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1 TOXIC AIR POLLUTANTS NOTICE OF CONSTRUCTIOH 
2 MULTI-FUNCTION ~ASTE TA~K FACILITY 
3 
4 
5 
6 1.0 INTRODUCTION 
7 
8 
9 The Multi-Function Waste Tank Facility (MWTF) mission is to (1) pro~ide 

10 storage capacity to support retrieval operations from those tanks with safety 
11 issues, (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-liter (L)] double-shell 
14 high-level waste underground storage tanks and associated facilities are 
15 proposed to be constructed. As many as four tanks may be constructed in the 
16 Hanford Site 200 East Ar~a and up to two tanks may be constructed in the 
17 200 West Area, along with their respective associated facilities. The tank 
18 farm 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 ideniiiied as the 241-SN Tank Farm. 
20 Figure 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-HN 
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. 

941025.1123 1 



Figure 1. Typical ~~lti -F unction Waste Tank Facility Double-She1l Tank 
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2.0 PROCESS INFORMATION 

2.1 OVERVIEW 

The MWTF will provide safe, environmentally acceptable storage capacity 
to receive and store waste from single-shell tanks (SST) and double-shell 
tanks (DST) in support of Tank Waste Remediation System activities. The MWTF 
will consist of two separate sites with similar design. The 241-HN Tank Farm 
will contain four 1,000,000-gal (3,800,000-L) (nominal) tanks and the 
241-SN Tank Farm will contain two 1,000,000-gal (3,800,000-L) tanks. 
Figures 2 and 3 show the approximate location of each tank farm. Each tank 
farm will contain underground carbon steel tanks and associated equipment 
housed in two main buildings. One building is a support facility that houses 
the ventilation systems, liquid sampling systems, and control room. The 
second is a weather enclosure that covers the waste tanks and associated 
equipment. There will be an administration building for offices, locker 
rooms, and a lunchroom at the 241-HN Tank Farm only. 

Each waste storage tank system will have a ventilation system. The 
ventilation system for each tank system will be divided into two subsystems: 
(1) the primary tank ventilation system and (2) the annulus ventilation 
system. The primary tank ventilation system will maintain the primary tank at 
a negative pressure to control contamination, remove a portion of the heat, 
and sweep potentially combustible gases out of the ·tank. The annulus 
ventilation system will circulate air around the annular space between the 
primary and secondary tanks to remove a portion of the mechanically induced 
heat(i.e., mixing pump operation) and radioactive decay heat. The ventilation 
air will . be treated before release (see Section 3.0). The support facilities 
will also be ventilated and all ventilation systems will be combined for 
release at the each facility's stack. The primary ventilation sjstem is the 
only system that will normally discharge toxic air pollutants (TAP) to the 
environment. 

The tanks are primarily a storage system, and only minor in-tank 
processing activities to support pretreatment facilities have been proposed at 
this time. Section 2.2 describes the process operations of the MWTF. 

2.2 OPERATIONAL MODES 

The MWTF will have five operational modes: 

• Operation - In this mode, the waste will be stored and transfers to or 
from the tank will be authorized and may occur. 

• Warm standby - In this mode, waste .. will be stored, but transfers to or 
from the tank will not be authorized. 

941025.1123 3 
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Figure 2. Location, 241-HN Tank Farm . 200 East Area. 
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Repair - In this mode, waste will be stored wh i l e maintenance or repairs 
are done. Opening the confine~~nt barriers to the envi r onment will be 
authorized in the repair mode, but transfers to or fro~ the tank will not 
be possible and will not be aut horized. 

Empty - In this mode, the tank may be comp letely empty, if it has never 
been used, or may contain a mi nimum heel of liqu id (either water or 
waste) below the retrieval ca pab il ity of the transfer pumps (less 
than 2%). 

Restricted - This mode is co nsidered an abnormal condition where only 
certain restricted activities may be performed . Transfers to or from the 
tank will not be authorized in the restricted ~ode, except as allowed by 
an approved recovery plan or as necessary to main tain the MWTF in a 
stable and safe condition. 

6 
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1 3.0 CONTROL EQUIPMENT INFORMATION 
2 
3 
4 3.1 PARTICULATE EMISS!ON CONTROL 
5 
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6 Particulate emissions will be controlled with high-efficiency metal 
7 filters and high-efficiency particulate air (HEPA) filters, which are being 
8 installed primarily to control radioactive particulates . E2ch of the 
9 high-efficiency filters are rated to remove at least 99.97% of the particles 

10 that are 0.3 µm and larger. Therefore, particulate emissions from this 
11 activity wi 11 not be a concern. 
12 
13 
14 3.2 NONPARTICULATE EMISSION CONTROL 
15 
16 Appendix A contains a discussi on of the best available control technology 
17 for toxics (T-BACT). The recomffi endation of the T-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 VENTILATIOH SYSTEM 
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 the ventilation system follows the cell treatment system and 
35 will combine the exhaust for all of t he tanks in each tank farm. The combined 
36 exhaust will flow throu£h a filter bank consisting of two stages of HEPA 
37 filters with a high-eff iciency gas adsorption filter between each stage. The 
38 final filtration stage will also have a redundant system for backup. 
39 Monitoring for TAPs will occur following the final filtration stage, before 
40 combining the tank exhau st with the support faciiity exhaust and discharging 
41 to the stack. 
42 
43 
44 
45 4. 0 PHYSICAL INFORMATION 
46 
47 
48 The stack will be approximately 150 feet (ft) [46 meters (m)] high, 6 ft 
49 (2 m) i~ diameter. The average stack temperatures will be approximately 80 °F 
50 (27 °C). The 241-HN and the 241-SN Tank _ Farms will have separate stacks. 
51 Chapter 6.0 contains vap or composition information. 

94 i 025. 1123 7 
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1 5.0 PROCESS FLOW INFORMATION 
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 [110,000 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. 

' l'9 
20 Additionally, a SOS-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. 

94 1025. 1 123 9 
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1 6.0 EHISSIOHS ESTIMATIOI~ 
2 
3 
4 6.1 PRIMARY VENTILATION SYSTEM EMISSIONS ESTIMATIO~ 
5 

DCE/ RL-94 - 91, Rev. 0 

6 A number of TAPs are expected to be emitted from the proposed tank farms . 
7 Tables 1 and 2 list those TAPs, as well as the corresponding acceptable source 
8 impact level (ASIL) and small quantity emission (SQE) rate. The SQE rates are 
9 listed in English units in the regulations (WAC 173-460) and are not converted 

10 to metric units in this document in order to more easily demonstrate 
11 compliance. 
12 

13 

14 

15 

16 
17 

18 

19 
20 

21 
22 

94iC25.1123 

Table 1. Class A Toxic Air Pollutants. 

Toxi C air pollutant ASIL Averaging 
(µg/m3) time 

Benzene l.20E-Ol Annual 

Carbon tetrachloride 6.?0E-02 Annual 

Arsenic and inorganic 2.30E-04 Annual 
arsenic compounds 

Lead compounds S.OOE-01 24 hour 

ASIL = acceptable source impact level. 
SQE = small quantity emission. 

11 

SQE 
(lb/yr) 

2.00E+Ol 

2.00E+Ol 

Too small 

Wrong type 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

Ta bl e 2. Class B To xi c Air Pollut ants. 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 

20 

21 

Toxi c air poll utant 

Acetone 

1-Butanol 

2-Hexanone 

4-Methyl - 2-Pentanone 

Tri butyl phosphate 

Ammonia 

Silver, soluble comp ou nds 

Barium, soluble compounds 

Calcium hydroxide 

Copper, dusts and mists as cop per 

Magnesium oxide fumes 

Antimony and compounds, as antimony 

Selenium compounds, as selenium 

Fluorides, as fluoride 

Iron salts, soluble as iron 

Chromium (II), (III), or metal 
compounds as chromium 

Aluminum, as aluminum soluble salts 

Sodium hydroxide 

ASIL 
(µ g/m3) 

5. 90 E+03 

5. 00 E+02 

6.70E+Ol 

6. 80E+02 

7. 30 E+OO 

l .OO E+02 

3.30 E-02 

l . 70 E+OO 

l.7 0E+Ol 

3.3 0E+OO 

3.30E+Ol 

l.70E+OO 

6.70E-Ol 

8. 30E+OO 

3. 30E+OO 

l.70E+OO 

6.70E+OO 

6.70E+OO 

22 ASIL = acceptable source impact level. 
23 SQE = small quantity emission. 
24 TAP= toxic air pollutant. 
25 
26 
27 

SQE 
(lb / h) 

5. 00E+OO 

5.00E+OO 

l . 20E+OO 

5. 00E+OO 

2.00E-02 

2.00E+OO 

2.00E-02 

2.00E-02 

2.00E-01 

2.00E-02 

6.00E-01 

2.00E-02 

2.00E-02 

2.00E-02 

2.00E-02 

2.00E-02 

2.00E-02 

2.00E-02 

28 Unabated emissions calculations were based on the heat load of the tank 
29 waste and the conditions of the vapor space above the tank waste. The 
30 emissions are based on a number of assumptions and may be found in the Tank 
31 Primary Ventilation System Process Flow Diagram Descriptions (ICF KH 1994) . 
32 Emissions from a single tank in both nominal and extreme conditions are 
33 included in Tables 3 and 4. 
34 

94 1025 . 1123 12 
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Table 3. Unabated Class A Tox i c Ai r Poll utant Emissi ons · from One Tank . 

Unabated U:-.abated 

Toxic air pollutant (one extreme tank) (one nominal t ank) 

lb/min s/min lb/yr l b/ mi n g/min lb/yr 

Benzene 7.02E· 06 3.1SE·03 3.69E+OO . . . - .. 

Carbon 
tetrachloride 

5.34E·C8 2.42!; · 05 2.81E · 02 .. -- --

Arsenic 2.20E·06 9.98E·04 1. 1~E+OO 2.20E·06 9.9SE·04 1. i 6E+OO 

Lead com;:,ou:'lds 4.3iE·08 1. 95E · OS 2.26E·C2 4.3iE·08 L45E·OS 2.26E · 02 

Table 4. Unabated Class B Toxic Air Pollutant Emissions From One Tank. 
Unabot ed Unabated 

To xic air pollutant (one e><treme tank) (one nominal tank) 

lb/min a/min lb /h lb /min a/min lb/h 

Acetone 4 .46E-03 2.02E+OO 2.68E-01 8.93E-04 4 .0SE-01 5.36E-02 

Butonol 1.22E·01 5.53E+01 7.32E+OO 2.45E-02 1. 11E+01 · 1.47E+OO 

2-Hexanone 1.79E·04 8.12E·02 1.07E-02 3 .SSE-05 1.62E·02 2. 1 SE-03 

4-Methyl-2-Pentanone 1.26E·02 S.72E+OO - 7.SSE-01 2.52E-03 1. 14E +CO 1.51E·01 

Tributyl phosphate 6. 12E-03 2.78E+OO 3 .67E-01 1.22E-03 S.53E-01 7.32E·02 

Ammonia 2.60E-0 3 1. 18E+OO 1.56E-01 1.35E-03 6. 12E-01 8. lOE-02 

Silver. soluble compounds 3.30E-08 1.SOE-05 1.98E-06 3.30E-08 1.SOE-05 1.98E-06 

Barium. soluble compounds 1. lOE-0 8 4 .99E-06 6.60E-0 7 1. 10E-08 4 .99E-06 6.60E-07 

Calcium hydroxide 1 .02E-07 4 .61E-OS 6. lOE-06 . 1 .02E-07 4 .61E-05 6. lOE-06 

Copper, du,ts and misu. 1.20E-08 5.44E-05 7 . 20E-0 7 1 .20E-OS 5.44E-05 7 .20E•07 

as copper 

11.agn~sium ox ide fumes 1 .82E-08 8.2 7E-0 6 1.0£- E-06 1 .82E -08 8.27:-0 6 1.09E-06 

Antimony and 5.00£-08 2.27E-05 3.00E-05 5.00E-08 2.27E-05 3.00E-06 

compounds, as antimony 

Selenium compounds, ac 4 .40E-08 2.00E-05 2.64E-05 4.40E-08 2.00E-05 2.64E-06 

selenium 

Fluorides, ac fluoride 1.20E·OS 5.44E-03 7.20E-04 1. 20E-05 5.44E-03 7 .20E-04 

Iron satts , soluble u iron 2.00E-05 9 .07E-03 1.20E·03 2.00E-05 9.07E-03 1.20E-03 

Chromium (Ill, (Ill), or 4. lOE-06 1.86E-03 2.46E·04 4. lOE-06 1.86E-03 2.46E-04 

metal compound, u 
chromium 

.t-luminum. ac soluble 1.SOE-04 6.BOE-02 9.00E-03 1.SOE-04 6.SOE-02 9.00E-03 

aluminum salts 

Sodium hydro>.i::e 6. 7S-E-04 3.0SE-0 1 I 4.0,E-0 2 6. 79E-04 3.0BE-01 4 .07E-02 

941025. 1123 13 
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1 
2 Table 5 include s the de con ta~inaticn fact or provid ed by each piece of 
3 control equipment in t he ventilation syste~ fer eac h TA? expected. Because 
4 this table will not be compared directly to val ue s provided in the 
5 regulations, this table is not separated by Class A and Clas s B TAPs. 
6 
7 Table 5. Decontamination Factors for Each Toxic Air Pol lutant. 

8 

9 

10 
11 

12 
13 

14 

15 

16 
17 
18 

19 

20 

2~ 
22 
23 -

24 
25 
26 

27 

30 

31 

ll 
39 
40 
41 
42 
43 
44 

Tox i c air pollutant 

Benzene 

Carbon tetrachloride 

Arsenic and inorganic arsenic c~':1,:)ounds 

Lead com;,ounds 

Acetone 

Butanol 

2-Hexanone 

4-Methyl -2-Pentanone 

Tr i butyl ~'iosphate 

A:rrnonia 

Silver, soluble corr,,ounds 

Bariu:n, soluble compounds 

Calci1.m1 hydroxide 

Copper, dusts and mists as copper 

Hagnesiu:n oxide funes 

Antimony and c~ounds, as antimony 

Seleni~~ c~'Tl?ounds, as seleni l.Sll 

Fluorides, es fluoride 

Iron salts, soluble as iron 

Chromiu:n (II), (III), or metal corr,,ou:-ds as 
chromiu:n 

Alu:nini.in, as ali.ininu:n soluble salts 

SodilZ!I hydroxide 

HEGA = high -efficiency gas adsorption. 
HEME= high-efficiency mist eliminator. 
HEMF = high·efficier,cy metal filter. 
HEPA= high-efficiency particulate air. 

Condenser 

1.5 

1. 5 

4 

3 

, . 5 

1.5 

1. 5 

1.5 

3 

3 

4 

4 

3 

3 

3 

3 

4 

I .. 
4 

3 

4 

4 

H::11,E HEI-\F HEPA/H E GA 

1.25 1 5 

1 . 25 1 5 

15 3,000 100,000 

• C 
I J 3,000 100,000 . 
4 1 5 . 
18 1 5 

1.25 1 5 

1 . 25 1 5 

15 3000 100,000 

2 1 1 

15 3000 100,000 

15 3000 100,000 

15 3, 000 100,000 

15 3,000 100,000 

15 3,000 100,000 

15 3,000 100,000 

15 3,000 100,000 

15 3,000 100,000 

15 3,000 100,000 

15 3,000 100 , 000 

15 3,000 100,000 

15 3,000 100,000 

Acetone and Butanol reach phase equilibrii.in in the HEME. These DFs are the maxirrun expected and 
the concentrations listed in the abated emission tables, fo l lowing, are based on a 
thermodynamic model. 

Based on the decontamination factors provided in Table 5 and the unabated 
emissions provided in Tables 3 and 4, abated emissions can be determined for 
both the nominal and extreme cases for both the 241- HN and the 241-SN Tank 

941025. 1123 14 
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1 Farms. Abated em issi on s are calcul ated by dividing th e unab at ed emissi ons by 
2 eac h deccntamin ati cn fa ct or. Ta bl es 6 th roug h 13 provide t he abat ed emi ss ion s 
3 and a comparis on of t he emi ss ion s wit h t he SQE ra te s . For two of t he 
4 - Class A TAPs, no SQE rates exist . · Conseq uently, the con ce ntration of the 
5 emissions before mixing with the su pport facility exha ust is compared direc tly 
6 with the ASIL . 
7 
8 
9 

10 
11 

12 
13 

14 
15 

16 

I§ 
19 
20 

21 

~ ~ 
24 
25 
26 

As presented in these tables, all TAPs either meet the applicable SQE 
rate or the emissions in the ventilation system are be l ow the ASils before 
mixing with the support facility exhaust. 

Table 6. Nominal Abated Emissions of Class A Toxic Air Pollutants from the 
241-HN Tank Farm. 

Class A toxi c a i r ll omi nal abated emiss i ons 
poll ut ant 

lb/min g/min l b/y r SOE µ. g/m3 AS IL 

Benzene -- -- -- Meets . . .. 

Carbon -. . . .. Meets . . . . 

tetrachlor ide 

Arsen i c and inorganic 4.BOE-16 2.18E·13 2.52E · 10 . . 3. 90E·09 Meets 
arsenic com;,ou.ids 

Lead compounds 1 . 25E · 17 5.81E·1 5 6.73E·12 .. L04c-10 Meets 

AS IL = acceptab le source iIT?act level. 
SQE = small quantity em ission . 

27 Table 7. Extreme Abated Emissions of Class A Toxic Air Pollutants from 
28 the 241-HN ·Tank Farm. 

29 
30 

31 
32 

33 
34 

35 

36 
37 
38 
39 
40 

Class A t oxic air 
pollutant 

!::> /min 

Benzene 3 .0vE-05 

Carbon t etrechlorid e 2. 79E-0 S 

Arsenic and inorQanic 4 .B0E- i 5 
arEenic compound 1 

Lead compounds 1. 28E- 17 

AS IL = accept able sourer. imp act le ve l. 

SQE = Email quantity emi'5 ion. 

E).1reme et:ated emicsioris 

g/min lb/yr SQE 

1.35E-03 1.Si E OO fl.ee t s 

1.03i: -0S 1. 20E-0 2 Mte: , 

2. 18E-1 3 2.52E- 10 --

5 .81 E-1 5 5.73E-1 2 .. 

µg i m 3 ASIL 

-- .. 

-- --

3.90E-09 Meets 

1.04E-10 Meets 

94 1025. 1123 15 
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1 Table 8. Nominal Abated Emissions of Cl ass A Toxi c Air Po ll uta nts from 
2 the 241-SN Tank Farm. 

3 
4 

5 

6 

7 
8 

9 

10 
11 

12 
13 
14 
15 
16 

17 
18 

19 

20 

21 
22 

23 

24 
25 
26 
27 
28 
29 
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Class A toxic air 
pollutant 

lb/min 

Benzene .. 

Carbon tetrachloride .. 

Arsenic and inorganic 2.40E-16 
arsenic compounds 

Lead compounds 6. 29E-1 8 

ASIL = acceptable •ource impact level. 
SOE = ,mall quantity emi,,ion . 

g /m in 

.. I 
-· I 

1.09E-1 3 

2.85E-i 5 

r,c minal E.b~ t ed emittion , 

lb -' yr SOE n !m 3 ASIL 

.. 1/,eetfi -- --

.. Meet, -- --

1.26E·10 -- 3.90E-09 Meets 

3 3:JE- 12 .. 1.02E-1 0 Meet• 

Table 9. Extreme Abated Emissions· of Class A Toxic Air Pollutants 
from the 241-SN Ta nk Farm. 

ClaE£ A 
toxic air pollutant 

lb /min 

Benzene 1.SOE-06 

Carbon tetrachloride 1.1 4E-08 

Arsenic and inorganic 2.40E-1 6 
arsenic compounds 

Lead compounds 6.29E-1 8 

ASIL = acceptable source impact level. 
SOE. = small quantity emission. 

g/min 

6.79E-04 

5. 17E-05 

1.09E-13 

2.85E-15 

Ertre me e bii ted emi,Eion, -

lb /yr I SOE µg /m3 ASIL 

7.87E-0 1 Meets -- -
5.99E-03 Meets -- -
1.26E-10 -- 3 .90E-09 Meets 

3.30E-12 -- 1.02E-10 Meets 
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3 

4 

5 
6 

7 

8 

9 

10 

11 

12 
13 
14 

15 

16 
17 

18 
19 

20 

21 

22 
23 
24 
25 

Table 10. 

Clan B tcxic eir pollutant 

Acetone 

Butanol 

2-Hexanone 

4-Methyl-2-Pentanone 

Tributyl phosphate 

Ammonia 

Silver, soluble com;,ound s 

Buium, so luble compo und s 

Calcium hydroxide 

Copper, dusts and mists u 
copper 

Magnesium oxide fumes 

t-ntimony and compounds, 

as antimony 

Selenium compounds, as 

selenium 

Fluorides, as fluoride 

Iron catts, soluble as iron 

Chromium (Il l, (1111, or metal 

compounds as chromium 

Aluminum, as aluminum 

soluble utts 

Sodium hydroxide 

DCE/R L-94-91, Rev . 0 

Nominal Ab ated Emissions of Class 8 Toxtc Air Pollutants 
frc~ the 241- HN Ta ~k Farm. 

Nominal ti~a! ed emitiEion s 

lb .'min g/min lb /hr SOE 

5. 79E-04 2.63E-01 3 .4 7E-02 Meets 

3.60E-03 1.63E +00 2. 16E-01 Meets 

1. 53E-05 5 .94E-03 9 .18E-04 Meets 

1.0SE-0 3 4.90 E-01 6.48E-0 2 Meets 

3.63E-1 3 1.65E-10 2. 1 BE-11 Meets 

9 .03E-04 4.10E·01 5 .42E-02 Meets 

7 .30E-18 3. 3 1 E- 15 4 .38E- 15 Meets 

2.40E· 1 s 1.09E·1 5 1.44£-15 Meets 

2.96E-17 1.:.4E•15 1.77E- 15 Meets 

3 .60E-1 8 1.53E-15 2.15E-1 5 Meets 

5 . 1!.E-1 8 2.33E-15 3.0SE- 16 Meets 

1.SOE-17 6 .SOE- 15 9 .00E-16 Meets 

9.70E- 18 4 .40E-1 5 5.E!2E·16 Meets 

2.60E-1 5 1'.18E-12 1.56E·13 Meets 

4.40E- 15 2.00E-12 2. 64E·1 3 Meets 

1.20E-1 5 5 .44E-13 7 .20E- 14 Meeta 

3.20E-14 1.4SE-11 1.92E· 12 Meets 

1.51 E- 13 6.87E-11 9 .08E· 12 Meets 25 
27 
28 
29 
30 
31 

SQE = small quantity emiHion. 

941025. 1123 17 
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Table 11. Extreme Ab ated Emissions of Clas s B Toxi c Air Pollutants 
frcm t he 241- HN Ta nk Farm. 

E>..~rt-mc nb~ttd emit&ion , 

Cless B toxic air pollutant 

lb i min ~,mi:i I lb .'h SOE 

Acetone 5. 7£> £-04 2 63E-0 1 3.0E-0 2 Mt-ets 

Butanol 3.S::JE -03 1 .63E +OJ 2.1 6E-0 1 l ✓.eets 

2-Hexanone 3.0S E-05 1.3SE-02 1.83E-03 Meets 

4-Methyl-2-Pentenone 2. 1 SE-03 9. 75 E-01 1.29E-01 Meets 

Tributyl pho•phate 7.25E-13 3.29 E-10 4.35E-1 1 Meets 

Ammonia 1. 10E-C3 4 .99E-0 1 6 .SOE-0 2 Meets 

Silver, soluble compounds 7.30::-18 3.31 E-1 5 4 .38E-16 l..leets 

Barium. soluble compounds 2.40E- i 8 1.03E-i 5 1'.44E-16I..I t.wl~ets 

Calcium hydroioide 2.96E-17 1.34E-1 ·4 1. 77E-1 5 Meets 

Copper. dusts and mists u 3.SOE-18 1 .63E- 15 2. 16E-16 Meets 
copper 

Magnesium oxide fumes 5. 14E- 18 2.33E-15 3.0BE-16 Meets 

Antimony and compounds , as 1.SOE-17 6.BOE-15 9.0JE-16 Meet s 
antimony 

Selenium compounds, es selenium 9.70E-18 4 .40E-15 5 .8 2E·16 Meets 

Fluorides, as fluoride 2.60E-15 1 .1 BE-12 1.56E-13 Meets 

Iron sett,. soluble aa iron 4 .40E-i 5 2.00E-1 2 2.64E-1 3 Meets 

Chromium (II), (Ill) , or metal 1.20E-15 5.44E·13 7 .20E·14 Meets 
compounds as chromium 

Aluminum, as aluminum soluble 3.20E·14 1.45E-11 1.92E·12 Meets 
salts 

Sodium hydroxide 1.51E-13 6.87E-11 9.0BE-12 Meets 

SOE = small quantity emission. 

• 
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Table 12. Nomin al Abated Emissions of Class B Toxic Air Pollutants 
from t he 241-SN Ta nk Farm. 

r-.i omincl ci:e~e d emissions 

Class B to xic air pollu:ant 

lb /m in g/min lb /h _SC.E 

Acetone 2.89£-04 1.3 1£-0 1 ,:74E-02 Meets 

Butanol 1.80£-03 8. 16£-0 1 1.08£-01 Meets 

2-Hexanone 7.65£-06 . 3 .47£-03 4 .59£-04 Meets 

4-Methyl-2-Pent anone 5.40E-04 2.45£-01 3.24£-02 Meets 

Tributyl pho,pha:e 1 .6 1E·1 3 8.21 E-11 1 .09£-11 Meets 

Ammon ia 4 .51E-04 2.05£-01 2.71£-02 Meets 

Silver, soluble compounds 3. 70E- 1 8 1.68£-15 2.22£-16 lv',eets 

B&rium compounds 1.20£-18 5 .44E-16 7.20E- 17 ,~eets 

Calc ium hydroxide 1.50£-17 6 .79£-15 8.99£-16 Meets 

Copper, dust and mists •• copper 1.80 £-1 8 8. 16£-16 1.08£-16 Meets 

Ma;;nesium oxide fumes 2.65£-18 1 .20£-15 1.59£-16 Meets 

Antimony and compounds , os 7.40£-18 3.36£-15 4 .44£-1 6 Meets 

antimony 

Selenium compoundc, u se lenium 4.80£-1 8 2.18£-15 2.88£-16 Meets 

Fluorides, •• fluoride 1.30E-i5 5.90£-13 7.SOE-14 Meets 

Iron salts , soluble as iron 2.20£-1 5 9.98£-13 1.32£-13 Meets 

Chromium .(II), (Ill ), or metal 6. 10£-16 2.77 £-13 3.66£-14 Meets 

compo1,1nd1 as chromium 

Aluminum, as aluminum •oluble 1.60E- 14 7 .26E-12 9.60E-13 Meets 

salts 

Sodium hydroxide 7 .4BE· i 4 3.39E- 11 4 .49£-12 meets 

SQE = sm~II quant ity emission. 

941025.1123 19 
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1 
2 

Table 13 . Extreme Ab ated Emissions of Cl ass B Toxic Air Pollut ant s 
from th e 241-S!~ Ta nk Farm. 

3 
E>.."'t reme i;beted eriitsion E 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15 
16 

17 

18 

19 

20 
21 
22 
23 

Clst5 8 t oxic 6ir pollut • nt 

Acetone 

Butsnol 

2-Hexanone 

4 -Methyl-2- Pentanone 

Tributyl phosphet e 

Ammonia 

Silver, &o luble compounds 

Barium, soluble compo unds 

Calcium hydro xide 

Copper, dusts • nd mists as copper 

Magnesium oxide fumes 

Antimony and compounds, as 

antimony 

Selenium compounds , as se lenium 

Fluorides, as fluoride 

Iron salts, soluble ac iron 

Chromium (Ill . 111ll , or metal 
compounds as chromium 

Aluminum, ac aluminum soluble salts 

Sociium hydroxide 

24 SQE = small quantity emission. 

25 
26 
27 

lbi min g/min 

2.89E-04 1.3i E-0 1 

1 .B0E-03 8 . 16E-01 

2.30E-05 1 .04E-02 

1 .62E·03 7.35E-01 

5 .44E- 13 2.47E-10 

5.S0E-04 2.95E-0 1 

3 . 70E-18 1 .6BE· l5 

1. 20E-18 5 .44E-16 

1.S0E- 17 6 .79 E-15 

1.BOE-18 8 . 16E-16 

2.65E- i 8 1 .20E- 15 

7.40E-18 3 .36E-1 5 

4 .BOE- 18 2. 18E- 15 

1.30E-1S S.90E· 13 

2.20E·15 9 .98E- 13 

6 . 10E-16 2. 77E· 13 

1.60E-14 7.26E·12 

7.4BE· 14 3 .39E·11 

28 6.2 STAND-BY POWER SUPPLY ESTIMATED EMISSIONS 
29 

lb /h 

1. 74E-02 

1.0SE-01 

1 .36E-03 

9 .72E-02 

3 .26E-1 1 

3 .90 E-02 

2.22E· 16 

7.20E-17 

8 .99E-16 

1.0BE-16 

1.59E-i 6 · 

4 .44E- 16 

2.BBE-16 

7 .BOE- 14 

1.32E· 13 

3 .66E- 14 

9 .60E- 13 

4 .49E· 12 

I 

30 The stand-by power supply emissions are listed in Table 14. The 

SQE 

1.-leett 

l,leet & 

Meet s 

11.eets 

Meet. 

1/,eets 

r✓ieets 

M&et s 

f✓ieeu 

Me ets 

Meet s 

Meet s 

Meets 

Meet, 

Meets 

Meets 

Meets 

Meets 

31 emissions are based on information from the supplier. Also included in Table 
32 14 is the significance level for each pollutant, as defined in 40 Code of 
33 Federal Regulations (CFR) 52.21. 
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Table 14. Crit2ri a Pollutan t Emissi on s from Each 
Stand-by Generator 

Criteria Pollutant l b/ h ton/yr Significance 
tons /yr 

Volatile Organic . 2.33 6.99E-03 40 
Compounds 

Carbon Monox ide 0. 48 1.44E-03 100 

Sulfur Dioxide 0.75 2.25E-03 40 

Oxides of Nitrogen 0.62 l.86E-03 40 

Particulate Matter 12.90 3.87E-02 15 
(less than 10 micron s) 

21 
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1 7.0 COMPLIA~CE WITH REQUIREMENTS 
2 
3 
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4 Appendix A includes a T-BACT Assessment, which recommends the use of 
5 carbon adsorption to control volatile organic compounds with vapor 
6 condensation/condensate removal to improve the overall efficiency of the 
7 system. 
8 
9 All emissions resulting from the MWTF are •in compliance with the ASILs. 

10 For the Class B TAPs as well as benzene and carbon tetrachloride, this has 
11 been demonstrated by meeting the SQE rates. For arsenic .and lead compounds, 
12 the concentration in the ventilation system prior to the addition of the 
13 emissions from the support facility are in compliance with the ASIL. It 
14 should be noted that the ASIL is an offsite concentration standard and it is 
15 not a requirement that the concentration in the ventilation system meet this 
16 standard. 
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1. 0 Executive Summary 

This docume:1t has bee:1 ;:-e~2.:"eC :o rex TT ~;1 e dcter;-:. inat:ori s of best av2.il2.ble control 

technology for tox:cs (T-BACT), as defi:1ed by Chapter 173-460_ of the \Vashington 

Administrative Code, for Project \V-236A, Multi-Function \Vaste Tank Facility (1vf\\7TF) at the 

U.S. Department of Eri f rgy's (DOE) Ha.nford Site. The conclusions in this report are based on · 

a "top-down" evaluation of control technologies. 

