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D. PROCESS INFORMATION

This permit focuses on the CSSF, also known as bin sets, located at the Idaho Nuclear
Technology and Engineering Center (INTEC) on the Idaho National Laboratory (INL). The CSSF
includes Bin Sets 1, 2, 3, 4, 5, 6, and 7 located in the northeast quadrant of the INTEC. CSSF Bin Set 1
contains four stainless-steel composite bins. CSSF Bin Sets 2—7 consist of either three or seven stainless-
steel storage bins. All CSSF bin sets are located in underground or partially underground concrete vaults.
The CSSF bins are permitted for tank storage (S02) under Idaho Administrative Procedures Act (IDAPA)
58.01.05.008 (40 CFR 264, Subpart J) requirements.

Although the Calcined Solids Storage Facility (CSSF) bins are not currently receiving any waste,
the Idaho High-Level Waste and Facilities Disposition Final Environmental Impact Statement Record of
Decision may select a waste treatment option that would require the use of the bin sets. This permit
allows for the continued use of the Bin Sets 1, 2, 3, 4, and 5 for storage and Bin Sets 6 and 7 for storage

and to receive future waste transfers.

From December 1963 to June 2000, the calciners at the INTEC were used to convert
approximately 7,920,000 gal of liquid mixed waste into approximately 155,600 ft® of granular calcine
solids. In the calciner processes liquid wastes were injected into a high-temperature (400 to 600° C) air-
fluidized bed of granular solids. The liquid portion of the waste evaporated and the solids adhered to the
granular material-producing calcine. Exhibit D-1 provides a diagram of the typical calciner process flow.
Calcined solids were pneumatically transferred from the calciner facilities to the CSSF via air transport
lines. In the CSSF, the solids are stored in stainless-steel bins located in underground or partially
underground concrete vaults to isolate them from the environment. Exhibit D-2 provides the calcine
solids flow path from the Waste Calcining Facility (WCF) to the CSSF. Exhibit D-3 provides the calcine
solids flow paths from the New Waste Calcining Facility (NWCF) to the CSSF.

D-2. Tank Systems

The following identifies the CSSF tanks, ancillary equipment, and boundaries of the CSSF. Each
individual bin set and ancillary equipment meets the Hazardous Waste Management Act (HWMA)/RCRA
definition of a tank system, although no free liquids are stored in the CSSF. The bin sets are located
inside underground or partially underground concrete vaults intended to satisfy radiation protection

standards, not RCRA-defined secondary containment.
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CSSF 1 consists of four composite tank groups, VES-WCS-115-1 through VES-WCS-115-4, and
Distributor Pipe VES-WCS-3083, located in Vault CPP-741 (see Drawings 106576 and 106577,
Appendix 1).

CSSF 2 consists of seven tanks, VES-WCS-136-1 through VES-WCS-136-7, and Distributor
Pipe VES-WCS-137, located in Vault CPP-742 (see Drawings 118862 and 118871, Appendix 1).

CSSF 3 consists of seven tanks, VES-WCS-140-1 through VES-WCS-140-7 (VES-WCS-140-7
was originally designated as VES-WCS-139 and later changed), and Distributor Pipe
VES-WCS-141, located in Vault CPP-746 (see Drawings 153510 and 154129, Appendix 1).

CSSF 4 consists of three tanks, VES-WS4-142 through VES-WS4-144, and Distributor Pipe
VES-WS4-145, located in Vault CPP-760 (see Drawings 155750 and 157798, Appendix 1).

CSSF 5 consists of seven tanks, VES-WS5-146 through VES-WS5-152, and Distributor Pipe
VES-WS5-153, located in Vault CPP-765 (see Drawings 158491 and 158510, Appendix 1).

CSSF 6 consists of seven tanks, VES-WS6-154 through VES-WS6-160, and Distributor Pipe
VES-WS6-161, located in Vault CPP-791 (see Drawings 160283 and 161425, Appendix 1).

