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SECTION D.   PROCESS INFORMATION 

D-1.   PROCESS INFORMATION 

As defined under the Resource Conservation and Recovery Act (RCRA), the Idaho Hazardous 1 

Waste Management Act, the Code of Federal Regulations (CFR), and the Idaho Administrative 2 

Procedures Act (IDAPA), there are three process codes associated with the regulated hazardous waste 3 

management units in the Idaho Nuclear Technology and Engineering Center (INTEC) Liquid Waste 4 

Management System (ILWMS).  The process codes are S02, tank storage; T01, tank treatment; and X99, 5 

other miscellaneous treatment. 6 

The system consists of the Process Equipment Waste Evaporator (PEWE) system, the Liquid 7 

Effluent Treatment and Disposal (LET&D) facility, and the Evaporator Tank System (ETS).  The ETS 8 

will be addressed in a modification to the final partial permit, when issued.  The system includes tanks 9 

and ancillary equipment in Buildings CPP-604, CPP-641, CPP-649, CPP-659 Annex, CPP-601, CPP-10 

1618, CPP-1619 and associated valve boxes at the INTEC.  The equipment associated with the PEWE 11 

system is addressed separately from the LET&D facility.  The LET&D facility regulated tanks and 12 

ancillary equipment are described after the PEWE system.  The regulated tanks and ancillary equipment 13 

specific to the PEWE system are listed below:  14 

�� VES-WL-132, CPP-604 Evaporator Feed Sediment Tank (regulated under IDAPA as a 15 
storage/treatment tank) 16 

�� VES-WL-133, CPP-604 Evaporator Feed Collection Tank (regulated under IDAPA as a 17 
storage/treatment tank) 18 

�� VES-WL-102, CPP-604 Surge Tank for VES-WL-133 (regulated under IDAPA as a 19 
storage/treatment tank) 20 

�� VES-WL-109, CPP-604 Evaporator Head Tank (regulated under IDAPA as a storage 21 
tank) 22 

�� EVAP-WL-129, CPP-604 Evaporator Unit, including VES-WL-129, VES-WL-130, HE-23 
WL-307, and HE-WL-308 (regulated under IDAPA as a miscellaneous unit with 24 
treatment/storage tanks) 25 

�� VES-WL-134, CPP-604 Process Condensate Surge Tank (regulated under IDAPA as a 26 
storage tank) 27 

�� EVAP-WL-161, CPP-604 Evaporator Unit, including VES-WL-161, VES-WL-162, HE-28 
WL-300, and HE-WL-301 (regulated under IDAPA as a miscellaneous unit with 29 
treatment/storage tanks) 30 
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�� VES-WL-131, CPP-604 Process Condensate Surge Tank (regulated under IDAPA as a 1 
storage tank) 2 

�� VES-WL-108, CPP-604 Process Offgas Condensate Knock-Out Pot (regulated under 3 
IDAPA as a storage tank) 4 

�� VES-WL-111, CPP-604 Bottoms Collection Tank (regulated under IDAPA as a 5 
storage/treatment tank) 6 

�� VES-WL-101, CPP-604 Bottoms Collection Tank (regulated under IDAPA as a 7 
storage/treatment tank) 8 

�� VES-WL-103, VES-WL-104, and VES-WL-105, CPP-641 Westside Waste Holdup 9 
Tanks (regulated under IDAPA as storage/treatment tanks) 10 

�� VES-WM-100, VES-WM-101, and VES-WM-102, CPP-604 Tank Farm Tanks 11 
(regulated under IDAPA as storage/treatment tanks) 12 

�� VES-WG-100, VES-WG-101, VES-WH-100, and VES-WH-101, CPP-601 Deep Tanks 13 
(regulated under IDAPA as storage/treatment tanks) 14 

�� VES-WL-135 (DVB-OGF-D5), VES-WL-136 (DVB-OGF-D8) VES-WL-137 15 
(CPP-649), VES-WL-138, VES-WL-139, VES-WL-142, VES-WL-144 and 16 
VES-WL-150 (CPP-604), Process Waste Liquid System (regulated under IDAPA as 17 
storage tanks) 18 

�� VES-WL-106, VES-WL-107, and VES-WL-163, CPP-604 Process Condensate 19 
Collection Tanks (regulated under IDAPA as treatment/storage tanks). 20 

Functional descriptions of the regulated tanks and ancillary equipment specific to the PEWE 21 

system are listed below: 22 

VES-WL-132, Evaporator Feed Sediment Tank 23 

VES-WL-132 functions as a settling basin for solids that would otherwise settle out in the 24 

Evaporator Feed Collection Tank, VES-WL-133.  When the waste stream enters VES-WL-132, it 25 

encounters a baffle-and-weir system.  The solids settle out of the solution as it flows under the baffle and 26 

over the weir.  27 
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VES-WL-133, Evaporator Feed Collection Tank 1 

VES-WL-133 serves both evaporators, EVAP-WL-129 and EVAP-WL-161, and receives wastes 2 

from various sources.  Wastes are transferred from VES-WL-133 to either the Evaporator Head Tank, 3 

VES-WL-109, or directly to EVAP-WL-129. 4 

VES-WL-102, Surge Tank for VES-WL-133 5 

The original function of this tank was as a feed collection tank for the PEWE system.  The PEWE 6 

system was upgraded, and VES-WL-133 now serves as the evaporator feed collection tank.  The current 7 

function of this tank is to provide surge capacity for VES-WL-133.  It is also possible to feed the 8 

evaporators from this tank. 9 

VES-WL-109, Evaporator Head Tank 10 

The function of this tank is to provide a constant head for feed solution for EVAP-WL-161.  Feed 11 

is pumped to this tank from the Evaporator Feed Collection Tanks, VES-WL-102 or VES-WL-133.  The 12 

Evaporator Head Tank has an overflow that returns to VES-WL-102 or VES-WL-133.  13 

EVAP-WL-129, Evaporator Unit (includes VES-WL-129, VES-WL-130, HE-WL-307 and 14 
HE-WL-308) 15 

The function of the evaporator is to reduce the volume of waste sent to the INTEC Tank Farm 16 

Facility (TFF).  The evaporator is composed of a flash column, VES-WL-129, a mist eliminator, 17 

VES-WL-130, a reboiler, HE-WL-307, and a condenser, HE-WL-308.  The feed pumps draw waste from 18 

the Evaporator Feed Collection Tank, VES-WL-133, and transfer the waste to the evaporator.  The 19 

evaporator uses steam to heat the solution in reboiler HE-WL-307.  The solution is circulated from the 20 

reboiler through the flash column, where the liquid flashes and vapor is separated from the liquid.  Liquid 21 

drops to the bottom of the flash column and is recycled back to HE-WL-307.  Constituents of the waste 22 

that have a lower boiling point than the system temperature flash and produce vapor.  The constituents 23 

with a higher boiling point remain liquid and are re-circulated through the evaporator. 24 

The vapor rises in the flash column, passes a baffle and then passes through a coarse wire mesh to 25 

remove entrained liquid droplets from the vapor.  The vapor then enters the mist eliminator, 26 

VES-WL-130, which contains a fine wire mesh to remove additional entrained liquid droplets (light 27 

constituents and water).  The remaining vapors from the evaporator flow to condenser HE-WL-308.  The 28 

condensates from HE-WL-308 are normally drained to VES-WL-131, the Process Condensate Surge 29 
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Tank.  The condensates can alternately be drained to VES-WL-134, the Process Condensate Surge Tank.  1 

The remaining non-condensable vapor is routed to the Vessel Offgas (VOG) system. 2 

When the level in the Process Condensate Surge Tank, VES-WL-131, reaches a preset level, the 3 

liquid is transferred to one of the Process Condensate Collection Tanks (VES-WL-106, VES-WL-107, or 4 

VES-WL-163). 5 

VES-WL-134, Process Condensate Surge Tank 6 

VES-WL-134 collects condensate from the evaporator.  VES-WL-134 provides the capability for 7 

the evaporators to be operated in series.  For series operation, EVAP-WL-129 is operated until 8 

VES-WL-134 is full.  The tank provides feed for EVAP-WL-161.  9 

Future plans for this tank are to store nitric acid recovered from the LET&D process via VES-10 

WLL-195 to allow more efficient operation of the process. 11 

EVAP-WL-161, Evaporator Unit (includesVES-WL-161, VES-WL-162, HE-WL-300 and 12 
HE-WL-301) 13 

The EVAP-WL-161 is similar to EVAP-WL-129 in both design and operation.  A difference is 14 

that EVAP-WL-161 is fed from an Evaporator Head Tank, VES-WL-109, rather than receiving feed 15 

directly from the feed pumps.  The feed pumps draw waste from the Evaporator Feed Collection Tank, 16 

VES-WL-133, and transfer the waste to VES-WL-109.  The evaporator is fed by gravity from VES-WL-17 

109.  The evaporator is composed of a flash column, VES-WL-161, a separator, VES-WL-162, a reboiler, 18 

HE-WL-300, and a condenser, HE-WL-301. 19 

The evaporator uses steam to heat the solution in reboiler HE-WL-300.  The solution is circulated 20 

from the reboiler through the flash column, where the liquid flashes and vapor is separated from the 21 

liquid.  Liquid drops to the bottom of the flash column and is recycled back to HE-WL-300.  Constituents 22 

of the waste that have a lower boiling point than the system temperature flash and produce vapor.  The 23 

constituents with a higher boiling point remain liquid and are re-circulated through the evaporator. 24 

The vapor rises in the flash column, passes a baffle and then passes through a coarse wire mesh to 25 

remove entrained liquid droplets from the vapor.  The vapor then enters the separator (mist eliminator), 26 

VES-WL-162, which contains a fine wire mesh to remove additional entrained liquid droplets (light 27 

constituents and water).  The remaining vapors from the evaporator flow to condenser, HE-WL-301.  The 28 

condensates are normally drained to VES-WL-131, the Process Condensate Surge Tank.  The remaining 29 

non-condensable vapor is routed to the VOG system. 30 
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When the level in VES-WL-131 reaches a preset level, the liquid is transferred to one of the 1 

Process Condensate Collection Tanks (VES-WL-106, VES-WL-107, or VES-WL-163). 2 

VES-WL-131, Process Condensate Surge Tank 3 

VES-WL-131 collects condensate from the evaporator.  When the tank reaches a preset level, the 4 

contents are transferred to one of the Process Condensate Collection Tanks (VES-WL-106, VES-WL-107, 5 

or VES-WL-163).  A heel of approximately 20 percent is maintained in the tank to protect the pumps. 6 

VES-WL-108, Process Condensate Knock-Out Pot 7 

The function of the Process Condensate Knock-Out Pot is to remove and collect condensed liquid 8 

from the evaporator VOG before the offgas is released to the plant VOG. 9 

VES-WL-101 and VES-WL-111, Bottoms Collection Tanks 10 

VES-WL-101 and VES-WL-111 are collection points for waste to be transferred from the PEWE 11 

system, TFF, or other facilities.  These tanks collect, store, and/or treat the PEWE system concentrated 12 

bottoms. 13 

VES-WL-103, -104, and -105, CPP-641 Westside Waste Holdup Tanks (WWH) 14 

Historically, VES-WL-103, VES-WL-104, and VES-WL-105 collected aqueous wastes generated 15 

from CPP-620, CPP-627, and CPP-637 laboratory research and development and acted as a diversion 16 

point for service waste such as steam condensate.  These tanks have been emptied to the maximum extent 17 

allowed by the transfer pumps, without causing damage to the pump bearings, and no transfers of waste to 18 

this system are taking place. 19 

VES-WM-100, VES-WM-101, and VES-WM-102, CPP-604 Tank Farm Tanks (TFT) 20 

VES-WM-100, VES-WM-101, and VES-WM-102 are collection points for waste to be 21 

transferred to the PEWE system.  These tanks can be used as surge capacity for the PEWE feed 22 

storage/treatment or for the storage/treatment of PEWE bottoms. 23 

VES-WG-100, VES-WG-101, VES-WH-100 and VES-WH-101, CPP-601 Deep Tanks 24 

The Deep Tanks are collection points for waste to be transferred to the PEWE system.  These 25 

tanks collect, store and/or treat the waste prior to transfer to the PEWE system. 26 
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VES-WL-135, VES-WL-136, VES-WL-137, VES-WL-138, VES-WL-139, VES-WL-142, 1 
VES-WL-144, and VES-WL-150, Process Waste Liquid (PWL) Tanks and Sumps 2 

The PWL system collects hazardous waste liquid from CPP-604, CPP-649, and associated valve 3 

boxes and transfers the waste to the PEWE system. 4 

The PWL tanks and sumps are located in CPP-604, CPP-649, and associated valve boxes.  The 5 

purpose of the system is to collect offgas condensate and liquid from floor drains and transfer the waste to 6 

the PEWE Evaporator Feed Collection Tank, VES-WL-133.  The system is comprised of tanks VES-WL-7 

135, -136, -137, -138, -139, -142, -144, -150, and various cell sumps.  VES-WL-150 collects liquids from 8 

the floor drains and the other tanks collect offgas condensate.  A sump or vault secondarily contains each 9 

of the tanks.   10 

Sumps SU-WL-140, -143, -145, -146, -147 and -148 do not contain PWL tanks.  Sumps SU-WL-11 

140 and SU-WL-143 are located in the Rare Gas Plant in CPP-604.  Since the Rare Gas Plant is no longer 12 

active there are no sources of waste that would be collected in either sump.  Sump SU-WL-148 is located 13 

at the INTEC main stack.  In the event of equipment failure, condensate from the main stack could collect 14 

in this sump.  These sumps are emergency equipment and do not routinely collect waste; therefore, the 15 

sumps are exempt from requiring secondary containment.  Sumps SU-WL-145, SU-WL-146, and SU-16 

WL-147 are part of the secondary containment and leak detection system for the PEWE Condensate 17 

Collection Cell and PEWE EVAP-WL-161 Cell.  As such, these sumps do not require the emergency 18 

structure exemption set forth in IDAPA 58.01.05.008 [40 CFR §264.1(g)(8)(i)]. 19 

The tanks and sumps are jetted upon high level detection.  All are transferred into a common 20 

header and then transferred into VES-WL-133, except VES-WL-150, which is transferred into the 21 

Evaporator Feed Sediment Tank, VES-WL-132, which is a settling tank.  The settling tank drains directly 22 

into VES-WL-133.  23 

VES-WL-106, VES-WL-107, and VES-WL-163, CPP-604 Process Condensate Collection Tanks 24 

The Process Condensate Collection Tanks (VES-WL-106, VES-WL-107, and VES-WL-163) 25 

collect the evaporator vapor condensate (overheads) from the PEWE process. 26 

PEWE System Operation 27 

The PEWE system to be permitted includes the PEWE and associated input/feed tanks.  The 28 

PEWE system reduces the volume of hazardous wastes sent to the TFF.  The PEWE system evaporates 29 

the wastes, producing concentrated wastes (bottoms) and vapor condensates (overheads).  The overheads 30 
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are transferred to the LET&D facility for further processing.  Bottoms generated from the PEWE go to 1 

VES-WL-101 or VES-WL-111 or are recycled back to VES-WL-133 for further processing.  Solutions 2 

may be transferred back to VES-WL-133 and blended with other wastes for further evaporation when 3 

appropriate concentration of the waste has not been achieved (i.e., all available feed solutions have been 4 

processed, loss of utilities, etc.).  Returning the waste to VES-WL-133 reduces the volume of waste being 5 

transferred to the TFF. 6 

The evaporator is operated on a semi-continuous basis.  While the evaporator is operating, feed is 7 

added to the evaporator to keep the liquid in the operating evaporator at a preset level.  Feed is 8 

continuously added to make up for the liquid that is boiled off.  The evaporator operates as a thermal 9 

siphon.  As waste is boiled in the reboiler, bubbles form and rise in the tubes.  This produces a motive 10 

force that pulls liquid from the evaporator into the reboiler tubes.  The rising bubbles flow to the flash 11 

column from the reboiler.  At a predetermined level, based on density or temperature, the evaporator is 12 

shut down and the evaporator contents (bottoms) are transferred to either VES-WL-101 or VES-WL-111 13 

or are recycled back to VES-WL-133 for further processing.  From VES-WL-101 or VES-WL-111, the 14 

bottoms can be sent to the CPP-604 TFTs, (VES-WM-100, VES-WM-101, and VES-WM-102), to the 15 

TFF, or back to the ETS.  The overheads are sent to the LET&D for further processing.  All of these tanks 16 

were designed and constructed to contain the types of solutions stored.  The P.E. certifications for these 17 

units attest that the tank systems are adequately designed and are compatible with the waste(s) to be 18 

stored or treated in accordance with IDAPA 58.01.05.008 [40 CFR § 264.192(a)]. 19 

As described above, there may be instances where complete concentration of the waste feed does 20 

not occur.  When this happens, the remaining feed may be blended with other wastes and reintroduced to 21 

the ILWMS.  Depending on the characteristics of the new feed solution (e.g., high chlorides, fluorides, or 22 

radionuclide concentration), it may be appropriate to route the mixture back to the ETS for processing, 23 

rather than the PEWE, to ensure optimum treatment and protection of equipment. 24 

