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This Engineering Design File (EDF) for the INTEC Tank Farm Auxiliary High-Level Waste Tank
System (VCO Tank System INTEC-080) at the ldaho Nuclear Technology Engineering Center
(INTEC) has been prepared to satisfy a milestone in the Voluntary Consent Order (IDEQ 2000) for
the SITE-TANK-005 Action Plan.

This EDF inciudes a brief system description of the INTEC Tank Farm Auxiliary High-Level Waste
Tank System and the associated hazardous waste determination documentation for the four waste
tanks. Additional technical details regarding this system can be found in the system identification
package (INEEL 2001).

Table 1 provides a summary of the tanks included in this EDF and the recommended future actions.
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1. INTRODUCTION AND PURPOSE

This Engineering Design File (EDF) for the Idaho Nuclear Technology and Engineering Center
(INTEC) Tank Farm Auxiliary High-Level Waste Tank System (VCO System INTEC-080) has been
prepared to satisfy a milestone in the Voluntary Consent Order (VCO) (IDEQ 2000) for the
SITE-TANK-005 Action Plan.

This EDF includes a brief system description of the INTEC Tank Farm Auxiliary High-Level
Waste Tank System and the associated hazardous waste determinations (HWDs). Additional technical

details regarding this system can be found in the INTEC-080 system identification package
(INEEL 2001).

2. BRIEF SYSTEM DESCRIPTION

The following information contained in this section is based on the system identification package
(INEEL 2001) and the simplified flow schematic located in Appendix A.

The INTEC-080 system is located at the INTEC Tank Farm Facility (TFF) and includes four
underground storage tanks (VES-WM-103, 98CPP01397; VES-WM-104, 98CPP01398; VES-WM-105,
98CPP01399; and VES-WM-106, 98CPP01400). They were constructed in 1954 and were designed to
hold the first-cycle waste from the Submarine Intermediate Reactor (SIR) and the Submarine Thermal
Reactor (STR) fuel reprocessing activities (DOE 1999).

Table 1. Summary Table for the INTEC Tank Farm Auxiliary High-Level Waste Tank System
(VCO System INTEC-080).

Inventory . Conclusions and
Number Tank Information Approach Recommended Actions
98CPP01397 [Facility Tank #: VES-WM-103 HWD [Some or all of the waste in this unit is
Description: 30,000-gal TFF Tank RCRA hazardous. The waste codes are
Operational Status: INACTIVE FO0T, F002, FOOS, and U134.
WASTE Action: Submit a proposed schedule of
Regulated Status: RCRA (1) further milestones and a description of

proposed interim actions.

98CPP01398 [Facility Tank #: VES-WM-104 HWD [Some or all of the waste in this unit is

Description: 30,000-gal TFF Tank IRCRA hazardous. The waste codes are
Operational Status: INACTIVE FO0T, F002, FOOS, and U134.

WASTE Action: Submit a proposed schedule of
Regulated Status: RCRA (1) further milestones and a description of

proposed interim actions.

98CPP01399 [Facility Tank #: VES-WM-105 HWD [Some or all of the waste in this unit is

Description: 30,000-gal TFF Tank RCRA hazardous. The waste codes are
Operational Status: INACTIVE FO0T, F002, FOOS, and U134.
WASTE Action: Submit a proposed schedule of

’Regulated Status: RCRA (I) further mi{estoyes ang’ a description of
proposed interim actions.
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Table 1. (continued.)

Invento . Conclusions and
Numbel;'y Tank Information Approach Recommended Actions
98CPP01400 [Facility Tank #: VES-WM-106 HWD [The waste in this unit is not RCRA
[Description: 30,000-gal TFF Tank hazardous.
Operational Status: INACTIVE The potential for release is high; however,
WASTE the soil is addressed under the Federal
Regulated Status: RCRA (1) Facility Agreement and Consent Order

(DOE-ID 1991).
Action: Move to Appendix C of the VCO.

Ancillary /Ancillary equipment and piping associated
Equipment with the system that have been found to be
and Piping hazardous are identified in Appendix A.

Action: Submit a proposed schedule of
further milestones and a description of
proposed interim actions for the ancillary
equipment and piping identified.

3. JUSTIFICATION FOR HAZARDOUS WASTE DETERMINATION OR
VERIFICATION OF EMPTY DECISION

All four of the INTEC-080 system tanks (VES-WM-103, VES-WM-104, VES-WM-105, and
VES-WM-106) are inactive waste tanks, which require a hazardous waste determination.

4. HAZARDOUS WASTE DETERMINATION

This section is the HWD for the INTEC Tank Farm Auxiliary High-Level Waste Tank System
(VCO System INTEC-080).

