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Department of Ecology
3100 Port of Benton Blvd. .
~ Richland, Washington 99352

Dear Mr. Wilson:

APPROVAL OF CRITERiA AND TOXICS AIR EMISSIONS NOTICE OF CONSTRUCTION
(NOC) APPLICATION FOR OPERATIONS OF WASTE RETRIEVAL SYSTEMS IN
SINGLE-SHELL TANK (SST) FARMS

Attached for your review and approval is the criteria and toxics air emissions NOC application
for operations of waste retrieval systems in the SST farms (Attachment 1) and Hanford Site Air
Operating Permit 00-05-006 notification of off-permit change (Attachment 2). Estimated
emissions of criteria and toxic air pollutants (TAP) regulated under Washington Administrative
Code (WAC) 173-400 and WAC 173-460 are above exemption thresholds; therefore, the

U.S. Department of Energy, Office of River Protéction is required to submit an NOC for the:
subject activity.

The emission estimate for this application is based upon a similar method used for the recent
successful permitting effort for Tanks 241-S-102 and 241-S-112 retrieval. Using this method,
emissions of criteria pollutants are expected to be below the permitted thresholds cited in WAC
183-400-110(5)(d).

TAPs, as defined in WAC 173—460, are expected to be below limits with a few exceptioﬁs:

1. Emission estimates of 1,3 —Butadiene indicate that the small-quantity emzss1on rates, as
defined in WAC 173-460-080, may be exceeded;

2. Acceptable source impact levels (ASIL), as defined in WAC 173-460-150 and WAC 173-
460-160, are not expected to be exceeded for any TAP (however, there are four TAPs which
do not have ASILs assigned: N—Nltrosomorphohne Proplona,ldehyde Acetophenone and
(“‘arbonyl sulﬁde)

3. Ennssmns of TAPs that have been assigned ASILS but whose emission is too Iow to assign a
small-quantity emission rate are expected. Dioxins and Furans are two of these. An -
appropriate surrogate has been argued for these and a small-quantity emission rate assigned.
Emission estimates indicate that the surrogate small-quantity emission rate may be exceeded.
A third TAP, N-Nltrosodlmethylanune also has an assigned ASIL that is too low to assign a
small-quantity emission rate; and
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4. 1,2 —Dichloropropane has an ASIL based on criterion which does not allow it to be assigned
a small-quantity emission rate.

Based on the issues listed above, a toxics best available control technology (T-BACT) evaluation
was performed and has been submiited to the State of Washington Department of Bcologyto
support this application. The conclusion of the T-BACT evaluation is that no cost-effectlve
commercially available control devices for control of ammonia and toxic orgamcs exist.’

If you have any questions, please contact me, or your staff may contact Dennis W. Bowser,
Environmental Division, (509) 373-2566.

Sincerely,
, . ?Schepeés
ED:DWB . ‘ ' Manager

Attach:rﬁénts: @)

~ ¢c w/o attachs: ‘
B. G. Erlandson, BNI

E. S. Aromi, CH2M HILL

D. J. Carrell, CH2M HILL

C. J. Kemp, CH2M HILL

J.Cox, CTU[R

S.

S. L. Dahl Ecology

J. L. Hensley, Ecology (w/attachs)

S.T. Lgek Ecology (w/attachs)

J. I. Lyon, Ecology

0. 8. Wang, Ecology (w/attachs)

J. A. Bates, FHI

W. E. Green, FHI (W/attachs)

_P. Sobotta, NPT -

_ K. Niles, Oregon Energy '

M. F. Jarvis, RL

A, W. Conklin, WDOH

R. Jim, YN

Administrative Record (w/attachs) -

~ CH2M Correspondence Control (w/attachs)
Environmental Portal, LMSI (w/attachs)
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INTRODUCTION

This Notice of Construction application is being submitted for approval in accordance with
Washington Administrative Code (WAC) 173-400, “General Regulations for Air Pollution

.. Sources,” and Washington Administrative Code (WAC) 173-460, “Controls for New Sources of

" Toxic Air Pollutants,” to retrieve waste from 141 single-shell tanks in the 200 Area of the
Hanford Site. This Notice of Construction describes waste retrieval methods, equipment, and
controls for retrieving waste from single-shell tanks. A separate Notice of Construction will be

. submitted to cover tank closure activities. Waste Retrieval Operations will utilize several

different methods, such as; but not limited to a vacuum waste retrieval system consisting of a
* pneumatic arm vacuum system, a mobile retrieval system consisting of a pneumatic arm vacuum
system and a small in-tank vehicle or crawler, dissolution retrieval, and modified sluicing.

Emissions estimated in this Notice of Construction are based on an averaging approach. To
allow for the maximum flexibility in the tank retrieval sequencing, this averaging approach
estimated emission from all 141 single-shell tanks and divided the emissions equally by the
number of years retrieval will take. Retrieval of all 141 single-shell tanks is estimated to take 22
years, Using this method, emissions of all criteria poliutants are expected to be below the
permitted thresholds cited in WAC 173-400-110(3)(d). Toxic air pollutants as defined in WAC
173-460 are expected to be below the thresholds with a few exceptions. -Emission estimates of
1,3-butadiene indicate that the small-quantity emission rates as defined in WAC 173-460-080
may be exceeded. Acceptable source lmpact level as defined in WAC 173-460-150 and -160 are
not expected to be exceeded for any toxic air poltutants. However, there are a few toxic air
pollutants which do not have acceptable source impact levels assigned. These are N-
mtrosomorphohne propionaldehyde, acetophenone, and carbonyl sulfide. Lastly, ernissions ofa - -
few toxic air pollutants are expected which have been assigned acceptable source impact levels
which are too low to assign a small-quantity emission rate. Dioxins and furans is an example of
these. An appropriate surrogate has been argued for these, of which a small-quantity emission
rate can be assigned. Emission estimates indicate that even this smali-quantity emission rate
may be exceeded. Another toxic air pollutant which has an assigned acceptable source impact

level which is too low to assign a small-quantity emission rate is N-nitrosodimethylamine. In
addition, 1,2-dichloropropane has an accéptable source impact level which is based on criterion
W hlch does not allow it to be assigned a small-quantity emission rate.

_ messwn details are fully descnbed mm Section 8.0 below. Section 8.0, Table 7 summarizes all
the various issues just described. Section 8.0, Table 8 provides a tank-by-tank breakdown of

which tanks may have various permitting issues. Table 8 provides evidence that 33 tanks being - o

permitted under this application would fall below alt thresholds listed in WAC 173-400-110and - |
there would be no other issues like those just described (e.g., no assigned acceptable source '
impact levels, etc).

A best available control technology for toxics evaluation was performed for this application and
" is being submitted to State of Washington, Department of Ecology along with this application.-
The technologies considered were eliminated due to technical infeasibilities or because their
costs exceeded the amounts Ecology considers to be economically justifiable, as measured by the :
cost to remove a ton of pollutant. :

i
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1.0 FACILITY NAME AND LOCATION
- The single-shell tank (SST) farms are located at the:

U.S. Department of Ener gy, Ofﬁce of szer Protection
- Hanford Site, . .
- 200 East and West Area Tank Farms
Richland, Washington 99352

The S5Ts are located in the 200 East and West Areas of the Hanford Site (See Figure 1).

. The 200 East Area SST Tank Farms are 241-A, 241-AX, 241-B, 241-BX, 241-BY and 241-C.
The 200 West Area SST Tank Farms are 241-§, 241-S8X, 241 T, 241-TX, 241-TY, and 241-U

(See Figure 2 through 13). : _

241-A Tank Farm: The A tank farm consists of six buried SSTs. The tank farm is located
approximately 400 meters (1,300 fzet) northeast of the 202-A Building, which is directly south -
of the AX tank farm. A site plan of the A tank farm is provided as Figure 2. The tanks were
placed in service during the mid-1950s and were retired in the early 1970s and 1980s. They are
numbered 241-A-101 through 241-A-106. :

241-AX Tank Farm: The AX tank farm consists of four buried SSTs. The tank farm is located
approximately 530 meters (1,750 feet) northeast of the 202-A Building, east of the AY tank
farm, and between the A and AZ tank farms. A site plan of the AX tank farm is prov1ded as -
Figure 3. The tanks were placed in service during the m1d—19605 and retired in the early 1980s.
They are numbered 241-AX- 101 through 241- AX-104. :

- 241-B Tank Farm: The B tank farm consists of 16 buried SSTs. The tank farm is located
approximately 792 meters (2,600 feet) north by northeast of the 221-B Building. A site plan of
the B tank farm is provided as Figure 4. The tanks were placed in service between 1945 and
1952 and retired in the mid-1970s (1975-1978). They are numbered 241-B- 101 through 241-B-
112 and 241-B-201 through 241-B-204.

241-BX Tank Farm: The BX tank farm consists of 12 buried SSTs. The tank farm is located
approximately 792.5 meters (2,600 feet) north of the 221-B Building, adjacent to the southern.
boundary of the BY tank farm and immediately west of the BX tank farm. A site plan of the
BX tank farm is provided as Figure 5. The tanks were placed in service between 1948 to 1950,
and retired in the tate 1970s. They are numbered 241-BX—101 throucrh 241-BX- 112. '

241-BY Tank Farm: The BY tank farm consists of 12 buried SSTs “The tank farm is Iocated
approximately 915 meters (3,000 feet) north of the 221-B Building and is adjacent to the
northern boundary of the BX tank farm. A site plan of the BY tank farm is provided as Figure 6.
The tanks were placed in service between 1950 and 1953, and retired in the late 1970s. They are
numbered BY-101 through BY-112. '

241-C Tank Farm: The C tank farm consists of 16 buried SSTs. The tank farm is located
approximately 915 meters (3,000 feet) north of the 202-A Building, and 152.5 meters (500 feet)
northwest of the AN tank farm. A site plan of the C tank farm is provided as Figure 7. The



tanks were placed in service during the mid-1940s and were retired in the late 1970s to mid-
1980s. They are numbered 241-C-101 through 241-C-112, and 241-C-201 through 241-C-204.

241-S Tank Farm: The S tank farm consists of 12 buried SSTs. The tank farm is located less

than 1.6 kilometers (1 mile) northwest of the 202-S Building. A site plan of the S tank farmis
" provided as Figure 8. The tanks were placed in service in 1950 and 1931 and renred in 1980
They are numbered 241-S-101 through 241-S-112.

241-SX Tank Farm: The SX tank farm consists of 15 buried SSTs.. The tank farm is located
directly south of the S tank farm. A site plan.of the SX tank farm is provided as Figure 9.

The tanks were placed in service during 1953 and 1954 and retired in 1980. They are numbered
241-8X-101 through 241-SX-115. '

241-T Tank Farm: The T tank farm consists of 16 buried SSTs. The tank farm is located
approximately 610 meters (2,000 feet) west of the 221-T Building and directly north of the TY
tank farm and 23rd Street. A site plan of the T tank farm is provided as Figure 10. The tanks
were placed in service in 1945 and retired in the mid to late 1970s. They are numbered 241-T-
101 through 241-T-112 and 241-T-201 through 241-T-204.

241-TX Tank Farm: The TX tank farm consists of 18 buried SSTs. The tank farm 1s located
approximately 762 meters (2,500 feet) southwest of the 221-T Building and is directly south of
the TY tank farm. A site plan of the TX tank farm is provided as Figure 11. The tanks were
placed in service 1949 and retired in 1969 throubh 1980. They are numbered 741 TX-lOl
through 241-TX-118. . ; .

241-TY Tank Farm: The TY tank farm consists of six buried SSTs. The tank farm is located

approximately 732 meters (2,400 feet) southwest of the 221-T Building and is directly north of

the TX tank farm. A site plan of the TY tank farm is provided as Figure 12, The tanks were -

placed in service during 1953 and retired in 1959 through 1980. They are numbered
241-TY-101 through 241 TY-106 '

. 241-U Tank Farm: The U, tank farm consists of 16 buried SSTs. The tank farm is located
immediately west of Camden Avenue and north of 16th Street in the 200 West Area. A site plan
of the U tank farm is provided as Figure 13. The tanks were placed in service during 1943 and
1944 and retired 1951 through 1980. They are numbered 241-U-101 throuah 241-U-112 and

' 241-U-201 throubh 241-U-204. . ‘

“The SST Waste Re’meval Operatlons will be performed in the SST fa.nns Table 1 isa hstlno of o
coordinates for the individual SST farms based on the location of a single reference point (tank
or average of two tanks) within the tank farm

2.0 RESPONSIBLE MANAGER

Roy J. Schepens, Manager

U.S. Department of Energy, Office of River Protection
P.O. Box 450

Richland, Washington 99352-0430

(509) 376-6677
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Table 1: Facility Locations.

Latitude

Reference Tank(s)

" Tank Farm Longitude

241-A 46°33"11.6" N 119°31'2.3" W Average 241-A-103 & -104 .
241-A% 46°33" 157" N 119°31729.6" W Average 241-AX-101 & -104
241-B - 46°33'52.3"N 119° 32" 139" W 241-B-108 B

| 241-BX - 46° 33 540" N 119°32'232" W | | Average 241-BX-101 & -112
-241-BY 46° 33 58.5" N 119°32"36.1" W Average 241-BY-101 & -112
241-C 46° 33" 282" N 119° 317 12.0"W 241-C-108 .
241-3 46°33"22.9"N 119° 37" 88.8" W "Average 241-5-101 &-112
241-8X 46° 32" 137" N 119°37°43.0" W 241-8X-113 '

- 241-T 46°32'357"N 119° 37 43.1" W 241-T-108
241-TX 46° 33 200" N 119937 449" W 241-TX-110
241-TY | 46° 33" 264" N 1199377 45.6" W Average 241-TY-101 & -106
46°32'41.9"N 119°37°43.7" W

241-U

3
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Figure 1: The Hanford Site.
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3.0 PROPOSED ACTION

This Notice of Construction (NOC) application is being submitted for approval in accordance -
with Washington Administrative Code (WAC) 173-400, “General Regulations for Air Pollutions
Sources”, and WAC 173-460, “Controls for New Sources of Toxic Air Pollutants™ to retrieve
waste from 141 SSTs in the 200 East and West Areas of the Hanford Site. The 141 tanks include
all but 8 tanks that had NOC approvals by State of Washington, Department of E¢ology
(Ecology), or had New Source Reviews completed and submitted to Ecology. The ei :,ht tanks
that are not included in this NOC application are 241-C-106, 241-C-201, 241- C'-202, 241-C-203,

- 241-C-204, 241-5-102, 241-5-112, and 241-U-107. Table 2 lists the tanks mcluded n this NOC
application. -

* Site preparation for the retrieval of the waste from SSTs will involve development of standard
systems suitable for different groups of tanks. To the maximum extent possible, these systems
will be modular, reusable, and portable. The factors considered in the development of the waste
retrieval technology, order of retrieval, and subsequently the necessary site preparations include,
but are not limited to, size of tank, type of waste (e.g., saltcake or sludge), volume of waste, tank
riser configuration, and classification with respect to leaks. In general, this will include removal -
of purps and thermocouple trees, removing foam from pit cover blocks and conducting pit
cleanup, gauging risers, equipment installations, transfer line instatlations, associated
excavations, and similar activities.

Waste Retrieval Operations of the 141 tanks will utilize several different methods, such as, but
" not limited to, a vacuum waste retrieval system consisting of a pneumatic arm vacuum system, a
mobile retrieval system consisting of a pneumatic arm vacuum system and a small in-tank
-vehicle or crawler, dissolution retrieval, and modified sluicing. These methods will use
processes that “vacuum”, dissolve, or sluice waste sludge and interstitial liquids out of the tanks,
move waste sludge and interstitial lignids within the tanks, and add chemical agents (e.g., mild
acidic solutions) or catalysts liquid to assist in the retrieval of waste from the tank. Following
waste retrieval, the waste will be transferred using existing transfer lines and/or double contained
over ground hose-in-hose transfer lines (HIHTL), to double shell tanks (DSTs), treatment
facilities, or other storage or disposal containers.

The waste retrieval system(s) will operate within the existing tank space, with support equipment
contained in mobile skids brought into the tank farm complex. The adding of liquids, chemical

" agents, or catalysts, along with the pumping of the waste to storage or disposal containers will
occur in existing pipelines or newly installed over ground HIHTL that are connected to e1ther 2
staging SST, DST system, a packaging operation, or supplemental treatment facﬂmes

The duration of waste retrieval operations is expected to be approximately 22 years and the
earliest start of waste retrievals using this NOC could be calendar year 2004.

This NOC covers waste retrieval operations, interim isolation tasks, and waste transfer
operations. Preparatory and stabilization activities associated with closure of the tanks shall be -
addressed in a separate NOC to be submitted in the future. Any other emissions generated by
treatment, packaging, or demonstration facilities using retrieved waste will be covered by a NOC '
specific to that activity.

17



The following proposed actions will be p-erformed to retrieve or directly support the retrieval of
wastes from the SSTs.  The steps listed below may not necessarily be performed in this order:

Retrieve wastes from SSTs using a vacuum system to “vacuum” wastes from the SSTs

and transfer the waste to treatment systems, or DSTs using ex1st1ncr transfer lines or
HIHTL. : : -

Retrieve wastes from SSTs using a vacuum system and a robotic crawler to “mobile
retrieve” wastes from the SSTs and to transfer the waste to treatment systems, or DSTs
using existing transfer lines or HIHTL.

Retrieve wastes from SSTs using a saltwell pump and water spray to “dissolve” wastes -
from the SSTs and transfer waste to treatment systems, or DSTS using existing transfer
lines or HIHTL.

Retrieve wastes from SSTs using a pumping system and injection nozzle using 2
“modified sluicing” process from the SSTs and to transfer waste to treatment systems, or
DSTs using existing transfer lines or HIHTL.

As the retrieval project progresses over the next 22 years, it is likely that modifications to
the retrieval processes would occur and additional methods for removing wastes from
SSTs could be developed. Prior to implementing 2 new waste retrieval process, this
section of the NOC will be revised to add additional process description iriformation. It
is expected that the same emission calculation methods would be used for any new .
retrieval removal methods when determining emissions.

During most of the waste retrieval activities, the SSTs should be under active ventilation
until structural safety or other considerations force shutdown of the exhauster at which
time passive ventilation will be used.

Waste refrieval operations will conduct some interim isolation of equipment no longer
- needed to ensure structural integrity of tank and to reduce the possibility of water
intrusion prior to initiation of tank closure actions.

4.0 NATIONAL ENVIRONMENTAL POLICY ACT/STATE ENVIRONMENTAL
POLICY ACT

' Under RCW 43. 21C, “State Environmental Pohc} Actof 1971”7, and WAC 197-11, “SEPA
Rules,” Ecology requires all government agencies to consider the environmental impacts of a
proposal before making decisions: A proposal exists when an agency is presented with an

- application. An environmental review of the actions identified in this NOC application was
conducted with the preparation of the National Environmental Policy Act (INEPA) of 1969 (Title
10, Code of Federal Regulations, Part 1021, “National Environmental Policy Act” [10 CFR
1021]) documentation. Existing environmental documentation can be used to meet all or part of

an agency’s responsibilities under State Environmental Policy Act (SEPA) as prov1ded in WAC-
197-11-600. :
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Table 2: Tank NOC Retrieval List. (2 Sheets)

Area S5Ts West Area SSTs
. ' -R:r?::ed Tank . Rgr::ied Tank
Number Capacity Number , Capacity
o From (gallons) ‘ ' From (galions)
Service S : . Service e
241-A-101 1980 1,000,000 241.5-10] 1980 | 750,000
241-A-102 1980 1,000,000 1 241-8-103 1980 750,000
241-A-103 1980 1,000,000 241-S-104 1968 750,000
241-A-104 1975 1,000,000 241-5-105 11974 750,000
241-A-105 1963 1,000,000 241-5-106 1979 750,000
241-A-106 1980 1,000,000 241-5-107 1980 750,000
241-AX-101 1980 1,000,000 241-S-108 1979 750,000
241-AX-102 1980 1,000,000 241-3-109 1979 750,000
241-A%-103 1980 1,000,000 241-S-110 1979 750,000
241-AX-104 1978 1,000,000 241-S-111 1972 750,000
241-B-101 - 1974 500,000 241-SX-101 1980 1,000,000
241-B-102 1978 500,000 241-SX-102 1980 1,000,000
241-B-103 1977 500,000 241-SX-103 1980 1,000,000
241-B-104 1972 500,000 241-8X-104 1980 11,000,000
241-B-105 1972 | 500,000 241-8X-105 1980 1,000,000
241-B-106 1977 500,000 241-SX-106 1980 - 1,000,000
241-B-107 1969 500,000 241-SX-107 1964 1,000,000
'241-B-108 1977 500,000 241-SX-108 1962 | 1,000,000
241-B-109 1977 500,000 241-SX-109° | 1965 1,000,000 -
241-B-110 1971 ~500,000 241-8X-110 1976 1,000,000
241-B-111 1976. 500,000 241-8¥-111 1974 1,000,000
241-B-112 1977 500,000 241-SX-112 | 1969 1,000,000
241-B-201 1971 55,000 241-8X-113 1958 1,000,000
241-B-202 1977 55,000 241-5X-114 1972 1,000,000
241.B-203 1977 53,000 241-SX-113 1965 1,000,000
241-B-204 1977 55,000 241-T-101 1979 500,000
241-BX-101 1972 500,000 241-T-102 1976 500,000
241-BX-102 1971 500,000 241-T-103 1974 500,000
241-BX-103 1977 500,000 241-7-104 © | 1974 500,000
241-BX-104 1980 500,000 241.T-105 1976 | 500,000
241-BX-105 . 1980 500,000 241-T-106 1973 500,000 .
241-BX-106 1971 500,000 241.T-107 1976 500,000
241-BX-107 1977 500,000 241.T-108 1974 | 500,000
241-BX-108 1974. 500,000 241-T-109 1974 500,000
241-BX-109 1974 500,000 241.T-110 1976 500,000
'241-BX-110 1977 1 500,000 241-T-111 1974 500,000
241-BX-111 - 1977 500,000 241-T-112 1977 500,000
241.BX-112 1977 500,000 241-T-201 1976 55.000
241-BY-101 1971 750,000 241-T-202 1976 55,000
241-BY-102 1977 750.000 241.T-203 1976 55,000
241-BY-103 1973 750,000 241.7-204 . | 1976 . 55,000
241-BY-104 1977 750,000 241-TX-101 1980 750,000
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Table 2: Tank NOC Retrieval List. (2 S'héets) '

East Arez S§Ts West Area S8Ts
Year ear
. Removed Tanl-.: - R::i}oved Tanl.c
Number From Capacity Number From Capacity
: Service | (gallons) - . o ' Service . (gallons)
1 241-BY-105 1974 750,000 ] 241-TX-102 1977 750,000
241-BY-106 1977 750,000 241.TX-103 | 1980 750,000
241-BY-107 1974 750,000 241-TX-104 | 1977 750,000
1 241-BY-108 1972 750,000 241-TX-105 | 1977 750,000
241-BY-109 1979 750,000 241.TX-106 | 1977 750,000
241-BY-110 1979 750,000 241.TX-107 {1977 -] 750,000
241-BY-111 1977 - 750,000 241.TX-108 | 1977 750,000
241-BY-112 1978 750,000 241.TX-109 11977 750,000
241-C-101 1970 500,000 241.TX-110 | 1977 750,000
241-C-102 1976 500,000 241-TX-111 1977 750,000,
241-C-103 1979 500,000 241.TX-112 | 1974 750,000
241-C-104 1980 500,000 241-TX-113 | 1971 750,000
241-C-105 1979 500,000 241-TX-114 1971 750,000
241-C-107 1973 500,000 241-TX-115 1977 750,000
241-C-108 1976 500,000 241-TX-116 | 1969 750,000
241-C-109 1976 500,000 241-TX-117 | 1969 750,000
241-C-110 1976 500,000 241.TX-118 | 1980 .. 750,000
241-C-111 1978 500,000 241-TY-101 | 1973 1 750,000
241-C-112 1976 500,000 241.TY-102 | 1979 750,000
241-TY-103 | 1973 750,000
1 241-TY-104 1974 750,000
241-TY-105 1980 750,000
241-TY-106 | 1959 750,000
241-U-101 1960 500,000
2411-102 | 1979 500,000
241-U-103 1978 500,000
1 241-.U-104 1951 500,000
241-.U-105 1978 500,000
241.U0-106 1977 500,000
241-U-108 1979 500,000
241-U-109 1978 500,000
| 241-0-110 1975 ! 500,000
241-U-111 1930 500,000
241-U-112 1970 500,000
241-U-201 1977 55,000
241.U-202 1977 55.000
241-U-203 1977 155,000
241-U-204 1977 '55,000




Ecology and the U.S. Department of Energy (DOE) co-prepared DOE/EIS-0189, Tank Waste .
‘Remediation System (TWRS), Hanford Site, Richland Washington, Final Environmental Impact
Statement (E1S). The activities described in this NOC (retrieval of wastes from the SSTs) were
analyzed in the EIS and the associated TWRS EIS Record of Decision (62 FR 8693, “Record £
Decision; Final Environmental Impact Statement: Disposal of Hanford Defense High-Level, -
Transuranic and Tank Wastes, Hanford Site, Richland, WA™) was issued February 26, 1997.

5.0 CHEMICAL AND PHYSICAL PROCESSES

The volume capacity of each SST varies from 55,000 to 1 million gallons. Table 2 itemizes
these capacities.. All but the 55,000 gallon capacity tanks are 75 feet in diameter. These tanks
range in height from 29.75 to 54 feet high (at their highest points), with capacities from 500,000 .
to 1 million gallons. The smaller 55,000 gallon tanks are 20 feet in diameter and 25.5 feet high.
Cross-sectional views of various Hanford Site SSTs are presented in Figure 14, a didgram of a

typical SST is provided in Figure 15, and a diagram of a typical transfer system is prowded in
Figure 16. _

- A tank- by -tank summary of the waste volumes in the SSTs and expected retrieval duranon is
presented in Table 3. The retrieval method is also provided, however, it should be noted that this
method is tentative at this time and is subject to change. Emission estimates are not dependent
upon the retrieval method, so a change in the retrieval method is not expected to change the
emission estimates determined in this NOC application.

Tt1s also estlrnated at this time that there may be approximately 17 mllhon gallons of supernatant
available for use as a mobilization fluid. Supernatant is being considered as an option that could
reduce the-amount of water that would have to be introduced during retrieval of some SSTs,
preserve DST space, and reduce the number of upcoming evaporator campaigns. Based on
engineering estimates to retrieve most of the SST sludge from the tanks it would require
approximately 34 million gallons per year of recycled supernatant.

During most of the waste retrieval activities the SSTs should be under active ventilation until
structural safety or other considerations force shutdown at which time passive high-efficiency
pamculate air (HEPA) filtered ventilation will be used. The waste retrieval process(s) to be used
in the SST tanks are summarized in the next sections. :



Table 3: Single-Shell Tank Farm Waste Volumes
and Estimated Retrieval Duration. (4 Sheets)

_ . Total - Retrieval Retrieval
- Tank Waste Technology Duration
. . . {kgal) __[a] -{days)
241-A-101 . 1395 . iMS = ]432
241-A-102 | 40 MS 7
241-A-103 371 MRS 66
241-A-104 28 - | MRS 17
1 241-A-105 37 MRS 29
241-A-106 79 MS 289
241-AX-101 319 MS 660
241-AX-102 30 MRS 7 -
241-AX-103 107 MS - 411
241-AX-104 7 MRS 9
241-B-101 e - MRS 42
241-B-102 | 32 MS 10
241-B-103 56 MRS 19
241-B-104 374 MS 93
241-B-105 290 I MRS 132
241-B-106 122 MS 23
241-B-107 161 MRS 130
241-B-108 91 MS - |23
241-B-109 | 125 IMS . 106
241-B-110 - | 245 - MRS 86
241-B-111 242 MRS 85
241-B-112 35 | MRS 17
241-B-201 30 N 11
241-B-202 29 v | 11
241-B-203 52 v 19
241-B-204 51 \% |18
241-BX-101 | 48 MRS . 28
241-BX-102 112 MRS 183
241-BX-103 73 MS | 30
241-BX-104 100 ‘MS 166
241-BX-105 7 MS 44
241-BX-106 |38 | MS 29
241.BX-107 347 . MS © 326
241-BX-108 31 | MRS 5
241BX-109 193 MS 315
241-BX-110- | 205 MRS 291
241-BX-111 189 MRS 268
241-BX-112 164 MS 123
241-BY-101 370 MS 358
241-BY-102 | 277 MS ' 378
241-BY-103° | 417 MRS | 900
241-BY-104 358 MS 337
241-BY-105 481 MRS 858

RS}
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Table 3: Single-Shell Tank Farm Waste Volumes
and Estimated Retrieval Duration. (4 Sheets)

Total Retrieval Retrieval
Tank Waste Technology Duration

. (kgal). [a] (days)
241-BY-106 471 MRS - 208
241-BY-107 271 MRS 334
241.BY-108 222 MRS 412
241-BY-109 277 MS 373
241-BY-110 366 MS 164
241-BY-111 302 MS 319
241-BY-112 286 MS 544
241-C-101 28 MRS 13
241-C-102 316 MS 114
241-C-103 73 MS 101
241-C-104 259 MRS 127
241-C-105 132 MS 88
241-C-107 243 MS 85
241-C-108 66 MS 12
241-C-109 64 MS 14
241-C-110 178 MRS 8
241-C-111 58 MRS g
241-C-112 104 MS 23
241-8-101 351 1 Ms 249
241-8-103 238 MS 62
241-5-104 288 MRS 270.
241-S-105 406 MS 102
241-5-106 455 MS 96
241-S-107 311 MS 59
241-S-108 350 MS 512
241-S-109 533 MS - 365
241-S-110 389 MS 176
241-5-111 415 MS 64 .7
241-SX-101 418 MS 1242
241-SX-102 409 MS 185
241-8X-103 509 | MS 249
241.8X-104 446 MRS 134 -
'241-SX-105 - .| 375 MS 294
241-8X-106 396 MS 1221
241-SX-107 95 MRS 14
241-5X-108 73 MRS 106
241-SX-109 241 MRS 178
241-SX-110 56 MRS 26
241-8X-111 115 MRS 29
241-SX-112 75 MRS 27
241-SX-113 19 MRS 13
241-SX-114 155 MRS 23
241-SX-115 4 MRS 7

[R]
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Table 3: Single-Shell Tank Farm Waste Volumes
and Estimated Retrieval Duration. (4 Sheets)

: Total Retrieval Retrieval
Tank Waste Technology Duration
L ‘{kgal) _fa] _(days)
241-T-101 100 MRS 516
241-T-102 ~ |32 MS 18
241-T-103 27 MRS g
241-T-104 317 MRS 44
241-T-105 98 MS 135
241-T-106 22 MRS 4
241-T-107 173 MRS 139
241-T-108 16 MRS 5
241-T-109 62 MRS 44
241-T-110 370 MRS 138
241-T-111 447 MRS 124
241:T-112 67 MRS 9
241-T-201 31 v 11
241-T-202 21 v 8
241-T-203 37 v 13
241-T-204 37 v 13
241-TX-101 91 MS 25
241-TX-102 217 MS 98 .
241-TX:103 145 MS- 64
241-TX-104 68 MS 10
241-TX-105 576 MRS 799
241-TX-106 348 MS 491
241-TX-107 29 MRS 18
24]-TX-108 129 MS 229
' 241-TX-109 363 MS | 228
241-TX-110 457 MRS 358
241-TX-111 365 MS 305
241-TX-112 634 MS 599
241-TX-113 639 MRS 1720
241-TX-114 532 MRS 384
| 241-TX-115 554 MRS 374
| 241-TX-116 599 MRS 1213
| 241-TX-117 481 - MRS 1096
241-TX-118 256 MS 194
241-TY-101 119 MRS 22
241-TY-102 69 MS 27
241-TY-103 155 MRS 31
241-TY-104 44 ‘MRS 40
241.TY-103 231 MRS 68
241-TY-106 16 MRS 3
241-U-101 24 MRS - 5
241-U-102 327 MS 973
241-U-103 417 MS 192




Table 3: Single-Shell Tank Farm Waste Volumes
and Estimated Retrieval Duration. (4 Sheets)

Total Retrieval Retrieval
Tank Waste Technology | Duration
’ (keal) . [a] {davs)
241-U-104 ‘1227 | MRS ] 144
241-U-105 353 MS 1045
241-U-106 172 MS 138
241-U-108 359 - MS 197
241-U-109 401 I MS 139
1 241-0-110 176 MRS . 196
241-0J-111 222 MS ' 319°
241-U-112 45 MRS 231
241-U-201 4 v 7
241-1-202 4 A% 7
241-U-203 3 v 7
241-1U-204 3 v 7

{a] - Retrieval method is tentative only.
' MS => Modified Sluicing Retrieval System
MRS =>Mobile Retrieval System => In-tank Vehicle +
Vacuum System

V == Vacuum Retrieval System




5.1. ‘Tank Retrieval Site Preparation
Current design calls for modiﬁcafions tb many of the tanks and associated equipment to allow
installation of waste retrieval systern equipment, including but not limited to, the followmcr
'_maj Or components: .
New In-Tank Equlpmeﬁt
» Installation of waste distribution devices
» Installation of transfer pumps
« Installation of Enraf-Nonius Series 854 (ENRAF) stilling wells
« Temporary installation of video cameras
~« Installation of instrument manifolds
« Installation of central fury dévices
« Installation of drain lines back to tank
o Installation of AMS (Aﬁiculated Mast Systefn)
. TémpOrary installatibﬁ of siuiéiﬁg nozzles
 Installation of ventilation inlet filter assemblié;
» Connection of HTIHTL

« Installation of new pit cover-plates as needed

o Installation of electrical power and instrument cables and other utility tie-ins and/or
upgrades '

« Placement of new, above g:round pits
"« Installation of jumpers |
: R.emo;'al, Decontamination and Di.spc.)sai of Existing .Equipment
« Removal of breather filters
» Removal of sludge weights
* Removal of liquid observation wells (LOW)

» Removal of Standard Hydrogen Monitoring System (SHMS) probe
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« Removal of thermocouple probes -
e Removaﬁ of sluicing nozzles and video cameras after use
. Remo#al of liquid level reel
. Rerﬁov'a.l of jumpers frbm pits
+ Removal of saitwell pumps and sluicé pumps
» Removal of corrosions probes
« Removal of shield plugé
+ Removal of slurry distributors
« Removal of air lift circulators
+ Removal of riser- adapter cover-plates
+ Removal of sgltwéll screen
+ Removal of dip tubes
. Removal of protective fqa,rh éoéting- onpits
Miscellaneous
« Performance of reiated.miscellaneous activities in support of construction and opérafion
activities that will not increase emissions above those estimated In Secnon 13.0, Release
Rates, of this NOC.
Construction activities include the féllowing:
511 Pit Work . |

Pits will be accessed for installation of instrument manifolds, transfer pump mstallatlon jumper
removal, replacement of existing HIHTLs with new HIHTLs, connection of HEPA filters and
exhauster trunk for the portable exhausters, removal of various jumpers, and similar activities.
Standard procedure for contaminated pit entry includes the application of a fixant.