With the addition of the C-40 valve box, the PEWE bottoms (from both VES-WL-101 and VES-25 

WL-111) can be transferred to the ETS, TFF, and the CPP-604 TFT.  From the CPP-604 TFT, waste can 26 

be transferred to the TFF, the ETS, or the PEWE.  The transfer lines are encased in stainless steel and 27 

equipped with leak detection.  Drawings showing transfer routes are included in the Section D Plant 28 

Drawing package for the Part B Permit Application, Appendix D-1. 29 

Occasionally, PEWE process condensate does not meet the feed limits or operational constraints 30 

(e.g., fluorides, TOC, radionuclide concentration) established for the LET&D facility, as identified in 31 
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Section D-8b(5) of the Part B Permit Application.  In these instances, the condensate is routed back to the 1 

evaporator feed tank and blended with other solutions for further processing. 2 

The temperature of the evaporator liquid is controlled below 110� C.  At much higher 3 

temperatures unstable chemical compounds can form.  The temperature limit is further discussed in 4 

Section D-2d of this permit application. 5 

The density of the waste in the evaporator is controlled to reduce the possibility that the heat 6 

exchanger tubes will scale up and eventually plug and to maintain heat transfer efficiencies.  A solution 7 

density > 1.3 indicates the possibility of large quantities of dissolved solids.  At very high densities, the 8 

amount of dissolved solids could exceed the solubility of certain species in the solution.  Dissolved solids 9 

(especially silicates, carbonates, and phosphates) form solid precipitates if the solution has too many 10 

dissolved solids.  The precipitates can form in the heat exchanger tubes, where the waste is most 11 

concentrated, and coat the tubes with a thin layer of solids (scale).  Over time, the scale will increase in 12 

thickness as more precipitates form.  Eventually the scale can become so thick that it reduces heat transfer 13 

and evaporator efficiency and may even plug the heat exchanger tubes.  One method to help prevent 14 

formation of scale is to control (limit) the solution density (specific gravity).  When the solution in the 15 

evaporator approaches a specific gravity of approximately 1.2 to 1.3, the feed is shut off.  The waste is 16 

further concentrated to a specific gravity of approximately 1.3 and drained to the Bottoms Collection 17 

Tanks, VES-WL-101 and VES-WL-111.  From the Bottoms Collection Tanks, the waste can be 18 

transferred for storage or further treatment. 19 

Feed flowing to the Evaporator Feed Collection Tank, VES-WL-133, may first pass through the 20 

Feed Sediment Tank, VES-WL-132, to allow potential solids to settle out of the stream.  When the waste 21 

stream enters VES-WL-132, it encounters a baffle and weir system, which allows time for solids to settle 22 

out of the solution as the fluid flows under the baffle and over the weir.  The waste is accumulated in the 23 

Evaporator Feed Collection Tank, VES-WL-133, before being fed to one of two evaporator units, 24 

EVAP-WL-129 or EVAP-WL-161.  EVAP-WL-161 receives feed from the Evaporator Head Tank, 25 

VES-WL-109, and EVAP-WL-129 receives feed directly from the Evaporator Feed Collection Tank, 26 

VES-WL-133. 27 

Normally, one evaporator is operated at a time.  However, the system was designed so that the 28 

evaporators could be operated simultaneously (in series or parallel).  The liquid waste is fed to the 29 

operating evaporator continuously, until the concentrated liquid reaches a procedurally designated 30 
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specific gravity or temperature in the PEWE as previously discussed.  The evaporators are shut down 1 

upon reaching one of the set points. 2 

Other factors that could result in the PEWE being shut down are a lack of feed to the evaporators 3 

or a lack of available storage space in the Process Condensate Collection Tanks (VES-WL-106, 4 

VES-WL-107, and VES-WL-163).  The remaining material in the flash column (bottoms) is concentrated 5 

and drained to one of the Bottoms Collection Tanks, VES-WL-101 or VES-WL-111, for temporary 6 

storage/treatment or recycled back through VES-WL-133.  Sample analysis determines if the total organic 7 

carbon (TOC) limit may exceed LET&D processing parameters and therefore would be routed back to the 8 

Evaporator Feed Tank, VES-WL-133, and blended with other solutions for further treatment.  From VES-9 

WL-101 or VES-WL-111 the waste may be transferred to the TFF.  The liquid may be left in the 10 

evaporators until more feed is made available to continue evaporator operation.  11 

When an evaporator is operating, liquid waste enters the flash column of the evaporator and 12 

circulates through the reboiler, where it is boiled in the operating reboiler, HE-WL-307 or HE-WL-300.  13 

The boiling waste (liquid/vapor phase) then flows into the flash column, where the liquid phase separates 14 

from the vapor phase and drops into the flash column.  The liquid phase mixes with liquid waste in the 15 

flash column and is re-circulated through the reboiler. 16 

The vapor rises in the flash column, passes a baffle, and then passes through a coarse wire mesh 17 

to remove entrained liquid droplets before exiting the flash column.  The vapor then enters the mist 18 

eliminator, VES-WL-130 or VES-WL-162, which contains a fine wire mesh to further remove entrained 19 

liquid droplets.  The vapors from the evaporator flow from the wire mesh to a condenser, HE-WL-308 or 20 

HE-WL-301, and the condensates drain to the Condensate Surge Tank, VES-WL-131. 21 

When the liquid level in the surge tank reaches a preset level, the liquid is transferred by one of 22 

two pumps, to the Process Condensate Collection Tanks (VES-WL-106, VES-WL-107 and VES-WL-23 

163).  From the Process Condensate Collection Tanks, the waste is pumped to the Acid Fractionator 24 

Waste Feed Head Tank, VES-WLK-197.  The waste in VES-WLK-197 is fed by gravity to the LET&D 25 

fractionators.  Aluminum nitrate may be added in the condensate collection tanks to complex the fluorides 26 

to reduce corrosion in the downstream LET&D equipment.  When one of the Process Condensate 27 

Collection Tanks becomes full, process samples are taken as described in Section C of this permit 28 

application.  Depending on the results of this analysis, the contents are either routed to the LET&D 29 

facility for further processing or are returned to the Evaporator Feed Tank for re-evaporation. 30 
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When the evaporators are operated in series, waste is first concentrated in EVAP-WL-129.  1 

Condensate from this evaporator is collected in the Condensate Surge Tank, VES-WL-134, which is used 2 

for series operation.  The condensate in VES-WL-134 is then used as feed for EVAP-WL-161.  The 3 

condensate from evaporator VES-WL-161 is transferred to the Process Condensate Collection Tanks, via 4 

Condensate Surge Tank VES-WL-131. 5 

The evaporators are equipped to allow demineralized water to be injected into the system during a 6 

run.  The demineralized water is injected while the system is operated.  This allows the system to strip 7 

acid into the condensate (overheads) more efficiently. 8 

A process flow diagram for the PEWE system is presented in Exhibit D-1.  The direct primary 9 

hazardous waste sources to the PEWE system are also shown in Exhibit D-1.  In addition, the process 10 

flow for the PEWE system is represented on Piping and Instrumentation Diagram (P&ID) No. 096156 11 

and 094276 (Sheets 1 – 4) in the diagram package (Appendix D-1) included with this application.  Exhibit 12 

D-2 schematically shows the boundary of tanks and equipment that are included in the ILWMS.  The 13 

boxes with dashed lines are inputs to the PEWE system.  The boxes inside the bold border are tanks and 14 

equipment used in the ILWMS and described in this permit application. 15 

CPP-604 Tank Farm Tanks (TFT) 16 

The CPP-604 TFT system can receive wastes for temporary storage before they are transferred to 17 

PEWE feed tanks, the TFF, or the ETS, also known as the High Level Liquid Waste Evaporator 18 

(HLLWE), located in the New Waste Calcining Facility (NWCF).  The CPP-604 TFT system includes 19 

VES-WM-100, VES-WM-101, and VES-WM-102.  The process flow for the CPP-604 TFT system is 20 

represented on P&ID No. 057498 in Appendix D-1.  VES-WM-100 receives the incoming waste.  Then 21 

the waste may overflow from VES-WM-100 to VES-WM-101, which in turn overflows to VES-WM-22 

102.23 
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Exhibit D-2. ILWMS system boundary and inputs. 
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A jet in VES-WM-100 transfers solution to VES-WM-102, a jet in VES-WM-102 transfers 1 

solution to VES-WM-101, and a jet in VES-WM-101 transfers solution to VES-WM-100. 2 

VES-WM-100, VES-WM-101, and VES-WM-102 are also each equipped with a transfer jet that 3 

transfers waste from the CPP-604 TFT system to the PEWE, the ETS, and the TFF, or back to the TFTs. 4 

CPP-641 Storage Tanks 5 

The Westside Waste Holdup (WWH) tanks system stores/treats waste temporarily before it is 6 

transferred to the PEWE or TFF.  The WWH tank system includes three storage tanks (VES-WL-103, 7 

VES-WL-104, and VES-WL-105), along with the associated transfer pumps, valves, and piping.  The 8 

process flow diagram for the WWH tanks is represented on P&ID No. 111804, in Appendix D-1. 9 

Solution can be transferred from VES-WL-103 to VES-WL-104, from VES-WL-104 to VES-10 

WL-105, and from either VES-WL-104 or VES-WL-105 to the PEWE or the TFTs.  Once the solution in 11 

a tank reaches a specified volume, the tank is sampled and the sample analyzed to determine if it can meet 12 

the waste acceptance criteria (WAC) for the PEWE.  If the sample analysis indicates the solution cannot 13 

be transferred to the PEWE, the waste is sent to the TFTs or the TFF for storage. 14 

Transfers from the WWH tanks are made using a pump.  Steam jets are used to transfer wastes 15 

between the WWH tanks.  All jets and pumps are contained in the same vault as the respective tank. 16 

CPP-601 Storage Tanks (Deep Tanks) 17 

The CPP-601 storage and treatment (WG/WH Deep Tanks) tank system includes four tanks 18 

(VES-WG-100, VES-WG-101, VES-WH-100, VES-WH-101) and the associated transfer pumps, valves, 19 

and piping.  The process flow for the CPP-601 storage tanks is represented on P&ID No. 092711 and 20 

092712, in Appendix D-1. 21 

Wastes are received in the WG/WH tanks from floor and lab drains or transfers from processes in 22 

CPP-601, -602, -627, -640, -666, and -684.  These tanks are sampled, analysis is completed, and 23 

depending on the results of the analysis, the waste is transferred to the PEWE Feed Tank, VES-WL-133, 24 

via VES-WL-132, or to the TFF for storage. 25 

CPP-1618 Liquid Effluent Treatment and Disposal Facility 26 

The LET&D is part of the liquid waste treatment system at the INTEC.  The LET&D system 27 

equipment functions very similarly to the PEWE system equipment.  The LET&D processes the PEWE 28 
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overhead condensate waste stream to recover nitric acid.  Exhibit D-3 schematically shows the tanks and 1 

equipment that are included in the LET&D system.  The regulated tanks and ancillary equipment specific 2 

to the LET&D system are listed below:  3 

�� VES-WLK-197, CPP-1618 Acid Fractionator Waste Feed Head Tank (regulated under 4 
IDAPA as a storage tank) 5 

�� FRAC-WLL-170, CPP-1618 Acid Fractionator, including FRAC-WLL-170, HE-WLL-6 
391, HE-WLL-396, HE-WLL-398, and VES-WLL-198 (regulated under IDAPA as a 7 
miscellaneous unit with treatment/storage tanks) 8 

�� FRAC-WLK-171, CPP-1618 Acid Fractionator, including FRAC-WLK-171, HE-WLK-9 
392, HE-WLK-397, HE-WLK-399, and VES-WLK-199 (regulated under IDAPA as a 10 
miscellaneous unit with treatment/storage tanks) 11 

�� VES-WLL-195, CPP-1618 Acid Fractionator Bottoms Tank (regulated under IDAPA as 12 
a storage tank) 13 

�� VES-NCR-171, CPP-659 Annex LET&D Nitric Acid Recycle Tank (regulated under 14 
IDAPA as a storage tank) 15 

�� VES-NCR-173, CPP-659 Annex Nitric Acid Head Tank (regulated under IDAPA as a 16 
storage tank). 17 

 18 

Acid Fractionators System and Process  19 

The LET&D treatment process reduces the volume of liquid waste by fractionating PEWE 20 

overhead condensates into saturated steam/offgas and acid fractions.  The fractionators separate the waste 21 

solution into water (overheads) and nitric acid (bottoms).  Normally, only one fractionator operates at a 22 

time. 23 

The feed is transferred from the Process Condensate Collection Tanks to the Acid Fractionator 24 

Waste Feed Head Tank (VES-WLK-197) in Cell 1 of the LET&D.  The waste is gravity fed to the 25 

fractionators, FRAC-WLL-170 or FRAC-WLK-171, via the Acid Fractionator Waste Feed Head Tank.  26 
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Exhibit D-3. LET&D System flow diagram. 
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The feed is heated to its boiling point by introducing steam to the reboilers, HE-WLL-398 or 1 

HE-WLK-399.  The vapors from the boiling liquid rise through several stacked sieve trays in VES-WLL-2 

170 or VES-WLK-171.  The sieve trays (perforated plates) installed in the fractionator column mix the 3 

vapors and liquid.  As the descending liquid cools the rising vapor, the nitric acid condenses and remains 4 

in solution on the trays, and flows to the bottom of the fractionator. 5 

The bottoms retain approximately 99% of the acid contained in the feed.  The density is 6 

controlled to produce approximately 12 Molar nitric acid.  When the density setpoint (specific gravity of 7 

approximately 1.2 to 1.3) of the nitric acid in the fractionator bottoms is reached, a portion of the solution 8 

is drawn off and collected in VES-WLL-195.  The nitric acid is used for INTEC waste treatment and 9 

decontamination activities.  The nitric acid solution stored in VES-WLL-195 is transferred to:  10 

�� the PEWE, VES-WL-133, to acidify the PEWE feed, 11 

�� VES-WL-101/111 to acidify the PEWE bottoms, 12 

�� VES-NCR-171 for reuse at the INTEC, or 13 

�� the TFF. 14 

The saturated steam offgas generated from the fractionation process is drawn through a 15 

condenser, HE-WLL-396 or HE-WLK-397, where it is partially condensed, producing a reflux stream and 16 

steam offgas.  The steam and reflux flow through a liquid separator, VES-WLL-198 or VES-WLK-199, 17 

where the reflux is removed and returned to the top of the acid fractionator.  The reflux flows downward 18 

through the upper trays as a final scrub.  The remaining steam flows through the separator, and then is 19 

heated by a superheater, HE-WLR-394 or HE-WLR-395, is filtered through the High Efficiency 20 

Particulate Air (HEPA) filters (F-WLR-176 or F-WLR-177) for radioactive particles, and exhausted to the 21 

atmosphere via the INTEC Main Stack. 22 

The Acid Recycle Tank (VES-NCR-171) and Acid Head Tank  (VES-NCR-173) are located in 23 

the CPP-659 Annex adjacent to the New Waste Calcining Facility (NWCF, CPP-659).  VES-NCR-171 24 

has a capacity of approximately 22,500 gallons.  The tank is a stainless steel tank that stores acid 25 

produced by the LET&D fractionation process.  VES-NCR-173 is a stainless steel tank, which stores 26 

nitric acid.  VES-NCR-173 has capacity of approximately 90 gallons. 27 

Acid from VES-NCR-171 is airlifted into VES-NCR-173 and placed into a common header that 28 

can be routed for reuse throughout the INTEC. 29 
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PEWE Tank Treatment 1 

Tank treatment (T01) may be conducted in any of the following tanks: VES-WL-133, 2 

VES-WL-102, VES-WG-100, VES-WG-101, VES-WH-100, VES-WH-101, VES-WL-101, 3 

VES-WL-111, VES-WL-103, VES-WL-104, VES-WL-105, VES-WM-100, VES-WM-101, 4 

VES-WM-102, VES-WL-106, VES-WL-107, and VES-WL-163.  Tank treatment consists of chemical 5 

addition and solids removal.  Typical chemical additives used are described in Section C-2f of the permit 6 

application.  Tank treatment is also performed in the PEWE Feed Sediment Tank, VES-WL-132, which 7 

contains a baffle-and-weir system designed to separate solids from the PEWE waste feed stream.  8 

D-2 TANK SYSTEMS 

D-2a Existing Tank Systems 

ILWMS existing tank systems are equipped with secondary containment and leak detection devices 9 

that are compatible with the types of waste managed.  See Section D-2f for additional information 10 

regarding containment and detection of releases. 11 

D-2a(2) External Corrosion Practices: [IDAPA 58.01.05.008; 40 CFR 
264.191] 

The tanks are contained within building cells and vaults.  The permitted system has RCRA 12 

compliant secondary containment.  Since the system has RCRA compliant secondary containment and the 13 

permitted piping is not directly buried in the soil, cathodic protection is not required. 14 

D-2b New Tank Systems 

The PWL Collection System is a new system with several tanks, which collects hazardous waste 15 

liquid from CPP-604 and CPP-649, and transfers the waste to the PEWE system. 16 

VES-WL-111 is a new tank system to supplement the existing Bottoms Collection Tank, 17 

