative took Polaroid photographs of the accident
scene and instructed facility perso~- -l to — -tk and barricade the area to preserve the facts
at the scene. The Area Field Coordinator directed the operators at the site to secure and
shut down operations.

40 ANALYSIS OF EVENTS

A causal factors analysis was used to identify the principal events of the accident and their
probable causes. A Event and Causal Factors Chart (Attachment 2) was " :veloped starting with
the establishment of the Tri-Party Agreement (TPA) Milestone for the start-up of the 100-HR-3

Pump and Treat Facility and ending with transportation of the pipefitters to the 200 East First
Aid Station.

During this investigation a number of changes were identified in project design, management

s! 5, a1 operations di g the principal events. Follow 3w  thechany identified as
needing evaluation: ‘

® Design: heat tracing and insulation changed to insulation and operational
controls; 24-hour operation changed to 8-hour; design drawings changed (no "as-
builts").

® Project M-~ -gement: WHC to ERC; Project Assi~“~~* Manager designated; ERC

reorga— —"tion; change in Field Coordinators at facility.

L] Procedures: blowdown methods and procedures for effluent line changed.
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° Operations: Yelomine PVC effluent piping system installed by ICF Kaiser
Hanford Company (ICF KH) pipefitters, maintenance by WHC HAMTC
pipefitters.

The result of the Management Oversight and Risk Tree (MORT) analysis indicated these MORT
categories as less than adequate: Management Systems, Implementation, Hazard Analysis,
Design and Development Plan, Supervision, Barriers and Controls, Facility Operability, and
Management Technical Information Systems. The following were less than adequate at the
project level and contributed to the above categories: change controls, independent audits and
appraisals, accident/incident system, personnel training and qualification, procedures, pre-task
briefing, communications, and lock and tag.

A barrier analysis was also conducted to organize the facts and identify failed barriers.

1. The procedures for blowdown of the effluent pipe were not adequate barriers to
prevent freezing.

2. Procedures and training were not adequate barriers to prevent pressurization of the
line
3. Supervision, communication, and training were not adequate barriers to prevent

the fitters from starting work without knowledge of the system status.

4, Lock and Tag and zero energy ' :ck were not adequate (as conducted) to prevent
the accidental release of stored energy in the pipe when the spline was removed
from the coupling.

41 TPA MILESTONE

The TPA Milestone applicable to this investigation is the start-up date for Phase I Operation
(August 31, 1994). This Milestone affected the design for the 100-HR-3 Pump and Treat Facility,
however the adec ¢y or impact of the Milestone was not analyzed by the Team.

42  TEST PLAN

The Test Plan required the development of procedures and a design for the 100-HR-3 Pump and
Treat Facility, however the adequacy of the Test Plan itself was not analyzed by the Team.




43 OPERATIONAL READINESS -

BHI Interoffice Memorandum CCN 002582, dated August 26, 1994, "Start-up of 100-HR-3
Pump and Treat Facility"”, reviewed the level of readiness verification and determined it to be
within the scope of WHC-CM-7-7, EII 1.13, "Environmental Readiness Review". A readiness
review ch “list -~ 1Con" -tof Operations ‘rixv completed, and authorization was
given for start-up of Phase I operation. No information was discovered that indicated a readiness
review for Phase II operations was ever conducted.

The Team identified several separate instances where deficiencies in the continued "readiness" to
operate the facility after startup were observed. From the evidence available, the Team concluded
that management response to deficiencies identified - the following was less than adequate:

® On October 28, 1994, the President of Bechtel Hanford, Inc. (BHI) wrote a memo
identifying four areas that "relate to our 'readiness' to operate the facility.” He
further states "In my opinion, the ground water Pump and Treat Operations were
not ready for operation due to the above mentioned Items."” One of the four areas
addressed was "above ground small diameter piping was not adequately marked
nor freeze protected."

° On November 4, 1994, the BHI Area Field Coordinator wrote a memo explaining
actions he assigned "for completion prior to start-up of the facility." These - ions
were to review and revise, if necessary, the operating procedures and retrain the
operators to the procedure revisions. As a result, (a) the operating procedures
were revised but were not approved; (b) there was apparent unresolved
disagreement within the project team over restart of operations. The Field
Coordinator and facility operators made an entry in the logbook on November 7,
1994 that states that the BHI Treatability Test Manager (Deputy Project Manager)
directed the Field Coordinator to reinstate operation of the facility. The same
logbook entry states the Test Manager was informed, "the failure to comply with
the DOE Order, 'Conduct of Operations', had not been resolved." The Test
Manager felt the Conduct of Operations issues had been resolved. Per a written
statement on 1-6-95 by the Test M ager, "The BHI Treatability Test Manager
provided direction to utilize two other certified operators to continue operations
while the third certified operator could provide retraining to the operators of
concern. Therefore, it was the BHI Test Manager's view that the 'Conduct of
Operations' were still being met if it was run as directed."

® BHI ER Project &-~veillance Report number BHI-QAS-94-032 dated 11/28/94
states, "Field procedures need to be updated.” The procedures addr  :d were
sampling procedures.

° BHI ER Project Surveillance Report number BHI-QAS-036 dated 11/14/94

10
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documents that there is inadequate "Cold Weather Protection" at the 100-HR-3
Pump and Treat Facility. It further states "This concern should be confronted prior
to possible equipment damage and/or down time to the treatability facility." No
physical cold weather protection was in place at the time the accident occurred.

44  FACILITY DESIGN

The design of the overall system was initiated by WHC in May 1994. It was recognized and
concurred by Management from design initiation to completion that certain aspects of the
engineering design, such as complete winterization, would be addressed after the August 31,
1994 TPA Milestone. After the ERC transition, the original design team remained essentially
intact from WHC to the ERC and carried pre-transitior *c’~*ons through to the ERC. There is
no indication that the ERC Management reviewed these decisions.

