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1 LIST OF TERKS
2

3

4 ASIL acceptable source impact level

5 HEPA high-efficiency particulate air

6 MBK 2-Hexanone

7 MITEK 4-Methyl-2-Pentanone

8 Mn.t Multi-Function Waste Tank Facility
9 SQE small quantity emission

10 TAP toxic air pollutant

11 TBP tributyl phosphate

12 T-BACT best available control technology for toxics
13
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TOXIC AIR POLLUTANTS NOTICE GF CONSTRUCTIOR
MULTI-FUNCTION WASTE TARK FACILITY

1.0 INTRODUCTIOR

WO NOU W

The Multi-Function Waste Tank Facility (MWTF) mission is to (1) provide
10 storage capacity to support retrieval operations from those tanks with safety
11 iss s, (2) provide space for related retrieval demonstrations, and (3)

12 support the long-term cleanup mission at the Hanford Site. To accomplish

‘13 this, up to six 1,000,000-gallon (gal) [3,800,000-1iter (L)] double-shell

14 high-level waste underground storage tanks and associated facilities are

15 oproposed to t constructed. As many as four tanks may be constructed in the
16 Hanford Site 200 East Arza and up to two tanks may be constructed in the

17 200 West Area, along with their respective associated facilities. The tank
18 irm located in the 200 East Area will be identified as the 241-HN Tank Farm
19 and the 200 West Area tank farm will be identified as the 241-SN Tank Farm.
20 Figw 1 shows the typical MWTF tank. Weather enclosures will cover each tank
21 farm and each farm will have its own support facility that will house the

22 ventilation systems, tank sampling systems, and a control room. A diesel

23 generator will supply emergency backup power to each tank farm and the 241-EN
24 Tank Farm will include an administrative building. This document serves as a
25 Notice of Construction pursuant to the requirements of Washington

26 Administrative Codes 173-400 and 173-460. This application addresses the

27 maximum number of tanks proposed to be constructed.

$41025.1123 1
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Repair - In this mode, waste will be stored while maintenance or repairs
are done. Opening the confinement barriers to tn virenment will be
authorized in the repair mode, but trensfers to or om the tenk will not
be possible and will not be authorized.

Empty - In this mode, the tank may be completely empty, if it has never
been used, or may contain a minimum heel of liquid (either water or
waste) below the retrieval czpability of the transfer pumps (less

than 2%).

Restricted - This mode is considered an abnormal condition where only
certain restricted activities may be performed. Transfers to or from the
tank will not be authorized in the restricted mcde, except as allowed by
an approved recovery plan or as necessary to maintain the MWTF in a
stable and safe condition.
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3.0 CONTROL EQUIPMENT IKFORKATIOR

3.1 PARTICULATE EMISSION CONTROL

Particulate emissicns will be controlled with high-efficiency metal
filters and high-efficiency particulate air (HEPA) filters, which are being
installed primarily to control radioactive particulates. Each of the
high-efficiency filters are rated to remove at least 99.97% of the particles
10 that are 0.3 zm and larger. Therefore, particulate emissions from this
11 activity will not be a concern.

W00~ U P W)~

12

13

14 3.2 NONPARTICULATE EMISSIOCN CONTROL

15

16 Appendix A contains a discussicn of t! b¢ @ available cont' 1 technology

17 for toxics (T-BACT). The recommendation ot the [-BACT assessment is to use
18 carbon adsorption to control volatile organic compounds with vapor
19 condensation/condensate removal to improve the overall efficiency of the

20 system.

21

22

23 3.3 VENTILATION SYSTEH

24

25 The ventilation system consists of two portions. The cell treatment

26 system consists of a chilled water condenser (to reduce the temperature of the
27 stream to 40 °F), high-efficiency mist eliminator filter, an electric heater
28 (to raise the temperature of the stream to 52 °F, thereby reducing the

29 relative humidity), and a high-efficiency metal filter. To provide standby

30 capacity, three cell treatment systems will be built for every two tanks.