VES-WL-101. 18 

The LET&D facility is a new system, which includes several tanks.  The tanks store and treat 19 

hazardous waste. 20 
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The INTEC Tank Farm Valve Box C-40, from a regulatory standpoint, is considered ancillary 1 

equipment to existing ILWMS tanks.  No new tanks were installed as part of this project.  This upgrade 2 

allows more operational flexibility for transfers between PEWE tank systems.    3 

The Acid Recycle Tank, VES-NCR-171, and Acid Head Tank, VES-NCR-173, are a new tank 4 

system.  VES-NCR-171 stores acid produced by the LET&D fractionation process.  VES-NCR-173 is a 5 

stainless steel tank, which stores acid prior to being routed for reuse throughout the INTEC.   6 

The Process Condensate Collection Tank, VES-WL-150, is a new tank system.  The tank collects 7 

floor drains and offgas condensate, which is transferred to the PEWE feed tanks. 8 

For a detailed description of these new tanks, see Section D-1 of this permit application. 9 

D-2b(1) Assessment of New Tank System's Integrity [IDAPA 
58.01.05.008; 40 CFR 264.192 and 270.16(a)] 

A written assessment, which has been reviewed and certified by an independent, qualified, 10 

registered professional engineer (P.E.), as to the structural integrity and suitability of the PWL Collection 11 

System for handling hazardous waste, is included in Appendix D-2. 12 

A written assessment, which has been reviewed and certified by an independent, qualified, 13 

registered P.E., as to the structural integrity and suitability of the bottoms collection tank system, VES-14 

WL-111, for handling hazardous waste, is included in Appendix D-2. 15 

A written assessment, which has been reviewed and certified by an independent, qualified, 16 

registered P.E., as to the structural integrity and suitability of the LET&D facility for handling hazardous 17 

waste, is included in Appendix D-2. 18 

A written assessment, which has been reviewed and certified by an independent, qualified, 19 

registered P.E., as to the structural integrity and suitability of the INTEC Tank Farm Valve Box C-40 for 20 

handling hazardous waste, is included in Appendix D-2. 21 

A written assessment, which has been reviewed and certified by an independent, qualified, 22 

registered P.E., as to the structural integrity and suitability of the Acid Recycle Tank, VES-NCR-171, and 23 

Acid Head Tank, VES-NCR-173, is included in Appendix D-2. 24 

Written assessments, which have been reviewed and certified by an independent, qualified, 25 

registered P.E., as to the structural integrity and suitability of VES-WL-101/VES-WL-102 vault 26 



INEEL HWMA/RCRA ILWMS Part B Permit Application  Section D, Process Information 
Volume 14   Rev. 2, October 2003 

 D-19 

secondary containment and the isolation of VES-WL-102 project, which includes the installation of the 1 

Process Condensate Collection Tank, VES-WL-150, are included in Appendix D-2.  2 

D-2b(2) External Corrosion Protection: [IDAPA 58.01.05.008; 40 CFR 
264.192(f) and 270.16(e)] 

The tanks are contained within building cells and vaults.  The permitted system has RCRA 3 

compliant secondary containment.  Since the system has RCRA compliant secondary containment and the 4 

permitted piping is not directly buried in the soil, cathodic protection is not required.  5 

D-2b(3) Description of Tank System Installation and Testing Plans 
and Procedures [IDAPA 58.01.05.008; 40 CFR 264.192(b)-(e) 
and 270.16(f)] 

The P.E. certifications of the Design and Installation of the PWL Collection System, VES-WL-6 

111, the LET&D facility, the INTEC Tank Farm Valve Box C-40, the Acid Recycle Tank (VES-NCR-7 

171), the Acid Head Tank (VES-NCR-173), and the Process Condensate Collection Tank (VES-WL-150) 8 

are included in Appendix D-2.  These systems were installed and tested per approved construction 9 

packages. 10 

D-2c Dimensions and Capacity of Each Tank [IDAPA 58.01.05.012; 
40 CFR 270.16(b)] 

PEWE Tanks 11 

Table D-1 lists the tank numbers and descriptions, the year operations began, materials of 12 

construction, and the design standards used for the tanks in the PEWE system.  Many of the tanks were 13 

constructed to the current American Petroleum Industry (API) Standard or American Society of 14 

Mechanical Engineers (ASME) Section VIII standards of that time period, or qualified later as such, but 15 

were not stamped as such.  Table D-1 identifies which tanks were certified. 16 

Because the liquid waste solutions processed through the PEWE system are acidic (primarily 17 

nitric acid), the tank materials of construction were selected on the basis of their ability to withstand 18 

corrosive attack by acidic nitrate solutions in the temperature range from ambient to boiling.  Even at 19 

boiling temperatures, the stainless steel used is resistant to attack by acidic nitrate solutions.   20 
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Additionally, the relatively large quantities of nitric acid in the waste solutions in the PEWE 1 

system form a passive layer on the stainless steel in the tanks, thus minimizing the corrosion rates on the 2 

tanks. 3 

Evaporator Feed Sediment Tank, VES-WL-132 4 

VES-WL-132 is a flow-through vertical, cylindrical tank with domed ends.  It measures 7 ft 9 in. 5 

from tangent to tangent, and has a 9-ft outside diameter.  The tank has an approximate capacity of 4,700 6 

gal.  An internal baffle and weir system forces the water to drop particles before flowing out of the tank.  7 

Diagram 096156 in Appendix D-1 depicts VES-WL-132. 8 

Evaporator Feed Collection Tank, VES-WL-133 9 

VES-WL-133 is a horizontal, cylindrical tank with domed ends.  It has a 10-ft outside diameter, 10 

and measures 30 ft long from tangent to tangent.  The tank has an approximate capacity of 19,000 gal.  11 

Diagram 096156 in Appendix D-1 depicts VES-WL-133.  12 

VES-WL-102 13 

VES-WL-102 is a surge tank for VES-WL-133.  It is a horizontal, cylindrical tank with domed 14 

ends.  It has a 10-ft outside diameter, and measures 30 ft long from tangent to tangent.  The tank has an 15 

approximate capacity of 18,400 gal.  Diagram 096156 in Appendix D-1 depicts VES-WL-102. 16 

Process Offgas Condensate Knock-Out Pot, VES-WL-108 17 

VES-WL-108 is the Process Offgas Condensate Knock-Out Pot in the offgas system.  It is a 18 

vertical cylindrical tank with domed ends.  It has a 24-in. outside diameter and measures 32 in. from 19 

tangent to tangent.  The tank has an approximate capacity of 100 gals.  Diagram 094276 Sheet 3 in 20 

Appendix D-1 depicts this tank. 21 
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Table D-1. PEWE Tanks. 
Tank 

Number/ 
Description 

Year of 
Operation 

Materials of 
Construction 

Design 
Standards 

VES-WL-132 
Evaporator Feed Sediment 

1983 Nitronic 50 ASME Section VIII Stamped  

VES-WL-133 
Evaporator Feed Collection 

1983 Nitronic 50 ASME Section VIII Stamped 

VES-WL-102 
Surge Tank For VES-WL-
133 

1951 Type 347 SS See Note * 

VES-WL-109 
Evaporator Head 

1953 Type 347 SS See Note * 

VES-WL-129 
Evaporator 

1985 Nitronic 50 ASME Section VIII Stamped  

VES-WL-161 
Evaporator 

1984 Nitronic 50 ASME Section VIII Stamped  

VES-WL-131 
Condensate Surge 

1975 Type 304L SS Unknown 

VES-WL-134 
Condensate Surge 

1984 Type 304L SS ASME Section VIII Stamped  

VES-WL-111 
Bottoms Collection  

2001 Type 304L SS ASME Section VIII Stamped  

VES-WL-101 
Bottoms Collection 

1951 Type 347 SS See Note * 

VES-WH-100, 
Deep tanks 

1953 Type 347 SS See Note * 

VES-WH-101, 
Deep tanks 

1953 Type 347 SS See Note * 

VES-WG-100, 
Deep tanks 

1953 Type 347 SS See Note * 

VES-WG-101,  
Deep tanks 

1953 Type 347 SS See Note * 

VES-WL-103 
WWH tank 

1961 Type 304L SS Not Stamped  
See Note ** 

VES-WL-104 
WWH tank 

1961 Type 304L SS Not Stamped  
See Note ** 

VES-WL-105 
WWH tank 

1961 Type 304L SS Not Stamped  
See Note ** 

VES-WM-100 
CPP-604 TFT 

1953 Type 347 SS See Note * 

VES-WM-101 
CPP-604 TFT 

1953 Type 347 SS See Note * 

VES-WM-102 
CPP-604 TFT 

1953 Type 347 SS See Note * 

VES-WL-106 
Process Condensate 
Collection Tank 

 
 

1953 

 
 
Type 347 SS 

 
 
See Note * 
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Tank 
Number/ 

Description 
Year of 

Operation 
Materials of 
Construction 

Design 
Standards 

VES-WL-107 
Process Condensate 
Collection Tank 

 
 

1953 

 
 
Type 347 SS 

 
 
See Note * 

VES-WL-108 Process 
Condensate Knock-out Pot 

1951 Type 347 SS See Note * 

VES-WL-163 
Process Condensate 
Collection Tank 

 
 

1984 

 
 
Type 304L SS 

 
 
ASME Section VIII Division 1  

VES-WL-135 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-136 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-137 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-138 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-139 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-142 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-144 1991 Type 304L SS ASME Section VIII Division 1 

VES-WL-150 1996 Type 304L SS ASME Section VIII Division 1  

Note *: Due to the age of these tanks, no documentation exists to confirm standards. Conversation with the vendor indicates the 
tanks were built to API or to ASME Standards. It is common practice for the vendor to maintain the documentation for 20 years. 
Note **: Not Stamped – Built to ASME Section 8. No code stamp required. 

Evaporator Head Tank, VES-WL-109 1 

VES-WL-109 is a vertical, cylindrical tank with domed ends.  It has a 3-ft outside diameter, and 2 

measures 5 ft from tangent to tangent.  The tank has an approximate capacity of 270 gal.  Diagram 3 

094276, Sheet 1 in Appendix D-1 depicts VES-WL-109. 4 

Evaporators VES-WL-129 and VES-WL-161 5 

VES-WL-129 and VES-WL-161 are vertical cylindrical tanks with domed ends.  The tanks have 6 

a 3-ft diameter and are 14 ft 9 in. long, from tangent to tangent.  Both evaporators have an approximate 7 

capacity of 1,000 gal each.  Diagram 094276, Sheet 1 in Appendix D-1 depicts VES-WL-129 and 8 

VES-WL-161.  9 

Condensate Surge Tank VES-WL-131 10 

VES-WL-131 is a horizontal, cylindrical tank with domed ends.  It has a 2-ft outside diameter and 11 

measures 2 ft 9 in. from tangent to tangent.  The tank has an approximate capacity of 66 gal.  Diagram 12 

094276, Sheet 3 in Appendix D-1 depicts VES-WL-131.13 
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Condensate Surge Tank VES-WL-134 1 

Tank VES-WL-134 is a vertical, cylindrical tank with domed ends.  It has a 3 ft 6 in.-outside 2 

diameter and is 7 ft long from tangent to tangent.  The tank has an approximate capacity of 500 gal.  3 

Diagram 094276, Sheet 3 in Appendix D-1 depicts VES-WL-134. 4 

Bottoms Collection Tank, VES-WL-101 5 

VES-WL-101 is a horizontal-oriented, cylindrical tank with domed ends, measuring 10 ft by 6 

30 ft.  The tank has an approximate capacity of 18,400 gal.  Diagram 096156 in Appendix D-1 depicts 7 

VES-WL-101. 8 

Bottoms Collection Tank, VES-WL-111 9 

VES-WL-111 is designed as a rectangular, horizontal-oriented tank.  It measures 12 ft long, 4 ft 8 10 

in. wide, and 3 ft 6 in. high.  The tank has an approximate capacity of 1,500 gal.  Diagram 094276, 11 

Sheet 2 in Appendix D-1 depicts VES-WL-111. 12 

CPP-604 Process Condensate Collection Tanks, VES-WL-106, VES-WL-107, and VES-WL-163 13 

Tanks VES-WL-106, VES-WL-107 and VES-WL-163 are vertical-oriented cylindrical tanks with 14 

domed ends.  The tanks are each approximately 12 ft long and have an 8 ft diameter.  The tanks have an 15 

approximate capacity of 5,000 gal each.  Diagram 094276, sheet 3 in Appendix D-1 depicts the tanks. 16 

CPP-604 TFT, VES-WM-100, VES-WM-101, VES-WM-102 17 

VES-WM-100, VES-WM-101, and VES-WM-102 are horizontal-oriented, cylindrical tanks with 18 

domed ends.  All three tanks have an outside diameter of 10 ft and 30 ft from tangent to tangent.  Each 19 

tank has an approximate capacity of 18,400 gal.  Diagram 103308 in Appendix D-1 depicts these tanks. 20 

CPP-641 Tanks, VES-WL-103, VES-WL-104, VES-WL-105 21 

VES-WL-103, VES-WL-104, and VES-WL-105 are horizontal-oriented, cylindrical tanks with 22 

domed ends.  All three tanks have an outside diameter of 8 ft and are approximately 12 ft 6 in. from 23 

tangent to tangent.  The tanks have an approximate capacity of 5,000 gal each.  Diagram 111804 in 24 

Appendix D-1 depicts Tanks VES-WL-103, VES-WL-104, and VES-WL-105.  25 
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CPP-601 Deep Tanks, VES-WH-100/-101 and VES-WG-100/-101 1 

Tanks VES-WG-100, VES-WG-101, VES-WH-100, and VES-WH-101 are horizontal tanks with 2 

domed ends.  The tanks have approximately a 9 ft diameter and are approximately 8 ft 6 in. from tangent 3 

to tangent.  The tanks have an approximate capacity of 4,500 gal.  Diagram 092711 in Appendix D-1 4 

depicts the WH tanks and Diagram 092712 depicts the WG tanks. 5 

VES-WL-135, VES-WL-136, VES-WL-137, VES-WL-138, VES-WL-139, VES-WL-142, and 6 
VES-WL-144 Process Waste Liquid (PWL) Tanks 7 

Tanks VES-WL-135, VES-WL-136, VES-WL-139, and VES-WL-142 are vertical-oriented 8 

cylindrical tanks with domed ends.  The tanks have approximately a 1 ft 6 in.-diameter and are 9 

approximately 8 in. from tangent to tangent.  The tanks have an approximate capacity of 10 gal.  Tanks 10 

VES-WL-137, VES-WL-138, and VES-WL-144 are vertical-oriented cylindrical tanks with domed ends.  11 

The tanks have approximately a 2 ft diameter and are approximately 1 ft from tangent to tangent.  The 12 

tanks have an approximate capacity of 25 gal.  Diagrams 368921, 368922, 368923, 368924, 368925, 13 

368927, 368929, 368930, and 368931 in Appendix D-1 depict the PWL tanks. 14 

VES-WL-150 Tank 15 

Tank VES-WL-150 is a vertical-oriented cylindrical tank with domed ends.  The tank has 16 

approximately a 2 ft diameter and is approximately 2 ft from tangent to tangent.  The tank has an 17 

approximate capacity of 50 gal.  Diagram 179009 in Appendix D-1 depicts the tank. 18 

 
LET&D Tanks 19 

This section provides the LET&D tank numbers, the year each tank was placed into service, the 20 

materials of construction, and the design standards.  Table D-2 summarizes the LET&D tanks. 21 

Fractionator Waste Feed Head Tank VES-WLK-197 22 

The Acid Fractionator Waste Feed Head Tank is a horizontal tank with domed ends.  The tank 23 

has an approximate 3-ft diameter and is 4 ft from tangent to tangent.  The maximum capacity of the tank 24 

is 270 gal.  The tank is located approximately 16 ft above the highest feed point of Acid Fractionator 25 

FRAC-WLL-170 or FRAC-WLK-171.  Waste solutions are pumped from the Process Condensate 26 

Collection Tanks to this tank.  This tank gravity feeds the fractionators.  Diagram 356596, Sheet 10 in 27 

Appendix D-1 depicts VES-WLK-197. 28 
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Table D-2. LET&D Tanks 
Tank Number/ 

Description 
Year of 

Operation 
Materials of 
Construction 

Design 
Standards 

VES-WLK-197 1993 Type 304L SS ASME Section VIII 
Division 1  

VES-WLL-170 1993 Hastelloy G-30 ASME Section VIII 
Division 1  

VES-WLK-171 1993 Hastelloy G-30 ASME Section VIII 
Division 1  

VES-WLL-195 1993 Type 304L SS ASME Section VIII 
Division 1  

VES-NCR-171 1995 Type 304 SS ASME Section VIII 
Division 1  

VES-NCR-173 1995 Type 304L SS Fabricated per Project 
Drawings 

 