The Team reviewed the final mechanical design package provided and found that no formal
design documents existed. Most of the drawings in the package are signed hand sketches with no
evidence that drawing reviews and checks were performed. Final approved as-builts were not
included. Several deficiencies noted by the Team include ball valves used as throttling valves, no
pressure indication at the effluent booster pump discharge; and inadequate vents and drains at the
equipment skids. For example, there was no drain valve in the line upstream of globe valve VE-
8. This valve has upper and lower chamb  where water may be trapped in the lower chamber

and upstream piping. To avoid freeze-up, an upstream drain is required to allow for complete
draining.

With the current design, the sequence and method of blowing down the injection lines is critical
to maximize the water removal from the 3-inch Yelomine PVC effluent line. . he blowdown

sequence used on the Friday before the accident did not prevent freezing and ice blockage in the
effluent pipe.

45 EFFLUENT PIPE FROZEN

4.5.1 Sup ision

Conduct of Operations states, "The Shift Supervisor shall maintain authority and responsibility
for all facility operations, which shall be transferred only through formal turnover to a qualified
relief." The turnover of Field Coordinators on December 5, 1994 was less than adequate. At the
start of work on December 5,1994, it was not clear to the incor "~ Field Coordinator or to the
facility's operators who was in charge. The incoming Field Coordinator had not received the
letter confirming appointment to the position. Confirmation of the appointment came after work
was in progress during a telephone conversation with the former Field Coordinator.

Il




Fa13553.2901

4.5.2 Design

Project management allowed delay of the winterization design until after implementation of the
August 31, 1994 TPA Milestone. The winterization design was initiated in September 1994 and
included heat tracing and insulating all exposed piping. The design was completed by the ¢~ of
October 1994 but because of budgetary concermns was not issued. A reevaluation was conducted
in early November to determine the components susceptible to frer —-g conditions, outline
operating procedures to protect components, and determine costs for insulating exposed piping.
The recommendations from the reevaluation were summarized in a November 9, 1994 memo and
in another memo dated November 21, 1994 as follows:

® Heat trace filter skid piping for influent and effluent storage tanks and all exposed
metal piping in the system.

® Insulate all exposed plastic piping with 1-inch fiberglass.

° Rely on operational measures.

® Ensure continuous water flow through extraction piping.

° Drain water from all pipes before weekends or during extremely low
te —eratures.

: The above recommendations were not completely implemented.

The sequence and method used to blow down the effluent pipes were not adequate. Water
remained in the 3-inch Yelomine PVC pipe such that a complete ice block had occurred at the
time of the accident. The procedure used on the effluent pipe on the Friday preceding the
accident was an unapproved interim procedure taken directly from the extraction system. The
sequence and method had not been analyzed to determine if it would be successful.

The system design did not include provisions for complete water drainage. Examples of system
low points and traps include the piping between the effluent filter outlets and globe valve VE-8
where the valve traps water upstream because of the upper and lower chamber configuration of a

globe valve; check valve CVE-1 located in a vertical pipe; and the Yelomine piping running
through deep swales on the ground.

4.5.3 Operations

On'Friday, December 2, 1994, to prevent freezing of the effluent piping system over the
weekend, air was injected at the 199-D5-18 and 199-D5-19 well heads with the intent to blow
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water in the piping back into the effluent tanks. This process had been used in the past, and the
operating procedure was being revised to incorporate this as the approved method. However,
based on oral statements from the operators, there was disagreement on this day that blowdown
had been conducted properly. There was a difference of opinion as to which well should have

been blown down first and whether water in the 2-inch line to D: 9 should be blown back into
the well.

On the following Monday, ™ :cember 5, 1994, the system operators tried to establish effluent
flow from the effluent skid to the wells. Parts of the system on the skid were found to be frozen
and were thawed using a heat gun to melt ice. An attempt was then made to pump water through
**1 system. The system was aligned, and the effluent booster pump was  ned on. The operators
“ Jught water was being introduced in the effluent piping; however, the operator at the well head
did not observe flow, -~ t*- pump was shut down. At this “*1e, it was assumed that the effluent
piping was frozen. After the attempt to pump water, the operators tried to open a flow path
through the system by using compressed air to blow the ice blockage toward the wells. An air
compressor was hooked to the piping at the effluent skid, and the valves were aligned to blow
through the effluent piping to the wells; the air compressor was operated for approximately five
minutes. Operators testified that when the effluent piping could not be cleared, the compressor
was disconnected and the system was depressurized.

On November 22, the system had experienced a similar freezing problem, and pipefitters were

brought in to assist in thawing the effluent skid. On this occasion, effluent flow was reestablished
by operating the effluent booster pump.

4.5.4 Procedures

Operation and blowdown of the effluent system was not addressed in the approved operating
procedu A section of the operating procedure (BHI-00050, A st 25, 1994) that addressed
blowing water from the extraction wells back to the piping skid was used to blow down the
effluent piping from the injection wells to the effluent pipe skid. Although this procedure was
approved for use with the extraction well piping, it was not approved for use with effluent piping.

It referenced valve " " :ntification numbers of the extraction system that were different from those
of the effluent system. )

There were no existing procedures for performing thawing activities even though freezing of the
skid had been experienced previously. A recovery plan did not exist for returning a system from
an abnormal configuration to operability. The inadequacy of procedures had been discovered
several weeks earlier after an incident in which the extraction tank level system mal“-—ctioned.
At the time of the accident, revisions to the operating procedures were in process.













