5.1.2 Removal of In-Tank Equipment
Various in-tank equipment, such as those listed above, will be removed from the tanks to make

room for the waste retrieval equipment, or to be replaced with equivalent equipment built to
: w1thstand the forces of waste retrieval.
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5.1.3 In-Tank Equipment Installation

- Motor controlled spray devices will be inserted into risers on some tanks near the outside
perimeter of the tank and an automatic indexing spray device also will be instalied on a centrally
located riser. In-tank closed circuit television cameras will be installed into risers and connected
{0 a master camera control system skid. The equipment will be in the Iisers for the duration of
the project and will not contact the waste. The installation will result in necrhcrlble dose to the
workers because no work is performed inside the riser.

Each spray assembly is equipped with a spray washer to provide a decontamination rinse during = °
removal. The spray devices and cameras will be sleeved out of the risers at completion of the
project for reuse with contamination and dose expected to be minimal.

An AMS will be installed through risers of some tanks for use during retrieval. The AMS may
be removed and reused, but in most cases these will be abandoned in place, Upon completion, to
mmmnze worker exposure involved in the decontammatlon process.

Ventilation inlet filter assemblies will be installed on those tanks whose breather filters have -
been removed to accommodate portable exhausters and other retrieval equipment As the filter is
lowered in place, the blank is removed from the nser allowing the filter to be set in place.

The riser is open for approximately five minutes. :

In some cases it will be necessary to install new risers on some tasks. Nominal riser diameters
_range from four inches to 42 inches. Risers will be installed by first removing soil down to the
concrete tank dome surface using hand digging and/or the “guzzler.” A steel caisson will be
inserted into the hole for wall support. A small layer of grout, added to the bottom of the hole,
will provide a level surface. A hole will be partially drilled into the concrete. Minor amounts of
water are used during the drilling process for cooling the core drill bit. This water will also help
keep down dusting in the caisson from the concrete being drilled, but its primary purpose is bit
cooling. The bit will be approximately ' in. wide, s9 for a 48-in. diameter hole, the disturbed
inner surface of the tank dome would be about 38-i -in.2, which would be released into the tank
dome space by the drill bit. The majority of this matenal would be wetted down with the core
drill water and fall to the waste surface. After a cableis attached to the core, the drilling will be
completed through the dome into the tank headspace. The drill bit will fill the kerf when the
tank dome is penetrated. The core disk will be removed and disposed of and/or evaluated.

The new prefabricated riser will be lowered into the caisson until support brackets on the 31de are
seated on the grout top. The riser will then be backfilled in place. |

During removal of the concrete plu the plug will be wrapped in plastlc or similar containment. -

“ The hole into the tank will be sealed from the atmosphere by plastic sleeving or a similar
containment method. However, it is assumed the plastic is taken off and the‘ hole is left open fo
the atmosphere for an estimated five minutes per the riser as the new riser is instalied.

Other similar equipment may be installed.
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5.1.4 Soil Excavations

Soil will be excavated inside and outside the farms for various reasons such as tie in of
instrumentation and power systems for monitoring transfer progress. Intermittent trenches will
be excavated for this purpose. A HIHTL will be instalied to convey waste from the single-shell

+. tanks to the DST Transfer System. Hoses will be connected i in pxts using standard ﬂex jumpers.

The volumes of 5011 removed during excavation activities are vo}umes of disturbed soil that will
not leave the respective farms. Clean soil piles may be moved from one place to another within
the tank farm with heavy equipment (i.e., backhoe, front loader, etc.). The soil wili be used to
fill the trenches after the hose and the conduits are installed. For purposes of conservatism,
emission calculations were based on 75% of this soil excavated by hand digging and 25 % of the
excavation performed with a guzzler.

Soil excavation outside the tank farm fence also may be performed with heavy equipment
5.2. Saltcake Dissolution Waste Retriéval System

Saltcake dissolution waste retrieval systems may be used to retrieve soluble saltcake waste.

This method retrieves the soluble portion of the waste only, resulting in very few of the solids
(insoluble materials and low solubility salts) being pumped from the tank. This retrieval process
is relatively slow due to. the amount of time that must be allowed for the brine to reach
equilibrium and the amount of time that the brine takes to drain to the saltwell pump through the .
remainder of the waste matrix. The method of liquid removal is very similar to the method used
in interim stabilization saltwell pumping. The method is relatively slow (estimated one-year
retrieval duration). To reach the regulatory goals of “residual waste™ from an SST containing
saltcake waste several combined waste retrieval systems may be used in conjunction with
dissolution. Options include using the modified sluicing, vacuum, and/or the mobile retrieval
systems. These systems could be deployed at any time during the dissolution process, and the
cycle repeated as necessary until a residual waste goal is met.

' The saltcake dissolution waste retrieval system that may be deployed in SSTs is for water,
chemical agent, or catalyst liquid to be added to the tank using a variety of spray nozzles or
“sprinklers.” The approach is to sprinkle the waste surface with water, chemical agent, or
catalyst liquid. The added water, chemical agent, or catalyst liquid must stay in contact with the

. saltcake for a period of time for the brine to become saturated. Once the brine is saturated or '

near saturation, it is pumped from the SST to a receiver tank (e.g., waste retrieval process tank,
staging SST, storage DST, or other staging/storage vessel assoc1ated with supplemental -
treatment, packaging, or dxsposal) Salt solution will be removed using the existing saltwell
pump, as applicable if the tank is so equipped.

If the tank is not equipped with a saltwell pump a transfer pump (progressive cavity, vertical
turbine, or some other type of transfer pump) may be installed. The saltwell pump would
continue to be used until little additional saltcake is dissolved following solution addition. When
this point is reached, the saltwell pump and screen wxll be removed and a transfer pump will be
located 1in its place.



Remotely directable water distribution devices (RWDD) will be located in risers spaced as far
apart as practical. A combination of spraying water, chemical agent, or catalyst liquid to '
dissolve the salicake would be used in conjunction with directing a flow of water, or recirculated
water, at the waste to move it to the pump suction to allow the pumping of waste from the tank.
‘The ability to recirculate waste from the pump, through a recirculation line, back into the tank -
_ may be provided as an alternative to using water to direct dissolution waste to the pump suction.
In addition, supernatant may be used as a source of solution for the RWDDs. The RWDDs will
be located in several risers located at specified distances and angles to ensure wide coverage
within the tanks to distribute the spray over the majority of the saltcake and direct the flow of
dissolution waste to the pump suction. One additional Central Water Distribution Device
(CWDD) will be located near the center of the tank 1f p0551ble The RWDDs can be remotely
operated.

5.3. Modified Sluicing Waste Retrieval System

The approach for some of the SST waste retrieval system(s) is to use modified sluicing.

. Modified shiicing is the introduction of a liquid at low-to-moderate pressures and volumes into
the waste. The liquid dissolves and breaks apart solid materials and suspends them in the waste
slurry. A transfer pump installed inside the tank pumps the liquid slurry toa recelvcr tank.

Modified slulcmcr differs from past-practice sluicing in the followmo ways Past—pracnce
sluicing introduces sluicing liquid from a single sluice nozzle in bulk fashion by a flooding-type
action. Modified sluicing introduces sluice liquid in a controlled fashion using muliiple sluicing

nozzles at varying pressures and flows and pumps out the resultant waste slurry at approximately

the same rate as the sluiced liquid introduced. This operating strategy maintains minimal liquid
inventories within the tanks at al] times. The use of multiple sluicing nozzles allows for a more
thorough distribution of sluicing lquid over the tank contents. The liquids that could be used in
modified sluicing range from water, recirculated water from the receiving DST, supernatant,

and/or adding a chemical agent or catalyst liquid to assist in the retrieval of waste from the tank.

A transfer pump (progressive cavity, turbine, or some other appropriate type of pump) may be
located near the center of the tank in a riser extension or ini the central pump pit. If a saltwell -
pump is located in a central pump pit, that pump may be used until such time the waste retrieval
operation needs to install a transfer pump. Multiple RWDDs will be located in suveral risers
located at sPemfied distances and angles to ensure adequate coverage within the tanks to ensure

~ sluicing of the majority of the waste within the tank. One additional CWDD will be located near
the center of the tanks. The multiple RWDDs can be remiotely operated. o

5.4. Vacuum Waste Retrieval System

The approach for some of the SST waste retrieval system(s) is to use a vacuum waste retrieval
system similar to the one belncr demonstrated for use in the 200 series tanks.

The vacuum waste retrieval system is mtroduced to the SSTs by means of an AMS that has a
horizontal reach and rotational capabilities of 360 degrees. The AMS hasa retracted position,
and can be extend vertically. Air is mixed at the suction port of the AMS enabling the required
vertical lift of the waste to a topside receiver tank (e.g., waste retrieval process tank, staging
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SST, storage DST, or other staging/storage vessel associated with supplemeﬁtal treatment,
packaging, or disposal). '

The AMS will be deployed through and attached to standard riser flanges that are available on
the SSTs. In addition, deployment of cameras in other risers for m—tank vwwmo and control of

" the AMS will occur at each of the SSTs..

Each of the C, U, B, and T farms contain four 200 series tanks aligned in a row: Because of the
unique configuration of these tanks the approach to be used for these types of SSTs is to deploya
vacuum waste retrieval system at each of the four tanks in a farm. The vacuum lines for each
vacuum waste retrieval system at each tank would then be routed and connected to a valve
manifold box (diversion box). Based on an operation process that incorporates cost and as low
as reasonably achievable (ALARA) considerations, the process would valve in one tank at a time
for waste retrieval. The operation is complete when the waste retrieval process sequence has
removed the waste from all four tanks to prescribed standards and requirements under regulatory
agreements for residual waste. :

One vacoum line runs topside from the diversion box to a receiver tank (e.g., connected to a
waste retrieval process tank, staging SST, storage DST, or other staging/storage vessel associated
with supplemental treatment, packaging, or disposal). The receiver tank will receive waste in
batches from whichever tank is valved into the vacuum waste retrieval system. In some
instances, retrieved wastes will be routed directly to the receiver tanks with the use of the valve
manifold box. The vacuum pressure used to draw up the waste from the tank to the receiver tank
is relieved back into the waste tank, and atmospheric pressure is reestablished for the vacuum
waste retrieval system and the waste transfer processing is initiated, Operations in other SSTs
may be similar to this approach or use an approach that allows waste retrieval using the vacuum
system on a single SST. :

5.5, Mobile Retrieval System

The approach for some of the SST waste retrieval system(s) is to use the mobile retrieval system
(MRS). The-MRS consists of two in-tank systems. Axn-in-tank vehicle (ITV) or robotic crawler
inserted through one riser works in conjunction with an AMS inserted through a second riser.
These two systems are supported by above grade skids, HIHTL and normal services and utilities
of the tank farm. :

The AMS retrieves the sludge from the tank Using a vacuum with assisting pneumatic .
conveyance. The AMS vacuum tube has a horizontal reach and can be extended to the bottom of
the tankk. The arm rotates 360 degrees. The vacuum will be directed through the AMS near the
center of the tank to the end effector, which is in contact with the fank waste. Due to the design
of the end effector, the pneumatic conveyance assisted vacuum retrieval system will draw the
waste up throu:,h the vacuum pipe to the waste vessel in the vessel skid in batches. Varying
amounts of air and water are introduced into this unit to enhance waste removal. and to reduce
plugging of the vacuum pipe.

The articulating mast system is valved out while the waste vessel is emptied and pumped out
through the over ground transfer lines to a DST, a staging SST, or other treatinent/disposal
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option. When the waste vessel is nearly empty, the transfer line will then be valved out and the
AMS will be valved back in and another batch of waste will be removed from the tank. This .
process will typically be repeated until wastes near the center of the tank are removed. When the
articulating mast unit has removed tank wastes within its reach, the robotic crawler will be
lowered into the tank and remotely controlled to move and/or wash wastes toward the centcr of
 the tank where they can be removed by the AMS. o : '

The ITV or crawler assists the AMS by moving the waste to an area within its reach The ITV or
crawler has a plow blade for pushing/pulling wastes, a screw pump to jet wastes (if the waste is
not too thick) through a small nozzle towards the center of the tank. Both devices also have the
ability to direct hot or cold water through the same nozzle to wash wastes off in-tank equipment,
dissolve waste agglomerations in the tank, and wash wastes toward the center of the tank for
removal. The ITV or crawler may be operated while the AMS is being operated. The ITV or
crawler is remotely controlied via hydraulic lines contained in its umbilical cord. The umbilical -
cord attached to the ITV or crawler contains hydraulic lines to steer the ITV or crawler, raiseand
lower the plow blade, and operate a water line(s). '

5.6. New Retrieval Methods

As the retrieval project progresses over the next 22 years, it is likely that modifications to the
retrieval processes would occur and additional methods for removing wastes from SSTs could be
developed. Prior to implementing a new waste retrieval process, this section of the NOC will be
* revised to add additional process description information. It is expected that the same emission
 calculation methods would be used for any new retrieval methods when determining emissions.
Any such revision shall document descriptive information, and expected emissions from the new
process to determine if emissions are already bounded. '
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6.0 PROPOSED CRITERIA/TOXIC CONTROLS
6.1. Best Avallable Control Technology for Toxics

_Best Available Control Technology for Toxics (T-BACT) for use during rstncval of waste from
. -the 141 SSTs discussed in this application was examined in RPP-20773, Evaluation of Best '
- Available Control Technology for Toxics (T-BACT), Waste Retrieval System Operations in
Single Shell Tank Farms. This T-BACT evaluation is being submitted to Ecology along with
this application.
. T-BACT was determined using the “toﬁ—down’_’ approach established for Best Available Control
Technology (BACT). This approach is defined in detail in New Source Review Workshop
Manual — Prevention of Significant Deterioration and Nonattainment Area Permitting, (EPA
1930). The approach consists of the following steps:
1. Identify all control technologies.
2. Eliminate tééhnica_lly infeasible options
3. Rank remaining control technologies by control effectiveness
4. Evaluate most effective controls and document results
5. Select BACT
The T-BACT process was followed for ammonta and for the other toxic orca'nié compounds
cited in this application. For ammonia, the following emission control technolocnes were
identified and discussed:
« Absorption (scrubbing)
. Cbndcnsation
+ Adsorption
» Thermal oxidation
"+ Biofiltration

For the other toxic organic compounds, destruction or removal emission control technologies
were identified and discussed as follows:

» Thermal oxidation
« Catalytic Oxidation
. Adsorpfibn

+ Absorption {scrubbing)
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o Condensation
» Bioﬁltration

-Some of the technolooy optlons were eliminated from further consideration because of technical
infeasibility. The remaining options were evaluated for economic impact. All of these options
were eliminated because their costs exceeded the amounts Ecology considers to be economically -
justifiable, as measured by the cost to remove a ton of pollutant. This was prirnarily due to the
low amount of uncontrolled emissions. Even though the options evaluated would remove a high
portion of the emissions, typically 98-99%, the cost of the equipment would be prohibitively
high accordingto the available Ecology guidelines. Consequently, T-BACT is.proposed to be
operation of the standard exhauster configuration (moisture eliminator, preheater, HEPA filters,
-fan, stack with monitoring instrumentation) with periodic monitoring to confirm that the
estimated emission parameters are accurate. '

- 6.2, Passiv’e Ventilatien |

The SSTs are equipped with HEPA filters which have manufacturers rated particulate removal

efficiencies of 99.97%. During most of the waste retrieval activities the SSTs will be actively
ventilated, however due to integrity and safety concerns some of the activities will be

~ accomplished under passive conditions and each of these passive HEPA systems will act as the

ventilation control. Each SST HEPA filter is attached at a riser and maintained by current tank

farm operations and maintenance activities.

Figure 17 shows typical breather filters used on SSTs. The figure shows the components ofa
typical “open face” style of housing and & “G-1" style of housing breather filter. Cwrent plans
are to use the “G-1” style of housing.

The existing passive ventilation systems produce a variable flow rate through the tank, which is
primarily dependent upon atmospheric pressure fluctuations. and temperature differences
between the tank headspace and atmosphere. A 9 cubic feet per minute (CFM) flow rate was
cited as a representative maximum passive ventilation rate for SSTs in HNF-SD-WM-TI-797,
Resuh‘s of Vapor Space Monitoring of F lammable Gas Watch List Tanks.

_-6.3. Actlve Ventilation

Ax active ventllatlon system will be installed on a SST riser. The ventilation systems are sk1d~
mounted HEPA filtered portable exhausters. The typical skid-mounted ventilation systern will
have configuration and functionality of the latest skid-mounted HEPA filter systems or one of
recently upgraded saltwell skid-mounted ventilation systems used for the waste retrieval system
demonstration activities at SSTs 241-5-102, 241-S-112, and C-106. If anew or different
exhauster is used for SST waste retrievals, the exhauster design will be prov:ded to Ecology prior
to initiation of waste retrieval activities.

The portable exhauster will be designed to pass outside air through the tank, thereby reducing
condensation and fog within the tank. The air will be filtered during exhauster operations before
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~ exiting to the atmosphere. See Figure 18 fora typicai ventilation system. The abatement
techmology for a skid mounted HEPA filter system includes the following:

¢ Glycol (or similar) heaters and associated components,
- One pre-filter and housing, :
o Demister (optional) .
» Two HEPA filters and test sections,
» One exhaust fan,
« Stack.

During exhauster operations, air from the tank will pass through a demister, if needed, and be
heated before passing through a pre-filter, two HEPA filters in series, a fan, and discharged
through a stack. The stack will contain a section that allows airflow measurements, radiological
sample extraction, and potential vapor sampling activities. The pre-filter will increase the life of
the HEPA filters by trapping the larger airbome particles to allow for a more economical
operating system. ALARA concepts will be applied to allow for less frequent change out of the
HEPA filters, thereby reducing exposure to personnel to radiological materials.

The HEPA filters will meet the requirements of ANSIASME AG-1 Code on Nuclear Air and
Gas Treatment, Section FC, or any new requirements foliowing the final negotiations and final
agreements between the Washington State Department of Health and the tank farm contractor.
The HEPA filters will be tested annually to requirements of ANSI/ASME N510 Testing of

- Nuclear Air Treatment Systems. The HEPA ﬁlters will be nuclear grade throwaway extend-
media dry-type in a rigid case having minimum parncle collection efficiency of 99.97% for 0.3-
micrometer median diameter particles.

The filter frame will be corrosion resistant for the air stream design conditions. The HEPA filter
housing will provide a sealed barrier for the confinement of airborne radionuclides and will serve
to encapsulate and hold the HEPA filter. The filter housing will provide for the attachment of
pressure differential measurement components. Each filter housing will meet the applicable
sections of ANSI/ASME N309 Nuclear Power Plant Air Cleaning Units and Components and
'the test requirements of ANSVASME N510. The filter housings will be leak tested using the
pressure decay method in accordance with ANSI/ASME N51 0

The test sections will provide a means for in place testing of the HEPA filters to 99.95%
efficiency. Testing will confirm that any airbome radionuclide particles are.captured to the level
of efficiency of the installed HEPA filter. One test section will be placed downstream of the pre-
filter section and upstream of the first HEPA filter section. The second test section will be
placed between the first stage HEPA filter housing and the second stage HEPA filter housing.

Ductwork will be used to connect the exhauster inlet to the tank riser. Ductwork used will meet
requirements of ASME AG-1, Section SA.

The exhaust fan will be constructed of non—sparking materials and will meet AMCA 99,
Standards Handbook, Air Movement Contractors Association (AMCA) Standard 99-0401-86 and
will be Type A construction. The fan will be a centrifugal type and be statlcally and dynamlcally
balanced as an assembly.
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The exhaust stack will house the air velocity probe and the air-éampling probe. .

The exhauster will not be operated at a flow that exceeds the HEPA filter rating in each stage.
‘The skid-mounted portable exhauster would exhaust up to 0.47 cubic meters per second
(1000 cubic feet per minute). :

7.0 AIRBORNE EMISSIONS MO‘\IITORING SYSTE\'IS

Monitoring for VOC’s will take place within 15 minutes of start of retrieval, using methods and
instruments which are functionally equivalent to method 25A with a Flame Jonization Detector
(FID), to verify low emissions. Additional monitoring using an instrument such as B&XK or _
equivalent will be performed on specific tanks on a case by case basis as necessary to verify that -

emission estimates are bounding.

During active ventilation, particulate radionuclides emissions will be sampled and monitored
continuously. A representative sample will be collected in the record sample collection system
and analyzed by the laboratory.

Sampling and monitoring results will be published in the annual Hanford Site Emission reports.
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8.0 EMISSION ESTIMATE

Criteria emissions as defined in Washington Administrative Code (WAC) 173-400 “General
Regulations for Air Pollution Sources” and Toxic Air Pollutants (TAPs) emissions as defined in
Washington Administrative Code (WAC) 173-460 “Controls for New Sources of Toxic Air
Poltution” were estimated in this NOC application based on an averaging approach. This
averaging approach was chosen to allow for the maximum flexibility in the tank retrieval
sequencing. Emissions were averaged from ali 141 SSTs by dividing the total emissions equally
by 22 - the number of years estimated to retrieve all the SSTs. Using this method, emissions of
all criteria pollutants are expected to be below the thresholds cited in WAC 173-400-110(5)(d).
Contributions on a tank-by-tank basis were then evaluated and compared to the SQERs and
ASILs. .

Emissions of TAPs as defined in WAC 173-460 are also expected to be below the thresholds
with a few exceptions. Emission estimates for 1,3-butadiene indicate that the small-quantity
errission rates (SQER) as defined in WAC 173-460-080 may be exceeded. Acceptable source
impact level (ASIL) as defined in WAC 173-460-150 and -160 are not expected to be exceeded
for any TAP. There a few TAPs, however, which do not have ASILs assigned. These are
N-nitrosomorpholine (see section 8.2.2, F2), propionaldehyde, acetophenone, and carbonyl
sulfide (see section 8.2.2, F4). Dioxins and furans, which are treated as one TAP, may exceed a
surrogate ASIL (see section 8.2.2, F1). In addition, a few TAPs may be present in emissions
~which have been assigned ASILs which are too low to assign a SQER to or a specific SQER is
not available. These TAPs are N-nitrosomorpholine, N-nitrosodimethylamine, and 1,2 '
dichloropropane (see section 8.2.2, F3). A list of these issues is provided in Table 7. Table g,
then, ties these issues to md1v1dua1 tanks.

8.1. [Emissions Estimate Methodology

In the years 1993 through 1997 vapor samples were taken from the head spaces of 110 SSTs in
the 200 East and West Areas of tank farms. This data is available in Tank Waste Information
Network System 3 (TWINS) data base and was compiled and summarized in a single
spreadsheet titled taps — 110.xls. The file was transmitted by James L. Huckaby in an e-mail
dated January 28, 1999. The data in TWINs and the data in this spreadsheet are both from the
same original data. The spreadsheet was utilized in this emission determination because it was
readily organized into separate worksheets for polychlorinated biphenyl (PCB), dioxins and
furans, cyanides, detected TAPs and non-detected TAPs. Criteria pollutants - NO,, CO, SOy, .

- ete. - were not included in these spreadsheets. Estimates for these pollutants were made based on *

other TWINS data.

3.1.1° TAPs Emission Estimate Method

Estimated TAP emissions are listed in Table 6 below. In development of this table, East Area
and West Area worksheets were added to the original Taps-110 spreadsheets (included in
attachment titled “TAPs-110 Data Attachment”). The East and West Area worksheets consisted

- of only the East and West Area tanks respectively. The reason for the separation was to -
determine dispersed emissions — emissions seen by the public at the Hanford Site boundary. Itis -
necessary to calculate what dispersed emissions would be in order to determine if the ASILs are



exceeded. The East and West Area tanks were separated because the dispersion factors for East’
and West are different. The dispersed emissions from both East and West are combined in yet
another Total Emissions Worksheet.

Seven tanks that are being retrieved under prevm'usly approved permits have not been included
in the Spreadsheet The East Aréa tanks that were not included were 241-C-106, 241-C-201,
241 C-202, 241-C-204. The West Area tanks were 241-S-102, 241-S-112, and 241-U 107.

The worksheets list, for each tank, its own individual set of pollutants. For example, the detected _
TAPs worksheet lists 126 individual TAPs. In addition, each of these TAPs'is listed in from 1 to
99 tanks. For example, acetone was found in 99 tanKs, while N-nitrosomorpholine was found in -
only 1 tank. Recall that there were 110 tanks sampled. To account for the individual pollutants
in each of the tanks, all 126 pollutants were summed from all 110 tanks (minus the 7 mentioned -
above), in the East and West Area worksheets. o

Current plans call for retrieval of all 141 tanks in 22 years. Emissions from all of these tanks

~ over this time span were averaged to accommodate the retrieval process and to allow for the
maximum possible flexibility in permitting. Average emissions were estimated by summing the
individual pollutants in all the tanks in the East and West Area worksheets. This sum was then
divided by the 22 years retrieval period.

Since sample data was available for only 110 out of 141 SSTs the average of these tanks was
-extrapolated and added to the total to account for the contribution from the remaining tanks . For
~example, only 44 of the 61 East Area SSTs had sample data, while 59 of the 80 West Area SSTs
had sample data. To account for this, the pollutant values which were previously summed and
divided by 22 was, for the East Area worksheet, multiplied by the additional factor 61/44 and,
for the West Area worksheet, was multiplied by the additional factor 80/59.

Individual pollutant data listed for each tank in the spreadsheets is given in terms of milligrams
per cubic meter (mg/m3). So the results of the calculations explained so far are also in terms of
mg/m3. This data was converted to emissions in grams per second {g/s). This conversion was

. done based on an SST assumed average flow rate of 5 CFM. Ventilation flow rates for passively
ventilated tanks were estimated to be between 1 and 9 (5 being the average) CFM in HNF-SD-
WM-TI-797. The data was converted to g/s to accommodate the dispersion factor — explained in
the Section 8.1.3. Additionally, to accommodate retrieval activities, this value was multiplied by
an additional factor of 100. This factor was used to estimate emissions for permitting purposes -

during retriéval of 241-8-102 and 241-S-112. *This factor was based on the observed elevation of ‘. -

emissions that occurred during the original sluicing 0f 241-C-106 (in the November 1998).
Using a Flame Ionization Detector, emissions just prior to sluicing were noted to be
appr0x1mate1y 15 parts per million (ppm) Just shortly after sluicing began, emissions rose to
nearly 500 ppm. This represents an increase factor of 33 (500/15). Because of this, the factor of
100 was used for 241-S-102 and 241-S-112 retrievals, and for its use in this NOC, was assumed
to be conservative.

Emissions in terms of g/s were further converted to pounds per hour (Ib/hr) and pounds per year
(Ib/yr) to facilitate compa.nson to the SQERs.



8.1.2 Criteria Emission Estimate Method

Criteria emission estimates are summarized in Table 4. Emission estimates for NO,. CO, and
SOy are based on TWINS. Data was available for NO, N>O, and NO,. Since 40.CFR 60.2-
exempts nitrous oxide as a nitrogen oxide, NoO was omitted from the final results. Volatile
organic compounds (VOC) data came from the Taps-110 spreadsheets, data labeled TNMOC —
Total Non-Methane Organic Carbon. SOy data was only found in 241-C-104. This data was
converted to pounds per year based on the assumption that it was all S0,. The data was adjusted

“to emissions in pounds per year via the same method employed for TAP emissions. The
available data from each tank was added together, extrapolated for the tanks w1thout recorded
data and finally, the data was averaged over the 22 year retrieval penod

8.1.3  Dispersion Modeling Method

Emission concentrations at the site boundary are estimated using dispersion modeling. Unit
concentration dispersion factors were developed from the ISC3 (Industrial Source Complex)
program (EPA-454/B-95-0034a, User’s Guide for the Industrial Source Complex (ISC3)
Dispersion Models) to represent dispersion modeling from the 200 East and 200 West Areas.
_Concentration factors for 24-hour and annual average releases in both the 200 East and 200 West
Areas were developed. The input files and resulting factors are attached (see “Don’t Say It,
‘Write It” memo from Paul D. Rittmann to John S, subject “Unit Concentration Factors from
ISC3”, dated September 27, 1996). The resulting factor for East Area of 2.79 was applied to
stack emissions to estimate the 24-hour average contaminant concentrations and 0.0793 was
applied for the annual average contaminant concentrations at the Hanford Site Boundary. For
West Area the factors were 3.46 to calculate the 24-hour average contaminant concentrations and
~ 0.0585 to calculate the annual average contaminant concentrations at the Hanford Site boundary.
These factors were multiplied by the emissions in g/s. The results give pollutant concentrations.
at the Site boundary in micro grams per cubic meter. The Site boundary for the East Area was
assumed to be 17.1 kilometer (10.6 miles) in the east-southeast direction for both the 24-hour
and the annual average. For the West Area, the site boundary was assumed to be 12.6 kilometers -
(7.8 miles) in the south direction for the 24-hour average and 22 kilometer (13.7 miles) in the
southeast direction for the annual average. Annual averages are based on Hanford Site wind data
collected from 1986 through 1995. Twenty- four-hour averages are based on hourly Hanford S1te
- wind data for 1992 through 1993

\

' 8.2. Estimated Emission Results
8.2.1 Criteria Emission Results

As previously noted, criteria pollutant emissions are summarized in Table 4. Emission
thresholds, as defined in WAC 173-400, are expected to be exceeded. Table 5 provides VOC
emission estimates on a tank-by-tank basis - for those tanks where data was available. Table 5
estimates emissions for two scenarios. The column titled Emission During Retrieval - based on
duration estimates emission based on an anticipated retrieval duration. The column titled
Emissions During Retrieval assumes reirieval durations for each and every tank would continue -
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forup to a year. Actual emission will most likely be bctwéen the values listed in the two
columns. As stated previously, emissions in Table 4 represent emissions of all 141 tanks
divided by the 22 year retrieval period. ' L

Table 4: Estimated Criteria Emissions.