31 Consequently, there will be six cell treatment systems in the 241-HN Tank

32 Farm and three cell treatment systems in the 241-SN Tank Farm. However, only
33 one cell treatment system will be in operation at a time for each tank. The
34 second portion of tha ventilaticn system follows the cell treatment system and
35 will combine the exhaust for all cf the tanks in each tank farm. The combined
36 exhaust will flow througch a filtar bank ccnsisting of two stages of HEPA

37 filters with a high-efficiency gas adsorption filter between each stage. The
38 final filtration stage will also have a redundznt system for backup.

39 Monitoring for TAPs will occur following the final filtration stage, before

40 combining the tank exhaust with the support facility exhaust and discharging
41 to the stack.

45 4.0 PHYSICAL INFORMATION

48 The stack will be approximately 150 feet (ft) [46 meters (m)] high, 6 ft
49 (2 m) in diameter. The average stack temperatures will be approximately 80 °F
50 (27 °C). The 241-EN and the 241-SN Tank Farms will have separate stacks.

51 Chapter 6.0 contains vapor composition information.

941025.1123 7






1 5.0 PROCESS FLOW INFORMATICN

2

3

4 5.1 EXHAUSTER DESIGN

5

6 The conceptual design of the ventilation system (i.e., control equipment,
7 fan, and stack) is shown in Figure 4. Chapter 3.0 discusses the system in
8 greater detail.

9

10

11 5.2 METHOD OF OPERATION

12 :
13 The ventilation systems will operate 24 hours a day, 365 days a year.

14 Both nominal and extreme operating scenarios were developed for the MWTF. For
15 the nominal case, a heat load of approximately 32 kilowatts (kW)

16 [1. 000 British thermal units per hour (BTU/h)] per tank is assumed. For the
17 extreme case, one tank is assumed to have a heat load of approximately 200 kW
18 (700,000 BTU/h), while the other tanks are operating as in the nominal case.

20 Additionally, a 508-kilovolt ampere (kVa) stand-by power supply will be
21 associated with each tank farm. These power supplies will be tested for _
22 approximately 30 minutes each month and will be fueled by No. 2 fuel oil. All
23 other operation of the power supplies will occur only if there is loss of

24 normal power to the tank farms. Approximate emissions from the power supplies
25 are provided in Chapter 6.0.

941025.1123 9
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6.0 EMISSIONS ESTIMATION

6.1 PRIMARY VENTILATION SYSTEM EMISSIONS ESTIKATION

DCE/RL-%4-S1, Rev.

0

A number of TAPs are expected to be emitted from the proposed tank farms.

Tables 1 and 2 list those TAPs, as well as the corresponding zcceptable source

impact level (ASIL) and small quantity emission (SQE) rate.
listed in English units in the regulations (WAC 173-460) and are not converted

) metric units in this document in order to more easily demonstrate

compliance.

Table 1. Class A Toxic Air Pollutants.

C ) —ZEIL Averaging -EEE
Toxic air pollutant (ua/m) time (1b/yr)
Benzene | 1.20E-U1 Annuai £.UUE+FUL
Carbon tetrachloride 6.70E-02 Annual 2.00E+01
| . . .
Arsenic and inorganic
| arsenic compounds 2.30E-04 Annual Too small
' Lead compounds 5.00E-01 24 hour Wrong type

ASIL
SQE

941025.1123
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acceptable source impact level.
small quantity emission.

The SQE rates are
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7.0 COMPLIANCE WITH REQUIREKENTS

Appendix A includes a T-BACT Assessment, which recommends the use of
carbon adsorption to control volatile organic compounds with vapaor
condensation/condensate removal to improve the overall efficiency of the
system.

A1l emissions resulting from the MWTF are-in compliance with the ASILs.
For the Class B TAPs as well as benzene and carbon tetrachloride, this has
been demonstrated by meeting the SQE rates. For arsenic.and lead compounds,
the concentration in the ventilation system prior to the addition of the
emissions from the support facility are in compliance with the ASIL. It
should be noted that the ASIL is an offsite concentration standard and it is
not a requirement that the concentration in the ventilation system meet this
star .rd.