CSSF 7 consists of seven tanks, VES-WS7-162 through VES-WS7-168, and Distributor Pipe
VES-WS7-169, located in Vault CPP-795 (see Drawing 099162 and 165772, Appendix 1).
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° Waste piping systems and ancillary equipment associated with Bin Sets 1, 2, and 3 to the point
where the transport lines were cut and capped during closure of the WCF. The boundaries for
CSSF 1 begin after the cut and cap on Lines 3-TAA-3001 and 3-TAA-3009. The boundaries for
CSSFs 2 and 3 begin after the cut and cap on Lines 3-TAA-3032 and 3-TAA-3034 (see Drawings
106576, 118862, and 154129 in Appendix 1).

. Waste piping systems and ancillary equipment associated with Bin Sets 4, 5, 6, and 7. The
boundaries for CSSFs 4, 5, 6, and 7 begin with CSSF Valves TAV-WS4-1 and TAV-WS4-2;
TAV-WS5-5 and TAV-WS5-4; TAV-WS6-2 and TAV-WS6-5; and TAV-WS7-5 and
TAV-WS7-4 shown in Drawings 157798, 158491, 161425 and 009162, respectively, in
Appendix 1. Beyond these valves, the “RCRA-Controlled” piping systems and ancillary
equipment (including cyclones) are shown in these same drawings, respectively. The bin sets are
isolated from the NWCF calciner system by physical devices securing the valves in the closed

position on the lines.

D-2a. Existing Tank Systems

The design concept is similar for all the bin sets: vertical, stainless steel bins inside a concrete
vault. The vault for CSSF 1 is rectangular and wholly underground. The vaults for CSSFs 2 and 3 are
cylindrical, located partially underground and have had gravel berms placed around them. The vaults of
CSSFs 4, 5, 6, and 7 are cylindrical, and located partially underground. In addition to housing the bin sets
and ancillary equipment, each vault also contains a cyclone cell (for calcine distribution) and instrument

room with CSSF monitoring equipment. Exhibit D-4 provides a cutaway view of a typical CSSF vault.

Heat was generated in the CSSF by fission-product decay and was transferred from the bins to the
surrounding air. Heat was then conducted from the vault air through the concrete walls surrounding the
bins and dissipated to the surrounding soil and air. The temperature within the bins is monitored via
thermocouples in various locations and has stabilized to show only ambient temperature fluctuations.

Therefore, the ventilation system for cooling was not necessary and was secured closed.

The CSSF is equipped with continuous air monitors (CAMS) to detect loss of bin containment.
Any loss of containment would result in radioactive materials being suspended in the vault air that would
be detected by the CAMs. The pump within the CAM unit allows monitoring of the vault through

recirculation of vault air.
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If a CAM alarms a radiological control technician and an operator will have the CAM filter
analyzed to determine whether or not a release has occurred. All vaults have been isolated from the
atmosphere by mechanically securing the cooling air inlets and outlets closed. As a result there is no

motive force to spread contamination outside the vault.

D-2a(1) Assessment of Existing Tank System’s Integrity
[IDAPA 58.01.05.008 and 58.01.05.012; 40 CFR 264.191 and
270.16(a)]

An assessment prepared by Jason Associates Corporation, Tank System Integrity Assessment for
the Calcined Solids Storage Facility Bin Sets at the Idaho Nuclear Technology and Engineering Center
(see Appendix 2 of the permit application), has determined and provides an independent Professional
Engineer certification that the calcine storage bins are adequately designed and have sufficient structural
strength and compatibility with the wastes being stored to protect human health and the environment.
The facility assessment subsequently determined that the bins in CSSF 1-7 can be permitted for tank
storage (7 units) under IDAPA 58.01.05.008, and 40 CFR Part 264, Subpart J requirements.