DOE's Hanford Site is located approximately 20 miles (32 kilometers) nonhwest of Richland, 

Washington. The ~f\VTF will be located near the center of the Hanford Site and comprises six 

1-million gallon (no minal) underground 'xaste storage tanks and two separate support systems 

in the 200 East and 200 West Aieas . T\1;0 of the tanks will be installed in the 200 \Vest Area, 

and four in the 200 Ee.st Area. The tan ks ,vill be designed to contain ~dioactive mixed wastes 

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

· The Hanford Site is currently working to resolve major tank waste safety and environmental 

issues. A major priority of the :\f\VTF is to al low environmentally safe transfer and storage of 

waste from specific double shell tan ks (DST) designated as "watchlist" tanks. The 11\VTF will 

be utilized in conjunction with other plann ed was te handling activities by the Tank Waste Re­

trieval System (T\VRS) organization . 

The nature of the \Vas te to be stored :n the ~lWTF is such that air pollutant emissions are 

expected, includ ing vario~s r2d ;or.1J cl:de. organic, and inorganic compounds. The exhaust 

stream from the tank is 2.r.t ic1p:.i tec 10 be a mixt;.; re or' solid and liquid particulate matter 

(aerosol) and vapors . Emiss:on esti :n2.i es have been developed for the M\VTF based upon 

characterizations of v,:asre ,vh:ch cou]d potentially be stored in the ~-

Toxic air pollutants assumed to be generated during t1WTF operations include ammonia, volatile 

organic compounds (VOC), and iod ine. VOCs emitted from the M\VTF will potentially include 

acetone, benzene, 1-but.anol , carbon tetrac hloride , 2-hexanone (methyl butyl ketone), 4-methyl-2-

pentanone (methyl isobutyl keton e), and normal ?araffin hydrocarbons (NPH). The estimated 

uncontrolled emissions of ammoni a ar 3,500 pounds per year (lb/yr) for the 200 East :M\\lTF 

and 2080 lb/yr fo r the 200 \Vest :-1\VTF. Uncontrolled VOC emissions from the 200 East 

11\VTF will be approxim2.te ly ::9 .000 lb. yr. '-" hi: e fo r the 200 \Vest M\1-lTF, uncontrolled 
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VOC emission levels are ex;::,eced '.o be 16.000 i':::l/ )T. LKonrrolled ioci;,e leve:s 2..re expec~ed 

to be less than 0.15 lb/)T fo r both t.-ie 200 E:ist 2..--:d 200 \\'est :\1\\,Tfs. 

Particulate toxic air p0Uut2.ms 2..re iiOt :intici;,2.,ed :o be s:.:bstanti3..lly dif:erem fro m radionuclide 

particulates emined from the ?--.1\\-TF. The comple~e analysis fo r radioactive constituents, in­

cluding particulates, is contained in a separate document, Project W-236A, MVfIF Mulri­

Funcrior.al Waste Tank Faciliry, Best Available Radionuclide Control Technology Assessment 

(\VHC, 1994). That analysis concluded that a complex emissions control system utilizing vari­

ous levels of particulate matter control was required to meet Hanford Site derived concentration 

guidelines (DCG) for radionuclide emissions. The paniculate matter emissions control system 

is considered to satisfy the T-BACT requirement for any toxic particulate maner. 

Two technically feasible control ·systems were identified fo r ammonia: a packed bed acid 

scrubber and impregnated c:u-bon adsorption. Tne 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 ::MV-/TF exhaust; therefore, T-BACT for ammonia is no control. 

VOCs are emitted at reasonably high levels from the M\VTF. Tne T-BACT analysis revealed 

a cost effectiveness of $3,271 per ton of voe removed for the 200 East 11WfF and ~3,855 per 

ton of VOC removed for the 200 \Vest .NfWTF for carbon adsorption. The costs do not 

represent an adverse economic impact for toxics and, thus carbon adsorption is selected as T­

BACT for VOC control. 

As a result of carbon :i.dsorption :echnology bein g selected as T-BACT for voes, no additional 

energy, environmental, or econorn.ic impac:.s would be incurred for control of iodine. Carbon 

adsorption will be T-BACT for iodine . 

.. 
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2 . .0 Introduction 

2.1 Purpose 
The objective of this document 1s to re?ort the detennin:1:ions of best available control 

technology for toxics (f-BACD for Project W-236A. ~fold-Function \Vaste Tank Facility 

(M"WTF) at the U.S. Deparunent of Energy 's (DOE) Hanford Site. The Washington 

Department of Ecology's (Ecology) New Source Review pr~gram requires that controls for new 

sources of toxic air pollutants Cf AP) comply with Ecology regulations concerning T-BACT as 

defined in Chapter 173-460 of the Washington Administrative Code (N AC). The conclusions 

reached in this report ate based on a "top-dovm" evaluation of air toxics emission control 

technologies, using the procedures in Chapter B of the U.S. Environmental Protection Agency 
"' 

(EPA) draft guidance document, New So urce Review Workshop Manual: Prevention oj 

Significant Deten·oration and Non-Arrainment Area Permitting (EPA, 1990a). Ecology has 

indicated that proposals for T-BACT should be based on EPA 's top-down methodology. 

2.2 Background 

DOE's Hanford Site covers approximately 560 square miles of semi-arid land in southeastern 

Washingt(?n, nonhwest of Richland. Tne ~1WTF will be located in the 200 East Area and 200 

West Area near the center of the Hanford site. Figure 2-1 shows the geographical location of 

the Hanford Site and identifies· the 200 E.:ist and 200 West Areas within the Hanford Site 

boundary. The MWTF will be utilized for storage of waste from tan.ks which the Tank Waste 

Removal System (T\'VRS) is attempting to remove from service. 

2.3 Scape of the T-BACT Analysis 

Th·e determination of T-BACT for ,he .\f~\!TF included the five steps of EPA's top-down 

approach: 

(I) Identify All Control Options: Identify all available control technologies with 
practical potential for appiic.:ition to the source and the regulated T APs under 
evaluation . 

(2) · Eliminate Technically Infeasible Options: From the results of the 
literature search, identify c:l.Ildid:ite technologies that are technically feasible for 
installation and successful operation. Eliminate from funher analysis those 
technologies which are not technically feasible. 
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(3) Rank Remaining Control Technclogies: Rank e:::ch of the technically 

feas ible technc!o gies i:1 ce~re:ising orde r of L-i e exrec:ed percentage of polluunt 

removed. 

(4) Evaluate Environmental; Economic, and Energy Impacts: For each of 

the control options, provide a more detailed analysis of the environmental, 

economic, and energy imp2cts, as well as other impacts which are specific to the 

emissions source. 

(5) Select T-BACT: T-BACT is determined to be the control option which 

achieves t.~e highest degree of removal for the TAP ·considered, and which ex­
hibits no significant 2dverse impacts on the areas considered in Step 4. 

Using th.is appr_oach, T-BACT was deterrr.ined for the T APs that are li.k:ely to be present fo 

emissions from the WNTF. 
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3.0 Description of the A1ulti-Function Vilaste Tank Facility 

3.1 General Facility Descrip tion and Layout 

The 1{\VTF comprises the 200 E:i.st 2.nd 200 West .-\re3.s as shown in Figure 3-1. The facility 

will be used to store radioactive rr.ixed v.·aste from other tan.ks used by TWRS. 

Each underground tank is to consist of two concentric structures. The outer structure will 

consist of steel-lined reinforced concrete, and is referred to as the second2.ry confinement 

structure. The reinforced concrete is to be designed to sust.2..in all soil loadings, dead loads, live 

loads, seismic loads, and loads caused by temperature gnd.ients between the radioactive wastes 

confmed within the prim::rry storwge r.:rn.k 2.nd the ot.:tside soil. 

The secondar; liner is carbon steel extending 2.long the bottom, sides, and upper haunch of the 

reinforced concrete just beyond the upper knuckle of the primary storage tank. The inner, 

completely enclosed, carbon steel primary storage L1Ilk will be located within the secondary 

confinement structure and be sepanted from the secondary confinement structure by an annular 

space. 

The primary storage tank wiil be designed to confine the radioactive mixed waste while the 

secondary confinement structure will safely confin e any leakage from the primary storage tank. 

3.1.1 Primary Storage Tank 

The primary storage t.311ks lre to be designed and constructed per the American Society of 

Mechanical Engineers (AS:\1E) Boiler ;ind Pressure Vessel Code, Section III, and shall comply 

with all applicable Federal ~d St:ite Codes .111d H:inford Plant Standards. 

Provisions will be made for inspection ~d corrosion monitoring to assess primary storage tank 

integrity during the design life of the tank , :ind for flushing, decontaminating, and cleaning of 

the tanks, as required •. to avoid mixing of different waste contents. In addition, the design will 

enable pumpout of the primary storage unk to within 2 percent of the nominal tank capacity 

(maximum tank heel). To minirr1ize the buildup of solids at the tank bottom and to enhance 

heat transfer, the primary storage t:l.nks are designed to accept a waste-mixing system. 
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3.1.2 Secondary Con finement 

Reinforced concrete wi il be used to SL!pport th e bottom ::u, d v,:3.1 1s of the secondary liner and 

support the pri .. -;-i2.I')' stor::.ge !.2. nk ::..,d :.s co:-iterm. Du.rin g des ign, the effect of therm2..l 

transients on the reinfo rced conc..e te induced by the pri m2.I)' storage tank liquids level cycling 

will be evaluated. The ventila tion systems are designed to limit the temperature of the 

secondary confinement struc.ure to the design temperatures. 

The annular space between the primary storage tank and secondary confinement structure \\ill 

be of sufficient width to allow penetrations from the top for inserting liquid level and leak 

detection devices; equipment for 100 percent visual inspection of the primary storage tank 

exterior cylindrical wall and the inner wall surf ace of the secondary liner, equipment for 

ultrasonic inspection of selected areas of the primary tank exterior wall and secondary liner 

inner wall; tank ventilation air supply;· and pu mping equipment to remove leaked material from 

the annular space. The secondary liner shall be designed to confine the radioactive 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 

Integral wall. dome, h:rnnch, and base temper:iture sensing dev ices (redundant or replaceable) 

will be installed in the concrete to aid administrative control 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. 

Temperarure sensing de vices . iedund:i.n t liqui d level me:isunng devices, s:impling devices, 

sludge level measuring devices . and high Liquid level al:irm devices will be installed to monitor 

the contents of the primary stor::ige t.:lnks. 

Liquid detectors in the annulus space :i.nd r:idi ::ition ai.r monitors in the annulus will detect leaks 

from the primary storage tank. Le:ik detec~ors and/or radiation monitors shall be installed in 

the MWTF cells, pits, and rooms subject to le:ikage of radioactive and/or hazardous materials. 

Effluent air monitors and air s:imp!ers will be installed on the v_entilation systems to detect and 

measure radioactive and toxic material re leases to the atmosphere. Alarms will be provided for 

low flow and loss of sample airflow to th e monitors. This alarm is to be separate and distinct 

from that for high radi:uion. Conrin uous p:!.fticul:l te matter sampling will be provided b/ a 

near-isokinetic air s:impling system. 
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A device to measure conc e:-,rr:ni o,1 of i g:-.;;:jk ::-.d :12. z:;-.:: ou s g:1ses in ,he v::por space within 

each tank shall be provided. The dev ic e S:i~l be ::b:e to detect the presence of and 

continuously measure hydroge:1, c::.rbon :-ncriox iC: e. hycso gei1 sul fide. c::..rbon d.isuifice. nitrous 

oxide, ammonia and organic gases which r.j g:-it be gener::.ted by th e was ,e stored in the tank. 

3.2 Primary Ventilation and Heat Removal System 

Preliminary design considerati ons for the !vf\VTF included the development of a multistage 

emission control system specifically for paniculate radionuclides. Each waste storage tank shall 

be provided with a primary ventilation and he:it remo val system. To provide for operational 

flexibility and separation of dissimilar waste fonns, each primary ventilation system shall be de­

signed so that vapor condensate can be returned to its tank of origin. The primary ventilation 

system equipment shall be contained in a building (Support Facility) and be connected via 

encased underground stainless steel duct\1/ork to dedicated risers on the primary storage tanks . 

Recirculation of the exhaust stream for cooling purposes has no t been included in the MwrF 

exhaust system design. Heat loading estimates fo r the t.'.inks have shown that appropriate 

cooling levels can be maintained by the normal operation of the ventilation system and inlet air 

. flow system. 

Considering the potential emissions from the M\\tTF and the nature o~ the exhaust stream, a 

combination of paniculate maner controls were selected for emissions control system. The 

system will consist _of a vapor condensing system, high-efficiency mist eliminator (HEME), 

high-efficiency metal filter (HE~F). and high-efficiency particulate air (HEPA) filtration . A 

set of exhaust fans will be provided to discharge filtered air to the ventilation stack. Each 

waste storage tank system shall 3.lso be provided with an air intake system equipped with 

HEPA filters to provide adequate supply .of :ur into the ~ vapor areas for operation of the 

·primary ventilation system within the range or tank pressure specified. All heaters, condensers, 

moisture eliminator equipment, HEP A filters. and exhaust fans will be located in concrete shells 

or enclosures for confinement of radioactivity and for shielding. Schematics of the base case 

control system are shown in Figures 3-2 and 3-3 for the 200 East and 200 West MwrF. 

Each tank in . the MwrF will initially be exhausted through a "treatment cell" consisting of the 

condenser, HEME, heater. and HEMF. A condenser cooling system will be utilized to cool and 

remove vapors .from the ventilation :ur stream. Vapors in the ventilation stream are condensed 

on the shell side of the condenser by a chil led water system. The condenser system will reduce 

the exhaust stream temperature of 200cF to -+Oc F. The chiller units will be designed to remove 
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0.5 -million Bri ti sh ther;n:!..l un its per :: oJr ;:er ::.r.k t \ fB:u,~-.r/ t::.nk ) 1 t a ventil:i. tion flow rate cf 

500 cubic feet per IT'jn u:e (fr'/mj n). T.-. e cr. il: ed \\ 2. rer sys:em des ign will .illow operation at a 

pressure higher tha.1 tl':e ;:; ressu.::e i.1 :;; e ; ri m:ir:,, t.::r-..k venti l2.tio n system to prevent 

contamination of the cooling w2. ter sys :em i.n i.~e eve:i t of a !elk in the condenser. 

Following the condenser, the HE~1E will be inst.a iled to provide complete fog removal. A 

cleaning water spray will operate as needed to maintain the removal efficiency of the HE~1E. 

The air downstream of the HEME is to be heated to prevent moisture accumulation on the 

HEPAs in the air filter train. The heater will be designed to increase the temperature from 

40°F to 52°F. 

Tne HEMF filters shall be in st.'l.l led to :-emove radioactive and other paniculate conta.rninants 

and to minimize cont2.minan t build'..l p on the HEPA filters . The HEMFs shall be provided with 

a remotely operated backwas h system to prevent plugging and for decontamination. 

Before passing thro'ugh the HEPA filtration system, the individual tank exhaust will be 

combined; thus, in the 200 East :\1\vTF, fo ur tanks will be combined into one exhaust stream, 

while in L1e 200 West M\VfF, t\vo tanks will be combined prior to final filtration . Each waste 

storage tank will include a primary ventil:i.tion 2. nd heat removal system. 

3--+ 



4.0 Uncontrolled Toxic Air Pollutant Release Rates 

Estim2.tes of L1e corr:ponents, conce~cr::. ticns . 2-._~j i~o ·.;, :-:: res cf :...!...e 'Jncor. :ro'led exhaus t s:ream 

have been developed separate ly C\kisinger. 199-h.b). Ernission estim:nes are based on a 

number of assumptions rel:J.ted to the potenti:l.l wastes .o be processed in the ~1VvTF. Emission 

estimates have been developed fo r two cases: extreme and nominal. T ne estimated 

uncontrolled emission rates and the assumptions used to develop them a.--e described in the 

. following section. 

4.1 Extreme and Nominal Cases 

Within the storage tanks, the combination of sludge, w:1s te liquid, and heat result in a moisture­

laden headspace; thus, exhaust from th e waste t.1nks will b~ in th e fo rm of an aerosol, which is 

defined as a dispersion of IT'icroscop ic soli d 2.r.d Liqu_id p211icles in a gas phase (Wark and 

Warner, 1981). The exhaust· stream char:icteristics differ significantly for the extreme and 

nominal case. Table 4-1 is a comparison of exhaust stream characteristics. As shown, the heat 

load for the extreme case is appro.ximately seven times greater than the nominal case. 

Subsequently, the extreme case exhaust has a much higher humidity and temperature. 

Organic vapor constituents have been determined by assuming similar compositions as Tank 

103-C, which is generally considered a "worst ~ase" tank for organic vapors. The organics in 

Tank 103-C are primarily a mixture of normal paraffin hydrocarbons (N-PH) and tributyl' 

phosphate (TBP). 

NPH was used in the plutonium ur:in iu m extr:1ctio n (.PUREX) process as a diluent for TBP in 

the extraction of uranyl and plutonium nitr:1te from an :iqueous solution containing nitric acid. 

NPH used in this process contained srr:i.ight ch:i.in hydrocarbons from C-10 to C-15. NPH and 

TBP have been sent to the tank fanns with stripping losses; additionally, process errors have 

resulted in larger quantities of NPH and TBP reaching the waste tanks. To determine the vapor 

space concentration of ~'"PH and TBP. the mutual solubility of 1'-l"PH and TBP in an aqueous 

solution was utilized (Groth, 1993). TEP has a high boiling point (543°F) and has negligible 

potential to be emitted in a gaseous form. It was assumed for the calculations that TBP will 

exist entirely as an aerosol (Meisinger. 1994a.b). 

Other organics are introduced into the t.'.lnk in smaller quantities or are degradation products of 

the introduced organics. Other organics expected to be in the M\\t'TF tanks include acetone, 
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Tab le 4-1 

Comparison ot Exhaust St ream Character istics for Extreme 
and Nominal Case Em issions 

Tank Characteristic Extreme Case Nominal Case 

Heat load (BTIJ/hr) 7.0 E+OS · 1.1 E+OS 

Vapor Space Temperature {'F) 177 106 

Vapor Space Humidity (lb/ib cry air) 0.211 0.021 

Waste Vapor Pressure (ind,es ct mercury) 0.93 NIA 

-

i(N\sa\ 1 000'.236CTOX.4- 1 l:J7 •27 .!;4 

I 

~ I 



benzene, 1-butanol, c::r::,o n ,e ::-:c;; lo .;ce. 2- :i ex:.nor.e (:.1e:hyl b~,:, l ke :c :-,e [\ 15K)). 4-me:!1yl-2-

pentanone (methyl isoburyl t-:::cne [\ 1G:S:: ]) Grc~:i . · 9931. \DBK w::.s used in the S-P 2.I',t 

process operations w;-. ich we:-e Sill.co-., n :;i 1966. l -3'Jt..:...-: c l is c:-e::ed by the raciiolytic 

degradation of TBP and is typic:J}y found i:1 ev:;:ior:nor conder,s::i:e s:: ... rrqles .. Acetone originat­

ed in lab wastes, deco ntamination facilities, and r:iciiolysis of \1BK and ::v1IBK. The other 

organic constituents entered the waste system though other pathways. 

The only significant inorganic vapor constituent is expec ted to be arnmonia. Ammonia is 

present in most waste tanks on the Hanford Site and, thus, should be present in the MWTF. 

Other toxic particulate matter, in :idd.icion to TBP, expec:ed to present as uncontrolled aerosol 

emissions from the \ ·f\VTF, :i..r,d that are cefined as T.-\Ps inc lude: 

Aluminum Antimony Arse nic Barium 

Calcium Cesium Chloride Chromium 
Copper Fluoride Iron Lead 

Magnesium Nickel Plutonium Selenium 
Silver Sodium Srrontium Tin 

Uranium Ymium 

As pan of the permitting process for the \1WTF operations, an analysis for best available radio­

nuclide control technology (BARCT) has been prepared in addition to the T-BACT analysis. 

Particulate toxic air pollutants are not anticipated to. be substantially different in form or treat­

ability from radionuclide par..iculates emitted by the MWTF. Therefore, an independent assess­

ment of paniculate matter is no t inciuded here, .'.l.nd the p.'.l..ITiculate matter control selected as 

BARCT is presumed to s:itisfy T-BACT. The complete .'.l.na..l ysis for radioactive constituents is 

contained in a separate document, Project W-236A, Mu!n'-Function Waste Tank Facifiry, Best 

Available Radionuclide Conrrol Technology Assessment (\VHC, 1994). 

4.2 200 East and 200 West MWTF Uncontrolled Toxic Air Pollutant Emissions 

The MWfF will include two tanks in the 200 \Vest Area and four tanks in the 200 East Area. 

For the emission estimates, it was assumed that all six tanks will process similar types of waste. 

To provide an accurate estimate of the emissions for e::i.ch area while maintaining conservatism, 

it was assumed that each 1v1\VTF area would contain one tank representing the extreme case 

and the other tanks representing nominal conditions. Thus, in the 200 East Area, one tank will 

represent the extreme c:ise, while three tanks v.1ill be nominal, and, in the 200 West Area, o~e 

tank will be extreme ind one u.nk will be nomin:i.l. Cnder normal conditions, the tank vent 

stream flO\lr'Tate is estimated :it 500 st.1Jld:1rd cubic feet per minute (scfm). 
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As a resu lt of th e p2...-::c:.: l2.te :-2.d:or: L2 c:: ce er.:i ss:on s co;; t:-ol sys:em . Sii-:ail quantities of the TAPs 

will be remO\·ed . Specit:cc..ily, ::-:e co :--,de:-: ser 3.o:d HE:-1E ,1.·iil red1x e th e concentrations of 

ammonia and the hig11 bcili:1 g poi :-.t org::...:: ics . For :~.e puQoses of T-BACT eYaluation, 

uncontrolled emissions \.Viil be conside:-ed as those TAP emission s 2.fter the exhaust stream 

passes through the condenser and the HE~fE. These control elements are necessary for the 

particulate radionuclide control system and, thus, would be present regardless of TAP emissions. 

Estimated uncontrolled TAP emission rates are presented in Tables 4-2 and 4-3 for the 200 East 

and 200 West 1\.1\VTF areas, respectively. 

In the 200 East Area, ~rpH has the highest uncontrolled emission rate of 666 pounds per hour 

(lb/hr) with a cumulative uncontrqlled emission rate of 5.83 E+06 lb/yr·. Emissions of 

1-butanol are expected to be 11 lb/hr and 1.03 E+05 lb/yr. Ammonia emissions are estimated 

at 0.4 lb/hr and 3.5 E+03 lb/yr. 

Emission estimates for the 200 West t-f\VTF are slightly lower than 200 Ea.st. NPH emissions 

are 499 lb/hr and 4.37 E+06 lb/yr· , while 1-butanol is emitted at a rate of 9 lb/hr and 

7. 7 E+04 lb/yr. Ammonia emissions are estimated to be 0.2 lb/hr and 2.08 E+03 lb/yr. 

For comparison , the Washingtoi1 St2.te Small Quantity Emission Rates (SQER) for these toxics 

are shown. The SQER is th e amount under which a TAP that is emitted as a result of a minor 

process change does not require a notice of construction or dispersion modeling if all TAPs are 

below their respective SQERs .. -\s shown in t he Tables 4-2 an d 4-J, the SQER is exceeded for 

1-butanol and NPH in bot:i t~e : CO E::. st 3. r: d \Ve5t \1\VTF. 

Note: The ma.ximum inventorv of .\1PH fo r ~rw tank is expected to be about 5500 oallons or . . . ~ ' 
approximately 3.4 E+- 04 po 1j :;cs . 

KN•II000\::;6ABACT .On ,:,; · ::li-¥4 
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T2b le 4-2 

200 East M\VTF Uncontro ll ed H2zardous Air Pollutant Emissions 

Expecied Annual Small Quantity 
Hazardows J.j,r Uncontrolled Emissions Emisskln Rate 

Pollut2r.t (lb/yr) (tb/yr) 

Acetone I 3.iS E+03 4.37 E+04 

Benzene I 3.69 E+O0 2.00 E+01 

1-Butanol 1.03 E+0S 4.37 E+04 

Carbon Tetrachloride 2.81 E-02 2.00 E+01 

2-Hexanone (MSK) I 1.51 E+02 1.05 E+04 

4-Methyl-2-Pentar,one (M !BK} I 1.06 E+04 4.37E+04 

Normal Paraffin Hydrocarbons (N PH) 5 .83 E+OS 4.37 E+04 

Ammonia 3.50 E+03 1.75 E+04 

Iodine 1.25 E-01 1.75 E+02 

KN\sa\ 1 0OO'..zlSCiCX.4-Z.07-27 .;. 



Tabfe 4-3 

200 West MWTF Uncontro ll ed Hazardous Air Poff utant Emissions 

Hazardous Expected Annual SmallQu~ 
Air Uncontrolled Emiss~ns Emission R~te 

Pollutant (lb/yr) (lb/yr) 

Acetone 2.81 E+03 4.37 E+04 

Benzene 3.69 E6+00 2.00 E+01 

1-Butanol 7.70 E+04 4.37 E+04 

Carbon Tetrachloride 2.81 E-02 2.00 E+01 

2-Hexanone (MBK) 1.13 E+02 1.05 E+04 

4-Methyl-2-Pentanone (Ml6K) 7.95 c:+03 4.37E+04 

Normal Paraffin Hydrocarbons (NPH) 4.37 E+OS 4.37 E+04 

Ammonia 2.08 E+03 1.75 E+04 

Iodine , 8.36 E-02 1.75 E+02 

KN\sa\ 1 000\Zl&CTOX. 4-:J\07-27-94 

• 



5.0 Review of Feasible Control Alternatives 

Applying EPA 's top-do\:.-·n :.~i:;Lc::c:i. ~~. e· :-:.rs~ s~~J ::; ~.-:e T~3.-~CT 2.I"i~> sis is to ide~tify all 

available control technologies with a practic:!..l pote:-it i:iJ fo r 2.pplication to rhe source and the 

regulated pollutant under evaluation. The con trol options for 2..·1:1s11onia. volatile organic 

compounds (VOC), and iodine v.'ere selec ted by se2.rching fo r technolo gies used to reduce emis­

sions of these chemicals in any gas s::rearns. 

From the available controls group, the technologies which are techn ically feasible for installa­

tion and successful operation are selected. Feasible technologies are those control measures 

which are available and which have demon strated the 2.bility to achieve reductions in emission 

rates for the pollutant being evaluated. In order to be technic:!..lly feasible, it must be clearly 

demonstrated that a techno logy will be effective at the expec ted process conditions, such as 

flow rates, temperarures, concentrations, and le vels of other components in the process stream. 

While successful operation in industry is not the only criteria for demonstrating technical feasi­

bility, it is a strong indicator. The control technology selected as a result of the T-BACT anal­

ysis should not be the pilot demonstra~on for th is application, and should also represent an 

alternative that may have a guar2.nteed perfonn:ince. 

Each of the candidate technologies for ammonia, VOCs, and iodine control were reviewed for 

technical f easibili cy. 

5.1 Ammonia 

Ammonia is the primary inorg2.nic tox ic :ur pollut.1J1 t expected to be released from operation of 

the 11\VTF. 

5. 1.1 Literature Search 

A search was conducted of EPA 's best ava ilable conrrol technology (BACD/1owest achievable 

emission rate (LAER) Clc:aringhouse database for all cases in which a permit included control 

of ammonia. Twenty-nine cases were identified. The majority of the processes were power 

generation, in which an ammonia limit was included in the permit, but for which no controls 

~ere listed. Four companies listed infonnation under the Conrrol Equipment field; these cases 

are summarized in Table 5-1 . 
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Table 5-1 

Results of BACT/LAER Clearinghouse Database Search for Ammonia 

P,mnit Primary 
Dalli State Company Noma Procos& Emission& Conlrol Equipment 
. --

5190 Tuxas Laport Chumical Corporation Rulriguralor unit 0.01 ton/yr Ammonia &crubbur 

4/!l I A,izona Apachu Nitrogen Products, Inc. Ammonium nilrulu mfo vussul; to lb/hr Wot scrubber 
nuuualizor (43.0 ton/yr) 

·----·· -
L/9 1 NuvacJ..a Saguarn Powo, Company Co1111Ju:.Uon lutbino gunomlor 4.4 I1.Jilu Comliustion pww&s conlrol ; 

( 43.6 ton/yr) &okictivw cutalytic roduction 
for NO. 

--· ·---

41()2 VU!JU\la 1 ladson Powur 14 Cu o1I 1Ju1hus 7.1 lbil1r Comliustion procoss conlrol; 
25 ppm i;oloclivo catalytic ruduction 

lor NO. 
- . .. .. ---- . -- --- -- - . - .. -· -· .. -· -- -

L •..,,1,ooouJOCTox,:\0121-94 

Percent 
Elliciency 

99.9 

91 .94 

NA 

NA 

Dasi& J 
llACT 

BACT (not 111qu11ud) 

l~A 

OACT 

. . . .. - . . ·-·-

-·. 

--·· -··-· 

---- - ----. -

~ r 
°'i'I=' 

.,C ... >.J 
r--.::., 
~-



For Lapon Chemic2..l Ccr;::c:-::.:.:on. 2...1 ::.:::.-:-.2:-,; 2. sc ;-..: Jbe r ·..:. ::..s :is:ed 2...5 BACT. Toe second 

company also lis:ed a wet s.c;-..; bbcr 2.s B . .\ CT. ::. r.d ;-,o:ed :..12.t r3ACT w:is not reqt:ired to meet 

the permit lir.1it. cut -,;,:is 2.;:;: :: ed w ::.::::c:, e 9:2 ;::-e:-ce,.t :-e :-:-:0,·2.I. T.1e re~'.'...iriing rv.·o li stings 

were for pov.·er companies; in these cases. :io con trol eq ui pme:1t w3.s inst.J.lled fo r a reduction in 

ammonia emissions. Both of these entries are combustion processes in which selective catalytic 

reduction (SCR) is employed :o reduce r:itrogen oxide ~OJ emissions. In SCR, arnmonia is 

injected into the combustion effluent in order to chemically reduce L1e ox.idated NO1 

components. Control iI1 these cases refers to optimizing the combustion process to reduce the 

NO1 , so that ammonia emissions are mini!'T'j zed. 

The lack of control technologies repre sented in the Clearinghouse database is partially attribut­

able to the fact that ammonia is not on the Priority Pollut..?.nt List (PPL). Without this 

regulatory emphasis, there h2.S not been a high cemand fo r innovative technologies. \\Then 

ammonia emissions are controUed, an acid scrubber is usu2.Uy employed arid it is usually one 

component of an overall odor control system. 

To identify alternative technologies for ammonia conrrol, technical journals for societies such as 

the A.merican Institute of Chemical Engineers :?.nd the Air and \Vaste Management Association 

were searched. Vendors de:uing with odor control or suppliers of wet scrubbers and other 

absorption technologies were consulted. The resulting technologies available for ammonia 

emissions reduction are described in the following section. 

5.1.2 Descriptions of Control Technologies 

Packed Bed Scrubber. Wet scrubbing is the most frequently applied control technology for 

ammonia emissions. It is based on :1bsorprion technology, in which ammonia in the vapor 

phase is transferred into, or absorbed by, an aqueous solution. The liquid is delivered into the 

top of a column and flows downward through a solid packing, which provides surface area for 

the ammonia exchange. The gas stream may flow current or cocurrent to the liquid, but coun­

tercurrent flow provides the highest removal efficiencies. Although the gas stream makes a 

single pass through the column, the water is recycled to reduce water usage rates. 

The scrubbing solution for ammonia removal is water with varying amounts of acid added, 

usually sulfuric acid. Ammonia reacts with the acid to produce ammonium sulfate. Absorption 

~ith a wet scrubber is m exrremely flexible tec hnology. Removal efficiencies are dependent 
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on the acid strength; although 2..rr,moni 3. ;7;:1y t-e Te :-:. o\ d by w2.te r alon e. the efficie ncy drops 

off sharply at a pH of 7 or above . T ;-, e vol ume of liquid w:iste produced is controlled by acid 

sol ution strength and the pcking vcl ~r:-: e. :1f:ec::::g Li q'..1 id re sid e:x e cme. 