. -Average | . °

. SR o - ra WAC 173-
- Average Emissions Average Emissions Emission
Criteria iy X o N R . - 400-110
. During Retrieval During Retrieval During Tons/yr
Emissions g g . - Threshold
(lbs/hr) (Ibs/day) Retrieval T .
. - Tons/yr
‘ (1bs/yr) -
NOx . 2.3E-03 5.5E-02 20 0.03 12
VOCs 2.3E-01 | 5.6E+00 2,031 1.02 12
Co 2.1E-02 - 5.0E-01 184 0.09 5
S0x 1.1E-02 2.6E-01 95 0.05 2




Table 5: Tank—by{I‘ank Estimated VOC Emissions. (3 Sheets)

[ Result Emission D ing
Average Emission During Retrieval Re :;;Lval _ b:sl': d :n
Tank Name -rAdé usted t(z: Retrf’eval Duration dura tioh
' 23 degrees. lbs/yr - days :
ey | (Ibs'yr) R - (oshr)

241-A-101 240E+01 3.93E+02 432 1 393E+02
241-A-102 4 50EH0 7.54E+01 7 1.45E+00
241-A-103 7.20E+00 1.18E+02 66 2.13E+01
241-A-106 1.00E+00 1.64E+01 239 1.30E+01
241-AX-101 1.00E+C0 1.64E+01 660 1.64E+01
241-AX-102 1.10E+01 1.80E+02 7 3A6E+00.
241-AX-103 1 4.80E-01 7.87E+00 411 7.87E+00 -
241-A2-104 1.00E+00 1.64E+01 9 4. 04E-01
241-B-102 3.90E+00 6.39E+01 . ‘10 1.75E+00°
241-B-103 1.40E+01 2.29E+02 19 1.19E+01
241-B-105 1 .40E+00 2.29E+01 132 8.30E+00
241.B-107 7.70E-01 1.26E+01 30 1:04E+00
241-B-202 7.90E-01 . 1.29E+01 31 1.10E+00
241-BX-102° - 7.90E-01 1.29E+01 183 6.49E+00.
241-BX-103 4 70E+01 7.70E+02 30 6.33E+01
241-BX-104 1.1I9E+02 1.95E+03 166 §.87E+02
241-BX-103 4 10E+00 6.72E+01 167 3.07E+01

241.BX-106 1.80E+Q0 2.95E+01 168 1.36E+01
241-BX-107 1.90E+00 3.11E+01 326 2.78E+01
241-BX-110 1.80E+00 - 2.935E+01 201 2.35E+01"
241-BX-111 3.00E+00 492E+01 268 3.61E+01

-241-BY-101 5.20E+01 8.52E+02 358 8.36E+02

241-BY-102 1.80E+(1 2.93E+02 378 2.95E+02 -
241-BY-103 7.10E+Q0 1.16E+02 900 1.16E+02
241-BY-104 1.90E+02 3.11E+03 337 2.88E+03"
241-BY-105 1.00E+01 1.64E+02 858 1.64E+02
241-BY-106 1.20E+01 1.97E+02 | 208 1.12E+02
241-BY-107 7.70E+01 1.26E+03 334 1.13E+(3

: 241-BY-108 2.85E+02 4.67E+03 412 4 67TEHD3
241.BY-109 1.50E+01 2.46E+02 373 2 46E+02
241-BY-110 4 60E+01 7.54E+02 164 3.39E+02
241-BY-111 7.70E+00 1.26E+02 319 1.10E+02
241-BY-112 1.30E+01 2.13E+02 544 2.13E+02

1241-C-101 8.00E+0T1 - 1.31E+03 13 4.67TEH)
241-C-102 1.23E+02 2.02E+03 114 6.30E+02
241-C-103 4. 76E+02 7.80E+(03 101 2.16E+03
241-C-104° 2.50E+0] 4, 10E+02 127 1.43E+02.
241-C-105 9.20E-01 1.51E+01 858 3.64E+00
241-C-107 3.80E+00 6.23E+01 85, 1435E+01
241-C-108 3.40E-01 5.57E+00 12 1.83E-01
241-C-109 3.30E-01 8.69E+00 14 3.33E-01
241-C-110 5.10E+00 8.36E+01 8 1.83E+00
241-C-111 5. 40E-01 8.85E+00 8 1.94E-01
241-C-112 2.70E+00 4 43E+01 23 2.79E+00
241-5-101 7 60E+00 1.25E+02 249 8.50E+01

| 241-5-103 2.50E+00 4 10E+01 62 6.96E+00:
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Table 5: Tank-by-Tank Estimated VOC Emissions. (3 Sheets)

5.60E+00

Result . L .
Average Emission During Retrieval EIH-ISSIDH During
Tank Name Adjusted to Retrieval Duration Retneg::;t:;a;ed on
25 deg -

241-5-105 230EH00 1 377EHD] 102 10SE+0L
241-5-106 3.50E+00 5.74E+01 96. 1.51E+01
241-5-197 6.50E+00 1.07E+02 57 2.83E+01
241-5-108 2.40E+00 3.93E+01 512 3.93E+01
241-§-108 3.40E+00 5.57E+01 513 5.57EH1L
241-5-110 3.50E+00 5.74E+01 176 2. 77E+01
241-5-111 1.80E-+00 2.935E+01 64 5.17E+00
241-8X-101° 9.00E-01 1.48E+01 1242 1.48E+01

1 241-8X-102 1.10E+00 1.80E+01 185 9.14E+00
241-8X-103 7.10E-01 1.16E+01 - 245 7.94E+00
241-8X-104 1.10E+00 1.80E+01 134 6.62E+00
241-8X-105 1.80E+00 2.85E+01 294 2.38E+01
241-8X-106 2.10E+00 3.44E+01 1221 3.44E401
241-8X-107 C1L70E-01 2.79E+00 14 1.07E-01
241-8X-108 . 1.90E-01 3.11E+00 106 9.04E-01
241-8X-109 7.50E-01 1.23E+01 178 5.99E+00
241-8X-110 1.90E-01 - | 3.11E+00 26 2.22E-01
241-8X-111 8.50E-02 1.39E+00 29 1.11E-01
241-8X-112 1.10E+0G - 1.80E+01 27 | 1.33E+00

- 241-8X-T14 9.00E-02 1.48E+00 23 9.29E-02

241-T-101 | 7.40E-02 1.21E+00 316 1.21E+00
241-T-104 1.80E-+00 - 2.95E+01 517 2.95E+01

1.241-T-107 3.60E+00 5.90E+01 139 2.25E+01
241-T-110 1.00E+00 1.64E+401 138 6.20E+00
241-T-111 2.00E+01 3.28E+02 124 1.11E+02
241-TX-101 1.20E-01 1.97E+00 25 1.35E-01
241-TX-102 2.00E+00 3.28E+01 98 8.80E+00
241-TX-113 6.20E-01 ~ 1.02E+01 64 1.78E+00
241-TX-104 1.50E-01 3.11E+00 10 8.53E-02
241-TX-105 4 80E+00 7.87E+01 799 7.87E+01
241-TX-106 1.30E+00 2.46E+01 491 2.46E+0]
241-TX-108 3.60E-01 5.90E+00 229 3.70E+00
241-TX-110 5.00E+H00 8.19E+01 358 8.04E+01
241-TX-111 1.50E+01 - | 2.46E+02 305 2.05E+02
241-TX-112 ‘1.40E+00 . | 2.29E+01 599 2.29E+01
241-TX-113 7.40E-01 1.21E+01 1720 1.21E+01
241-TX-114 2.30E+00 3.77E+01 384 3.77E+01
241-TX-115 6.10E-01 1.00E+01 374 1.00E+01
241-TX-116 4.80E+00 7.87E+01 1213 7.87E+01
241-TX-117 1.10E+00 1.80E+01 1096 - 1.80E+01
241-TX-118 1.10E+0] 1.80E+02 194 9.58E+01
241-TY-101 “2.00E+01 3.28E+02 22 1.98E+01
241-TY-102 3.20E-01 5.24E+00 27 3.88E-01
241-TY-103 4.60E+01 7.54E+02 31 6.40E+01
241-TY-104 1.80E+01 2.93E+02 40 3.23E+01
241-TY-105 9.18E+01 68 1.71E+01
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Table 5: Tank-by-Tank Estim_ated YOC Emissions. (3 Sheets)

Result : Emission During
Average Emission During Retrieval Retrieval - based i‘) a
Tank Name Adjusted to Retrieval Duration duration -
: 25degreesC | . (lbsfyr) - - days S -(-lbs!vi-) :
1. 4 {mgm3) -1 . L I S

241-U-102 5.20E+00 8.52E+01 973 8.52E-+01
241-U-103° 1.00E+01 1.64E+02 192 8.62E+01
241-U-105 2.80E+00 4.59E+01 1045 4.59E+01
241-U-106 1.20E+01 1.97E+02 138 7.44E+01
241-0-108 | 1.10E+( 1.80E+02 | 197 9.73E+01
241-U-109 - | 8.50E+00 1.30E+02 139 .- 1 5.31E+01
241-U-111 | 3.80E+00 6.23E+01 319 5.44E+01
241-U-112 3.70E+00 | 6.068E+01 231 3.84E+01]
241-U-203 1.80E+00 2.95E+01 7 5.66E-01
241-U-204 7.90E-01 1.29E+01 7 248E-01

8.2.2 Toxic Emissions Results

Estimated emissions of TAPs are listed in Table 6. The following notes were used in
development of the table:

F1: In accordance with WAC 173-460-050, dioxin and furan emissions are c0n51dered

together as one TAP and expressed as an equivalent emission 0£2,3,7,8
tetrachlorodibenzodioxin (TCDD). A number of the chlorinated dioxins. and.
dibenzofurans are known animal carcinogens and teratogens, from which the 2 ,3,7.8
TCDD is derived. However, no dioxins have been detected in Hanford tanks and the

furans detected in the Hanford waste tanks consist of 35 species of nonchlorinated furans.
Little information is available about the nonchlorinated species. In order to evaluate the
risk of exposing the public to an unacceptable dose of nonchlorinated furans, a study was

performed to identify a compound with toxicological characteristics believed to be

representative of nonchlorinated furans. The study was performed by Pacific Northwest
“National Laboratory (PNNL) and is attached to this NOC.The study is referenced asa

letter from David Maughan, PNNL, to David Suford, Lockheed-Martin Hanford

Corporation, 4 Status Report on the Cancer Potential of Furan Chemicals in the Hanford

Tark Headspace Gases and a Recommended Surrogate and ASIL for Using in Assessing

Chronic Public Exposure, dated March 16, 1998. The study ideritifred 1,4-dioxane as the
 surrogate. The ASIL calculated for dioxins and furans using 1,4-dioxane as a surrogate is

3.2E-02 ug/m3.

F2: N-Nitrosomorpholine does not have an SQER or ASIL value. In order to evaluate

the risk of exposing the public to an unacceptabie dose of this Class A TAP, a study was
performed by PNNL to identify a compound with similar toxicological characteristics to
N-Nitrosomorpholine. This study is attached to this NOC. It is referenced as letter from-

David Maughan, PNNL, to Carl Grando, WHC Chemical Toxicity Surrogate for N-

Nitrosomorpholine, dated September 6, 1996. The study identified 1-Nitrosopyrrolidine

as the surrogate. The calculated ASIL for N-Nitrosomorpholine using 1-
Nitrosopyrrolidine as the surrogate is 1.63E-03 _ug/mS.
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- F3: The Class A compound 1,2 Dichloropropane does not have an SQER but does have
an ASIL with a special averaging time of 24 hours. For conservatism, the 24-hour

. averaging ASIL value was assumed as an annual ASIL to arrive at an SQER of

500 pounds per year. _ '

- F4: The Class B TAPs propioﬁaldehyde, acetbphénone, and carbonyl sulfide donot have -

ASILs assigned to them by regulation. However, the SQER tables in WAC 173-460-080 .
assign a SQER of 0.02 pounds per hour for ASILS less than 1. As such, this smallest and
most conservative SQER was used for these TAPs. '
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" Table 6: Estimated TAP Esmissions Du ring Retrieval. (6 Sheets)

SQER

ASIL

Emission

Emission

Dispersed

- . SQER® -t y | s g Dispersed
* Toxic Aiy Pollutant CAS #* TAP b | (A lbs/yr, Ri.lf.l(') ASIL .Rntio Du::mg Du:'mg - 24hr - Amnual
CLASS B Ibs/i (missions | (ng/m3) | Dispersed/ | Retrieval | Retrieval (ug/m3) (ug/m3)
: shn) | soRR) ASIL) (bsr) | (bsiyry | (U8 g
Dioxins and lurans Al 10 7.IE+00 - [FI] 4.95-02 8.1E-03 7.1E+01] 2.95-03 8.0E-05
N-Nitrosomorpholine 59-89-2 Al 0.5 9.3E-02" [F2] 2.4B-05 - 5.3E-06 4.6E-02 - 2.3E-06 3.9E-08
1,3-Butadiene 106-99-0 Al All 0.5 3.2E+00 0.0036 5.1E-04 1.8E-04 1.6E+00 | 6.4E-05 1.8E-06
Lthylene dibromide 106-93-4 | AL Al 0.5 74801 | 00045 | B84E-05 | 42605 | 37501 | 1GE-05° |- 3.8B-07
{dibromethane) - : _ - el
> o . R R R B
:If’é)gi‘)l"‘-“‘a""-d Biphenyls | 1336363 | A1 Al 0.5 2.86.01 | 0.0045 | 3.0E-05 1.6B-05 | 14501 | 6.6E-06 | 1.4E-07
Ethylene oxide 75-21-8. Al Al o 4.8E-03 0.010 4.1E-06 5.5E-06 4.8E-02 2 4E-06 4,1E-08
Vinyl chloride 75-01-4 Al All 10 1.2E-02 0.012 1.0E-05 1.45-05 1.2E-01 |  5.3E-06 1.2E-07
Acrylonitrile 107-13-1. Al AlL 10 5.7E-04 0.015 3.25-07 0.5-07 5.7E-03 2.8E-07 4.8E-09
1,4-Diokane 123-91-1. Al All 10 1,7E-02 0.032 . 5.0E-06 2.0E-05 1.7E-01 8.0E-06 1L.6E-07
1,2-Dichloroethans 107062 | ALAI | 10 18502 | 0038 | 44806 | 2.0E-05 | L8E01 | 84E06 | 1.7E-07
(ethylene chloride)
Chloroform 67-66-3 AL AL 10 SA4E-02 0.043 1.2E-05 6.1E-05 5.4E-01 2.5E-05 5.0E-07
Carbon tetrachloride 56-23-5 1 AL AIl - 20 4.1E-01 0.067 1.0E-04 9.3E-04 8.2E+00 4.0E-04 " 0.9E-06
Benzene 71-43-2 Al Al 20 6.15-01 0.12 1.1E-04 1.4E-03 1.254+01 - 4.98-04 1.4B-05
Acetaldehyde 75-07-0 AL AL ) 50 9.7E-02 0.45 1.1E-05 5.6E-04 4.9E+00 2.1E-04 5.1E-06
Dichloromethane - - oy T2 N -
(methylene chloride) 75-09-2 ‘ AL All 50 4.2E-01 “ 0.56 42[:-05 2.413-03 C2AE+01 8.?"[3-04 2.4E-05
Trichloroethylene 79-01-6 © AL AT 50 1.5E-02 0.59 1.4E-06 8.8E-05 1.7E-01 " 3.3E-05 8.2E-(07
Perchloroethylene . : . ' o : . e
(tetrachloroethylene) 127—13—4 Al All 500 5.4[‘.-03_ 11 2.5E-06 31 ETO4 2. 7E+00 |- l._21..-04 ?.8E-06
I4=Dichlorobenzene 106-46-7 Al All 500 5.3E-04 1.5 1.8E-07 3.0E-05 2.68.01 1.2E-05" 2.7E-07
?D‘séﬁg;'*y‘"W‘)P“”‘-“la‘e 117817 | ALAIL | 500 9.55-06 2.5 22609 |.54B-07 | 48B-03 | 1.9E-07 | 54B-09
N-Nitrosodimethylamine 62-75-9 Al Al 7.1E-05 1.8E-02. 1.8E-04 1.6E+00 7.-813;05 1.3E-06
1,2-Dichloropropane 78-87-5 . | Al Alll [F3] 2.9E-04 - 4.0 3,6E-08 1.6E-05 14501 | 6.4E-06 1.5E-07
0.02 0.02 8.3E-07 1.7E-06 1.4E-02

107-02-8.

Acrolein

B3E-05

50

5.8E-07.

1.7E-08




Table 6: Estimated TAP Emissions During Retrieval. (6 Sheets)

2.1E-06

QER ASI Emission | Emission | _. .
Toxie Air Pollutant CAS# o TAP b (i?blig;, ;?ﬁ?e (| AsiLt .R:ﬁf;r Dm:ing Dln:ing DI_SIZ’L‘;;‘:;‘-‘G I-)f\fﬁ::i;l
_ : CLASS B Ibs/iir) (EI]]ISfloxls {ug/m3} | Dispersed/ | Retrieval | Retrieval (tig/m3) (ug/m3)
/SQER) ASIL) (bsiry | (bsiyr) :
Methyl isocyanate 624-83-9 B 0.02 24E-04 0.16 2.2B-07 4 .8E-06 4.2E-02 2.1E-06 3.6E-08
Acrylic acid 79-10-7 B 0.02 2.48-02 0.3 1.6E-05 4.7E-04 4.1E+00 1.7E-04 4, 7E-06
Hexaclilorobutadiene 87-68-3 B 0.02 2.1B-03 0.70 5.4B-07 4,1E-05 3.6E-01 | ~1.6E-05 3.8E-07_
Ally! chloride 107-05-1 B 0.02 1.8E-04 1.0 2.6E-08 3.6E-06 3.1E-02 1.6E-06 2.613-0.8
Methyl hydrazine 60-34-4 B 0.02 1.4E-05 1.2 1.8E-09 2.9E-07 2.5E-03 1.3E-07 2.1E-09
Nitrobenzene 98-95-3 - B 0.02 1.0E-04 1.7 8.7E-09 2.0E-06 1.85-02 -8.8E-07 1.5E-08
p-Nitrochlorobenzene 100-00-5 B 0.02 2.9E-05 2,0 2.9E-09 5.8B-07 5.1E-03 ‘2.0B-07 5'.8[3-0_9
Diphenylamine 122-39-4 B 0.02 1.9E-03 33 LL1E-07 3.85-05 | 3.3E-01 " 1.3E-05 3.9B-07
T,1-Dimethyihydrazine 57-14-7 B 0.02 G.OE_-.OS : 4.0 2.2E-09 1.2E-06 1L1E-02 5.21-07 8.8E-09
| Biphenyl 92-52-4 B 0.02 1.0E-01 4.3 1.7E-04 2.0E-03 1.8E+01 7.2E-04 2.0E-03
{ Methy! bromide 74-83-9 B _0.02. 1.2E-03 5.0 1.9E-06 24E-05 2,18-01 9.5E-06. 2.1E-07
Tributy! phosphate 126-73-8 B 0.02 9.65-02 73 1OE-04 | 19E03 | L70+01 | 7.6B-04 | 1.7E-05
Methylacryloniirile 126-98-7 B 0.02 5.9E-04 9.0 4.6E-07 1.2E-05 1.OE-01 4.1E-06 | 1.2B-07
Propylene imine 75558 .| B 0.20 3.4E-05 16 | 15B-07 | G7B-06 | S59E-02 .| 24E-06 | 6.75-08
Allyl alcohol 107-18-6 - B 0.20 5.5E-06 17 2.8E-08 1.1E-06 9.65L-03 4.8E-07 8.1E-09
(C:if)“'des' as CN (mg/m3 of 51-12:5 B 0.20 3.15-02 17 L3E-04 | 62B-03 | 548401 | 22003 | 6.1B-05
Diethyl phthalate 84-66-2 B 0.20 7.9E-04 17 - 4.0E-06 1.6E-04 1L4EA-00 6.7E-05 1.2E-06
Dibutyl phithalate 84-74-2 B 0.20 - 6.5:-06 17 2.76-08 1.3E-06 1.1E-02 4.6E-07 1.3G-08
1,2-Epoxybutane 106-88-7 . B 0.2 1.SE-04 . 20 5.2E-07 . 2.9B-05 2.6E-01 -1.0E-05 2.9E-07
1-Nitropropane 108-03-2 B 0.20 8.6E-05 200 . 37607 L.7E-05 1.5E-01 7.3E-06 | 1L3E-07
| Crotonaldehyde 4170-30-3 B 0:20 1.2E-04 20 43B-07 | 24E-05 | 21B-01 | 8.6E-06 | 2.4E-07
Pheny! ether 101-84-8 B 020 9.9E-05 23 3.8E-07 2.0B-05 | 1.7E-01 - 8.7E-06 1.5E-07
1,1,2,2-Tetrachloroethane 79-34-5 B 0.20 2.7E-04 23 9.0E-07 5.4E-05 4,7E-01 2._1_[3-05 4.9E-07
2,6-Ditert, butyl-p-cresol 128-37:0 - B 0.60 9.1E-04 13 5.8E-06 5.5E-04 4.8E+00 1.9E-04 5.5E-06
110-86-1 B 0.60 53° 2.9E-04 2.5E+00 1.IE-04 2.5E-06

Pyridine

4.8B-04 -

: .




Table 6: Estimated TAP Emissions During Retrieval, (6 Sheets)

Emission

| . soEre | SQER o | ASIL ) Emission SSlon | 1y epersed | Dispersed
Toxic Air Pollutant CAS# czige" (A tbsryr, | Ratio ASIL [Ratio buring 1 During 1 = 50 1 Annual
. S§ B Ibs/hr) (Enusgmns (ug/m3) | Dispersed/, Retr:ev.nl Retl‘IE\tﬂl (ug/m3) (ug/m3)
, ISQER} . ASIL) (1bs/hr) (Ibs/yr) :
Formamide 75-12-7" B 1.20 7.6E-07 60 5.38-09 9.15-07 8.05E-03 3.26-07 9.1E-09
Phenol 108-95-2 B 1.20 2.5B-05 63 1.7E-07 3.0E-05 2.6E-01 1.1E-05 2.9E-07
2-Hexanone (MBK) 591-78-6- B 1.20 TIE-04 . |- 67 4.6E-06 8.5E-04 | 7.5B+00 | 3.1E-04 §.4E-06
Vinylidene chloride 75-35-4 B 1.20 4.9E-05 67 3.4E-07 S.8E-05 | 5.1E-01 2.35:05 5.2E-07
Trimethylamine 75-50-3 B 1.20 1.55-04 80 7.8R-07 1.BE-04 .| 1L.5G+00 | G6.2E-05 1.8E-06
Acetic acid 64-19-7 B 1.20 2.0E-04 83 1.0E-06 24B-04 | 2,1E+00 . | 8.55-05 2.3E-06
Nitric oxide 10102-43-9 B 2.00 1.0B-03 100 7.9E-06 2.1E-03 1.8E+01 7.9E-04 1.9E-05
Carbon disulfide 75-15-0 B 2.00- 1.6E-04 100 1.1E-06 3.28-04' | 28E+00 | 1.15-04 3.1E-06
Ammonia 7664-41-7 B 2.00 7.36-01 100 5.95-03 LSE+00 | 1.3E+04. | 5.9B-01 1,202
Propionic acid 79-09-4 B 2.00 1.9E-06 100 1.5E-08 | 3.8E-06 3.3E-02 1.5E-06 . | 3.3E-08
1,2,4-Trichlorobenzene 120-82-1 B 2.00 1.8B-05 120 1.IE-07 | 3.6E-05 3.26-01 1.3E-05 3.5E-07
Dimethyl acetamide 127-19-5 B 2.00 2.7E-06 120 1.6E-08 5.4E-06 4.8E-02 1.9E-06 5.4E-08
Dichlorofluoromethane 75-43-4 B 2.60 2.0L-05 130 1.60-07 5.2B-05 4.6E-01 2.0E-05 | 4.6E-07
Chlorobenzene 108-90-7° | B 2.60 1.1E-05 150 | 7.2B-08 2.8E-05 2.5B-01 | L.1B-05 2.5E-07
Naphthalene 91-20-3 B 2.60 3.5R-06 170 2.31-08 9.1E-06 8.0E-02 3.9E-06 6.8%-08
I;1,2-Trichloroethane 79-00-5 B 2.60 3.2-05 180 1.75-07 8.4E-05 7.35-01 3.1E-05 8.0E-07
Vinyl acetate 108-05-4 B 2.60 1.25-07 200 | . 6.8E-10 | 3.1G-07 | 2.7E-03 1.4E-07 2.35-09
Mesityl oxide 141.79-7 B 2.60 5.8E-06 200 2.613-08 1.5E-05 1.AB-01 5.3B-06 1.3E-07
Acetonitrile 75-05-8 B 2.60 2.3E-03 220 9.7E-06 6.0E-03 | S5.2G+0] 2,1L-03 5.9R-05
Cyclohexanone 108-94-1 B 5 4.4E-05 330 24807 2.2F-04 LOGH00 | 79805 | 2.15-06
Methyl chloride 74-87-3 B 5 .8E-05 | 340 | 1.I1B-07 9.2E-05 | S8.IE-0! | 38E-05 | 7.58-07
n-Propyl nitrate 627-13-4- B 5 5.9E-05 360 3.3E-07 3.0E-04 | 2.6E+00 | 1.2E-04 2.5B-06
Toluene 108-88-3 - B 5 6.2E-04 400 - | 2.9E-06 3.0E-03 | 270401 | 1.28-03 2.9E-05
2-Butoxyethanol 111-762 - B 5 2.3E-05 400 1.0B-07 ILIE-04 | 9.9E-01 4,0E-05 1.1E-06
n-Butyl alcohol 71-36-3 B 5 L2E-02 | 500. | 42805 5.85-02 5.7B-04 *

5.1E+02

2.1E-02
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Table 6: Estimated TAP Emissions During Retrieval, (6 Sheets)

SQER

ASIL

Lmission

Emission

: - SQER* . . . . Dispersed | Dispersed

Toxie Air Pollutant CAS #“ CI{QEI‘:S" (A?bs/yr, (E:jlzi‘:;?(:ns (:'\;,L{;;) Digzaet:s);d / Rlz;lrl;::i I Rlzzl;::il - I24hr - _Alnnual
Bibs/hr) 1 "ssqrRy ASIL) (bsir) | Qbstyr)y | (g/M3) | (ug/md)

Isobuty! alcohol 78-83-1 "B 5 2.4E-06 510 1.0E-08 1.2E-05 1.0E-01 5.28-06 8.8E-08
n-Valeraldehyde 110-62-3 ‘B 5 7.3E-05 590 2.2E-07 3.7E-04 3.2E400 1.3E-04 3.6B-06
?ﬁ;gﬁ;s"b“‘yl ketone los-10-1 | B 5 19B04 | G680 | 4907 | 93504 | 82BH00 | 33E04 | 9.1B-06
Cyclohexanol 108-93-0 B 5 4.61E-08 690 1.5E-10 2.3E-07 | 2.0E-03 "1.0E-07 1.7E-09
Ethy! butyl ketone 106-35-4 B 5 2.8E-04 780 6.55-07 14E-03 | L2E+01 | 5.0E-04 | 13E-05
Methyl isoamyl ketone 110-1_2—3 1 B 5 1.2BE-05 780 2.7E-08 5.8E-05 51B-01 | 2.1E-05 5.5E-07
Methyl n-amyl ketone 110-43-0 B 5. 1.8B-04 - 780 4.2E-07 9.0E-04 7.9E+00 3.2E-04 8.8E-06
Diprophyl ketone 123-19-3 B 5 6.3E-05 780 1.4E-07 3.2E-04 2.8E+00 LIE-04 | 3.1E-06
a-Methyl styrene 08-83-9 B 5 4.2E-07 810 9.0E-10 2.1E-06 1.8B-02 7.3B-07 2.1E-08
Methyl formite 107-31-3 B 5 4.2E-08 820 1.1E-10 2.1E-07 1.8E-03 |  9.1E-08 1.5E-09
Cumene 98-82-8 B 5 LIB-0S - 820 2.3B-08 54805 4.8E-01 1.9E-05 5.4E-07
Nitromethane 75-52-5 "B 5 3.1E-06 830 8.25-09 L.6E-0S | 14E-01 | G8R-06 | 1.2E-07
Methyl alcohol 67-56-1 B3 3 1.73-03 870 3.9E-06 8.5E-03 | 7.4E+0l] 3.4E-03 7.2E-05
Ethyl benzene 100-41-4 B 5 6.1E-05 1,000 1.1E-07 3.1E-04 2.7E+00 1.1E-04 3.0E-06
Styrene 100-42-5 . B 5 5.8E-05 1,000 1.0E-07 29E-.04 "t 2.5E+00 - LLOE-04 2.8E-06
tert-Buty! alcohol 75-65-0. B 5 4.8E-05 - 1,000 9.8E-08 2.4E-04 2.1E400 - | 9.8E-05 2.0E-06
sec-Butyl aicohol _ 78-92-2 B 5 3.0E-05 |- 1,000 5.5E-08 1.5E-04 L3E+O0 5.5E-05 1.4E-06
Methy! ethyl ketone (MEK) |  78-93-3 B 5 1.5E-03 . | 1,000 2.78-06 748503 | G5E+01 | 2.75-03 | 7.3E-05
o-Dichlorobenzene (1,2- 95-50-1 B 5 ASE06 | 1,000 | 89809 | 23F-05 | 20501 | 89506 | 2.0B-07

ichlorobenzene) : :

Isoamyl alcohol 123-51-3 - B 5 2,5E-06 1,200 3.7E-09 1.3E-05 - 1.1E-01 44E-06 1.3E-07
Xylenes (m-,0-,p-isomers) 1330-20-7 . R 5 3.3E-05 1,500 3.9E-08 1.7E-04 LSE+00 5.9L-05 1L7E-06
n-Propyl aleohol 71-23-8 B 5 5.3E-04 1,600 .| 64E-07 2.6E-03 | 23E+01 | 1.OE-03 | 23E-05
Tetrahydrofuran 109-99-9- B 5 8.9E-04 2,000 8.0E-07 4.4E-03 3.9E+01 1.6E-03 4.3E-05
‘Methy! acetate 79-20-9 B 5 3.68-06 | 2,000 '3.9E-09 1.8E-05 | 1.6E-01 | 7.85-06 | 1.3E-07
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Table 6: Estimated TAP Emissions During Retrieval. (6 Sheets)

SQER

ASIL

Emission

"Emission

. | SQER® C e . . Dispersed | Dispersed

Toxic Air Pollutant CAS# Czigsi’ (A?"ESIY"’ (E:}n?:;?ou; (ﬁ;%::) Diﬁlﬂet::;d/ Rlz::;::rgal RI;:lrri::g[ 7'12‘““' ’Al:‘""‘"

. _ BIbs/r) | ™ sorR) ASIL) (bsmr) | (bsiyry | (V€M) | (ug/m3)
Methy! propyl ketone 107-87-9 B 5 34B-04. | 2,300 2.6E-07 1.7E-03 | 1.58+01 | 6.1E-04 1.6E-05
Methy! isopropy! ketone 563-80-4 B 5 1.8E-04 2,300 1.4E-07 8.85-04 | 7.7B+00 | -3.1E-04 | 8.7E-06
Diethy! ketone 96-22-0 B 5 1.6E-06 | 2,300 1.3E-09 8.1E-06 | 7.E-02 |. 3.1E-06 | 7.5B-08
n-Butyl acetate 123-86-4 B 5 3.9E-04 2,400 2.8E-07 19E-03 | 1.7E+01 | 6.8E-04 1.9E-05
1,1-Dichloroethane 75-34-3 B 5 4.6E-06 2,700 3.4E-09 2.3E-05 2.0E-01 9.1E-06 2.08-07
Isopropyl alcohol 67-63-0- B 5 4.01-04 3,300 2.35-07 2:0E-03 | L1.7BE+01 1.5E-04 1.8E-05
Cyclohexane 110-82-7 B 5 1.56-04 | 3,400 8.1B-08 7.76-04 | G6.8L+00 | 2,804 | 7.6E-06
Cyclohexene 110-83-8 B 5 2.2B-07 | 3,400 1.1E-10 1IE-06 | 9.58-03 | 3.8E-07 1.1E-08
Isopropyl ether 108-20-3 B 5 9.43-06- | 3,500 4.7E-00 478-05 | 4.1B-01 | 176-05 | 4.7607
Nonane 111-84-2 - B E 1.5E-04 3,500 7.7E-08 7.6E-04 | 6.7G+00 | 2.7E-04 | 7.5E-06
Octane - 111-65-9 R 5 1.9F-04 4,700 7.3E-08 9.6E-04 | BAE+00 | 3.4E-04 |  9.6E-06
Ethyl acetate 141-78+6 B 5 1.OE-03 | 4,800 3.85-07 52B-03 | 45B+01 | L8E-03 | 5.2E05
Methyleyclohexane 108:87-2 B 5 2.2E-04 5,400 8.5E-08 L.1IE-03 | 9.8B+00 | 4.65-04 | 9.2E-06
Heptane (n-Teptane) 142-82-5 B 5 4.7B-04 5,500 1.6E-07 24B-03 | 2.E+01 | B.7E-04 | 2.2E-05
Methyl acetylene 74-99-7 | B 5 3.0E-05 5,500 9.6E-09 1.5E-04 | 13E+00 | 5.3E-05 1.5E-06
Cyclopentane ©287-92.3 B 5 2.3E-05 5,700 7.2E-09 12E-04 | LOE+00 | 4.1E-05 | 1.2E-06
Acetone 67-64-1 B B 53E-03 |- 5,900 1.7E-06 2.6E-02 | 23E+02 | 9.8E-03 | 2.58-04
Pentane 109-66-0 B 5 5.78-04 6,000 1.7E-07 29E-03 | 2.5B+01 | 1.0E-03 | 2.8E-05
Butane 106-97-8 B 5 1.1E-03 6,300 3.2E-07 5.65-03 | 49F+01 | 20B-03 | 5.5E-05
Ethyl alcohol _ 64-17-5 " B 5 1.2E-03 - [ 6,300 3.98-07 59E-03 | 528+01 | 24B-03 | 4.85-05
,I;”r‘l’;'l‘l{(‘nf(’)"e’g:;fg;"‘“” 71-55-6 B 5 LIB0S. | 6400 | 33000 | STEOS | SOR0I | 2505 | 52507
Ethy! chloride 75-00-3 B 5 8.0E-06 | 10,000 1.5E:09 4.0E:05 | 3.5801 15605 | 3.8B-07
Chlorodifluoromethane 75-45-6 B 5 1.7E-04 12,000 2.6E-08 8.4E-04 7.4LE+00 3.15-04 B.0E-06
Dichlorodifluoromethane B 5 2.7E-05 14E-04 | 1.2E+00 | 54E-05 1.2E-06

15-71-8 -

54

- 16,000

3 4E-09




Table 6: Estimated TAP Emissions During Retrieval. (6 Sheets')

Emission

_ c SQER ASIL Emission . . .

o au a TAP SQER Ratio® ASIL! Ratio During During Dispersed Dlspez_'scd
Toxic Air Pollutant CASH b | (Albs/yr, ™ . : - 24hr - Annual
_ CLASS B Ibs/ir) (Emissions | (ug/in3) | Dispersed/ | Retrieval | Retrieval (ug/m3) (ug/m3)

: ) /SQER) - - ASIL) (1bs/lir) (Ibs/yr) & &
Trichlorofluoromethane 75-69-4 B 5 6.2E-03 19,000 6.0E-07 3.1E-02 2.7E+02 1.1E-02 2.9E-04
Dichlorotetrafluoroethane 76-14-2 B 5 1.1E-05 23,000 | - 8.7E-10 53E-05 | 4.6E-01 [ 20BE-05 4.9E-07
L,1,2-Trichloro-1,2,2- 76-13-1 B 5 GOR-05 | 27,000 | 50B:09 | 33E04 | 29E+00 | 14E-04 | 2.7B-06

trifluorethane _

Propionaldehyde 123-38-6 B* [F4] 5.5E-03 1.1E-04 9.7E-01 4,0B-05 1.1E-06
Acetophenone 98-86-2 B* [F4] 1.4E-02 2.8B-04 | 2.5LE+00 1.0E-04 2.88-06
Carbonyl sulfide 463-58-1 B* [F4] 5.2E-04 1.0E-05 0.2B-02 | - 4.6E-06 7.7E-08

‘Chemical Abstracts Service number (CAS).
"Toxic Air Pollutant (TAP) Class as defined in WAC 173 460-150 and -160.
*The Small Quantity Emission Rate (SQER) as defined in WAC 173-460-080

“The acceptable source inpact level (ASIL) as defined in WAC 173-460-150 and -160.