Acid Fractionators FRAC-WLL-170 and FRAC-WLK-171 1 

The two acid fractionators are identical thermal siphon units, with an inside diameter of 42 in. and 2 

a height of approximately 24 ft from tangent to tangent.  Both units consist of vertical-oriented, 3 

cylindrical tanks, with domed ends.  The fractionator, associated equipment, and piping have a maximum 4 

capacity of 460 gallons.  Hastelloy G-30 is used for equipment and piping in contact with the hot acid 5 

because of its strength and resistance to the corrosive solution.  The fractionators separate the waste 6 

solution into water (overheads) and nitric acid (bottoms).  Diagram 356596, Sheets 5 and 8 in 7 

Appendix D-1 depict FRAC-WLL-170 and FRAC-WLK-171, respectively. 8 

Acid Fractionator Bottoms Tank VES-WLL-195 9 

The Bottoms Tank is a horizontal-oriented, cylindrical tank with domed ends.  The tank has an 10 

inner diameter of 36 in. and a length of 4 ft from tangent to tangent.  The maximum capacity of the tank is 11 

270 gal.  This tank stores nitric acid intended for use in the INTEC waste treatment processes.  Diagram 12 

356596, Sheet 3 in Appendix D-1 depicts VES-WLL-195. 13 

LET&D Nitric Acid Recycle Tank VES-NCR-171 14 

The Acid Recycle Tank is a horizontal, cylindrical tank, 11 ft in diameter and 33 ft 8 in. long 15 

from end to end.  The tank has a maximum capacity of 22,500 gal.  This tank stores nitric acid intended 16 
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for use in NWCF debris treatment, the filter leach process, and decontamination activities.  Diagram 1 

176274 in Appendix D-1 depicts VES-NCR-171. 2 

Nitric Acid Head Tank VES-NCR-173 3 

The Nitric Acid Head Tank is a vertical cylindrical tank with flat ends.  It has a 24-in. outside 4 

diameter and measures approximately 56 in. from end to end.  It is constructed from 300 series stainless 5 

steel.  The tank has an approximate capacity of 90 gallons.  Diagram 176274 in Appendix D-1 depicts 6 

VES-NCR-173. 7 

D-2d Description of Feed Systems, Safety Cutoffs, Bypass Systems, 
and Pressure Controls [IDAPA 58.01.05.012; 40 CFR 270.16(c)] 

Table D-3. Tank Inputs & Outputs 
TANK NUMBER/ 
DESCRIPTION 

DRAWING 
NUMBER INPUTS OUTPUTS 

VES-NCR-171 Acid Recycle 
Tank 

176274 Pumped Air-Lifted 

VES-NCR-173 Acid Recycle 
Head Tank 

176274 Air-Lifted Gravity 

VES-WG-100 Deep Tanks 092712 Gravity Jetted, Pumped 

VES-WG-101 Deep Tanks 092712 Gravity, Jetted Jetted, Pumped 

VES-WH-100 Deep Tanks 092711 Gravity, Jetted Jetted, Pumped 

VES-WH-101 Deep Tanks 092711 Gravity Jetted, Pumped 

VES-WL-101 Bottoms Collection 096156 Gravity, Jetted, Pumped Jetted  

VES-WL-102 Surge Tank for 
VES-WL-133 

096156 Gravity Pumped 

VES-WL-103 WWH Tank 111804 Jetted Jetted, Pumped 

VES-WL-104 WWH Tank 111804 Pumped Jetted, Pumped 

VES-WL-105 WWH Tank 111804 Jetted, Pumped Jetted, Pumped 

VES-WL-106 Process 
Condensate Collection Tank 

094276-3 Pumped Gravity/Pumped 

VES-WL-107 Process 
Condensate Collection Tank 

094276-3 Pumped Pumped/Gravity 

VES-WL-108 Waste Evaporator 
Condensate Knock-out Pot 

094276-3 Offgas Condensate Gravity 
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TANK NUMBER/ 
DESCRIPTION 

DRAWING 
NUMBER INPUTS OUTPUTS 

VES-WL-109 Evaporator Feed 094276-1 Jetted, Pumped Gravity 

VES-WL-111 Bottoms Collection 
Tank 

094276-2 Gravity, Jetted, Pumped 

 

Jetted 

VES-WL-129 Evaporator 094276-1 Pumped Gravity 

VES-WL-131 Condensate Surge 
Tank 

094276-3 Gravity Pumped 

VES-WL-132 Evaporator Feed 
Sediment Tank 

096156 Jetted, Pumped  Gravity, Jetted 

 

VES-WL-133 Evaporator Feed 
Collection Tank 

096156 Gravity  Jetted, Pumped  

 

VES-WL-134 Condensate Surge 
Tank 

094276-3 Gravity Pumped 

VES-WL-135 Sump Tank 368921 Gravity Jetted 

VES-WL-136 Process 
Condensate Collection Tank 

 

368922 Gravity Jetted 

VES-WL-137 Process 
Condensate Collection Tank 

 

368923 Gravity Jetted 

VES-WL-138 Process 
Condensate Collection Tank  

      

368924 Gravity Jetted 

VES-WL-139 Process 
Condensate Collection Tank 

      

368925 Gravity Jetted 

VES-WL-142 Process 
Condensate Collection Tank 

      

368927 Gravity Jetted 

VES-WL-144 Process 
Condensate Collection Tank 

 

368929 Gravity Jetted 

VES-WL-150 Process 
Condensate Collection Tank 

096156 Jetted/Gravity Jetted 

VES-WL-161 Evaporator 094276-1 Gravity Gravity 
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TANK NUMBER/ 
DESCRIPTION 

DRAWING 
NUMBER INPUTS OUTPUTS 

VES-WL-163 Process 
Condensate Collection Tank 

094276-3 Pumped Gravity 

VES-WLK-171 Acid Fractionator 356596-8 Gravity Gravity 

VES-WLK-197 Fractionator 
Waste Feed Head Tank 

 

356596-10 Pumped Gravity 

VES-WLL-170 Acid Fractionator 356596-5 Gravity Gravity 

VES-WLL-195 Acid Fractionator 
Bottoms Tank 

356596-3 Gravity Pumped 

VES-WM-100 CPP-604 TFT 057498 Gravity, Jetted, Pumped Jetted 

VES-WM-101 CPP-604 TFT 057498 Gravity, Jetted, Pumped Jetted 

VES-WM-102 CPP-604 TFT 057498 Gravity, Jetted, Pumped Jetted 
 

PEWE Feed Systems  1 

The piping systems that feed to the PEWE system are designed to slope downward to the PEWE 2 

Feed Sediment and Feed Collection Tanks.  Wastes flow by gravity or are jetted or pumped to VES-WL-3 

132 or VES-WL-133. 4 

Wastes passing through VES-WL-132 encounter a baffle and weir system, which allows time for 5 

solids to settle out of the solution, as the fluid flows under the baffle and over the weir.  Waste in 6 

VES-WL-132 overflows to VES-WL-133. 7 

From VES-WL-133, waste is pumped by one of two feed pumps either directly to EVAP-WL-8 

129 or to Evaporator Head Tank VES-WL-109, which gravity-feeds to EVAP-WL-161.  Additionally, a 9 

jet is available to transfer waste from VES-WL-133 to VES-WL-109. 10 

The liquid flow to the evaporators is regulated by feed valves, which are controlled by level 11 

recorders/controllers in the control room.  The feed valve for EVAP-WL-129 is located between the feed 12 

pumps and the evaporator.  The feed valve for EVAP-WL-161 is located between Evaporator Head Tank, 13 

VES-WL-109, and the evaporator.  Evaporator Head Tank VES-WL-109 will overflow back to 14 

VES-WL-102 or VES-WL-133.15 
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The PWL tanks and sumps are located in CPP-604, CPP-649, and associated valve boxes.  The 1 

purpose of the system is to collect offgas condensate and floor drains via gravity, and then transfer the 2 

waste to the PEWE Evaporator Feed Collection Tank, VES-WL-133.  The system is comprised of tanks 3 

VES-WL-135, -136, -137, -138, -139, -142, -144, and -150.  A sump or vault secondarily contains each of 4 

the tanks.  The tanks and sumps are jetted upon high level detection.  All are transferred into a common 5 

header and then transferred into VES-WL-133, except for VES-WL-150, which is transferred into the 6 

Evaporator Feed Sediment Tank, VES-WL-132.  VES-WL-132 drains directly into VES-WL-133. 7 

PEWE Safety Cutoffs 8 

The instruments for the PEWE system are located on control panels and the Distributed Control 9 

System (DCS) in the Waste Processing Control Room.  The control panels consist of instruments and 10 

alarms to detect system upsets.  The DCS operating consoles display data from the instrumentation and 11 

transmit control actions, alarms, and shutoffs of the process control unit. 12 

The DCS monitors and controls processes in the ILWMS.  These processes include the LET&D, 13 

Service Waste, PEWE, Process Offgas (POG), Atmospheric Protection System (APS), PWL, VOG, and 14 

Main Stack Monitor processes or systems.  The DCS is a microprocessor-based control system that uses a 15 

combination of free-standing operator consoles networked to electronic I/O interfaces to field devices. 16 

To ensure a high degree of integrity, redundancy is used where possible.  These include 17 

redundant controllers, power supplies, communications modules, consoles, and data highway cabling.  18 

This redundancy, along with utilization of equipment only from a vendor with documented previous 19 

experience of providing successful complex process control systems, and adherence to the vendor's 20 

recommended preventive maintenance practices provide the necessary assurance of reliability for meeting 21 

the requirements of EPA regulations, Technical Specifications/Standards, and plant mission. 22 

Examples of other instruments that are monitored by the DCS include steam flow, water flow, 23 

instrument air pressure, and differential pressure across the HEPA filters. 24 

The PEWE is manually shut down by the operator when the evaporator reaches a temperature of 25 

108� C.  This process includes eliminating the feed and isolating the steam supply to the reboiler.  A 26 

temperature of 186� C is the theoretical threshold PEWE evaporator process temperature, at which under 27 

only the most “favorable” conditions, a potentially explosive self-sustaining tributyl phosphate (TBP)-28 

nitric acid reaction could occur.  To provide a significant margin of safety, 130� C is established as the 29 

safety limit to ensure that an explosion due to the rapid decomposition of organic nitrated complexes 30 
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cannot occur under any circumstances.  A limiting control setting of 120� C is set to ensure that the 130� 1 

C temperature is never reached.  As an added measure of safety, INTEC Waste Operations has established 2 

the operating limit of 110� C, to further minimize the possibility of an organic-nitric acid explosion.  3 

Upon reaching the evaporator process temperature of 110� C, the system alarms and undergoes automatic 4 

steam shutoff if the process has not already been halted manually, via the DCS for VES-WL-129 & 5 

VES-WL-161.  Automatic safe shutdown at 110� C not only eliminates the possibility of an organic-nitric 6 

acid explosion, but also serves to limit scale formation in the evaporator reboiler.  7 

On high temperature alarm, the steam to the reboiler is automatically shut off.  As the boiling 8 

action stops, the level controllers shut off the feed.  The air system controllers maintain a positive 9 

pressure on the shell (steam) side of the reboiler to prevent waste from entering the steam condensate 10 

system, in the event there is a leak in the reboiler tube bundle. 11 

The Bottoms Collection Tanks, VES-WL-101 and VES-WL-111, are monitored from the DCS to 12 

control liquid volume and leak detection.  Each tank has a high level alarm to alert operators before the 13 

tank overfills. 14 

The ILWMS is monitored and controlled by the DCS.  As part of the DCS, the field 15 

instrumentation interfaces to electronic hardware in process control unit cabinets.  Operating consoles 16 

located in the Waste Processing Control Room display data from the instrumentation and transmit control 17 

actions to the process control unit.  The consoles interface to the process control units over a system 18 

network. 19 

The conditions that require operator response include high and low level in the evaporator, high 20 

temperature, high density, lack of feed, and/or loss of utilities. 21 

The PWL tanks and sumps are considered part of the PEWE collection system.  The tanks and 22 

sumps have high level alarms that, upon activation, are jetted to the appropriate tank.  The tanks and 23 

sumps are monitored by the DCS located in the Waste Processing Control Room.  24 

VES-WL-132, VES-WL-133, VES-WL-102, VES-WL-106, VES-WL-107, and VES-WL-163 all 25 

have high level alarms.  VES-WL-109 has an overfill line that drains back to tanks VES-WL-133 or VES-26 

WL-102.  Upon high level alarm, the condition is investigated, and appropriate action taken.  27 

28 
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PEWE Bypass Systems 1 

Waste can be transferred through the evaporators to VES-WL-101 or VES-WL-111 without 2 

operating the evaporators.  Such transfers may occur when: 3 

�� The evaporators are not operable due to scheduled maintenance activities or are in need 4 

of repairs 5 

�� The system requires testing following repairs or maintenance (this minimizes waste by 6 

not introducing new materials to the system) 7 

�� The PEWE Feed Tanks can be emptied to allow additional storage capacity during 8 

periods of system maintenance and/or testing. 9 

In the unlikely event that VES-WL-132 was to completely fill, solids would be carried over into 10 

VES-WL-133.  As VES-WL-132 approached its capacity, solids would be detected as a result of plugging 11 

in the vessel’s instrument lines.  VES-WL-132 would then be immediately bypassed, diverting feed 12 

solutions directly to VES-WL-133.  Once full of solids, VES-WL-132 is designed to be remotely 13 

removed/replaced.  The full sediment tank will be managed as a RCRA solid waste and disposed in 14 

accordance with all applicable regulations.  However, if the solids content in PEWE feed remains low, the 15 

INEEL may elect not to install a new feed sediment tank. 16 

There are no bypass systems associated with the PWL tanks and sumps.  No safety or waste 17 

treatment issues are associated with an inability to bypass these tanks or sumps. 18 

PEWE Pressure Controls 19 

Waste treatment and storage vessels at INTEC are connected to a gaseous waste treatment system 20 

called the VOG system.  All ILWMS storage and treatment systems discharge gases such as instrument 21 

air purges (used in level, density, and pressure instrumentation), air spargers (agitators), and gases 22 

displaced from a vessel when it fills with liquid.   23 

Gases from the PEWE and other INTEC processes, such as the Tank Farm and CPP-659 vessels, 24 

vent to the CPP-604 VOG system.  The CPP-604 VOG system consists of a mist eliminator, superheater, 25 

and HEPA filter banks.  The mist eliminator and superheater are included to protect and extend the life 26 

expectancy of the HEPA filters.   27 
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Several facility process and vessel offgas systems, including the CPP-604 VOG system, combine 1 

in the Process APS located in CPP-649.  The Process APS is a back-up system that treats the combined 2 

process and vessel offgas streams from CPP-601, CPP-604, Tank Farm, and the NWCF.  The Process 3 

APS treatment consists of a mist eliminator, superheater, and HEPA filters.  Next, the process and vessel 4 

offgases are routed to the INTEC Main Stack (CPP-708) where they mix with building ventilation air and 5 

are exhausted to the atmosphere.  The vessel and process offgas systems are maintained under a vacuum 6 

to control contamination.  The system equipment and piping are fabricated from acid resistant stainless 7 

steel for corrosion resistance. Additionally, the Process Condensate Collection Tanks can be vented to the 8 

process condensate collection cells, which vent to the CPP-604 building ventilation system.  The VOG 9 

and APS systems are described further in Section D-8b of this application. 10 

Each PWL tank has an open vent line to prevent over pressurization. 11 

CPP-604 TFT Feed Systems 12 

Wastes are jetted or pumped to VES-WM-100.  From VES-WM-100, waste may overflow to 13 

VES-WM-101, which in turn overflows to VES-WM-102.  Additionally, each of the three tanks 14 

(VES-WM-100, VES-WM-101, and VES-WM-102) is equipped with a transfer jet that can transfer waste 15 

to a companion CPP-604 TFT system tank.  A jet in VES-WM-100 transfers solution to VES-WM-102, a 16 

jet in VES-WM-102 transfers solution to VES-WM-101, and a jet in VES-WM-101 transfers solution to 17 

VES-WM-100.  Additionally, each of the tanks can be jetted to the PEWE, the ETS, TFTs, or the TFF. 18 

CPP-604 TFT Safety Cutoffs 19 

If liquid accumulates in either of the two sumps associated with the CPP-604 TFT system, the 20 

accumulated liquid in the sump will initiate an alarm on the DCS.  These sumps are equipped with steam 21 

jets to remove the liquid.  Liquid accumulation in both sumps is jetted to the PEWE feed tanks or to the 22 

TFF. 23 

The instruments for the CPP-604 TFT system tanks are monitored by the DCS from control 24 

panels in the Waste Processing Control Room.  The instrumentation consists of instruments and alarms to 25 

detect system upset. 26 

The purpose of the level drop alarms is to alert operators of potential leakage.  The purpose of the 27 

high level alarms is to warn operators of the potential for tank overfilling.  In the event of a level drop 28 

alarm or high level alarm for these tanks, the condition is investigated, and appropriate action taken.29 
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CPP-604 TFT Bypass Systems 1 