Removal efficiencies up to 99 .99 percent are achievable. Other advantages of this process are 

the ability to handle a wide range of concentrations and gas flow rates, and the flexibility of 

operating parameters. For lower flow rates (less th3.I1 4,000 scfm), packed bed scrubbers are 

more cost-effectjve than mist scrubbers. The technology is well- understood, and usage is 

widespread enough that off-the-shelf models are available. Disadvantages include relatively 

high pressure drops and the production of a w3.ste ammonium sulfate solution. In effluent 

streams containing a high amount of pmiculates, the potential for fouling exists (Mcinnes, 

1992). 

Mist Scrubber. Removal of chemicals using a mist scrubber is another absorption 

technology. In this application, the liquid is ~prayed through a nozzle into a hollow chamber 

through which the gas stream is flowing. This mist. or fog, increases the surface az:ea for mass 

transfer and/or reaction by several orders of magnitude greater than the packed bed scrubber. 

With more ava_µable surface area, comparable efficiencies .c3.I1 be achieved without recycling the 

scrubbing liquid, allowing a cle:in scrubbing flu id to be used. 

A primary application of the mist scrubber is to remove low-solubility compounds. where a 

chemical reaction between the scrubbing liquid and the adsorbate is required. Mist scrubbers 

are designed for large-scale precesses. in which flow r..:.es are greater than 4,000 scfm and 

concentrations ar~ in the perce:-it r:rnge. Currently. sm:i.11-scale units are not available. For 

large applications, the mist scrubber is more cost-effective than a packed bed scrubber, due to 

low pressure drop and highly efficient mas s trJ;;sfer eliminating the liquid recycle. Disadvan­

tages are high equipment cost. the production of a liquid waste stream, and lack of availability 

of small-scale systems (Ros:i.lini. 1993). Appendix A contains records of personal 

communication. 

Carbon Adsorption. Clrbon adsorption is a ,echnology which is widely used for removing 

organic contaminants from gas streams, especi:i.lly when concentrations of the adsorbate are 

low. Adsorbers typically consist of a fixed bed or ves.sel packed with granulated carbon. The 

gas is passed through the bed and physically adsorbed to the carbon. When the available ad­

sorption sites are filled, the :i.dsorb:i.te will p:i. ss through the bed; at this operational ·point, called 
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"breakthrough," the C:!IDOi1 :s ~e; l:ced. Si:-:.: e :~.e :~ sc r;::, ic n C:y: ci ,y of the c:!I::ion dec;-e 3.ses 

over time, adsorption sysi.ems of:.en 2.I"e esui p?ed -..; i ::i ,-., o p:!!2..llel cnits. 

Activated carbon is produced from ch:!Ico:.l whic:-i is heJ:ed in a ste:un atmosphere to drive off 

all noncarbon maner. The resulting carbon structure h3.S a large sLL'i~ce area which serves as 

adsorption sites. To enhance removal of inorganic contarninants. carbon is impregnated with a 

material which reacts with the adsorbate, chemically bonding it to the carbon. For a..-nrnonia 

adsorption, the impregnate is phosphoric ac id, which traps the arnrnonia as ammonium phos­

phate. 

Advantages of activated carbon adsorption include an extremely low operating cost. simple 

design, and a high removal efficiency, as much as 99.9 percent: however, the efficiency is 

dependent on operating conditions such as :immonia concentration, gas flow rates, humidity, 

temperature, and the specific br2.lid of carbon. Removal effici encies of 99 percent have been 

achieved in pilot tests at concentrations in the same range as those estimated for the MWTF 

operations. '.There are a number of commercially available carbons for ammonia removal, and 

a large number of units . in full-scale use, although there is a lack of published results. Another 

disadvantage of this technology is the production of a solid waste (Bayati, 1993; Jarnecke, 

1993). 

DeAmine Injection. This technology is available from a vendor who provides equipment for 

odor removal. The process consists of a contact chamber through which the odor-containing 

gas flows. A proprietary chemic;.l re:ictanr mist is injected crossflow or coflow with the air 

stream and is carried up into fixed medfa p:i.ckings. where the odor compounds are neutralized. 

Advantages of the system are low equipment and operational costs, low pressure drop, and 

suitability for low flow rates and odor compound concentrations. 

This process is available from a single vendor, who was unable to estimate a removal efficiency 

for ammonia_ According to the vendor, there are currently no applications of this process to 

ammonia removal, and the upper limit for removal of odor compounds is 30 parts per million 

(ppm) (McQueen, 1993). 

5.1.3 Evaluation of Technical Feasibility 

Table 5-2 summarizes e:ich of the four ammonia technologies, the service experience, advantag­

es and disadvantages, and states whether or not the control is technically feasible for removal of 

a.rnmonia from the M\VTF emiss ions srre:im. b:ised on prior discussions. 
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Tablo 5-2 

Summary of Ammonia Control Technologlcs 

Tod,oicoUy 
Cootrol Technology &uvloa Exporionce Advanlage& Diaadvantagea fooaiLkl 

Acid/Watur Scnibbor Exlecuive u~ in chumical 99• pe(Genl removal ellicieocy Proruoe& liquid ammonium aullote Yus 
p,0086&ing lnws11y WO&lo 

May be oporntod in balch or conlinuou& 
modit Older tochoology lor.li co&I olloclivu 

lor ~ugo (>4 ,000 GClm) 01xiraliona 
Abikty kl hondlu wido rangu of 
ooncenlfolioor. Md now ralu& 

Off-lhe -ahull units ovoilablo 

Mist ~:.C ,ubbur N..wer rumovol 1od 1nolouy Mout cor;t-ulhictivu lor Row ratu, >4,000 Solid w115IO liboam t lo 
lor chuo1ical prou1:.s1ng r.clm 
inc1Ji;lry lti{Jh 0<1<1ipmool cost 

U)WIK Oj>IKDting C.061 

No 1ecyclu alloam roqulrod 

Carbon Adsorpbon Commuroully ovrul..illlu Up to 99 p0<cunt removal ulficioncy Solid wru;tu lilroam Yus 

5'1nple oo,ion o.nd oporotion Nowor lochnolO{Jy 

011Amiou lnj8ction New prod.let lu< od0< SuiLoble lor odor compound No exporiaoce l<lf ammonia control Nu 
con11ol concenlrotioo& bolow 30 ppm 

· . Vondoc- unablo lo provid9 an 
low Jlf06SUr& crop olficioncy 

Low capital COGI and oporaling 
equipmonl 

KN\3a\t000\236CTOX.5-2\07-27-84 



Acid scrubbing in a p2cke-d t.ed :o ·.:.er is :ec~ .. -: i.::.:::y :·e:::.si : :e. 2...-1d is recined fo r ft.:nher evalua­

tion. This technology is cons ide:-ed :S . ..\ CT 2.s :-e;::c::d i:1 :he EP . ..\ Ck:::..ringhouse d2.t.abase, and 

has been proven fo r re:-:io\· ::..I of ::..rr::..o :-:: J. f:- c :-:1 s: :-:-'.i; ::..r i:': :::.s s=-e::.. 77S :: t the c oncen tr2tions 

expected from the ~f\\-TF. 

Mist scrubbing is not feasible for treatment of the ~1\VTF erru ssions, and is rejected from 

funher consideration. The technology is- applied to large-scale process, with flow rates greater 

than 4,000 s.cfm, and units are not available for treating only 500 scfm. The primary 

application of the mist scrubber is for rer.,oval of low solubility compounds, where chemical 

reaction is required. 

Carbon adsorption is technica.lly ~eas ible fo r 2 . .rru7:onia control from the M\VTF operations. It 

is commercially available and there 2.re carbons which are impregna ted specifically for ammo­

nia removal at the NfVITF ammonia concenrrat.ion s. Fie ld experience at these levels has not 

been confirmed, but the technology will be cons idered in more detail in this analysis. 

DeAmine injection is not technically feasible for ammonia removal and will not be evaluated 

funher. Tnis technology has never been applied to ammonia emissions, and the vendor 

reported an upper limit for treatment of other odor compounds of 30 ppm; the 1vfwrF ammonia 

emissions are estimated at 32 ppm. 

5.1.4 Ammonia Control Technology Hierarchy 

Technically feasible control technologies are ranked in order of effectiveness for ammonia in 

Table 5-3. 

5.2 Volatile Organic Compoc.,mds 

VOC emissions from the M\VfF are expected to consist of the following toxic air pollutants: 

acetone, benzene, 1-butanol, carbon tetrJ.chloride, 2-hexanone (MBK), 4-methyl-2-pentanone 

(MIBK), and NPH. The maximum flow r::ite of the ~1\VTF ventilation system is estimated at 

500 scfm from each tank. 

5.2.1 Literature Search 

A search was conducted of EPA's BACT/LAER Clearinghouse database for all cases in which 

a pennit included conrrol of common VOCs. The d:1t:1b:1.se se:irch was performed by keying on 

pollution control dev ice. The se:u-ch w:is fu nher m:ide more specific by also adding VOC ~o 
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Tabre 5-3 

Ammonia Control Technology Hierarchy fer MV/TF Operations 

Control .AJtemative Control Device Efficiency 
I 

Wet acid scrubber 99 percent 

Carbon adsorption Up to 99 percent 



. the criteria of the c;,uery . :\f2....-1y c:ises ·,;.e:-e ice;;:ir:d :or e2c :1 VOC ccn::rcl device. A 

summary of the BACTiL .\ER Ce~'i:-:f;-. o"Jse se2.:c:1 is ; r~ 5e; :d i:1 T22le 5--t 

5.2.2 Descriptions of Control Technolog ies 

Carbon Adsorption. Carbon adsorp tion is a tec hnology which is widely used for remoYing 

organic contaminants from gas streams, especially when concentratio ns of the adsorbate are 

low. Adsorbers typically consist of a fixed bed or vessel packed wiL11 granulated carbon. The 

gas is passed through the bed and ph ysically adsorbed to the carbon. wnen the available ad­

sorption sites are filled, the adsorbate will pass th.rough the bed; at this operational point, called 

"breakthrough," the carbon is repl aced. Sin ce the adsorption capacity of the carbon decreases 

over time, adsorption systems often are equipped with two or more parallel uni ts. 

Activated carbon produced from charcoal which is heated in a steam atmosphere to drive off all 

noncarbon matter. The resulting carbon structure has a large surface area which serv~s as 

adsorptiim sites. Advantages of activated carbon adsorption include an extremely low opera.ting 

cost. simple design, and a high removal effic iency, as much as 99.9 percent; however, the 

efficiency is dependent on operating condi tions such as VOC concentr3.tion, gas flow rates, 

humidity, temperature, and specific br3.nds of c3Ibon. 

There are some advantages of the carbon adsorption technology for voe control. Variable 

flow rates and VOC concentr3.tions are not disruptive to carbon adsorbers. Also, carbon 

adsorption systems are flexi ble 1.~d inexpensive to operate (installation costs are often lower 

than those of other systems). One disadvan t:ige of th is technology is that removal efficiencies 

decrease with decreasing inlet concentrations cf adsorbate. At low inlet concentrations, the 

molecu1e effectively passes through th e l.1rge pores in the carbon, bypassing adsorption sites. 

Another disadvantage of this technology is the production of solid waste (Bayati, 1993; 

Jarnecke, 1993). 

Thermal Oxidation. Thermal oxidation systems. also known as fume incinerators, are no 

longer simple flares or afterburners. The modern thermal oxidizer is designed to accomplish 

from 95 to 99 plus percent destruction of virtually all voes. These systems can be designed to 

handle a capacity of 1,000 to 500.000 cubic feet per minute (cfm) and voe concentration 

ranges from 100 to 2,000 ppm. Thermal oxidation systems combust voes at temperatures 

from 1,300 to 1,800cF. Actual operati ng temperature is a function of the type and 

co~centration of materials in the vent srre ::.m :ind the desired destruction/removal efficiency 
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Table 5-4 

Results of BACT/LAER Clear1nghouse Search for voe Control Devices 

P11rmil Primary Conlrol Equipment Paroonl 
Dela Slaw Company Name Prooou Emission EHicioncy Oaai11 

05 -90 Michigan C.S. OHM t.~nulacturiog Company Spray Dood1 voe C&1bon AdGorption 09.0 OACT 

07-89 NOfU1 Carolina Globe Manulncluling CompBlly fatrudng Uoa voe Carbon Adsorption 00.0 OACT . 
o.4 -90 Conoocticul OYK-CH[MIE, USA Maiorial Tron&IOI' Mixing Tank voe Coode06er 05 .0 UAe T 

04 -92 Michigan Cticrsklr COfpornboo Drye<, Pe.inl Sludge voe Tilffl"mal 0Kidizo< 000 UAe T 

05 9 1 Tunnussoo Sc11~un A, 1:5 Priotar Scroon voe Calaly1ic locinowlor 00 .0 UACT 

0 1-9J Alabama Oai luh Anw ncn Inc lncinorolOf voe Saubbor 99 .99 UACT 
- --· -- -·-- -· 

"° --.J.-: 
~ r .: 

• C..,..,/ 
l'"-...!, 
..... o 
'-~ 
¢ 

c::;'1 
u-J 
-&::. 
-:...~ 
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(DRE). CorT;pounds th::it ::.:e ciffJC'J :t :o cc ;7".:-..; st er ,:-:.:::t :.re ;:rese:-:t ::.t low inl et concenrr::cions 

will require greater inpL t (g:-e.::::er fLel ccs:s '; ::...:-,d ~e:e :-i :ion time in th e combustion zone to 

ensure t..1 2.t the desired DRE is ::.cco~?l.is;:d. 

Catalytic Oxidation. Catalytic oxid2.tio:i systems direc tly combust VOCs in a manner similar 

to thermal oxidizers. The m2.jor difference is that the catalytic system operates at a lower 

temperat1Jre, typically about iOO to 900cF. This is made possible by the use of catalysts that 

reduce the combustion energy requirements. 

Catalytic systems can be designed to handle a c2.pacity of 1,000 to 100,000 cfm and VOC 

concentration ranges from 100 to 2,000 ppm. The catalytic system is well suited to low con­

centration operations or those that oper::.te in a cyclic manner. They are often used for vent 

controls where flow rates and VOC conten t are vmable. Destruction efficiencies in excess of 

90 percent are common with a maximum DRE of 95 percent. Catalytic systems, like thermal 

.oxidizers, can produce secondary combustion wastes . Halogens and sulfur compounds are 

convened to acidic species by the catalytic combustion process; these are treated by using acid­

gas scrubbers. Also, the spent catalyst materials can require disposal as a hazardous waste if 

they are not recyclable. 

Condensation. The driving force for condensation is oversaruration, which is achieved by 

chilling or pressurization (or both) of the waste gas stream. Condensation is most efficient for 

VOCs with boiling points above lO0cF at relatively high concentrations (greater than 5,000 

ppm). Low boiling VOCs c:J.. require extensive cooling pressurization, which sharply increases 

operating costs. Condensation processes J.Je best suited to monosolvent systems, which is a 

disadvantage of this technology for the :r1\vTF operation. 

Blofiltration. Biofiltration is the removal and oxidation of organic gases (VOCs) from 

contaminated air by beds of compost or soil. Biofilters are beds of soil or compost, under 

which lies a distribution system of perforated pipe. Soil and compost are extensive networks of 

fine pores and have large surface areas. As contaminated air flows upward through the bed, 

. VOCs sorb onto the organic surfaces of the soil or compost The sorbed gases are then 

oxidized by microorganisms to carbon dioxide (CO:). The removal and oxidation rates depend 

on the biodegradability and reactivity of the gases. Biofiltr:ition technology is best applied to 

vapor streams of concentr:itions in the nnge of 20 to 5000 ppm; however, there are many 

exceptions. Almost all the costs of biofiltr::nion :ire for capital equipment When properly 

designed, operation and maintenance costs :ire minimal. Combining biofiltration with 
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condensers, p:lJ'fjcul:lte filte:-s. er :c ti\·::.:e~ c~:c:i :il:crs c:n :...':c:-e:i.se t:. e r:l.Iife of oper.ition 

beyond the normal scope of t:ior:I ::-::i o:1 ~c~e. B icti :crs. unlike scrubbers. are ::.ble to control 

odors as well 3.S voes i:i :..1 ::..ir s::-e:.-:i. T:·.e e:1fc:-cemer.t of th e e le:in Air Act (CAA) 

a.rnend.mentS has forced m:l.Iiy indusu:es. \.\ ~o ::.t on e time only needed to control odors, to now 

also control volatile org:inic errjssions. 

Biofi.ltration combines the sorption of activated carbon, the washing effect of water, and oxida­

tion. It removes 80 percent co greater than 99 percent of a very wide range of VOCs, 

depending on their chemical and biologic:tl reactivi ty. 

Packed-Bed Scrubber (Absorption Tower). Adsorption is used to remove VOCs from 

gas screams by cont:icting the conta!T'.in:ned air with a liquid solvent. This takes place in an 

absorber tower designed to provide the liquid-v::ipor contact area necessary to facilitate mass 

transfer. 

Absorption systems can be designed to handle a c::ipacity of 2,000 to 100,000 cfm and VOC 

concentration ranges from 500 to 5,000 ppm. Absorbers can achieve VOC removal efficiencies 

in the high- ninety percent r.inge. 

5.2.3 Evaluation of Technical Feasibility 

Table 5-5 summarizes each of the five VOC control technologies considered for BACT. No 

cases of biofiltration were found in the BACT/LAER daubase. The control technologies are 

evaluated from most to le:i.st efficier.t :is foun d in the BACT\LAER database. 

Packed-bed scrubber (Absorp tion To wer) ;s techn ic3.lly fe:isible, and is retained for funher 

evaluation. This technology is consicered BACT 1s reported in the EPA Clearinghouse data­

base (Daikih America Inc.). This technology is widely used in the commercial sector with 

excellent removal efficiencies. 

Carbon adsorption technology is considered 2..s T-BACT for the MWTF operation. It has been 

widely used to capture voes from emission sources. :ind is commercially available and quite 

suitable for the mixed VOC v:1pors expected from the waste storage tanks (11WTF). This 

technology is also a very economic:i..lly sound solution to control the low concentrations of 

VOCs (less than 1,000 ppm) present in the \ f\VTF off gas. 
\ 
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Summary of voe Control Technologle!I 

Toci1nically 
Control Technology Service Experionce Advantages 0isadvantnges Fuusililo 

Cnrbon Adsorption Commercially available 99+ perwnt romoval efficiency Produces solid waste strewn Yos 
SimpkJ dusign and operation Newor tochnology 

Thermal Oxidation Exwnsive u~ in chumical Up to 99+ porwnt removal elliciuncy Not rocommundud tor low VOC No 
inwstry Simple dosign oonconlrntions 

lliuh opornlino end OflUiprnont coi;I 

Calalylic Oxidatmn Exlunsivo U641 In chunuc.al lip lo 99 percunt rumoval ollicioncy Catalysts um oocomo loulu<l by tlo 
indu&lry Simpk, closign and oporation irnpuritioli and/or halogunalod VOCs 

Condon:;alion Cornmorcially ava1lalilu Simple dosion Usud IOf high concunlrnlions (>5,000 Yo:. 
ppm) 
Nol rucommundod lor rnixod VOC 
ull -gas slruams 

Blohllrnlion Fairly now end u5ucl 1n Very low operating cost Aromntic VOC s ore vury dillicult to tlo 
conjunclion with olhur liioduurmle 
tuchnologios for odor 
conlrol 

P ock!KJ Bed Scrubber Extensive use in chumical 90+ perconl removal elficiency Ruquirus additional chumical solvunt Yu:, 
industry Simple dosign ~iunilicanl liquid waslo Gtronm 
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Thennal oxid.iz:nion tech:.o lc fy is :. ot :ec~.:-.i c2::y :·e:::.s:j: c: . :.-,d ;s rejec:ed fr:::i m for.her evalu­

ation. Due to the low he:n con:~:-:t of ::-.e ::.ir s::-e:2.,--:7 f:-c r:1 L~ e t.::..n.ks. 1:J.rge qu2.ntities of burner 

fuel would be necess2ry fo r inciner:,io:1. \\'i :.J-1 :he FOte:1ti::..l ;:resence of hydrogen in the gas 

stream, this technology wodd r:c t be considered i;;here raly safe. Add.itio n::..lly, the inciner.:.tion 

system would be required tp be placed a minimum disL1I1ce from the tanks for safety cqnsider­

ations, and any additional systems required to place. the incinerator funh er from the tanks would 

increase costs and potential of personnel exposure. 

Condensation as a means of VOC control wiil be retained for funher consideration. This 

technology is ideal for high concentr:nions (greater than 5,000 ppm) of VOCs and single 

constituent, high boiling (above 100°F) compounds. The ~1\VTF could potentially produce high 

concentrations of VOCs and \,..·ill have mu lti ple constituents with boiling points above the 100°F 

level. · 

Catalytic incineration is not technically feasible for this application, and is rejected from further 

consideration. It is commercially available, has a simple design, and operates in a similar 

manner to thennal oxidation. However, masking and fouling of the catalyst may occur due to 

the mixed wastes (i.e., halogenated VOCs). which will degr.ide the capability of the .catalyst . 

Biofiltration technology is not technically fe::isible. :111d is rejected from further consideration as 

a stand-alone VOC con'rrol technology. This technology is fairly new and usually applied in 

conjunction with other control devices. This technology may be considered for application as 

a fin~ control for odor removal during 3. beer ph:ise of thi s project. 

5.2.4 VOC Control Technology Hierarchy 

Carbon adsorption, condens:irion . :::..nd the p:icked bed scrubber (absorption tower) are 

technically feasible and will be eval u::ited fo r potential implementation as BARCT. Table 5-6 

ranks the hierarchy of the potential VOC cor:trol techno logies. 

5.3 Iodine 

Although the expected emissions of iodine from the \f\VTF are minimal, potential control 

technologies will be discussed. 

5.3.1 Literature Search _· 

A review was conducted of EP . .\ ·s 8 .-.\CT,LAER Ce:1:inghcuse d:it.J.base to collect information 

on pollution control equipment for iodi;; e. .-.\ 11 source types were included, but no control 
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Tcble 5-6 

VOC Control Techno logy Hierarchy for M\'/TF Operations 

ContiOI Alternative I Control Device Efficiency 

Carbon Acsorpticn 99 percent 

Packed Bed Scrubber (Absorption) < 95 percent 

Condensation < 90 percent 
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technologies for iodine \i,.,ere ice:-:lir:ed. A-::d: :: on:il se 2.rches -., e:-e ~r.e:1 cor.cuc:ed using 3. 

vmety of sources, includi:1g chemic::J e:1g ir.eer;r, g. po ll~tion control. ::.rid \.\'2.Ste management 

jocrnals: previously publis~,ed tec hn iol repom: ncc!e:ir i::dus;:ry conference proceedings; 2.nd 

discussions with iodine control eq1.1ip mer. t "·endors. Results includes the identification of seve:1 

technologies for gas phase iodine control. EJch control technology is discussed in the 

fellowing section. 

5.3.2 Descriptions of Control Technologies 

The identified iodine control technologies are discussed in the following paragraphs. 

Caustic Scrubber. Caustic scrubbing is one of the earliest methods used for primary cleanup 

of iodine. In this system, a caustic scrubbing solution, usually potassium hydroxide or sodium 

hydroxide, is used in a packed colur:-.. 7 or bubble plate column. The caustic solution flows 

downward through the column countercurrent to the gas stream. Mixing between the gas and 

scrubbing liquid takes place, and mass transfer across the gas-liquid interfaces results in the 

removal of iodine from the gas stream. Other acid compounds, such as carbon dioxide and 

nitrogen oxides, will also be removed. A typical caustic concentration is 5 percent by weight. 

\Vhen employed for primary cleanup. caustic scrubbing can provide up to 99 percent removal 

of elemental iodine. This control technology is usually applied prior to a secondary removal 

control, •Such as solid adsorbents. This technology has limited application for removing small 

concentrations of iodine. A funher limitation of this technology is that organic compounds of 

iodine will not be removed. A liquid waste stre:un will be produced which would contain a 

mixture of caustic and iodine compounds. Pressure drop :icross the scrubber is relatively high 

(Banelle, i984; NCRP, 1983; Eb:isco. 1992). 

· lodox Process. The Iodox process is an experimental liquid scrubbing technology similar to 

caustic scrubbing; it differs mainiy in the attempt to utilize a high efficiency scrubbing solution 

that is recovered and recycled. The Iodo·x process uses a scrubbing solution of 20 to 22 molar 

nitric acid (hyperazeotropic acid), which oxidizes all iodine species to the plus 5 oxidation 

state. The resulting solution is concentrated in an evaporator, a stream is bled off to further 

evaporate and precipitate the iodine as iodic :icid, a solid waste which is packaged for final 

disposal. The acid solution is distilled with magnesium nitrate co recover the nitric acid, which 

is reused. 
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Bench tests show th:n t:.e Iodox ;::roce ss is c:~::;!e of ~.i;1 e:·f:c:e:1C:es. S:JC~ 2s 99. 99 pe:-ce:1t, 

but these effic ienc ies t::l\'e net bee:1 :::c:-; ie,,·d e, e:i :n ;:- ilo t :es .. i:1g. T:-:ere :>.re no full-scal e 

applications of this process. ...\cc;ti oi::.l c:5:::d,·2;--;:.::;es i::c,uce t;-: e need fo r 2.dd.ition::.l unit 

operations such as evapor::t or 2.nd acid concen:r:tcr. hi gh e~ergy usage 2.11d operating costs, 

corrosivity, and the requireme :it for speci21 m2.terials of consrruction (Battelle, 1984; NCRP, 

1983; Ebasco, 1992). 

Mercurex Process. The :\1ercurex process utilizes the ability of the mercuric ion to form 

strong polyanionic complexes with the iodide ion. The technology is similar to the Iodox 

process, employing a high efficiency liquid scrub solution in a packed column or bubble-cap 

tray column. A mercuric nitr.ne/nirric ac id solution flows countercurrent to the gas stream, and 

iodine complexes with mercury to form Hg1t·1
l a.nd Hg(IOJ2. The solution is recirculated to 

minimize the volume of waste produced. 

In pilot-testing, iodine removal _efficiencies of up to 99. 8 percent have been achieved. In order 

to remove organic iodine, a 10 molar nitric acid solution has been used. This process has not 

been proven on a full scale. Although the Mercurex process has been studied extensively, there 

has been no full scale demonstration, and there is currently no effective means of treating the 

toxic/radioactive mercuric liquid waste which is produced. Other disadvantages include the 

toxicity and high cost of mercury and a decreasing removal efficiency over time (Battelle, 

1984; NCRP, 1983; Ebasco, 1992). 

Activated Carbon Adsorption. This tecchnology is widely used in the nuclear industry for 

removing radioactive iodine from g:1s srre:irns. Adsorbers typically consist of a fixed bed or 

vessel packed with granulated carbon. Tne iodine gas is passed through the bed and physicaily 

adsorbed to the carbon. \\''hen the avaibble adsorption sites are filled, iodine will pass through 

the bed; at this operational point, called "breakthrough," the carbon is replaced. Because the 

adsorption capacity of the carbon decreases over time, adsorption systems often are equipped 

with two parallel units. 

Activated carbon is produced from charcoal which is heated in a steam atmosphere to drive off 

all noncarbon matter. The resulting carbon structure has a large surface area which serves as 

adsorption sites. Elemental iodine gas is effectively removed using carbon adsorption. To 

enhance the removal of organic iodine, the c1rbon is usually impregnated with either KI, KI-I2, 
\ 

KOH-I2, or ethylenedim1ine. The iodine is chemic:illy bonded to the carbon, and the more 

permanent bond is not e:isily reversed. 
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Advantages of activ:ited c::..rbc :1 .::dsorpt:c;-i :..-:c:Jde low cost. s: r.,ple design. and 3. high removal 

efficiency, as much J.S 99.9 pe:-ce :1t: r.owe\' er. t!-:e eff:cier.cy is dependen t on operating condi-

of carbon. Removal effic iencies dec.-ease \Vith decreasing inle t concenrr:nions. At low iodine 

concentrations, the molecule effectively passes through the large pores in the carbon, bypassing 

adsorption sites. 

Silver Zeolite Adsorption. This adsorp~on technology is used for iodine removal in the 

waste management and fuel processing sectors of the nuclez.r industry. It is similar to carbon 

adsorption, except that the adsorbents are silver zeolites (either silver mordenite [designated 

., AgZ] or silver faujasite [AgX]). The beds are operated at elevated temperatures (between 

150 and 2oocq, and the zeolite used is :n pe ll et or granular form. Iodine is held on the zeolite 

material in the form of AgI. AGI03, a.';d less st:i.ble complexes. Capture efficiencies of up to 

99.9 percent are achievable in some applications. Since silver zeolites have the ability to 

remove low levels of iodine, they are attractive for low flow rates and cle_anup of trace iodine 

following other sorption processes. Bot'1 e_lemental iodine and methyl iodide are removed. 

Silver zeolites are produced by treating the zeolite minerals (or synthetic analogs) with a silver 

nitrate solution to replace sodium sites with silver ions. Advantages of silver zeolites include 

the ability to retain iodine rer:1oval efficienc ies in the presence of humidity and NO:::, at elevated 

temperatures., and at low flow rates and low iodine concentrations. Unlike activated carbon, 

there are no concerns of f1arrmabiliry . Dis:i.dvant:iges include an extremely high material cost 

due to the silver, the requirement fo r heat addition :i..nd temperature control in the presence of 

humidity, and deactivation by ::.cid g:ises. If fJuorid e or chloride are present, they will compete 

for adsorption sites. AgCl is more ther.:7odyn:.'.;-;-uca.lly st:i.b!e thJ.11 Ag!, so the chloride will be 

preferentially removed. and inhibit iodin e rerr.ov:i.l. 

Although theoretically silver zeolites may be c::ipable of removing such low concentrations, this 

ability has not been demonsrr::ned at full scale. The single manufacturer of vent systems with 

AgZ in the United States has no installations in this country. It would be difficult to detennine 

breakthrough tirryes in the field (Ebasco 1992: ~CRP 1983: Emmonds 1993; Boron, 1993). 

Silver-Loaded Silica Gel Adsorber. This iodine adsorbent technology is identical to the 

silver zeolite adsorber, except that :i silver ni tr:He-impregnated amorphous silicic acid (AgSi) 

the adsorbent Operating conditions 1re iden r:c1J o hose for silver zeolites and high remov:ll 

5-12 



efficiencies are 2chie\'2.ble, ~~t .-\fSi :s '.ess -:;·:-ec:;\ e :·or ;-e :-:-.o\ 2.1 of low le\'els of iodine. This 

technology is used fo r iodine co:-1::-ol ;n Ge:-:T,::1 r, :..:c :e2.r o;:-er:tior,s. 

Advantages of AgSi in clude hi gh re:n ov:l efr:c ie:.cies u;:i ,o 200c c, no 2.cverse effects from low 

levels of NOx, and adsorbin g ability in the Fesence of humidity if the temperature is kept 

above 150°C. Disadvantages are a l:J.ck of use of the m2.terial in L'1e United States, deactivation 

in the presence of acids, and t}ie need fo r elevated temperatures. The capacity for removal of 

iodine is inhibited by the presence of other halogens. 

· Silver silica gel technology has not been applied or tested at low concentrations. It has only 

demonstrated the ability to remove iodine at concencr2.tions d_own to approximately 0.1 ppm. 

Its use in the United St:i:e s is limited to deve loprr.ental work (DO E, 1992; Ebasco, 1992; 

NCRP, 1983). 

Silver Nitrate Scrubber. This removal technology is known as the "silver reactor. " 

Although the name "scrubber" suggests a wet removal technology, the -reactor unit is dry. The 

system consists of a vessel v.'hich contains a cenrri.ic packing coated with silver nitrate. The 

gas stream is passed through the packing at a temperature of l 90°C, and iodine is trapped by 

the dried packing as Agl and .-\gIO3• The use of silver nicrate solution is applied after the 

vessel is off-line, when the packing is recharged by flu shing with a concentrated silver nitrate 

solution. 

