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1.0 Introduction

The Lockheed Martin Hanford Corporation operates a network of interconnecting underground
piping and ancillary equipment within the double-shell tank (DST) and single-shell tank (SST)
systems for the U. S. Department of Energy-Richland Operations (DOE-RL). These tank systems
are in the 200 East and 200 West Areas of the Hanford Site located north of Richland in the
southeast portion of Washington State. Some of these tank systems have been in service for over
50 years and contain dangerous waste constituents as defined by Washington State Department of
Ecology (WDOE) Dangerous Waste Regulations, Washington Administrative Code (WAC) 173-
303-040. Chapter 173-303-640(2) of the WAC requires the performance of integrity assessments
for each existing tank system that stores or treats dangerous wastes. This requirement states that
for each existing tank system, the owner or operator must determine that the tank system is not
leaking or is unfit for use. It further states that the owner and/or operator must obtain and keep
on file at the facility, a written assessment reviewed and certified by an independent qualified
registered professional engineer (IQRPE).

2.0 Purpose

This integrity assessment plan (IAP) identifies all facilities to be evaluated and describes the
proposed integrity assessment elements and techniques to be performed for each facility. The
integrity assessment (IA) is to determine the present condition of an existing facility and that its
components are leak tight and structurally stable for the duration of its intended use. The IA will
also determine if the codes, standards, and regulations used to design, construct, and maintain the
facility are adequate to protect the environment and the public health. From the results of this IA
evaluation, appropriate conclusions and recommendations will be documented for each facility.

The evaluation (design analysis and examination) described in this IAP will provide the necessary
information to enable the IQRPE, T. S. Hundal or an alternate from COGEMA Engineering
Corporation, to certify the assessment reports.

3.0 Scope

This plan covers four DCRTs, eight Catch Tanks, one Lift Station, and one Waste Unloading
Facility. The DSTs, miscellaneous pits such as diversion boxes, pump pits, valve pits, piping, and
previously completed assessments are not included in this plan. They are addressed in separate
documents (Hundal 1997, McClusky 1997, Sutherland 1991, Walter 1995).
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4.0 Facilities Description

4.1 Double-Contained Receiver Tanks (DCRTs)

Listed below are four DCRT systems in the 200 Area: two each in the 200 East and 200 West
Areas. The DCRT system functions as a small capacity (nominal 16,000 to 31,000 gallons),
short-term waste holdup station during waste transfers. At the Hanford Site, the terms "lift
station" and "DCRT" have been used synonymously with "catch station." Each station consists of
an underground concrete structure that houses a steel receiver tank (primary containment) in a
vault (secondary containment), a pump pit (secondary containment), the ancillary waste-transfer
equipment, and other pits that do not process or store liquid waste. The steel receiver tank
contains liquid waste most of the time. The air space between the steel tank and the concrete
vault is called the annulus.

244-A Lift Station
244-S Catch Station
244-BX Saltwell Station
244-TX Catch Station

(vertical receiver tank)
(vertical receiver tank)
(horizontal receiver tank)
(horizontal receiver tank)

All DCRTs include the following:
Annulus
Alarm and Annunciators
Tank Liquid Level Instrument
System
Ventilation System
Leak Detection System
Separate Instrument Building

4.2 Catch Tanks

Pump Pit
Filter Pit
Air Monitoring System
Flush Pit
Transfer Pump
Sump Pump
Instrument Pit

There are eight small underground tanks associated with the Hanford Site Tank Farms, which are
used to provide interim secondary containment for any waste spillage, transfer line flush water,
rainwater or snowmelt water draining into them. They are primarily used to provide secondary
containment for transfer lines, seal loops, valve and pump pits, and/or diversion boxes. They are
constructed of different material ranging from carbon steel to concrete. Access to these tanks is
either through the pump pits or the risers above them. These tanks are equipped with a leak
detection device such as a surface mounted liquid level indicator/sensor (manual tape, or FIC
level gauge) etc.
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Table-l Catch Tanks

200 East Area

Catch Tank

241-ER-311

241-AX-152

241-AZ-151

241-EW-151
Air Vent Station
Between East &
West Areas

Approx. Size/Material

9 ft OD x 36 ft L
1/2" SST plate

2 2 f t L x 6 f t W x l 2 f t D
Concrete lined with 1/8"
SST plate

2 6 f t L x 8 f t W x l 2 f t D
concrete, below a 16 ft
deep pump pit, lined with
10 gage A-569 plate

