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ENVIRONMENTAL RELEASES FOR
. CALENDAR YEAR 1996

ABSTRACT

This report presents data on radioactive and nonradioactive materials released into the
environment during calendar year 1996 from facilities and ¢  vities managed by the Fluor
Dﬁm‘el Hanford, Incorporated (formerly the Westinghouse Hanford Cq;“mny) and Bechtel
Hanford, Incorporated. F._._r Daniel Hanford, Incorporated provides eﬁ‘ldent monitoring
- services for Bechtel Hanford, Incorporat.  which includes release reporting. Both summary
and detailed présentations of the environmental releases are provided.  hen a -opriate,

comparisons to data from previous years are made.




HNE-EP-0527-6

This page intentionally left blank.

vi




HNF-EP-0527-6

"EXECUTIVE JMMARY

This ‘report fulfills the annual environmental release report 3 requirements of
U.S. Department of Energy (DOE) Orders 5484.1* and 5400.1.** This report provides
~ supplemental information to the Hanford Site Environmental Report. The Hanford Site
Enviror;mental Report provides an update on the enviromne;.ntal status of the en = inford
Site. The sitewide a_nnual report summarizes the degree of compli e of the Hanford Site
with applicable environmental regulations and informs the public  »ut the it ¢t of Hanford"

operations on the surrounding environment.

Like the Hanford Site Environmental Repc  this annual port presents a sumunary of
the environmental releases from facilities and activities managed by Fluor Dar Hanford,
Incorporated (FDH) and Bechtel Hanford, Incorporated (BHI). In additiontot summary
. data, this report also includes detailed data on air emissions, liquid effluents, and hazardous

substances released to the environment during cale; ir year 1996 from these facilities.

*DOE, 1990, Environmental Protection, Safety, and He th Protection Information
Reporting Requirements, DOE Order 5484.1, Change 7, U.S. Department of Energy,
Washington, D.C.

**DOE, 1990, General Environmental Protection Program, — ~ E Order 5400.1,
Change 1, U.S. Department of Energy, Washington, 1.C.
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As part of this executive summary, comprehensive data summaries of air emissions and

liquid

Tuents in 1996 are dis; ~ yed in Tables ..s-1 rough ES-5. These tabl represent

the following:

Table ES-1. Radionuclide air emissions data (detaxle data on emissions are

-presented in Section 2. 0)

Table ES-2. Data on radioactive liquid effluents discharged to-the soil (detailed
data on releases from individual waste streams to soil column dlsposal sites are
presented in Section 3.0)

Table ES-3. Radionuclides disc” -ged to the Columbia iver (detailed data are
shown in Section 3.0)

Table ES-4. Nonradioactive air emissions data (detailed information is given in
Section 2.0)

Table ...3-5. Total Volumes and Flow Rates of 10/600 A . Radioactive ™ "quid
Effluents (detailed d: are presc d in Section 3.0).
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BHI
CERCLA
CFR
DCG
DOE
Ecology
I E
EDP Code
EP.
EPA
ERDF
FDH
FFTF
HEPA

" "WDF
MASEF
MEI
mrem
ND
NPDES
PHMC
PFP
PSD
PNNL
POTW
ppm
PUREX
RCRA
REDOX
RL

RQ
SALDS
TEDF
TRIGA
TRU
TRUSAF
U0,
WAC
WESF
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LIST OF TERMS

Bechtel Hanford, Incorporated ‘
Comprehensive Environmental Response, Compensatxon and Liability Act of 1980
Code of Federal ..cgulations
derived concentration guide
U.S. Denartment of Energy
State of ««ashington Department of Ecology
effective dose equivalent
Electronic Data Processing Code
external publication
U.S. Environmental Protection Agency
Environmental Restoration Disposal Facility
Fluor Daniel anford, Incorporated
Fast Flux Test Facility
high-efficiency particulate air (filter)
Liquid Waste Disposal Facility
Maintenance and Storage Facility
maximally exposed individual
millirem (unit of dose)
not detected
National Pollutant Discharge Elimination System
Project Hanford Management Contract
Plutonium Finishing Plant
Prevention of Significant Deterioration
Pacific Northy it National Laboratory
publicly owned treatment works (City of Richl
parts per illion ,
Plutonium-Uranium Extraction
Resource  nservation and Recovery Act of 1976
Reduction-Oxidation
U.S. _ :par :nt of Energy, Richland Operations Office
Jortable quantity
State-Approved Land Dlsposal S
Treated Effluent Disposal Facility
Test Reactor and Isotope Production, General Atomics
transuranic (waste) '
Transuranic Waste Storage and Assay Facility
uranium trioxide
Washington Administrative Code
Waste Encapsulation Storage Facility
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WDOH
WHC
WMH
WSCF
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LIST OF TERMS (continued)