The CPP-604 TFTs may be used to store dilute waste feed, concentrated evaporator bottoms, or 2 

for segregation of wastes.  INTEC management decides on the type of waste stored in the tanks and the 3 

frequency of use based on plant operating conditions and needs.  The CPP-604 TFTs may be used to 4 

segregate wastes based on chemical or radionuclide content.  The CPP-604 TFTs can be used as surge 5 

tanks to store dilute evaporator feed solution should the normal feed collection be full or otherwise unable 6 

to receive additional waste.  Likewise, the CPP-604 TFTs can also be used to store concentrated 7 

evaporator bottoms if the normal bottoms system is unable to receive waste.  When used to segregate 8 

wastes or to store evaporator feed or bottoms solutions, the CPP-604 TFTs are used as surge tanks for 9 

additional waste storage.  When surge capacity is not needed, the tanks may be bypassed.  There are no 10 

safety or waste treatment issues associated with either using or bypassing the tanks.     11 

CPP-604 TFT Pressure Controls 12 

The CPP-604 TFT system tanks vent to the INTEC VOG System. 13 

CPP-641 WWH Tanks Feed Systems 14 

The feed piping systems are designed to slope toward the WWH tanks.  If any liquid accumulates 15 

in these tanks or sumps, steam jets will be used for internal transfers between tanks whereas pumps are 16 

used for transfers to the PEWE system. 17 

CPP-641 WWH Tanks Safety Cutoffs 18 

The level recorder alarms (LRA) for tanks VES-WL-103, VES-WL-104, and VES-WL-105 alert 19 

the operator to shut down the transfer pumps at a procedurally determined low level, to protect the pump 20 

bearings.  There are no high level cutoffs.  However, an alarm is provided to notify the operator when the 21 

upper limits of the tanks are being approached.  Upon high level alarm, the condition will be investigated 22 

and appropriate action taken.  Sump level alarms alert the operator of potential leaks.  Upon high level 23 

alarm, the condition will be investigated and appropriate action taken. 24 

CPP-641 WWH Tanks Bypass Systems 25 

There are no bypass systems associated with the WWH tanks.  No safety or waste treatment 26 

issues are associated with an inability to bypass these tanks.27 
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CPP-641 WWH Tanks Pressure Controls 1 

The WWH tanks vent to the INTEC VOG system via CPP-601. 2 

CPP-601 Feed Systems 3 

The feed piping systems are designed to slope toward the CPP-601 Deep Tanks.  The flow into 4 

the tanks is by gravity and then the solutions are pumped to the PEWE. 5 

CPP-601 Safety Cutoffs 6 

There are no high level cutoffs.  An alarm is provided to notify the operator that the upper limits 7 

of the tanks are being reached.  Upon high level alarm, the condition will be investigated and appropriate 8 

action taken.  If liquid is detected in the sumps, the operator notifies the shift supervisor and appropriate 9 

action is taken. 10 

There are very few events that would interrupt/shutdown CPP-601 Deep Tank activities since 11 

there are four redundant systems.  Typically, interruptions would be minor and limited to switching to 12 

another tank for collection.  A total loss of plant air (such that all four tanks were affected) would be one 13 

of the few occurrences that would impact operations.  Otherwise, loss of one tank's sparge flow, loss of a 14 

level instrument, or overflow of a tank to the sump would merely require switching to another collection 15 

tank, investigating the problem, and proceeding with the appropriate corrective actions for repairs.  16 

Collection in these cases would continue in another vessel and would not interrupt or shutdown Deep 17 

Tank operations.  18 

CPP-601 Bypass Systems 19 

There are no bypass systems associated with CPP-601 tanks.  No safety or waste treatment issues 20 

are associated with an inability to bypass these tanks. 21 

CPP-601 Pressure Controls 22 

The CPP-601 Deep Tanks are vented to the INTEC VOG system. 23 

CPP-1618 LET&D Feed Systems 24 

Waste accumulated in the condensation tanks at the PEWE is pumped directly to the Fractionator 25 

Waste Feed Head Tank, VES-WLK-197, in Fractionator Cell 1.  The ancillary piping for VES-WLK-197 26 
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begins at the transfer pump from the PEWE overhead condensate tanks.  From VES-WLK-197, the waste 1 

stream is gravity fed to either of the acid fractionators for treatment.  There are no other feed systems for 2 

the LET&D. 3 

Concentrated nitric acid recovered in the LET&D fractionators gravity drains to the Acid 4 

Fractionator Bottoms Tank, VES-WLL-195. 5 

CPP-1618 LET&D Safety Cutoffs 6 

The LET&D is operated from the DCS for waste side operations.  The LET&D process control 7 

contains instrumentation and a control system to monitor process variables and provide for safe and 8 

efficient operation and shutdown of the process by remote control of process equipment.  The control 9 

room is used to control both LET&D and PEWE process systems.  10 

Conditions that may cause the fractionators to be shut down or feed to the fractionators to be 11 

discontinued are high and low level in the fractionator, low vacuum in the fractionator, low fractionator 12 

differential pressure, high Tray 1 temperature, high separator level, high differential pressure across 13 

HEPA filters, lack of feed, and/or loss of utilities.  14 

The systems that the DCS monitors and controls include PEWE waste transfers to the LET&D 15 

feed tank, fractionation, bottoms tank transfers to CPP-604 or the Acid Recycle Tank, and building 16 

ventilation.  Indication of transfer to the Acid Recycle Tank is also provided in the NWCF control room.  17 

VES-WLL-195 is equipped with a high level alarm.  Upon high alarm the recovered nitric acid is 18 

transferred to VES-NCR-171, VES-WL-133, VES-WL-101, or the TFF. 19 

CPP-1618 LET&D Bypass Systems 20 

There are no bypass systems at the LET&D facility.  No safety or waste treatment issues are 21 

associated with an inability to bypass this facility. 22 

CPP-1618 LET&D Pressure Controls 23 

The LET&D is vented to the Main Stack via its offgas system.24 
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CPP-659 Annex Acid Recycle System (VES-NCR-171, VES-NCR-173) Feed Systems 1 

VES-NCR-171 receives recovered nitric acid, which is pumped from VES-WLL-195 via the 2 

LET&D facility.  The acid is then airlifted to VES-NCR-173 and distributed into a header for use 3 

elsewhere at the INTEC. 4 

CPP-659 Annex Acid Recycle System Safety Cutoffs 5 

VES-NCR-171 is equipped with a high level alarm.  Transfers to the vessel are stopped when the 6 

high level alarm is reached.  In the case of a high liquid level alarm, the condition will be investigated and 7 

appropriate action taken. 8 

VES-NCR-173 is equipped with an overflow that returns the concentrated nitric acid to VES-9 

NCR-171. 10 

CPP-659 Annex Acid Recycle System Bypass Systems 11 

There are no bypass systems associated with the Acid Recycle Tanks system.  No safety or waste 12 

treatment issues are associated with an inability to bypass these tanks. 13 

CPP-659 Annex Acid Recycle System Pressure Controls 14 

VES-NCR-171 and VES-NCR-173 are vented to the NWCF VOG system. 15 

D-2e Diagrams of Piping, Instrumentation, and Process Flow [IDAPA 
58.01.05.012; 40 CFR 270.16(d)] 

The piping systems to be permitted with the PEWE system include the piping and tanks depicted 16 

in the bolded area of Exhibit D-2.  The piping systems to be permitted with the LET&D system include 17 

the piping and tanks depicted in Exhibit D-3. 18 

Ancillary piping and equipment associated with the PEWE system, includes all the piping and 19 

equipment upstream of the collection tanks depicted in Exhibit D-2, except the piping and equipment 20 

identified below:   21 

�� This permit application does not include piping and equipment associated with the TFF.  22 
The piping and equipment associated with the TFF will be operated under interim 23 
status/Consent Order and will be RCRA closed with the tank farm closure.  24 
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�� This permit application does not include piping and equipment associated with CPP-666.  1 
The CPP-666 (Fluorinel Dissolution Process) lines are not included because they carry 2 
only radioactive waste.  3 

�� This permit application does not include piping and equipment associated with CPP-603.  4 
The line from CPP-603 is not included in this permit because it will be closed with VES-5 
SFE-106.  VES-SFE-106 is currently operated under interim status and will be RCRA 6 
closed.  7 

�� This permit application does not include piping and equipment associated with CPP-640 8 
(VES-HW-101, VES-HW-102 and VES-HW-103).  The line associated with these 9 
vessels will be operated and closed under interim status. 10 

The ancillary piping and equipment upstream of the collection tanks are included in the Diagram 11 

Package, Appendix D-1. 12 

The INTEC was designed and built using a variety of Architectural Engineers (AE) over the past 13 

50 years.  Those AEs used different line identifiers, instrumentation identifiers, etc.  As buildings were 14 

designed and constructed, the current architectural engineering standards for the time period were used.  15 

The diagrams of the processes submitted to the Idaho Department of Environmental Quality (DEQ) span 16 

the last 50 years.  Therefore, when looking at these diagrams, careful attention must be paid to the 17 

identifiers to ensure proper interpretation. 18 

The following is an explanation of the symbols the Idaho National Engineering and 19 

Environmental Laboratory (INEEL) has chosen to identify the RCRA-regulated tank systems associated 20 

with the INTEC on the diagrams: 21 

R Indicates an active RCRA-regulated liquid transport line requiring secondary 22 
containment and inspections. 23 

E Indicates that the lines in question are not used to routinely manage hazardous waste.  24 
They would only receive hazardous waste if an unplanned spill or release occurred.  As 25 
such, the lines are not subject to secondary containment, daily inspections, or closure.  26 
Where drains are located with the secondary containment system for regulated units, they 27 
are considered an integral part of a secondary containment system and subject to 28 
applicable regulatory requirements associated with secondary containment systems.   29 

O  Indicates an active evaporator/fractionator offgas line.  30 

C Indicates an inactive transfer line.  The line may have been used for the RCRA waste in 31 
the past but is no longer being used. 32 

A typical legend accompanies each diagram representing the various systems to help identify the 33 

symbols used in the diagram.  These legends do not include all symbols used at the INTEC.  The symbols 34 
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may differ, depending on the timeframe in which the buildings/processes were designed and built.  The 1 

diagram list for the PEWE system is provided in Table D-4. 2 

Table D-4. List of PEWE System Diagrams   

Diagram Number System 

056203 CPP-604 Vessel Offgas P&ID 

056204 CPP-604 CPP-605 CPP-649 Dissolver Offgas System and APS Process Offgas 
System P&ID 

056612a CPP-648 Radioactive Solid And Liquid Waste Storage Vessel VES-SFE-106 P&ID 

057375a CPP-601 Service Waste System Flowsheet 

057490a CPP-601 East & West Sample Corridor North End P&ID 

057498 Process Flow for CPP-604 TFT system 

057499a CPP-Area Tank Farm 
 
Primary waste collection and storage, Sheet 2 of 6.  Also shows CPP-1619 Truck 
Bay.  Contains piping from both CPP-601 and CPP-641 going to the PEWE 

092711a CPP-601 PEW Tank System WH-Cell P&ID 

092712a CPP-601 PEW Tank System WG-Cell P&ID 

094276 Sheets 1 – 4 CPP-604 PEWE Evaporators Process P&ID  

094762a CPP-601 Process Building Pew Collection System Flowsheet 

094933a CPP-601 Process Building VOG DOG SOG & Vt System P&ID 

096156 CPP-604 PEW Evaporators Collection Tanks VES-WL-102, -101, -133, -132.  Inlet 
piping from CPP-601 and CPP-641 

097291a CPP-602 Process Building And Process Equipment Waste System Flowsheet 

098397a CPP-601 Bulk Nitric And Strip Solution Makeup Flowsheet 

103308 CPP-604 Sampler Flowsheet Waste Storage Tanks VES-WM-100, -101, -102 and 
VES-WL-101 and 102 

103589 CPP-604 Waste Treatment Building Drain & Service Waste Flowsheet 

104097a CPP-601 Process Building And Process Equipment Waste System P&ID 

111757 CPP-640 Hot Pilot Plant Waste Tankage Piping & Instrumentation Diagram 

111804 CPP-641 Westside Waste Holdup Tank System P&ID VES-WL-103, -104, & -105 

133406 CPP-659 Outside Yard Piping Flow Diagram 

133408 CPP-659 Mechanical P & ID Hot Sump Tanks Cell NWCF 

133409 CPP-659 Mechanical Flow Diagram Hot Sump Tanks Cell NWCF 

133423 CPP-659 Mechanical Flow Diagram Offgas Cell Sheet 2 of 4 

133424 CPP-659 Mechanical Flow Diagram Offgas Cell NWCF 
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Diagram Number System 

133425 CPP-659 Mechanical Flow Diagram Offgas Cell NWCF 

133610a CPP-601 C-Cell Flowsheet 

133764a CPP-684 Remote Analytical Facility Upgrade & Expansion RAL P&ID Process 
Equipment Drain 

176274 CPP-659 LET&D Acid Recycle System P&ID 

176275 CPP-604 CPP-649 PWL Collection System Floor and Wall Penetrations Sump 
Details  

179009 CPP-604 Vessel VES-WL-150 P&ID 

347791 LET&D Notes & Abbreviations 

356596 Sheets 1-11 CPP-1618 Liquid Effluent Treatment and Disposal Facility P&ID 

368921 CPP-604 CPP-649 PWL Collection System Process and Instrument Diagram DVB-
OGF-DG-D5 Vault 

368922 CPP-604 CPP-649 PWL Collection System Process and Instrument Diagram DVB-
OGF-DG-D8 Vault 

368923 CPP-604 CPP-649 PWL Collection System Process and Instrument Diagram APS 
Process 

368924 CPP 604/649 PWL Collection System and Instrument Diagram Offgas Blower 

368925 CPP-604 CPP-649 PWL Collection System Process and Instrument Diagram Offgas 
Filter Cell 

368926 CPP-604 CPP-649 PWL Collection System P&ID South Cell 

368927 CPP-604 CPP-649 PWL Collection System P&I D Middle Cell 

368929 CPP-604 CPP-649 PWL Collection System P&I D North Cell 

368930 CPP-604 CPP-649 PWL Collection System Separation Condensation P&ID 

368931 CPP-604 CPP-605 CPP-649 CPP-708 PWL Collection System Process & Instrument 
Diagram Main Stack & 161 Evaporator Cell 

383444a CPP-684 RAL Drain System Repairs Drain System P&ID 
a.  Drawing identifies ancillary equipment upstream of the collection tanks. 
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D-2f Containment and Detection of Releases 

D-2f(1) Plans and Description of the Design, Construction, and 
Operation of the Secondary Containment System [IDAPA 
58.01.05.012 and 008; 40 CFR 270.16(g) and 264.193] 

D-2f(1)(a) Tank Age Determination [IDAPA 58.01.05.008; 40 CFR 
264.193(a)] 

Tables D-1 and D-2 list the tank numbers and descriptions, the year operations began, materials 1 

of construction, and the design standards used for the tanks in the PEWE and LET&D systems.  2 

D-2f(1)(b) Requirements for Secondary Containment and Leak 
Detection [IDAPA 58.01.05.012 and 008; 40 CFR 270.16(g) 
and 264.193] 

Construction specifications for the concrete, stainless steel liners, Hypalon membranes, and paint 3 

are located in Section B of this permit application. 4 

Water stops were installed during construction of buildings, vaults, and cells associated with the 5 

PEWE and LET&D systems where required.  6 

Level data for all of the sumps/tanks are recorded at least once every 24 hours.  For further 7 

discussion on PEWE system inspections, see Section F, Procedures to Prevent Hazards. 8 

Since the requirements of IDAPA 58.01.05.008 (40 CFR § 264.196) apply to spills or leaks that 9 

constitute a threat to human health or the environment, the following activities will be performed in 10 

response to the detection of system discharges in order to determine whether the requirements cited above 11 

will be implemented. 12 

�� Evaluate the system to determine if an integrity issue exists (this may not involve 13 

entering the radiological area).  In making this determination, facility personnel will 14 

consider whether a discharge has migrated or could potentially migrate and whether it 15 

constitutes or could constitute a threat to human health or the environment.  Any system 16 

discharge that is indicative of an integrity issue will trigger a response under 40 CFR § 17 

264.196.  Examples of system discharges that might indicate an integrity issue include 18 

pipe breaks, through-wall failures of tank or component boundaries, and system breeches 19 

resulting from incorrect maintenance (e.g., pipe or component not reinstalled).  A system 20 
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discharge that is not indicative of an integrity issue will not trigger a response under 40 1 

CFR § 264.196.  Examples include discharges caused by opening a pipe system and 2 

discharging residual liquids, pump and valve package discharges, mechanical joint and 3 

fitting discharges, discharges resulting from transients or maintenance activities that 4 

cause pressure surges, discharges from openings in systems where normal operations are 5 

at vacuum, and planned decontamination activities. 6 

�� Integrity assessments will be conducted in accordance with written and approved 7 

procedures 8 

�� Results of integrity assessments will be documented in the facility operating record 9 

�� For discharges into secondary containment, the liquids will be transferred to compliant 10 

storage areas within 24 hours or at the earliest practicable time. 11 

Upon detection of spilled or leaked materials, the following actions are taken: 12 

�� Within 24 hours, remove as much of the waste as is necessary to prevent further releases 13 

of hazardous waste to the environment and to allow inspection and repair of the treatment 14 

system, in accordance with IDAPA 58.01.05.008 [40 CFR § 264.601] 15 

�� Prevent migration of and remove visible contamination from soil or surface water, in 16 

accordance with IDAPA 58.01.05.008 [40 CFR § 264.601] 17 

�� If the collected material is an HWMA/RCRA-regulated material, manage it in accordance 18 

with all applicable requirements of IDAPA 58.01.05.005 through 58.01.05.008 [40 CFR 19 