A value preater than | would indicate that.the SQER was exceeded,

'A value greater than | would indicate that the ASIL was exceeded.
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8.2.3 Summary of Toxic Air Pollutant Issues

Table 7 has been provided to summarize the various TAP issues which have been described in
the emission estimate for this NOC. Table 8 ties these issues to individual tanks and includes
SQERs which would be exceeded if retrieval of individual tanks were permitted separately. If
* permitted separately, for. example; there would be 6 additional TAPs which would show up as
exceeding SQERs. These are ethylene dibromide, PCBs, carbon tetrachlonde benzene
dichloromethane, and biphenyl.

Tebl_e 7: Summary of TAP Emission Issues. _

Toxic Air Pollutant CAS # TAP Issue

CLASS | .

See F1 explained in section 8.2.2 above. No Dioxins
have been seen in Hanford tanks and the Furans that
Dioiins and furans ' Al have been found are not chlorinated. 1,4-Dioxane. is.

argued as an appropriate surrogate. However, emission
estimates indicate that this surrogate SQER may be
exceeded.

There is no ASIL for this TAP See F2 explained in

section 8.2.2 above. 1-Nitrosopyrrolidine is argued as

_ an appropriate surrogate with.an ASIL of 1.63E-03

N-Nitrosomorpholine 59-89-2 Al ug/m3. Emission estimates indicate this alternate ASIL,;
: or an appropriately assigned SQER is not exceeded. In

addition, this SQER may be exceeded if md1V1dua1 tanks

: : : were permitted separately.

1,3-Butadiene - ' 106-99-6 | AL AIl | The assigned SQER may be exceeded.

Etpylene dibromide 106-93-4 | AL All The SQER may be exceeded if individual tanks were

{dibromethane) permitted separately.

Polychlorinated Biphenyls | 1336-36- The SQER may be exceeded if individual tanks were

Al ATl X

(PCBs) 3 permitted separately. .

Carbon tetrachloride 56935 AL All The S_QER may be exceeded if individual tanks were
permitted separately.

Benzene _ 71432 | AL ATl Thie SQER may be exceeded if individual tanks were N

permiitted separately.

N-Nitrosodimethylamine 62-75-9 | AI, AIl | The ASIL is too low to assign a SQER

Dichloromethane 75.09-2 | AL All The SQER may be exceeded if individual tanks were
{methylene chloride) : permitted separately.

No specific SQER can be assigned. See F3 explained in
section 8.2.2 abové. This Class A, Table III TAP has an
ASIL based on a 24-hr average, and a SQER can not be

1,2-chhloropropane 78-87-5 | AL Alll assigned -'a SQER of 500 pounds per year has been
conservatively assigned. thh this, the SQER is not
exceeded.

: The SQER may be exceeded if’ mdmdual tanks were
2-

Bipheny! ' 92-52-4 B permitted separately.

Propionaldehyde 123-33-6 B* No ASILs are assigned. ‘See F4 explained in section

Acetophenone | - 98-86-2 B* | 8.2.2 gbove. The smallest possible SQER is assigned.

Carbonyl sulfide 463-58-1 B* Emission estimates do not exceed this SQER.
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TAPs-110 Data Attachment

B [ ¢ D E F [ o ] H [
| TAP | SQE (A | ASIL | Grand | Maximum |
Vi CAS # H
Toxic Air Pollutant ‘T (F1] CLASS Ibs/yr, B (ug/m3) 1 Average ‘! Reported ' :ruTr:::;
1 ‘ [F2] Ibsihr) [F3] [F5)] | {mg/m3) | (mg/m3) f
| | i |
! ‘ i
i | I
: | [
Sampling Dates i | }
i |
| 1 |
2 ! 1 [
| 3 iDioxinsiandiiurans [F! i |
4 |N-Nitrosomorpholine | 59-88- |
5 |1,3-Butadiene | 106-99-0 {
6 |Ethylene dibromide (dibromethane) 106-93-4 |
7_|Polychlorinated Biphenyls (PCBs) |
8 JEfhk
S |Vinyl chloride
10 JAcrylonitrile 7
11 ]1.4-Dioxane
12 |1,2-Dichloroetnane (ethylene chioride)
13 |C

Carbon tetrachloride

Benzene

Acetaldehyde

Drcmo

18 IT

19 |Perchloroethylene (tetrachloroethylene 127-18-4
20 |1.4-Dichlorobenzene 106-46-7
21 |8is(2-ethylhexyl)phthalate (DEHP) 117-81-7]

N-Nitrosodimethylamine

62-75-9
7

Acrolein 107-02-8 =]

Methyl isccyanate 624-83-§ B 0.02 ; -

Acrylic acid 78-10-7 B 0.02 03 4.0E+00 40E+00 | 1
Hexachlorobutadiens 87-68-3| B 0.02 0.70 £ 1.2E-01

30502

Aftyt chlond #102:03

Methyl hydrazine 6C-34-

Nitrobenzene 58-95-3 B -
p-Nitrochlorobenzene 100-00-5 B | 49503 | 1
Diphenyl e 122-35-4 8 3 T

Biphenyl

92-52-4

1.4E+01

Methyl bromide

5.9-02

Tributyl pnosphate

125-73-8

5 SE+00

Methylacrylonitrile
Bropfer
Allyl alcohol

B
74-83-9 8
B
8

Cyanides, as CN (mg/m3 of CN)

Diethyl phthalate

Crotonaldehyde

4170-30-3

Phenyl ether

101-84-8

2:6.Dit

112 Q-Tetyggth_roemane
butytp

.ﬁ’!r'rd‘zﬁe

Formamide

Pnenal

I

2-Hexanone (MBK)

T.ri.rnethyiamme

Acetic acid

Mitric oxide

Propionic acid

1.2.4-Trichlorobenzzne

Dimethyl acetamice

Dichlorofluoromethane
Chioroberze;
Napthalene

1.1,2-Trnchioroetnane

Vinyl acetates

Mesityl oxide

141-79-7
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TAPs-110 Data Attachment

Toxic Air Pollutant

Number
| of Tanks

Methyl chloride

n-Propyl nitrata

2:Buo

Toluene

nl-é.dt\,';i‘alcohol

Isobutyl alconol

n-Valeraldehyde !

110-52-3)

1o b
Ethyl butyl ketane

Methyl isabutyl ketone (MIBK) |
Cyel

108-10-1

100-33-’!

Methyl isoamy! ketone

110-12-3

Methyl n-amyl ketone

110-43-0]

'Memyl formate

123133
8683
107-31-3

Cumene

$8-82-8

Nitromethane

75-52-8

100-42-5

tert-Buty! alcohol

75-85-0

sec-Butyl alcohol

78-52-2

Methyl ethyl ketone (MEK)

Isoamyl alcohol

7

123-51-3

Xylenes (m-,0-,p-Isomers)

1330-20-7]

n-Propyl alcohol

71-23-8

7 | Tetrahyadrofuran
[Sethyt 3¢

Methy! propyl ket

et

107-87-9]

Methyl iscpropy! ketone 5583-50-4
Ciethyl ketone 85-22-0
n-Butyl acetate 123-85-4
1.3:Qichioroet! 73343
Isopropyl alcohot 67-53-0
Cyclonexane 110-82-7
Cyclohexenea 110-83-8
(107|Isopropy! ether 103-20-3|

TianeseRtil

[ 5] L8]

Y

Octane 111-63-9
Ethyl acetate 141-78-6
Methylcyclohexane 108-87-2 27
Heptane (n-H 142-82-5
[113] Methyt acatyiens 74937
Cyclopentane 237-82-3
Acetone 67-64-1
£|Pentane 108-56-0
7|Butane 106-97-8
Ettvt akcotol BAATSE
11g|Methy! chioroform (1,1,1-Trichloroethane) ! T71-55-§
(120]Ethy! chiorids 75-00-3
1|Chiorodiflucromethane 73-45.6
2

| 1 22| Oichlorodifluoromethane 75-71-8
[123]Frichicrofiucromet 7589.4 7
| 124} Dichlorotetrafiuoroethane 75-14-2 7
125]1.1.2-Tnchlorg-1.2.2-trifluorethane 75-13-1 BE
125|Propionaldehyde 123-33-6 1E
| 127 ] Acetophenone 93-85-2 2E. 1
| 128] Carponiyi siilfice 283.331 4g: £
Tetal nen-methane organic compounds 71
(TMMOC) by EPA TO-12 Method
Total non-methane organic compounds 15

(TNMOC) by summation of GC/MS results




TAPs-110 Data Attachment

B |~ ¢ J T k| L Mo N | O P a | r
A101 A102 A103 A106 AX101 AX102 AX103 AX104 B102
CAS & mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
Tonio:Ale Follan [F1] Max Max Max Max Max Max Max Max Max
1 Average Average Average Average Average Average Average Average Average
Sampling Dates | 6/8/1995 |11/10/1985] 11/9/1895 | 01/15/37 | 6/15/1995 | 612711955 I 6/21/19385 | 01/23/97 | 4/18/139%5
2
[ 3 [nexing and furans F8}
4 |N-Nitrosomorpholine
| 5 |1.3-Butadiene 106-99-0| 2 40€E-01
6 |Sthylene dibromide (dioromethane)
|- 7_|Palychl
6 |Ethyler
9 |vinyl ¢ | 75014 | | i I
10 |Acryionitrile | 107-13-1; | | | | [
11 |1.4-Dioxane 123911 i [ | ; i J
| 12 |1,2-Dichloroethane (ethylene chioride) | 107-06-2 | [ | | | |
| 13 |Crioeator 7
14 |Carbon tetrachloride !
15 |Benzene | 520E-02. 6.30E-03°  1.50E-02i | 470E-03. 620E-03  1.00E-03 ‘
16 |Acetaldehyde I I 2.10E-02
| 17 |Oichloromethane (metnylene chloride) E-02/ E
(18 |Frichio
19 |Perchioroethylene (tetrachlorcethylene)
20 |1.4-Dichlorobenzene |
21 |Bis(2-ethylhexyl)phthalate (DEHP) | 117-81-7
22 |N-Nitrosodim 62-73-9

1, 2-Dichioroprop
Acrolain

Gt 5
| 107-02.8

w7

Methyl isocyanate 524-83-9
Acrylic acid 79-10-7

Methyl hydrazine

87.68-3

' §0-34-4

Nitrobenzene

98-95-3

p-Nitrochlorobenzene

100-00-5

| 33 | £, 4-Dimethyin

Diphenylamine

Biphenyl ‘

3 |Metnyl bromide

Tributyl phosphate

38 |Propyd

Methylacrylonitrl

39 | Ally! alcohol 107-18-6
40 [Cyanides._as CN (mg/m3 of CN) 51.125| 251E-01 951E-02 9.27E-02. 9.29E-02. 279E-02. 514201 1.54c-02
41 |Dietnyl phtnhalate B4-656-2 | 9 40E-03 | | 470E-03! | 1.00E-03]

| a2 |Dibuty! phthalate | | | ] i

55 }3,2-Epeiqous
44 11-Nitropropane
45 |Cratonaldehyde 4170-30-3 | 2.80E-02{ i | i

| 45 |Phenyl ether i

47 [1.1.2.2-

43 |2, 6-Ditel
43 |Pyndina
S0 |Formamide

51 |Phenal 108-95-2 ‘ |
52 |2-Hexancne (MBK) 591-78-6| 7 80E-02 8 00E-04.

(€3 | viryhigenz ehiorid a5 300802 3080 g
54 | Tnmetnylamine ; H ' :

[ 55 |Acetc acd 6 B0E-03 | i 1 | 5.30E-03 ‘ "
55 |Mitnic oxide ' 10102-43-5 | 290E-01, 1.30E-01] 1 40E-01! 230E-01. 460=.01 | 200=-01
57 [Carbon disulfice ©75-15C sl v -

55 |Ammenz 7664417 CASSER2 02
53 |Propionic acid 79-09-4|
60 |1.2 4-Trichlorobenzene 120-82-1
651 |Oimetnyl acetamide 127-15-5
52 |Oicniorofluo 75-43-4

| 63 |Criorabenzer 108567
54 |Naptnalene 91-20-3 |
55 |1 1.2-Trichloroethane 79-00-5 | i | l : i i ! it
55 |Vinyl acetate 108-05-4 I i i | | i ‘

67 |Mesityl oxide 141-79-7 130202 ! ! 750202 | !
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TAPs-110 Data Attachment

B c o [ k1T v T "™ T H o [ p 1 a [ R
A101 A102 A103 l A106 AX101 AX102 | AX103 AX104 B102
Toxic Alr Pollitant CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 ! mg/m3 mg/m3 mg/m3
[F1] Max Max Max Max Max Max | Max Max Max
L Average Average verage Average Average } Average ! Average A gqe Average
53 | Reetontrie E E 0ED % :
55 | Cyclohexanone )
70 |Methyl chiloride | ! | ! I 1.70E-03 i
71 |n-Propyl nitrate | 1.60E-02: | | | i | ‘
72 |Toluene 108-88-3| 6 40E-02; 530E-03, 310E.02. 150E+00 1 40E-03
73 | 2-Btoxtan
[ 74 |n-Butyl alcohol 71-36-3 4.00E-01'
75 )!scouty! alcohal 78-83-1 | : |
75 |n-Valeraldehyde 110-62-3 4.30E-02 |
77 [ Methyl iscbutyl 10
79 i
80 |Metmyt iscamy! ketone i |
| 81 | Metny! n-amyl ketone 1.40E-01; 1.90E-02 .630€-02, 3 00E-04:!
| 82 | 7.90E-02 4.302-02 7.80=-02
83 |a-
84 \ |
25 |Cumene $3-82-8 | | | | | | !
85 |Nitremethane 75-52.5 | \ i | _480E-03 I
| 87 |Methyl alcohol 67-56-1| 160E+00 3 00E-01] E [
83 |zt
83 |Styrene 100-42-5 |
90 [tent-Butyl alcohol 75-65-0 | | | | | !
91 |sec-Butyl alcohol 78-92-2 i !
92

El

I

Metnyl ethyl ketone {

soamyl alcohol

123-51-3 !

Xylenes (m-.0-, p-isomers)

1330-20-7

n-Propyl alcanoi

71-23-8

5 00E-02

(7] [Ta] [¥e] K10}
|

Tetranydrofuran
Methytacets
Metny! oropy! ketone

703-99-9

Metnyl 1sopropyl ketone

Dietnyl ketone

afalal=
Wi

(o] [w] (=] (w]

[ulru—-o'olm

I

Butyl acetate
Dichiorcer
isapropyl alcohol

Cyclonexane

Cyclohexene

Yy g
olololo
~|

o
[e]

o
w0

Iscpropyl ether
Nonang
Octane

i
170503

o
(=]

Sthyl acetate

-
-
_‘

Methylcyclonexane

Y N
g N
LI | K

00E-G2:

Acetone

67-64-1 1.902+00

730501 1605-01

r

580E-011  670E-02° 3.60&E-02

alafala

alalafa
~l|njunf

-
-

|

&
w
1]

Pentanz

109-66-0 9 80E-02

| 380E-02

*7.30E-01.  210E-01

3 Methyl chleraform (1,1,1-Trichloroethane) |

4.308-01
2.30£:02

: T 3 90E-02.

-
rJ

J

Ethyl chicride

rJ
-

Chlorodflusromethane

-
r)
)

|

-
[ ]
)

|

-
r
£

|

Dichlorodifluoromethane
Tﬂchigrbﬂpg
Onchlorotatrafluorcethane
1.1 2-Trichloro-1.2 2-trifluerethane

110201’

Propicnaldehyde

Y
Mfrafra
~{ M ]en

i
L]
w

-
(]
['e)

Acetophienone
Carocoyl suifid
Total non-methane organic compounds
TNMOC) by EPA TO-12 Method

w
o

Total non-methane organic compounds
(TNMOC) by summation of GCIMS results

2 40E+01'

460=+00 7.20E+00
i

1 Q0E+00’

i

1002+00 1102-21' 480501 1.005-C0

| | 3 90E+00
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TAPs-110 Data Attachment

8 & S T [ v T v T w 1 X I y | z T aa
B103 B105 B107 B202 BX102 1 BX103 BX104 BX105 BX108
- CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
Toxic Air Pollutant |
[F1) Max Max Max Max Max | Max Max Max Max
1 Average Average Average | Average Average l Average Average Average Average
! | 12/30/94,
: 8/22/96,
Sampling Dates 1%‘:‘?;'91126 | 7r30/1996 | 7231596 | 7/18/1996 | 07/31/96 ! 08/01/56 ;g::; g‘;g? 4/24/185¢8 | 08/15/96
04/07/97,
i 06/10/97

Dhoxns and Turans [F8
N-Nitrosomorghaline

Etnylene dibromide (dibromethane)

3‘30E-02!

i
7 20E-03 8 S0E-03

2
3]
4
| 5 [1.3-Butadiene
6
| 7_{Polychior
& |Ethylene oxds
Vinyl chloride

ted Biphenyls (PCB:

6 70E-03; 1.60E-02{

10 |Acrylonitrile

11 ]1.4-Dicxane

! |

12 |1,2-Dchicroetnane (ethylene chioride)

1.10E-02

| 13 |Chiorofarm ) :

14 |Carbon tetrac .90E- 3.0CE-02! .S0E-03;

15 |Benzene i 9.90E-03.  1.50E-02 1.302-02°  3.60E-02 |
15 |Acetaldehyde | i | ! | 6 40E-01! |

17 |Oichioromethane (methylene chloride)

390802, 1.10E-01

1.70E-01

| 23 | 1.2-Deniorops

Acrolein

1.408-02

ETnc oethyle E- g
13 |Perchioroethylene (tetrachlioroethylene) | 127-18-4] 470E-02] 4 40E-02 | 990E-03 360202 1.90E-02/
20 |1.4-Dichlorobenzene | 106-46-7| 9.60E-03! 9.80£-03,  2.20E-02' | B8.20E-03° 1.80£-02. 6S0E-03|
21 |Bisi2-ethylnexylphthalate (DEHP) 1 i i
22 |N-Nitrosodimeth

Methyl iIsccyanate

|

Acrylic acid

| 28 | Allyt chiorice

Hexachlorcbutadiene

Methyl hydrazine

1.002-02)

|
240E-02. 270E-02;

Mitrobenzene

o-Nitrochlorobenzene

(331, 1-Dimethyirydrazios

Diphenylamine

Bighenyl

5 |Mathyl oromide

Tributyl pnesphate

1.505.02.  2.10E-01

7| Metnytacryloni

| 38 |Propyle

Alivl alcohol

1 126-73-8

Cyanides. as CN (ma/m3 of CN)

Crethyl phthalate

Dibutyl phthalate

1, 2-Epexybiiang
1-Nitropropane

108-03-2

Crotonalcehyde

4170-30-3

Phnenyl ether

[ 48 |2.6-Ditect, b

1.1,2.2-Tatrac

| 101-84.8
7 )

43 |2yndina 110-85-1 8.50E-03 2 40E-02°
50 |Formamida 75127 i ; ! i i [ [
51 |Pnenci 108-85-2 | | ! | | | ! |
| 52 |2-Haxancne (MBK) | 591-78-6 |
(53 |Minyidane ehionid iTEAs
54 |Tnmethylamine 75-50-3
53 |Acelic acid 64-19.7
55 |Nitnc oxide ' 10102-43-§
| 37 |Carpon disulfide . 75350
| 52 |Ammenm 7664417} -
53 [Propienic acid 79-09-4
60 [1.2 4-Tnchlorobenzene 120-82-1
51 [Dimethy! acetamide 127-18-5
| 52 }Dichlerefiuoro 73-43-4 ‘ .
| 63 |Chicrobenzarie 1086071 L 40E-02
|

54 |Maptnalzne 91-20-3 | |

53 |1 1.2-Tnehloroethane 79-00-5 1.30E-02 2 50e-02i ] | 1.10E-02,

| 35 108.05-4 ] i T ; I e ; j
&7 141-76-7 ] ! ! ! |

Page 5 of 28



TAPs-110 Data Attachment

B [ ¢ S T [ v T v T W T X T ~ T Z T =2
B103 B105 B107 B202 BX102 @ BX103 ! BX104 BX105 BX106
| |
Toxie Air Pollutant CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 i mg/m3 mg/m3 mg/m3
i [F1] Max Max Max Max Max Max | Max Max Max
1 ! Average fage Average Average Average | Average ' Average age Average

68 |Acstoni
€9 |Cyclohexancne

808
1.30E

E-0

8.2

70 |Metnyl chlaride ! 74-87-3 S.BDE-DS 1.50E-02 | 5760E-03- |
71 |n-Propy! rutrate | B27-13-4 | | i | |
72 |Toluene 7.50E-02 2.60E-02, ., 4.80e+00 520E-0 |

172 | 105-88-3
73 J2:Butoxyetha 1

74 |n-Butyl alcohol | 71-36-3
75 |Isobutyl alcohol | 78-83-1
76 |n-Valeraldehyde | 110-52-3
77 {Metnyl isobutyl ketone (MIBK) 108-10-1

3.00E+C0: 2 50E+01|

|
4.10E-01]
2.70E-01)§

120£.02|

78 |Cyclof! :

79 |Ethyl butyl katone 106-35-4] 2.30E-01 i | i

80, | Methyl iIsoamy! ketone | 11012-3 | | . 460E-02;

81 [Metnyl n-amyl ketone | 110-43-0{ 1 80E-02! | | 270E-01.  .430£-01)
L]

Methyl formate !
85 |Cumene |
85 |Mitromethanes i
87 |Metny! alcohol
88 | Ethyl benz

2.10E+C0!

83 |Styrens : 1.40E-C1
S0 Jtert-Butyl alcohol | 75-65-0f 1 00E-01! ! | | 1.20E-01
91 |sec-Butyl alcohol | 78-92-2 1.30£-02] i | | 1.40E-01

Methyl ethyl ketone (MEK)

450

Isoamyl alcohol i |
95 | Xylenes (m-,0-,p-isomers) 1330-20-7 | | | : | |
95 |n-Propyl alcohol ) 2 B80E-01] 2.40E-02: 07  610E-01 . 2 00E+00 ]
| §7 | Tetranydrofuran 7.00E-01) 0|
93 |Metni
59 | Methyl propyl ketone
100] Mathyl isopropyl ketone
101 |Dietnyl ketone
102]|n-Butyl acetat
[703] 3,3 Dichic
104| Isopropyl alcohol
105|Cvclaohexane
106|Cyclohexene |
107|Isopropyl ether i
[108]rionar

105} Cctane
110} Etnyl acetate

111) Methyleyclohexane
| 112|Heptane (n-He
113| Melhyl scelyle
114|Cyclopertane

4.70

2.60£-01|
380501 3.30E-02'

.01
2.20E-01

8.30E-02
10£-014

115]Acetone B 40E-01; 2.20E-01. 2.20c-01| | 160E-01  1.90E+00 6.60E+00: i
115|Pentane 3.20E-011 110E-02 210Z-02, | 1.20E+00__ 7.10E-0%! |
117|Butane 2 30€E-02. | 3.90E-02

2 202+00

118]Ethyl aieohd

Methyl chloroform (1,1,1-Trichloroethane) i

|

|

3.002-02 | 140802
‘ .
{

120} Etnyl chiornide |

121]|Chioradiflucromethane

(122} Dichiorodifluoromethane

123 Trienicrofiioramathar

124|Dishioratatrafiucroethane

12511 1 2-Trichloro-1,2, 2-trifluorethane

126|Propionaldenyde

127 | Acetopnenone !

123| Carbcnyt sulfide R KL

Tatal non-methane organic compounds | } | : i -

1281 TNMOC) by EPA TO-12 Methed i 1402401 40E+00 770501 790E-01' 7.90S-01° 4.705+31  1155+02° 4 10E+00  180E+00
Total nan-methane organic compounds | | ! i |

; ! i ! |
130{(TNMOC) by summation of GC/MS rasults ' ! i | g i |

560£-03 1.702-020

i §6z.02  420% 2
260E-02 500E-02 670502
2.50E-01, [




TAPs-110 Data Attachment

B | c A T ac [ a0 T a2 [ aF [ A | AH T a T A
BX107 BX110 | BX111 BY101 BY102 BY102 BY104 BY105 BY106
A CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
Toxlekinpetinmnt [F1] Max Max Max Max Max Max Max Max | Max

1 Average | Average ! Average | Average | Average ! Average Average Average ! Average

| | i
]

2 /5/1594 4/1994 5/9/1594, 511994,

Sampling Dates 11/17/1995, 4/30/1996 | 08/27/96 08/29/96 |11/21/1995 51?1}19999;‘ 6/2411 99'4 7,",’!1;94 ?,.8,,?994
i

Drions aod turans [F8
N-Nitrosomorpholine

|
1,3-Butadiene | 108-99-C 1 SOE-O‘ii 360E-03, 3 20E-01 1.102-01 4.00E.02
Ethylene dibromide (dibromethane) | 105-93-4 3 40E-02' 8.30E-03! | i
| 1338-35-3 | 7.80E-03

Ethyls
Vinyl chlenide 75-01-4

2
N

4
5]

6
7 {Polychion
1o

9

10

11

1.4-Dioxane 1239141 |  S5.50£E-02

|

Acrylonitrile | 107-13-1 ! |
7 1
|

12 |1.2-Dichicroethane (ethylene chloride
13 |[Chioroorm
14 |Carbon tatrachloride

107-06-2

| '300E02  7.50E-03i

15 |Benzene 1.90E-03

1.00E-02] 1.40E-02
2.30E-01i |

Acetaldehyde 3 80E-02!

P-é-rchﬁ\-:ir;.(e-l-r{y ene (tetrachloroethylene Lo

20 }1.4-Dichicrobenzene i 106-46-7 |

21 |Bis{2-ethvinexyliphthalate (DEHP) . 117-81-7

[ 22 [N-Nitroscdimethylamine 62.75-8
23 | 1:Z-Dichdoroprops: 7

24 |Acrolein 107-02-8
25 |Methyl isocyanate | 624-83-8

25 |Acrylic acid | 78-10-7

27 |Hexachiorobutadiene 87-68-3
28 | Al ;
29 |Methy! hydrazine

30 |Nitrobenzene

p-Nitrochlorobenzene

" il
Biphenyl

35 |Methyl bromide

I | I
36 | Tributyl phosphate 125-73-8 | 9.70E-03, 2.102-03  S5.00E-04
| 37 |Metnylacrylonitrile i )
| 33 |Prcpytene
39 | Allyl alcahol *107-18-5

40 |Cyanides_as CN (mg/m3 of CN) ! 51-12.5| B874E-02 187E-02 686E-02 472E-02] 838E-02. 1.37E-01 414010 1 OO’E_-O'L 1_745-01
41 |Diethyl phtnalate ) ] B84-66-2 { | | ] | | | 37002 3.50E-02

42 |Oibutyl phthalate
43 |1 2Z-Epcxybu
44 |1-Nitropropane

45 |Crotonaldenyde 4170-30-3 E : i ! ! i 370502 540802

|
|

45 |Pnenyl ether i 101.84-8 i i i | i
|

ag |Pyndine 110-85-1 : |

50 |Formamids . 75-12-7 |

51 |Phencl . 108-85-2 i }
52 |2-Hexanone (MBK) . 591-78-6| 1.90E-03

| 53 |vinytidens chiorid R Pt

34 [Tnmethylamine 75-50-3 ;

53 |Acetic acid 64.18-7 1 ! = -
56 |Nitric gxide 110102-43-9 | | 4 60E-01; 130:-O1I 1.8C=-01
| 57 |Carton disulfice i 5-15-0 ) ! |

33 |Ammena.

59 |Prooicnic acid -

50 |1.2 4-Tnchlorobenzene 120-821

51 |Oimetnyl acetamide . 127-19-5

52 |Dichlcroflucromath, 75-43-4

53 |Chiorobanzs; : 08802

54 |Mastnalene 91-20-3

65 |1.1,2-Tnchioroethane 73-00-5 ! 250E-02 6 50E-03, : . . i

55 |Vinyl acstate 108054 - i = [ l = [ ;
67 |Mesityt oxida 141.79.7 * ! ! | 3 50E-02 ' |

Pagea 7 of 28



TAPs-110 Data Attachment

B [ € AB AC | ap T A= T AF ] a6 [ an | A T  aJ
i BX107 BX110 | BX111 BY101 BY102 BY103 | BY104 BY105 | BY106
Toxic Air Pollutant CAS#® mg/m3 mg/m3 I mg/m3 mg/m3 mg/m3 | mg/m3 mg/m3 mg/m3 | mg/m3
F1] Max Max l Max Max Max | Max Max Max | Max
Average Average Average Average Average Average | Average ! Average
Aastopfiis COEDZ 30E: QE02 30E402 OE-C1 2080

...yclohﬂxanone | i

Methy! chloride | 2.30E-03 6.40£-03
n-Propy! rutrate .