State of Washington Dep  ent of Health

Westinghouse Hanford Compai

Waste Management Federal Services of Hanfo1  Incorporated
Waste Sampling and Characterization Facility

xviii
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constituents, (2) are necessary to meet any issued Federal, State, or local permit, or (3) are
necessary to meet any Federal, State, or local regulations or guidelines prescribed by the
U.S. Department of Energy, Richland Operations Office (RL).

1.4.1 Limits for Radioactive Releases

Quantities of radionuclides in air emissions and liquid effluents from Hanford facilities aré
governed by DOE Order 5400.5, Radiation Protection of the Public and the Environment
(DOE 1993a). Quantit  of radionuclides in air emissions are regulated by Title 40 of the Code
of Federal Regulations Part 61, Subpart H (EPA 1989) and the Washington Administrative Code
(WAC) Chapter 246-247 (SOW 1994). The effective dose equivalent 'E) received by any

-member of the offsite public from all effluents and emissions 1 :ased & g routine operations

at the Hanford Site is not to exceed 100 mrem/yr from continuous exposure throughout a
prolonged period (5 years) and 500 mrem/yr from noncontinuous, occasional exposure. From
the air pathway only, the EDE to any member of the public is not to exceed 10 mrem/yr.

The derived concentration guide (DCG) values in DOE Order 5400.5 apply at the location

‘of actual exposure to members of the public. DCG values are used for comparison purposes

only.

The 300 Area TEDF is also regulated by an aquatic lands sewer outfa lease, number 20-
012257, from the U.S. Department of Natural Resources.

The Pacific Northwest National Laboratory (PNNL), operated for DOE by Battelle
Memorial Institute, issues the annual environmental summary report for : Hanford- Site
(PNNL 1997a) as required by DOE Order 5400.1. This report assesses the 1  ological impact
to the public resuiting from all Hanford Site operations, in accordance with DOE Order 5400.5
(DOE 1993a) and DOE Order 5480.1B (DOE 1993b). The PNNL report uses the release data
contained in this report and the Radionuclide Air Emissions Report for the Hanford Site Calendar
Year 1996 (DOE-RL 1997) to calculate the offsite radiological dose impact. The PNNL report
summarizes the information used to verify the Hanford Site’s complian  with the dose standards
specified in DOE Order 5400.5.

1.4.2 Limits for Nonradioactive Releases

The Resource Conservation and Recovery Act of 1976 (RCRA), the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CEl 'LA), and the State of
Washington’s Dangerous Waste Regulations, WAC 173-303, also regulate nonradioactive
constituents in air emissions and liquid effluents. Releases and spills of waste materials are
reported immediately to appropriate Federal, State, and local agencies when required by
CERCLA, RCRA, or WAC 173-303-145. Reporting to the National Response Center is
required under CERCLA when the released or spilled material exceeds the reportable quantities
listed in 40 CFR 302. Reporting to Ecology is required when a dangerous waste or hazardous
substance is spilled or released into the environment, such that human health or the environment
is threatened, regardless of quantity, as defined in WAC 173-303-145.

i-3
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Liquid effluent streams discharging to the Columbia River are regulated by the National
Pollutant Discharge Elimination System. Limits for specific constituents are specified in the
permit from the U S. Environmental Protection Agency (EPA).

Several liquid effluent streams discharging to the soil column are permitted by Ecology.
Limits for specific constituents are specified in the permit from State of Washmgton Department
of Ecology (Ecology).

1-4
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2.0 AIR EMISSIONS

Both radioactive and nonradioactive air emissions have been released to the atmosphere
from facilities and activities managed by FDH and BHI. Release data for each type of emission
are discussed separately.