Parts 261 through 264]. 20 

Because a pipe or duct is not a container, the Environmental Protection Agency (EPA) believes 21 

gases/vapors flowing through pipes or ductwork are not solid wastes subject to RCRA regulation.  22 

However, any liquid condensate from such a gas/vapor stream may be subject to RCRA requirements 23 

(December 11, 1989, 54 FR 50968).  The ILWMS is designed to remove condensable liquids from offgas.  24 

These condensable liquids are collected in tanks equipped with secondary containment and leak detection 25 

devices. 26 

The offgas systems at the INTEC are designed, constructed, and managed in a manner that 27 

protects human health and the environment.  Through a series of control devices (e.g., mist eliminators, 28 
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condensers, superheaters, piping insulation, and heat traces) the offgas systems are designed to remove 1 

condensate from the offgas stream, thereby minimizing the potential for failure of downstream offgas 2 

equipment and releases to the environment.  While the offgas systems are designed to remove condensate 3 

from the offgas streams, the systems are designed to handle liquids, should they form.  The offgas lines 4 

are constructed of Series 300 stainless steel or Inconel.  Each of these alloys provides excellent corrosion 5 

and temperature resistance.  Additionally, the offgas piping is sloped to drain to low spots located 6 

throughout the offgas system.  Each low spot where hazardous waste may accumulate is equipped with a 7 

drain line that drains to an HWMA/RCRA-regulated tank system and each drain line is secondarily 8 

contained.  Prior to discharge to the INTEC Main Stack (CPP-708), each offgas stream is passed through 9 

a series of HEPA filters to minimize the potential release of airborne radioactive contamination.  10 

With the exception of the 12-in. offgas line exiting the LET&D, each ILWMS out-of-cell offgas 11 

line manages a dry offgas stream.  The formation of condensate within these lines would be detected via 12 

collection of liquids in downstream condensate collection tanks or high differential pressure across 13 

associated HEPA filters.  Formation of condensate in these offgas lines or an increase in the pressure 14 

differential across associated HEPA filters could constitute an off-specification or upset condition.  Such 15 

upset conditions are noted in the facility operating record and corrective actions taken, as appropriate. 16 

Moist offgas from the LET&D first passes through a superheater, followed by a HEPA filter, prior 17 

to discharging to the heat-traced, insulated, out-of-cell offgas piping to the INTEC Main Stack.  The 18 

offgas stream is maintained at an elevated temperature to minimize the potential formation of condensate.  19 

Off-specification and upset conditions are detected via an increase in the pressure differential across the 20 

LET&D HEPA filters and via monitoring of the heat trace.  Any upset conditions are recorded in the 21 

facility operating record and corrective actions taken, as appropriate. 22 

PEWE System Feed Sediment and Feed Collection Tank Vaults 23 

The PEWE Feed Sediment and Feed Collection Tanks, VES-WL-132 and VES-WL-133, are 24 

located in connected underground vaults at the north end of CPP-604.  Although these vaults are located 25 

at different floor elevations, they share a common sump for leak detection.  26 

The VES-WL-132 vault is constructed of reinforced concrete and is 17 ft long, 16 ft 6 in. wide, 27 

and 13 ft 8 in. high.  The floor and lower 2 ft 6 in. of the walls are lined with stainless steel.  28 

The VES-WL-133 vault is constructed of reinforced concrete and is 42 ft long, 16 ft 6 in. wide, 29 

and 17 ft high.  The floor of the cell and the lower 5 ft of the walls are lined with stainless steel. 30 
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The floor of the VES-WL-133 vault slopes to a sump along the west wall of the cell, which 1 

measures 2 ft by 2 ft by 2 ft.  The floor of the VES-WL-132 vault slopes to a 3-in. drain line that leads to 2 

the VES-WL-133 vault sump.  Liquid accumulation in this sump is monitored and, upon high alarm, 3 

liquid is jetted to the inlet line to VES-WL-132.  4 

VES-WL-135, -136, -137, -138, -139, -142, -144, and -150 5 

The PWL tanks are located in sumps in CPP-604, CPP-649, and associated valve boxes.  The 6 

system is comprised of tanks VES-WL-135, -136, -137, -138, -139, -142, -144, and -150.  VES-WL-136, 7 

-139, and -142 are located in sumps with measurements of 2ft by 2ft by 1ft 8 in.  VES-WL-137, -138, and 8 

-144 are located in sumps with measurements of 2ft 6 in. by 2ft 6 in. by 2ft.  VES-WL-135 is located in 9 

valve box D5, with measurements of 6ft by 8ft by 11ft 9 in.  VES-WL-150 is located in the VES-WL-10 

101/102 cell with measurements of 30 ft 6 in. wide, 43 ft long, and 16 ft high.  Upon high alarm, the 11 

tanks/sumps are jetted as part of the PWL collection system to VES-WL-133 or VES-WL-132. 12 

VES-WL-101 and VES-WL-102 Cell 13 

The vault floor, walls, and ceiling of the VES-WL-101/VES-WL-102 cell are constructed of 14 

reinforced concrete that range in thickness from two to four feet.  The vault is 30 ft 6 in. wide, 43 ft long, 15 

and 16 ft high.  16 

The secondary containment consists of the concrete floor lined with a Hypalon membrane that 17 

extends four feet up the walls. 18 

This cell drains to a stainless-steel-lined floor sump in the center of the cell.  Upon high alarm, 19 

the sump is jetted to the PWL collection system VES-WL-150 and then to VES-WL-132. 20 

EVAP-WL-161 Cell 21 

The EVAP-WL-161 cell is located on the northeast side of CPP-604.  The cell is constructed of 22 

reinforced concrete and is 22 ft long, 18 ft wide, and 34 ft high.  The cell floor and lower 3 ft of the walls 23 

are lined with stainless steel.  The Evaporator Head Tank, VES-WL-109, and the Bottoms Collection 24 

Tank, VES-WL-111, are also located in this cell.  This cell drains to a stainless-steel-lined floor sump 25 

(SU-WL-147) 10 in. in diameter and 1 ft deep, in the northwest corner of the cell.  Upon high alarm, the 26 

sump is jetted as part of the PWL collection system to VES-WL-133. 27 
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There are known defects (cracks) in the CPP-604 EVAP-WL-161 Evaporator cell concrete walls.  1 

INTEC structural engineering personnel have evaluated the condition of the WL-161 Evaporator cell and 2 

have determined the cell to be structurally sound.  RCRA regulations [40 CFR § 264.15(c)] require repair 3 

of structures to ensure the problem does not lead to an environmental or human health hazard.  The 4 

existing condition of the WL-161 cell does not pose a hazard to the environment or to human health.  The 5 

portion of the cell that provides secondary containment and leak detection is the lower three-foot stainless 6 

steel cell liner, which has no defects.  The defects in the cell are only in portions of the concrete walls 7 

located above the cell liner.  Any leaks from the process vessels or ancillary piping will be completely 8 

contained within the stainless steel liner and will not subject the concrete wall to any sustained exposure 9 

to hazardous waste.   The cell is maintained under negative pressure.  Any offgas from a leak or spill 10 

would be collected in the CPP-604 VOG system.  Inspections of the cell during periods of maintenance or 11 

repair are made to ensure that deterioration of the concrete does not increase. 12 

EVAP-WL-129 Cell and Feed Pump Cell 13 

The EVAP-WL-129 cell and the feed pump cell are located on the east side of CPP-604.  Access 14 

to both cells is gained through the condensate collection cell.  Both cells are constructed of reinforced 15 

concrete.  The EVAP-WL-129 cell has internal dimensions of 14 ft by 21 ft 4 in. (including the access 16 

area) by 34 ft high (the access area is only 8 ft high).  The EVAP-WL-129 cell floor and walls are lined 17 

with stainless steel.  The access area floor and lower 1 ft of the walls are lined with stainless steel.  The 18 

EVAP-WL-129 cell floor slopes to a 2-in. floor drain that drains to the feed pump cell sump. 19 

The feed pump cell is located just north of the EVAP-WL-129 cell and has internal dimensions of 20 

9 ft 2 in. by 14 ft 6 in. by 8 ft high.  The cell floor and lower 1 ft of the walls are lined with stainless steel.  21 

The feed pump cell floor also slopes to a 2-in. floor drain that drains to the sump in the northeast corner of 22 

the cell.  This sump has dimensions of 1 ft 6 in. by 1 ft 6 in. by 2 ft 6 in.  Upon high alarm, the sump is 23 

jetted to VES-WL-133. 24 

If liquid accumulates in one of the above-mentioned sumps, the accumulated liquid in the sump 25 

will initiate an alarm in the Waste Processing Control Room.  These sumps are all equipped with steam 26 

jets to remove the waste from the secondary containment systems. 27 

Process Condensate Collection Cell 28 

Tanks VES-WL-106, VES-WL-107, and VES-WL-163 are located in the process condensate 29 

collection cell.  The Condensate Surge Tanks, VES-WL-131 and VES-WL-134, are located in this cell as 30 
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well.  This cell is located on the east side of CPP-604.  The cell is constructed of reinforced concrete and 1 

has dimensions of 46 ft by 21 ft by 35 ft 6 in. high.  The cell floor and lower 1 ft of the walls are lined 2 

with stainless steel, which is sealed to the concrete walls to prevent liquid from getting between the liner 3 

and the walls.  This configuration is common to all stainless steel liners in the ILWMS.  A 6-in.-high 4 

barrier is located in front of the condensate collection cell door to prevent leakage to the access corridor.  5 

This cell drains to either of two sumps, both of which are 10 in. diameter and 1 ft deep.  Upon high alarm, 6 

the sumps (SU-WL-145 and SU-WL-146) are jetted as part of the PWL collection system to VES-WL-7 

133. 8 

Level data for all of the above-mentioned sumps are recorded at least once every 24 hours.  For 9 

further discussion on PEWE system inspections, see Section F, Procedures to Prevent Hazards. 10 

If liquid accumulates in one of the above-mentioned sumps, the accumulated liquid in the sump 11 

will initiate an alarm in the Waste Processing Control Room.  These sumps are all equipped with steam 12 

jets to remove the waste from the secondary containment systems.  13 

CPP-604 TFT Vaults 14 

The CPP-604 TFT system tanks are located in two underground connected vaults at the north end 15 

of CPP-604. 16 

The west vault, containing VES-WM-100, is constructed of reinforced concrete and is 17 ft wide, 17 

43 ft long, and 16 ft high.  The vault adjacent to it on the east contains VES-WM-101 and VES-WM-102, 18 

and is 30 ft 6 in. wide, 43 ft long, and 16 ft high.  The floors and lower 3 ft 6 in. of the walls in both vaults 19 

are lined with stainless steel.  20 

The VES-WM-100 vault slopes to a sump that is 2 ft by 2 ft by 4 ft-deep along the east wall of 21 

the vault.  The VES-WM-101/VES-WM-102 vault slopes to a sump that is 2 ft by 2 ft by 4 ft deep in the 22 

center of the vault.  Upon high alarm the sump is jetted to VES-WL-132. 23 

CPP-641 Tanks Vaults 24 

VES-WL-103, VES-WL-104, and VES-WL-105 are located in two underground vaults north of 25 

CPP-641.  The vault complex measures 39 ft 8 in. by 20 ft (outside dimensions).  The outside walls are 1 26 

ft thick, and the inside wall separating the two vaults is 3 ft 6 in. thick.  The east vault measures 18 ft by 27 

22 ft by 12 ft 6 in.  The west vault measures 18 ft by 12 ft 2 in. by 12 ft 6 in. VES-WL-104 and -105 share 28 
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the east vault; VES-WL-103 is located in the west vault.  The floors, ceilings, and walls of the vaults are 1 

coated with epoxy paint that is compatible with the waste being stored.  Both vaults are equipped with 2 

sumps and leak detection.  Upon high alarm, the sump in the west vault is jetted to VES-WL-103 and the 3 

east vault is jetted to VES-WL-104.  4 

CPP-601 Deep Tanks Vaults 5 

The WG/WH tanks are located on the lowest level of CPP-601.  Two tanks are located in each of 6 

the two reinforced concrete vaults.  The cells each measure 38 ft 6 in. by 15 ft by 21 ft 6 in., with a 7 

stainless-steel-lined floor that extends 3-ft up the walls.  Both vaults are provided with sumps and leak 8 

detection.  Upon high level alarm, the sumps are jetted back to either VES-WG-100/-101 or VES-WH-9 

100/-101 tanks.  10 

PEWE Secondary Containment System Calculations 11 

The secondary containment structures for the regulated tanks within the PEWE system will 12 

contain 100 percent of the capacity of the largest tank (19,000 gal), and are stainless steel-lined.  13 

PEWE System Feed Sediment and Feed Collection Vault 14 

In the event that VES-WL-132 were to fail, its contents would drain to the VES-WL-133 vault.  15 

The VES-WL-133 vault will contain 100 percent of the capacity of the largest tank, which is 19,000 16 

gallons, within this secondary containment system.  The volume of the VES-WL-133 secondary 17 

containment system is 3,465 ft3 or 25,918 gal.  18 

Equation 1:  (42 ft � 16 ft 6 in � 5 ft) 19 

= 3,465 ft3 20 

= 25,918 gal 21 

VES-WL-101 and VES-WL-102 Cell 22 

The vault will contain 100 percent of the capacity of the largest tank (18,400 gal) within this 23 

secondary containment system.  This vault also contains VES-WL-150.  The volume of the secondary 24 

containment system is 5,246 ft3 or 39,242 gal. 25 

Equation 2:  (43 ft � 30 ft 6 in. � 4 ft) 26 

= 5,246 ft3 27 
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= 39,242 gal 1 

Evaporator 161 Cell, EVAP-WL-129, the Feed Pump Cell, Condensate Cell, and the Access Area 2 

40 CFR 264.193(e)(1)(i) and 264.193(e)(2)(i), state that external liner systems and vault systems 3 

must be designed or operated to contain 100 percent of the capacity of the largest tank within its 4 

boundary. 5 

EVAP-WL-161, EVAP-WL-129, the Feed Pump Cell, the Condensate Cell, and the access area 6 

are considered to be contained within one boundary.  They are separated by personnel doorways or 7 

labyrinths, which only provide personnel protection from radiation exposure and do not act as liquid 8 

containment. 9 

In the event that the largest tank within this secondary containment system boundary was to fail, 10 

its contents would drain to the Condensate Collection Cell sumps.  The floor linings in the Condensate 11 

Cell, the pump pit, and the access area slope uniformly towards these sumps.  The stainless steel liner in 12 

the lower portion of the cell would contain 100 percent of the contents of the largest tank (5,000 gallons) 13 

in the cell. 14 

 Equation 3: 15 

Total Volume =   condensate collection cell volume [equation 3(a)] +  16 

evaporator VES-WL-129 cell volume [equation 3(b)] + 17 

feed pump cell volume [equation 3(c)] +  18 

access area volume [equation 3(d)] +  19 

feed pump cell sump volume [equation 3(e)] + 20 

VES-WL-161 cell volume [equation 3(f)] 21 

Total Volume = 483 ft3 + 109.6 ft3 + 66.5 ft3 + 23.3 ft3 + 5.6 ft3 + 198 ft3 22 

Total Volume = 886 ft3 or 6,627 gal 23 

Equation 3(a): 24 

Condensate Collection Cell Volume =  46 ft � 21 ft � 6 in. 25 

Condensate Collection Cell Volume =  483 ft3 26 



INEEL HWMA/RCRA ILWMS Part B Permit Application  Section D, Process Information 
Volume 14  Rev. 2, October 2003 

 

 D-48 

Equation 3(b): 1 

Evaporator VES-WL-129 Cell Volume = 15 ft 8 in. � 14 ft � 6 in. 2 

Evaporator VES-WL-129 Cell Volume =  109.6 ft3 3 

Equation 3(c): 4 

Feed Pump Cell Volume =  14 ft 6 in. � 9 ft 2 in. � 6 in. 5 

Feed Pump Cell Volume =  66.5 ft3 6 

Equation 3(d): 7 

Access Area Volume =  14 ft � 3 ft 4 in. � 6 in. 8 

Access Area Volume =  23.3 ft3 9 

Equation 3(e): 10 

Feed Pump Cell Sump Volume =  1 ft 6 in. � 1 ft 6 in. � 2 ft 6 in. 11 

Feed Pump Cell Sump Volume =  5.6 ft3 12 

Equation 3(f): 13 

161 cell volume = 18 ft � 22 ft � 6 in. 14 

161 cell volume = 198 ft3 15 

CPP-604 TFT Secondary Containment System Calculations 16 

Both of the stainless-steel liner systems that provide secondary containment for the regulated 17 

tanks within the CPP-604 TFT system will contain 100 percent of the capacity of the largest tank (18,400 18 

gal.) within the secondary containment systems.  19 

VES-WM-100 Vault 20 

The VES-WM-100 vault will contain 100 percent of the capacity of the largest tank (18,400 gal) 21 

within this secondary containment system.  The volume of the VES-WM-100 secondary containment 22 

system is 2,558 ft3 or 19,135 gal. 23 

24 
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Equation 4:  (17 ft � 43 ft � 3 ft 6 in.) 1 

= 2,558 ft3 2 

= 19,135 gal  3 

VES-WM-101/VES-WM-102 Vault 4 

The VES-WM-101/VES-WM-102 vault will contain 100 percent of the capacity of the largest 5 

tank (18,400 gal) within this secondary containment system.  The volume of the VES-WM-101/VES-6 

WM-102 secondary containment system is 4,590 ft3 or 34,335 gal. 7 

Equation 5:  (30 ft 6 in. � 43 ft � 3 ft 6 in.) 8 

= 4,590 ft3 9 

= 34,335 gal 10 

    11 

Concrete-embedded transfer lines have been identified at the ILWMS.  In order to ensure 12 

compliance with the requirements of 40 CFR § 264.193(f), these lines will be upgraded or rerouted in 13 

accordance with the following schedule: 14 

�� Conceptual design complete by 9/30/04 15 

�� Title design complete by 9/30/05 16 

�� Work package development complete by 3/31/06 17 

�� Identified lines upgraded/rerouted and Professional Engineer certifications submitted to 18 

the DEQ on or before 9/30/06. 19 

 

CPP-641 WWH Tanks Vault 20 

The WWH tanks are contained within concrete vaults, which are coated with epoxy paint that is 21 

compatible with the waste stream.  The tanks do not receive acidic waste.  During the PEWE Facility 22 

Assessment, two sections of piping were identified as potential barriers to permitting.  The two lines with 23 
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tile encasement have grouting which is not compatible with the D002 EPA hazardous waste number.  The 1 

line PWA-1560 comes from the VES-WL-104, and PWA-1561 comes from the VES-WL-105.  Table D-6 2 

describes these piping sections.  3 

The epoxy coating is able to withstand constant immersion in 70% nitric acid at 70 �F for up to 4 

two weeks with no deterioration of quality. 5 

The D002 hazardous waste number was recently removed from the Part A permit application for 6 

these tanks, making the secondary containment system compatible with the wastes that could be 7 

stored/treated here.  This action made the tanks and ancillary equipment compliant with RCRA 8 

regulations. 9 

Table D-5. CPP-641 Transfer Lines. 