The purpose of the silver nitrate reactor is to hold up the radionuclide iodine-131 long enough 

to permit decay. This process is ;ess suitable fo r remov :11 of iodine-129, due to the long half­

life and production of a silver nitr2.te solution containing iodine. The reactor requires frequent 

regeneration. The other disadvantages :ire the same as for other silver technologies: the need 

for elevated temperarure control. deac tivation by acids. and inhibition by other halogens. 

The only installation of t1is technology is :it the Hanford Site; it is not commercially available. 

The lowest outlet concentration encountered at Hanford is 8 pans per billion (ppb). (NCRP 

1983; Ebasco. 1992; Sowa. 1993). 

5.3.3 Evaluation of Technical Feasibility 

The seven iodine control technologies are summarized in Table 5-7, which lists each technol­

ogy, the service experience. adv:lnt:iges. dis;.idv:int:iges. :illd technical feas.ibility for application 

to Project W-236.A. 
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Con lfol T uchnology 

Caibon Adsorption 

CauslJc Sc1ubbo1 

- -

ludux P,ocuss 

Murcurux Proooss 

Silver Loaded Silica Gel 
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Sorvioe Expooonco 

Comml!fciolty avuilablu 

Ex1slln{J provun 
Iuu1nolooy 

Provun pilot scalu 
lllc.hnolouy 

Provun pilot scalu 
lochnology 

Table 5-7 

Summary of Iodine Control Technologlcs 

(Pago 1 ol 2) 

Advanlagos 

99+ purcenl removal elliciency 

Simplo dosign and oporalion 

Low COSI 

Up lo 99+ porconl romoval elliciuncy 
Simplo dusign 
Simultanuous rumoval ol acid 
compounds 

Up lo 99.99 porC0nl rumoval ellicioocy 
Similar tochnology os Caustic Scn1bbor 

Up la 99 • porconl romoval ollicioncy 

Currently used in nuclear Ability lo retain efliciencies in presonce 
industry ol NO• and humidity 

Maintains olflcioncy in low llow raws, 
high tomporalUres and mid-lovol 
conconlralions 
No concerns ol llammabilily 

Disadvantages 

Producos rolid wasle &lfeam 
Nuwor lochnology 
0illicull rocyclo ol carbon 
0ucronsed elliciency wilh docroased 
wncenlrnlions 

Nol rucommondod lor low 
concunlfalions al Iodine 
Applied as lin;I pail ol mulli -&lago 
control syslum 
Organic compounds ol iodino nol 
rnmovud 
Produais liquid wasto &lfoam 

Unprovun in luU &ealo operalio,ls 
Noud lor acldilional conllol oquipmonl 
lrom &pucial molals 
Producos solid waslo slfuam 

Unprovon in lull scale operations 
No moans availablo lo lreal 
loxic/radioaclivo waslQ slroam 
• ligh cosl and toxicity ol mercury 
uso<J 

Nol olfoclive lor low-lovel 
conconlralion& ol iodine 
High malBrial cosl 
Aoquiros heal acldition and 
lomperature conlrol syslom 
0oaclivation by acid gases 
Adsorption louting by chlorides and 
lluoridos 

Toc.hnically 
Foasiblu 

Yos 

No 

Nu 

No 

No 

{J,.J 
r-,.,:i 
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(( 
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Control Technology Service Experionce 

Silver Zeolile Adsorption Currently used in nucluar 
industry 

Sdvor Nitrate Scrubbor Experimental technoll)(JY 

. . - - --
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Table 5-7 

(Pago 2 ol 2) 

Advanlag0S 

Ability to retain elliciencies in presenco 
ol NO• and humidity 
Maintains ellicioncy in low flow rates 
and low .concentrations 
No concorns ol flammability 

Holds Iodine -131 long enough lo 
pormit decay 

Tochnically 
Disadvantages Fo11Gil,l11 

High material cost No 
Roquiros hoal addition and 
tomporalure control system 
Deactivation by acid gases 
Adsorption louling by chlorides and 
lluoridos 

Loss suilablu to lodino-129 No 
noaclor roquiros lroquonl 
rogonorntion 
Nood lor olovalod tomporaluro 
control. doactivation by acids and 
inhil,ilion by hologons 
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Of L1e potential iodine con rrcl techncL:;:es. c:-:'.y c::.rbo:1 ~dsorpc..ic :1 is cons i.:ered tec hnically 

feasible for the low levels of iodine v- hic:i ::..re estim:1:ed to be err,jned from the :.f\VTF. 

Process-specific deter:Ti.ina:i ons cf :ec~:1ic:..l i:-:fe:isibility fo r the rem::..ining processes are 

discussed below. 

Caustic scrubbing is typically applied as a primary treatment. followed by one o(the adsorption 

technologies for secondary removal. It is not suit.able for the ~VTF concentrations. In addi­

tion, scrubbing will not remove organic compounds of iodine. 

Neither the Iodox nor the Mercurex process has been demonstrated for full-scale applications; 

they are dismissed as feasible technologies. In addition, there is no adequate method of final 

treatment and disposal of the mercury-cont:Hnin::.ted waste from the Mercurex process. 

The silver loaded silica gel adsorber' s capacity for removal of iodine is inhibited by the 

presence of other halogens. It has not been . applied or tested at low concentrations and has 

· only demonstrated the ability to remove iodine at concentrations down to approximately 

0.1 ppm. Its use in the United Stites is limited to developmental work; therefore, this 

technology is not consider\=d feasible for considention as T-BACT (DOE, 1992; Ebasco, 1992; 

NCRP, 1983). 

The lack of demonstration of silver zeolite adsorption technology at full scale and the 
. . 

uncertainty of its performance :i.t the !o-.v iodine levels eliminate this tec~nology from 

consideration. The silica gel adsorber h::i.s not successfully removed iodine at the levels 

demonstrated by the silver zeo lite :ec~.:iolcgy :l.'ld. there fore. is not technically feasible. 

The silver nitrate scrubber is not :i.v:l.il::ible corrunercially and, again, has been operated 

minimally at the low iodine concentr::i.cions errjned from the ~VTF. The scrubber is not 

consider~ to be technically feisib le. 

5.3.4 Iodine Control Technology Hierarchy 

No hierarchy ranking table was included ::i.s c:i..rbon adsorption was the only technically feasible 

control technologies for iodine removal. 

5.4 Particulate Matter 

As described in Section 4.2.1, th e control or" p::ui:icu!Jte matter is addressed in detail in the 

BARCT analysis for me \V-236.--\ ;:;rojec:. .-\ny potenti:i.lly toxic particulate matter emissions 
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will be subject to t.~ e r.gorcus cc:-,:rnl :-e; ·..::..re~.e:-::s, o ( ~:c: c r. uclic e e:-r..issio:1s. ~o fo:-ther dis­

cussion of particul::.te m::.r~er con:-ol will ':,e ::ic.::essed in thi s rqort. 
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6.0 Analysis of Environmental, Energy, and Economic 
Impacts 

To deterrnine T-BACT for the :\fw 1.::- project, an analysis of the energy, environmental, and 

economics was completed. Tne technologies were ~valuated in the order determined by control 

technology hierarchies established in Chapter 5.0. If the impact on any of the three evaluation 

criteria was determined to be substantial, then that technology was rejected. The remaining 

technologies were considered until one was found to meet all criteria; that technology is 

proposed as T-BACT. 

Environmental impacts addressed included the generation of solid and/or liquid waste from use 

of the technology, construction and maintenance hazards, and other health and safety issues. 

Energy impacts focused on direct energy impacts from the addition of emissions control 

technology such as the cost of the energy required to overcome the pressure drop ofa particular 

control device. 

For the economic analysis, each potential technology was evaluated by considering the total 

capital investment required and the annual openting cost for the control technology. The 

estimates provided are rough order of magnitude costs based on vendor-supplied quotes, 

engineering judgment, and cost estimation methodologies presented in the Office of Air Qualiry 

Planning and Standards (OAQPS) Conrro/ Cost Manual (EPA, 1990b) and in Plant Design and 

Economics for Chemical Engineers (Peters and Timmerhaus, 1980). These costs should be 

considered "budgew.ry" (plus or rr.inus 30 percent). 

Cost effectiveness represents the tct2..l co ll2.rs required fo r a ceruin percentage reduction in the 

pollutant and is equal to the annualized cos t of the conrrol technology divided by the difference 

between the uncontrolled emiss ions and the conrrolled emissions. Annualized cost is equal to 

the total capital investment multiplied by :i. C.1piw.l Recovery Factor (CRF) plus the annual 

operating cost of the control system. The CRF is cJ.lculated using an assumed interest rate and 

project life. The design life of the ~1\VfF is approximately 30 years; therefore, annual 

amortized equipment costs for all emissions control conforuntion schemes were determined 

assuming a 30-ye:ir useful life for the inst1lled equipment. The interest rate was assumed to be 

10 percent. 
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6.1 Ammonia Controls 

Environmental, energy, 2-.'"ld ec or,o;-mc :i7':p::i.c,s :.re cis.c...:ssed fo r the pcked bed scrubber, 

carbon adsorption, and no cor.rrcl oi:: ticns. 

5.1.1 Packed Bed Scrubber 

Environmental Impacts. Tne design for the scrubber incorporates the Hanford Site criteria 

for minimizing waste produced and minimizing the need for operators to enter the tank_ fann 

area and perform maintenance on tJ1e equipmer.t. To these ends, L"le scrubber will be operated 

in batch mode, requiring minimal field attention. A pH probe will be used to monitor the 

scrubbing fluid and indicate when repl2.cement is necess::.ry. The fluid is estimated to require 

replacement approximately r-;·ice a year. 

The waste produced by the system is estimated at 160 gallons of 21 percent ammonium sulfate 

solution per change, or a tot.al of 122 gallons of solution a year. Liquid waste will be recycled 

into the liquid waste recirculation system and eventually into the waste tanks; thus, the cost of 

waste disposal has not been included in the operating cost. Neither the waste produced nor the 

operation and maintenance required for the packed bed scrubber present adverse environmental 

impacts. 

Energy Impacts. The predominant energy requirement for the scrubber is the electricity 

required to operate the liquid recirculation pump. The 10 horsepower (hp) pump would require 

65,350 kilowatt-hour per year (k\Vh/~T) of e!ecoicity, which is not considered to be an adverse 

energy impact · 

Economic Impacts. The economic impacts of the packed bed scrubber for the 200 East and 

200 West rvi'\\'TF areas are summarized in Tables 6-1 and 6-2."' The total capital investment for 

the scrubber option is estimated at S 165.600 for 200 East and $82,800 for 200 West, with 

annual operat:i.J:ig cost of $60,624 and $30.312, respectively. Appendix B contains actual vendor 

quotes for capital equipment The annual amortized cost was determined to be $78,178 for 200 

East and $39,089 for 200 West. 

In the 200 East ~. the amount of ammonia removed is estimated to be 99 percent of the 

annual emissions of 3.500 lb/ye:u- or 3.-!-60 lb/year (1. 7 3 ton/1T). Therefore, the cost-effective­

ness of the ammonia removal for the 200 EJst \f\VTF is $45.190 per ton of ammonia removed. 

6-2 

I 



91,, ~3297 ~0553 

Tab le 6-1 

200 East f,1WTF Ammonia Emission Control System• Acid Scrubber 

Capital and Operating Cost· Estimate fer Project \V-236A 

CAPITAL !NVES™ENT COSTS COST 

Purcnase-d Equipment 

Scrubber Unit (4 Units @ $13,800 each) 
. 

$55,200 

Total Equipment Cost $55,200 

Installation (50 % of Total Equ ipment Cost) $27,600 

Piping (30 % cf Total Equipment Cost) $16,560 

Instrumentation &. Controls (30 % of Total ~quipment Cost) $16,560 

Engineering & Supervision (30 % of Total Equ ipment Cost) $16,560 

Sub-total Equipment & Installation Cost $132,480 

Contingency ( 15 ¾ of Equipment & Installation Cost) $19,872 

Start-up (10 ¾ of Equipment & Installation Cost) $13,248 

Total Capital Investment $165,600 

DIRECT ANNUAL OPERATING & MAINTENANCE COSTS 

Replacement of Scrubber Solution ($85/ton) $320 

Operating labor (365 Hours @ S20/11r/unit for 4 units) $29,200 

Supervision of Operating labor (15% of Operating Labor) $4,380 

Maintenance &. Repairs (20% ot Tctal Equ ipment Cost) $11,040 

Electricity {@ S.0E./kW-hr) $15,684 

Total AnnuaJ Dlract Operating &. Maintenance Cost $60,624 

INDIRECT ANNUAL COS,-. 

Capital Recovery (o/. c1 TctaJ Capital Investment • 1 o. 5)0 $17,554 

TotaJ Annua:i lndlr9ci Cost $17,554 

TOTAL ANNUALIZED COST $78,178 

I 

a All labor ovemead costs are included in operating labor above; no incremental cost for administrative tabor 
is included. · 

bcapital r&eovery facer based on 30 year project li fe ; 10% interest rate; no salvage value. 



Tab le 6-2 

200 \Vest M\VTF Ammonia Em iss ion Co nt rol System - Ac id Scrubber 
Capital and Operating Cost Es ti mate for Project V✓-236A 

CAPITAL INVESTMENT COSTS COST 

Purchase-d Equipment 

Scrubber Unit (2 Untts@ $13 ,800 each) $27,600 

Total Equipment Cost $27,600 

lnstallatK>n (50 % of Total Equipment Cost ) $13,800 

Piping (30 % of Total Equipment Cost) $8,280 

Instrumentation & Contro ls (30 ¼ of Total Equ ipment Cost} $8 ,280 

Engineering & Supervision (30 ¼ of Total Equipment Cost) $8,280 

Sub-total Equipment and Installation Cost $66,240 

Contingency p 5 ¾ of Equipment & Installation Cost) $9,936 

Start--up (10 % of Equipment & Installation Cost) $6,624 

Total Capita! Investment $82,800 

DIRECT ANNUAL OPERATING AND MAINTENANCE COSTS 

Replacement of Scrubber Solution ($85/ton) $160 

Operating Labor (365 Hours @ $20/hr/unit for 4 units) $14,600 

Supervision of Operating Labor (15% of Operating Labor) $2,190 

Maintenance & Repairs (20% of Total Equipment Cost) SS,520 

Electricity (@ $.06/KW-hr) $7,842 

Total Annual Direct Operating & Maintenance Cost $30,312 

INDIRECT ANNUAL COS"14 

Capital Recovery (%1 of Total Capital Investment • 1 O.S)b sa.m 
Total AnnuaJ Indirect Cost sa.m 

TOTAL ANNUALIZED COST $39,089 

a All labor overhead costs are included in operating labor above: no incremental cost for administrative labor 
is included. 

bCapital recovery factor based on 30 year project life ; 1 Oo/o interest rate; no salvage value • 
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For the 200 \Vest :\f\v7'"F. 2.060 lb/ye~ ( 1.03 :orJyr) \:. ould be rerT. o\·ed by tl: e scru bber. The 

cost effectiveness fo r the 200 \\'es t :\ 1\VTF is S3i.950 per to n of 2..•1unoni 3. removed. 

There are currently no av2.i l3.ble guidelines fo r accept.:.ble costS of 2.rrunonia removal; however, 

costs for removal of other air pollutants which are considered may be applied for comparison. 

Results of prior BACT analyses indicate that criteria pollutant emission control costs greater 

than $10,000 per ton removed are considered cost prohibitive. These significant costs, coupled 

with the low potential ernissions, and no adverse ambient air impacts expected support the 

conclusion that the option of ammonia re~oval using the packed bed scrubber is considered 

adverse; thus this option is rejected. 

5.1.2 Impregnated Carbon Adsorption 

Environmental Impacts. The environmental impacts from the application of impregnated 

carbon adsorption are related to disposal of the spent carbon. The amount of spent carbon that 

would be generated annually is estimated to be equal to 3 carbon canisters per tank or 12 total 

for 200 East and 6 total for 200 \Vest, each containing 1,000 pounds of carbon. The spent 

carbon will be disposed of in accordance wi th applicable regulations and would cost 

approximately $7,1 92 for the 200 East :\f\VfF and S3.596 for the 200 West M\VTF. Disposal 

does not present a significant adverse impact. 
. . 

Energy Impacts. Energy in die form of electricity will be required to provide the suction for 

drawing the emiss ions air strew, through the carbon c:inister. The system pressure drop is 

estimated to be 10 inc hes of w::iter: thi s corre spon ds to energy requirements of 31,629 k\v'h/yr 

fo r 200 East and 15,81 5 k\V"rJ:,T for 200 West. neither of which are adverse energy impacts. 

Economic Impacts. Tne economic imp2.cts of carbon 1dsorption are summarized in 

Tables 6-3 and 6-4 for the 200 East :i.nd 200 \Vest M\VTFs, respectively. The total capital 

investment for the carbon option is estimated at $68.820 for 200 East and $34,410 for 200 

West, with annual operating costs of $116.076 and $58 .038 for 200 East and 200 West, 

respectively. The annual arnonized cost for 200 East was determined to be $123,371; for 200 

\Vest, the annual J.rnortized cost was S61 .685. 

In the 200 East rvf\\lTF. the amoun t of arn.rr.on i3. removed is estimated to be 98 percent ~f the 

annual erri.issions of 3.500 !b/ye:ir or 3.-4-40 lb/yr ( l.i2 ton/yr). Therefore, the cost-effectiveness 

of the ammonia removal fo r the 200 E:i.st \1\VTF is Si l .T27 per ton of ammonia removed. For 
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Tab le 6-3 

200 East f.~V/TF Ammon ia Em iss ion Control System - Carbon Adsorption 
Capital and Opera ti ng Cost Es t ima te for Pro ject W-236A 

CAPITAL INVES™ENT COSTS COST 

Purchased Equipment 

Carbon Adsorption Unit (4 Units @ 5,735/unit) $22,940 

Total Equipment Cost I $22,940 

Installation (50 % of Total Equipment Cost ) $11,470 

Piping (30 ¾ of Total Equipment Cost) $6 ,882 

Instrumentation & Controls (30 % cf Total Equipment Cost ) $6 ,882 

Engineering & Supervision (30 % of Total Equipment Cost) $6,882 

Sub-total Equipment & Installation Cost SSS,056 

Contingen....'j' ( 15 % of Equipment & Installation Cost) $8,258 

Start-up (10 % of Equipment & Installation Cost) SS,506 

Total Capital Investment $68,820 

DIRECT ANNUAL OPERATING & MAINTENANCE COSTS 

Replacement of Adsorption Units (@ SS,735/unit) $68,820 

Disposal of Used Adsorbers (@ $299.65/cf) $7,192 

· Operating Labor (365 Hours @ $20/hr) $29,200 

Supervision of Operating Labor (, 5% of Operating Labor) $4,380 

Maintenance & Repairs (20% of Total Equipment Cost) $4,588 

Electricity (@ $.06/kW-hr) $1,896 

Total AnnuaJ Direct Operating & Malntenanca Cost $116,076 

INDIRECT ANNUAL COS,.- . 
Capital Recovery (% of Total Capital Investment • 10.6)b $7,295 

. 
TotaJ Annual Indirect Cost $7,295 

TOTAL ANNUALIZED COST $123,371 

a All labor ovemead costs are included in operating labor above : no incremental cost for administrative labor 
is included. 

bCapital recovery factor based on 30 year pro jed life; 10% interest rate: no salvage value. 



Table 6-4 

200 \Vest M\VTF Ammonia Em iss ion Contrcl System - Carbon Adsorption 
Capital and Operat ing Cost Estimc te fo r Pro ject \V-236A 

CAPITAL INVESTI~ENT COSTS COST 

Purchased Equipment 

Carbon Adso~ion Unit (2 Units@ $5,735/unit) $11,470 

Total Equipment Cost $11,470 

Installation (50 % of Total Equipment Cost) $5,735 

Piping (30 ¾ of Total Equipment Cost) $3,441 

Instrumentation & Contro ls (30 % of Total Equipment Cost) $3,441 

Engineering & Supervision (30 % of Total Equipment Cost) $3,441 

Sub-total Equipment & Installation Cost $27,528 

Contingency ( 15 % of Equipment & Installation Cost) $4,129 

Start-up (10 % of Equipment & Installation Cost) $2,753 

TotaJ Capita! Investment $34,410 

DIRECT ANNUAL OPERATING & MAINTENANCE COSTS 

Replacement of Adso~ion Units (@ $5, 735/unit) $34,410 

DisposaJ of Used Adsorters (@ $299 .S.Sici) $3,596 

Operating Labor (365 Hours/unit @ $20ih r) $14,600 

Supervision of Operating La.bor ( 15% of Cpera:ing L~or) $2,190 

Maintenance & Repairs t20% ct Total E~'..i i;,r.;ent Cost) $2,294 

Electricity (@ $.06/kW-hr) $948 

TotaJ Annuaf Olract Operating & Malntenanca Cost $.58,038 

INDIRECT ANNUAL cosr4 

Capital Recovery(¾ of Tota.I Capital Investment. 10.6}!:I $3,647 

TotaJ AnnuaJ lndlract Cost $3,647 

TOTAL ANNUALIZED COST $60,475 

' 

a All labor overhead costs are included in operating labor above; no incremental cost for administrative labor 

is included. 
bCapital recovery fac:or based on 30 year pro iect li fe : 100,'., interest rate; no salvage value. 
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the 200 \Vest }.,f\\'1F. 2.0~0 ):)/ )T (1. 02 to :-./yr) \; c cld ':-e re:-:-,O \ _ed ~y :~,e .::.dsorption system. 

The cost effectiveness for 1:1e :oo ·1\'e st \r.\·TF ;s 560. ~'i 5 per to n of ::.... .. -:-:;nonia removed. 

As previously stated, there are current1y no av2.i lab le gt.:idelines fo r acceptable costs for 

ammonia removal Criteria pollu tant errijssion conrrol costs greater than S 1,000 to $10,000 per 

ton removed are considered cost prohibitive. Therefore. the economic irnpact ammonia removal 

using impregnated carbon 2.dsorption is considered adverse, and this option is rejected. 

5.1.3 No Controls 

Neither of the technically fe2..S ible con trols are acceptabl e as T-BACT due to the unacceptably 

high cost-effectiveness. Therefore , no controls are considered T-BACT for ammonia. Funher­

more, it should be noted that unconcroded ammonia emissio ns are not expected to pose adverse 

environmental effects.. The SQER for ammonia is 17,500 lb/yr. The estimated annual release 

rate for uncontrolled ammonia emiss ions are 3.500 lb/1T fo r 200 East and 2,080 lb/yr for 200 

West. The T-BACT analysis for ammonia concrol is su.mrnarized in Table 6-5 for the 200 East 

MWfF and Table 6-6 for the 200 West MWTF. 

5.2 voe Controls 

Environmental, energy, and econorruc impacts are discussed for VOC control options 

considered technically feasible. 

5.2.1 Carbon Adsorption 

Environmental Impacts. Potentia1 environmental impacts from the application of carbon 

adsorption are related to disposal of the spent c:i.rbon. The amount of spent carbon that would 

be generated annually is estimated to be equal to four c:i.rbon canisters for the 200 East 11\VTF 

an~ two for the 200 West MWTF, each containing 1.000 pounds of carbon. The spent carbon 

will be disposed of in accordance with applicable regulations and would cost approximately 

$2,397 for the 200 East M\VrF and S 1.199 for the 200 West 11\VTF. Disposal does not 

present a adverse impact. 

Energy Impacts. Energy in the form of elecoicity will be required to provide the suction for 

drawing the emissions air stre:irn through the c:i.rbon canister. The system pressure drop is 

estimated to be 5 inches of water. this converts to energy requirements of 15,815 kWh/yr for 

200 East and 7,907 kWh/yr for 200 West. neither of which are adverse energy impacts. 
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Uocontrolloo 
Control [mis&ion, 

Alturnalivu (llityr) 
.. ·- - -

Acill Scrnbbur 3.!>0E t03 

Ca11Ju11 Adsorpllon 3.50E t03 

llasul111u 3.50E+0 3 
.. . 

" L 1111:.s1ons roduction ovur liasttltnu lo11ul. 
1'I11:;t,1llud i;ap1lal cost rulativu lo liasuh11u 

Toblo 6-5 

Summary ol T-BACT Analysls lor Ammonlo Emissions 
lor tho W-236A 200 Easl Mulll-functlon Waslo Tank faclllly 

Economic lmpacls 

Total 
Emissions Total Capital Annualized Cost 
Roduction" lnvustmuntb Coste [lloctivonuss<.1 

(llityr) ($) ($/yr) ($/Ion) 
. - ··-·--·-· 

3 46[ , OJ 165,600 70 ,178 45,100 

3 44 [ ,O J 68,820 123,371 71 ,727 

. . .. .. 
•-· - -· - - .. . 

Advorse 
Economic 

Impact 
(Yos/No) 

Yus 

Yus 

.. 

'·l11d udus cap1L1I and opuraUng costs . lhu capital ruco11111y lac;tor Wi.lS ur,ud basud on o 30 yoar oquipmonl lilu and a 10% annual inturusl ralo . 
" A11urauu Cost Ellucl111unuss is total annualizud ws l lor lliu cunlrnl uplion d111idud liy 01? umissions roductions rusullin!J lrom 010 option . 
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Advorso Advon;u 
Environmonlal Enorgy 

Impact lmpacl 
(Yos/No) (Yu:./No) 

... . - ····-

No No 

No llo 

. . 
. .. - .. ··-·· 



Unconlroled 
Conllol Emissions 

Altornativo (lb/yr) 

Acid Scrubber 2.08E•0J 

Carbon Adsorption 2.00E.0J 

Basolino 2.ooE.oJ 

aEmissions roduction ovor baseline lovul. 
,tifnstallud capital cost relative lo baselinu . 

Q 

Tablo 6-6 

Summary of T-BACT A_nolysls for Ammonia Emlssl~ns 
for the W-2J6A 200 West Mulll-Funcllon Waste Tank Faclllty 

Economic Impacts 

Tolal 
Emissions Total Capital Annualizod Cost 
Roduction• lnvoslmonf Cosf Elfoclivonoss d 

(lb/yr) ($) ($/yr) ($/ton) 

2.06E•03 82,600 39,009 37,950 

2.04Et03 34 ,410 61,605 60,475 

.. .. .. --

Advorse 
Economic 

Impact 
(Yes/No) 

Yos 

Vos 

.. 

clncludos capital and oporaling costs . TI1e capital rucovu,y factor was usod basud on o 30 yoar oquipmont lilu ond o 10% annual intoros t rato. 
"Avorago Cost Elluctivunoss is tolal annualizod cost lor tlm control option dividud by tlm omissions roductions ru~.ulllnlJ lrom tho option. 

' ' 
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Advor&o Advorliu 
Environmonlal Energy 

Impact Impact 
(Vos/No) (Yo5/ tfo) 

No No 

No lfo 

. . 
··-



911· ~ 329? .. 055? 

Economic Impacts. :lcso;-; ~o:i are surr .. rnmzed in 

Tables 6-7 and 6-8 fo r the 200 EJ.st :nd 200 West :\1\\FTFs respec ti \'e ly. The total capit2.l 

investment for the c:1rbon 2.c:sc'inion un it is escim:lted 2. t S 17.4-00 fo r both th e 200 E.1.St and 200 

West MVrrFs, with annual operatin g costs 9f S36.101 an d S22,828 fo r 200 East and 200 \Vest, 

respectively. The capit2.l cost of the VOC c:1rbon adsorption unit is slightly higher than that of 

the ammonia carbon adsorption unit as a result of the carbon formulation required for VOC 

removal. The annual amortized cost for 200 East was determined to be $37,947; for 200 West. 

the annual amortized cost was $24,674. 

In the 200 East M\VTF, VOC removal is estimated to be 80 percent of the annual emissions of 

29,000 lb/yr or 23,200 .lb/)'T (11.6 ton/1T). Therefore, the cost-effectiveness of the voe 

removal for the 200 East ~1'\/TF is S3.271 per con of VOC removed. For the 200 West 

MWTF, 12,800 lb/jT (6.38 ton/;T) would be removed by the adsorption system. The cost 

effectiveness for the 200 West }..1WTF is $3,855. per ten of voes removed. These cost 

effectivene_ss values are not considered to be adverse; thus, carbon adsorption is selected as T­

BACT for voes. Summaries of the T-BACT analysis are given in Tables 6-9 and 6-10 for the 

200 East and 200 \Vest :Nf\1/TTs. respecti\·ely. 

6.3 Iodine Controls 

Although three technically feasible conrrol technologies were identified in Chapter 5.0 of this 

report, the result of the VOC .evaluatiory which est.:.blishes carbon adsorption as T-BACT for 

voe control implies that no addition:il energy. em1 ironmental, or economic impacts would be 

incurred from utilizing c:?..rbon 2.dscrptio n JS T-BACT fo r iodine control. In addition, carbon 

adsorption represented th e !'":iOS t d t:c:ent of the potentiJl a..! tern:nives for iodine conrrol. Based 

on these conclusions, c:lrbon 2.dsc ~ t:on •,;. il l be cons idered as T-BACT for iodine. 
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T2ble 6-7 

200 East M\VTF voe Emiss ion Control Syst em - Carbon Adsorption 
Cap ital and Operating Cost Estimate for Pro ject V✓-236A 

CAPITAL !NVESTMENT COSTS COST 

Purchas.E-d Equipment 

Cart:>on Adsorption Unit ( 1 Unit @ S.S ,800) $5,800 

Total Equf pment Cost $5,800 

Installation (50 ¾ of Total Equipment Cost) $2,900 

Piping (30 % of Total Equipment Cost) $1,740 

Instrumentation & Controls (30 ¾ of Tctal Equipment Cost) I $1 ,740 

Engineering & Supervision (30 ¾ of Total Equ ipment Cost) I $1,740 

Sub-totaJ Equipment & lnstallatlon Cost $13,920 

Contingency (15 % of Equipment & Installation Cost) $2,088 

Start-up (10 % of Equipment & Installation Cost) $1 ,392 

Total capital Investment $17,400 

DIRECT ANNUAL OPERATING & MAINTENANCE COSTS 

Replacement of Adsorption Units (@ $5,800/unit) $23,200 

Disposal of Used Adsorbers (@ $299.65/ci) $2,397 

Operating Labor (365 Hours/un:t @ S20/hr) $7,300 

Supervision of Operating Labor ( 15% of Operating Labor) $1,095 

Maintenance & Repairs (20% of Total Equ ipment Cost) $1 ,160 

Electricity (@ $.0&-i<W-hr) $949 

Total Annuaf Direct Operating & Malntenanca Cost $36,101 

INDIRECT ANNUAL COS,-. 