Toluene 2.402-01 3 40E 01
2 Butonjatha '

8 00E-02] 3.50E+01!
! ! | ! ! | \
| | | | i 7.30E-02° ‘
1.702-01, 3 0QE-01] 38

n-Buty! alcohol
Isobutyl alcohol
n-Valeralgehyde
Methyl isobutyl ketone (MIBK)

1.005+00

~t| =~~~ =] =~ oo ] L
~1|oju| alwl|=|o|w|wm

1.80E-02

~4
w

Ethyl butyl ketone 106-35-4 !
Methyl iscamyl ketone : I 110123 | |
81 |Methyl n-amyl ketone | 110-43-0] 1.30E-03 [
82 |Diprophyl ketone | 123-18-3
83 |a-Methivts :
Methy! formate
Cumene
Nitromethane
Mathyl
Ethyit
Styren
tert-Butyl alcahol i
91 |sec-Butyl alcohol |
| 52 |Methyl ethyl ketone (

1.90E-01:

| 3.80E-02
2.90E-02° 190E-01' . 2.00E-02 1.50E-02
i =-02

2 60E-02

c|~4
[=] [¥e]

3.90E-02]  5.50E-02! 76003 5.00E-03

|

| | i |

i i i | | 9.20E-03
1.10E-01;, 9.60E-01| | 2.70E- 1.30E+00; 1.50€-01

)

1.90&-01

123-51-3 | |
85 | Xylenes (m-,0-,p-isomers) | 1330-20.7 i | | | | |
96 |n-Propy! alcohol i 71-23-8 | 470E-02. 7.10E-02. 530E-01i 1.80E-01i ! 5.50e-02
| 97 | Tetrahydrcfuran 109-99-9 |  S.30E-03 2.70E-01] 1.20E-01, 7.30E-01

Mﬂﬁyl prdpy! ketone 107-87-9 : -
100|Methyl 1sopropyl ketone . 583-80-4 | i ; | i !
Cietnyl ketone } $5-22-0 | i :

9.20E-03

9.20=-03

lsupropy aicoho 01! 2.70E-01

105|Cyclonexane i 110-82-7 ! 7.50E-02 i 410E 02

106|Cyclohexene | 110-83-8 | i | 9.20E-03

108203

111-65-9 i

110JEthyl acetate | 141-78-6 | i |
111]Metnylcyclonexane | 108-87-2 |
| 112|Heptane (n-Heptane) 142 82 3

2.30E-01

2.202-03

113 Methy i

[174] Cyclopentane 25? 92-3| | ! ‘
115]Acetone i 67-64-1 870E-02] 490E-01 1.10E+00, 3 10E+00 120E+00. 1.305+00 2 60’=+GG
115 Pentane | 109-860 | BT7OE-03. 3 00E-021 940E-02 : - 1.40E+00

7|Butane 1.30E+00:

400E-02, 300501

Methyl chloroform (1,1,1-Trichloroethane)

119 9 310502 1.10E-02 ~ | o003l
120|Etnyl chloride | | 1.702-02 i | { !
21| Chloradiflucromethane i | 5 90—+00‘ ! . | |

20
S0Ey
€02 - .
£-02 . | 840203 840863

6 70503
 SQE02 1%

e
I

o)
Iy m

Drchiorotetrafluoroe

12511 1.2-Trichioro-1,2,2-trifluorethane

25|Propionaldsnyde '
7 A\.etcpnﬂncne

110
210

| 55002, 920503 8 70=-03

Tatal non-methane organic compcunds | | f : i
123|(TMMOC) by EPA TO-12 Method 1902+00' 1805+00 3 00E+00 520E+01 180E+01 »
Total nan-methane organic compounds | i ‘ i | ! \ !
430|TNMOT) by summation of GC/MS results 1 : | ! | _71C2+00' 180S+02' 1005+01 1 20E+0!
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TAPs-110 Data Attachment

8 T ¢ A T aa I aM T an T a0 | A [ A2 | AR [ as
BY107 BY108 BY109 BY110 BY111 BY112 c101 c102 C103
ET— CAS # mg/m3 mg/m3 | mg/m3 | mgim3 | mg/m3 mg/m3 | mg/m3 mg/m3 | mg/m3a
[F1] Max Max Max Max Max Max Max Max | Max
1 Average Average Average | Average | Average Average | Average | Average ' Average
I 3/28/1994, :
| 10127194, [ 111983,
] 1123/986, . 121993,
Sampling Dates fﬁé}?:;ﬂ 3128095, | 82211984 | 1111111994 D155 [ 44/18984; 911984 | 8r2anss: 111994,
09/10/96, i 411994,
11/14/96, . 5/1994
01/30/87 i
2
| 3 |Oioxinsiand furans {F8
4 |N-Nitrosomorpholine -89- ! '
| 5 |1.3-Butadiene 106-99-0| 8.80E-02; 4.202-01] ! 1.10E-02: ‘ \ . 1.40E-01
6 |Ethylene dibromide (dibromethane) 8 TOE~02| | i
[ 7 [Polychi d Biphenyls (PCB
| 8 |Ethy
9
10 |Acrylonitrile
11 |1, 4-Dioxane | !
| 12 |1.2-Dichlorcetnane (ethylene chloride

12 |Carbon tetrachloride ‘ | 6.60£-02! ‘ i [ -

15 |Benzene ] 120E-01] 570E-01, 440E-02. 1.108-01] 3.50E-02. 650E-03  9.10E-01] 2.008-00__ 2 60E-01
16 |Acstadehyde i 1 6.00E-02. i 1.40E01] 640E02 _ 6.205.01

7 - = =

Perchloroethylene (tetrachloroethylene) -
20 |1.4-Dichlorobenzene | 106-46-7 | ; | !
21 |Bis{2-ethylhexyl)phthalate (DEHP) | 117-81-7 | | | | | | I !
22 |N-Nitrosodimethylamine 62-75- i |

23 tZ-Dier 8-

24 |Acrolen 107-02-8 | i |

25 |Methyl isocyanate ! 624-83-9 | | | | i | i

26 |Acrylic acid 79-10-7 | | i | i ! 4.00=+00
| 27 |Hexachlorobutadiene 87-68-3] 2.60£-02 ; j

28 pa

29 |Methyl hydrazine 60-34-4 | ‘ \

30 |Nitrobenzene ] 63-95-3 I | i | | | |

31 |p-Nitrochlorobenzene | 100-00-5 | | i ! | | |

| 32 [Diphenylamine !

| 33 11 t-Dimeth

34 |8ioheny! | - | | 2.50E+00__ 1.40E+01

35 [Methy! bromide | 74-83-9 i 3.30E-02 ! | |

35 | Tnbutyl phosphate | 125-73-8 | | | | 9.50E-02 550£-01  5.90E+Q0
|

37 |Methylacrylonitrite
38 |Propylene’i

1.00E-01

39 |Allyl alcohol | 107-18-6 . | | | i
40 |Cyanides, as CN (mg/m3 of CN) ! 51-12-5] 271E+00 1 61E+00 165E-01 1035+00 6.37E-02  1.27E-01. 1.06£+00° 1.27E+0C 2 78E+01
41 |Dietnyl pntnalate | 84-66-2 ; ! | ] ! 2.70E-02: | :
| 42 [Dibuty! phthalate I .84 : !
| 43 |.2-Epoxybuiane 105-8817 %
44 |1-Nitropropane 108-03-2 \ | ‘ ‘
| 45 |Crotonaldehyde © 4170-30-3 [ ‘ i : ! 1 !
45 |Phenyl ether i 101-84-8 i } | ! | i | |
47 11.1.2 i i
[ 28 |26
a5 |Pyndine 4 30E-01 1.50E-01i
50 jFormamids | | 7.70E-03

8.00E-02 ] | ] i
610E-01° 6 40E-01, 580E-02 270E-01. 7.30E-02. 2.20E-02 25
s0g:02 ;

51 |”henal
52 '-’,'H,Exa',""”,e“"'-a?(‘]
53 VEﬂjEdé:ﬁejéh_Ferg

6.702-01, 2.70E+00

| 54 |Tnmetnylamine ! ! 1.50E+00
55 |Acetic acid §4-19-7 ) ; ! ' 2.0CE-01 | ]
56 |Nitric oxide 110102-43-¢]  1.702-01: i ! © 2.40E-01. 200E+C0_ 3 3C=-01  2.20E+00
57 | Carbon disulfide 75-15-0 ! | | ! i | ] 2 595_’700
| 58 |Ammcnm I TRBAATT 2 b .
589 |Propionic acid ! 79-09-4 ' | | | |
50 |1.2 4-Tnichlorcbenzene 120-82-1 . B T70E-02 | 130201 | { i
| 51 |Dimetnyl acetamide T 127-19-5 ; i : | 1 ‘ i

| 52 |Oichlorefluoro 75-43-4 [ | i | L
[53 |Criorabenzens 1 10840 | 770E2 ¢

54 |Maothalene 91-20-3 !

55 |1.1.2-Trichloroethane 79-00-5 | 480&-01. {
65 [Vinyl acetata . 108-05-4 ! !
A7 [ Masityt oxide 141-79-7 ;
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TAPs-110 Data Attachment

B I e AK T A ] aM T an T Ao [ A2 | Aa | AR | as
BY107 BY108 | BY109 BY110 BY111 | BY112 Cc101 c102 | cC103
Toxic Air Pollutant CAS # mg/m3 mg/m3 mg/m3 mg/im3 mg/m3 mg/m3 mg/m3 mg/m3 ‘ mg/m3
[F1] Max Max Max Max Max Max Max Max Max
1 Average | Average Aueraqe Average Averaqe : Averaqe Average ‘ Averaqge l A erage
(63 [Aestonrris 3BOE#00 7 3.8 0ECT 140 OE <00 7 1106400,
| 65 [Cyclonexancne 2 60E-02] | 1.60E- 01 6.60E-02.
70 [Metnyl chlorice 5.20E-02! 3.20E-03 | !
71 |n-Propyl nitrate | . 130E-02! 2‘205-01 1
72 |Toluene 1.80E-01: 170-01] 270E-01, 6.30E-01, 1.20E-01

73 12-Butoxystha
[74] n-Buty! alcohol
75 |Iscbutyl alconol
78

7]
75 ]c

S 20E+01

n-Valeraldehyde
Methyl isobutyl ketone (MIBK)

8 30E-01|

75 —thyl butyl ketone 9 80E-02] 3.90E-01 . i 1
B0 |Metnyl isoamy! ketone | | 9.50E-02 ! \ | _1.80E-01
81 |Methyl n-amy! ketone 2.50E-02° 2602-01] - 640E-02  1.90£-02] 2.70E-01! 7.90E-01° 280E+00

| 82 [Diprophyl ketone
| 83 |a=Methil skt 85
84 | Methyl formate 107-31-3
85 |Cumene | 98-82-8 |
36 |Mitromathane
| 87 |Methyl alcoho

{ . \ 2 00E+00

1
| 4.30E.01,
|
|

50001
19503

Styrene

90 jtert-Butyl alcohal |
91 Isec-Butyl alcohol |
| 82 [Msthyl ethyl ketone (MEK) i

1.40E-01.  2.20E-01: | i
! | ! i

3 8001,

3.40E-01

| 1.40E+00
! 5.60E-01
2.402+00.

Xylenes (rn-.0-,p-isomers) 1330-20-7 ! | !
96 |n-Propyl alcohol | 71-23-8 470-—*00I 2.102+00 i 1.70z-01; €.50£-03
| 97 |Tetranyarofuran | 109-89-9 01§

| 98 | Methﬁ'.ace:ja:

S9 |Methyl propyl ketane 1D? 87-8| 1 70E+00 5.90E-01. 1.50E+00° 4 10E+00
100/ Methyl 1sopropy! ketone 563-80-4] 2.20E-01 ; ! | 230E-01. 1.20E-01+ 6.50E+Q0
101]Diethyl ketone ] 95-22-0 i | | 3.90E-02! i

[ 102|n- Butyl acetate | 123-86-4] 260E-01 | i | I | 1.60E+01

sopropyf alcohol - !
105|Cyclohexane | 110 82-7 8 80E-01 | T 80E-02i ! | ! 1.10E-07. 3.90=+00
106)Cyclonexene i 110-83-8 | : i | i

107 isoprop | et ! ' '

[109]Octane 160E-01. 2 BOE-011 "1 1o_+oo 1.60E+00
110|Ethyl acetate | 141-78-6 | | | ! i 4.30E+01
111|Methylcyclohexane . 108-87-2| 470E-01! 1.005+00 5.70E-01  7.30E-02 : 1.2&:-01

L?_ Heptane (n-Heptanea) 142-82-5 4 COE+00. 3.10E-01, 6.10E-01,
113 Methyt ety 4

2 90E+00

114|Cyclopentane | : | | i !
115)Acetone | 67-64-1] 1 TOE+0‘I 2 00E+01 110E+00 260E+01| 4.00E+00 1.10E+01i 2 4OE+00 1.10E+01: 5.00E+01
115|Pentane ' 108-86-0- 460E+00 1 COE+01 5005-02 1 40E+00. 260E-01 6 70=-02 5. 70:: -01.

| 117|Burane ,  106-97-8| 4 00E+OU 8 80E+00 8 GOE 02‘ 1.60E+00; 1. 7OE 01 1.10=-01 1
118|Ethyl alcohol AOEO FE 4 808 : : 8.9t

11| Metny! chioroform (1,1,1-Trichloroethane) : 71-55-6 | 5302021 ! 200203 | ‘

[120[=thyl chioride 75-00-3 3 30E-02 i i | i
121|Chilorodifluoromethane 75-45-6 ; ¢ !

| 122|Dichloredifluoromet 5102-02 N
123|Trichlorofiorom BOED BE+0C 12 B0E+ET

l

DncHorotntraﬂuOroe ane i | 1.70E-01, i \
1.2-Tnchlero-1.2. 2-triflugrethane : 75-13-1] 2902-02' 8 40E-02 + B 30E-02° 330E-03

Propxonaln:'ehyde | 123-38-6 i ! ! | !
Acetophenone -85- = : 2 20E+CO
Total non-methane organic compeounds i
(TNMQCC) by EPA TO-12 Method ! ! 285E+02 |

Total non-methane organic compounds ] ] ! | : i
TNMOC) by summation of GC/MS results 7 70E+01 ' 1502+01! 460S+01 7705400 1305+01° 8 COS+01 1.23£+02

-
(%}
o

ix
(8]
o

1.30E-01

l

r2Ir0
=[]

-
)
[s5

s
[N
p'e)

i

w
(=]
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TAPs-110 Data Attachment

B [ ¢ AT | AU | AV | AW | Aax [ Ay T a2z ] BA 83
c104 C105 C106 c107 c108 ‘ c109 * €110 ci11 Cc112
Toxic Air Pollutant CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 | mg/m3 mg/m3 mg/m3 mg/m3
[F1] Max Max Max Max Max | Max Max Max Max
1 Average Average Average Average Average | Average Average Average Average
| 611711994, ‘i 5
| sr29/94, | ;
1171986, 8/12/1983,
Sampling Dates 3311994 | 21611994 | 211511994 3125196, 75;’;'1135’3 saﬁ%ﬂ%%i 818/1954 | 6/20/1894 | 8/11/1954
9/5/96, 9/13/1594
12/17/95, \
| 02107/97 !
3 [Droxms:and furarn
(4 | N-Nitrosomorphaline |
5 |1.3-Butadiene 108-99-0 1.90E-02; 5.20E-03; 1.00E-03; |
[76_|=Sthylens dibromide (dibromethane) 105-83-4 } | | 490E-03] 180E-02'
| 7 |Polychlorinated Biphenyls (PCBs) 1336-36-3
[ & |t
9 JVinyl chloride
10 | Acrylonitrile | \ ! | i [
11 ]1.4-Dioxane | ! i | | |

| 7.00E-04' 700E-04 3.70E-03, 4.00E-04 |
3.20E-02] 190E-03° 160E-03 5.20E-02 120E-03 500E-04! 4.00E-02
2.40E-01} | | _7.90E-021 8.80E-02 4705-02] 4.60E-01
9.10E-03: 2.10E-01) 3.20E-0 2.70E+00| 1.00E-03

Carbaon tetr
15 |Benzene !
186 |Acetaldehyde |
17 |Dichioromethane (methylene chiloride)

2.00E-04
T 20E 02

4.00£-04
1.50E-01

18 |Perchloroethylene (tetrachloroethylene) 127-18-4
20 |1.4-Dichlorobenzene | 106-46-7 i | i 2.00E-03 | | i
21 |Bis(2-ethylhexyl)phthalate (DEHP) 117-81-7 i 4.60E-03

| 22 |N-Nitrosodimethylamine 62-75 !

23 |1.Z:Diehidroprap:

24 |Acrolein i 7-02- ] | I |
25 |Metnyl isocyanate | 624-83-9 | 1 i | ! | i i
26 |Acrylic acid | 79-10-7 | | | | | | i |

| | | |

67-68-3

30 [Nitrobenzene | 98-95-3 i \ i | ! ] |
31 |p-Nitrochlorobenzene i 100-00-5 i ! 4.902-03 | i |
32 Dlpnenylamme i

34 |Bipheryl

92-52-4 ‘ |
35 |Metny! bromide : 74-83-9 | i ¢ 2102.02. i i 800=2-03
36 | Triouty! phcsphala T 126-73-8] 260E-01. 220E-01' 1.30£-01 I 1,50E-03 2.40E-02! !
- ; ‘

Allyl alcaho
40 JCyanides, as CN (mg/m3 of CN)
41 |Diethy! phthalate
42 |Dibutyl phthalate
43 |12 Epoxybtiang 2
[ 44 |1-Nitropropane 108-03-2
45 |Crotonaldehyde | 4170-30-3
45 |Pnanyl ether 101-84-8
1.1.2.2-Tetrachloroethane
26D
Dyndme
Formamide
Shenal
2-Hexanone (M8
Wiryhdsne chiorid
Trimethylammne
Acetic acid

Nitric oxide .10102-43-9
Carbon disulfide 73-15-C
Ammena :
Propionic acid
1.2 4-Tnchlorobenzene
Oimethy! acetamide

62 |Cichlaroflucromethane

367601 ©637E-02 325503 2056+000 6.27E-03 3 04E-01; 3.96E-01  1.082-02 3.52E+QC
{ | | | | 8 60E-03

5.50E-03.

| 640503
24002 130603 130E-03

|
6 ‘lCr: 02

(SIS PN PN E-S
(] = =] [Te] [+3] o]

w
w

240201 1.40E-01 3 302-02 | 350E-02 S500E-03
840501, 330501, 6G02-01. 1.00E-01i 830E-01. 830E-01

wjenjon
(S ] (S]] BN

I

w
-1

|

w
[+

U’)G\Ul'
= lOjw

Naptnalene I
55 [1.1.2-Trichloroethane -00- ! - |
65 |Vinyl acetats . 108-05-4 ] : l i ! |
67 [Masityl oxice 141-79-7 i | ) : !
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TAPs-110 Data Attachment

B 1 ¢ AT | AU | AV aw [ ax [ ar [ az | BA | BB
' | C104 C105 ‘ c106 c107 c108 c109 c110 cin C112
¢ | CAS# mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
Teniemir Fallutent [F1] Max Max * Max Max Max Max Max Max Max
1 Average | Average ! Average | Average | Average | Average | Average | Average | Average
53 |Acator 7 30607 7430542 7 3902:03 | 2806400 71870803 | 430841 | 490E-C0T 111606027 5 00400
53 |Cyclohexanane | 108-94-1 i [ | | | | I
70 |Metnyl chloride | 74-87-3] 6.405-03] 6.00E-04: 2005-04° 2 40E-02 5.70E-03: | 46003
71 |n-Propy! nitrate | 627-13-4 | 6.10£-02 | __3.40E-02. 6.90E£-03 \ | 3.20E-03
72 [Toluene [ 3,10E-02, 2.00E-03, 1.40£-02 3.40E-02, 7.10EL03,  1.40E-02
| 73 |2:Buto)

nButyI alcohol - : ; 01! ; - i .90E-03.
Isobutyl alcohol i | | | ! [ !
n-Valeraldehyde | 110-62-3] 1.30E-01: i | | | 3.60E-02
Me i 08

~1] =~~~
~1|ofn] e

Bl

79 ‘ 3 60E-02 | - i
80 |Methyl iscamyl ketone I 110-12-3 ] | | | | | | |
81 [Methyl n-amy! ketone | 110-43-0] 5705-02 430E-03] 300E-04' S510E-03 1.20E-03. 500E-04 4705-02  1.50E-03° 1.00E-03

| 82 |Diprophyl ketone 123-18-3 | ) |

[ 83 Ja-Methit shyiter 3 0E

84 |Methyl formate 107-31-3 |

85 [Cumene i 98-82.8 | I \ w i | 3.20E-02 \
86 |Nitrometnane 75-52-5 i i | ! | |

87 |Metnyl

Etbyl
Styrene
tert-Buty! alcohol
sec-Buty! alcohol

Methyl ethyl k
o
.\ééamyl alcohol 513
Xylenes (m-,0-,p-isomers) i 1330-20-7 ! | | | I | \ e
n-Propyl alcohol | 71-23-8 | | _1.10E-01,
|

109-99.9 2 80E-03
e

107-87-9
Methyl isopropyl ketone | 563-80-4

Diethyl ketone | 96-22-0

| 430E03

==
[fe] [Ta] [{a] [Ta] [Ta} K] [Cu] w|lolo|o|w
Sggmlmlwmu- .p.lu Iru-ﬂD'-Dlﬂ-?l

102|n-Butyl acetate 123-86-4

| 103} 3%

104}isopropyl alcohol 67-63-0

105{Cyclohexane | 110-82-7 | i 100E-01 ! !
106)Cyclohexene i i !
[107) !

108|Nionan JE D32 00E £02 GE-04
[709|Octane "720E-03' 200E-04 B.702-03° 160E-03' 7.005-04
110]Ethyl acetate 2.60E-01 I | i | |

111|Metnylcyclohexane | : ! : : \ X _

[ 112|Heptane (n-Heptane) 142-82-5 3 70£-03; 8.00£-02. 270E-03 | 2.90E-03

(113 Methyl Bcetiisne

114|Cyclopentane 287-92-3| | | 2.90E-02/

115| Azetone " 67-64.1 360E01 330502, 550E-02 2B0E+00! 7.90E-02  7.605-02° 58001 7.002-02 5 10E-01
115|Pentane | 109-65-0' 1 00E+00 | | 370E-02. ; [ :

[117] 106-97-8] 100E+00, 1.80E-C1; | 410E-02, ‘ !

113) 64T
Methyl chloroform (1,1,1-Trichloroethane) | 71-55-§ | 500c-04 1_20503} 4 105_03} 5 GGE-Ddl ‘ '
120|Etnyl chionda 75-00-3 i | 110E-01 240E-02 2 40E-02

21| Chiorodiflucromethane 75-45-6 ! I ‘ ‘ :
| 122|Dichioradifiucromethane :
23| Traniorotuneatm
124|Oichlorotetrafluoroethane
125]1.1 2-Tnchloro-1,2, 2-trifluorethane
125|Propicnaldehyde
127|Azetoohenone

125 Carbenyt sulfide i
Tatal nan-metha ganic p | | ‘
123|(TNMOC) by EPA TO-12 Method 3 80E+00 | ! i

Total non-methane crganic compounds ! | H i | | _ | ~
130]: THMOC) by summation of GC/MS results | 2 502+01 g 20E-01' 2 402-01 | 3 40=.01 5305-01 5 10E+00' 54001 270£+00

TI0E05

110E-03
. GOE! :

808

8 00=-04

3 00E-03

6 90E-03

2 460£-03
asasE :

S

i
i
|
|

|
T
|
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TAPs-110 Data Attachment

8 [ ¢ BC | B0 | BE B [ 8 | BH [ B [ 8B [ Bk
c201 c202 c204 5101 S$102 S103 S105 S108 s107
Toxic Air Pollutant CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 f mg/m3
[F1] Max Max Max Max Max Max - Max Max !‘ Max
1 Average Average Average | Average Average Average Average Average ' Average
i anases, | |
! 1/26/98, | !
1
Sampling Dates 6/19/1996 | 61251995 | 7/21996 | 6/6/1996 o;::ggé 61211995 | 1217/1995 | 61131335 | 61181956
12/19/96, | |
021197 |
2 |
| 3_|Ctexins:and furans [F8
N-Nitrosomorpholine 59.89-2
1,3-Butadiene 106-99-0
Sthylene dibromide (dibromethane) 1065-93-4

1336-36-3

4
S
6
|_7_|Palychl
| 8 |=thyle
9

Vinyl chlonde ! -01- 7.70E-03
10 JAcrylonitrile | 107-13-1 | | | | | i
11 ]1.4-Dioxane | 123-8141 i | i 5.50E-02 | | |
| 12 11,2-Dichlorcethane (ethylene chloride) 107-08-2 i
(3] chrator
14 |Carbon letrachloride
15 |Benzene 1 71-43-2 | ! 9.80E-03/ 3.10E-02; 2.30E-021 _3.00E-03. 1.30E-02
15 | Acetaldehyde ; 5.00-02 | 2.90E-02! | !
17 3.80E OE-0
9] 3
20 |1.4-Dichlorobenzene 106-46-7 720E-03° 570E-03  1.50E-02!
21 |8is(2-ethylhexyl)phthalate (DEHP) 117-81-7 | ! | | ) |
| 22 |N-Nitrosodimethylamine i 62-75-9 | 9 20E-02! 9.30E-02 7.30E-03 i i
| 23 |#,2-0i¢ : 35t
24 |Acrolein | '
25 |Methyl isocyanate ' 624-83-9 ! ] ; i |
25

Acrylic acid | 73-10-7 | i |

30 |Nitrobenzene

|
| :
31 |p-Nitrochlorobenzene | 100-00-5 !

Dipnenylamine

Sipheny! !
35 |Metnyl bromide i | |
Tributyl phosphate i 126-73-8 | 3.50E-02,

126-98-7 I

i I 3

40 |Cyanides. as CN (mg/m3 of CN) | 51-12-5 1 2.20E-01 8 72E-02 1.S2E-01 1.30E-01, 4.41E-03.  4.79£-8
41 |Dietnyl phinalate i 84-66-2 | 1 i . | : i
| 42 |Diout ; | 7
| 43 |1, 2-Epoxyouans

4 |1-Mitropropane 108-03-2 |

45 |Crotonaldehyde ' 4170-30-3 | i 1.50E-02 i !

45 [Pnheny! etner i 101-84-8 | i [ i . i
| 47 11.1.2.2-Tetrachloroethane 78-34-5 2.60E-02)
| 43 |2.6:

43 |Pyndine 110-86-1 | . 550€-03 4

50 [Formamige i 754127 ] : | ] | !
51 |Pnhenal | 108-95-2 | : | | !
| £2 |2-Hexanone (MBK) 6 402-03]
| 53 |Vinylidene chioride: 50202
34 |Tnmetnvlamine

5 |Aceuc acid | ] | i | |

58 |Nitric oxide | i 1.10E+00' ! !
| 57 |Caron cisulfide P ) |

53 |Ammons : S90E-01

Propioric
1.2.4-Tnchlorobenzene
Cimethyl acetamide

Dicnloroflucromethane
Chiorobanzai

| | 1 B : !
: 200E-G3 §70=-03 i J
i 1

|

GOELT

DB infdfon
LWl =100

aothalene | |
55 |1.1 2-Tnchloroethane | | 110E-C2
55 |Vinyl acetata 103-05-4 | ! I ;
£7 |Mesitvl oxide ' 141.79-7 ! | !
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TAPs-110 Data Attachment

B8 I c 8C BO | Bt Bf [ 8 | e+ | B [ B [ BK
i C201 c202 | Cc204 S101 I 5102 | 5103 i 5105 | S106 S107
o CAS # mg/m3 mgim3 | mg/m3 mg/m3 mg/m3 | mg/m3 | mg/m3 mg/m3 | mg/m3
Tokic:Alr Falltant F1] Max Max | Max Max Max | Max | Max | Max | Max
Average Average | Average Averaqe Average ' Average ' Average | Averaqe | Average
Acstoniie £ 4 il B 3E-02

2.70E02

1.80E 02

1 50E-02

1.40E.02

9 00E-03

E02

110-62-3 | |

108-10-1

570€-02

4 90E-02

a-Methyl's

123183

i butyl ketone 106-35-4 | ; | 4.90E-03
Mzinyl isoamyl ketone 110-12-3 | i | | !
A 2thyl h-amyl ketone 110-43-0 | | | | 110E-02 3.10E-03¢
Z crophyl! ketone | | | |

: '=’ny| formate 107-31-3 | ! | ‘
Z.mene | 93-82-8 | i i | |
*.rromethans 73-52-5 | | | | |

*'2tnyl alcaho 90E+01,
N
~-Butyl alcohol 2.20E-02! 1.302-01, ! 3 30€-02 E
s2:-Butyl alcohol | i | | 1.30E-01  210£-02 i
\atnyl ethyl ketone (MEK) I . 4.00E-01] 3.00E-01, 7.30E-02 4.00E-02

Wethytad

Lol | 123

5 | £.'enes (m-,0- p-isomers) ' 1330-20-7 | 2.00E-02
--Sropy! alcohol 71-23-8 | 7.702-01; 120E-01. 530E-01. 7.80E-02 7.50E-03 6.10E-C2
Tetrahydroturan 109-99-9 E 2.60E-01. 3.2 2 4.70E-02

\tetnyl propyl Ketane 107-87-§ ! | | 230E.02 1.10E-02
\!athyl iIsaoropyl ketone | 553-80-4 | j | : |
Zietnyl ketone | $5-22-0 I |

~-Butyl ; acetate

suoropyﬂ alcohol

12

5| Zvclohexane

7508.02._900E-02

1.202-01

Cvclohexane

230E-03°

Zcotane 111-65-9 | 400E-02° 8 50E-03 1.508-0
Zinyl acetate 141-78-6 | i I
‘Aathyleyclohexane 108-87-2 | i 920202 !
~2ptane (n-Heptane) 142-82-5 | ' 6.70E-0 2. 70E-02.

108-66-01

113] Methiyl acstyle
114| Syclocentane 287-92-3 | i ! | ! .
Zzetone 67641 i " G70E-01 _1.002+00 7 60E-01._ 5.70E-01
i 300E.02 410202 ]

300=-C2

‘tathyl chloroform {1,1,1-Trichloroethane)

330201,
310801

170501,
1.20E+00:
1

4 80E.03

|
1402-02

3 40E-02

208 y

]
O|w

=tnyl chlonde

l

| 1.30E-02

200=-C2

-
D
-

Zricrodifugromethane

l

-
r)
rJ

,whtcrodlﬂu

Y
e
r e

.l.‘

] chlorot=tranuoroe hane
© 1.2-Trnchlore-1.2. 2-triflucrethane

l

rogionaldehyde

Y ) N
rafra|ra

azelcphenone
Carbenyl sulfide:

[ e 321 8

ra
o

- N
L]
0

THMOC) by EPA TO-12 Method

Total non-methane organic compounds

5 ao&co‘ 2305+00 147£+02

5.50E+00

J.5CE~-CC

Total non-methane organic compaunds

-
[}
=4

THMOC) by summation of GC/MS results
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TAPs-110 Data Attachment

8 c 8. [ 8w | BN [ B8 | 8 | 8Q BRI B [ BT
5108 $109 $110 S111 5112 SX101 SX102 5X103 SX104
Toxic Air Pollutant CAS# | mgm3 | mg/m3 | mg/m3 | mg/m3 | mg/m3 | mgim3 | mg/m3 | mg/md | mg/m3
[F1] Max Max Max Max Max Max Max Max Max
1 Average | Average | Average Average Average | Average | Average Average Average
Sampling Dates 12/6/1895 | 6/4/1996 | 12/5/1995 | 3/21/1995 | 7/11/1995 | 7/21/1885 | 7/19/1995 | 3/23/1335 | 7/25/1995
i
2 l
|3 _Lioxims: and furans:[f
4 |N-Nitrcsomerpholine
| 5 |1.3-Butadiene
6 _[Ethylene dibromide (dibromethane)
7
IENE
9 |
10 JAcrylonitrile 107-13-1! | | | | ]
11 |1,4-Dioxane 123-9141 | | | | ]
| 12 }1,2-Dichloroetnane (ethylene chioride) 107-06-2 i
13 |Chiorafd 7:66-
14 |Carbon tetrachlaride | f il
15 |8enzene 71-43-2| 2.00E-03| | 5.B80E-03i 1.00E-02 | | 2.20E-03.
16 |Acetaldenyde 75-07-0 | | [ [ 1 | 3.302-02
| 17 |Dichlorcmethan 75-09-2 | ! | 400E-04, 1.10E-01 | 6.10E-03,
| 18 |Tric
19 |Perchloroet 127-18-4
20 |1 4-Dichlorobenzene 106-46-7 | i | | | | |
21 |Bis(2-ethylhexyl)phthalate (DEHP) 117-81-7 ! 1 i | | ! |
| 22 |N-Nitrosodimethyl 2-75
| 23 | 3,2:Dichiorapropa B2 :
24 |Acrolein 107-02-8 \ i
25 | Methyl isocyanate 624-83-9 | I i
26 |Acrylic acid 79-10-7 | |
| 27 | Hexachlorobutadiene |
| 28 |4k
29 |Methyl hydrazine 60-34-4 | i | |
30 [Nitrobenzene 98-95-3 | i | | | |
31 |o-Nitrochlorobenzene 100-00-5 | i ! | | |
32 |Ciphenylamine ! ! |
(331, t-Oimetnydias
34 |Bipheny!
35 [Methyl bromide

Tributyl phosphate

4 40E+00!

1.10E+Q0

[

|

Cyanides, as CN (ma/m3 of CN)

1.50E-02,

4.59E-02

3.238-02

Ciethyl phthalate

8 13E-03:

|

Crotonaldenyde

5 |Phenyl ether

Pyhﬁhe-

Formamide

Pnhenal

2-Hexanone (MBK)
Vinyliden= chiorid
Trnmethylamine

Acetic acié

Nitnic oxide

Carbon disulfide
Ammenis
Propionic acid

1.2 4-Trichlorobenzene

6 10E-02

Oimethyl acetamide

Dicnlarofluarom
Chlorobenzzne
Naptnalene

1.1.2-Tnchloroethane

Vinyl acetate

108-05-4

Masiryl oxide

141-78-7
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TAPs-110 Data Attachment

B [ ¢ B [ BM en [ Bo [ e [ BC [ BR I BS [ BT
i s108 S$109 s110 S111 s112 SX101 s$X102 $X103 I SX104
. | CASE# mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
ta ; |
Toxic Air Pollutant ‘ F1] Max Max Max Max Max Max Max Max l Max
1 Average | Average | Aver Average | Aver Average Average

-
w

36

n- BL.tyl alcohol

103-88-3

1
70 |Metnyl chlonde | 74-87-3 | | i | ! i ! |
71 |n-Propyl nitrate 627-13-4 i ] | ! \ i !
72 JToluene. | ] 710E-02

Isobutyl alcohol |

~ |~ =i~
Oy} o

n-Valeraldehyde

~i|~
tolcn
1.0

106-35-4

7.00E-03/

2 20E-03

Methyl iscamyl ketone

110-12-3

| . ] !

Methyl n-amyl ketone

1.10E-02; 7.70E-03 3 70E-03!

! 1.10€-03

B

Oiprophyl ketone

Melhyl formate

6.60E-03) l

5 |Cumene

Nitromethane

Methyl alcohol
L= e

1
1.30E-01

3.60E.01| 1.60E-01: 260£-01

| &3 |Eth
89 |Styrene i 100-42-5
90 Jtert-Buty! alcohol i 75-65-0 |
|

sec-Butyl alcohol

78-92-2

S4 |iscamyl alcohol 123-51-3 | |

S5 [Xylenes (m-,0-,p-isomers) 1330-20.7 | | i | : -
$6 |n-Propyl alcohol ! 71-23-8 | 180E-02° 210E-02; 3.60E-01¢ i 3.20E-02' 6.00E-03!
| S7 | Tetranydrofu - 2.90E-02. S560E-02 | 6.20€E-03
| 53 | Maihpt aceta

59 |Metnyl nropyl ketone k 7 60E-03

100|Metnyl isapropyl ketone 563-80-4 | 3.70E-03!