D-2a(2) Existing Corrosion Protection [IDAPA 58.01.05.008; 40 CFR
264.191(b)(3)]

The tanks and ancillary equipment are contained within concrete vaults. The tank systems do not
have RCRA compliant secondary containment, however, a variance from secondary containment is being
requested (see Section D-2f). Since the tank systems are located in vaults and the permitted piping is not

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

The assessment prepared by Jason Associates Corporation, Tank System Integrity Assessment for
the Calcined Solids Storage Facility Bin Sets at the Idaho Nuclear Technology and Engineering Center
(see Appendix 2 of the permit application), provides an independent Professional Engineer certification
that the CSSF by design, construction, and the nature of the wastes stored are adequate to protect human

health and the environment.

D-2b. New Tank Systems [IDAPA 58.01.05.008 and 58.01.05.012,
40 CFR 264.192 and 270.16(f)]

There are no new tank systems associated with the CSSF.



INL CSSF HWMA/RCRA Permit

Attachment 1 - Section D, Process Description

Volume

22

Jib crane
andtrolley

Vault stack

Revision Date: August 18, 2008

Metal building

Vault
roof Handrail
Dan ) ElF) nag ) E Dad N e Dan o an I dan = LT a
ST Ted ol L AT eed o T e e T el e T e, e i TR T e T e et Access
pe® o%erofn aig svedy’ s arcda oeg or wOp° ®a fode aagev ® v 0 Tendor geq vr oa® ® e %eredo mag ow door
2 = G T
:.,:" PR PR ru Ao
Fo o
o % A Cyclone
a M 2
% e
“o ceall
= o, ° B
PP . Fan raom K, ™ Ingtrurnant room
leval an e, T 2nd floor
o d o f . .
- o b oo " ¥ Castin place L1
:] 3
lo @ of = A i L]
v o 0 oo 5°3° beam i
-] e a | = of
¥ av o 2 FEF . o oF g e oo . © Fal woan . T, s a® 1, %o °[F o o . Taa s 58 .
e S LR I I o Paa et e P D S M L
o nap apo FE agra 42 - o e % B a o, Ca fr’a o L E
wnowﬂso s I foo "%an o ko 4 o 5 _n“%g O B e ‘giﬂokﬂ 13 q,:;,; a nohguq‘ooé@ E,"‘n“%”“n‘%é’ °o”o‘§pﬂl°e5f gﬁn‘:v
S L at, a T tae T i a4, w %o P v e a @8 @ <
" oo kodn aapg ¢r %" oo redo oho or(wm®® o femade aus o8 4 @ o[ oroic oap 8r o%TFT o "o rede oun o o
a
ors o oo il o ta b
o 'on
et ga”
ﬂbn‘ *
la o2 &
=
so B8 %o Precast bearm
AR
o o (2 places)
| o
e
1”@ qqurn
RS Precast pre-gressec
s
5 5
s doubletes
Boas Vault access
0t h ) concrete panel
Lowwer Fo 0" construction ladder I
a .
2% . E
Wop N S
ret d IR
lewvdl e Era
un“g Gpa l—
R
B = —
- o o O
S8 e
S B— c e
FERY i
[ S Existing grade
ap e =" et
* v oo o o
R P s
= a5 o 4 = a0
z " ; oy o
o W;“ E" curb for bin Slopead Lon W
e a T, e m
BN (7 places) concrete e o
e i Peo e Top of basesld
PR ©ppt op of basesdl
0% et topping KA P
ao s 7 o gu;w
<o 502 el
. «° 7
iy -} =l
4 0 oa a U807 g4 @ aa o * o a “ LI o, bao T ogoa® P P - a Fa o o o A oA
Cea® me T e T Petase ws gp? T Palade e ot 8 e g PP ote ewa® m B LT T, " ke s o P89 oTofoso oa
Jo vap ogpde” " Tafadg . T .78 wa 9% g fo os, aggdr® Tu Cacgedg o o %4 Bia_ v la
o SR o @ T T8 0, ey e Bac, 9, pe g o0 S 7 SISI o @ W7 TR0 v ey e v B T s e
LA e e Ty oo Tl 3 Base slab O am, e Pret 7T Taag @ AL o
e o feredn eupoe 870 o fonode o0 s a® T 0ueue s N _ ao®® gfogata augnr ool L Cezado e or 8Tl apoda o
et & yhac, L oae ce [ N v 4 BT afyEan 4 el man e od @ an) o T atfed e s a
gt e P o, 9 IR ) © e o N Y L L arado ad, a £ L% rode
j S oy o °F srode s " T Toredo o I U :n cu‘:w‘f"’ ] . D"u,,:;q N
P Do I e S tos o - = 5 —— —otes <
B S . o ove o oa . e o I
EET a @ x g " © e & L] @ LR Y - o oo LI o * @ o % oo
S - . M P T L - P Leveling slab 29" T Totade sagmr %" Yool ssn 0% W2 plerata o
Bedrock ICPRA-16084