Capital Recovery (% of Total Capital Investment • 10.6)b $1,844 

Total Annual Indirect Cost $1,844 

TOT AL ANNUALIZED COST $37,945 

8 All labor overhead costs are included in operating labor above: no incremental cost for administrative labor 
is inciuded. 

bCapital recovery factor based on 30 year project life: 1 O¾ interest rate; no salvage value. \ 
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Table 6 -8 

200 West MvVTF VOC Em iss ion Control System - Carbon Adsorption 

Capital and Operat ing Cost Est imate for .Project W -236A 

CAPITAL. INVESTMENT COSTS COST 

Purchased Equipment 

Carbon Adsorption Unit ( 1 Unit @ 5,800 /unit) $5,800 

Total Equipment Cost $5,800 

Installation (50 % of Total Equipment Cost) $2,900 

Piping (30 % of Total Equ ipment CQstl $1,740 

Instrumentation & Contro ls (30 % of Total Equ ipment Cost) I $1,740 

Eng ineering & Supervision (30 % of Total Equipment Cost) $1,740 

Sub-total Equipment & Installation Cost $13,920 

Contingency ( 1 5 % of Equipment & Installation Cost) $2,088 

Start-up ( 10 % of Equipment & Installation Cost) $1,392 

Total Capital Investment $17,400 

DIRECT ANNUAL OPERATING & MAINTENANCE COSTS 

Replacement of Adsorption Units (@ $5, 735 /unitl $11,600 

Disposal of Used Adsorbers (@ S299 .65 .'cf) $1, 199 

Operating Labor (36 5 ~curs .' •J r,:t @ s 20 hr) $7,300 

Supervis ion of Oi:;erating L;;ccr '. i S :: ,:f ::>~erat;ng La tori $1,095 

Maintenance & Repairs !20:S -=~ 7:: :: 1 =~i..: ipment Ccstl $1, 160 

Electricity (@ $ .06 /k'N-hr) $474 

Total Annual Direct Operating & Maintenance Cost $22,828 

11'-JOIRECT ANNUAL COST' 

Capital Recovery ! % of Total Cap ital Investment = 10.6)" $1,844 

Total Annual Indirect Cost $1,844 

TQTAL ANNUALIZED COST $24,672 

'All labor overhead costs are inc ll.!ded in operat ing labor above; no incremental cost for administrative 
labor is included. 
~capital recovery factor based en ;0 y e;;r :Jr: !ect !i fe; 10% interest rate; no salvage value. 
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Unconlrollod 
Conlrol Emissions 

Alturnalivu (lbtyr) 

Carbon Adsorption 2.90E+04 

13asulinu 2.90E+04 
--

a[mi5sions roduclion ovur baseline lavul. 
t,ln5tallod capital cosl relalivu lo baseline . 

Table 6-9 

Summary of T-BACT Analysls for voe Emissions 
for the W-236A 200 East Mulll-Functlon Wo:ite Tank Faclllly 

Economic Impacts 

Totnl Adverse 
Emissions Tolal Capilnl Annualizod Cosl Economic 
Roduclio118 

lnvostmontb Cosf Elfoclivenussd Impact 
(lbtyr) ($) ($/yr) ($/ton) (Yes/No) 

2.32E+04 17,400 37,945 3 ,271 No 

" ·- ·- -· --
·--· -

clndudus· capital and opuraling cosls . The capital rocovury lador was u~d bosud on a 30 yuar oquipmunl lile oncJ 11 10% annual inlurost ratu. 
'-'Avurauu Cosl Elluclivunuss is Iola! annualizud co5t lor thu i;untrol option JivicJod by tho omissions ruduclions rusullin!J hom tho option. 
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Adven;e Advorso 
Environmental Enurgy 

Impact Impact 
(YurJNo) (Yust tfo) 

---

No Nu 

--
- -



UncontroUod 
Conlfol Emission& 

Altornativu (lb/yr) 
- - ·-

Gait.Jon Adsorplion 1.59E.04 

Oasuhnu 1591: ,04 
-· 

8 [m1ss1011s ruductJon ovur basolin11 kivol . 
l>lt1sl:1llud capu.al cost rulatJvo to basultnu . 

-

Tnblo 6-10 

Summary of T-BACT Analysis for voe Emissions 
for the W-236A 200 Wost Mulll-Functlon Wnsto Tonk Faclllty 

Economic Impacts 

Tolal Advor&o 
Emissions Tolal Capital Annualizod Cost Economic 
Ruduction• lnvostmontb Cosf Elloctivono&sd Impact 

(lbty,) ($) ($/yr) ($/ton) (Yus/No) 
- -- - .. 

1.2U[,04 17,400 24,672 3,855 No 

· • .. .. . . 
·- ·--·· . -·-

"lmJudus cap1l:d and op(l(alino costs . 11,u capIta.l 1uc,011ury f,1<.1u1 was usud basud on a 30 yoar oquipmont lilo and n 10% annual inturost rato. 
t.1A11111auu Cost [lfuc,uvunuss is to t..il a1111ualtzud cus t lur lhu cu111ml option d1vidud by lllu omissions roductions rosuhino lrom dw option . 
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Adverse 
Environmontal 

Impact 
(Vos/No) 

No 

.. 
.. 

Advur&o -
Enrnyy 
Impact 

(YmJNo) 
-- - ··- - - · --

Mu 

·· -
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~ 
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7.0 Air Quality Analysis 

Chapter 173-460 of th e \V . ..\C est.:bi.is:-:es SQ ::: ;( :..-,j 2cce;:::::.c le source imp2ct !e\·els (ASIL) for 

toxic air pollutants. To de;errn.ine the irr:;nct of the co:1 ~ olled toxic air pollutant emissions, 

specifically VOCs from Project \V-236A. comp:L'i son of th e controlled emission rates to SQERs 

is given in Tables 7-1 and 7-2 for 200 East and 200 West M\VfFs. Controlled emissions for 

VOCs are based on the T-BACT recommendatio n. As shown in the tables, the controlled 

emissions are below the respective SQERs. Appendix C contains the WAC tables of SQERs 

and ASILs. 
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Table 7-1 

200 East MWTF Controlled Hazardous Air Pollutant Emissions 

Uncontrolled Annual Controllod Small Quantity . Controlled Stack 
Hazardous Air Emissions Emission Aato Emission Aato Emission Co11contralion 

Pollutant (lb/yr) (lb/yr) (lb/yr) (11g/m3) 
- --- -- .. . .. -- ---

Acetone 3.75 E+03 3.05 E+02 4.37 E+04 4.65 [103 

Benzene 3.Ga E+0O 3.94 E-01 2.00 E-1-01 G.01 [ 100 
·• 

1-llutanol I 03 E+0S 1.89 E+03 4.37 E+04 2.89 E-104 

Ca, lJon T olrachlorido 2.01 E-02 3.00 E-03 2.00 E+01 5.00 E-02 

2-Hexanono (MBI() 1.51 E-t02 1.61 E+01 1.05 E+04 2.45[,02 

4-Melhyl-2-Ponlanono (MIBK) 1.06 E+04 1.14 E+03 4.37 E+04 1.73 E-t 04 

NPH (Korosonc) 5.83 E+06 2.45 E+03 4.37 E+04 3.73E,04 

Total VOCs 2.90 E+04 5.80 E+OJ 
- --

KN\u\ l000\2J6CTOX.7-1 \07-27-0-4 



Table 7-2 

200 West MWTF Controlled Hazardous Air Pollutant Emissions 

Uncontrolled Annual · Controlled Small Quantity Controllod Stack 
Hazardous Air Emissions Emission Rate Emission Rato Emission Concontralion 

Pollutant (lb/yr) (lb/yr) (lb/yr) b1g/m3) 

Acetone 2.81 E+03 1.52 E+02 4.37 E+04 4.GS E• 03 
• Bcnzono 4.00 E+00 3.94 E-01 2.00 E+01 1.20 E,01 

1-Butanol 7.70 E+04 9.45 E+02 4.37 E+04 2.00 E-104 

Carbon Tetrachloride 2.01 E-02 3.00 E-03 2.00 E+01 9.00 E-02 

2-Hcxanono (MBK) 1.13 E+02 1.21 E+01 1.05 E-t 04 3.G9 E-102 

4-Mcthyl-2-Pentanone (MIBK) 7.95 E+03 0.40 E+02 4.37 E+04 2.59 E1o-l 

NPH (Kerosene) 4.37 E+06 1.23 E+03 4.37 E+04 3.75 E,0,I 

Total VOCs 1.59 E+04 3.19 E+03 
. . . 

KN\9 s\ 1000\230CTOX.7-2VJ7-27 ·0-4 
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CH2:'\1 HILL Telephone Con ...-enation Re-eor d 

CALL TO 

DATE 

Larry Rosalini 

12/3/93 

PHONE NlJNIBER 708-564-5070 

SUBJECT Arr.mania mist scrub~ 

They sell mist scrubbers. Uswilly, these used for gas st:re.arr.s at 4000 cfm or 
higher, and for removal of ammonia at higher con~na-...tions than we have. Cost 
starts at $125,00J. Have an air compressor, control panel, lots of instrumentation.. 
A.re large units - won't be efficient for smill applications. 

Mist scrubba is hollow chLmbr::r where mist is sprayed in. Get much· greater 
surface area for exchange. Suitable for high concena-...tions.. flov.,ntes.. Vay low 
pressure drop. 
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CH1~f HILL Telephone Conversation R~rd 

CALL TO 

DATE 

Catherine Sow~ Westinghouse Hanford Company 

12/8/;3 

PHONE NUM.BER 509-376-2780 

St.JBJECT Iodine gas removal processes at Han.ford 

The only case where Hanford has controls for iodine gas is the silver zeolite 

reactor at the Pu..'l"CX pwt. The conditions at the inlet were 1.55 ppm at 278 scf~ 

and 30'C. They achieved a DF of 1 to 1000. depending on filter conditions. The 

outlet concentration was 8.6 x 10-3 ppm. I-129 was about 1/10 of the iodine 

stream; the rest Wal I-131. 

- I 



CH2:\1 HILL Telephone ConYersati on R~ord 

CALL TO 

DATE 

Dana Emmonds, SAIC-R2.deco, San Diego, CA 

12/6/93 

PHO~~ NID-IBER 800-962-1632 

SUBJECT Iodine removal with silver z.eol.it.e 

They work with sampling. Provide S35 cartridges \1/ith the silver zeolite - only 
l" by 2". Would need someone who could provide a larger system with baft1es 
for longer residence ti.me. Probably zeolite would be cost prohibitive. Didn't 
think they could help us. 

They buy zeolite to use for sampling, from Doug Pourri at Ioncx. Suggested 
calling Doug P. . -

\ 



CH2\f HILL Telephone ConYersaticn Record 

CALL TO 

DATE 

Chuck Jarnecke, Camercn Yakima. Inc., Yakima, WA 

12/13/93 

PHONE .NUM:BER 509-452-6605 

SUBJECT Carbon adsorption for ammonia removal 

If they were to picl: up used cznister and bring new one, costS as below~ 

Need a completed spent cz.rbon profile form. $100/waste stream. If material is 

classified as haz:mio~ nee::! haz:z.rdous manifest fee of $50 per manifest. Not · 

including the freight to Cameron and back to site. 

Costs are initial plus $1500 per scrnce, plus $250 for disposal. Don't know if 
radioactivity is a problem. 

.. 



CH2M HILL Telephone ConYe~ar.ion Record 

CALL TO 

DATE 

Chuck Jame.eke, D.rnercn Yakima. Inc., Yakima, WA 

12/8/93 

PHONE NUMBER 509-452-6605 

SUBJECT Carton adsorption for 2.ITJTionia removal 

Impregnated carbon has phosphoric acid. Neutralizes the ammonia, producing 
ammonium phosphate. 

If space is not a problem. "tub-scrub" would last a long time. and not need 
frequent service. Used 24 hours a day at 360 scfm at 32 ppm ammonia. 98% + 
removal efficiency, 1/10 second contt.ct time. Carbon usage would be to 
saturation. use 0.218 lbt-'hr. · Bretl:Ihrough will occur sometime before this. 

Only hands-<>n required is when change unit. 



CH2:\1 HILL Telephone ConYers~Hion Record 

CALL TO 

DATE 

Brian Kini.rr,er, Dual. l DivLSion, MetPro Corporation, 
Owosso, 1-,,il 

12/9~3 

PHONE r,..-uMBER 517-725-8184 

SUBJECT Ammonia removal v.ith acid scrubber 

Acid carryover from the scrubber should not be a problem, as the outlet has a rr,lst 
eliminator. 

-



CH2M HILL Telephone Con\' ers3ti on REi:ord 

CALL TO 

DATE 

Dale McQuee.:1, ~uTech ~cr..hwest 

12/3/93 

PHO~'E NUMBER i08-564-5070 

SUBJECT A1nmonia vapor removal 

DeArnine injection in QCID - quick cont.a.ct cha..-nber - suitable for removal of up 
to about 30 ppm. Have not done for ammonia removal even benchtop. Don't 
know the removal efficiency for ammonia. 
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CH2~f HILL Telephone Conve~tion Record 

CALL TO 

DATE 

Doug Pourri, Ionex, Denver, CO 

12/10/93 

PHO NE NUMB ER 303-666-4400 

SUBJECT Iodine adsorption on carbon or zeolite 

They provide silver zeolite to various customers. The test concentration is i .3 x 

10•: mg/m3. Certification done by EE + T, Dr. Ludwic~ 946-7002 in Richland, 

WA (who said this is 100,00J times u Large as our concentration • I ca!c 10,000). · 

That's the lowest concentration which Ioncx · detls with. They sell zeolite and 

customers do their own thing. not necessarily reporting back on conditions. this 

is the only company in the US who mpplies this (not true, according to Hi-Q; 

maybe he ~ as a vent systcm7). They sell to air samplers such as SAIC-· 

Radeco. Also sell a lot to Japan. 

At Hanford, sold some silver zeoli~ but not as a ve:1t system. Don't know what 

was used for. 



CH2M HILL Telephone Conversztion Rc-eord 

CALL TO 

DATE 

Dr. George Boron, Hi-Q Environmental, La Jo lla, CA 

12/6/93 

PHO~~ N'U1Y!BER 619-549-9657 

SUBJECT Iodine gas removal with silver zeolit.e 

Costs S225t1b 
Used in sampling in the nucleu industry. Can differentia.te between iodine and 

noble gases. Carbon will collect all of them. Therefo~ they ma.ke zeolite for 

sampling purposes after an accident. when need to see whether I was present. and 
for analysis of Iodine. · 

Suggests talking to Alltech - make - or SAIC 

Elemental iodine will condense on anything - particles. vent sys~ caroon. Will 

stay until conditions change. On impregnated carbo~ che~ so won't 

resublime. But adsorption on carbon will be negatively affected by humidity, 

other species present. temperature.. 

Methyl iodide - gas at room temperature - the tricky one because doesn't 

condense. AgZ will remove it. 

We are the only m.frrs of silve::- ~lite material anywhere (Note by me: not true, 

according to Ionex) 

!2- is a solid which sublimes. If use pla.i.n carbo~ then can also desorb if 
temperature up, for in.stlOce. Also, other things will adsorb on carbon - water, for 

instance. Icnptegnated holds u a chemical bond - covalent and Van der Wws. 

not just a.d.sa:t:l(deso eqmllcrium. 
.... ' 

. ----. 
. , 
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c; . .ef : .• :: ; .. : ·~- - ,- ::- . , .. -,5 .. ,;.c.:s- ,-:> -- ,;" ,e,.: ;,: - v::: : , . g. 

~Alf; OFF ICE A.NO 

"'-"-NUFACT:..:R1NG HEADCUARTEi=l.S 
' ::0 ,,..OUS i ;:;1,1.L ::;; :v E 
CWCSSO M l •oH 7 

· ! 517) 7Z5 · 816A 
/ FAX , ~ 1; 1 ; 2~ -s ,i;e 

THANK YOU FOR YOUR INQUIRY. WE ARE PL~SED TO SUBMIT THE FOLLOWING PROPOSAL. 

TO PROPOSAL NO. 

CH2.~ Hill Bellevue Office 060-1693-005-I-006-B 
P. 0. Box 91500 
:Sellevue, Ya 98009-2050 DATE OF PROPOSAL 

Fhona: 206 - 453-5000 Fo:: 206 - 462-5957 Decei::ber 10, 1993 

ATTENTION OF END USER YOUR REFERENCE NO. 

s.uz.h R.1ch£rd.s H.a.nford Site, '·,:.1A 

SHIPPING SCHEDULE 
6-8 vks after receipt of PO 

TERMS F.0.8. 
CNOS50, Michigan 

& approval of prints, if any ?rogr&ssive - see beloY Freig.~t noc Included 

Bs,ds of Pesim 
Sateh Operation - Esti.Iu.ted removal effici&ncy of 99\ on £.1DOnia (NH3) 
- Initial solution r&quired: 159 gal. of 351 H2S04 
- Esti:.&tad solution lif•: 4000 hours of operation 
- Yuta generated: 159 gal. evary 4000 hours of 21-l/2t &lDOnium sulfate solution . 
• Aeid carryover into airstra&.:a should not oecur 
• Toul ·.sea.tie pressure: 4• w. c. 

I 

i.. l - Du.all Division Ej ector;T-ower Scrubber f£bricatad of '?.VC ma.terial and 
equipped wi t:h educ tor, p&.ck cower, in urn.al recircuh.tion ccmk and 
recirculation pu:p. 

BUDGET PRICE ....... . . $13 , 800 .00 

NET ?RICE 

·. Item, n°c !ncludfd 
·Frighc eo ·jobaita, field service testing, intarconnscting du.ct:York, control p&nel, motor 
starters, chemical.a &nd exearnal pipi~ and fittings. 

TERMS: 101 upon haua of ordar 
401 before releue for shipment 
501 Net 30 Days from d.&ta of shipment 
Subject to credit approval 

, t Ouall Division's stand&rd ter.u a.nd conditions apply to a.ll tr&nS&ctions, a coµ ·. 
which i.s includad wit:h each proposal. Full p4y:Mnt i.s due Rec 30 dJlys from d.t:, 
shipment. Payment ret.ain.tge and/or liquid.&tt.d ci..c.lug•s vill nee be accepted b·. · · ,. 
Du.all Division. 



=060-1593-005-!-006 ?a.;e 2 

Our representative in your area: ~r . George Todd Phone : 206/8 85 -2805 
Axit..l.l Coi:,posites 
Reci:ond, ~A 98073 

To. insure proper processing, ~ purchaso orc!er resulting frc:a this proposal should b e 

issued to: 

M:.-r-?RO CORPORATION DUALL DIVISION 
1550 Ind~trial Drive 
Owosso, lil 48867 
Acen: Sal•s Secret~ry 

MET-PAO CORPORATION. 0UALL 0I111s,c-. 



~::.7'-P HO COHl'CRAT:C ~~ '.,L:,\ l.!.. DI VI S IO!'i 

MODEL ET SC2.L'"BBE2.S 

Ou.all scrubbers are ::.a.nuf'"c:ured f=oai Type II Grade I ?VC - confo~ing to ASTM 
01784 &.nd containing no plasticizers, or fro:= poly·propylene - conforming to 
A.STM P2l46. All vessels are of hot-g£s '«'elded ccr-.s truction and are hydros­
tacic&lly tested at the factory by filling to the air inlet nozzle. They are i:u.da in flanged sections for a.sseet.bly on sit• by th• Contractor. Flange sealLnt 1.nd h&rdw1.r• are provided by Ou.a.ll. Th• h&rc:wa.re is 316 stainless steel. The fla.ng• se&lant is silicone ~.J.bbar or 3• x 3/8• neoprene gaskets. 

senicwrnl Pe:1rn 
Th« structural design is based on cper&tion at & tu.Xi~um ta~per&ture of 120°F , wicti a 100 ~ph wind lo~d, and in seismic zone 3. A load safeey factor of three (3) is applied to cha design . Tie downs, guy wires , anchor bolts, and founda­tion are not provided by _D1all. The polypropyl&no pr.eking support system will h&ve & 1%..&.Xi.mu::a deflection of 1;2• . 

Ejector 
An ejector provides th• motive fore• for inducing air flow and 0verc011ing sucic prassura losses in tha systa11. Therefore, a f&n is n0c raquired for mosc applications. Scr.i.bbing solution is recirculated t hrough a spray nozzle in tho ejector . This flov entrains air, cre&ting a draft . 

Recxs1,1separaeor Tank 
f.oc:h •jeccor and packed tower are mou.ncad on top 0f a t&nk whieh serves as a su:p to cone&in the scrubbing 10luci0n &nd. to separ&co th• bulk of the ~otive fluid from the a.ir stra&a . 

Pac)sinc 
~• provide high-efficiency polypropyl•n• p&cKing supported 0n polypropylene or FRP gracing. 

Per:d,s;er 
Scrubbers have ~n integral iaist: eli.Ain&tor . Thi• will be 12• of polypropylene pa.eking supported on p0lypr0pylano or F'R.P grating. It is locaud above the spray nazzlaa in the tover 1ec:ci0n. The iaisc elimin&cor will remcvo 99, of droplacs 10 ucron.a &.nd larger. 

Access 
Two &c:ceaa ~ru vith clea.r PVC covers ara provided. ntey are loca.ced for 
in.spec:t:ion of spr~y nozzles, and ac th• sump for liqui d lavel inspection . Sealant: and h&rdvara ara provided by Ou.all. All harc:vara is 316 stainless steal. Silicone r\lbber ual&.nt or 3• x 3/8.• neoprene gukaca are provided . 

Liquid Dis;.ibution \ The liquid distributor consists of =pr&y n0%:las in a hcad&r arr&.ngemenc.\ The 
entire assembly is constructad from Schedule 80 ?VC pipe with PVC nozzles . I c 
is inst&lled at the f&c:ory . Hay-.&rd full-union PVC ball valves are provided 

Prod~cc Data Sheet 211-52 / 061693 
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L~-l{S f~w CO~ulT~C~S 

Ey Acr:cpt.1nca of this Offer the i.!uycr ::::xprc·ssly A~rces: 

1. ACREE.~· s~bjecc :o ?a=ag=a~h 2 herecf, chis Offer :uay only be acce?ted en, a.nd i~ ex;,ressly l~~iced co acceptJ.nce of, the exact: t:er:us and conditions cont:ainad herein e.nd any ,cceptance by ·suyer shall be dee~ed. an aceept:anee of all cha said ter~s and condiciois, ~nd t:his Offer eont:ains a final, co~plate ~nd exc:lu.sive state~ent: of the ter~~ and co~dit:ions of the concra.c:t: bet"wecn ~~c-Pro Corpor&e:ion Du.1ll Division and -~uyer . relative t:o the sale of cha products, mat:arials and/or work::'ariship described or ref1ranc:cd to on ~,a fronc side hcraof and there have been no written or verbal undu:·st:.imdings or &gree11encs relacive i:heret:o ocher than chose herein su.cad. 

2. MOOI?ICATIOM • ~o waiver or ~odification of or addition co the ter~s and conditions cont:ain~d heroin sh,ll be v~lid unless in writing and signed by a duly &u~,orized rapres&nC£Cive of Kac-Pro Corporzcion Ou.all Oivision. 
3. Tu.MS • Unless otharvi.se st:,ted in our proposal, tha st&ncard payment: cer:u &rQ 101 vith purch~e order, 40\ prior to shipment and SO\ nee 30 ci&ya subjccc co credic appraval. Prices are q~c:ed F.O.a. Owosso , Michig£.-i. !uyer' • fin&ncial ra~ponsibility i• ac all Cillaa s~bjecc to approval of Xac:•Pro Corj>oration Ou.sll Division, and K•C•Pra Corporation Ou.all Ci.vision- 2.ay at: any ciis• require pAy1:;enc in &dvanc• or sat:isf.sccory securicy or gu.ar&nt1• that: invoic:as will be promptly paid vhcn due. If 5uyer fail• c.o coRl)ly vit:h any car:sa of paysHnC or raquiraaenca to secure p4)'4nC, KaC•PTo Corporac:ion Ou.all Division reserves the rig.he co withhold fur1:her d.4liverias or te~in.aco the Agracmcnc 4nd any unpaid ~mount shal l thereupon beco·m.e imHdiat:ely dtJe. 

4. CO~C!XS • Kee-Pro Corporation Ou.ll 01.visiort shall noc be held liable or daeaed in d.ef&ulc if pravencad £re• perfan&ing any of tha obligat:i0M o! c.he Agraeaanc: du.a co c~uses beyond i ca r1£s0nabla control such u !ire, flo.od, draught, 4C:C~ of Cod, ~4r, rioc, scrik••• differences vich voraen, lockout~, •pic••ic:, quar&ntin••• dslaya in t:ransportAtion, sharugo of cus, fu.al, l~bor or :utcrials, e::r.oargo or govarnmenc&l orders or &.e:tiorua vhich in any vay incarf~r• with th• purc:h&sc ar iu.nl.Lfac:tura or flav of cha n•~•as,ry r:.4Cari&ls, product:: or labor required c:o i:unufacture or f&bric&ce the prcx:uc:u, :u.carial• or wo~~hi? dsscribed or refarre~ co on c.'w !rtmc aida herao!. 

5. TA%ZS • ~~ the extonc legally penaissibla all presenc. &nd future taxes impos•d b7 c.ny t'ad.ara.l, st&t:o, foraign or local auc:..,.01:icy ._.hich Mac-ero Corpor&tioa Du.all Oiviaion may be r1Guir1d to ?4Y or collecc upon or with reference co t..~e tale, purc~so transport&tion, delivery, storage, use or c:o~umpc1oa of the prodw:c.s, l'l&t;riala and/or worlaunship described or raforrad to on cha fronc sici.e hereof (exc:apc income ca.xaa) shall be added co cha purchu• price of such product and shall be prompcly paid by Buyer co Kee-Pro Corporation Ou.all Oivi~ion u?on decu.nd. 

G•lO / 09-09-92 



6. DE1..IV::3.Y f-1·i:l Sl!I?!-'..E..""'!' - ·~• ;:o:; ce~~·;ery c: :::-.e ;:rocuc:s ar.d/or ::-:a~erials descri~t.'1 or referred ::o o:i ::':-.e ::-c:--, :: sice :-,ereof, F.0.3. carrier. a.11 risk of loss, c!.o::age a~ o::':-.er ~:-.dce:-ic:s of o--nc:-shi? sh.111 br:ediately­pass co Buyer, buc: c:i::le ::o s •~=:-. ?rcC:-..:c:: 3 ._,l.ll bie retained by :-!ec:-?ro CorporLtion DuAll Divi51cn a£ sccuri:y for 5uyer's perfor~ance ~ntil payuent in full is received . 

7. TJ~ • Ket-Pro Corporation Duall Di.visio:1 ._.u·rants co Buyer chat, subject to ?AragrAph 8 hereof, the products, ~~teri4ls and/or ~ork~anship describ4d or referred to on the front side hereof sh.411 re&sonably confer~ to th1.c SLid description and/or reference, including any specifications specifically incorporated therein. Buyer's exclU.!ive · re~edy for breach of s&ici ilcrrr.ncy .shall be u: follo...,c: If, 4nd only if Kee-Pro Corpor.ition Ouall Division is notified in writing within (J65) days from the date of shipmenc or co~pletion of any !uch defect in tha said products, materials 4nd/or worb.Lnship, and Ket-Pro Corpor&tion OU4ll Division, upon examina• tion o! ~ny :uch defect~ sh~ll fir.d c:he SL!Ml to b• vithin the ter~s and covered by &ny ._.arrr.ncy ru.."'\ning from ~~t-Pro Cor-por&.tion Ou.t.ll- Division to Suyer, K6C•Pro Cor-por.iition Ou.a.11 Oivi:ion ._.ill, AC its option, &s soon a..s ra&1'oru.bly poss ibl•, rGplLc• or repair r.ny such produce, 11acarial and/or workzu.n.ship, withouc charge to Buyer: no such i)roducc, aatarial and/or ~ork:&ruihip shall be raeurned to K~t•Pro Corpor&tion Ou.all Division vichouc its consenc, in no ev•nt, ,hall K&t•Pro Cot1)aracion OU&ll Division be liLble for consequential or incidant~l c14l:uges for bre4ch of s4id varrancy, 

The for•~o1ng Y~rr&ncy £nd any other warr&nti1e included in the front side hara of ARE IN Utu OF ALL OTHER \JA.R..Wi!U:.S, EX.PRE.SSW, ll-U'UED OR. STATU • TORY (INCLUDINC ?iUT NOT UMIT!D TO nu: '-,;>.U..ANT( OF KER.CHANTA!IUTY). WICH OTrlEi. !J~lES ARE £XCI..UD£D HE:RE3Y, end of any other obligations 4tnd li&bilitie• on the pa.rt of Koc-Pro Corporation Ouall Division and Met-Pra Corporation Ou&ll 01v1sion · neicher assume• nor a.uthori.:es any person co &.11v.ae !or ic any ot.her obligation or liabilicy in connection with ehe 1£id prodw:t.a, :uterials and/or worklun~hip, 
8. PE:RKISSI!U V.A.i.IATIO!LS - Unle%s o~~•rwi~• specified £nd &greed upon, all prodw:ts, zu.tarials &nd/or vork:.&nship shall be furni:hcd subject to Ket• Pro .Corpor&cion Ou.all Oivision's •~nd.&rd pr&ctic••• toler&ncas and variation.a. Kec•Prca C<:lr;>cra.tion t>u&ll Oiviaion ra&ervaa cha privilege of &hipping c:vara;•• or undcrAgaa of veighc, length, size &nd/or ~U&nticy in &ccord&ncc with such of Xcc-Prca Corporation 1:N.&ll Division's 1t&.ndard pr&c:ticea c.a 'l&aY be a~~lic&ble to the prodw:cs, iut&rial.a, a.nd/or workm&n• ship co be furnished upon acceptance of ti\i.a Offer. 
9. IlA.KACES • Kot•h~ C4rporacion Du.all Division shall tn · no evenc be li&bla for incidlmul or con.sequential d&.1:Uges resulting !ro• its breach of any o! the tar&& of the Agreement, nor for ~p•cial d.£&ag••• nar for 1.mproper selection of &ny produce dascribad or referred co on the franc aide here~! for a particular applicacion. No &ction for breach of any of cha provl• sion.a of chi.s Agraeaenc may be m&incained by !Su.yer again.st Ke C • Pro Corporation Du.&ll Oivision wiless coaaenccd within one y•ar of th• d~ce such cau.so of &ct1on shall h4ve 4CCriJcd. 

C-10 / 09•09-92 



91113297 ,;0570 
10 . \c . .a.r;E.a • '::.e ·-ai ·✓ er :,y ~et:-?:-o Cor;;orat i cn Duall :)ivisicn of :. r-,y t er~. provision, . or conditi on hereof s ha l l ~ot: ~e co nstrued co be a waiv er of any· other te~, ccr.dition or ?rovis i c :-: s hereof, nor s hall s1.:c h ·-a iver be deemed & w&iv er of a subse su e~t br eac ~ of t he sa~e condition or prov is ion . I ~ the avenc Buyer shal i ca f~ult i ~ its obligat i ons under this Ag ~c e~e~c, Euyer shell be l .!..a.'~la f or :":ei:-?ro Cor?oracion Du.111 Division's coses of collection, _i ncluding reaso nable attorneys' fees , 

ll. ACC2?TAN"CZ • Thi.s Offer shall expira and c:erminata .tc midnighc on the ehireieth da.y aft:er tho data sho'«n on the fronc sidc -' hereof, unless ic 1! soonsr ravoked by oral or wricten noc:ica frora Ket:•Pro Corpol;'aCion Duall D1v1£ion or is accepted by Buyer. No .1ccapcanc• sha11:· be deemed co be effeccivo unlass ic is in "'riting signed by a duly &uchori:ad represenca ­civ• of !uyer &nd is s.ctually received· by Mec•Pro Corporation Duall Oivbi.on. 

12. PERMITS• Buyer is responsible for obcainlng ~ny and all local por~i es 1n ~ny 1.r • .s ta.nee · -.he re Ka c:- ?ro Corpor&cion 01.u1ll Di vi• ion 1• res pons 1.b lo f' o r Any 1nstall£tion or ocher perform&nc• beyond shipping cha produces , iucer1al.s and or "'orbaruhi? described on the fronc side hereof. 
13. SEctm.ITY I.NTEll!ST • Upon acceptance of the proposal &nd in addition to the other tonu And conditions, auyer gr&ncs seller a ~Gcurity interest in a ll prodw:c• dasc:ribc.d in chi• propocal. 

14 . CANC!ll.AnCK • All orders upon accapc~nce by Ouall cAnnoc be caccalle d withou.c Ou.all'• vriccan con.sent, &nd then only upon payment to Ouall o f rsason4hl• and proper cancallation charges. 