101|Drethyl ketone - i i

| 102)n-Butyl acetate

[103] 41 Dichlorcat

104]Isopropy! alco i

105|Cyclohexane 1 110-82-7

106|Cyclohexene 110-83-3
| 107} Iscpropyl ether 108-20-3

1108]h -

[105]Octane 111-65-§

110|Ethy! acetate 141-78-6

111|Mathylcyclohexane 108-87-2

112|Heptane (n-H 42-82-5

[174|Cyclooentane . | 287923 | [ ! I ' i
115]|Acetone ] 67-64-1 150E-01 | 2.10E-01 260E+00 870:z-02 6.10E-02° 240E-02 8.50E-02
116|Pentane ' 109-66-0 | ! ; ! !
|117]|Butane 105-97-8
| 18|Ethyl aiconol

119 Methyl chleroform (1,1,1-Trichloroethane)

120/ Ethyi chionde

Chilorodifluoromethane

chmcrote!r
1.1.2-Trichloro-1.2, 2-trfluorethane

Propicnaldenyde

Acetconenone
Carberyl sulf :
Total non-methane organic compounds |
(TNMCC) by EPA TO-12 Method :

i - |

!
7.505+00

$002.01 1102400 1 10E+00

Total non-methane organic compounds
(THIMOC) by summation of GC/MS results

2405+00 3 40E+00'  3.505+00
i | ! |
! i 1 80E+00

{ ; i
| | i 7.102-01
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TAPs-110 Data Attachment

B ] ¢ su | Bv | BW Bx [ By [ B2 | ca [ c8 | cc
SX105 SX106 sx107 SX108 SX109 SX110 l SX111 | SX112 | SX114
Toxic Air Pollutant cas# | mgm3 | mgim3 | mgm3 | mg/m3 | mg/m3 | mg/m3 | mgim3 | mg/m3 | mgim3
[F1] Max Max Max Max Max Max ’ Max | Max | Max
1 Average | Average ! Average | Average | Average Average | Average ! Average | Average
|
| | |
| | |
Sampling Dates 7/26/1895 | 3/24/1995 | 05/19/97 | Q7/16/97 | 8/1/1585 | 07/30/57 | 05/22/97 l 06/18/57 : 06/25/57
i
| | |
| ' |
2 i | | !
| 3 |Caoxms and furans |
4 |N-Nitrosomorpholine 53-89-2 | !
| 5 |1.3-Butadiene ; 106-59-0 , | | !
6 |Ethylene dibromide (dibromethane) | 106-93-4 | |
|_7_|Pelychlorinated Biphemys (PCBs) 1336-36-3 |
& Jethyie '
S |Vinyl chlonde ! 75-01- - ! | |
10 |Acrylonitrile | 107-13-1! | ! | !
11 ]1,4-Dioxane i 1239141 1 8.70E-03 [ | | i
[ 12]1.2-Ds i |
13 |Chdor

(14 |Carbon te ! | I ! .
15 |Benzene 2.80E-02: 170E-03! | ] | _2.60=-02
15 jAcetaldenyde i ] | | i
17 [ |
19 I 127-18-4 | | i
20 |1 4-Dichlorobenzene i 106-46-7 ! | i i | |
21 |Bis(2-ethylnexyl)phthalate (DEHP) [ 117-81-7 | | |

| 22 |N-Nitrosodimethylamine | 62-75-9. | 2.30E-0 | | |

[231.2-Dien
24 |Acrolein 107-02- ! {
25 |Metnyl isccyanate | 624-83-9 ! ] | | ! I !
26 |Acrylic acid i 79107 i i | i !

27 [Hexach '

29 |Methy! hydrazine 60-34-4 | { | | | |

30 |Nitrobenzene . 98-95-3 i | | | i | |
31 |p-Nitrochlorobenzene . 100-00-5 | | | I |

| I | |

(34 Biphenyl
35 |Methyl brormide i 74-83-9
38 |Tnbutyl phosphate | 126-73-8
| 37 IMethylacrylonitr

1.30E+00

0E
2 58E-02 i i ‘ i i ]

40 |Cyanides, as CN (mg/m3 of CN) i
Dietnyl phthalate |

12-Epeejouane
1-Nitropropane
| 45 |Crotonaldehyde |
45 |Pneny! ether !
| 47 }1.1.2.2-Tetrachloroethane
22 |2.6-Dits
49 [Pyridine
50 |Fermamide ]
51 |Phenal i
| 52 |2-Hexanone (MBK |
| 53 |Vimylidens ehicride:
34 |Tnmethylamine
Acetic acid

Nitnc oxide 10102-43-G
Carben disulfice 75-15-0
Ammoriis 756441
Propionic acid | 79-08-4

|| |w|uufu o
N |O|Ww|a ]|~ u

1.2 4-Trichlorobenzene ©120-82-1

Dimetnyl acetamide 127-18-5

Oichlorofluoromethane | 75-43-4
53 |Chicrobenzene A08-90-T}.
54 [Naptnalene 91-20-3] H !
55 [1.1.2-Trichioroethane i 79-00-5] ! | 1 | |
55 | Vinyl acetate : 108-05-4 | 1 i i |
57 [Mesitvl oxide T 141797 ; 1 ! T
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TAPs-110 Data Attachment

8 [ ¢ BU | 8v | 8w~ [ Bx [ B [ B [ ©ca [ e [ cc
; §X105 5X108 5X107 S$X108 X109 | SX110 | SX111 §X112 l SX114
v CAS# mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
T Air Pollutant
oxic Alr Foflutan ‘ [F1] Max Max Max Max Max Max Max Max ! Max
1 e Average Average | Average | Average Average Average | Average | Average | Average

w

[4}]

:3.00E02:

108-94-1

63

70 JMetnyl chlorice ! 74-87-3
71 |n-Propyl nitrata i 627-13-4
72 |Toluene I 108-88-3
73 |2-Butoryathand

74 |n-Butyl alcohel 71-36- , - : -01! - :

75 |Isobutyl alcohel ! 78-83-1 ! i i | |
76 |n-Valeraldenyde . | 110-62-3 | | ] ! !
77 i

et

Ethyi butyl k 2.90E-03'

Matnyl isoamyl ketone

Meathyl n-amyl ketone

1 [ I |
i | | ! | |
| 1505-03  1.50E-01 ] i I
Diprophy! ketone | | |
a-Methylishirens
Methyl formate 107-31-3

Cumene \ 98-82-8|

Nitromethane

Methyl alcohol
Ethyl bemge
Styrene

tert-Butyl alcahol |

sac-Butyl alcohol

i

wlo wl|lo|lo|ojo|w|o|m|o|m|omio|a] <~
::.Iu IMA D(DID)I‘-I mfw nlw{m—-qmm

Isoamyl alcohol

Xylenes (m-,0- p-isomers) 1330-20-7

n-Propyl alcohol | 71-23-8

109-99-9
Methyl propyl ketone 107-87-9 1 40E-03

Methyl 1sopropyl ketane | 553-80-4 | !

Drethyt ketone 95.22-0 i | 7 i
n-Butyl acetate 123-86-4 |

.3 -Dch 75

Isopropy! alcohal 67-63-0

5|Cyclohexane ,110-82-7 | ! i | | 1.70E-02] |
Cyclohexene ‘ 110-83-8 | | i | | |

08 '

Oclané '

Etnyl acetate 141-78-6 i ; | | ! i \

Heptane (n-Heptane)

Metnyicyclohexane . 108-87-2 : 780802 " 340201, _2605-01] 1.305-01i 1B0E-01
142-825 ' | 25002 ‘ 02

Methyl ety
Cyclopentane '+ 287-92-3

ST === == == = = = 2 o] o]o]o]o
—A-A-a--oooooooooa”l l-
U;]wm—‘mwlmlwmualulw-ao‘“m B

|

| | | |
5]Acetone 57-64-1 1.00E-01 540E-02 520E-02 230E-02) 180E-01: 2305-02 120E-82 | 2.10E-02
! i

Sentane 108-66-0! | | | | 2.20E-02:
Butane 106-97-8| 1.30E-02,
Ethyl aicohol 6 3

Methyl chlerofarm (1,1,1-Trichloroethane) | 71-55-6
| b

|
. !
Ethyl chionde 75-00-3 ! i | | |

Crlorodifluarcmathane 75-45-6 ! ; ] | | ' |

Oichiarodifluoromethane

Trichlorofiudromet
Dichlorotetrafluoroethane : | 4 | ! ! ‘
1.1 2-Trichloro-1,2.2-trifluoretnane 76-13-1 i | 820502  420E-01: ! ! 180s-01! 3.70€-01

~Proponaldenyde i ' | | |
Acetophencne i | |
th I | I

3| Carbanyt sulfid
g P ! : | i 1 _
(TNMOC) by EPA TO-12 Mathod 1.80E+00 | 170E.01° 190E-01 7.50E-01: 190Z-01 850E-02] 110+00

|
| 900202

Total non-methane o
Total non-methane organic compounds : i i ‘ | ‘l
TNMOC) by summaticn of GC/MS results | 2 10E+CO° \
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TAPs-110 Data Attachment

8 | 0 | ce | cF [ ¢ | cnH ¢ | co T ex | c
T101 T104 T107 T110 T111 TX101 TX102 TX103 TX104
Toxic Air Pollutant CASH# mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
[F1] Max Max Max Max Max Max Max Max Max
1 Average | Average | Average Average Average Average Average Average Average
) |
Sampling Dates 1211997 | 2/7/1996 | 1/18/1895 | 8/31/1995 | 1/20/1995 | 10/28/1597| 10/13/97 |10/24/1857 | 05/05/97

DiCorS and Turans [FB)
N-Nitrosomaorphaline

Vinyl chiorice

1336-36-3

1.3-Butadiene 106-95-0 i | i ;
Ethylene dibromide (dibromethane) 106-33-4| | ! i
Polychlonnated Biphenyls (PCBs) - | |

Acrylonitrile

1,4-Dioxane

2

3
[ ]
5%

6
| 7 |Poly
| 8 |Ethyl

B

10

1
| 12

3

Senzens

2 40E-03

1.50E-02

Acetaldehyde

|

€)

I
2.10E-03,

5.10E-02;

3.20E-02

Perchloroethylene (tetrachloroethylene) 127-18-4
1,4-Dichloropenzene 106-46-7 | | ! i
Bis(2-ethylhexyl)phthalate (DEHP) | 117-81-7 i

N-Nitrosodimethyla

1.2.Dichioropropane
Acrolein

62.75-9

Methyl 1socyanate

Acrylic acid

Methyl hydrazine

Nitrobenzene | 93.95-3 | | | ] | | |
p-Nitrochlorobenzene | 100-00-5 | | ] T 7 el ‘
Oiphenylamine | 122-39-4 ]

| 33 [ fyifydrazi :
Bipheny! | §2.52-4 i
Methyl bromide | 74-83-9 | i | ! | !
Tributyl phosphate | 126-73-8 | i | | 1

Metny
Propyien

[ 43 |1.2-Epaicyoinans

1-Mitropropane

10688
108-03-

| 107-18- i ! ! I | i
Cyanides. as CN (mg/m3 of CN) 51-12-5] 7.89E-03 t 735E-022 695E-03' 9.74E-02 115E-020 204E-027 5.11E-02 1.28£-02
Diethyl phtnalate | 54-68-2 | | | | | | !
Oroutyl pritnalate 82742 = I ' l

43 |2 6-Ditect; butd

Pyndine

4.40E-C2

! H
Crotonaldehyde | 4170-30-3 | | | | i |
Pnenyl ether I 101-84-8 | | 2.10E-03 | 1.70E-01 | '
1,1,2.2-Tetrachloroethane | 79-34-5 i | | ! | I

Formamide

Phenoi

Trimethylamine

Acetic acid

MNitnc oxide

4 00E-01

7 |Carbon disulfide

Ammen
Propionic acid

0E+31 2005401

1.2 4-Trichiorobenzene

Dimethyl acetamide

(18]
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
35

37

38 |Piopys
39 |Allyl alcohol
40
41
a2
a3
44
a5
46
47
43
45
50
1
52
53
54
55
56
5[

53]
EL]
60
61

| 52 |Dichlorcflucra
53

Chiorabanzans
Mapthalene

1 1.2-Tnchiorcethane

Vinyl acetats
L=

Masityl oxida
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TAPs-110 Data Attachment

B [ ¢ o [ ce [ ¢ T c [ e [ o T < ck [ cC
I T101 T104 T107 T110 T TX101 ; TX102 TX103 | TX104
G g CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
RAkISAIERlRuRE l [F1] - Max Max Max Max Max Max Max Max J Max
1 Average | Average ' Average | Average | Average | Average ' Average Average ! Average
63 JAcetonasie: 1060 L 20502 QE-02:::8 60802 U T0EAT 10802 15 4 4¢ 2
(551 Cyclohexanone 108-94-1 |
70 |Methyl chlorice | 74-87-3 | | | I |
71 |n-Propyl nitrate i 6 40£-03! i
| 72 |Toluene | £-03]

(74 |n-Butyl aiconol |

75 |isobutyl alcohol | i

76 [n-Valeraldenyde | 110-62-3 | |
| 77 |Metnyl isobutyl katone (MIBK) I |

4.00E-03/

1.00E-01| |
2 70E-02) |
I
|

80 [Methyl isoamyl ketone
Methyl n-amyl ketone

"~ 3.40E-03 2 40E-02:

P
[N)
o
m
o
=] -

5 |Cumene
85 |Nitromethane
87 |Methyl alcorol

100-42-5 |
S0 |tert-Butyl alcohol ] 75-65-0 |
91 |sec-Butyl alconhol | 78-92-2 |
| 52 [Methyl ethyl ketone (MEK) 78-93-3 |

| | 5.50E-02!
3.70E-03i |

|

[ 1.20E-01] i
|

[ 3.70E-03

| |
2.90E-01

|
4.70E-02|

53 |% ch
52 |isoamyi alconol | 123.51-3 | | | i |
5 |Xylenes (m-,0-,p-isomers) | 1330-20-7 I ! i | | | | |
S5 |n-Propyl aicohol | 71-23-8 | | 9.20E-03, i 1.90E-02; 4 70E-017 2.20E-02
| 87 |Tetranydreturan i 10%-99-9 | | 4. 40E-02 |

S3 |Methyt ace

99 |Metnhyl propyl ketone 107-87-9 } b |

100} Metny! iscpropyl ketone 563-80-4 1 80E-03; | | | 420E-02: !
101|Diethyl ketone | $5-22-0 3 40E-03 | | ! i
[102]n-Butyl ac 123-85-4]

7S
104}isogropy! alcohel
105|Cyclonexane | 110-82-7

106{Cyclonexane | 110-83-8

111-65-9
Ethyl acetats | 141-78-6
111[Mathylcyclonexane - 108-87-2

E Cyclopentane ’
115[Acetane !
115

| 117]

1 1]

2.80E-02: | 2.40E+00  1.BOE-02
Pentane : | { |
Butane

113 Ethyf alcoho

500E+00, '8.30E-01  S.00E-02

|
Methyl chloroform (1,1, 1-Trichloroethane)

12C|2thyl chloride

_jzlcr.lorod:ﬂuoromethane
122|Dichlorodify th
123 Trichlorcfl A
124|Orchlorotetraflucroethane

3.702-01

725|1.1.2-Tnghlore-1,2 2-triflucrethane P 781341 ! | f
125|Progionaldehyde | 123-38-6) | ; ' ! !
127]Acetophenone : -B6- | | 370E-03.

128|Carbanyl suific :
Total nen-methane organic compounds | | ‘ ! | ! _
128[(TNMOC) by EPA TO-12 Methed . 7.40E-02; 1B80E+00 1 00E+00° ) 1.202-01. 2005E+00 6 20E-01 1.80E-01

Total non-methane organic compounds | | | I ! ' ' .
130[(TNMOC) by summation of GC/MS results I ' 3 60E+00 ! 2005+01] '
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TAPs-110 Data Attachment

8 | = CM cNn | co | ¢ T ca CR cs | c | cu
TX105 TX106 TX108 TX110 TX111 TX112 TX113 TX114 TX115
CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3
Toxic Air Pollutant (F1] Max Max Max Max Max Max Max Max Max
1 Average | Average ! Average | Average | Average ! Average | A verage verage
Sampling Dates 12/20/1994, 03/05/7 | 12/5/1897 | 09/23/87 |10/12/1855, 12/9/1997 | 08/06/97 | 03/25/57 |11/20/11997
2
3
4 |
| 5 {1,3-Butadiene | 106-99-0
6 _|Ethylene dibromide (dibromethane) 106-93-4
| 7 |Polychicninated Biphenyls (PCBs) | .1338-36-3] 2.30E-03| | | i | | |
G
9 |Vinyl chloride
10 JAcrylonitnle 107-13-1
11]1.4-Dioxane 123-9141
2]
(73 | Criorateier :
14 |Carbon tetrachloride | 2 20E+00!
15 |8enzene i 71-43-2| 5.00E-04. | 270E-02' [ :
16 |Acetaldehyde | 75-07-0 5.50E-02] | !
| 17 |Oichloromethane (methylene chloride) | 1.70E-03
18 |Trichl
19 |Perchloroethylene (tetrachlorcethylene) 127-18-4| 2.40E-03!
20 [1,4-Dichlorobenzene 106-46-7 | ! | | | |
21 |Bis{2-ethylhexyl)phthalate (DEHP) 117-81-7 | | | | | | ‘

N-Nitrosodimethylamine
==

62-73-9!

23 | 1,2 Dlehioropropar :

24 |Acrolein | 107-02-8 |

25 |Metnhyl isccyanate | 624-83-9 | | | i | | ]
25 |Acrylic acid | 758-10-7 | | | i ] !

6

Nitrobenzene

98-95-3

p-Nitrochlorogbenzene

100-00-5

Diphenylamine

Rl
Siphenyl

122-39-4

Methy! bromide

Tributyl phosphate

37

Propylen

Methylacrylonitrile

38 |Aliyl aicohol 107-18-6 | | i !
40 |Cyanides, as CN (mg/m3 of CN) 51-12-5{ 998E-03 396£-02 1.282-02 1.28E-01: 1.66E-01 1.162-02! !
41 [Diethyl phthalate B84-66-2| 1.70E-02i i i { | | !
| 42 |Dibutyt p

(3342 Epaxoutar

44 |1-Nitropropane

45 |Crotonaldehyde | 4170-30-3

45 |Phenyl ether | 101-84-8

| 47 |1.1.2.2-Tetrachlorcethane 79-34-5

(45260t Chags s

43 |Pyndine ! 110-86-1

50 |Formamide 75-12-7

51 |Phenol | 108-95-2

| 52 |2-Hexanone (MB 1-

53 |Vinytdene chicrida:

54 |Tnmetnhylamine

55 JAcetic acid

56 |Nitric oxide

Carbon disulfide

3 |Prepionic acid

1.2 4-Trichlorobenzene

Dimethyl acetamide

Dichloroflucromethane

Naotnaiene

1.1.2-Tnchioroethane

Vinyl acetata

Masityl oxide

141-79-7
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TAPs-110 Data Attachment

8 | [ cM | cov | co [ cr [ eca | cr | cs [ <o | <u
i TX105 TX108 TX108 TX110 TX111 | TX112 TX113 ; TX114 | TX115
T — | cas# mg/m3 | mg/m3 | mg/m3 | mg/m3 | mg/m3 | mgim3 | mg/m3 | mg/m3 : mg/m3
i Max Max Max Max Max Max Max | Max | Max
! Average verage ' Average | Average Average Average | Average | Average ' Average
scetonitr; F3-05-81 593060 90E42- 3 80E: 208> E42:: :
Cyclonexancne 108-94-1i [ | e
70 |Methyl chioride : 74-87-3] 160E-G2: 210502 | 210E-01/ 330E-02! b | !
71 |n-Prepyl nitrate . 627-13-4] B.60E-03: | | _1.40E-01' 360£-02° | g !
| 72 |Tcluene 108-88-3] 3.10E-03, 4 90E-02; 8.30E-02; 2 10E-01] 6 40£-02 I
73 |2-Butoxjatiar :
74 |n-Butyl alcohol 71-38-3 3.890E-01] 2 40E+00 3.70E+00°  3.60E-01
75 |Isobutyl alcohol | 78-33-1 | | | | | i | :
76 |n-Valeraldehyde i 110-62-3 | i | | | i i
T 08-1
73]
7S : ; -
"1 80 |Metnyl isoamyl ketone I 119-12.3 | i 7.70E-02 i | ] i
81 |Methyl n-amyl ketone ! 110-43-0] 3.90£-03 | 1.20E-01
| 82 [Diprophyl ketone 123-19-3 9.50E-02|
| 83 |a-Methyi sk 43
84 |Methy! formate | 107-31-3 | | [
85 |Cumene | 98-82-8 | | | :
86 |Nitrometnane | 75-52-5 | | i
| &7 |Metryl alcohal | 67-56-1 . | 980E02 350:-01

| 88 [Ethyibe
89 [Styrene 100-42-5 !
50 |ten-Buty! alcohol | 75-65-0 7.80E-02: | !
91 |sec-Butyl alcohol | 78-92-2 | i |
| 92 M I et | 5.30E-02
94 |Isoamyl alcohol 123-51-3
95 | Xylenes (m-,0-,p-isomers) | 1330-20-7 | | i '
93 [n-Propyl alcohol 71-23-8] 2.60E-02 4.202-01.  6.10E-02 520=-01 7.60E-02: 3.10E-01: 3.70E-02
S7 E £
S9 [Matnyl propyl ketone 1.20E-02 200E-01:
100 Methyl iscpropyl ketone | ©53-80-4] 3.50E-03 | 7.20E-02,
101|Dietnyl ketane ! 96-22-0 | | | |
| 102|n-Butyl acetate 123-86-4 |
103} 13 -Dichi
104|Isopropy! alcahol 420E-02; 520E-02 . 220E-01  270E-01  4.90E-01
105[Cyclohexane | 110-82-7| | | | | i :
106{Cyclonexene | 110-83-8 | | | | i
| i

QOctane - ; ! i
110|Ethy! acetate 141-78-6 | ] ! | !
111|Metnylcyclohexane | 108-87-2 i | ! ! 1 1.202-01
112}Heptane (n-Heptane) 142-82-5 . !
|17 3] Methyl acst 4-99:7
114|Cyclopentane I 287-92-3| | [ :
115]Acetone 67-64-1] 2.30E+00' 1.00E+00° 280E-01] 760E+00_ 5B0E+00: 1602+00° 6 40E-01  3.00E+0C__ 1.10E+00
115|{Pentane 109-66-0 i 1.10E-01, i | 6.90E-02 1.90E-02
| 117{Butane 106-97-8

EI0E07

710E-02  1.30E-02
118]Ethyl aleohol E £33

Mathyl chlaroform (1,1,1-Trichlorcethane) |

Chiorodiflucromethane
Dn:h[oroqmqqrcmethane

270E-01]
260E-02'

119
120]Etnyl chlonde
121
132

5 50E 02

| 123]Trichlorofluomm FOEH ?GE‘}GO & LB0E-01
| 124]Cichlorotetrafluoroethane : 76- | i i '
25]1.1.2-Trichlore-1.2. 2-tnfluorethane I 75-131 i ' ‘
Proctonaldehyda v 123-

123

125 !
| 127]Acetopnencne 2 00E-03
123|Carbanyt stifig i HEEE
Total non-methane organic 1 i | |
| 126]{TMMCC) by EPA TO-12 Method - ! | 150E+00, 360S-01 5C00E+00 150S+01 140S+00 7.405-01 230E+00 6 10E-01
Tctal nen-methane organic compounds | | i ! :

i | ' | |
130//TriMOC) by summation of GC/MS results ! 4 BOE+00 ! ! !
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TAPs-110 Data Attachment

8 [ ¢ cv [ ew | ex | o [ ¢ [ oA | o | oc | oo
l TX116 TX117 TX118 TY101 TY102 TY103 TY104 TY105 i U102
Toxic Aif Pollutart i CAS # mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 ' mg/m3 ‘ mg/m3 mg/m3 | mg/m3
i [F1] Max Max Max Max Max | Max | Max Max I Max
1 ! Average | Average | Average | Average | Average | Average | Average Average ! Average
| 1
| ‘ ! l
i 712311393, | | 851994, | f
Sampiing Dates | 09/18/97 |12/11/1997| 9/7/1394, iﬁﬂg@“ 41211996 | 411195, | 757995 | 101201997 | 121181957
! 1211611994 2 | 1122096 | 2
| . i i
2 \ l i ‘
4 |N-Nitrosornarpnaline 59-89-2 | |
5 |1,3-Butadiene | 108-99-0 | i 3.90E-03 | !
6 |Ethylene dibromide (dibromethane) [ 106-93-4 | ! |
7_|Palychlannated Biphenyls (PCBs) - 1336-36-3 1.33E-02) | 350E-02, 302E-02
8 |Eth
9 |Vinyl chloride
10 |Acrylonitrile | |
11 | | | +  3.30E-02
|12 |

2505011 410 202 90E-02
15 |Benzene i | | _1.40E-02: 7.00E-04! 200E-03 6 10E-03: 3.00E-02
16 |Acetaldenyde i [ | 820E-02° 1.00E-01i 2.50E-02.

Dichloremethane (methylene chloride)

Trchl Telen
Perchloroethylene (tetrachloroethylene)

4.00E-02

ives]
Acrolein

N-Nltrosocmr_ge__-.t_n.y_[amine

127-18-4 | 40E 7.40E-03!  2.00E-02 4.90E-02
1,4-Dichlcropenzene | 106-46-7 | 7.00E-04 | B.90E-03
Bis(2-ethylhexyl)phthalate (DEHP) L 117-81-7 ]
|

9.00E-02

Mathyl iIsaocyanate

Acrylic acid

Metnyl hyd

Nitrobenzene

p-Nitrochlorobenzene

1.40E-02
|

3 40E-03

Diphenylamine

6.40E-03, |
90E
4.60E-03.

Methy! bromide

i | i

Tributyl phosphate

| 210E-03

| |

Cyanides, as CN (mg/m3 of CN)

51-12-5

1.16E-02

1 60E-01

1.35E-01

Drethyl phithalate

84-66-2

1.50E-02

153502

1.06E+0C  3.48E-02
8.00E-04! i

| 43 | .2-2ptidyBikane

Dibutyl phthialate

[ | '

1-Nitropropane | 108-03-2 [ | 1.30E-01
Crotonaldehyde i 4170-30-3 I | | 2.00E-03
Prienyl etner - ! | |

| 47 [1.1.2.2-Tetrachicrcethane |
(23 ]2.6'Diert. bubp
43 |Pyndine 110-86-1 | 1.60E-01
53 |[Formamids | 75-12-7 | ! | |
51 |Pnenal i 108-95-2 | ! 5.70E-03 | 1.70E-02!
| 52 |2-Hexanone (M3 | ] 6.30E-03;
53 |Vinytidene chiorid COE-
? Trimethylamine )
S5 |Acetic acic ! | 1 60E-03
55 |Nitns oxicle 110102-43-§ | ' G20E-01  15CE-01 140E-01:  2.402-01
| 57 |Carbon disulfice 75-15-0 | I : o
53 |Ammoria © : 205K 4308
59 |Propionic acid ! | ! 130E-02 | :
20 |1.2 4-Trichlorcoenzene 120-821 ! { i : 110E-02: i
61 |Oimetnyl acetamide 127-19-5 | i . I ! :
| 52 |Orchioraflucrometnane 75-43-4 | 16002 §550E-03
[ 63 |Criorobenzzns FALLE 5,008:04 7
64 |Nacthalene i o
63 ]1.1.2-Trichloroetnane 79-00-5 i 8 80E-C3 ! |
85 |Vinyl acetat 108-05-4 ! ! '
67 |Mesityl oxidz 141-79-7 | |
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TAPs-110 Data Attachment

B c cv T eow | ox | cor cz pA | b | oc [ oo
TX118 TX117 | TX118 TY101 TY102 TY102 1 TY104 | TY105 U102
Toxic Air Pollutant CAS# | mg/im3 | mg/m3 ‘ mg/m3 | mg/m3 | mg/m3 | mg/m3 | mgim3 | mg/m3 | mg/ma
[F1] © Max Max | Max Max Max Max l Max Max | Max
1 verage Average Average Average Average Average ! Average Average ! Average
68 |Acatonnris ; £t 02 £.a1 7 {Q0E:
Cyclohexanone ) o
Metnyl chlonde 74-87-3] 4502-02! 3.70E-02 2 30E-02 | !
n-Propyl nitrate 627-13-4 | ©130E-01! 1.20E-03! !

Taluene
2-Butoxsethan

4.70E-01}

3.70E-02; 450E-02| 7.80E-01

|
8 10E-03,

4 60E-011

n-Butyl aicohol | 1.00E+00' 820E-03! 9 40E-C3! 330E-01; B50E+00 G 10E-01
Isabutyl alcohol 78-83-1 | [ | i \ | 5 50E-02 i
n-Valeraldehyde 110-62-3 | ! | | 140E-011  100E-02 |

|

i
1.10E-02,

5.70E-02

Methyl 1soamyl ketone

l
| | {

Metnyl n-amyl ketone

i 210E-02.  1.00E-03]

-1.602-02:  5.60E-03  2.00E-01;

[ 82 |Drprophyl keton

107-31-3

1.00E

5 {Cumene

98-82-8

Nitremetnane

75-52-5

1.60E-031 |

Mathyl alcohol

67561

| |

| | | |
| H

|

(83 ety ber 10 6L

85 |Styrens 100-42-5 4 00E-03] |

90 |tert-Butyl alconhol 75-65-0 | 1.50E-02] | i 1.30E-01
91 [sec-Butyl alcohol 78-92-2 | | | 830E-02
| 82 [Methyl ethyl 78-93 2.30E-01] 1.10E-01| 8.00E-02
93 |47

S4 |iscamy! alcohal 123-51-3

5 | Xylenes (m- o-,p-1Isomers)

1330-20-7

Metny! propyl k

§6 |n-Propyl alconhol 1.70E-01 9. 60E-01 1.80E-01
S7 |Tetrahydrofuran 2.20E-01;, 250E-01
33 |Methyt acetate’’

6.60E-03

108

100| Methyl :sopropyl ketone

101]|Dietnyl ketone | 1.60E-02: i
|102|n-Butyl acetate | S.00E-03]

[103] %,1-Drchicra

104 Isopropyl alcohal - 1.60E-01] 2.70E-01! ; ) 7.108-01]  1.20E-01
105[Cyclohexane 110-82-7 i 7.50=-02) | 560=-03° 1.30E-02 | 8.20E-02
105|Cyclchexane 110-83-8 | \ i | | ] i

| 107}Isopropy! ether 108-20-3 | |

S

109]Octane 111.65-9 | 300E-02 2802-02°  2.60E-02 w
110}Ethyl acetate 141-78-6 | | i i I

111

Methylcyclohexane

|
108-87-2] 7.60E-01

2.50E-02 !

|
7 402-01. 1.10E+00: 3 70E-01

112
113

Heptane (n-H
Methyt acaryle

Dichlorodifiluorcmethane
Trichicroivatom
Dichloratetrafluoroethane
1. 2-Tnchloro-1,2, 2-trifluorethane

3 60E-03 [

1 60E-03

114/ Cyclopentane 287- dl e !
115]Acetone 67-54-1] 6 20E-01; 3.90=+00' 3.70E-01: 1402-01  5302-01. 220E+00° 4.30E+00 3 30E-01
115|Pentan2 109-66-0: | : I ] | 4380z-02 5.60£-02  5902-02
|117)Butane 105-97-8 ‘ 2.902-01]
118|Ethyl alcohol :
] . ‘ | | i |
118 Mathyl chloraform (1,1,1-Tnchloroethane) 71-55-6 l | 190503 1s0E03 ' 100z.02" 900204 i
120{=tny! chionde i 7.30E-03 ! ' : |
121|Chlorodiflucromethane | | 7 80E-02

]

490E-03
-20E0Y 9.4

Propionaldehyde

i

Acalophencne
Carbonyt sulfide :
Total non-methane organic compounds
(TNMCOC) by EPA TO-12 Methed

4 30E+00

| |
| 1l
110E+00 I !