Exhibit D-4. Cutaway view of a typical CSSF vault.

a-04)



A W0 N

10

11
12
13
14

15

16
17
18
19

INL CSSF HWMA/RCRA Permit Attachment 1 - Section D, Process Description
Volume 22 Revision Date: August 18, 2008

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

Under appropriate circumstances, Idaho law allows a permittee to maintain confidentiality of
information in the Resource Conservation and Recovery Act (RCRA) permitting process. Pursuant to this
law, Section D-2c¢ has been removed from this permit to protect Official Use Only information and was

submitted to the Idaho Department of Environmental Quality under a separate certified package.

Exhibit D-5 and D-6 provide cutaway views of the CSSF 1 - 7.

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

The calcine stored in the CSSF is a solid granular waste form that does not contain free liquids.
The bins temperatures are monitored during filling to determine the approximate level of the calcine in

each bin.
Safety Cutoffs. There are no safety cutoffs associated with the CSSF.
Bypass Systems. There are no bypass systems associated with the CSSF.

Pressure Controls. Bin vent lines are provided with three pressure relief valves used during bin
filling; a high-pressure relief valve, a low-pressure relief valve, and a vacuum relief valve. The high and
low pressure relief valves discharge into the vent system exhaust duct, while the vacuum valves allow air

to be drawn into the bins.

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

A list of drawing numbers and the drawings are located in Appendix 1 of the permit application.

D-2f. Containment and Detection of Releases [IDAPA 58.01.05.012 and
58.01.05.008; 40 CFR 270.16(h) and 264.193(g)]

Regulations allow application for a variance from the secondary containment requirements
provided the containment is designed and operated to be at least as effective at protecting human health
and the environment as secondary containment. Other considerations include the nature and quantity of

the waste and the hydro-geologic setting of the unit.
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Exhibit D-5. CSSFs 1, 2, and 3 cutaway view.
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Bin Set #4
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Exhibit D-6. CSSFs 4, 5, 6, and 7 cutaway view.
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DOE-ID applied for a variance from secondary containment requirements of
IDAPA 58.01.05.012 (40 CFR 264.193).

D-2f(3) Variance from Secondary Containment Requirements [IDAPA
58.01.05.012 and 58.01.05.008; 40 CFR 270.16(h) and
264.193(g)(1)]

D-2f(3)(a) Variance Based on a Demonstration of Equivalent
Protection of Groundwater and Surface Water [IDAPA
58.01.05.012 and 58.01.05.008; 40 CFR 270.16(h) and
264.193(9)(1)()]

D-2f(3)(a)(i) Nature and Quantity of the Waste [IDAPA 58.01.05.012
and 58.01.05.008; 40 CFR 270.16(h) and 264.193(g)(1)(i)]

The waste stored in the CSSF is a dry, rounded, granular solid. The bin sets containing the
calcine are mechanically isolated to prevent addition of materials to the tanks. The chemical nature of the
calcine is described in detail in Section C of this permit. The quantity of wastes stored in the CSSF is

listed in Table 2 of the Section D Supplemental Information.