15. RX'I'tm.RS - Mo goo~ r:u.y be returned unla:ss autharizacion in Wl:'iting has bacn received froa Ou.all'• home Office. After authori:acion is received , all goo~ :uac be returned, freight prepaid, co our home offica in Ovosso , Kichig&.n. No ra.curnad goo" vill be &c:copc:ed wichauc a •Racurn Coods A~i:hori:&tion• t.t.g i~~ued by the CO=i)any. 

16. SHI~ • Schedulad· .shipp in~ d.4t•• are a.pproxi::.ata. OU&ll vill r:ake o.vory •ff0rc to !hi? Yichin 1chadulad shipping d.ac:as buc will nae 'oe liable for dol.t.y t..~AC: i.JJ beyond ii:s concrol or c&u.sed by £cc:idant disa.­blin; our pl~n; or equipCKnc; rioc• or insur-raction; r..aciot'Ull 4mergency : :u.c:arial or !u.el sh0rc~gos; l~or disp~:es ·of ~rry ~ind; embargoes ; nondelivery by &tJPl)liers: del&y• of c:art'iors or poac.al &uchoricies; o r gov•rnzNnc raae:1.cc_ion.a or prohibition. Titl• to and risk 0! loss for che mae.ri&l. ah.all pus to the buyer upon delivery thereof . by OU4ll to che can-1111: or dalivcry service. 

c-10 / 09-09-92 



D:.;"'--1.. :) I YI S I Q-i~.CCUCT .L.f='_ I v. T : 0-.S 

Si~ T " ""'- Y C~ T I,-..:; 

curru11' ro~l,1'1cns r~ulro T~,e scrue o l~ g o1 T:::i: l c : nd :1 c:,; t ou s ,c : o ; e so , c nT ed t o ,,:- oo::!;, h°""e c ... r r r. g 

s'tU"~~ t&nt. fllllng o;:.c-nlons. Fo:- Tl\ls :;,p liCLT l ;;n, 01. e ll r~co=.c rd:s T~,o •::p se<les, • JEi E.'ECi~•. 
This eductcr/tow.- coaOln&tl~ Is I relatlvely i c w co sr, :-ur h l ;h l y e iT l c l en't sc.-:,,,~ce. ~pTec. 

In tho •J.ctcr, hlsh prc-s.~• .-,toe Is ~~c-<j T~:u;h a ncz z l e, T~,e yenr:.:rl u'tl I ! ;:es The ene=-gy In 

ti',« wa1'et' c:ro,tlni;i a o:-,tt. Tho cir cn'tlt"S Tl'lc, vctn'turl rr,c:-e I t I s ac::altt:"atod by the ut..- cr~tets, 
Pw-tlc:IH ""• c:1ptl,l("ed ~y 1£,)ln~..-n1', Gnas""• c.:aoc-t:i•d by The wet.-, The tit" 5tr6 .. Is coc:il•d 
by tho CV&pa"ltlo.~ of .. ,,. ... "'-011' of Tho w&tCl"' o.-o;:lc'ts t.l"a Sfl?e:"lTf'd frOG Tho ,tr strcl.ll by the 

oafl&o::1"Qc- &nd fall Into tto rfl<:lrc:ul,tlon tu-.!:'., 

111 the acs.crptl04' to.ec- C:Ot\tuln&t.-d &It" aovcs upwlt"d throu;h tho p,adr.•d section. i!t.tet" rs p~~ 
to 1"1'te t~ of the p6<:i.lng Utd c:uc&ocs o::iwn 1'1\e CQIYM• Tho p.ctlng 51&"'foc:.e provides lntl1ute c:onhc:1' 
s..-f~ fct" uss tr,nsfU" of ~1~010 2,ses Into ttle I I quid. The useful I It• ot 'tho r&<:lrc:ul1tl0n 
watet" Is die?en~1" on equll lbrlua behNn ;c~s u.d I I quid, dl1s.olv~ $01 Ids cont.rit and portlculate 
loMllftQ• Ef11cl•t\Cy ~nes on tne n&t'ure of 'tM ~t .. lnants, re,lo.nca tlac, l i quid lo.ding ind 
~tr1I lzlng. 

!ob fua Is r~lrw u the ~uu lt'e dr"twn thrO<.iih the v•ntL.lr'I by tne u'tie Jc-r. SOAe gucs •I I I require 
nltr-~ P~9't• oti\«"s sp..::lal cle6'11ng futuru or ~~cto tow.- PUC?• Al I Oual I Olvlslon scrubboc-s 
CUI be si:ppl leid wl'ttl ~trol p6MI ~lrte wlt11 ?USI? ao'tl:r 1t~nc-, cfs.c;OC'ln.;1' ~•ltc:h, and relcy 
to lnt.-lcx:k IIC1'1vctloe& of le"'~ wl'th stlt"'1' of fl I I Ing o;>er"l'tl0tt• Cr&tt ~ end ~Ing &I~ 

tvell"3I• trca ~-·· OIYIIIOQ• 
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EDUCTOR 

RECIRCULATION 
PUMP 
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AE$ORPTION 
TOWER 

RECIRCULATIO 
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Yakima, Inc. 
ACTIY.\.TED CARBON SALES & SERVICE 

....... Fa0•imile Transmi.aaion 

5~9 4S:J 5512 

l'i' S<'ll.lt~ 
Y1i:i1 

(!-09t '52-. 

....... " 

~i1t2:1~m:~.::::.rn:~-~~ TO : CH2M SILL -- ·- ·· A'M"N s.· ·ucH~L CO?tTORZR .. 
FAX t° 206/462~5957 . 
FROM : CHUCX JARNIC~2 DAT!!t 12/08/93 TOTAL t · OF PAGES: 6 i3ffilil2iliiU:~~S~-:~ t:$$J 
DEAR RACH.EL, 

FersuAnt to our telcon earlier todAy, plea•• find several options fo r th• removal of um,.onia f~ •• 

Given 32 ppm AmmoniA f 360 C~M, you will uma 7.92 pounds of CY-NB pe r ,4 hour day. Thia amounts to approx. 240 poundo per month. Below you will find pricing on aevoral option• for equipment. To aee hew long the •~uipment will la• t before r•quiring ••rvico, divide tho total amount of car~on in tha unit by 240. Thi• ~ill tall you how many months that unit will laat before requiring 1ervicc providfid the concefitrAticn l~vela, and all othar vari4blea at4y conat.Ant. 
l 

1 -
l 

l 

TSU/l000P POLt WITS CY-N3 -

TSU/1000S WITB CY•~B 

TS0/200 WIT! CY-HB 

TSU/270BP WITS CY-N3 

S 4,000.00 

s s,73~.oo 
$ 2,450.00 

S ,,630.00 

Plea•• notice th.At tha 270KP i• an FRP vasael which you indicated ma y be requir~d. taad ti:Y roquir~d i3 l weox. 

Alao, I no~iced that we don't currently show you&• having a.n opon ac~~unt with ua. Do yo~ bill through one ot your other offices or c an I f&x you a credit application? 

\ 

\ 

. 
i 
t 
l 



Yakima, Inc. Si~ t I r;.u 

ACTIVATED CARBON S4LF,S & SERVICE 

1,1, S0:.::.h FltSt SU""eet • ?.O:B.:x 1554 
Y~.&. Wbhingso., 9£907 

(~ (Sl~ • f AX (SQ9) tS~9912 

...... 
ii ,\Ji fii:iC!fiB?IU!iliilF~~: :£&:::m::;~a,1;:::~ilii .. ,: ..... ! : .... . ::.,: ;;, :--:m 
TO : Cl:l2M BILL 
A'l'TN : RACHEL co~ 
FAX : 205/462-5957 
FROM : CH'OCX J'ARRECJC3 OATS: 12/09/93 TOTAL I OF PAGES :- 2 

i 18251~£5-liS!;i:5:S!:fil:::7~ 

OUJ't RACUL, 
. . 

Ple&ee find the spec:. fer our CY-NB impregn~ted e~rboa for the removal 
of a:=cni& fumes. Al:o, below you will find tha carbon u•~g• 
calculation our ch.c:.:d•t put toqcthcr ba•ed on 32 ppm. a..m=onia@ 360 
scnc. Please note that the .218 pounda of eubcn per hour are figured 
to a&tur&tion. Sre&kthrcugh will cx:eur somewhat befor• tbia time so 
yo~ will essentially u1e ~r• e&r~n than ind.ic4t~d ta saturation. 

Ii yoQ h&va a.ny queaticna, pl•&•• call or fax. 

The follaw1.a9 , ,-ze&t:ica ••C\ae• us~g CY-,:a t:ypio =..rboa 

nc:nr ccnr, 
.eystea Tempe~ (c:) 
~ Val.~ CC:./~) 

...... 



Yakima, Inc. l•t•So:.z:hF!mScrc::t • ?.O. Be, 1~5' 
Y:1:.in-,.i. Wa.~itl&IM ~r9:J7 

(~ 4!l-66:l5 • r..u (509) , n .9911 

ACTIVATED CARBON SALES & SER\.'1CE 

-

-· 

CY-NH 

IMPREGNATED FOR AMMONIA REMOVAL 

"CY-NH" is high activity, specially treated activated carbon far use in vapor­
phase ammonia (NH3) removal applications. 

PROPERTIES: 

Base Maurial: 
. 

Apparent density (1l~cu. ft) 30 
Hardness number, minimum 95 
Carbon _tetrachloride activity number, minimum 60 

Finished Product: 

Apparent dcmity (1 lb/cu.. ft) 

NH1 remOV'lifapacity, minimum(% w/w) 

44 Average 

16% • 

• (This equals 30% of the weight of the base activated carbon before treatment) 

,,. .. 1 ........ .,...,..c....___..__._ __ ,.._ __ ......,. _____ ,_..._...,_.,.. .. --
~ ,._ ... _ ,._.,...., ___ ---c•~-·- 1 ~-.....,_,. ..... __ ...,.,. ,,, .. .. . 
..,.._ .. ,,.... ............ .,..,.._ _________ s-•~•-n-c.aca~waa~,.._,.,_ l"w ........... ......,..__________ . 
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~ L. ~-n Jr. P.!. 
~ s. s~ ?.!. 
~IC. Kirt 
\\1mim c. ~cc:xiriet1 ~n.t.iC'.JJr.l ' ~•~'".a 

Po.~ ' °'4l ""'e%y,na. "\"N :ir.::9-0~ 
!6~$) !:c'- 1:n:) rAX /! 1~; ~b,~S 

To: IT CORPO~ATION 
312 OIREC~OAS ~IVE 
KNOXVIt..L&, TN. ~792:.l 

DECE~BER 1. 1993 
. Ouocuion No. : 

DOE KANFOl=<O .WA 
r\t!e.rence: I-J-320 TANK 241-C-106 

I.JPS TE REHO VAL 

Wa ara plcesed to ,ucmit the fo llowil"lg i:;ro~I: 

F. O. B.: 

1 !A. ~-e ~I~/Sflte-OUT HOUSlMG 
$I~ 1 H X 1 w, ~o• SST 
T~ST/HE?A/T~ST/H~~ 
WITI'i: ", 9~ OCP irIL. TE.R~ 

~T---07,100,00 

1 EA. E-8C eAG-!1'-USAG-OUT HOUSIN<! 
SIZf: l ~ X l w: 30• $ST 
~ITHt C,\RSCN A~D ~O~&RS 

6 ~EKS A.R .O. 
~ASH!NGTCN, H.C. 

Submitt&d for: 



Ptyt?:n L ~n Jr. ?.!!.. 
C-«lr-~ B. Bil:..KO? ?.e.. 
N4~1 0. KI~ 
Wll1!;:n, C. ~!\~ 

To: IT CORP~ATION 

91t ~ 3297 .. 0573 

_ ..... 

Quotation No.: 312 O!RECTORS ORIYE 
KNOXVILLE. TN. 37923 DCE HANFORO.~A 

~eie-rir"'c:=:: l.l-320 TANK 241-C-106 

ATTN: CHRISTO~KER ~ORE 

HAATZEU. CENTRIFUGt.L FAN:. Kl-1 
230 SCFM 
MODEL OS2-12-MH!3 
1-1/2 HP HOTOR. TEFC 

WASTE: REMOVAL 

BUCGET-----Sl,500.00 

HARTZEU.. C~TRIFUG.AL FAN: K2-1 
830 SCFM 
MCO&L C.S2-12-l"ff-lK3 
3 HP ~TOR• TEFC 

HOT!;S• 

BUOGET----sl.750.00 

1. ~ITH• ~EAT~E~ CC~R. DRAI~, V-SELT 
Z. Y~Ii'9l.S: F'~~ENCY CAI Vi ii'r' OTHER~ 

Shipment: 

F. 0 . 8 .: 

Terms: 

6 !cEJ<:S A.R.O. 
PIQUA, OHIO 

NET JO 

Prii:u do f"\Ot Incl~• E.,::i,:,, Salt or u .. Toes. 
Pro;iesat v,1;d for~ dart unlHI Qf .. ~ti"Wi• no:ea. 

Suor:i ,t:ed tor: INC. 

l 
J 
f 

' ' 



APPENDIX C 

TABLES OF ACCEPTABLE IMPACT LEVELS (ASIL) AND 
SMALL QUANTITY EMISSION - RATES 

\ 
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A =ecili~e ('~;_,_-:::..:~ er e'(.._~~d :'..::c.~:: ... :~s :'..z...-:s..:.a;e :.:: .. : :-:.a.s !::ee:i. .1~~~ . . . ..... ·~~ . . ,., 

.:lC. a. .s:::..:<aot.!c (c:,.a~~) 1::~1:s:as :,.._"":g-.:.agi ~:-..i: i-:.~ ~~e:i celeted. 

Follcwi~, G4c.:l of t:he c:..~gis o= g=c~;s o: c~a~;!s i.s ~n a:qilo.::a::o~ o~ 

~colos;r's =~•ior.s :or ~z.ki.~g :ta c~5e. 

s~c:ion 173-460-020 
98.S04- ( (~) ):~. 

s~c=:!.cn 
., ... --. . -
C - l .. t Q.C 

( (l,ai:s:11 -·· I 

S~c ::ion. l iJ_-460-v~O ( 14) "~~'1:..::.:: .. ::c:-. " =e~ .. cy ?~ysica.l c~ge i:1, o:: 

c~.1~,~ l:\ :..":.e ::a r:~od of ope::-a.:!.o~ c:, ... s ca::.occ-j s:t.:=ca t:!J,:: i.::c=t.a.s~s 

~he ~ct.:.:".e of r!.Y ((~)) ~i= ::~:.z.:::: ... ~t: i:i::ed ~y Sl.!.:.!l scu.:-ca or 

t..\a.: :esul:3 i~ :.~e e::i.s3:en o; i~Y ((~)) a.i: cor.:z.:i..~: ~oc 

;,reviou.!ly i::.i::ad. !:.a :a:: :.cc.!..::.c.1:i:n sh.all be c::r..s::"'.!td consi.s.tent: 

wie oe cef~:,.i:'!.on of .:odi:i•;a:::'..e:l i.~ S.c-:~on 74ll, ·ritla ~,, Uni1:ed 

sc.tas Cocie, u.d ~i:.~ ~les i.::?la:•~~~~g ~a: sec::!.on. E"~~"P,~s_i,~af 
-~~:~7~~~;;~i;::-5_~_=st.~t'~~:t::.=.;:~~~-'.•;'.:~-filt;;:~.e:.£:.:~';§:f~'k_~~ -'-·'·· -----~ 
c::fr:ii:ni::~"'~5:6.E-:~':rl ~::re· 1:;~~-:::1~ c:anc-: ~~~: -=-~ e2~_:s~7~t~?W4'6.<t.:021J"{20 )'i::: 
-:.::.:::::::=::=~ ..•. •,, Wol ..... _______ __ ... ~.,----· · -- ·- - · ~~-...--,--·---.. --·_,:::,,, , • ..,. .......... _ _ -----. . .. •: ,; . -.~-... ...: 

Section 173-460-020(20) "7oxic .!.= -:,ot:.,.:.:.1n:: c: .. l...?)" ~E~rt""e,.;~: 
.~f':":t]:~Z?..E! :::.u ... '"l.S 6r..y Cl •• s A .:ir <:ia.ss 3 ;o~!.: i.i= ·polluc.m~ Yi·~·ced !.n 

~AC 173-460-150 and ~AC l73-46v-i50 . 

Sec::on 173-/460-0!0(3) 
~AC 173-460-090. 

..,._...1,.,,•:..,~ 11 .... •'-• ""O""., 
--.1'--• ~-- · -, _ _,_ ·-·~ .. •4--

·-"' · '. • o · ·e ·" -o ( ( j,*' • · r) ) .:- - J .. -=-TT;j • 
.,, 9 ...... - - =-.. .._._ .. __ :~.?.-::-:::~: ~ 

:ec:!oa. li3-~60-JS0(2) (c) cin ·:e ::~:.l.i.:-.et ::~:ou;:i. ~S (ilj3) '-87-46.50 

O··:.,..·.-.·.:-;,;.•
··· -.. 1.:- . ~-·:.-~,.:;;;.~..; -~· ~.·-:,.r, ·-~~=-··· -··~ ·-:: .. :- . r--::.s - ;I .. :..-:... .. ... ..:...;.;. • - -- ·:.~ :;--:·"-~. ·;,,;,;.· :·;;~ 

..,_ .-':'.~tt.: .,e:. ••-"'-'"'."-:1..e~ . ....__c: . . _a:_ .... -...,.~ - -'··•••- -:? f#J l.-3.r.S"': ,~-- -~~-:'.'..:'.~.'."-:·~~ 

', :i~e.:=.~ni'..:· ·~ul.!:i!!:.:.:n~ 'bc·ai:d , i·,:;:::..m) . . . 
'• ..... --······•····· ·······;·· .. -· .. ···---···-· .. ...... .... ... .... · ... .. .... . . 

C<.H n : 
50-ss.3 
3547-04-4 
((Ji~, J 

- ... ~ . ... . . 
- •,_ ..... .a .... -· -.. -. ...... 

C,~ .. Cl ::"j~.i.:1;.:::: ::·.!o: ?:':! 

3i~•'.•i~~=hr:iaRa)) 
~•~;yta)a~chr;ce~~ 
JOE: (? '~ ' • ( (;~Chi 8f u ::-. : · ~ ,i !I,: -~) ) 

:_.;,AW.Ft"!) ) 

,., ; 
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:-:-te:QJ r.~~ Hyiie-nis.,ts .i:xi :s hc:reby inc~t"?On.teci ~y 
:-e:·~ 

(20) "Toxic zir yellu~t (T.~,- OI' "~o:tie lit ~,nt3!'!'!i­

~ ~.i:.:i.r.s ~'! ~ A o,)f C..J..U 3 :o:tic u- poilut:1.nt \:ste:i 
::1 ';./AC 173~1.50 ~ 173~:60. T"r.e ter.n :o~c lir 
yaiac:::-.1 ~Y :ncixc ?..,-tic-..tlace ~ :1nd ·:o!~ci!e ortil.n ic 
;:m~cis if ln :ndividial suoswice or l ifOt.:? of iUO• 

.;~ ·.--it.~ =~ cf these :~s.es is listc:1 in W . .:...C t :1-
~-SO--l !-O :ndl.£:t 1TI-l60-160. The :.e.."":n ,ox:c lit ?O{iuunt 
::es net :::ci~~ ;z.r.:c-.1.la~ :':!.tner ind \'Oiati!: or;:?.n ic 

:::-:;:or.:o:::.s <.:S ;=:::::=:ic :~ cf compounds. 
i: 2 n Tpp-er bound unit :--i1k fat'.=tor ·· cnc:lns the <l 5 

;-. -r ut7=t c::in5o.eru:z: U..""tit cf an estim:ue <:Jf t~e ex:-! 
:-:s .k of ;.::.:ic.: ,s:so:-;• ed ·.vrth i c.:nci:l uol.:S : 0 ;r::Jt :,: y0s ur: 
'. O i u;.,m3 of i C4SI A toxic ..tr ;,o!lt:w:t.. 

I 
\ 



. .l..Y!ENDA TCR Y S'ECiiCN 1.-l.mc:-:~::; Cri::e~ fG-~ :. :::e-;J 
6/\S/91. ;:':ec=··ce :?/lS/91) 

WAC li3...60-0:0 R~u.ire~e:us .. lp~!icbi.lit:,· ind exe:nptior.s. ( 1) Ap?liQbilit;r . 
(.i.) Toe ?rovi.sior.s cf t.".i.s -=~-£;;:.e: si'..ail ~~i~ ~t.:.t.!· -- ice. 7:-;e :.u:tio..-i:y ~~l e:"'ic:-:e WAC li;....:.6)..J!0. [7;,.....;..:;,:,..._:,:o. l i';-l._."-0-030. 1'7 3~~~. l T3..!.5()..l)S0. I TI-<0-:,,;:,,:, l TI -

~0. !i3~80. 1~·130. !i3~l~. li;~ 150. ~ l TI...:.60- l 60. 
(b) a"Cce?t ~ ;:rovide::i in :."l!! .;!':.2.pt.e:'. l.'lY :iew ,cxic ~ f-Oilu::m sol::: ::sted in (b)(i). (ii). or :iii) cf :.-:.is sl.!c-sec~0n 

:. .. ~t :n.:iy -::lit l c~ A -:r c~ 3 T . .!..P :r::o ~ :..-:-:cie::t ~ :s iubjec: :o !hcse regu!~cns; 
(ij s~d.:l...-:1 :nc:us:r::J :!;i.ssifa.:::o:-:s: 
,.~) M~jor ~u9 10-Me-.z..l :n i:li:: i. 
(13) ~fajor grou;, 1:-3:~·nmc..:.s :.::~ :.'1:i '. :;:-::tc: ~ ::: i:-:g . 
tCi '.\fajor ~u;, t3-Oil :.rid flS ~:1:~c:.:00 . 
1 D\ Manufa.c:urinr ir.d:;s.:-ies i:'l:1.jor ~uF's :0-39. 
t E) ~fajor .s=-ou;:, ~9-El~=:c. g--..s. :..-:d s.l."l i::.;-y s¢:-,• ;c:s ~xc:::t .!Q7 t i:'ri~:lt:cn svsie:=-.s. 
:Fl Dry .;!~ing ?i~:l. :-: 16. 
,:Gi Ge~e:-...i r.~ic:.l Sl.:tF-c.:J ~ospit11s. 3C6:. 
• H) Soe:::~ty !':oseiuls. 8069 .. 
, I) N~or::.l ;e:-~ry. 971°!. 
!iii Any so~~ er sm.: .... ~ c=.t.egcry :istd ::, ,;.,·_:.,_( ! -:'3-~o.; oo. 173-.:.00-'.l!t':). or i7;~9{'-:)3i.)(I) :!~C::t W.\C 173..:.90-0:0 OXel g:s<ilir.e :iis~nsi::~ :'.lc:iic:~s. · 

1 iii) Any or :.'le foilowi:ig sour::-s: 
r'A) !..lncif.lls. 
(3} Sites S:Jbjee: to chapter i '7~-3JQ WAC ~ot!~! To:tics Ccntroi Act~e:i..,up f'elul.mcn. c:·, E.-;.::-npt so~:s. 

·:~:~e:.s :re ~:t=~?t f:-om ~~e :-~~i:e~e:-::.s ~f ::-'.is ~:":J.;:'.~:­·.::: ::~s ~:.ip~~ 'J.tich J ve~t Ot~~ :.•..:..~ ::':c~ ~:~:;:::~ ;~ ;~: : :.s ;lr'c::y ;ress..:r: ~e!e::.se c.:v:c:$. 
~: l ~cn~~:s.s f.;;:tiv,: :.::uss:ons -~ r' :~x~c :.ir ;:,o1!..:~":tS :·rorn s::.tic~; sources. ->~eil :s .;onstr.ic::on ~ite:s. u;::i.ve-: ro:.ci.5 • ..:o~ piii:s . . ,.,as:e ;,iie.s. ~"lei foe: :r:d ~h :i~-::1:::; c;~t:on.s Jre ~~-te~pt :TO?:\ ·.\'.~C ! 7J-.:.OO-•J60. 

(~l The foilcwing s.cu."C:S :r: gt::'?:""..lly C."C.C:r,?t ~rn :."'.: ~e::ui:c:ne::tS oi ':.IAC \ 7'3-L60-)SO. ! 73~~170. , ".'; ~i). 
1)80. 2nd : -::';~0--v90. Howe,·er. :!-:c luthor.ty :-:-.~y :-!'I ~ ·::.s~-::y--::se ·~:.si:i. ~i~ ::m?ii~c:e .,.1th ~ce .:..?":::o~s :: 
"~: .lUt.iornv ;;e:::-:ti::.e:s -!-~ ~e ::nou.-:t -:it ~:'!".!S:>ions. ::1r.;.-: ·:d :oiiu~,·t. ,r $~ur.:c loc:uion ir.Qic:.:: :~::.t '.::! :.m:1c::-:: ·""' .:...,, •• · r.ou:d ··e ·•,~IJ.l'..,. ··•":-- ...... ~ -' . . . _....., 

: :·1 ?e:-:::.Joroe-:.-iyle:-:e .;.7 :!e.:.~e:-5 
· ii·, ?e:.--oi~:.:::i soi·•:::t ~r:, :!e.:.:ii:-:1 ~ys:e~s 

•
1 

· :iri S~ive..it =e~i .:le::.~ 
:v~ r(S;t!; .;11:r.; .. :<.-::er.a,, ~:"':~m:C .::.: :~ ::~r:~z 

:!'Id :nod:z::,2 
,. J .~or~ ·,e ~ l.sti:i g 

. , ~) De:::oliti~n l~d :-e~o-.ac:o:, ~r -::je=:s .::•.- 1)1 ·.-· ~; :.sces:os :::nov~ .:.nd J.!Spcs..lJ ~ ~:ce::-:?t :-:-c~ :~= ~e::..:1::­me~:s vr :.:-::.s .::-~pr.e:-. 
: e1 ?~c=ss .., ents s:.:~1~~ :o ~) C.? ~- ?~r:s :s .. .l::a :5.S. St..:epz.,.--t -~ ~e :;:.;::-cpt ~~ ·-~e -~~~J:c:-:-:e~u -~ r" :::1!:i .:~~tc:. 

: • . - .. J)' - •• .... c:~ r... .· ""~r..~ . . , . 

W...1.C li'J~ ~ew so~ ~vi~. (1) A~!ic:;.. ~, 1; ,y ~ -:s _ ....... , ... S' '-'"""l --i.-.... -. ~ , - . r . t..H-" .. ' ..... ..ua.i:,· h ,.. '-~l'" e. , , ..... u1.S u.e .. CJI >OUrc: :-ev:e•.a,, ~:;::::':'\e~cs cf WAC l 73....-X.. l i O ~y -..-<ci,g -....J..Ji:ioi,:.I !'I:"_, ;;ource r:•,iew ~uire=:ene3 for :oxic ur ;,c ilu~t scu::.es. 
1! :1 :ictice of cor.s-.'ilcticn LS reqcired :.inde:- both c::apt~ 17;4)'.) 'J/AC .1..~ :.~ c:.~""t='. :he ·.:.-ri::e.i ~i:lic:i.tior:-.s sb.lll be ;ornci::ed.. A :10:::ic: cf con.st:-.=ion ls a ..,,,-ic:e:i aoeiic:.3-tion ~o ?=7."jt cons.:-.:c:ion of , new soure:. · · 

( :..) T:-:e own~ ,r ~tor r,f l r:ew :oxic ur ;,oik::ir.t scur:: '. :.:.:ed i:i '1/AC li3~30a~:1) !..U sh.J..11 :"lotify ~e lU!tcr:ry ?rior :o ~e cor..str~on. :nst.?Jl:icicn. •:)r es~ii.s!.­
~~:: t cf :i :-:c·,ll :o :: :c iir ?Oikunt source :ir.d sbll f::e .i :ioc=e d cor..!::::-.!.::icn z==lic:.con with t:he :..u~orirv :er :.:e ::-roor.ised ~~ ission ~~·:~(1). ~ocific:ition i:,d :-:·ot:c: or' 
;.::,n~;r,;.:t :0 -:1 .1re :ioc ~=quired i{ t."le s-it.:rce i.s :.n e::e~;:,c so-..:-~ '.isted :., 7./AC iD...:.6().0:0((+;,.)) r~~ er scbse::::c:i ::) of th:s 5e:;tc!l. · -

:_ b) T:1e :icoce of ~ns=-.;~..ion ~d :1ew sour-~ ~evic:•.:,, 
::;:?lie5 onl:,., ~ :.~ ;rl°e:::r::i Q~on Wli:ts_1 .i.r.d tbe ==nr:.1':.i­
:.:11\tS e:-:tic:d fro:n ~= =ni.ssion l!r.ia s). 

(CJ ~ew so~: ::view of a modif.~on i(~i) fr.JI ~ '.:.mi~ :o ::-:e ~;ss;on :.init or ,.;nits i:::-opos.:d to be ~fic:::i 
lod t.~e ~( .r. ·~sieR i . • ~t ;p· t:tNwr • ia.:sc .. !N::i::.j ;f 7.\:'s ~•) io:i:;c 1ir ::nnt,:l'linants whose '!missior,s ·.i,,,:,u!d :."lC"-..::.se =is .1 r=ui t o t' .. 'le oodinc.1:: on. 

('.!) 1::: 0....-nc- or o~r of l n:-~ toxic ~r ?Olluum ~= !is-:ed in WAC i'i;..!.60-030 rtF-,-)) ill is ~ot ret:;uire-j :o :;otify or n!e l ootice of construetio:i witb :he Juthori!}' ir' my of i:he foilo,.-ing :or.ditions Jre met: 
: 3.) Routine :nlime:-::uic: or =-e;:air r~uiru ~uiv:ii~::t ::;,i:.c:::-:e~~ Jf ll.r ;x,lh:tiort conc-,:,1 ~w;:,rne:u: er 
· bl :r.~ new ~urc: :s l :-:1i~or ~:-ocess c!l:inge{(~l1 :.~ ::oes :-i oc ::-.c:-e~e ;;:?:lc:ty :.nd :oc1; :o:-cic .;.ir pollut:iiit 

'!:r.:SS,0!'1S :!o not :xc:::::d :he ~::tission ~~ spe-;:f.e::i in ;m~l 
.;-.:.nt;tv t;.\l.S.)ion ~ :.:.i:Jii:s !O W ,.i.C i 73~j8Q: Cr' 
. (ci ne :lCW' ~ow-t: :s :.'1e ~ult or minor c~::.n;es :n 
~~ :-:1.lte:i!i .::::m?osicon .inci ~e :ow toxic lir poiluur.t '!:n:s.)ion.s do noc a.cc:::: the e:r.ission !'%IeS SF.n=:i in t:.e i.=ll' .iuantiry :~ion ~ tables in WAC 173~80. 

1 J) ..:....::=t:oc.al inio?T"...tion. '.\-iC'tin thirey days of r=i;,t 
)i

0 

: :'lori~ ;)f ;:,nsc.-.:c:ion. ±1 :i;:hor:t"f :r..z.y .~ui~ :~e -;;:~1::.J;cn ."lf :.caiti:,n:i..i ;,tans . .spec:::c::ir:ons. :.nci -nr.e:­: ::~on '.'le":::sar;,' for ti1e :-:-:iew of ~he ~sea iew ..:r -:iocir.ed ~o~ 
.! , Re~~ar~er.tS :or :,cw :ox:1c: ltl' coil~t.tnt :iOurces. 7:-:e :t.::ncr:t:· )h:W re•:,c•.v :iotic::: SI ,:i ·.:onsa-.:c::ion. pl3.'lS. , =e:=l:.:.rtOl'!S. ~a nth~ :WO::~ :nror.:l:.:iOD :o de-.=::,e 

'. !':.:ll: 
, ll :-:~: :.:iur-~ ·l-·iil :e :n ~rd with .ipp~ie ~·:::ce."':.i~ 

: ~t.. ~~c .i:.:t:":or:r:· .llr ?oliucioa -;ont."'oi ::.:.ies ind ?fi~l:.­
::~ns: 

tb i 7':,: >OU."t% ·.vii! .:.se r~BAC7 for t:tissior..s :on.rel ~·er ::-.e tc:ric: :lir ;:,Qil1.wiu whic::i :re iikitly ~ inc:reise: :.nd. 
,·c l (t.7.ic .u• H t ,i! -• 7 ?..1.E7 fop .!!!!!9i-oi-.:i .e!!Er:. ~·..:.!' !!'le :?Ait ::ir ~lhtllii!it: 0 i\ieiil a:e ':ite-l5 !I :e7.e.:ir. •r.e .cs.•• er jecfll!M•t ctu".t 
+•l Sources ~ui~d :o :.:se T-3AC:- fer -::n1s,;1on .. ... _...., ; -· ....... ,..,_"-··· ·--... ; ....... _ • ·••- -~·',. . -- . , ..... -- . 

i 
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WSR 9~3--0TI 

f~Ii~g c.'":at.. ~ .cr.s:--!~ :-::~; ii!..,::: .. =Y •..:,$ ;;.; ::.~ ~ i ~~::-:~; ... __,..._.;,,_., ; .. ';./ •c 1~--~"'--'">CQ ,..,_..; r~r · ~~....:..'-,)- .. ~,~ 1"•'-"----- •~ ••4 ,,,-,. .. --....-..; - -....., - · - .., • .,,, , . ..,, • . 