941025.1123 23
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APPENDIX A
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BEST AVAILABLE CONTROL TECHNOLOGY FOR TOXICS
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1.0 Executive Summary

This document has been prepered 10 reper the Ceterminations of best available control

technology ior toxics (T-BACT), as defined by Chepter 173-260 of the Washington

Administrative Code, for Project W-236A, Multi-Function Waste Tank Facility MWTF) at the

U.S. —cpartment of Energy’s (DOE) Hanford Site. The conclusions in this report are based on
"top-down" ey " 1ation of control technologies.

DOE's Hanford Site is located approximately 20 miles (32 kilometers) northwest of Richland,
Washington. The MWTF will be located near the center of the Hanford Site and comprises <
1-million gallon (nominal) uncerground waste storage tanks and two separate support systems
in the 7 7 ) East and 200 West Areas. Two of the tanks will be installed in the 200 West Ar

i 1 four in the 200 East Area. The tanks will be designed to contain radioactive mix« = wastes

which have been generated by various production processes at the Site.

The Hanford Site is currently working to resoive major tank waste safety and environmental
issues. A yjorg y of the MWTF is to allow environmentally safe transfer and storage of
waste from specific double shell tanks (DST) designated as "watchlist" tanks. The MWTF will
be utilized in conjunction with other planned waste handling activities by the Tank Waste Re-
trieval System (TWRS) organization,

The nature of the waste 10 be siored in the MWTF is such that air pollutant emissions are
expected, including various racicnuciice. organic, and inorganic compounds. The exhaust
stream from the tank is aniicipaiad 10 be a mixiure of solid and liquid particulate matter
(serosol) and vapors. Emission estimares have been developed for the MWTF based upon
¢t icterizations of waste which couid potentially be stored in the MWTF

Toxic air pollutants assumed :0 be generated during MWTF operations include ammonia, volatile
organic compounds (VOC), and iodine. VOCs emitted from the MWTF will potentially incli
acetone, benzene, 1-butancl, carbon tetrachloride, 2-hexanone (methyl butyl ketone), 4-methyl-2-
pentanone (methyl isobutyl ketore), and normal pararfin hydrocarbons (NPH). The estimated
uncontrolled emissions of ammonia ar 3.300 pounds per year (Ib/yr) for the 200 East MWTF
and 2080 Ib/yr for the 200 West MWTF. Uncontrolled VOC emissions from the 200 East
MV, L7 will be approximately 29.000 5 vr. while for the 200 West MWTF, uncontrolled

KN 'wai1000'236ABACT DA 0728w 1-1



VOC emission levels are exsecied 10 be 16.000 :5vr. Uncongelled iodine levels are expected
to be less than 0.15 IbAT for both the 2C0 East and 200 West MWTFs.

Particulate toxic air pollutents & not anticipeted to be substent’ "y different from radionuclide
partculates emitted frem the MW .7 .ue complete analysis for radicactve consttuents, in-
¢ ling partdculates, is contained in a separate document, Project W-236A, MWTF . n-
Functional Waste Tank Faciliry, Best Available Radionuclide Control Technology  isessment
(WHC, 1994). That analysis concluded that a complex emissions control system 1 "lzing vari-
ous levels of particulate mater control was required to meet Hanford Site derived concentration
guidelines (DCG) for radionuclide emissions. The particulate matter emissions conwmol system

is considered to satisfy the T-BACT requirement for any toxic paruculate matter.

Two technically feasible conmol 'systems were identfied for ammonia: a  cke bed acid
scrubber and impregnated carbon adsorption. The T-BACT analysis for ammonia indicates that
neither of these control devices are cost-effective and cannot be justified for control of

ammonia in the MWTF exhaust; therefore, T-BACT for ammonia is no control.

VOCs are emitted at reasonably high levels from the MWTF. The T-BACT analysis revealed
a cost effectiveness of $3,271 per ton of VOC removed for the 200 East MWTF and 33,855 per
ton of VOC rem¢ :d for the 200 West MWTF for carbon adsorption. The costs do not
represent an adverse econc ¢ act for toxics and, thus carbon adsorpton is selected as T-
BACT for VOC contol.

As a result of carbon adsorption technclogy being selected as T-BACT for YOCs, no addidonal
energy, environmental, or economic impacts would be incurred for contol of iodine. Carbon
adsorption will be T-BACT fer iodine.

v
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Rank Remaining Contrcl Tschnclogies: Rank each of the techni~™"7
feasible technclogies in decreasing crder of the expected percentage of pol'tant

Wl eic

N~ 7

removead.