Location Line Number 
Diagram 
Number Comments 

East of CPP-641  PWA-1560  057499 This is a stainless steel transfer line 
approximately 600 ft long from VES-WL-104 
through C28 valve box to C29. This line is 
currently encased in a tile pipe with joint 
compound, which is not compatible with nitric 
acidic waste. This tank system is 
administratively controlled to prevent receipt 
and transfer of acidic solutions. 

East of CPP-641  PWA-1561  057499 This is a stainless steel transfer line 
approximately 600 ft long from VES-WL-105 
to DVB-YDB-PW-C29. This line is currently 
encased in a tile pipe with joint compound, 
which is not compatible with nitric acidic 
waste. This tank system is administratively 
controlled to prevent receipt and transfer of 
acidic solutions. 

 

10 
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CPP-641 Containment System Calculations 1 

Both of the vaults that provide containment for the regulated tanks within CPP-641 will contain 2 

100 percent of the capacity of the largest tank, (5,000 gal) within the containment systems.  3 

VES-WL-103 Vault 4 

The VES-WL-103 vault will contain 100 percent of the capacity of the largest tank (5,000 gal) 5 

within this secondary containment system.  The volume of the VES-WL-103 containment system is 821 6 

ft3 or 6,141 gal. 7 

Equation 6:  (18 ft � 12 ft 2 in. � 3 ft 9 in.) 8 

 = 821 ft3 9 

   = 6,141 gal 10 

VES-WL-104/VES-WL-105 Vault 11 

The VES-WL-104/VES-WL-105 vault will contain 100 percent of the capacity of the largest tank 12 

(5,000 gal) within this containment.  The volume of the VES-WL-104/VES-WL-105 containment is 13 

1,485 ft3 or 11,108 gal. 14 

Equation 7:  (18 ft � 22 ft � 3 ft 9 in.) 15 

 = 1,485 ft3 16 

   = 11,108 gal 17 

PWL Tanks Containment System Calculations 18 

VES-WL-135, Vessel in Sump SU-WL-135 19 

This tank collects offgas condensate.  The tank is located in the D5 Valve Box.  The tank has an 20 

approximate capacity of 10 gallons.  The approximate capacity of the secondary containment including 21 

the sump is 1,346 gallons.     22 

Equation 8:  6.0ft � 8.0ft � 3ft 9in = 180ft3 23 

180 ft3 = 1,346 gallons  24 
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VES-WL-136, Vessel in Sump SU-WL-136 1 

This tank collects offgas condensate.  The tank is located in the D8 Valve Box.  This tank has an 2 

approximate capacity of 10 gallons.  The approximate capacity of the sump is 50 gallons.  3 

Equation 9:  2ft � 2ft � 1ft 8in  = 6.67ft3 4 

6.67ft3= 50 gallons. 5 

VES-WL-137, Vessel in Sump SU-WL-137 6 

This tank collects offgas condensate.  The tank has an approximate capacity of 25 gal.  The 7 

approximate capacity of the sump is 93 gallons. 8 

Equation 10:  2ft 6in � 2ft 6in � 2ft  = 12.5ft3 9 

12.5ft3 = 93 gallons. 10 

VES-WL-138, Vessel in Sump SU-WL-138 11 

This tank collects condensate from the vessel offgas system.  The tank has an approximate 12 

capacity of 25 gal.  The approximate capacity of the sump is 93 gallons.  13 

Equation 11:  2ft 6in � 2ft 6in � 2ft  = 12.5ft3 14 

12.5ft3 = 93 gallons. 15 

VES-WL-139, Vessel in Sump SU-WL-139 16 

This tank collects offgas condensate.  The tank has an approximate capacity of 10 gal.  The 17 

approximate capacity of the sump is 50 gallons. 18 

Equation 12:  2ft � 2ft � 1ft 8in = 6.67ft3 19 

6.67ft3 = 50 gallons. 20 

VES-WL-142, Vessel in Sump SU-WL-142 21 

This tank collects offgas condensate.  The tank has an approximate capacity of 10 gal.  The 22 

approximate capacity of the sump is 50 gallons. 23 
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Equation 13:  2ft � 2ft � 1ft 8in = 6.67ft3 1 

6.67ft3 = 50 gallons. 2 

VES-WL-144, Vessel in sump SU-WL-144 3 

This tank currently collects liquids released to the pump pit enclosure sump.  The tank has an 4 

approximate capacity of 25 gal.  The approximate capacity of the sump is 93 gallons. 5 

Equation 14:  2ft 6in � 2ft 6in � 2ft  = 12.5ft3 6 

12.5ft3 = 93 gallons. 7 

CPP-601 WG/WH Tanks Vault 8 

The WG/WH tanks are located on the lower level of CPP-601.  Two tanks are located in each of 9 

the two stainless-steel-lined, reinforced concrete cells.  The cells each measure 38 ft 6 in. by 15 ft.  The 10 

floors and the lower 3 ft of the walls are lined with stainless steel.  Both vaults are provided with sumps 11 

and leak detection. 12 

CPP-601 Containment System Calculations 13 

The WG/WH tank cell will contain 100 percent of the capacity of the largest tank (4,500 gal) 14 

within this containment.  The volume of the containment is 1,732 ft3 or 12,956 gal. 15 

Equation 15:   (38 ft 6 in. � 15 ft � 3 ft) 16 

= 1,732 ft3 17 

= 12,956 gal 18 

LET&D Cells and Vaults 19 

LET&D Fractionator Cell 1 20 

For discussion on LET&D system inspections, see Section F, Procedures to Prevent Hazards. 21 

Acid Fractionator Cell 1 is 17 ft long and 14 ft 6 in. wide.  The cell is constructed of steel-22 

reinforced concrete with a stainless-steel liner that is 3 ft high.  The cell has a door in the east wall.  In 23 

front of the door is a step measuring 3 ft 10 in. by 3 ft 10 in. by 4 in.  The floor is sloped toward a sump, 24 

which is located slightly to the northeast of the center of the cell.  The cell walls are steel-reinforced, 25 
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concrete.  The stainless steel is compatible with the waste and decontamination solutions received at the 1 

LET&D. 2 

The floor sump is provided with liquid level detection.  The liquid level detection transmits an 3 

alarm to the DCS, which alerts the operator to the presence of any liquid that has spilled and drained to 4 

the sump, which is the low point in the cell.  The sump is provided with a steam jet to remove 5 

accumulated material from the sump.  These wastes are jetted to the Bottoms Tank, VES-WLL-195, 6 

PEWE tanks, VES-WL-101 and VES-WL-133, or the Acid Recycle Tank, VES-NCR-171. 7 

LET&D Fractionator Cell 2 8 

Acid Fractionator Cell 2 is 17 ft long and 14 ft 6 in. wide.  The cell is constructed of steel-9 

reinforced concrete with a stainless-steel liner that is 3 ft high.  The cell has a door in the west wall.  The 10 

floor is sloped toward a sump, which is located in the cell. 11 

The floor is sloped to drain toward the sump.  In the northwest corner of Fractionator Cell 2 is the 12 

vault containing the Bottoms Tank, VES-WLL-195.  Although the floor of the fractionator cell does not 13 

slope directly to the bottoms tank vault, the vault would serve as the containment mechanism if a leak 14 

caused the sump to become full.  The vault containing the Bottoms Tank is completely lined with 15 

stainless steel.  The floor of the bottoms tank vault slopes toward the west, where the vault sump is 16 

located. 17 

A floor sump is provided in the acid fractionator cell.  Level transmitters actuate alarms on the 18 

DCS and alert the operator to the presence of any liquid that has spilled and drained to the sump, which is 19 

the low point in the cell.  In addition, the bottoms tank vault sump is equipped with level instrumentation 20 

monitored by the DCS. 21 

The sumps in the cell are provided with steam jets to remove any spilled material from the sumps 22 

promptly.  The liquid wastes that accumulate in either of the sumps are removed via a steam jet to the 23 

Bottoms Tank, VES-WLL-195, PEWE tanks, VES-WL-101 and VES-WL-133, or the Acid Recycle 24 

Tank, VES-WL-171. 25 

Acid Recycle Tank Vault 26 

The Acid Recycle Tank, VES-NCR-171, and Head Tank, VES-NCR-173, are located in the CPP-27 

659 Annex.  The Annex is approximately 17 ft wide and 42 ft long, with a stainless-steel liner that is 4 ft 28 
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8 in. high.  In the southeast corner of the vault is a large sump, which conservatively is not included in the 1 

capacity calculation. 2 

The floor is sloped to drain to the gutter on the south side of the vault.  The gutter drains to the 3 

southeast into the sump unit. 4 

A floor sump is provided at the southeast corner of the vault.  The liquid level detector is a 5 

pneumatic system that measures leaks using differential pressure.  The detector transmits a signal to the 6 

NWCF DCS system.  Any leaks will initiate an alarm on the DCS and alert the operator to the presence of 7 

any liquid that has spilled and drained to the sump, which is the low point in the vault.  The sump in the 8 

vault is provided with a steam jet to remove any spilled material from the sump promptly.  The liquid 9 

wastes that accumulate in the sump are jetted to appropriate tanks. 10 

LET&D and Acid Recycle Tank Vault Secondary Containment System Calculations 11 

Most of the ancillary equipment and piping for the tank systems in the LET&D system are 12 

contained in the same cells as the waste tanks.  Those process piping systems that are not located within 13 

cells with secondary containment are underlain with drip troughs comprised of stainless steel, which has 14 

been shown to be compatible with the types of wastes exiting the cells.  The lines in the pipe bridge are 15 

equipped with leak detection that alarms on the DCS.  Drip troughs and collection bottles are discussed in 16 

greater detail later in this section. 17 

The acid recycle line from the Bottoms Tank to the Acid Recycle Tank has full secondary 18 

containment.  The waste and secondary containment pipe are both stainless steel.  Any leaks in the acid 19 

recycle line will gravity drain toward the acid recycle vault sump. 20 

Acid Fractionator Cell 1 21 

Cells 1 and 2 have the same dimensions.  Acid Fractionator Cell 1 has a 17-ft by 14 ft 6 in.-floor 22 

area.  The cell is constructed of steel-reinforced concrete with a stainless-steel liner that is 3 ft high.  The 23 

cell has a door in the east wall.  In front of the door is a step measuring 3 ft 10 in. by 3 ft 10 in. by 4 in.  24 

The floor is sloped toward a sump, which is located slightly to the northeast of the center of the cell. 25 

The Acid Fractionator (FRAC-WLK-171) and associated equipment in Cell 1 have a maximum 26 

capacity of 460 gal.  The capacity of the secondary containment system is 577 gal.  The cell will contain 27 
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100 percent of the capacity of the Acid Fractionator.  This cell also contains VES-WLK-197.  The 1 

maximum capacity of the tank is 270 gal. 2 

The secondary containment system capacity exceeds the capacity of the Acid Fractionator (460 3 

gal). 4 

Equation 16: (cell – step off pad) 5 

(17 ft � 14 ft 6 in. � 4 in.) – (3 ft 10 in. � 3 ft 10 in. � 4 in.) 6 

= 82.17 ft3 – 4.9 ft3 = 77.19 ft3 7 

= 577 gal 8 

Acid Fractionator Cell 2 9 

Acid Fractionator Cell 2 has a floor area of 17 ft by 14 ft 6 in.  The cell is constructed of steel-10 

reinforced concrete with a stainless-steel liner that is 3 ft high.  The cell has a door in the east wall.  The 11 

floor is sloped toward a sump, which is in the cell. 12 

The Acid Fractionator (FRAC-WLL-170) and associated equipment in Cell 2 have a maximum 13 

capacity of 460 gal.  The capacity of the secondary containment system is 2,103 gal.  The cell will contain 14 

100 percent of the capacity of the Acid Fractionator.  This cell also contains VES-WLL-195, which is 15 

located in a pit.  VES-WLL-195 has a maximum capacity of 270 gal.  The pit volume minus VES-WLL-16 

195 volume will contain 100 percent of the capacity of the Acid Fractionator. 17 

Equation 17: (PIT – VES-WLL-195) 18 

(7 ft 10 in. � 6 ft 9 in. � 6 ft) – 36.1 ft3 19 

= 317.2 ft3 – 36.1 ft3 = 281.1 ft3 20 

= 2,103 gal 21 
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Acid Recycle Tank Vault 1 

The Acid Recycle Tank, VES-NCR-171, and Head Tank, VES-NCR-173, vault is 17 ft 4 in. wide 2 

and 41 ft 3 in. long and has a stainless-steel liner that is 4 ft 8 in. high.  In the southeast corner of the vault 3 

is a large sump, which conservatively is not included in the capacity calculation.  The overall capacity of 4 

the vault is 24,955 gallons. 5 

The capacity of the secondary containment in the acid recycle vault will contain 100 percent of 6 

the capacity of the largest tank (22,500 gal). 7 

Equation 18:   (17 ft � 41 ft 7 in. � 4 ft 8 in.)  8 

= 3,299 ft3  9 

= 24,676 gal 10 

Drip Troughs and Collection Bottles 11 

Drip troughs are located beneath process transfer lines within CPP-604, CPP-605, and CPP-1618.  12 

A drip trough also extends below the pipe bridge that spans from CPP-605 to the LET&D facility.  The 13 

troughs are designed to collect liquid (e.g., recovered nitric acid) in the event of a leak from the process 14 

transfer lines.  These drip troughs are sloped and drain to collection bottles located within each system. 15 

The drip troughs located within the LET&D facility are not equipped with leak detection devices.  16 

Therefore, LET&D collection bottles are inspected daily for the presence of liquid.  These inspections are 17 

noted on Form INTEC-4055, which is included in Appendix F-1 of the Part B Permit Application.  18 

Documentation of all inspections is maintained in the facility operating record.   19 

All drip troughs located in CPP-604, CPP-605, and the pipe bridge are equipped with leak 20 

detection cables that are continuously monitored by the DCS. 21 

Upon alarm, or when liquids are discovered in the LET&D collection bottles, samples are taken 22 

to determine whether the source of the liquid is a hazardous waste (e.g., pH, acidity).  If the liquid is 23 

hazardous, it is characterized as described in Section C of this Part B permit application and managed 24 

appropriately. 25 

Run-on or Infiltration of Precipitation 26 

This is addressed in Section F-4b of this permit application. 27 
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D-2g Controls and Practices to Prevent Spills and Overflows [IDAPA 
58.01.05.012 and 008; 40 CFR 270.16(i) and 264.194(b)] 

Overfilling of the Feed Collection Tank, evaporators, Condensate Surge Tanks, Bottoms 1 