((:..;.:.)) i ~t ?:-::i:r.rnz..-; :.e:.::::7: i::.:.::.:, . ·,:.,,·i ::~."i :~.;;-:-1 .;.;. ·. ; . . - ., .. . ' ' . . : . 
:. t e!' !"e:!!1rt ot l ! l ~r:!c~i !;~;-i :--: ·.: ::~. '..;-. : : t.; :-i.:r.:y s:-. .:.; ~: 

\ I • . • • . . 
( .l J ,YJ:,h: rr:!::-..zr.a.t:,- .: : :~~!:":.:l:.!C :': S .:;, :..ne ~~::~~ ~ ~ = 

:or::i i:i t:-.is se::ion: .Li d 
, ~, lnitiJte cv:-::? ii ... ~;: -.vith :~: ~~ ovis:or.$ 1.1 :· \:: . .:.. C 

! ~3....:J)j-i71 rei.i.t.:ng ~o ?t.;~i ic :"\otic! ~'"\d rt.:Olic :o~~~:-:!. 
is ... ppli::l.Oli:. 

(1~}) :_fil Fir.cl ~:::r.f. ir.:uion. If. ~..::~ :-:1::ew vf :i.ll 
:nfcr.nation :e=;vcd ir.c!ucittg public ccml1'~r:t. :.":e :ut.,or.:y 
f:nd.s -.·..lL ill t.~e :;~nciitic:u in t.~i~ se:::ion .1r: s..r:sried. :r.e 
au:hor.:y sh.:ul i.ssue l ~'Ji::.:ry ,,rcer :o •:-~:-o•;e :~: :'lQt;.:.: 
~i cens=-.:...-::on fer r.--.e j:, opose: r..:w ><.)U::: or ::,o.!i?°:;:tio:i. 
If th: ~u;..ho~ty :inds ~":it :!'..: :onC1tL:ns in t.~!s se::~..:r. :~~ 
:iOt S,ltis:'iec. t~c: ;1:.ithcr: ~1, sr.:i il :s~:.:e ~n ore:: :::~ '. ::! 
;,re,·e:u:ion of co:-..siJ"Uc::on, i:-..s~!it.ion. :;r :s~cli.)i:.::"!e::t ;; f 
:he to~ic lir ?O ilu, ion sc ur:!(S ). w:, ::: e::o lo ;~ :::.s 
ii:.sdic~:cn. it ·.:.i ll c~~:zvcr ro ~ili :i r..ll -:::=-:-:::~:i.uor.s ~s 
prompt!~· ~ ;::-o!..Sible. 

(( ~€-,)) 2l .-i..ppul of ce: ision . . -i.. fi:u.l ::cdc: of 
::onsmic:ion c~:sion ~:i:,- ~e l?i)e:i iec to the pol!:.: ::on 
;;cncrol hezing3-bo:ird ;i;.·-s·,.:~.:a t.o du;:,~ ;3_11a RC'.1,; _ 

((:-?))ill Commenc:!':le:n of :o::s~ru.::ion . T h~ 
owne:-t's '1 or op~tcnsJ cf th: new sour:e snail :iot ;cm­
:ne:~e ;oc.s.:u-i-:io: 1.::'lti.l ;."ii: ~ i~.bie , occe of cons.:-~on 
has b~:t approved. . 

((~)) i' 9) Operation and :":1 .. i.::.::n.1..nc: :,Lir: . . .i..s l 

.:ondition of7otice of cc:s-.-,;:~o approva.i((; ) )~ ; r.cr ,o 
swt u;,. ::he .1Uthority rr:ay :-equ.irc l ?lei :or me o~:uio!'I 
3.nd rr.z.inte.-:..:nc: of a.LI ~:.:.i~e:1t J..ld ?T"Xeci::es :o :.ss:.:.: 
continuou.s complia.,~ wit.-i ~ .. .is c::,a;t=". _ 

fa) A cgpy of :.,e ?l:n sil.il ~ :1!:d 'J,lith :.,e Jut.~or.ty 

. . . ' . ~.iy !:,::uc.: o~:-?tln~ ;ar-~e:.::-s ::~c ~2Jr.~r.~:i=~ ;:-:c: -
..!ures. 1nd .. h!.ll ,e :.7CU~~ :o ,:::~ :..--.y .::::.::;:s :-: ; ,._·c~ 
in ciu.s~:..l ;,rx-=::. 

t ..:; Suo:ni tt21 of :. ll ?l !.ni ~::ou id .: .:1:i : :ie ... ;: :: :::: 
.iuthonti~ re;,orti!:; rc:q:.w-..:r..c::::1 Wr'\ !!!"e ~yiic::.i; ie. 

((~)) !.lQl Jf.T,S,(f,-;....n., ~~)oft of :0.U: ~ ?Otl Ut.1ruS 
that e:c~d t."lc: ~~le souz·-c~ i:npu:-t !cveis l~t:d ::1 
WAC 173~lSO :xi 1TI~t60 :-:::;cir= :::olc!:" :..,d. 
if ~p!lc::i.bie. J.Utbority ~v~ :.s spei:::'!=i in \l.'AC ;-3. 
..oO-C9Q ~d lTI...:.60-lOO. 

. .i...\-fecuA TORY SECJ!QN (A.-ne::cii:'I! Ore..-:-~:. ::k~ 
~18/91. :r:e::::ive ~/18/91) 

WAC li346-0-4S-O Rtquir,meat to q~tify e~is­
sion:s.. ( 1) ~ew s.ourc:s. 

fa.) Whe.'l a.ppiy ing :·or a :iotic~ ~f :ons,r.Jc:::o:i . ~., 
owne: or o~u:ir of J. ~:w :.ox.i: lit ;oth.mo:i sou.-:~ s::::il 
qt.:2:.tify those e~issio:'lS or e~, : A? ,r ::~otc;.!.!o:, of 
!A.Ps :hu: 

(i) '.IJ~til be \!sec; :·er:.-::: ~ocefu:g ;:roc-:::"""CS ; :i ·;,,.; _:.._C 
l i '3 ..:.SO-OSO: and 

( ii) T'~.t ::l2Y be cisc;hu;ed ~~e.r !pply,ng ;e~uired 
conc-oi teci-~..,oiogy. This ir: f~2:.ion sh~l :,e si.bm:c:.d :o 
:."le lUt.r.oriry. 

.. 

~e~::-, : . .._ nc:.-: ::: :~ s~~: : ::-:-;;: ;i e.,s '.1/; ~~ :..•. : :--::;~~-=~=~:s 
.~f ::--.: s i.: .;...~ ~~: !" . 

. : : S:7-~l ~~:2.:: :.:ry ~C !.'.:::-! . 

Sc~ : : s ::":At ,;~~se :o i..: SJ: s~~i1 ~:.;.:.:: :::: =:-:i1ss~or. ~~: ~ 
:ie!e$ :~s::l : i:, r" :.: sin ~ ..: :s::~r s:oh ~o~: !: :i: .)~~u c:.;:~~i:\ - . - . . 
=::-.: s.;:0:1 $ l-' ~t:_w!red ux~~ \\ '.AC : -;~6C~J~0. ::i .)~f:':::: ~t 
c.::.:i l :o :c:~cns~:e to ti':e $.:.t:sf:.i::::::n -J f :~e : ?.:::i c:-; r:. :~::t 
,nc: :r::"ss ions !re !ess t.,an c::e .1~;:: i:;; :a.: ie ~~ :ssi -:- :-: 7,H:, 
!is,:~ ;:1 \V AC 17:-!¢0-030. 

.J \ L:vei oi d::.til. 

.;,n ~=~U.O!e sour::e ~ ~?~~ !e,·~! :.r-1:i y'ii£ ,..:;C:: \~· . .;c 
: ".' 3~&.J-')80. r.~y be ba,}ed c:, :. ;~r:S:!~\':l , ! '• ~ :s~:T.:.:: .-,r' . . . . . . -
!r.': IS! i OMS ~n.lt r:?resencs ;o~ !~;:n~::--:~; .:~c;~ e:-.:. ;. ; 
;,.~~~iiz:::e ·.vie., '.l.·,.:..c ! 7:-.:.CC--J';'(j .:..'le : -3~61)J,:i(, .::-.."'.::~: 
: : -i:r.ic.is~:e-i. mere ;r~:S<e !~:ss1on !s:i:n~::~ ~~:.~: ·:t 
~~ ,{~ )) !o de~on5~t~ i.: :i,j:: ii ~r.:: 1.v:!'.-: 'h".l.C :-:. 
;6C.-,.190. 

, .; : ~!l:( ru.--:s of ~o:dc tit pci>.:u:.:i. 
1 ~i .~n l)\lo' il:t er ~..ror or· :1 ;ou:-:: t.~:u :-:::i: :: i~.:::;;.;;~ 

::;or: :.-.an ooe :c,::ic :ur polluu.nt IT.:i.y ~::,or.~rr..:: .: ~::-: j:L ­
ltl;.: ,1.- :t: WAC l 73-!60-070 :.r,d i i3~30 ~:,- : 

, i i Quar.cify:n; e~.is.iic::.s ~d performin~ :.10<.1e i:~i :·c,: 
!2.::'l T;...? :nciividi.:.ally: or 

ti i 'i : r_Glific:_l.J.tei) C~ lcu i:n:n; the 5;,ir:1 cf il l! t ..;.? 
:~sio:-.j ;i.nd (ir<CI"!~}) ~~r.ning :r:oc::in~ for :.-:e :.ot:i.i 
T.~? :missions ,nd ((_ ce ... pa..,l) com:,:irin5 :il.1.'t i~um 
:,.m!:ient l:ve:, ~o ~e :im.tll~t .-\SIL; ~r 

iiiiJ Eqi.:i·:al~t ?r'X~~ may :ie used ;f l ~p:"C \'e:.: ~y 
~ loc,·. 

, bJ Dioxin at:d f:.1rll emissions sh.til oe .:ons·1d: :-:d 
:o;e:lf:::: u one TAP :i..nd e.·q:iressed u ~'t eql.tivalc:-:t : :-:,;,:. 
5ion of :.3. 7.3 TCDD oue::: on ~e re:ative ~te:-:c\' Jr' :he 
'. some:-s in l::ord6llce •J1i,h L"n:ced s·taces E:i v:ro~~e:i~:.i 
?'."01e::-.:o:-: ,:.. ie:lc:y I c:P.~J g-'.J icie!.:nes. 

, ·o~ : ,:..: : ~i:s c:' ~?A · t., ! (l' l 1't .,,, ... :J,:;,Jl't .t .-' , ,, ! ! ! l t-:~ :: ~ .L· ·:#· ..:.r 
.~,c:~ -.·,:it U::,01:,JffI f(1 "fL\o.Jl"'tS It ~ .::.~i,nr~t~ ..;:;~.-:: .. .... 
..;.iur.J"..r :Ji. ~ ;,,~a,..r 1C~Os ~ · C~F~:. ! 9!,Q ~·:~:~ 
....: : ,·~c .. ~ by ~=ci:: ~:>" :6:.:n .;9,01 c. ~t::.r::\ : ~~':' 
ire:n ORD ~ccs !SI~, ~~~~6:. 

,: i .?oi~·ucmmc: hy~n (PAh") emissior.s. T.-:e 
cwncr ;:ir cper-..rcr of a soun:c r.-.u :.uy emit .l mixtu:: of 
;:oiym::rnatic: :iycirocmon emissions s!ia!l qu~ntif:, :he 
:~ilowini ?AHs uid sh.ul .;onside: the::i togetr.c!' :s •~nc 
TAP ~qoiva.lent in potency :o be:i:o(a.Jpyre:ie: ~c ::o­
r .i l.inti-.. -x~e. ~e:uo(b)fluol'4nth~e. ~n:o<kirluorir.~~i::ie • 
i.: ::ry~i:. J ibc::zoC.i...-i)anth."X~e. indenol( 1.1.3....:i:i~j:y~~~e. 
:-•:,( a)~ie. TI-.e ~le ,;oun:: imp~ ~~~ysis ;h:.il 
~ c:or.::-::.::ea ~ :he ;)01:,--~rmtic ~~n emiss:vn 
:~rL ~cn:.:lioed io WAC 17~150<3). 

• c) t.:'nc0r.tr0lled :-oof vent emissions from ?r:~ 1:y 
tlwninum rmeiten. Tho ownc: or v~or of a ?r:::'ll..":,. 
.liw:unt::n Smeltz::- !Mt :nay ,:r.jt ,l muu:.-e cf poly~~l':'l.lt::,; 
:-:. :-,, ~.:.rbons f.oc ::ncocC"Olicd roof vc:iLS :; hail q1;.1ntdy 
? . .1..H ~ens usmc ei~ of the foilowi~i ::le-~~oc.!s: 

!i} Qua..••tify ?AH c:rni~ons ;,:,sing the~~:;;:-:$ :n ;; 
:n· ±il sucso=on: at' 

rii) ~u!r::pty rb.e tot:.l ~ ~.iss.ion ~ ~r., :.,e 
.:.."':c:cr.a-oikd roof v-ctts by ~e ?C:C::tt of tbc: ;:a.-;::c:•J i~= ::.le 
:s extnc:r.bic: ori:uiic r.,~rt::-. Th: ?er:::nt : .'ttr:c:.::: :: 
.:r ~nic :-:,,mer s~;Jl ':e :onside:-ed 0:1: ;c:-:c~t ~· · ;:l, 
- J~;,: :.:l:ire ~2..rte!' ·.: n!~s ~~ ni""'" :~:~~!~ -e! ~!- Jt · •• • • 



' 
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WAC. li'3~ Contffi ~clog)' ~c.i.re:ne:.rs. 
; .~.::i'{ ;,s i:-ro~·idcd for in WAC l 73~60-~. J ;e~c:'l sr.:il 
-ct e:.tci:liish. o~..te. or ::~ :o be ~~c11sne-..! or Q~te-.: 
~v :ic:-.v toxic ~ ;,olh.:::u1t ;ou:--:: ·-·hic:i :s :ike::,,- :o :::c--~e 
T.;_p e::i isiions wit~o1.:t :r.staili:-:g 2..~d ,,;:,e:;!;~~ T-3.ACT. 
SJ.ti.sfo,:::on of the pe:-fo~.a.,c: :-e.:;~=-e~e:-::s .i s:::-j ·:::e:c ,.,,, 
f.iir:iI ~,i: T-3ACT :eql!i~e:-:t :c:- :..~OS¢ ;~:c:i l:.r ~"~r:!S. 
L:,cli lir eoilt.:rion Juthcrities m~y ceveicp 1~c ~!~:.:::: 
oe!'io~:..,ce :-cqci."ementS i:i ::e-J or· i-3AC7 ?rovic~:: ::::.:· 
~oioi:Y ~i,roves che :-~·vl"l'!",ZJ"tc:: ~-:-..ii.--e:-:-:e:::s ;.:s ~.J i, ·:.k·:: 
:o T-BACT. 

, i' P•,.e•loroe:.ivle:-:~ .:.r-, .::=.,e:-s. T.~e ::-:tir: ..:~e:-• I .... •t • • • ' . ,, t~:-~t ;hail Oe ve~rcd :hrou;h ~ ::nt:"Ot ~vtc:! w~:c~ ·.-·1;1 
....,;,.,.. \°CC: .. -:uions to S :c:~ er ::s.s :-er \CO ;.;~ .!..-v ·.veizr.c . ------ - '-'••~ ~ . . -vf ;!~"led .utc::es. 

{l> The .:ontrol c!evic: :fr.all :71~ ; nc: 0 r' :::c :·oilcw:r.; 
.:onciition.s: 

... - . "'t -=-om " ... ~en ' "so--e" sn"'il ;:::-:t1!.:'l \ l) 1 :le e.:t:12.w... .. ., • ..__. v ..u.. 1. • • ..... 

less :~:ia :oo· ppm i;e:-;~ioroe:..,~ le:-:e is :-:\e:.s:.:re-J )~e: .i 
,e:iod of one :ninute before dilution: ,;,r 
• 1 iii The :ur te:nDC:':ltW'e ~ t~.e outlet of ;i r:~~e=-:.ted 
.;onde:-:se: fr•..lll re:lC."1. sevo ~ ~.n~c .;r :~s .;~~g 
..... ·ooi-.•o•,1,n c-eriod. .~ :em:e:-:n::-: gl:.!i:e w:ti, :. ~:::1-·· ·- - "' . • . •' ; . - . • . ,. . : .-: .J .-.;,, .. ~:;:-:, ::.-,te ::-om ::ep.t:\'e :.r.,;-ry..,:.i.o .o ~,e .. ty•"'e --~-:-s • · ·1 ~ ,,...,... ... ,., .._ .... ; - ,..e= 'n .... e ...... C••<•--;:::t~r:l.L!e ,~ ... --,. !ns::,.,_ -·- •"_.r:t=J •• - v . .. •-h - ··- -· 
,Jutk: .i:;c::: ,ir · 

1 iii'1 ~e ~e.-::onst::Lte-.i ~onr:i;i ::-:::::::cy :-;r .;~:· ..:~-=~:­
;onc..-oi ;;!c:v1c: srJ:'Jl ~ :nn~ ~er:::a or ;re::.:::=:· ·., e:;r:t. 
~r.·,-:r •o ,;.,e ji$~:'!lt'2:: :O. t.':e .:t.'"nCS~!iC:'e ~e:.SUr!d .;v;:- l :- ·- . \. - . 
.:::m~iete .;:)nt.-oi ,;;::c:.:. _ . . 

i t), Tn= :.,~tion of lnY pc:"1:hl~:,-1~~ .;.-_, ..::::.~e~ 
sh~! !':':e:t lil of :.he f;,llowin;. cor.ciitior.s: 

: ;·, AU :e:wng com~ner.tS s.1.iil be ~llr:d :i:':r:-.ec::.;:­
: y: .:.n~ 

·· · .... · · ~ · ·h·'l •• 1-,- • : "" ·~e .. -:~,..,. a: ·"'•l Zl.ltr-..Uon ... :.. ... c:;es .~ .u ~· ·:---•·C-:- ...... '. ...... · · ,..,o~..,. -~ .. • .. ·n- ··•ere -4,,,. ......... " ·- • .0:01.:s;::5 .,r ~, cr.e:- -:r:... ~ ......... -.H..... -. .,... ..~--. .... , . !' ·· ·-
.::.:r::-: a!? es. 

.. : ... . . . . -· .. .,.., ·• ..... ... ,, ·,•(•e-~ . -• .-"" .... :-:::-cIc:u::"1 ~01\ie ••• ._._. · •. e-,1 .. ,,. ) . • , ...... . , .·-- ·- -
· .... ..., ,, 1•,·-t ..... , .:!er.in~ ~vsz-n sr..a.U inc:::.ice :::e :-"odow1~z: · --·· ~\J .... ... , • .. · ~, ·"'il ;;c::..'1ec ;.:mc:::s .lZ': .:.-:ea :n ~ ><;ive:-.t ~:;:~ve:-:.-
~- .... \~ :r; ... --::.i~ ~ ..... ~ ~--:r.::J.Sr :s vc~te: ::'.Vci,..i .:. ::-::::-:y .... . · .... ~- ·- -· . . . . ···~c-.-. .. 1· r.·· ·ontr01 lie\":ce ·• i".:c.., ·.v1il ~\·c:~ :~~ssic:-:s :o ~c · -• · _._.,. ,, - . . 
":'lCi: ::-:~ ~ • .S '-:.g •,;i \.CC ;,,::- : UO '.;~ :_; ·;.·~::]~t ;t .:::-_::e:: 
.;::: : ; :"$; ;inci 

, o, Ail ::..v.c.ige ~=!~ion s~ste:-:-?s .:.:: -.:~r.e~ .:: ·.:-:e::-. · · - nc: :.., . ..,, ·"n•· •:,•• ... .-,.._ _ ·'sc··~ '-~ ; ~:J;:J ~OtJSl!iJ or Ot:,e.r e. .l, ~........,. .. w ~• ..,. , .... ....,, • •• - .... . , ~ 
,;;e : :r.:, ::;es: lllll . . . 

: .: : All :e:kinJ .:orr.pcnen:.s s::311 :::,e ~e-:::~~ :!':"..~e-::::.::-, .. : , 

:. .... -~,.. .... , ..... , .... · ..... . . . ·-· 

,; 

·~:--...:~ :.::.:::.s : 
: , .~:, .:.~::~ i~t ;~Citiv e ~r oc~ er eq 1i .J. l!y ~:'fec:i .. 1' e 

c; c-r. :-oi ~e.:..":od :.~~tcved ':y e:oicg~· or l~t.~cr-lry; er 
:~) 7:·.e :.::.nk iS ~-.:i?ped ·.i,it:".: 
1 il A ((~ )) c:ptur:: s~·s;er:, .,.hic!l ,e:-re5en:s i.'Ood 

en ci~, ee~~,z ?l.lc:ice :aui whi c~ sr. ill ee in ;:,lace :nij :n 
vp,::.ticn .:..t ~l :i~ e:e::rici ;-.::rre::t :s lF?liC:: :o the :.U.k; 
md 

(ii) A:i ~ is.,\:on cont:-ol sys~ ..whic."l li:ni:.s ~cx.'.lvale:lt 
c!':rcr..1u :n c:iss ior.s :o :-:o ~ore :."l:i.:, 0.13 :-r.illigruns per 
~rr.?e~=<;ol!r of d ec:r::::i. l c!'::irie lF~ iid co ,he t:ln.k or 
:..inc~~t:- o i~ td !::i !~!io ti..s sh:.ll be r:;!'-.!c:.:! :y :"li::e:: .... fi vc 
?!--:=::L 

: ..; 'i C-::c:-:,!c .1.C :C ((~ )) plm~g ::..rid .1n0Ci: :~g ~grc:lte!' 
:l"..!..'1 ; ;;i log:-.:.·:i). !f :te :':!Ciiiry-wide :-:e~:i.v:i:e.-:t .:r-:crr. i1,;r:, 
c::iis~ i::l'l s ~:-er:, c:-:rcr:,ic J.:::d ?!.1ting 1.-,d inoc:: ing u: 
,rre;.ce:- :ta., l kil o1!'""-m ;x:r ye:.r J..~e~ ':..'le lppl ic:i.:ion ,, f 
;:-ntrei :e-:~.~ ic.:es ~.!ired by x!hs.e=cn r3) oi :!\is s.ec:;on. 
:he f:.c: li ::v-wice he~l,·~e:'it c!".l"Omiurn e~:ssions ~h,11 :-e 
__..,,. ...,. --~ ., ' '":st :-t:..,..,~,.nine "e.-• .. t ~ina e;ther cf •~e i l;"'V'-..,•- - ~ _ _, . -.. '•w ..... , t' •-•• • :2 • -
foilowi:1 i :one-of te::tln iques: 

1 J 1 ,.:.,n ~r:timist :.dc:itiv~ er o::ler equ3lly dfe:ti ve 
s:ont::"Oi ::1:±::>d ~P:-O"ed b~ :::ology or :iuthoriry: or 