4.1 30,000-gal Tank Farm Facility Tanks (VES-WM-103, 98CPP01397;
VES-WM-104, 98CPP01398; VES-WM-105, 98CPP01399; and
VES-WM-106, 98CPP01400)

These four inactive 30,000-gal underground storage tanks were connected to the E-Cell in CPP-601
and were designed to hold the first-cycle waste from the SIR and the STR fuel reprocessing activities
(DOE 1999). VES-WM-103 and VES-WM-106 also stored E-Cell decontamination solutions.* After fuel
reprocessing activities ceased, with the exception of VES-WM-106, the 30,000-gal tanks provided
temporary storage for process equipment waste evaporator (PEWE) condensate.* This was a one-time
occurrence in September/October of 1982. A review of drawings (Idaho National Engineering and
Environmental Laboratory [INEEL] Reference Drawings 057500, Rev 1; 090381, Rev 0; 091498, Rev 0)
verify the E-Cell feed lines (1” PWA-15, 1” PWA-17, 1”"PWA-19, and 1” PWA-21) were cut and capped
prior to Calendar Year (CY) 1990. All four tanks were emptied to their heels in CY 1990. Tanks VES-
WM-103, -104, and -106 currently contain estimated volumes of approximately 13,700, 2,200, and
14,500 gal, respectively. Tank VES-WM-105 has less than 1,500 gal. As noted, these volumes are

a. Machovec, Dave C., INEL, to A. J. Matule, INEL, August 29, 1990, “Tank Farm Tank Size,” DCM-08-90.
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estimates. Tank level instrumentation was installed in the 1950s and may not be as precise as desired.
Tank volumes will be verified by another method prior to the removal of the contents. This volume is
attributed to valve leaks in the steam jet lines that inadvertently allowed nonhazardous steam condensate
to slowly drain into the tanks and mix with the tank heel. Level indicator data logs show a slow volume
increase in the contents of tanks. In 1998, the steam valves for the feeds to the steam jets were tightened
and the main valve was replaced. Data logs of the level indicators show no increase in volumes since that
time. The steam line for the steam jets in these tanks were further isolated in September 2001with a blind
flange.

411 First-Cycle Extraction Waste and E-Cell Decontamination Solutions
(VES-WM-103 and VES-WM-106 only)

During the late 1950s through December 1965, the four 30,000-gal tanks received and stored
first-cycle extraction waste until it was transferred to other tank farm tanks while waiting calcination into
a solid waste form. From August 1966 through September 1970, VES-WM-103 and VES-WM-106 also
received liquid waste generated during decontamination of E-Cell. Both the first-cycle extraction waste
and E-Cell decontamination solution originated from CPP-601.

The four tanks were emptied by June 1974. By January 1975, all four tanks had also been flushed
with water. Since both the first-cycle extraction waste and the E-Cell decontamination solutions were
received and removed, and the contents flushed from these tanks prior to the implementation of Resource
Conservation and Recovery Act (RCRA) regulations, neither waste stream was subject to RCRA
regulations. Consequently, all piping from CPP-601 that was used to convey these waste streams to the
30,000-gal tanks are also not subject to RCRA regulations.

4.1.2 PEWE Process Condensate and Steam Condensate
4.1.2.1 Is the Material a Solid Waste?

The PEWE condensate that was received by VES-WM-103, VES-WM-104, and VES-WM-105
was returned to the PEWE system. Since it was discharged to a waste treatment system, the condensate
met the definition of a solid waste as specified in 40 CFR 261.2.

As previously mentioned, all four tanks were emptied to their heels in CY 1990; since then, all of
the tanks except VES-WM-105 slowly received steam condensate generated from valve leaks in the steam
jet lines for these tanks. The steam supply was isolated in September 2001. Since the steam condensate
will be managed as waste, it meets the definition of a solid waste as specified in 40 CFR 261.2.

4.1.2.2 Is it Exempt?

No, the PEWE condensate and steam condensate do not qualify for any of the exemptions specified
in 40 CFR 261.4.

4.1.2.3 IsitListed?
As discussed above, VES-WM-103, VES-WM-104 and VES-WM-105 provided temporary storage
for PEWE condensate from September/October 1982 to February 1983. The only other waste managed in

the tanks after the implementation of RCRA in 1980 was steam condensate from leaking steam jets.

The four listed HWN5s applicable to waste managed in the PEWE liquid waste system are F001,
F002, F005, and U134. Although the PEWE overheads condensate that was discharged to VES-WM-103,
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VES-WM-104, and VES-WM-105 was returned to the PEWE system, these tanks never underwent
RCRA closure; consequently, the contents of these tanks (i.e., tank heel and steam condensate [if
applicable]) are listed waste based on the Mixture Rule [40 CFR 261.3(A)(2)(iii-iv)]. Nothing from the
steam condensate that leaked to these tanks would have added listed HWNs. Therefore, the listed HWNs
that are applicable to VES-WM-103, VES-WM-104, and VES-WM-105are F001, F002, F005, and U134.