Collection Tank, Process Condensate Collection Tanks, and the Acid Fractionator Waste Feed Head Tank 2 

is prevented by instrumentation in the Waste Processing Control Room that monitors liquid levels and by 3 

operators controlling liquid flow accordingly.  Operators record the levels of liquid in the tanks at least 4 

every 4 hours when an evaporator is operating.  5 

In addition to these operating controls, liquid level instrumentation for the Feed Collection Tank, 6 

evaporators, Condensate Surge Tanks, and Bottoms Collection Tank will alarm in the control room upon 7 

high level (or high-high level in the case of the VES-WL-131 Condensate Surge Tank).  In the case of a 8 

high (or high-high) liquid level alarm, the condition will be investigated and appropriate action taken. 9 

Facility personnel monitor the processes for the tank systems addressed in this permit application.  10 

System instrumentation and alarms are monitored to ensure that no errors have been made or process 11 

changes have occurred.  Administrative controls are implemented to ensure that the processes are 12 

performed safely.  13 

To prevent hazardous waste spills and overflows, facility personnel visually inspect or monitor 14 

instrumentation for tanks, piping, valves, and secondary containment devices on a daily basis when these 15 

tank systems are in use.  For more information regarding inspections and monitoring, refer to Section F of 16 

this permit application. 17 

CPP-604 TFT System 18 

Overflow lines are connected from VES-WM-100 to VES-WM-101 and then to VES-WM-102.  19 

Monitoring level instrumentation located in the CPP-604 alerts the operators to prevent overfilling of 20 

VES-WM-102.  In addition to these operating controls, liquid level instrumentation for VES-WM-102 21 

will alarm in the Waste Processing Control Room upon high level.  In the case of a high liquid level 22 

alarm, the condition will be investigated and appropriate action taken. 23 

The PWL Tanks, VES-WL-150, and the Acid Recycle Storage Tank 24 

Overfilling of the collection tanks is prevented by monitoring the level instrumentation in the 25 

waste processing DCS via a combination of tank level instrumentation and monitoring of the secondary 26 

containment system.  Any leaks or spills from the unit would be detected in the sumps and removed upon 27 
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high-level alarm.  In the case of a high liquid level alarm, the condition will be investigated and 1 

appropriate action taken. 2 

CPP-641 3 

Overfilling of the WWH tanks is prevented by monitoring of liquid level instrumentation in 4 

CPP-641, and by operators controlling liquid flow accordingly.  In addition to these operating controls, 5 

liquid level instrumentation for the WWH tanks will alarm in CPP-641 upon high level.  In the case of a 6 

high liquid level alarm, the condition will be investigated and appropriate action taken. 7 

CPP-601 8 

Overfilling of the WG/WH tanks is prevented by monitoring of liquid level instrumentation in 9 

CPP-601, and by operators controlling liquid flow accordingly.  In addition to these operating controls, 10 

liquid level instrumentation for the WG/WH tanks will alarm in CPP-601 upon high level.  In the case of 11 

a high liquid level alarm, the condition will be investigated and appropriate action taken. 12 

CPP-1618 LET&D 13 

Spills and overflows in the LET&D facility are controlled and prevented by administrative and 14 

DCS process control systems.  The Acid Fractionator Waste Feed Head Tank, VES-WLK-197, has a high 15 

level alarm on the DCS to alert the operators of a potential overfill condition and a high-high alarm that 16 

automatically shuts down the feed inlet valve and pump.  The feed tank is equipped with a line that drains 17 

into the Bottoms Tank.  The fractionators and associated separators have high level alarms on the DCS, 18 

which will alert the operators and a high-high level alarm that automatically shuts the system down.  The 19 

Bottoms Tank has a high level alarm on the DCS to alert the operators of a potential overfill condition 20 

and the need to transfer the waste.  Fractionators have low and low-low alarms, which would alert the 21 

operators to a possible leak.  In the case of a high liquid level alarm, the condition will be investigated and 22 

appropriate action taken. 23 

CPP-659 Annex LET&D Nitric Acid Recycle Tank 24 

Spills and overflows in the CPP-659 Annex LET&D Nitric Acid Recycle Tank are controlled and 25 

prevented by administrative and DCS process control systems.  Prior to a transfer to VES-NCR-171, the 26 

level indicator is checked to verify adequate capacity to accept a transfer.  As an added measure of 27 

protection, a high level alarm for VES-NCR-171 notifies facility personnel when a predetermined set 28 
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point is reached.  Upon high alarm, all transfers to VES-NCR-171 are discontinued and no further 1 

transfers to the tank are made.  The condition will be investigated and appropriate action will be taken. 2 

CPP-659 Annex VES-NCR-173, Acid Head Tank 3 

CPP-659 Annex VES-NCR-173, Acid Head Tank, has an overflow line that drains back to VES-4 

NCR-171.  VES-NCR-173 has no instrumentation installed in the vessel. 5 

D-8. MISCELLANEOUS UNITS [IDAPA 58.01.05.012 AND 
16.01.05.008; 40 CFR 270.23 AND 264.601] 

D-8a. Description of Miscellaneous Units [IDAPA 58.01.05.012; 
40 CFR 270.23(a)(1) and (2)] 

The PEWE system and the LET&D facility buildings are described in the Facility Description in 6 

Section B and the processes are described in the Process Information section of Section D of this permit 7 

application. 8 

The miscellaneous units are: 9 

�� PEW evaporator EVAP-WL-129, which includes flash column (VES-WL-129), a mist 10 

eliminator (VES-WL-130), a reboiler (HE-WL-307), and a condenser (HE-WL-308); 11 

�� PEW evaporator EVAP-WL-161, which includes flash column (VES-WL-161), a 12 

separator (VES-WL-162), a reboiler (HE-WL-300), and a condenser (HE-WL-301); 13 

�� FRAC-WLL-170, which includes the fractionator, a condenser (HE-WLL-396), a reboiler 14 

(HE-WLL-398), and a separator (VES-WLL-198); and  15 

�� FRAC-WLK-171, which includes the fractionator, a condenser (HE-WLK-397), a 16 

reboiler (HE-WLK-399), and a separator (VES-WLK-199). 17 

D-8b Environmental Performance Standards for Miscellaneous Units 
[IDAPA 58.01.05.008 and 58.01.05.012; 40 CFR 264.601 and 
270.23(c)] 

No viable pathway exists for migration of hazardous waste or hazardous constituents from the 18 

waste treated in the PEWE and LET&D systems to the soil, ground water, and/or surface water. 19 
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A potential pathway for release of waste constituents is through exhaust air either from the PEWE 1 

system or from the LET&D system.  Any release would be limited to the period during which the PEWE 2 

system or LET&D system was operating.  3 

The potential for a release through the exhaust air system of hazardous constituents that could 4 

potentially have adverse effects on human health or the environment is minimized by the PEWE and 5 

LET&D offgas system. 6 

The PEWE system condenses and collects the process offgas (POG) and transfers it to the 7 

LET&D system for further treatment as discussed previously.  The only releases from the PEWE system 8 

are non-condensables such as instrument air.  The PEWE offgas is routed to the VOG system, the APS, 9 

and then is released to the atmosphere via the Main Stack.  The LET&D POG is HEPA filtered before it 10 

is released to the Main Stack.  Although they are not specifically designed to trap organic constituents, 11 

HEPA filters trap any particulates that may contain hazardous constituents.  The process will contain the 12 

waste constituents in the liquid and, thus, only minute amounts of waste constituents can potentially 13 

escape the process.  The PEWE and LET&D systems exhaust air systems are discussed below. 14 

Vessel Offgas (VOG) System and Process Atmospheric Protection System 15 

The PEWE system tanks vent to the INTEC VOG system.  The system provides vacuum and 16 

HEPA filtration for the offgas from the tanks in the connected facilities.  The VOG system flows to the 17 

process APS, which is located in CPP-649.  The process APS system provides additional HEPA filtration 18 

to the VOG system.  From the APS, the offgas is exhausted to the INTEC Main Stack.  19 

When the LET&D system is operating, the tanks vent to the INTEC Main Stack through the 20 

LET&D process offgas HEPA filters.  When the LET&D is not operating, the tanks vent to the 21 

Ventilation Atmospheric Protection System. 22 

Ventilation Atmospheric Protection System Sources 23 

The ventilation air system is composed of ventilation air from CPP-601, -604, -640, -649, and 24 

-1618.  This air is used to heat, to ventilate, and to provide contamination control for the above facilities.  25 

The ventilation air, which is the bulk of the flow to the Main Stack, flows from the occupied 26 

office/laboratory areas, through the operating corridors, through the cells, and finally, passes through the 27 

Ventilation Atmospheric Protection System. 28 
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The ventilation offgas cleanup system consists of a fiberglass bed prefilter (CPP-756) and HEPA 1 

filters arranged in 26 parallel banks of four parallel filters.  The ventilation air is exhausted to the Main 2 

Stack through blowers. 3 

D-8b(1)  Miscellaneous Unit Wastes [IDAPA 58.01.05.008; 40 CFR 
264.601(a)(1), 264.601(b)(1), and 264.601(c)(1)] 

The chemical characteristics of the wastes are described in Section C of this permit application. 4 

D-8b(2)   Containment System [IDAPA 58.01.05.008 and 58.01.05.012; 
40 CFR 264.601(b)(2) and 270.23(a)(2)] 

The containment systems are described in Section D-2f of this permit application.  The structure 5 

of the building is described in Section B, and run-on or infiltration of precipitation is addressed in Section 6 

F-4b of this permit application.  7 

D-8b(3)  Site Air Conditions [IDAPA 58.01.05.008 and 58.01.05.012; 40 
CFR §§ 264.601(c)(4) and (5), and 270.23(b)] 

The climatology and meteorology at the INEEL are addressed in the DOE Programmatic Spent 8 

Nuclear Fuel Management and INEEL Environmental Restoration and Waste Management Programs 9 

Final Environmental Impact Statement (DOE/EIS –0203F, Volume 1, Appendix B).  A copy of this 10 

document has already been provided to DEQ. 11 

D-8b(4)  Prevention of Air Emissions [IDAPA 58.01.05.008 and 
58.01.05.012; 40 CFR §§ 264.601(c) and 270.23(b)] 

The NWCF Screening Level Risk Assessment (SLRA), which was approved by DEQ and EPA 12 

Region 10 on April 15, 1999, INEEL, 1999c, Screening Level Risk Assessment for the New Waste 13 

Calcining Facility, INEEL/EXT-97-000686, Rev. 5a, May) conservatively assessed potential atmospheric 14 

releases of all known and potentially present compounds of potential concern (COPC) in the INTEC 15 

liquid waste system (including all of the above systems).  The emission rate calculations assumed that 100 16 

percent of the inventory (total mass) of organic COPCs in the total tank farm volume of 1,400,000 gallons 17 

of liquid waste was released out the INTEC main stack over a period of a year (a few compounds were 18 

assumed to have 99% thermal destruction in the calciner).  Conservative modeling results indicated that 19 

human health and ecological impacts from all organic compounds were significantly less than EPA 20 

acceptance criteria for combustion units (1 � 10-5 total risk and 0.25 total hazard index for all COPCs).  21 

The majority of these calculated risks resulted from calculated Products of Incomplete Combustion (PICs) 22 
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emissions formed by combustion of the kerosene fuel and chlorine in the offgas, not from organic 1 

constituents present in the feed.  Since the potential mass of COPCs managed by the PEWE and LET&D 2 

in a year is significantly less than the 1,400,000 gallons of liquid waste assumed to be released in the 3 

SLRA, the potential COPC emission rates and resulting environmental impacts from PEWE and LET&D 4 

operations will be significantly less than the acceptable values calculated in the NWCF SLRA. 5 

D-8b(5)  Operating Standards [IDAPA 58.01.05.008 and 58.01.05.012; 
40 CFR 264.601(c)(3) and 270.23(a)(2)] 

In order to ensure safe and effective operation of the miscellaneous treatment units, the following 6 

physical and chemical operational constraints and tolerance limits have been imposed.  A list of items 7 

prohibited from treatment by these miscellaneous treatment units is provided in Section C-2a(1) of this 8 

permit application. 9 

Process Equipment Waste Evaporators (EVAP-WL-129 and EVAP-WL-161) 10 

Feed Limits 11 

Chloride     < 150 parts per million (ppm), as fed 12 

Fluoride  maintain at least a 1:1 mole ratio of aluminum to 13 

fluoride, as fed 14 

Sulfate      < 500 ppm, as fed 15 

Total organic carbon   < 1,100 ppm 16 

Operational Constraints – shutdown of the process is initiated when: 17 

Evaporator operating temperature exceeds 110° C 18 

Specific gravity in the evaporator exceeds 1.3 19 

Liquid Effluent Treatment and Disposal Facility Fractionators 20 
(FRAC-WLL-170, FRAC-WLK-171) 21 

Feed Limits 22 

Fluoride maintain at least a 1:1 mole ratio of aluminum to 23 

fluoride, as fed 24 
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Total organic carbon   < 1,100 ppm 1 

Operational Constraints – shutdown of the process is initiated when: 2 

Fractionator level drops below 10 in. water column (WC) 3 

Fractionator level rises above 40 in. WC 4 

Differential pressure across the fractionator exceeds 30 in. WC 5 

Temperature on Tray #1 exceeds 265° F 6 

Separator level exceeds 10 in. WC 7 

Differential pressure across each HEPA filter stage exceeds 5 in. WC 8 

D-8b(6)  Site Hydrogeologic Conditions [IDAPA 58.01.05.008 and 
58.01.05.012; 40 CFR 264.601(a)(2), (3), and (4), 264.601(b)(3) 
and (5), and 270.23(b)] 

The hydrology conditions at the INEEL are addressed in the DOE Programmatic Spent Nuclear 9 

Fuel Management and INEEL Environmental Restoration and Waste Management Programs Final 10 

Environmental Impact Statement (DOE/EIS - 0203F, Volume 1, Appendix B).  A copy of this document 11 

has already been provided to DEQ. 12 

D-8b(7)  Site Precipitation [IDAPA 58.01.05.008; 40 CFR 264.601(b)(4)] 

Site precipitation is addressed in DOE Programmatic Spent Nuclear Fuel Management and 13 

INEEL Environmental Restoration and Waste Management Programs Final Environmental Impact 14 

Statement (DOE/EIS - 0203F, Volume 1, Appendix B).  A copy of this document has already been 15 

provided to DEQ. 16 

D-8b(8)  Groundwater Usage [IDAPA 58.01.05.008; 40 CFR 
264.601(a)(5)] 

The ground water usage is addressed in DOE Programmatic Spent Nuclear Fuel Management 17 

and INEEL Environmental Restoration and Waste Management Programs Final Environmental Impact 18 

Statement (DOE/EIS –0203F, Volume 1, Appendix B).  A copy of this document has already been 19 

provided to DEQ. 20 
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D-8b(9)  Surface Waters and Surface Soils [IDAPA 58.01.05.008; 40 
CFR 264.601(b)(6), (7), and (8)] 

The surface waters and surface soils are addressed in DOE Programmatic Spent Nuclear Fuel 1 

Management and INEEL Environmental Restoration and Waste Management Programs Final 2 

Environmental Impact Statement (DOE/EIS –0203F, Volume 1, Appendix B).  A copy of this document 3 

has already been provided to DEQ. 4 

D-8b(10)  Area Land Use [IDAPA 58.01.05.008 and 58.01.05.012; 40 
CFR 264.601(a)(6) and (b)(9), and 270.23(b)] 

The area land uses is addressed in DOE Programmatic Spent Nuclear Fuel Management and 5 

INEEL Environmental Restoration and Waste Management Programs Final Environmental Impact 6 

Statement (DOE/EIS –0203F, Volume 1, Appendix B).  A copy of this document has already been 7 

provided to DEQ. 8 

D-8b(11)  Migration of Waste Constituents [IDAPA 58.01.05.008; 40 
CFR 264.601(a)(7)] 

The PEWE and LET&D are not land treatment facilities and do not involve surface or subsurface 9 

soils; hence, application of this section is not appropriate. 10 

D-8b(12)  Evaluation of Risk to Human Health and the Environment 
[IDAPA 58.01.05.008; 40 CFR 264.601(a)(8) and (9), 
264.601(b)(10) and (11), and 264.601(c)(6) and (7)] 

For information on the risk to human health and the environment, see Section D-8b(4).11 
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These Piping and Instrumentation Diagrams will be included in hard copy only. 
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E-1 

E.  GROUND WATER MONITORING 
[IDAPA 58.01.05.008; 40 CFR §§ 264.90 through 264.101] 

In accordance with 40 CFR 264.90 (a)(2), all solid waste management units must comply with the 1 

requirements in 40 CFR 264.101, corrective action for solid waste management units. 2 

The corrective action requirements for the units covered by this permit application are addressed 3 

in the previously issued INEEL Radioactive Sodium Storage Facility/Radioactive Scrap and Waste 4 

Facility Partial Permit Module V.   5 

The groundwater monitoring requirements of 40 CFR 270.14(c), including IDAPA 58.01.05.008; 6 

40 CFR 264.91 through 264.100, are not applicable to the INTEC Liquid Waste Management System 7 

buildings as these buildings are not landfills, surface impoundments, waste piles, or land treatment 8 

facilities.  9 

Hydrogeologic information required by 40 CFR 270.14 (b)(11) is addressed in Volume 3 of the 10 

INEEL HWMA/RCRA Part B Permit Application. 11 
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