, ~ 1 T.-:e ~k is ~t.:ipped ....;:±-.: 
: i > ,; : ( ~ )) c:.pc.mi sy$te::n wnich re-:reser:r.s .:cod 

~~~:~e!~:'IZ -::r:c:~c:! lr:d ~ sblll be in pi.lee :i.nc i l'l 
Q?C'!""..tlOn -l!. ~I :irr.e:s de:::.:c-.J 1.~t :s i;,~iicd to che t:.'1k: 

• . I. I' . I... I (i ii _.;,n emissior.s c:,ntrol s-ystmt wruc.-. 1.-n1tS •~"t:ZV:J.!e::c 
s:hrornil!m ~~issioo.s ro no more tr..:tl\ 0.03 :nillign.-ns ?C:' 
.l::ioe:-e-;iol!r ,f elec:.-:c:il ch:irge ippiic::1 :o the ,:in;. ,) r 
~::~cn:::oi l e: ~:nissions sh:ill be redtJc:d :-:-, :-tinety-ni:'ie 
~e:"t!~!. 

· 5. Svl, e::c :":"lt:'"..=l ; !e:."le:-3. 
1 > .:.. ,,y ;oiverit r:1e::l .;!e--~e:- :;n:til inc:1.ide :ll or· :~e 

:.~[lo ..... ,n ~ !::ui;:,mem: 
•i 'i A :over for ±e ;o{venr ~ ·.ititic.~ sh~ be :!ose::i .ic 

' . . ' ' .:..i ,::n~ .:.1c::::t •.vr:~:: orcx:~1::! wonc in rr.e ... _~;re~e:-. 
~owe•,•b'. :. .. .e ;O\'C: 5r...it be: ;Josed :.o che ma.ximwn ~:uent 
::-oss1oic -.,,.r.e:i ?~ l."C ~cg ~..:sec: 
r ': i) .~ :·x :iitv for dr.tirJn1 d~e:i i'artS sw::i ::-.ac 1~~e 
; .r:u.i~ ~niver.t :s :-::-..ir:,e:i :o :he :;oLvent :.:r:c 

::i, ~r :~id :oive:it .;!e:.ie:'!. l t'eeb~ ~o ~:.ae:­
:!".;:n ;;r ~iai :.o 0.'7~: 

· iv1 ·..-.l~or,:e;:-..:.se:-s >h:til :,:i\.'e: 
:. · i ~ ..... vJc,or ::.:toff' :her:nost..i: ·.i.it.l\ m:inu:1i ~ese:: . .. . ...... . . 

3 . ?·,r j et:e~e:-s ..vi(h s~miy ce"ices. ~ v~por• •J~ 
::-.~cs,:.: ;.i'uc:; ·Niil .:. i:vw Sprly v~on c~iy :u'te:- :te 
::-c: :.cr:e ·.:::.s :-:~e:, :o :le ::ic:s.i;n :eve!: i.'1d \ 
· :-· =~:he~ .1 :·:e-:eoud r:z.no ~~~te:' :han tJr ~=~.li :~ 
. -,:~; :- ~') r. r .l :-::'tig~..te:i free:-outi c~er. Jna. 

v I c;;"v<!\• r:r.ze:d ·: 3.COr ~ $hall !-.ave: 
• .:.. 1 . ..\ .:..-:,;i ni :i.:n:-:ei· or .l rQQt:ng :i:!lket i\.lI!::.::e=:t :o 

-r•·,·-t .: ;::ned ·:i.r:s :rem .:atT°-nn!J !:ouid soiver.t out .:ii '.!:e ,,, .. '-• • ~ • lJ • 

.:eg;c.s~ .l."ld 

. 3 1 _;.,, r.ig."l , 3oor ::.::.o r'! :r.e:mosc:t ·.i. 1:h mir.?..J.i re:e:: 
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(C) .~ v~por•U? :.":~:!:Zr ~:-::.:~ ·~!li ~ ;c•J.1 :::-:'- ~ c:­
::,ove~e~t onl>1 l..:.~ '...~ ·.-a.~~:.::-.: :~~ :-.se~ ·o :..__ ! ..::s ~., 
·; a?Cr ;eYel. 

l ~) 1:ie c~:--;t:c:J :: ,~:· ~c !·-c:\ ::-:e :~l : ::.:. .-.:: s:: ~!! 
:-:-.e:.: :~: :c !iow~j. g ~•J:T!:~:~.:.i : 

:i ) So lv ::1t sh:1 l l :i c: :~:. K =·~.:,~ ~:-i~· ; ,,:-: ,o~ -::f : :-:~ 

detr-~ina ~u!::rr.e~r.: 
i'li) So!ve~t. ::lc!:.::ii::g ·.:..-~: ! ,oi·:e:it. s::.:iil :e t;o::::i :n 

.;!cs.ed .;cnt.tine:-s a.--d s~I ~ :isj;-i:sed cf i:, si.:c:i .. :":".:::,r,e:­
:s to rVc=t :u ev~z.:icn i:::o :.~ 1~0s;h:::: 

(iiii For cc!d cl~c::-s. : le!!:ed ;a..-.s jl'\a!J ~ c::ai:ic:ci 
llntil d."1;,i;ini c~ .lnd 

\'iv) ~2re.1Se!> sZ:.ti! =~ =::::sr...-~:::ed :o .:i;l~·•· iic:.: id 
solve!lt from-:!e.?.":ed ;~..s :o ~~n : :1 :0 ? :-ou;h C' :' ~ulva-
!:nt -:e,·ice .;.nd :-e:-..:~ :o :l':e :>e!vc~r :.l.-:.1'. . 

\: J for o~~-(O? vz.;:,or C!7~ ;o!Yen, .::::~-:i~: , ::::11 
be m.in.x-jz::::i ~y ·.he icliowing ::.ezsUT?::: 

:·i) ~d ~-:S )."'.!ii :-e :.;Jcw_cd ::; (, ~_ ;:_ ,1 1 C!""'..;:i ::2::,: 
!ff) 1:-.:: ·.-·oric load ~:-.aJ :-: -.::;:-:-.s:,j :n ::~ : ·: ::.~er :c::: 

unti i conde:-~tion c:.is~: 
f_iti) Spnyini c-~:lC.:C~S 51::l!l :>e done ·;;i :.tin t.1: \·t;,or 

l.1yc; 
(iv) \V}..e:i ~i.,g 1 F'C""c:-ed hois:. ~ ve:-::k:.l s~ of 

par..s in :.id out of :.,e v~"'Cr :en~ sh~! ,e l~s tr,:in ;:-:re: 
:r.ete.""S ?e: :ru.,u:.: 1:.::2 fe:t ~ :ni:a;:.e;: 

(v) \\"he:: :.~e COYe:' :.:i open. :..-i e !i? of t:-.e ~g:e:.ser 
shall not be :xpose:1 :o s::e3.dy ~ gr-...!.ti::!' :.:..~ i 5.3 :ne:.::n 
?Cf :r.iaut: (fifty fe:t p,c::- ::::::u.:.e ,: z.:1d 

l vi) ',1/\-...:n equi?pe:l wi~ • ;! ;, ::::..~ust. :-.e f:l.'l )l-;lil :-e 
turned off ·--r.en me cove: :s : !cs~ 

(d) For ~nveyoriz:::i v~ ~~-~S--.~ soive~t d.-lg•.)1.t 

shall be :ni.:timiz.:::i by ±: :o!!owini ~•~--:s: 
(i) R.ai:ked c.r.:s sh.ail ·,e ~le~ :o ((~ 11 ~r..i:, :=-.: :lv: . , . -----

llid 
. ii '1 Vmi~.J con veyor ! ~ s::.ui ':-: ::.z::~:;r:e-: :., ::~ 

. . . . ~ . 

~~n :.--:e-e :nete:i ~ ~:r:!.a: ~:..:~ :~: ;-=: ::-..:~i..;~: ;. 
; 6) -~~1 ·,e jiist:: !· 
/ 4) .\::::ui•;e ~iu~::,g :, ~ ·, : ltili :: ;e;'.' ~~;:;e.: 

::,side: oooc., er :-..:.":c..r des:~::::: :o ;~::...-: :.":: :: :~ , ;..~t ,)r 
OVl!!"Sy:-2)1, 

(OJ Ci.:.:aocr t:-!uti:lg cf s=--=--~ ct" :~s :oo i~e :.o 
be :-ea.sooioly auidI~ i11d:>0rs ( ( ,i.ni-6)) shall ~~p io :,i 
;onr:rol me!.SUI'CS sucii is :-.:r..wr.ie:it .::!w:ni ·.,,1nc:,· ;;erioc.s 
:.nd :~c:lvs1.:.~ of ~ 1.--::s ':ci.-:i ·:w::d · ... irn :.zJ?s. 

(c:: O .. adoct ~Lucilla ((~it)) ~ :,e ;:-e:r.':::med .-,i t."! 
::the: ste~i shot or u iorasive :::nuin in1 '. en :~z..n ~n= 
;,e:-cent (b:,, mass) whic.., wou l.:1 ?Ul :~rouin l :-:o . .:oo 
sieve. 

(d) .~a ~r..sive : ia.s.i:::; ·;.. i:., Sl:'10 ihail :-e ;:::-:·or.::::-J 
::-:sic!.: l :l~t:ni men , r :2.oir.c:. 

.:..~,f2-."DATCRY $'.=CT:O'N (.~~cing ~c:- ~-~.:. :-i.:~ 
~ l Sl91. ~-,e:;-.jve ~/1 &'91 l 

WAC 1~ DtOoc:so·ui:g ~b~:t icnp~! 
comptiA.o~ (l ) -;;,'be:J ~~lyint :':;r l :."6a: of ~.c.s::"..!Ccn 
:..ndcr WAC 17:~ ... "le c~e: er ~tcr ::. i l !': : ·.v 

toxic: air ;,oU1.:u.-:t sot.U":~ wl::!c:~ is :~ ly :o inc:-e~ 7.¼' 
:::-:tissions st.ail coi::::p!er.e .!l2 ;ic:;_7~1: :;,.o,,:..-;-: ::r.~ ::v:J 
u-..;:,Jyru for Cl.us A "11d C.::.ss 3 T . .i...rs. i:'le 4.IJt..-:or:ry '.°:':•'." 
:::rr.F !e:: :.-.u J.nal)'lu . 

( 1) ~c •• ,..:.:Dle SC\:..~: ::-:-::-.:i':'! :..,:uvsi.S.. 

r· J ) C.:.-:::-10~:::: i: :::~:s. T::e v·.,. ~c: c:- :r-e:--:r:~ s:-_1.11 
..:!e :..:..S;,=:-si~ ~CC! ii~~ \O e:st!:r.l!e :.~: ~~:~·_;::, !r.::--:~e~­
::U ~b~~t .. "7':~t of -~..-.:, C.!!s .~ 7.~ ~::, ~--= s:~-:: :.:.,o 
=:~~::.:: ,.~e !s::~~;:d :~c: ::::::-::..:..1 :...7.0!e:-.t \'J! i.:::; ;c ~-~= 
C.:ss -~ ~c=:;:~ :: SC~:-:: :m~1c: :.: \' ~:s ::: ·,~ ... ~c : ·:...; 6G­
: 50. if J~; i:c~:: ie. :!':: 5o~r:: ~Jy ~s ~ :.-: e ,::-:.:!i ~:.:~::t:::-
!::".!:iSIOn :-:::.: :.:oies i:1 , : I of i..:..1 S s;.;C.5¢::;,;;,r, . 

r:, C·:!'c :~, ic ::!:e::s. The ow;-::: or ; y~~or· i~! ~s~ 
<.H!?Clion ~ei!nJ to es:1~a.!e t~e ~lA;::: •..:~ i:::~: ::-.e~::il 

. . . f . C S -. :::, . . ... :r:i::~t I~~ .J e.z.c:, t:.SS L ...... :::m :~e )C~.:: :.,,-:-.,. 

:o~p~re the es,im:u:d irnbi::it •: all.:e.s :o ,::e C'. .. a a 
.. c::.:?ta.:!e soi;rc: impac: :e,·eis ::i '-.V.!.C : -3-"c-O• : 6C. if 
i;-ptic~bie .. :!".e source r.,:iy use :..~~ s~~i: ~~.!.~ti:!· !~iss11.)r. 
~:i~ ::hies in ( e 1 ~f this rui:-se::::on . 

, c 1 D!sp::-5io:, :-nociei!n~. Th: ~\L'i1 ::- er -~~::-::~!" ;~J.:: 
1..!Se ~is~~io:ai ::10<:e!tn; ~e:~r.!q~es ir. 1c::orc..1~c! '.\ ::.~ E.: .:. .. 
S'..: id e!i:ies. I! :oncent:-atio:is prec i.: : ed ::;, ~:s;:-: :-, i,:- :i 
,--·;n., --..i ·!s ............. •-lJ·c-.. ·1· •---·-t• --1· <·,,·-·· ---.,,... 
_.,._•~•W 2 •••~• - 'w'lo~ "":-':". _,_ ':° ~••:"" -~.,. .,r\w • • •• d .,:-"_- • ~ 

::·: : 1s. ~ere ~:,:iec r:;c-d~:;~! :.-Jd.-·cr ~;:; !ss;n~ :~::::-::.:: c ~ 
. . ·1 · ed. :::, - __... . .. . .. :!:::::ru~.!es s:-.a.. oe l.!S ~er::'-.,. :-:ioc.::tr.i ::i-.;::~:;-.:~s ;r!,.; 

:: :.;:r0ve-j ~y :::oloiy and t.~e .:iuti:o:ic:,-. -Sot:: : ~?A· s 
,- • • •• '. Q ~,. • ,L,.,l• l ~ < .· • • .., •• _,. ••••-- , . ,_.:;!a:mle en .,1r u;u1c. .v1~ s. c.. ..... , < • , _ . _ •. , , 

~Ot:-~-,.i:7'R. ;;1!2 be ·ob~nd :.i.._.-cu;h ).'TIS ,_:'C-3. ~s-:-. 
~650 or :zn ::e :own!cad::i f;-or:, '.!°:e OAO?S :e::!-::-: ri :~~v 
T.zr.sf~ :-.;erworic e!e:::r:onic :,i.;jje-r::, ~o~ ~v~tl!~ t. 

(d) A v~;i:13 c:irnes. The owne!" or -~pe:::.ror $h2.ll :.;s:: 
the ;.vc~iini ±r.es in (d)(i), (iii. 1 :ii) cf t!:is sucs~::1on 
:.:n!ess '1ter:.a:: :ive:-zi±ni it:1es ~-= lpfro v::d :,y :::::io~::. 
E:oiog:)' ::-.t:, allow :be :.!SC of in alte:.la.J: ::.ve~gi.,g :i.:r.: :r' 
;t -~ :±:.at che o~ting proc::du.--:s cf :..~e sot.:::: :'!'.::;­
:J~ & i-.im cocce:untion of a 7Ar for .l sho~ :;e::cc .;..-:c 
t:lut coa.side:ration of ?Ote::.rial h~t.lot eff::-::s .j;e :, ;e:i.k. 
e:r:posu.-es may be w~,td :or ;he T ;.:;_ 

(i) An .nntul lve:-:;e shall ::-e :.:~ for C:.1Ss . .:.. T . .:..?$ 
Es:.::d ::1 WAC : ':3...:.60- l50(:). 

, ii) 7::: .J.vc:-J.g:n; :::i\es s~:f:e-.! ::\ '.\: .J...C : ·: ...:.t;). 
: ; ,:\ ·; i i,:,all :: ~c ~:,r C.:.ss A T.;.?~ ::s..e:: ::, ··,\ · . .:..-: : - :; . 
~0- t !Ci;). 

, ii.i) -~ :we:lry-fou:-h~.ir lve:-?gi:tg .:rr.: ~'i:.il ~ ·;~ea :or 
Ciw 3 7..:-...~ iis:ed 1:, ';../ AC l i 3-:.60-; 60. 

"e 1 :5:ri.l.11 ~t.:4..'ttity ::ni!Sion r:ltes. Inste:i.d of Js:r.g 
.:l.is;:enion :nodelini to show cotr.;,iiz.nce with !:no ie:a 
i~y-act ~mons.r.i:icn r~iremenu ir. WAC i 7'3...!.6C-:JSO 
.1..-,d l i3~6Q ... J90, 1 sourc: may use :..-.! small ~t!J.nti,:.­
e~s~OQ ~ :zo!es :or .11 tv:r:ic ~ ,?Oiiut:..-::::s ·.v1t.~ J.C::;:t­
aj: is so~ ::n~ level$ c:qw.1 ;o or ~ :!'.:1.'l i) .00 I ·J;i 
~3. A sourc: :nus: first meet :ormol te:hnology :.roll 
~011 1.J_:u.::ci:ic:mon rec;uire:-:ier.a .Jf WAC l 7';~"i,J .. J5C 
~d l~;,60. t.~ ~ons::-::.= &..it d':e ~ourc~ ::n:rno:i 
:::re .:.oes not ~xi:::d t.~e ~..es S?e:ifie:i in ihe !?Ft'°'rr.~L: 
~iebdow. 

SMA!J. Qv A." "i71"Y !.\.flSSiO~ RA 'i!S 
:!.ASS ., iOXJC .~a. ?CW..:.;7ANTS 

-l~So-=:~ 
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0.::01 :o il.0099 
0.01 :00.~ 
IJ .07 ; Q ,J. J: 
0. J J ID I) 99 
. ~ 'O l :' 

1" AP !.~.is11cns 
?-,~~ v!.J: 

no~ ,~ 
.:.o~ ~...,r. ... ~,, 

:.~ 
::, 
::, 
~o 

; :.0 



SY.AU. QL'A, ... ~ :Y.lSSiO~ ~"" 7"":.S 
Cl..ASS B iOX!C ,.1.iR ?CU..:.,'7.,1,.."':3 

.. .:::::-;--:le !o1-":.: :~;~ 
.:.,.d ,:,. ~;:.:- ;,,;:~> 

.c::J :.".::l I 
:o ~ ~ 

) :o :9 .9 
J :o !9 9 
:l:o':1'99 
:r., :0 t:9.9 
:0 to :.!O 

1-< 
I• 

!iS 

s~o 
lo.!CO 
l':_~ 
n.;so .. ,.;. 

(3) C:-ite:::i for ;ompi i::.nce. C:im;, ii;l::ce ·.lr'i~h ·,;.· .:..C ·:~O :s .:e:-:'\ons~cd if .!".:: ~thon-:, 1.:e~~ne:; :.";.1t. , :.,e basis of the J.Cce;:~blc scur-~ i:nf~t :n~i:,,s: s. :~e u~·s oi'cir.1u."n ;nc:-e~~~ ..ricie~t .lit i:r.caa '. evc!s ,fo 
;, t !;::..;:,:-j i.~ C:.:u A ~r c::.ss 3 ~e:;ubl~ sot.Tee ::r:c:;:::: · · ···~c ,-~ •L"'\1 ·o · ·-- •U'I • ·£,"'\ ·r :. 1: ~~s ~:, w .~ • : J~ : :i."la , 1 j-~ i v\J: ~r. : :;~~~c:-e. ~,e >our:~ T.~? ~~issicn ~te, ~o ~ot ~-~~==-J :..-.e 7~es -:ci:'!ed in .suc~e-:;:on (2)(ei oi t.~is ;¢e:ion. 

w =:--;o .~TORY S'EC710!'1 <Amencing Orce:- -?<'...--5:. =~~ 
. Y9 ! . ~f."e=ti\'c 9/ I S/9 ! ) 

W.-\C 1~ ~Cd~~ (1) A;:-?i:C:.• 
:ty . 

· ::1.'1 The owr.:::- or c~..ter · .. ·to c..r.r.ct .!e::lonSw:~ .:~ ~r :!:us 3 TA.? ;ou~: ::::mp!fa.~c= ,1,i:.h WAC : 7;~";­,') Jnd t 73..!60--080 ~in~ 111 ::.c-:e;:t~ble source i~;:-~: e: ~:i.!:,-sis is ;:rovidej ;:t WAC l i;~.S0-1)80(:). ::'l.l;< 
::::iit .1 ;;etition ~uest.ing e:oioo ~ l sec:;::d tic:­:lvsis ev:iiu.tion ,o c!etemtinc ,1 ~e:1.0.S or ~mcii.m:: with 
!.. C ! 7: ~60-0i O lnd l 73 .J.60..08O by es.:ui tisbing ll low­: :~:ssions for ,he sour.:c:. ?~:itiorts for s~onci 1: e:­·..:nis ~"~1.!.l!!cn ;n.::ill ::e i:l0~i:-.ed :o ::e !oc:i mthcn:-; ~:o iogy :f :!c=ilcgy i ~ ;1.:r.sdicuon ,.,v~r ~he sou:;; 
::ions re:::v~ ::-:,- '.oc~ ~t:.cr.uc:s ~h.l.!l ';,e ~t.::r.'\:::e:: :: 
ic~ ·.•;ichin :~:-: fays ,;f ~ec~:;:t. ., ,~one ~=- :::~~·sis ;.;.1rion ~,1....- ~= ~u.:s:e: ·vr.e.": ,1 sour:: .visnes :a :-r:c~ :.ir::e!y c~~~:::i:e :isics. ,o ;ustify ns~ ~e:ue:- r~n ==t~: le ,our.: :r:ie:ic: '. cv:is. ,J r :o o~erlliSe :'\Co::"· ::::ccor.s :o mere ~.:~tel\· r:::-ese::t :-±$~. ?2.a ::1:i~· 
'.'IC~e ·;ic:.;r..:e:v -=~~~~~ bv :.:tiiiZlnJ :.:~ E?.~ :-:sk i:.c:ors. ~;:l'ulation ief~ca .-(~,j :or:c~u~­
.!· c,r otter E?A recognized or :i.;,provej ~etr:oes . 
!O~ siuil s;:,e::r:: :~e :n~:n-.:.c :il0W~ie !~c:is ,:i .;:-"S .~ er .::.:i.ss 3 !AP ;o~: bu~a on ~::>Ion ·. ~:; ,ic:: ltlaiysu ev~il.Wion. 
: ', 1 Ecoiog;, i:l~ii ~•;li!J~te .l iourc:' s :~:on:i :i ::: 
/ !is ,~n!y :t 
, i'1 The :lwbc:-:ry ~:L.S ,ia,·:scc ~o!og_v ::-.:.t o:r:c:- ;:nci­; :'or r-oc::~si!\; tte ~oc::: i,i .:or,stl".!:~on i:i,·e =~~ 
:!nci 

· -J'i ;.-::.issicn :-:nt"Ois -:crnZlined i:\ ~ .::nciticn~ ·.cc:: 
-~_s_,:'\lc:10~ ~e:se:it :1 '. e;ut 7•3AC7: lnci . 
i!lJ A:r.tte~t ,;:,nc:::rr:.~cns -=~c:-=.1 J::.::c:c!e so1.::-:: 1c: level:; ~r't•r ·Js i n" ~ore ••• : .... :. -- , ~, ,o .. - ~ • • .... , . - """ ..... ' .... J ~ • ~ :ak:ition ::.nci .!:r :iS?¢l"Sion ::ioce!:n; ::-:~n1c-.. c:s. 
c > E.:cic iY sr.2.il .1e:~i:1e whe----:cr :.·11: ::::nc:i::or.s ,:, 
l . ::i). Jnd , iii) of ~l'lis ~:Jese::t:ol'I !'or l ~eco~d :i er sis :::ive ~:::i ;;:itisfie::! ·.vithin :::i -..,or~in l .:.lv s ::d . . . . ; ! ~r ~l ::,:c~.:iuon :-:~-:.: ~., -:::i:e ~:-:: ;:~ :=-:-:-: i:-:::;::-: . 

'r\'S°K . •. 
~ 

· ( ,! ) -~n_:-- s.::=::-:d c:_er ~~y!:5 ~rlic:.tio:1 S:JC:'!".i~ed :,ya IC"-lr:: ·.w1s..1mg :o er= tt :c:::1 c ~r ;,ol!:.:~,t.s ~ levels g:c.ac:r :}-..;..~ :.1-:e a.::::;>'...:.b ie ;;o:.i.-c: i~;;!e: !evel co~ci:,t:d in WAC ,....,~ 1i:o 1--~ ·60 . ·11.._ 1 , .: • • or • , .! 1 sn-.1 ---= :;provd or rcjc::::ed :y e-::-o!oo-. . 
(b) .Any new ~us ion limia :ipir.ovd :y ecology as a ~e:s:Jit or :."le se:::::::nd ::r ::ulyris eva.ii.:mon s;wl ~ ~rcr-~ 

~y :~e .1uthoriry ;roviced t.'1e .lu:.":or.:y z;;prove3 tbc new ~:-:; issic:i lirruts. 
(J) ADO:-OV:U .;:-:tc:-i:i. 
( J ) 3a.;~ on the ·second tier a.n.l!ysis. eco loi)' mly 

"~~rc'YC :~e :::::s.sicr.s of T.~s from ~ ;S<:)U.-.:e wb::-e u:.oi~t ;cr.ce:::..-:.t:olll ~~.:e:-::i ic-..e;::2-blc sou.~: im~ !eYe!s orily :r' .r u:e~:::e:$ ::-..:.t e::-iis.sion contr0is :-e?:-ese::1t .u '.cist T• 3 . ..!..CT !.iC. :.')c s,;,u:-ce ~-:1orut:':.le:S ~t ::-:U.Siioiu oi G~ 
A. 7 . .;.?s :a:e not li ie!:,r .o ~t in :.., ir,c::.:.s.e:i c:i.'1~ :-isk or' :-:-.ore :.1-.aJl ooe ::, on: !':~nc:rc:l :.i.,oUS-2.id.. T'-~ :.":'USs.ion of Cm A T . ..i....?s :t :~e!s !ikeiy .co n:su!t !n Zo:1 m...-ezed Cl."lc:r ::s~ Jf .no=-e :ozn one ::i one !-:u~-ed thous.::.nd' rcqui.-es the 
:;~va.i cf ::.e :l.~ ~ .CO:?:?l~ing v.im WAC lTI..!60-!00. 

,·:) E:o!ogy s!':z.ll .;cruicie::' :.he second ci:r lna!ysis uid or::::- :nfor.r.:icion s:1b:::n ictec ':y rhe ~pplic:nt ls weil u c~ uoe:-: t cf !':ell th .::,mmena. 
i' i) C.;rn.'":'l=tS froct other :,e:ic::c:s ~d :iniversities wit, lpprop~ate ~~.i.se ::-.:iy ilio be cor.:sic!c'?:d in the cecision ~o ~;,prove ~missions :hat ~e:=:d ~r.2bie sow-c= imp.ct !~vei.s. 
, iii ?-.:c lic .:om!:le:lCS s.h:ul !:>e .:oi:sic~ if t.~e sow-..: ::plies :·or l :-is~ :-::~,:ige:ne:t ;ec~ion ·.:mi=- WAC I TI­

~'). ! CO. 
· ~ ~ C::-:~:-:cs er' :.";e se:ooci :i=:- !.'1uysil. 
a: 7::e ~c~r.d :er .l!laiysi.s .:~nsisti vt' .1 hc.ith :llipac: :$ ~e!:i:::e:-:!. T.,e :.;:piiQ.nt sn.1il .;ompletc and suo:rut a 

:-:::i t:, 1~0.c: 3.S~sme:it :a e:olc~v 11o·hicn includes the ,,:,i]c ....,,ni ·:!lr'cr::ucon. E..--c!ogy ::uy°:;,pro\'C the submi~ 
~r '. ess ,nicr.T".:::fon :f i~ ;;cr=ines :!-.at ~c!l infon::ui.:,n :s su:f: :;:~t :o ?er.'°orrn :he 5etonc1 ~er lA:.!ysis evaluation. -:::: ~e:.i:~ :~pc: lSses.smc::t ~hall ~e ?t":?ued in ~or­

Q"'lC.: ·.1(1~ ::?.~·, :-'is~ J.SSdSme::t ;uidefuies as c:.e:focd ;:1 ·.v.l.c :-:-:...;...so...:.:ori4-1) ~ -
'i ·: 0¢!':0~:es ~ui:.~ lS ?Opt:wioc ;iu:,. zrowth. ~d 

~e:-.sitiv~ ~!JC'~: 
· :r, T vxicc i~c::i ;rof.ies or .l.il :ex:: m ;,olluQntS c.~ 

:.·.c•-: :."!.e .~S~ 
tiifr ~:-,non. of :::-:..stir.; ;:a:..""wa\·s 3.lld .otai -uiiv 

i:-:~:: ~·er :c:c:c =.it ?<Jilut.1:::s :.!'.at cx:..--ed :.he A.SI!.; • . :,·.1 C.Jn::-:0".:rio:1 of ::.c ~sea ;our~ ~ow·w :ot:11 
.i:uiv :,~: :·or ~.x:c ur ;ol!::.uJ:ts :.~ e.xc=: the ·"SIL 

" I 1 ;_' ~i r.s e'ti,st;_ng .:.:t:1. ,:!':.:lnc-.ci:.:i..tiOn Qt :isl( from 
;:.:~:-:t ~:-:;:osi.;.-e · :o :be toxic ~ poi!tLw.Dts t.~~ ace=i tbe .-l,51. 7::is ::-:c!l.:.Cics ~g T;..:; Sorr:=s in the lrCl. ::rid .!r.t::c:;;:ucd ~sk :':-om :be :-iew ~cu.-::: 

: v 1) Addi ci ve .:::t.nc:r r.s i: :"or .. ii C!.us A toi:ie ~ir ;<:,11:.::=:.:.s ·.vnic:1 ~~ :e ~~~ :y r.hc !ourc:: 
· ' •ii, Gther :!'lr'J~:uion request~ b~ e::ology .ind _:e~:~.e:'lt ::, ;--:: l~r.-··) -=~:s ion :o ::.;:~ve ::ie "ie:cna t:er 
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(1) ~~::cld•t:~e::i =::-:-~ie s-~t.::~: :::-:;::...~ e \·e:s :-~r 
C.:.Ss 3 TA.?s. TI-.:es::cic-c~ :.e::;~::: ~c~;:: ·:7:;::.c: 
'. eve:s ::i WAC 1 i°;..!..:,0- 1 :0 ~~l ~ .:!:~..::-:~ ~ :·c!:c-s: 

t l) If .i c~ 3 T.~ ~:...s ~, =~ -.-~~::-:::-.e~:.:i ?°7J:e::::,:, 

.~.:e;iev f!'\h:li:it!on Re!·::-:~c: :,: : :-- :) C::-:c ::-: r:J~:Ci. ::":e . . . 

inh~!~tion ref:reni:e ((~ !) c~:ic!:".:~::ic:, .J.:ili s~e: :::~:i 

lve~ir.g drr:e sh2.ll b-e used.. 
(b) ~J-.:r C!:.ss 3 T.Ar ~:~cab!:: so1.:.r.: :::-:~~: lev~ :s 

sbll ~ d::ter.r.ined :,y djvicii:-:g tl:e TL V-T\VA ~y :.,r:e 
:-::.in~:-:d ro c:.k.:i~te a :-w-e:!ry-foi;r :,our r .v.~ ~c:e;:~c ie 
sour:= i:np:xt leveL 

l3) Soe-:i:..! ic:~tiele ~'I.Ir:: :r.".~:i.c: :cveis. 
(lJ E:c loiy o.lY ~st:.bli~h ;~e~::u Jc::rc:.:!~ :iO\Jr:: 

::n~:ic: !ev,:!s for TA .. Ps fr,r w t1ic::: t.:~ ~ :>ou:'ld ;:sk :·:.c:or; 
or TtVs n3.ve ::oc bee:t :1:~i:: li:!i': ed. Jr fe r ~ i , t:ir~s ct 
::m?Ou::cis lf :t ~::!~!":':"li~es t!:ac ~~ ~xve ~=~:!Cic: SC~~= 

'.op~t l~ve! :':')e:..~c:is 2...-: :ict ~Pr=?.::::. ;:, ::cc :..ie:;·..:.::.:e i:,, 
?rot~ !1umin he:!th er .u: =ver:y ; :.-:~i;:~~ 

: :\ 7:.i: lYc.~t:-:i d:nes :·er s;::,e-: :.:1 .!..SL ~= ::s:e-:: ::i 
w.~c 173~-iS0O). 

.::,\r~u.~ TOR'( SEc:n:c~ ~ ~~~~~~; c:-c.:: ~-ci:. :1:~: 
:Sil &'9 L ~:fe-::i•:e y/l &'9 I l 

W.-\C 173-..:ov-l.:v Clus .'\. toxic .lir ;,oilutJnt.s : 

Kno.,.-n. probable :ind ;>etti:ti~ ~u:n~::i ~~rc~o~'!ns .1:Jd 
~c:ce;,uble ~urea lm~c: levtls. 
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UncoolloUud 
Control Emi&&iom, 

Allor!lilllVU {llityr) 
-

Acid SuulJbor 3.50E+OJ 

Ca,bon Adsorption 3.501:+0J 

Uil s ulinu 3.50E+OJ 
--- - --
"[missions ruducllon ovur ba&ulin11 luvul. 
"1111,lallud capital cosl rulallV!' to basulinu . 

Tobie 6-5 

Summary of T-BACT Anolysls for Ammonia Emlsslon3 
tor tho W-2J6A 200 East Mulll-Funcllon Waste Tonk Foclllly 

Economic lmpocls 

Total 
Emissions TotaJ Copital Annuolizocl Cosl 
Huduc liun• lnvu,111101111, Coslc Elluctivunossd 

{IIJ/yr) ($) ($/yr) n11on) 
- · ·-·-· --·-·· 

3 .46E ,OJ 165,600 70,178 45,190 

3.44[ ,OJ 60,820 123,371 71,727 

-- -- --
-·- . -- - -----

Advorae 
Economic 

lmpacl 
(Yoli/No) 

--· ·-- --

Yu& 

Yus 

.. 

~lndut..lus capital and opu,allng costs. Thu capital rnc ovury fa c tor Wa& u&od IJasud on a 30 yoar oquipmonl lilu ond a 10% annual i11turus l rnlo . 
"AvutiJUU Cost [lluctivunus~ iii total a1111ualizud· co~I lur tllu control option urvidud Ly U,u omiss ions 1uduclions 1usull i11y hum tho o pllon . 

KN\11\ 1 D00\2J6CTOX.6-!i\07-27 -94 

Ai.Jvorao Ai.Jvun;o 

Erivironmuntul l nuruy 
Impact Impac t 

(Yur.!No) (Yu ~ llu ) 
-- --· ·· --··· · 

No fl u 

No llo 
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---· -- - ·----
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Sections not affected by WS~ 94-03- 072 

Chapter 173-460 ~AC 
CONTROLS FOR HEW SOURCES OF TOXIC ~i~ ?OLL UiANTS 

173-460-010 
173-460-070 
173-460-120 

173-460-130 
173-460-140 

PURPOSE 
AMBIENT IMPACi REQUiREMENi. 
SCIE1fi!FIC REV!E\oi .!.ND Ai~ENCMENT OF .A.CCE?TA8LE SOURCE IMPACT 
LEVELS AND LiSTS. 
F££S. 
REMEDIES. 

WAC 173-460-010 PURPOSE. (1) Purs uant to chapter 70.94 RC~, Washington 
C1ean Air Act, the purpose of this c~apter i s to establish the systematic 
contro1 of new sources a~itting tox ic air pollutants (TAPs) in order to 
prevent air pollution, reduce emiss i cns to the e~tent reasonab1y possib1e, and 
maintain such 1eve1s of air qual i ty as -~;11 ~rotect human health·and safety. 
Toxic air pollutants include carcinogens and ~oncarcinoge s listed in WAC 
173-460 150 and 173-460-160. 

(2) Th1s chapt!r establishes thr~e major r~quirernents: 
(a) Best available control technology for toxics; 
(b} _Toxic air pollutant emission quantification; 
(c) Human health and safety protection demonstration. 
(3) Policy. · It is the policy of icology to r~uce, avoid, or eliminate 

toxic air pollutants prior to their generation whenever economically and 
technically practicable. 

[Statutory Authority~ RCW 70~94 .331. (Order 90-62), 91-13-709, ~173-460-010 
Filed June 18, 199;.] 

Date :05/18/1991 

WAC 173-460-070 AMBIENT !:-1P.~CT REQU!Rt~E~T . ''°'hen applying for a notic! of 
construction under ~AC 173-Jo0-~40, :he o~ner ~r operator of a new toxic air 
pollutant source which is 1i~e1y to i ncrease iAP emissions shall demonstrate 
that a~issions frcm the source are sufficiently low to protect human health 
and sifety from potential carcinogenic and/or other toxic effects. Compliance 
sha11 be demonstrated in any area ~hich does not have restricted or control1ed 
public access. The sour~e sha11 demonstrate compl1ance by using procedures 
established 1n this chapter after complying with the conttol technology 
requirements in WAC 173-460-060. 

(Statutory Authority: RCW 70.94 .331. (Order 90-52), 91-13-709, §173-460-070 
Filed June 18, 1991.J 

Date :06/18/199~ 

WAC 173-460-120. SCIENTIFIC REVIflf ~NO AMENDMENT CF ACCEi'TABLE SOURCE fMPACT 
· LEVELS AND LISTS. . 

(1) Ongoing scientific r!view. _ \ 

(a) To use the best available sci~ntific infer.nation, ecology shall conduct 
· an ongoing r~view of i~fo.r.nation conc2r~ing 'i<hether to add or delete toxic air 
pollutants to WAC 17!-460-150 or 173-460-160, what acceptable source impact 
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levels should be used to review e~iss ions of iAPs, source appl icability ind 
exemptions. . 

(b) ~ complete review shall be ~ace at , east cnce every thr!e years at 
which time ecology sha11 consider sc ientific infol"":71at i on developed by t he 
E. P.A., Washington department of health, other states or other scientif i c 
organizations, scientific information provided ~y any ~erson, and results of 
second tier analyses evaluations. 

(2) Criteria for listing as Class A or Class 8 TAP . . 
(a) Ecology shall 11st a substance· or group of substances as C1ass A or 

C1ass 8 TAPs if the department has reason to believe that the compound or 
grou~ of compounds are likely to be emitted to the air from an air pollution 
source and the air emission of such compound or compounds could impact public 
health. The compounds shall be removed from the list if ecology detar~ines 
that these conditions no 1onser exist. 

(b) Ecology may list mixtures of compounds as Class A and/or Class 3 TAPs 
if ecology detennines that the health impact of the emission mixture is likely 
to be differen~ frcm the known individual chemical impacts. · 

(3) Acceptable source impact level (ASIL). Ecology may adopt an ASIL only 
if ecology determines that concentrations at that level wi11 not unreasonably 
endanger human health. · · 

[Statutory Authority: RC~ 70.94.331. (Order 90-62}, 91-13-709, §173-460-120 
Filed June 18, 1991.] 

Data :06/18/1991 

WAC 173-460-130 FEES. 
authority may charge a 

{2) ihe fee imposed 
plans, specifications, 

[Statutory Aut~ority: 
Filed June 18, 1991.J 

Date :06/18/1S91 

(l) Pursuant to. RC~ 70.94.152, ecology or the 
fee for the review of notices of construction . 
under this section may ~ot exceed the cost of reviewing 
an~ other information and administering such notice. 

RC4 70.94.331. (Order 90-62), 91-13-709, §173-460-130 

WAC 173-460-140 Rt~EDIES. Violations of this chapter are subject to the 
penalty provisions and/or other rl:!r.edias provided 1n chapter 70.94 RC~-. 

[Statutory Authority: RC~ 70.34 .331. (Order 90-62) ! 91-13-709, §173-460-140 
Filed June 18, 1991.] 

Date :05/18/1991 
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