AOEDE

3.20E-01

Total non-methane organic compounds

(TNMCZC) by summation of GC/MS resulls

i
1 ‘[DE*UTI 2 00E+011

4.6054-01] ‘ 5 60E+00  5.20E+00

" 1802+01!
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TAPs-110 Data Attachment

B8 "¢ DE oF | ©6 [ oH [ o [ o | ok J oL | om
U103 U104 U105 u1oe u107 u108 U109 U111 U112
N S cAS # mg/m3 mg/m3 mg/m3 | mg/m3 | mg/m3 mg/m3 | mg/m3 | mg/m3 ‘ mg/m3
[F1] Max Max Max Max Max Max Max Max | Max
1 Average Average Average | Average ! Average ! Average | Average | Average ! Average
| | |
| i
=
Sampling Dates 2115/1995 | 7/16/1996 | 212411995 B;;::ggg:- 211711995 | 8/29/1965 | 8/10/1985 | 228/1995 i el
2 %
| 3 |Doxins and furans [F8]
4 IN-Nitrosomorpholine
| 5 ]1.3-Butadiene
6_|Ethylene dibromide (dibromethane) 106-93-4 8 40E-02
| 7 |Polychlorinated Biphenyls (PCB
8 |Ethylen
"5 |Viny! chiorde | 75-014 | | | | |
10 |Acrylonitrils I 107-13-1! | | i | | | i
11 ]1.4-Dioxare i 123-91-1) -1.70E-02; | | | i 4402-02.  110E-G2
| 12 |1,2-Dichlaroetnane (ethylene chionde) | 107-06-2 | | | | i | | 5.30E-02
| 13 |Chioeafo G 02

14 |Carbon tetrachloride ¥ .90E-

15 |Benzene 3 40E-02; 5.30E-03  310E-02) 1.10E-01: 6.905-02: 4.90E-02! 1.80E-G2 2 90E-02

16 |Acetaldehyde i 75-07-0 | | | 140E-01: 2.20E-02 | | 4.70E-02

| 17 |Dichioromethane (methylene chioride) 5.80E-02] ! 2.60E-01, 4.60€E-02

(13 |Trehio E02

19 |Perchloroethylene (tetrachloroethylene) |  127-18-4] 2.00E-02] | | | 420€.02 | 400E-02

20 |1,4-Dichlorobenzene | 105-46-7 | | ] i T | 510E-02

21 |Bis(2-ethylhexyl)phthalate (DEHP) | 117-81-7 | i ! | | ]

[22 [N-Niro i 62-75-9, B

| 23 |1,2-Dichio) . i 7887 = 2 B0E-02

24 | Acrolein | 107-02-8 |

25 [Methyl 1socyanats | 624-83-9 | | 4.20E-02 | ] |

26 |Acrylic acid i 78-10-7 | i I | i |

| 27 |Hexachlorobutadiene |  B7-68-3 | \ | I | | 5.30E-02

L 25 FAJl

29 |Methy! hydrazine | |

30 [Nitrobenzene | 98-95-3 | | | | | | |

31 |o-Nitrochlorobenzene [ 100-00-5] | | | | | | |

32 |Opne i | ‘

Ea

34 |Biohenyl | 92.52-4 | | i [ i | i '

35 [Metnyl bromide | 74-83-9 | | | | | | | ' 5.90E-02
i | H

36 |Tnibutyl phosphate 126-73-8

125-98
e

107-18-6|
40 |Cyanides. as CN (mg/m3 of CN) i 51-12-5| 2.20E-01, | S5.07E-02 196E-011 218E-01 S577E-02 476E-02 254z-01 1.31E-01
41 |Diethyl phthalate 84-66-2 | | | 1.20E+00! ! |
| 42 |Dibuty! phthatate 34142 l | ! | ) ' |
43 |1 2-Epoxybutang g
44 |1-Nitropropane 108-03-2
45 |Crotonaldehyde i 4170-30-3 ! :
=
46 |Phenvi ether | 101-84-8
47 11,1,2,2-Tetrachlo

79-34-5]

38 ]2 6-Ditsc, bty

2 40E-02

49 |Pyridine ! 270E-01] 140E-01 180E-02 |

50 JFormamide T 75427 T I : f |

51 |Pnenol ' 108-95-2 ! ! | ) | !

| 52 |2-Hexanone (MBK) i 260E-03° 280E-02; 250E-03, | 5.50E-03

53 |Vinytidens chioride

? Tnmethylamine . -

535 |Acetic acid i 54-19-7

55 |Nitric oxide 10102-43-9

| 57 [Carpon disulfide 75-15-0

| 58 |Ammen TEB4ATTE

58 |Propionic acid | 79-09-4 |

50 |1.2 4-Tnchlorobenzene 120-82-1 | : ! i : ! : ___400E-02
51 |Dimethyl acetamice ! 127195 i : ! ‘

652 |Dicnlcrofluor, i 73-43-4 i
| 63 |Chiorobanizene i 19856-7F 3 30E02
54 [Napthalene ! 91-20-3

55 [1.1.2-Trchloroethane ; 79.00-5 .5 80E-02
66 |Vinyl acetate 108-05-4 - 2.70E-03
57 |Masitvl oxide 141.79-7
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TAPs-110 Data Attachment

8 [ ¢ DE oF | ©6 [ ©oH | o [ o) | ©k | ot | ow
i [VIE] U104 u10s U108 I u107 U108 i U109 U111 U112
| cas# mg/m3 mg/m3 mg/m3 mg/m3 | mg/m3 mg/m3 mg/m3 mg/m3 ! mg/m3
ORI PN [F1] Max Max Max Max Max Max i‘ Max Max Max
1 Average | Average ' Average ! Average Average Average ' Average
63 , 06D :
63 | !
| 70 |Metnyl chionide ] ] i i 110E-01_ 2.50E-02
| 71 |n-Propyl nitrate i 627-13-4 i | ! | | ]
72 |Toluene | 108-88-3f 1.20E-01| | 250E-02, 280E-01; 1.90E-01| -1.50E-01 2.10E-01
73 ]2 Butonjathai T
74 |n-Butyl alcohol | 71-36-3] 8.70E-01| 290E-01; 200E+00! 210E-01; 5 60E-01
75 [isobutyl alcohol i 78-83-1 1.50€-02| [ 260E-02 i | _550E-03
5 |n-Valeraldehyde | 110-62-3 | | i |
108-10-1 | 3.50E-02 1.20E-01

79 Elhyl butyl ketone

8-
105-35-4

1.702-02i

| 420E-02

80 |Methyl 1Isoamyl ketone

110-12-3

81 [Methyl n-amyl ketone

110-43-0

5.80E-03

i )
2 40E-03: 1.10E-02]

82 |Diprophyl ketone
83 a-Methyl styrer
84 |Methyl formate

835 |Cumene

88 |Nitromethane

I

i 1.30E-01

[ 87 [Methyl alcoral

2.90£+00

2.005+00!

4.30E+00

2.70E+00

3.90E-0

S0 Jtert-Butyl aicohol

2.70E-02

| 1.00E-01' 800E-02'

| 3.70E-02

91 |sec-Butyl alcohol

| 7.20E-02: ]

6.40E-02

3.80E-02

S2|Mm

Isoamyl alcchol

=

94 -51- | |
95 |Xylenes (m- 0-,p-isomers) 1330-20-7 | | | | | i | .
96 |n-Propyl alcohol 71-23-8| 9.00£-02; | 260E-02. 910E-01! 1.30E-01] 5.00E-01 650E-01" 6.60E-02 1.10E-01

97 |Tetranycrafuran
98 |Metind acetate
99 |Metny! propyl ketone

109-95-9
b
| 107-87-G

1.10E-01;
30E

4.00E-02

1.70E-01

1.20E-02

9.50€E-02

2.60E-01, 280E-01;

6.002-02

100]Methyl iscoropyl ketone

. 563-80-4

101|Ciethyl ketone

102[n-Buty! acet
| 103}3,%-Dichiorce
104|Iscpropyl alco

2.50E-01

2.20E-01

8.70-02 540

90€:02
1 40E-01

105|Cyclohexane

110-82-7

3 20€-01

7.40E-02

4 50E-02

106]|Cyclohexene

110-83-8

108-20-3

111-85.9

110|Ethy! acetate

]

11| Methylcyclohaxane

| 141-78-6
! 108-87-2

|

1.60E-02

112|Heptane (n-Heptane)
113|Methyl scstyle

142-825

1.20E-02

310

4.60E-02

¥
[174|Cyclopentane | 287-92-3| i I [ i i :
115| Acetone | 67-64-1 4 40E-01] | 970502 1206+00: 7.20E-01. 6.70E-01 _640E-01.__ 2.60E-01. 180£-01
[776]|Pentans 109-56-0 E 1 | 730E-02 7.90E-02 820E-02 100E-01 _ 4208-02
117|3utane 1C3 1.90E-01

118|Ethyl lcohot
Methyl chloreform (1,1,1-Trichloroethane)

[e4]

AQELD

20E-01;

30201 31080
‘0OESD0 8,

123 Trichlorcficm
124|Dichloratetraflucroethane
1.1.2-Trichloro-1,2.2-trifluorethane

115 l , 5.10E-02
[ 120]Ethyf cnionds [ i ! 3 20£-02
121|Chrlorodiiucromethane ‘ . i -

22| Dichicradifluor | 3 OUE.;.O.:"

o0
9'20€.02
8 60E-02

128|Carberyf suifige
Total non-methane organic compounds
128[{TNMOC) by EPA TO-12 Method

5 d63-58-1

1265]|Propionaldehyde 123-38-6 [ | 1.802-02
127|Acetophenone 93-88-2

3 70£+00

Total non-methane organic compounds
130(TNM3C) bv summation of GC/MS results

1 00E+01

| 2805+00' 120E+01 1 50E+01

| 1108401 8 50E+00.
|

3 80E+00
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TAPs-110 Data Attachment

B | = ON_ | 0O
uzo03 U204
. CAS # mg/m3 mg/m3
Toxic Air Pollutant (F1] Max Mas
1 | Average | Average

Sampling Dates 8/9/1995 | 8/8/1995

Boxins:
N-Nitros!
1,3-Butadiene

Ethylene dibromide (dibromethane) I
Polychiorinated Biphenyls (PCBs)

Ethyler,

Vinyl chloride |
Acrylonitrile 107-13-1 [
1,4-Dioxane | 1239141 |
1,2-Dichloroethane (ethylene chloride) |

Chidrofar
Carbon tetrachlaride
Benzene

Acetaldehyde

ﬁ;l;‘, | = mlml-.— mIU\ :.Iu X]

[19] (tetrachloroethylene) | 127-18-4 |
20 |1,4-Dichlorobenzene | 106-48-7 |
21 |8is(2-ethylhexyl)phtnalate (DEHP) i 117-81-7 |
| 22 IN-Nitrosodimethylamine |
24 |Acrolein

25 |Methyl Isocyanata

25 |Acrylic acid

[27]

Nitrobenzene
31 |o-Nitrochlorobenzene
| 32 |Oiphenylamine
Biphenyl

35 |Methyl bromide
Tributyl phosphate

6.70E-01

| 40 |Cyanides, as CN (mafm3 cf CN)
41 |Diethyl phthalate

42 |Dibutyl phthi

33 |1, 2 Eposh

44 |1-Niropropane 108 |

45 |Crotonaldehyde | 4170-30-3 |

45 |Phenyl ether | 101-84-8 ! \
i |

47 11,1.2.2-Tetrachloroethane

BN i £

43 |Pyndine | 110-86-1 |
| S0 |Formamide L 75-12-7 |
51 |Pnenal 108-95-2 |
| 52 |2-Hexanone (M3 591-

53 | Vinylidene

Trimethy'amine 75-50-3 |
Acetic acid 654.19.7 1
Nitric oxide 1 10102-43-9 |
Carbon disulfige -
AMMOnia
Prooionic acid
1,2 4-Trichlorcbenzene
Dimethyl acetamide
Dichloroflucromethane
Chlordbenzene
Mapthalene
1.1.2-Trichloroethane
Vinyl acetate ;
Mesityl oxide 141.79.7

oo |m ||t
“da | s |Wiro | = |OjW ||~ U] &

"
[+
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TAPs-110 Data Attacnment

B 1 [ on | Do
i U203 U204
CAsS # mg/m3 mg/m3
Toxic Air Pollutant |
= SES ' [F1] Max Max

Cvclohexanone

Average | Average |

Methyl chionce

n-Propyl nitrate

Toluene
2-Butaxyéthan
n-Butyl alcohal

3 60E-02

Isobutyl alcohol

n-Valeraldehyde

Ethyl butyl ketone

Methyl isobutyl ketone (MIBK)

|

!

110-62-3 T
5 40E-02|

Metnyl isoamyl ketone

110-12-3

Metnyl n-amyl ketone

110-43-0)

3-19-3
83

107-31
85 |Cumene | 93-82-8 ]
Nitromethane ] 75-52-5 |

[ 88 |Ethyl

Metnyl alconol

67-55-1 \

Styrene 100-42-§) |
ten-Butyl alcohol | 75-65-0
sec-Butyl alcohol | 78-92-2

| 92 |Metny! ethyl ketone (MEK) 1 78-93-3

|§oamyl alcahal

123-51-3
Xylenes (m-,0- p-iIsomers) 1330-20-7 |
n-Propyl alcohol | 71-23-8 i
Tetrahydrofuran 1 109-99-9

1,300

Metigh a8 TSR0

[ 99 | Methyl propyl ketone 107-87-9
Methyl isopropyl ketone 5563-80-4 |
Diethyl ketone 96-22-0 |
n-Bub 123-86-4 !

Isopropyl alcohel

67-63-0

| 110-82-7 |

Cyclohexane
Cyclohexsne ' 110-83-3 I
Isopropyl ether 108-20-3|

Nonat
Octane

111-65-9]

Sthyl acetate

Metnylcyclohexane

Acetone

Pentane

67-64-1 530E-01 2 S0E-02
109-65-0: i

Methyl chloroform (1,1,1-Tnchloroethane) ‘ 71-55-6 ‘

105~97-_8

Ethyl chloride

Chilorodifluoromethane

Orchlorodifluoromethane
Trictdor

Oiwchlorotetrafluoroethane
1.1.2-Trichloro-1,2 2-trifluorethane 76-13-1

Prepionaidehyde

Acetophenong
Carbory! sulfide

Total non-methane organic compounds o
(TNMOC) by EPA TO-12 Method . 1.80E+00  7.90Z-01

Tctal non-methane organic compounds |
(THMMOC) by summation of GC/MS results | :
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Footnotes

F1 = Chemical Abstracts Service number,

F2 = TAP class as dofined in the WAC 173-460-150

F3 = Smait Quanlity Emissien rate; Ibs.’yr for Class A TAPs, Ibsfhr for Class B TAPs, No SQEs exist for Class Af substances, for Class A subsiances with ASiLs below 0.001 ug.fm:i anhual average or lur
Ctass Alll substances with ASILs based on 24 hr avg .

F4 = Maximum headspace concentration.of TAP. altowed by current RMCS exhauster NOC.

F5 = Acceptable Source Impacl Level, 1 yr average for Class A TAPs, 2407 average for Ciass B TAPs, excepl as noted,

F6 = For Ctass A, maximun) reperted conceﬁlral’ron {Column Q) * exhaust rate {9.5'10-5 g/s) * maximum annual X/Q (from model= 0,74) = Max reported * (7.03*10-5); and

for Class B, maximum reporied concentration (Column Q) * exhaust rale {9.5*10-5 gfs) * max 24 hr_X/Q {from mode} =.12.23) = Max reported * {1.16*10-3).

F7 = Tank headspace concentration of TAP that would result in a site-boundary concentrations equal o the ASIL if the headspace were exhausted at 200 cfm {the exhaust rate of the RMCS_:;L e )

F8 = WAC 460 specilies equivalency In 2,3,7,8-TCDD: see Madghan 1996 “Disease potential for tank vap'o: nanchlorinated furans at the Hanferd Sita”, lelter repoart to C, K. Mulkey, April 18.

F9 = Yank vapor chemical assessmen! indicates those substances which have been detected in the headspace of study tanks, and evaluates probablllly of substances being present based on process
krowledge and chemical judgment, . - .

__p___posslble ' s
*p1 = anajags found : .

*p2 = NO2, NH2, or CN derivalive of de!ecled or analogous compound

U= unlikely

“ul = low vapor pressure

"u? = po analogs, but hard 1o rule out

ud = F compounds not common in tank vapor excepl for freon

*ub = O, | cornpounds not sommen in tank vapar : | - - - .
*u6 = not likely lo be stabla . :

‘u7 = not likely to be symhe5|zed

u8 not 1|ke|y in base : ) ‘ :

7'11 = not likely to ba synthesized

*i2 = particulate

*i3 = nonvaolatile

*i4 = elements very uncommon in tanks-

i5 = not stable in » \gva!er of mpisture seqsilive

T igs unfikely in base:

__"i7 = po source term, though i mdlwdua[ If compounds i may be present

'i8 = unstable

F10 = mass spectrometry capability; an qss_essment of-whether mass speciral #brary contains a specirum for 1he substance and would consequently aftow tentative identification

sent (n MS library Idex

x not in MS kbrary

= In MS library, but MW af ar befow | mle e scan range

F11 # Gas chromatography capability, an assessment of whether the compuund should GG under the cond:!lons used

.Y 7 should GC under conditions used by PNNL

"d=_should GC but under di conditions than those used by PNNL

F12 = This Class A, Table Il TAP has an ASIL based on a 24-hr averaga and a SQE can not he asstgned a surrogaia of 500 pounds per year has been conservalivly assigned.

= Mo SQE given in WAL; Class A & 8 TAPs assigned lowest value of SQER used for gach class le 0.5 Iblyr for Class A and 0.02 ib/hr for Clags B

O " Pagetoft



IjON'T SAY IT - Write {1t September 27, 1996

To: John S. H{11 -

From: éaul 0. Rittmann
O He-25 372-1617 H0-31  376-8715
‘-Subjegtj .Un1t Concentration Facters from ISC3 |

The ISC3 program (EPA-454/B-95-003a, “User's Guide for the Industrial Source
Complex (ISC3) Dispersion Models”, Sﬂptembcr 1995} was used to compute unit
“concentration factors Tor the Hanford Site boundary for 24 hour and annual
© releasas from-the 100-N (or 100-K), the 200 West, the 200 East. and 300 Areas.
HanTord site wind data 1s used Tor these calculations. The data for each area
was coliected in that area. For the 24 hour releases, hourly data from 1992,
- 1993, 1994, and 1995 was used. For the annual releases the joint frequency
surmary for each area for the years 1986 to 1995 was used. Resuits are
surmarized [in the first table below. These are the worst-case values for
ground Tevel releases fronl each area. ' '

Table 1. Summary of Unit Concentration Factors‘for
Ground Level Releases from Hanford Facilities

24 Hour Average Annual Averags
. Release -Concen. Site Boundary | Concen. Site Boundary
Locations - -Factor ~ | . Location Factor .Locaiion
100-N & Kw 4.17 8.5 km Wi 0.125 = 8.5 km WNW
200 West Area 3.46 126 km S '} 0.0585 22.0 km SE
200 East Area 2.79 17.1 km ESE 0.0793 17.1 km ESE
300 .Area 38.1 1.1 km £ 1.56 1.3 km NE

.Note Units for the Concentration Factors are ug/m3 per g/s.
Peak values are given.
Note Annual averages are based on Hanford Site w1nd data
At collected over the years 1986 to 1995. .
24 hour averages are based on hourly HanTord Site wind daua _
for the years 1992, 1993, 1994, and 1995 _

To use these factors, the rate at which a chcﬂxca1 is released into the air

must be computed. . T do this, ‘the total amount (in grams) of the chemical -

. released is divided by either 86,400 seconds (24 hours) or 31,557,600 seconds-
(1 year). This release rate is then multiplied-by one of the factors on - .

Table 1 to compute the average concentration at the Hanford site boundary in

pg/m*. The formula below summarizes the calculation. '

(Total Release, grams)*(Concen. Facbor)

Release Period. seconds -
As an example. suppose that 10 grams of ammonia 1§ released over a 24 hour
period Trom the 200 West Area. Then the largast observed air concentration at
the Hanford site boundary over the past four yzars is 0.0004 ug/m’ at a
10Lat1on 12.6 km south of the 200 West Ares.

{10 grama)*{B.éo pg/m® par o/s)
86,400 seconds

Air Conc (pg/m*) =

= 4.0x10°° pg/m? (12.6_km $)



September 27, 193 - DSI | - Page 2

Mﬂ*hod of Ca]cu]atino the Ccncentration Factors

-~ The first step was to esL1naLe dTSLaﬂCES to Lhn HanTord Site boundaﬁy fron

each of the areas of Interest in 21l 16 wind transpert directions.  Table 2
shows the facitities selected and the distances obtained from the Hanford Map
Distance (RMD) SOTLW&FE by P.0. Rittmann.

Table 2. D1stances (meters) to the Hanford Site Boundary
100-N and -K 200 tast - 200 East - 300 Area
100 N | 100 KM CWC REDOX PUREX WESF 324 333

N 9600 11000 17300 | 20300 | 24600 19400 7000 8700
NN 8700 - 8300 15500 | 18100- 1 21200 16700 | 46000 { 45500
NW 8300 8700 14600 | 17200 21300 18100 | 485600 | 438100
WNW 8500 | - 10100 11800 | 13200 21200 19300 | 28500 | 28200

W 11500 12160 | 11500 | 13000 20700 18900 | 60001 6700
WSW | 17300 15700 11890 | 13300 21100 19400 | 3500 4200
SW 20500 17460 13800 § 15500 17100 19900 | 2400 2500 -
SSW | 28600 | . 25600 15100 | 12800 16800 1900 | 2000 2700

S. | 28600 -1 25200 | 14700 j 12600 | 19600 .; 22800 1 1900 2400
SStE - 34100 31000 | 19200 | 18200 | 19800 | 25500 { 1900 2400
SE 27300 32100 | 24700 | 22000 24300 -1 19500 1500 1700
ESE | 19100-1 21700 29900 | 28700 | 20200 17100 1200 1 1400

3 17300 20600 24300 | 25000 16000 § 16500 | 1100 1300
ENE | 17300 20400 | 24600 | 23200 |- 15300 | 21900 1100 1300
NE 16300 19900 27400 | 26400 18100 26400 | 1300 } -1500
NNE | 13800 15200 25000 28800 23600 21100 | 1800 2200

Dir

The second step was to obtain Hanford Site wind data Trom Kennsth W. Burk at
PNNL.. The wind data for each area is then used 1in thﬂ ISC3 calculations.

The tn1rd step is to create input Tiles Tor the ISC3 software. Two of the -
input files are atfached Tor reference. The Tirst is an annual average
calculation using ISCLT, while the second is a 24 hour calcutation using
ISCST. Both use a release height of 2 meters. with an exhaust flow rate of
200C cfm at a temperature of 20°C. hﬂSﬂ conditions modal ground level
releasss,

The final step was to arrange the ISC3 resulls into Tables 3 and 4.  The worst
case concentration factor was taken Tor each area. These worst-case results
are listed in Table 1. ' '



September 27, 1995

DST

Page 3

Table 3. . Annual Average Concentration Factors {pg/m® par g/s)
o from Ground Levnl Re]easos '
: D; 100~N'and~—K 200 West 200 EaSt .'300 Area
" 100 N 100 KW | CWC REDOX PUREX WeSE ] 324 | 333
N 0.0500 { 0.0410 4§ 0.0249 { 0.0200{ 0.0135 '{ 0.0187 { 0.145{ 0.105
NNW + 0.0656 | 0.0835 0.0311 | 0.0251 | 0.0216 0.0300 | 0.011 | 0.012
N 0.1064.} 0.0993 | 0.0381 | 0.0303 | 0.0220 0.0276 | 0.014 | 0.014
WNW | 0.1252 | 0.0973 0.0351 '} 0.0299 | 0.0173 0.0197 | 0.017 { 0.017
W 0.0863 | 0.0803 0.0290 | 0.0243-§ 0.0150 0.0171 1 0.059 | 0.050
WSW | 0.0373 | 0.0427 0.0233 | 0.019 | 0.0112 0.0126 | 0.079 | 0.068
S 0.0234 | 0.0293 0.0212 | 0.0179 | 0.0154 | 0.0124 | 0,157 | 0.117"
SSW{ 0.0126° 0.0146 0.0246 | 0.0312 [-0.0153 | 0.0123 | 0.403 | 0.255
S 0.0136 | 0.0161 0.0366 | 0.0457 | 0.0147 0.011% | 0.992 | 0.690
~SSE 1 0.0131 | 0.0148 0.0368 | 0.03% { 0.0189 | 0£.0133 { 1.171 { 0.823

SE 002301 0.0186 0.0500 | 06.0585 | 0.0289 0.0380 | 1.248 | 1.036
ESE | 0.0504 | 0.0423 0.0532 } 0.0562 | 0.0629 0.0793 | 1.142 | 0.917

£ 0.0661 | 0.0520 } 0.0505 | 0.0486 | 0.0585 0.054Z2 | 1.184 | 0.933
ENE | 0.0555 | 0.0442 0.0305 § 0.0331 | 0.0366 0.0224 | 1.382 | 1.082
NE 0.0389 | 0.0295 0.0182 | 0.0191 | 0.0207 0.0124 1 1.558 | 1.256
NNE | 0.0318 | .0.0277 | 0.0153 { 0.0127 | G.0117 0.0136 | 0.975 | 0.719

Tabie 4. 24 Hour Average Concentration Factors (upg/m® per g/s)
- Trom Ground Leve] Releases

_ 100-N and -K' 200 Hest 200 East 300 Area
O 00w | 100k | cwc | ReDOX | PUREX | WESF | 324 | 333

Nt 3.75 3.30° 1.% 1.70 1.29 1.71 5.91 4.47
MNW 3.20 -3.13 3.30 2.84 1.95 2.45 0.52 0.53
NW 2.29 2.17 0.78 0.64 0.53 0.62 | 0.29 0.30 .
Wi 417 3.51 2.16 1.94 1.16 .} 1.28 -} 1.12 1.13

Y 2.51 2.35 3.24 2.91 1,74 1.89 4.25 3.66
WsW | -1.42 1.57 1.90 1.69 0.29 | 0.32 6.05 5.08
SW ] -0.81 1 0.96 - 0.79 0.71 1.31 1.13 | 479 | 3.97 .

- SSW 0.92 1 1.02 1.92 2.30 1-.1.39 1.20 1. 1.91 1 8.91 -

S 0.90 1.01 3.02 3.46 1.69 1.48 { 7.25 9.85
SSE 0.81 0.90 2.64 2.78 1.31 1.02 0.01 5.84
SE 0.51 0.41° 0.99 1.12 1.00 1.29 6.44 3.08
£SE 1.62 1.44 2.51 2.61 2.36 2.7 8.42 4 .65

£ 3.23 2.76 2.44 2.38 1.73 -} 1.64 | 8.11 0.78
ENE 2.71 2.30 1.69 1.78 | 1.0 0.73 7.63 2.98
ME | 0.81 0.48 0.91 . 0.95 0.41 0.26 1.38 8.12
NHE 2.36 | 2.15% 1.96 1.70 0.97 1.08 6.36 3.08 |




September 27. 1995 ’ DS

ISCLT Input File for-100-N Area

co

Co
sC

w

STARTING'

TITLEONS
MODELOPT
AVERTINE
POLLUTLD
RUHORNGT
FENISHED

STARTING
LOCATION

- SRCPARAM

s

=

a X
*n

SRCGROUP
FINISHED

STARTING

Ground ‘Level Emissions $rom 100-H Ares
DFAULT CONC RURAL :
arnnual

Unknown

RUN

_ Exhausti POINT 6.0 €.0 C.0
20400 cfm  g/sec¢  ht,m - temp'® &
Exhaustl 1.0 2.0 293.0 2.

ALL

These are the CAP88 order -- ceunter-clockuise frem
Oistances from 100-N are 1,3,3,...; Distances frem

DISCPCLR
DISCPOLR
DISCPOLR
DISCPOLR
DISCPOLR
DISCPOLR
DIsSCPOLR

. pISCPOLR

b ISCPGLR,

DISCPOLR

-DISCPOLR
DISCROLR

DISCPOLR
DISCFOLR
DISCPOLR
D IsCPOLR
DISCPGLR
DISCPOLR
DISCPOLR
DISCPOLR
OISCPOLR
0ISCPOLR
DISCPOLR
DESCPOLR
DisSCPOLR

Exhaustl 9500 .

Exhauszl 11000 a.0
Exhaustl 8700 337.5
Exhaustt 8708 337.5
Exhaustl 8300  315.0
Exhaustl 8700 315.0
Exhaustl 83600  2%32.5
Exhaustt 10100 292.5
Exhausti 11500 27C.0
Exhaustt 12100 270.0
Exhaust] 17300 - 247.5
Exhausti 15700 247.5
Exhaustl 20500  223.0
Exhaustl 17400 223.0
Exhaustl 28500 202.5
Exhaustl 25600 202.5
Exhaust! 284800 180.0
Exhausti 23200 130.0
Exhaustl 34100 157.5
Exhaust! 31000 157.5
Exhaustl 27300 133.C
Exhaustl 32100 135.0
Exhaustl 9100 112.5
Exhaustl 21700 112.5
Exhausti 17300 gg.0

DISCPOLR Exhaustt - 20600 90.0

DISCPOLR
D1SCPOLR
DISCPOLR
DISCPOLR
DISCPOLR

‘DESCPOLR

ou

FINISHED

STARTING
INPUTFIL
ANEMHGHT
SURFDATA
UAIRDATA
STARDATA
WINDCATS
AVESPESD
AVETENPS
AVEMIXAT
AVEMIXHT
AVEHIXHT
AVEMIXHT
AYVEMIXAT
AVEMIKHT
FINISHED

STARTING .

" RECTABLE

cu

MAXTABLE
FIMISHED

Exhaust]l 17300 &7.5
Exhaustl 20440 &7.5
Exhaustl 16300 65.0
Exhaustl 19900 £3.0
gxhaustl 13300 22.5
Exhausti 13200 22.5

JF10ON10.STA FRES

13.9

67654 1995 HANFORDIGC

676356 1995 EANFORD10O

AHNUAL

1.361 3.576 5.38% 8.494 10.729

1.00 2.682 4.894 7.153 9.833 14.304
ANNUAL  6*285.3

ANMUAL A 6*100C.¢
ANNUAL B &*1000.0
AMMNUAL € 6%148G0.0
ANNUAL B 6*1000.0
AMMUAL E  6%1000.0
AMNUAL F  6*1000.0
SRCGRP

10 NDSRC SOCONT

diam,m
0.775

"
100-k4 are 2,4,6,...

Page 4



September 27, 1996

ISCST Input File for 200 West Area

ca

€Q

sC

50

-
=

e

DST

Grournd ant Emsssxcns from 200 Hast Area

o’k mfsec diam;m
3.0 2.0 - LT3

Diszances from REDOX are 2,4,6,...

STARTING
TITLEQONE
HMODELOPT MSGPRG CONC RURAL
AVERTIME 24
POLLUTID  Unknown
RUNGRNGT -RUN
FINISHEO )
'STARTING
LACATION Exhaustl POINT 0.0 C.0 O
2000 cfm . gfsec " hi,m m
SRCPARAM  Exhaustl 1.0 2.0
SRCGROUP ALL
FINISHED
STARTING ’
Distances from CHC are 1,3 5,...,
DISCPOLR Exhaustl 17309 0.¢
DISCPOLR Exhaust] 20309 0.0
D{SCPOLR Exhaustl 15500 337.5
DISCPALR Exhaustl 18100 337.5
DISCPOLR Exhausti 14600 315.0
DIsSCPOLR Exhausti 17200 315.0
DISCPOLR Exhaustl 11800 292.5
DISCPOLR Exhaus:t] 13200 292.5
‘DISCPOLR Exhaustl 11500 270.0
DISCPOLR Exhaustl 13000 270.0
DISCPOLR Exhaustl 11800 247.5
DISCPOLR Exhausti 13300 247.5
DISCPOLR Exhausti 13800 225.0
DISCPOLR Exhaust] - 15508  225.9
DiscPalR Exhaustl 15100 2023
DISCPOLR Exhaustl 12800 202.5
DISCPOLR Exhaustl 14700 180.0
DISCPOLR Exhausti 12400 183.0
DISCPOLR Exhaust] 19200 157.5
DISCPOLR Exhaustt 18260 157.5
DI3CPOLR Exhaustl 24700 135.0
DISCPOLR Exhaust?-_ZZUUG 135.0
DISCPOLR Exhaustl -29900  112.5
DISCPOLR Exhaust! 28700 112.5
DISCPOLR Exhaustl 24300 99.¢
DISCPOLR Exhaustl 25C00 0.0
DISCPOLR Exhausti 24500 £7.5
" DISCPOLR Exhausti 23200 &7.5
DiSCPOLR Exhaustl 27400 45.0
DISCPOLR Exhaustl 25400 45,0
DISCPOLR Exhaustl 25000 22.5
DISCPOLR Exhaust] 23800 22.5
FINISHED :
STARTING .
INPUTFIL . EPAF2-F5.2W
ANEMHGHT 10.0
SUREDATA &7436 1992  Benford-200
UAIRDATA 674656 1992 fanford-200
FIMNISHZO
STARTING :
RECTABLE ALLAVE FIRST
MAXTASBLE ALLAVE 20
FIMISHED
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INTRODUCTION - e

- This report has been written to provide a basis for evaluating pofent1a1 cancer health risks from
possible public exposure to furan chemicals that escape as gases from the underground waste
storage tanks at Hanford. The document, addressed to regulators, scientists, and contractors
reviews the current literaturs ¢ and fills 2 void in toxicity data, without which it would not b=
" possible to estimate realistic exposures, with margins of safety, to the furan class of chemicals. -
The U.S. Environmental Protzction Agency (EPA) has designated an interim surrogate for use in
assessing cancer health risks from exposure to cblorrptaa dioxins and furans. However, when
" risks are estimated for nonchlorinated chemicals using this interim method, they are considered
to beinflated. And if they trigger remedial action, they will unnecessarily drive upward the
cleanup costs associated with the tanks at this Superfund site without enhancing health issues.
As aresult of the analyses underteken here, the chemical 1,4-dioxane is reCO’nme'ld;d asa
_ reliable surrogate for assessing cancer risk to the furan cn“mu_ls detecied in the storage tanl\s

The presence of measurable concentrations in headspace gases has indicated 2 need to address
the issue of furans. When a hypothetical population at a downwind Hanford fem._\.hne_ was
modeled for exposure to these chemicals, 2 potential for cancer risk was noted (Maughan 1998a).
This modaling exercise, which followsd State of Washington regulatory guidarnce, provides a
conservative estimate of health risks fom exposure o headspace furans. For chemicals without |
toxicity information, the state regulation assumes that all dioxins and furans, whether chlorinated
- or not, will be treated as if they are 2,3,7,8-te ;rachlorodibenzo-p dioxin (2,3,7,8-TCDD). This
_surrogate chemical is 2 strong initiator of cancer in rodents according to EPA cancer potency
information. However, application of the state’s assumption needs to be questioned because
nzither chlorinated dmxms nor chlorin atad furans have been measured in the tank vanorq
The EPA has delegated to State agencies the responsibility for Superfind remedial actions at the
-Hanford tanks. The State of Washington Clean Air Act requirements to quantify emissions for
control of new sources: of toxic air pollutants, Section 173-460-050 (4)(b) states that

“Dioxin and furan emissions shall be considered togsther as one tomc air pollutant (TAP)
and expressed as an equivalent emission 0f 2,3,7,8 TCDD basad on the relative potency

of the isomers in accordance with Unlted States Environmental Protection Agency (" PA)
_ gmdehnes. :

‘The ‘Washmdton Administrative Code further references EPA “Iizfr’rm" procedures for .
estimating risks associated with exposures to mixtures of chlorinated dibenzo-p-dioxins
aind dr‘benzofw-azzs (CDDs and CDFS),‘ 1989 Update™ (EPA /625/3-89/016, March 1989).