(4) Evaluate Environmentzl; Economic, and Energy Imp =ts: Lore: 1
the control opdons, provide a more demiled analysis of the environmental,
economic, and energy impacts, as well as other impacts which are specific  the
emissions source.

(5) Select T-BACT: T-BACT is determined to be the conmol opton which

achieves the highest degree of removal for the TAP considered, and which ex-
hibits no significant adverse impacts on the areas considered in Step 4.

Using this approach, T-BACT was determined for the TAPs that  : likely  be ™™ in
sions from the MWTE,

KN\aa\l 0QA36CTOX RPN - 27-534 :" 2






3.1.2 Secondary ~nfinement

Reir.._rced concrete will be used 0 suppert the bottom and walls of the second | and
support the primary siworags wnk and its contents. During design, the effect of thermal
ransients on the reinforced concrete induced by the primary storage tank liquids level cycling
will be evaluated. The ventilation systems are designed to limit the temperature of the

secondary confinement smucture to the design temperatures.

e annular space between the primary storage tank and secondary confinement structure will
be of sufficient width to allow penetations from the top for insertng liquid level and leak
dett ion devices; equipment for 100 percent visual inspection of the primary stc ze tank
ex ior cylindrical wall and the inner wall st ice of the secondary liner; equipment for

inic inspection of selected areas of the primary  k ex ior wall and secondary liner
ner wall; tank ventilation air supply; and pumping equipment to remove leaked materi =~ om

s annular space. The secondary liner shall be designed to confine the radioacdve liquids in
the event of a leak or failure of the primary storage tank until the liquids are removed to
another tank.

3.1.3 Instrumentation and Control

tegral wall, dome, haunch, and base temperature sensing devices (redundant or replaceable)
will be installed in the concrete to aid administrative contol of thermal gradients in the sec-
ondary confinement structure resulting from processing and storage operations. Temperature
sensing devices will be located in the supporting pad will provide similar control. '

Temperature sensing devices. redundant liquid level measuring devices, sampling devices,
sludge level measuring devices, and high liquid level alarm devices will be installed to monitor

the contents of the primary storage tanks.

Liquid detectors in the annulus space  d radiation air monitors in the annulus will detect leaks
from the primary storage tank. Leak detectors and/or radiation monitors shall be installed in
_ > MWTF cells, pits, and rooms subject to leakage of radioactive and/or hazardous materials.

Effluent air monitors and air samplers will be installed on the ventilation systems to detect and
measure radioactdve and toxic material releases to the atmosphere. Alarms will be provided for
low flow and loss of sample airflow to the monitors. This alarm is to be separate and distinct
from that fer high radiation. Cortinuous pardculate martter sampling will be provided by\a

near-isckinetic air sampling svsiam.
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.0 Air Quality Analysis

Chapter 173-460 of the WAC establishes SQER 2nd zecepiabie scurce impeact levels (ASIL) for
toxic air pollutants. .o determine the impact cf the conTolled toxic air pollutant emissions,
specifically VOCs from Project W-236A, comparison of the contrelled emission rates to SQERS
is given in Tables 7-1 and 7-2 for 200 East and 200 West MWTFs. Contolled emissions for
VOCs are based on the T-BACT recommendzation. As shown in the tables, the controlled

emissions are below the respecdve SQERs. Appendix C cor ins the WAC tables of SQERs
and ASILs.
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<. 12M HILL Telephone Conversaticn Recerd

CALL TO Dale McQueen, NuTech Northwest
bATE 12/3/53

PHOl.o NUMBER 708-564-5070

SUBJECT Ammonia vapor n aval

DeAmine * jecton in QCID - quick contact chamber - suitable for removal of up
- to about 30 ppm. Have not done for ammonia removal ¢+ 1t chwp. Don't
yw the r___val effici | non -

















































APPENDIX C

TABL™S "F ATCEPTABL= "™MPA™T ' TVELT “ASIL) AND
SMALL QUAN:/" = :IMISSION - F.AU' :S
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