4 ft-7 in. dia.x 6 ft-10 in. H
5/16" SST plate

200 West Area

Catch Tank

241-S-304

241-TX-302C

241-U-301B

241-UX-302A

Approx. Size/Material

9 f t O D x l 5 f t H
5/8" SA 516-70 plate

9 ft OD x 39 ft Long
9/16" carbon steel plate

Prestressed Concrete
Tank 21ft ODx 21ft H
5" thick wall. Interior
coated with 3/4"thick
layer of Gunite

9 ft ID x 39 ft L
9/16" A-285 Gr.B plate

4.3 Lift Station (A-350)

The lift station is located southeast of Tank 241-A-106 in Tank Farm A in the 200E Area. It is
constructed of reinforced concrete and has an 1 lft x 1 lft x 12 ft pump pit over an 8-ft-dia. x 17-
ft-high caisson that houses the vertical stainless steel, 750-gallon, 4-1/2-ft-dia. x 7 ft-8 in. high
241-A-350 catch tank. The catch tank receives condensate/drainage waste from various sources
including 242-A Evaporator, valve pits, and clean out boxes (COBs), and is part of the secondary
containment system. The pump pit floor slopes to a 3 inch diameter seal loop drain directing any
leaks into the catch tank below. The caisson is accessible through an entryway in the pump pit
floor and there is a 21-in. annulus space between the tank and the caisson. The caisson also has a
sump with a leak detection probe and a sump pump.

4.4 204-AR Waste Unloading Facility

The 204-AR Facility receives liquid waste transported in railroad tank cars or tank trailers for
direct transfer to DSTs via the 241-AA valve pit. The facility is located in the 200 East Area and
is housed in a two-story, structural steel, reinforced concrete building. The facility has five tanks.
Four above ground tanks (most of the time empty) are filled with desirable amount of various
chemical solutions at the time of waste transfer from rail tank car or tank trailer to a DST.
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The chemical solutions from these tanks are used for treating the waste prior to its transfer to the
DST so that it is compatible with the DST waste composition specifications. The fifth tank is the
underground stainless steel catch tank for liquid waste collection. Any spills in the facility or
decontamination solutions drain to the floor and are collected in a stainless steel drain system for
collection into this 1,500-gal catch tank which is surrounded by a steel lined concrete vault.
Waste removal equipment is provided for the tank and the vault.

The vault annulus space surrounding the catch tank is accessible through a steel grate-covered
opening in the floor above the catch tank. There is a leak detector in the catch tank vault sump
and a high liquid level detector in the catch tank. These two detectors interlock with motor-
operated valves (MOVs) in the waste solution transfer line from the tank car. In case of high
liquid level in the catch tank or overflow to the sump, these MOVs are activated (closed) thus
blocking all waste flows to the catch tank.

5.0 Integrity Assessment Elements

The WAC 173-303-640 (2) (c) regulations require that integrity assessments of existing tank
systems be conducted to "determine that the tank system is adequately designed and has sufficient
strength and compatibility with the waste(s) to be stored or treated, to ensure that it will not
collapse, rupture, or fail." As a minimum, this assessment must consider the following:

(i) Design Standards to which the tank system was designed and constructed,
(ii) Characteristics of the waste(s) and its (their) compatibility to the tank components,
(iii) Existing corrosion protection,
(iv) Age of the tank system.
(v) Examinations (leak test, internal inspection, or other tank system integrity

examination).

5.1 Design Standards

The integrity assessment report will identify the design standards, codes, or regulations used to
design, construct, maintain, and operate the facility. The report will identify and demonstrate its
compliance to the requirements of their latest revisions as applicable. The report will include the
review of the design or alternate calculations with special attention to the adequacy of foundation
and wall strength to sustain applicable design loads. The report will also identify any new
regulatory requirements and evaluate their impact, and identify any action required to have the
facility compliant with the new regulations.
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5.2 Waste Characteristics and Compatibility

During the last 50 years, various Hartford facilities used several chemical processes to separate
weapon grade material from nuclear products. The operation of these facilities generated waste
that was transferred through the DST waste transfer system. The range of chemical compounds
and waste concentrations varies widely, depending on the type of waste, the source, and the
degree to which it has been concentrated. These wastes will be reviewed for constituents and
characteristics that may damage the facility components.

Each facility and its components will be evaluated for their compatibility to store, handle, transfer,
and/or process various waste solutions handled by it. Historical data documents may be used to
identify various waste materials the facility has handled. A comparison will be made of the waste
types with material compatibility tables published by the National Association of Corrosion
Engineers and the American Society of Metals. Tank waste chemicals, and other monitored
characteristics will be discussed to demonstrate the care and caution used to maintain the tank.