D-2f(3)(a)(ii) Proposed Alternate Design and Operation of the
Containment System [IDAPA 58.01.05.012 and
58.01.05.008; 40 CFR 270.16(h) and 264.193(g)(1)(ii)]

In accordance with 40 CFR 264.193(g), a variance may be obtained from the secondary
containment requirements if it can be demonstrated that the alternative design and operating practices,
together with location characteristics, will prevent the migration of any hazardous waste or hazardous
constituents into the ground water or surface water at least as effectively as secondary containment during
the active life of the tank system. An assessment was prepared in accordance with 40 CFR 264.191 by
Jason Associates Corporation, Tank System Integrity Assessment for the Calcined Solids Storage Facility
Bin Sets at the Idaho Nuclear Technology and Engineering Center, (see Appendix 2 of the permit
application), that demonstrates the calcine storage bins and vaults are adequately designed and have
sufficient structural strength and compatibility with the wastes being stored to protect human health and

the environment at least as effectively as secondary containment.

12
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D-2f(3)(a)(iii) Hydrogeologic Setting of the Facility [IDAPA
58.01.05.012 and 58.01.05.008; 40 CFR 270.16(h) and
264.193(g)(1)(iii)]

The hydrology conditions at the INL are addressed in the DOE Programmatic Spent Nuclear Fuel
Management and INEEL Environmental Restoration and Waste Management Programs Final
Environmental Impact Statement (DOE/EIS - 0203F, Volume 1, Appendix B). A copy of this document
has already been provided to DEQ.

D-2f(3)(a)(iv) Other Factors Influencing Quantity and Mobility of the
Waste [IDAPA 58.01.05.012 and 58.01.05.008;
40 CFR 270.16(h) and 264.193(g)(1)(iv)]

The following is a list of factors that would influence the quality and mobility of the hazardous

constituents and the potential for them to migrate to ground water or surface water.

e Inthe calciner processes liquid wastes were injected into a high-temperature (400 to 600° C) air-
fluidized bed of granular solids. The liquid portion of the waste evaporated and the solids
adhered to the granular material-producing calcine. This calcine is dry stable rounded waste

form.

o No free liquids are introduced into the bins. The calcine contains no free liquids as a result of the
calcining process. Therefore, an external mechanism would be necessary for transport of the

calcine outside of the vaults.

e The vaults are monitored for leaks from the bins using CAMs and for liquid infiltration using
sumps that are equipped with level indicators and jets for liquid removal. The engineered barrier
is the INTEC boundary. In order for calcine to migrate outside of this boundary a bin would have
to leak into the vault. A liquid (which would collect in the vault sump, be detected, and removed)
capable of dissolving the calcine would have to be introduced, dissolve the calcine, and then find

a path out of the vault to the environment.
e The vaults cooling air inlets and outlets are mechanically isolated from the environment.

e The INTEC is located in the south-central portion of the INL in Butte County. The physical
conditions around these buildings are typical for the INL Site, approximately 5,000 ft above mean
sea level. The area is relatively flat and receives little rainfall. The mean annual precipitation at

the INL is approximately 8.5 in./yr.

13
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o There s little or no potential for damage to wildlife, crops, vegetation, and physical structures

caused by a leak from the CSSF due to the robust construction of the bins and vaults.

D-2g. Controls and Practices to Prevent Spills and Overflows
[IDAPA 58.01.05.012 and 58.01.05.008; 40 CFR 270.16(i) and
264.194(b)]

The level of calcine in the bins is monitored through temperature variances using thermocouples
on the bins. Drawings 106574, 118888, 154127, 157814, 158523, 161448, and 168211 in Appendix 1 of
the permit application show the location of the thermocouples in CSSFs 1 through 7, respectively. As
calcine is transported to the CSSF, the temperature increases in the bins to correlate with the level of
calcine being added. CSSFs 1, 2, 3, 4, 5, and 6 have reached equilibrium temperatures. Thermocouples

for these bins are monitored on an annual basis. CSSF 7 is not storing calcine and is not being monitored.
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