The State regulation requires that any emitted furans, whether chlorinated or not, be equated to a
“highly toxic chlorinated dioxin (2,3,7,8 TCDD). However, the interim 1989 EPA document cited
by the State as guidance “assigns a value of zero (toxicity) to non-2378- substituted congeners.”
(A congener is a compound within the same chemical class, €.g., furans or dioxins). Thﬁ EPA.
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-document further states “... that the toxicities of mono- through tri-(chlorinated)-substituted
cornpounds are considered to be negligible.” It is apparent that a unique high level of toxicity
‘exists for the symmetrical tetra-chlorinated dioxia and its isomers, including those with
adcitional chlorine atoms. The principal autnor of the March 1989 EPA document, has said that
there is virtually no similarity between the 7.8 TCDD and nonchlorinated furans, and that the

s procedures provided in the document to asszcn tO’(lCltI\.S to chlormaLed conge 1e‘s do not ale} to
" the nonchlorinated furans (\fiauchan 19980) '

‘This document therefore reviews the cument health-impact knowledge for nonchlorinated furans,
and proposes the use of a furan-like chemical which has available EPA toxicity jnformation to
estimate potential human health risks downwind from the tanks. A current appraisal of the
toxicity issues for nonchlorinated furans should lend clarity to the dilemnma noted above in the
State/EPA guidance. A surrogate chemical that is structurally similar to and which xy'ould be
expected to affect target organs similar to those affected by the furans found in the Hanford tanks

should provide a better estimator of chronic population cancer risks than is possible by using a
chiormated dioxin. An acceptable source impact level (ASIL) is also recommended to meet the
risk assessment neads of the State of Washington State. .

CHEMICAL DATABASE

The tentatively identified gaseous furans inventoried within the tanks were reviswed to identify -
the types of structures that should be considered as sumogates. And estimated concentrations
were tabulated for the various furans to understand whxch species are most ebundant and which
migat cause gr eatest impacts on Iﬂba1aL10n contact.

The 1994-1995 data abstracted from the Tank Waste Information Netwaork System 2 (TWINS2),
found on the WEB (http://twins.pnl.gov:8001/) and last modified January 87, 1997, was usad in
this assessment. Data collected a‘ter 1989 and found in the electronic tables are recognized by
the Washington State Depar‘meqt of Ecology as the official Hanford tank datzbase. Table 1 and
Figure 1 report the maximum concentrations for 15 furans found in at least 9 tzaks. Overall,
‘there are some 8350 entries for nonchloninated furan chemicals in the database, 90 percent of
which are tetrahydrofuran, about 3 percent are furan, and the remaining compounds are at 1

percent or lower in frequency.” The szarch was mad'a for the major furan chemicals starting with
th= IOOL'WOfd ‘furan.”

Based on the concentrations_ shown in Figtire 1 and on the frequendy of occurrence, _
tetrahydrofuran, furan, 2,5-dihydrofuran, and 2-methyifuran are the prime candidates for
matching with 2 surrogate. Figure 2 shows the chemical structures for the fifizen furans with
greatest concentrations. The numbers adjacent to the structures shown in Figure 2 refer to ths
numpoers given in the first column of Table 1. '
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TOXICITY DATABASE

The U.S. EPA’s Integrated Risk Information System (IRIS) was designed to assemble the best
available information on the toxicity of chemicals with emphasis on human exposures. The EPA
has evaluated human exposures to 2,3,7,8 TCDD, but has not pub§=shed cancer potencies for
-furan, terrzhydrofuran, or others in this class. In 1987 the EPA stated that “no data” are available

-+ for furan'(TRIS 1998) and the agency instead endorsed the interim guidance approach, noted
abov , for cnlormau,d dioxins and furans (EPA 1989)

The Nauon | Toxicolo gy Program (NTP) 5ponsored by the National Institute of Environmental
ealth Sciences has exposed mice and ratsto some of the chemicals measured in the Hanford

tanks. The data in Tables 2 and 3 summarize dose, exposure durations, major organs effected,

and ontcomes for the Hanford related chemicals for respective oral and inhalation exposures.

- However, the cancet potency factors (CPFs) needed for health risk assessment kave not yet been
calculaied for the chemicals researched in the newer NTP tests. This calculation of CPFs is
Beyond the scope allowed for this document. Subjective comparisons in dose for benzene and
2,3,7,8 TCDD, which have CPFs, and for the remaining furans seen in Table 2 2, allowed for

calculation of order-of-magnitude levels in toxicity. The tables provide only a general summary
of results and do not clearly show how the effects on target organs are dose, species, time, and/or
sex dependent. The NTP studies provide peer reviewed results that are consistent and
comparable among research laboratories for the selacied two-year animal dosing s‘ucnes The
reader may wish to consult thé.ci'ted references fo. additional datail.

'DISCUSSION |

Data from the above studies are pertinent to health risk questions asked at Hanford. Focusing on
the chemicals which indicate “positivé or clear evidence” for cancer induction, several
calculations can be made to provide perspective for the issues. The NTP findings in Table 2
- support the EPA’s interim guidance that the 2,3,7,8 TCDD is perhaps the most potent cancer-
causing agent in rodents, 1.e., less than 0.5 pg of the chemical per kg body weight per week
causes tumor induction. In comparison, 10 to 15.mg/kg/wk of furan is required for the same
effect. Similar target organs are affected and the same exposure routes and approximate test
conditions prevailed for the two chemicals. When the high-dose (0.5 yg/kc)' dioxin animals are
- compared with the high-dose rats and low-dose mice (8 mg/kg) for furan, it is 2pparent that a
- furan dose approximately 16,000 times (three fold) larger is needed for tumor induction thar for
" the 2,3,7,8 TCDD treatments. In other words, the 2,3,7,8- comoomd is much more toxic than
_furan because only a very smaH amount.of the moxm causes cancer in comparison to furan.

It is interesting from the NTP studies that the absence of chiorine atoms attachedto a compound
do not necessarily render i it a non-cancer agent. Under the same comparative conditions,
benzene, 2 known human cancer agent, requires about 10 times larger dose than does furan for

tumor expression. "It is acknowledged that dxf’erenn target organs and rmodes of actions are likely
involved. '
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In Table 3 the inhalation route for 1,3-butadiens, & probable human carcinogen, provides “clear
evidence™ for tumor production as for female mice when inhaling tetrahydrofiran. Based on the

dose amounts, it is probablei at tﬂtrahyarofuran isa weaker carcinogen (by about 1- fold) thard is
1,3- butadxene :

' In'summary, identifying the chemicals that are carcinogens (t least in animals), and the presence
of oxygen, double bonding, aromatic resonance (of electrons), symumetry, or other unexplained
_ factors | provides a pamal basis for selecting 2 surrogate chemical.

The IRIS toxicity database was revii:w.ed to select the chemicals with CFPs that are structurally
similar to the furan chemicals listed in Figure 2. The chemicals in Table 4 were considered to be
-the best zvailable candidates for selecting a surrogate for evaluating carcinogenicity of the tank
‘furan vapors. Subjectively based on similarly affected target organs, whether a cancer slope -
factor exists or not, and on similarit}' of chemical structure, 1,4-dioxane is recommended as a
surrogate for the Hanford tank nonchlorinzted firan gaseous cnpmmals Its ring structure is
symmetrical and it has oxidation potential, but it lacks the double bonding associated chemical
resonance observed in most furans. The dioxane i is probably less reactive than the furans

CONCLUSIONS

The furan-class chemicals in the tank and their relative concentrations indicate that the best
epresentative chemicals for health risk assessment for this class of compounds would be furan or.
etrahydrofuran or one of the dikydro-isomers. However because these lack the toxicity factors

needed to assess cancer potential, 2 review of the recent literature on furan chemicals and their

toxicity to animals and humans was conducted. It was found that sufficient information now
exists in the National Toxicology Program data to ma¥e possible the evaluate human health risks
from exposure to some of the tark head-space furans and to compute cancer slope factors using
available dose and response data. Furihermore, and contrary to EPA’s interim guidance issued in

1989, the newer toxicity data indicates that a probability of cancer risk is neither ne Dhczble norat -

a zero level for the several nonchlorinated furans studied under the program.

The approach called for in this evaluation emphasized a comparati\fe-'scarch of available data to
determine which chemical will best.act as a surrogate for the furans found at Hanford. The
search focused on selecting a chemical surrogate with structural similarities and on modes of
_ toxxcxty within test a.mmais that are aiso approx1r'1at=-ly s1m1ia

It is recommendead that the chemical 1,4-dioxane be used as an inhalant surrogate to represent the
furan chemicals which escape from the tanks. It is likely that this chemical will underestimate
the potential for cancer formation (by a 2-fold factor), but it will serve as a better estimator of

risk than does 2,3,7,8 tbtxachiorombenzo-p dioxin, which probably would OV:’:I’C;IEI“!&P health
risks by some 3 fold. '
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Details:
Reco.mmended Sun:ooate: I.4»dioxane,
CAS No 173 91 i, ASZL 003? ;m’m -

- (rexerence: 17 "60 130 2 Tabla L Class A To‘\.zc Arr Polluta.nts with Estabhshed '
. Acceptable Source Impact Levels for 2 10 Risk Level) '

REFERENCES -

' IRIS 1998. Htp//www.epa.gov/iris accessed February 1993. -

Maughan 1998a. Personal communication in February with Carl Grando about exposure
mo_del_ing performed by the Lockheed-Martin Hanford Company of Hanford.

Maughan 1989b. Personal communication in February with Stephen H. Sme, Texas A&M
University, CoIlecre Station, TX.

' Oth:- references are provided in the text and as footnotes in the tables.

- | - Page 5



Table 1. Llstlncr of Furan Chemicals Measured in Hanford Unde rground Storaée Tank

Head space Gases

Chemical Name Chemical CAS Maximum Tank Name Date of
’ ' IDNo.. Reported - Sampls -
' O Value !

. - (mg/m3) o
1 Furzn- _ 110-00-9 9.69 41-C-103 1994~
2 Furan, 2,3-dthydro- . 1191-99-7 0.055 241-BY-108 1994
3 Furan, 2,5-diethylrewrzhydro- 41239-43-9 - 0.1248 241-4-101 1985

"4 Furan, t2rahydro- 109-99-9 23.65 241-C-103 1954
"5.. Furan, 2,5-dthydro- 1708-29-8 5.68 241-C-103 11994
6 Furan, 2,5-dimethyl- 623-86-5 0.02 241-BY-H4 | 1994
7 Furan, 2-ethyl-S-methyl- 1703-52-2 0.05 241-BY-104 - 1994
8 . Furdn, terahydro-2,4-dimethyi-, trans- 39168-02-0  0.0139 241-B-143 1995
9 Furen, 2-methyl- . 534225 . 3.66 241.C-103 1994
10 Furan, 2,3-dihydro-4-(1-methylpropyl)-, (S)- 34379-34-9  0.0035 241-AX-102 1995
11 Furan, 2-pentyl- - . 3777-69-3  0.016% 241-AX-101 1995
12 Furan,2-propyl- 4229.91.38 0.349 241-BY-105 T 1994
13 Furan, 3-(1,1-dimethylethyl)-2,3-dihydro-  34314-82-4  0.003 241-BY-105 1994
14 TFuran, 2-heptyl- 3771-71-7 0454 241-BY-103 - 1994
15 Furen,2-octyl- 4179-38-8-  0.007

{1 All chemical analysis performed' a2t the Oak Ridgs National Laboratory
The "JNX" data qualifier code appliesto these data :

Datz obtained from TWINS?2 electronic datzbzse

241-BY-106

- 1994

Page®




Table 2. - National Toxicology Program Two-year Animal Studies of Cancer Potential in
Chemicals that Relate to Fur ans found in Hanfcrd tank Head space Gases--Oral Exposure

Routes
Chemical ~ ° | Ref/. | IntzkeRouts/ | Dose , Evidanezof -

_ ' Date - . | TargetOrgan . ' h Carcbﬁogenici_t}'
1,2,3,6,7,8-Hexachloro- | TR-198 | Oralt/™ | 1-5 pofke/wk smale rzts: pos‘mve
dibenzo-p-dioxin - 1980 rats & male mice male rzis: equivocal

. \):\/ : Liver . . famale mice: positive
N s ¢ = S . 2.5-10 pegfkg/wk male mice; positive
g~ L : fernale mice
. :
2,3,7,3-Tetrachloro- - | TR-209 | OraV 0.04-2 pgfigiwk fernale rats: positive
dibenzo-p-dioxin 1982 female mice male 120 positive
a o Thyroid, femals mice: positive
Xl m Liver a. 01 0.5 ,u:.fka!wk malz mice: positive
Te all others
B nzens TR-289 | OraV 0-200 mg/kg female rais: clear evidence
- 1986 male rats . | male rats: clear evidence
@ _ Zymbal, | 0-100 mg/kg for others amale mjce: clear evidence
Squamous, . male mice: cleer evidence
_ Lung all dosed § days/wk
Benzofuran : TR-370 | Ol . | 30-60 mg/kg male rass female rats: some evidence
' ' 1989 . 60-120 female rats, male ras: no evidence
7 . Liver, - male mice 1 famals mice: clear evidencs
. P g Lung, 120-240 female mica 1 male mic2: clezr evidence -
Stomach all dosed 5 days/wk :
Furfural ' TR-382 { Orzl/ 0-60 mg/ke rats female rats: no evidence
' ' 1950 0-175 mice mele rats: some evidence
mo ' Liver, o ' female mice: some evidence
Stomach zll dosed 5 days/wk male mice: clear evidence
Furan _ TR-402 | Oral 2-8 mgfkg rats farnale rats: clear evidence,
@ 1993 . | 8-15 mice male rats: clear evidence
' Liver,Blood, | female mice: clear evidence
Adranal - }all desed 5 daysfwk male mice: clear evidence:

Data obtained in Pebrﬁary 1998 from the WES site ('h:zp:l/mp;serv_er.niehs.nih.gov)

- ' o Page 7




Table 3. National Toxicology Program Two-year Animal Studies of Cancer Potential for
to Furans found in Hanford tank Head space Gases--Inhalation

‘Chemicals that Related

Exposure Routes

-Chemical Ref/Date | Route/ Dosz Evidaaces of
' ' ' .t Target Organ o Carcincgenicity
Dibenzo-p-dioxin TR-122 Inhalation/ 5K-10K pom/wk | male/female rats: negative
' o 1979 N ' male/famals mice: negative
_ CEOD | Not applicable . |
2,7-Dichloro-p-dioxin TR-123 Inhalation/ 3K-10K ppovwk | meale/female rats: negative
) o 1979 ' female mice: negative
D’n Not applicable mals mics: equ‘ivocal a
C/CEQ ' o
Naphthaleae TR-410 Inhalation/ 0-30 ppm mice | famale mice: some evidence
1852 . male mica: po evidence
' Lung 6 hr/day
Sdayfwk
1,3-Butadiens TR-434 | Izhalation/ | 0-200 ppmxmice | femzle mics: clear evidence
: P 1993 mezle mice: clear evidence
W Many organs | 6 hr/day
T ‘ Sdayfwk
Temahydrofuran TR-475 Inhalation/ | C-1800 ppm, female rats: no evidence
: 1995 . | rats & mice male rats: some evidence
O Liver - female mice: clear evidence |
' 6 hr/day male mice: no evidence
| 3 day/wk
Furfuryl Alcohol TR-482 Inhalation/ | 0-32 ppm female rats: equivocal
' 1997 rats & mice evidence
© Nose, kidney, | male rats: some evidence
Lo - . .
comea 6 hr/day female mice: no evidence.
' ' 5 day/iwk malz mice: some evidence

Data obtéined in February 1998 from the WEB site (htp:/ntp-servernishs.nih.gov) |
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Table 4. Candidate Surrogate Chemicals with Pubhshed Slope Factors for Assessmc the
Cancer Potential of Furans Ooserved in Hanford Tank Head space Gases

thyroid

Chemcal Structure Target Organ . Inhalation EPA Reference
T Slope Factor '
1:3,Butadiens AP Lymphatic/blood 9.8E-01 L IRIS -

' ' o | system, lung tissue . ‘ .
1,4-Dioxans ° Liver, nasal 1.1E-02 R-IRIS

[GJ carcinomas :
Ethylens pxide o Stomach, blood, 3.5E-01 "HEAST
' LA brain tizsuss
| Propyiene oxide o Fore-stomach, 1.3}3—02 o - IRIS

(IRIS) EPA Integrated Risk Information Systzm (1998)
(R-IRIS) Routs to route extrapolation, oral to inhalation (1998)

(HEAST) EPA Health Effects Assessment Summary Tables (1596)

IRIS WEB database {(www.epa.gov./iris) accessed February 1998.
Seventh Annual Report on Anticipated Carcmovens—dalaba? {(htp:/mto-db.nichs.nih.cov/htdocs/ARC accessed

' Fccmn.ry 1998,
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Furan Chemicals in Hanford Tank Headspace Gases

Concenleation (mp/m

T o et T B e A T T e i s

e T e e P

o i = AR At A } s S =
T O T T et T F, T e .Id:l!..lc.r. = e %

aximum

=

M

alid
fitelinl &

R,
4

il
- ﬂ"t
(3|

]
4
dMa

Furan B ?:]"“’

.(]

) & = R . L N 2 . . "
= = £ z £ 2B £ 3 T T & B oA o
= s ¥ £ £ £ %3 £ T 5 &8 8 ®© 3
i = = - c = = u = -5 = —~ - ES
- = ) . = = = = - — =
= T ~ T . - = =
5 oo . L A & F L o2 2 =5
- ~ c = = = o - s = = c E =
£ = £ = = B - > i o T = 5] -
= =1 = g W= = z = . = o = = A
= o= LA - g o - 7] =] - = = =
|8 = T = . el = = Y
[t = et ~ L4 < = )
.\.w I = - g =
~ = B >
3 = = =
- ] “
£ % E
= g 3

=

2

=

3.
.3

Furan, tetrahydeo-2,
2

- Fursn

TFuran,

mhmﬁnm.Oomnmmﬂmso:Ummﬁgzonom%wmr_nwmOrmamn_mumZwmm:mmammﬁwnmao&
Storage Tanks. _ |

Page 10 : :



-
o .
.

ﬂ 13‘
_ : : o A _
Furat © o 25dimethylfaran - - . ' S
s AMEETER 3l <metyiend) 2 3dhydrofican

2,3 ~dihydrofuiran 2-ethyl-5-methy!fucan 2-propyliuran

N/ 11&/\/\
o) 0 o] -
2,5-Ciethyltetrahydrafucan 2.4-&irr.:myl-tctrahydmﬁ1m - 2-pentylfuran
4. ! ! g, @ 14 W
o ' ) . -0 ’ o} '
tetrahydrofiran _ 2-heptylfuran '
o ' o _
2,5-difydroforan ~ Zoctyliumn :

2 3-dihydrod-{ [ -methyneopviH S)furan

Figure 2. Example furan chemicals observed in Hanford tank

headspace gases, as zbstracted from the TWINS2 datebase. Carbon

and hydrogen atoms are implied between bonds in the rings, at the ends
of, and at the junctions of the chains attached to the ring structures.
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To: Carl Grando, WHC September 6, 1996
From: David Maughan, PNNL '

Subject: Chemical Toxicity Suroeats for N-Nitrosomorpholine

N—Nitfosordorpholine (59-89-2) i#me'as’:uréd in Hanford tank Vapors. This brief memo report |
addresses the questions, 1) should N-nitrosomorpholine be treated using a surrogate chemical

which has referenced toxicity data, or 2) could it be disregarded by Hanford risk managers based -
o low toxicity potential?

N-rdtrosomorphbline has been included by the Washington Department of Ecology (Ecology) in
its Table 1, Class A - Toxic Air Pollutant (WAC 173-460-150) list of “known and probable
carcinogens.” Although so listed, the U.S, EPA has not provided the cancer potency slope factor’
needed to evaluate possible health risks from contact with N-Nitrosomorpholine. Ecology relies
on the EPA factors to set acceptable source impact levels (ASILs). An ASIL, as defined by

~ Ecology, is the ratio of risk per upperbound unit risk factor. Here risk is defined at the 1 in
~1,000,000 rate and the unit risk factor is the EPA Integrated Risk Informatmn System (IRIS)
cancer slope factor or other appropriate value, :

The International Agency for Research on Cancer (TARC) has found that there is sufficient
evidence for cancer in animals, but that data are not adequate to indicate carcinogenicity m

“humans. The selected abstcacts that follow lists topics usually considered when evaluatmc
carcinogens. : '

@ Dose-response Relationships.

In animals, typically used to test for cancer, strong dose-response evidence exists to link
exposure or contact with N-niosomorpholine to cancer tumors.  One of several recent
literature studies indicates the existence of a linear relationship between daily exposure to
low levels of N-nitrosamines including N-nitrosomorpholine and time to death for liver
tumors in rats (Berger et 2l. 1992). Another study found a predictable but nonlinear
relationship associated with dosed Sprague-Dawley rats with N-nitrosomorpholine. Doses
ranged from low to moderate concentrations (6 to 60 mg/l) for 6 to 12 week durations. This

-particular dose-response study found that carcmogeneszs oceurs even at low dose (Enzmann
et al. 1995). :

o Tumors Induced for Multiple Routes /Animal Models / Target Organs.

N-pitrosomorpholine induces tumor formation in different small mammals for several
routes of exposure for different affected target organs in 2 number of studies cited in the
literature. For example, subcutaneous injections of the chemical in male and female Synan
golden hamsters (single doses from 50, 100, 200, 400 mg/kg body weight) resulted in
respiratory system tumors (IARC 1978). N-nitrosomorpholine administered with drinking -
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water to SD rats at daily doses of 2.4 mg/kg for seven weeks, induced persisting changes in

hepatocytes (Wanson et al. 1980). Groups of 40 fernale A/J mice were given 0.2 umol/m!
of the carcinogen N-nitrosomorpholine in drinking water for 10 weeks. The chemical is a

potent tumorigen, inducing 20.3 lung tumors/mouse (100 % imncidence, p<0.01) (Hecht etal. .

© 1989). When administered intragastrically N-mtrosomorjphohne induced hepatocellular
' carcinomas and neoplastic nodules in female rats. When administered by intraperitoneal
injection, the chemical induced hepatocarcinomas in male rats (DHHS/NTP 1989).

& Potential Links at Hanford for Exposure.

In vifro tests using human gasiric juice with small doses of precursors (sodium nitrile and
morpholine, an algicide in cooling water and corrosion inhibitor) shows that nitrosation

* reactions, occur under hypo- and anacidic conditions, resulting in formation of N-
nitrosomorpholine (Korchenka et al. 1990). The fact that N-nitrosomorpholine is detected
in the tanks implies that the above reaction is posstble; sodium nitrile is cerainly present.

In summary, although no data are available for evidence of cancer in humass, the IARC
evahates N-nitrosomorpholine as Group 2B, possibly carcinogenic to humans.

While there is a large database on the carcinogenictiy of nitrosoamines, most of the mformation
has been estimated based on structure-activity rather than on dose- I'EESPOD:;E relatlonskups Whlch .
are preferred as the basis for toxicological assessments.

A structural survey of nitrosomines with cancer potency information was done to see if one is’
similar to N-nitrosomorpholine. 1-Nitrosopyrrolidine was most similar; it is cyclic and
possesses the -nitroso group (-NO), which is foundation for the carcinogenicity. They differ in
the ane oxXygzen atom, as shown below. The EPA has probably researched and provided oral and
inhalation cancer {dose-response) slope factors for 1-Nitrosopyrrolidine because it is associated
with tobaceo products, which are highly studied. Both chemicals are symmetrical, which

. -characteristic is important for carcinogens, and both are grouped B2, probable human cancer
agents by the International Agency for Research on Cancer. Similar low doses (IRIS2 1996 and
Hecht et al. 1989) of the two chemicals have caused 100 percent mortality in test animals by
different routes, RTECS® (1996)

indicates that the dose to induce lwer

N-nitrosomo hohuc o -Nitrogopy l'd'.. .
tumors in rats is approximately one- & : I-iiiosopyrrolidiag

third higher for 1-Nitrosopyzrolidine

than for N-nitrosomorpholine, which ( > l |
is evidence that the structurally \N
similar chemical N- IEID -

‘nitrosomorpholine, may be more

toxic than 1-Nitrosopyrrolidine.
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Ttis 1herefore recommended that I-I\ﬁtrosopyrrohdme be comldered a surTogate for N- |
nitrosomorpholine using the following factors:

. Orlal cancer potency factor (l—Nitrosopynolidine) = 2.10 x 10° l-I(mg./kg-.;d&y). |
. Inhalatlon cancer potency factor (1-N1trosopyn“ohdme) ="2. 13 x 10° I/(mgfk:cr day)

The second option noted above, that the chemical might be disregarded because of low toxicity

potential, is considered not appropriate. N-nitrosomorpholine is rather toxic, at least to test
animals,

The Ecology ASIL (in ug/m®) = Risk (at 1E-06)/Unit Slope Factor
= 1E-06/[(2.13)(2.86E-04)] or 1E-06/6.1E-04*

= 1.6E-03 yg/m® for N-nitrosomorphaline

(using 1-Nitrosopyrrolidine

as surrogate)

[The factor 2.86E-04 m*mg/(kg-dayug) = (1/70 ke)(20 m¥/day)(10? mg/ug)
is used to convert the inhalation cancer slope factor to a unit risk factor.} |

* gee Attéchment-A from IRIS2 below. '

Note: at a concentration greater than approximately 0.0016 pg/m® (or 0.00034 ppb SAC) the
mortality rate of one in a million is exceeded. Chronic exposure may be unlikely if the TOMES-

Plus® Hazardous Substances Database vapor-phase, half-life estimate of approxMater 11 hours -
is correct, unless generation of the chemical is continuous.
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Attachment A. Abstracted EPA IRIS2Z Summary Information (September 1996)

- CARCINOGENICITY SUMMARY TABLE

| Substance Narne: {-Nitresopyrrolidine [CASRN 930-35-2]
'Classxﬁcatlon BZ ; probable human carcinogen :

—_— QUANTITA’ITVE ESTMA’IE OF CARCINOGENIC RISK FROM ORAL EXPOSURE —

Slope Factor:  2.1E+0 per mg/(kg/day)
Unit Risk: 6.1E-5 per ngfiiter
Extrapolation Method: Linearized mulﬂstacrc procedure extra risk

~———— DOSE-RESPONSE DATA (CARCINOGENICITY, ORAL EXPOSURE) —————

Tumor Type:  hepatocellular carcinoms and adenoma
Test Animals: Rat/Sprague-Dawley, male and female
Route: - dist

— ADDITIONAL COMMENTS (CARCINOGENICITY, ORAL EXPOSURE) —_—

There was mcreascd mortality because of pnewnonia in the highest dosa group. Preussmann etal. (1977)
indicated that increased suscepnbxlfcy to r=sp1ratory infection may have been due to cumulative
mtrosopyr:ohdme tomcrcy ' : :

———DISCUSSION OF CONFIDENCE (CARCINOGENICITY, ORAL EXPOSURE) ———

Tumor incidence was shown to be dependent on the nitrosopyrrolidine dose in the study above. -Adequats
numbers of animals were trzated and observed for their normal Iifetime at several lower doses. As

incidences of benign and malignant growths were added, it is not possible to a.scnrtam whethker any
animals were counted more than once.

— QUAN'I'ITATIVE ES TWA'IE QF CARCINOGENIC RISK FROM INHALATION EXPOSUM —_

* Unit Risk: - 6.1E4 per (ug/cu_m)
Extrapolation Method: Linearized multistage procedure, exira risk

Air Concentrations at Specified Risk Levels:

Risk Lavel Concentration

E-4(1in10,000) 2E-1 per (ugfcum)

E-3(11n 100,000} 2E-2 per (ug/cum)
"E-6(11in 1,000,000)  2E-3 per (ug/cum)

ADDITIONAL COMMENTS (CARCINOGENICITY,E\THALATION EXPOSURE) ——
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The unit risk should not be used if air concentranons excead 20 ug/cum, since above this conccntranon
the unit risk may not be appropriate.

~—= DISCUSSION OF CONFIDENCE (CARCINOGEMCITY INHALATION EXPOSURE) —_

E Sc\. oraJ qlantltatwc cstxmats

— EPA DOCUMENTATION AND REVIEW ——

Sovrce Document: U.S. EPA. 1980. Ambient Water Quality Criteria Document for Nitrosamines. ' ,
Envirommental Criteria and Assessment Office, Cincinnati, OH. EPA 440/5-80-064. NTIS PB 81-117756.

U.S. EPA. 1986. Health an.d Environmental Effects Proﬁlc.for Nitrosariunes. Prepared by the Office of
Health and Environmental Assessment, Environmental Criteria and Assessment Oﬁic.., Cincimnati, OH for
the Ofﬁcc of Solid Waste and Emergency RESPO]:LSB Washington, DC.

The values in the Ambient Water Quality CrItcna. Domlmcnt for Nltrosatmnes (U.S.EPA, 1980) recewed
extensive peer and public review. :

Agerncy Work Group Review: 07/23/86,10/14/86, 10/29/86
Verification. Date: 10/14/86
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© Attachment2
04-ED-063

Hanford Site Air Operating Permit 00-05-006
Notification of Off-Permit Change



NOTIFICATION OF OFF-PERMIT CHANGE
Permit Number: 00-05-006
This‘ notification is provided to Washington State Department of Ecology, Washington State .

Department of Health, and the U.S. Environmental Protection Agencyasa notice of an off-
permit change described as follows.

This change is allowed pursuant to WAC 173-401-724(1) as:

Change is not specifically addressed or prohibited by the permit terms and conditions

Change does not weaken the enforceability of the existing permit conditions

Change is not a Title [ modification or a change subject to the acid rain requirements under Txtlf: IV of the FCAA
Change meets all applicable requirements and does not violate an existing permit term or condition

Change has complied with applicable preconstruction review requirements established pursuant to .-
. RCW 70.94.152. : :

LRGN -

Provide the following information pursuant to WAC-173-401-724(3):

Description of the change:

Submittal of Criteria & Toxics Air Emissions Notice of Construction Application for Operatlons
of Waste Retrieval Systems in Single Shell Tank Farms. This Notice of Construction requests
approval for retrieval of wastes from 141 Single Sheli Tanks in the 200 Areas of the Hanford -
Site.

1t Date of Change (To be provided in the agency approval order.)

The date the approval order is issued by State of Washington, Department of Ecolog y_(Ecology)

| Describe the emissions resulting from the change:

Emissions of all criteria pollutants are expected to be below the permitted thresholds cited in
WAC 183-400-110(5)(d). Toxic air pollutants (TAPs), as defined in WAC 173-460, are
expected to be below the thresholds with a few exceptions. Emission estimates of 1,3-Butadiene
indicate that the small-quantity emission rate (SQER), as defined in WAC 173-460-080, may be
exceeded. Acceptable source impact levels (ASILs), as defined in WAC 173-460-150 and -160,
are not expected to be exceeded for any TAP. However, there are a few TAPs which do not have.
ASILs assigned. These are N-Nitrosomorpholine, Propionaldehyde, Acetophenone, and
Carbony! Sulfide. Emissions of a few TAPs are expected which have been assigned ASILs that
do not have an SQER, e.g. dioxins and furans. An appropriate surrogate has been developed for
these so an SQER can be asswnecl Emission estimates indicate that even this SQER may bc
exceeded. Another TAP which has an ASIL that does not have an SQER is N-

| Nitrosodimethylamine. In addition, 1,2-Dichloropropane has an ASIL which is based on criteria
which do not allow it to be assigned an SQER.

Describe the new applicable requirements that will apply as a result of the change (Tobe
provided in the agency approval order.)

Conditions and limitations will be those identified in the approval order when issued by Ecolooy

For Hanford Use Only:

AQP Change Control Number: | Date Submitted:
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