5.3 Corrosion Protection

Any internal or external corrosion protection measures incorporated in the design, construction,
and operation phases will be identified. And also, the effectiveness of the in-place corrosion
protection will be evaluated. If any additional protection or improved mitigating corrosion
protection methods are prudent, these will be recommended to enhance the protection against

5.4 Tank System Age

The facility age will be identified along with its expected service life.

5.5 Integrity Examinations

In order to further substantiate the structural integrity of each facility, it will be examined for any
leaks, defects, and/or cracks. The examination may be a leak test, visual examination with or
without the closed circuit television (CCTV) camera, or any combination thereof. Acceptance
criteria will be established for each leak test. Historical liquid level monitoring data and data from
leak detection instruments may also be documented and used as a proof of leak test. The visual
examinations will determine if there is evidence of damage, leaks, or severe corrosion. Any
defects or findings will be recorded and identified with appropriate recommendations as required.
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5.5.1 DCRTs

Tank and vault examinations, leak tests, and visual examination will be performed as described in
the integrity assessment plan (Sutherland 1991). Since each facility has similar components, their
examinations will also be similar. The receiver tank will be accessed through the pump pit floor.
Therefore, the pump pit cover blocks will have to be removed, for the inside of the tank to be
examined by lowering a remote controlled CCTV camera through one of the spare risers. Prior to
the tank examination, the pump pit will also be visually inspected with this camera. The vault
annulus space surrounding the tank can either be accessed and inspected from an inspection riser
at ground level or in some cases through the pump pit floor risers. In either case the remote
controlled CCTV camera will be lowered through these risers for the tank leak test or for visual
examination of the outside surface of tank and inside surface of the vault.

5.5.2 Catch Tanks

A leak test will be performed on each tank using normal waste fluids at the maximum tank liquid
level allowed by Hanford safety and operational regulations. Visual examinations of the inside of
tank will be performed by lowering the CCTV camera through the available risers. This visual
examination will be performed when the tank is empty as much as possible.

5.5.3 Lift Station (A-350)

A leak test on the drain tank will be performed and visual inspection with remote CCTV camera
will be performed on the inside of the drain tank and the vault annulus area.

5.5.4 204-AR Waste Unloading Facility

A leak test will be performed on the underground tank only. The internal surface of the
underground tank will be inspected with a CCTV camera by inserting it through a spare riser and
its outside surface and pit floor will be visually examined directly through the grating at ground
level.

6.0 Subsequent Integrity Assessments

At the conclusion of the integrity assessment activities, and after all data have been evaluated, a
schedule for subsequent integrity assessments will be recommended. The recommended schedule
will be based on the results of this assessment and past integrity assessments, age of the tank
system, materials of construction, characteristics of the waste, and any other relevant factors such
as the facility condition and its future service demands.
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7.0 Integrity Assessment Report

A written report providing the results of the facility integrity assessment conducted as per Section
5.0 shall be prepared by a qualified person. This report shall be reviewed and certified by the
IQRPE, T. S. Hundal or an alternate from COGEMA Engineering Corporation, and given to the
facility owner/operator. The assessment report shall contain the following items:

• Site map of the facility showing the location of the tank system within the overall
facility.

• A sketch of the tank system and location of the inspected item clearly indicating
and cross-referencing the results of the integrity assessment.

• Results of the structural integrity assessment including the leak testing or other
methods used to assess tank system integrity. The results should clearly state
whether the tank system has sufficient structural strength and compatibility with
the waste being stored or handled to remain in service.

• Results of the secondary containment assessment.

• Results of the tank system corrosion assessment.

• A recommended schedule for future tank system integrity assessments to ensure
that the tank retains its structural integrity and will not collapse, rupture, or fail.

• A statement by the IQRPE certifying the results of the integrity assessment.

• Conclusion and recommendations.

8.0 Certification of Integrity Assessments

8.1 Interim Reports

During interim stages of their preparation, the integrity assessment reports and supporting
information/documentation will be provided to the IQRPE for review and comments.
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8.2 Certification Statement

The IQRPE will sign and place his/her stamp certifying the integrity assessment report as follows:

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my assessment of
the plans and procedures utilized for obtaining this information, I believe that the information is
true, accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment."

IQRPE's Signature Date Washington State PE License Stamp

10
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