4.1.2.4 Is it Characteristic?

The overheads condensate received by the three tanks was generated from PEWE operations.
During operation of the PEWE, some of the nitric acid used during evaporation exits the evaporator
vessel as overheads. Process overheads enter the Liquid Effluent Treatment and Disposal (LET&D)
facility, where nitric acid is recovered from the overheads and reused in the PEWE system. The
condensate received by the three tanks was derived from PEWE overheads that were generated prior to
the existence of the LET&D. Since the process overheads were still saturated with nitric acid when they
condensed, process knowledge indicates that the corrosivity characteristic HWN D002 would have
applied; however, no information could be identified that provided acceptable process knowledge
regarding applicable characteristic toxicity HWNs that would have applied to the condensate that was
stored in VES-WM-103, VES-WM-104, and VES-WM-105 from 1982 to 1983. By February 1983, the
PEWE condensate in VES-WM-103, VES-WM-104, and VES-WM-105 was transferred from the tanks to
the PEWE feed tank (VES-WL-102; included in the HWMA/RCRA Part A Permit Application for the
Idaho National Engineering and Environmental Laboratory [INEEL] [DOE-ID 2000a)).

In CY 1990, water was added to provide enough solution to sample and the tanks were sampled for
total carbon, pH, and RCRA metals, and emptied to their heels via steam jets. Those sampling results,
which were used as process knowledge for this Characterization EDF, indicated that the waste in these
tanks were not corrosive and did not contain concentrations of toxic metals above the RCRA regulatory
levels. Analyses to determine concentration levels of pesticides and organics were not conducted on any
of these four tanks since neither pesticides nor organic constituents were expected to be present in the
waste.

Since CY 1990, all of the tanks except for VES-WM-105 inadvertently received substantial
volumes of steam condensate due to valve leaks in the steam branch lines. As a result, the tank heels were
continually diluted until the tanks were physically isolated from the steam header. Since the only waste
addition to the tanks since they had been emptied to their heels was steam condensate, the sampling
results can still be used for process knowledge. However, instead of being representative of the current
tank contents, the sample results are conservative since they are now indicative of the highest toxic metal
and total organic concentrations that the tank liquids could potentially exhibit. The sample results
obtained prior to the inadvertent dilution with steam condensate had indicated that the contents of the
tanks were nonhazardous per RCRA regulations for toxicity characteristic metals; therefore,
impermissible dilution had not occurred since the regulatory status of the contents of the tanks were not
altered.

For VES-WM-105, which did not receive any steam condensate, current instrumentation indicates
that this tank is still empty (except for its heel). The sample results are assumed to be representative of the
current contents of the tank and will be used as process knowledge. Therefore, as previously stated, the
heel in this tank does not have any characteristic HWNs associated with it.

Additional information supporting both the characteristic and listed HWD is provided in WDDF
VCO-INTEC-080 (see Appendix B).
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4.2 Hazardous Piping and Ancillary Equipment

Since three of the 30,000-gal tanks were determined to be hazardous waste storage units, the
system boundaries were reevaluated to ensure that piping and ancillary equipment associated with these
tanks that were used to facilitate the receipt and conveyance hazardous waste are identified.

Based on the reevaluation, four heat exchangers (HE-WM-303, HE-WM-304, HE-WM-305, and
HE-WM-306) that were initially designated on Schematic P-ST005-INTEC-080 as excluded from the
VCO System are now included in the system boundaries. The heat exchangers were designed to cool
vessel off-gas (VOGQG) and to condense entrained liquids in the VOG. The condensed liquid then gravity
drains back into the vessel from which the VOG originated. No other system boundary changes occurred.

A schematic, based on the reevaluated system boundaries, is included in Appendix A and shows
the vessels, piping, and ancillary equipment recommended for further VCO activities.

5. VERIFICATION OF EMPTY

This section is not applicable for the INTEC-080 system.

6. POTENTIAL FOR RELEASE

Tank VES-WM-106 (98CPP01400) is a nonhazardous waste tank with a potential for release. A
potential for release exists because the tank contains several thousand gallons of steam condensate. The
tank is direct buried and does not have secondary containment or leak detection. The soils around this
tank are being addressed under the Comprehensive Environmental Response, Compensation, and
Liability Act Operable Unit 3-14 Remedial Investigation/Feasibility Study Work Plan (DOE-ID 2000b).

7. CONCLUSIONS AND RECOMMENDATIONS

Three of the four 30,000-gal TFF tank systems (VES-WM-103, 98CPP01397; VES-WM-104,
98CPP01398; and VES-WM-105, 98CPP01399), which include associated outlet piping and ancillary
equipment (HE-WM-303, HE-WM-304, HE-WM-305), have been and are currently being used for
storage of RCRA waste. These tanks will require further VCO milestones and evaluation for any
necessary interim actions. Within 90 days following State approval of this EDF, the U.S. Department of
Energy will submit a proposed schedule for further milestones and a description of the proposed actions
for these units.

The fourth 30,000-gal tank (VES-WM-106; 98CPP01400) did not receive any RCRA waste and
has been determined to be nonhazardous per RCRA regulations and is recommended for movement to
Appendix C of the VCO — Covered Matters that are Closed.

8. REFERENCES
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Appendix A—System ldentification Schematic
See the attached Schematic CEDF-ST005-INTEC-080.

PLACEHOLDER FOR SCHEMATIC CEDF-ST005-080
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Appendix B—Hazardous Waste Determination Supporting
Documentation

See the attached WDDF, VCO-INTEC-080.
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Appendix C—Verification of Empty Table

Appendix C is not applicable to this system.
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