2.1 RADIONUCLIDE AIR EMISSIONS

Radionuclide air emissions from actively ventilated point sources, with a potential to emit
radioactive material to the atmosphere, are routinely monitored. Air emissions from actively
ventilated point sources are usually discharged from stacks or vents. In the 200 Areas, stacks
and vents are designated by a number that has a "291" or "296" prefix, depending on their
height. Stacks and vents in the 200 Areas that are 61 m (200 ft) tall are designated by a "291"
prefix. All other stacks and vents are designated by the "296" prefix. In the 100, 300, and
400 Areas, stacks and vents usually are identified by facility names.

During 1996, 54 actively ventilated point sources were monitored by FDH and BHI."
" Information on all of these point sources are included in this report.

Radionuclide air emissions from sources other than actively ventilated point sources are
monitored as diffuse and fugitive emissions. These sources are monitored collectively by the
Near-Facility Monitoring Program and the Environmental Surveillance Prog n. Monitoring
data from these sources is not presented in this report but can be obtained from the Radionuclide
Air Emission Report for the Hanford Site Calendar Year 1997 (DOE-RL 1997), =. nford Site
Near-Facility Environmental Monitoring Annual Report Calendar Year 1996 (WNW 1997), the
Hanford Site Environmental Monitoring Report for Calendar Year 1995 (PNNL 1997a), and
1996 Surface Environmental Surveillance Data (PNNL 1997b).

2.1.1 Filtration of Radionuclide Air Emissions

The following are examples of methods used to remove radi ... iclides from air emissions:
(1) high-efficiency particulate air (HEPA) filters, (2) sand filters, (3) charcoal absorbers (for
-iodine removal), (4) water scrubbers, (5) deep-bed fiberglass filters, (6) and fiberglass prefilters.
Generally at least one stage, and often several stages, of HEPA filtration is used as the final
particulate removal method before the air is discharged to the atmosphere. All in- e HEPA
filters are required to have an efficiency of 99.95% in removing airborne particles with 2 median
aerodynamic equivalent diameter of 0.3 pm. Filter efficiency is routinely tested. Past release
data have shown that radionuclide concentrations in many emissions are below the lower limit
of analytical detection. :

2-1
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2.1.2 Radionuclide Air Emissions Data

Release data on radionuclide air emissions from ilities, by area, are presented in
Table 2-1. Tables 2-2 and 2-3 present data on the radior “ide air emissi- ~* from individual
stacks and vents. The data consist of radionuclides detected or sampled for, average
concentrations, and total activities.

Actively ventilated point source emissions are reported in this document when the
following criteria were met during 1996: (1) point source required continuous monitoring or
periodic confirmatory measurements by 40 CFR 61 Subpart H or WAC 246-247, (2) point
source was registered .with Washington State Department of Health (WDOH), (3) the point
source normally had radionuclide emissions or potentially had radionuclide emissions. Point
sources not inchuded in this section did not meet the previous criteria or their air emissions were
not forcibly discharged (e.g. passively ventilated, sealed off, deactivated, etc...). Air emissions
forcibly discharged (actively ventilated) by exhaust fans are sampled only if radioactive material
could be potentially released.

Radionuclide air emissions from all of the Hanford Site’s actively ventilated point sources,
including PNNL sources, resulted in an offsite dose to the maximally exposed i1 vidual (MEI)
of 2.0 E-03 mrem (2.0 E-05 mSv) EDE (see ‘Figure 2-1)(DOE-RL 1997). This dose is well
below the 10 mrem/yr EDE standards imposed by EPA on radlonuchde air emissions (40 CFR
61 Subpart H),

Figure 2-1 .
Historical 40 CFR 61, Subpart H Doses to the M.
100 -
g ]
:E-: 10 1' 10 mrem/yr Regulato:y Limit
5 ]
« 1 e e e mmmemaam——— o=
= ]
g 01 o i
o 3
Q .
® 1
> 001 Lo oY o, oS- - e
é 3 Ts o ; 0.0029 0.0020
= 1 Padk . ¢ gy TN ] SERe o
0-001 - 990 1991 1992 1993 1994 1995 1996

Calendar Year

a These doses include emissions from PNNL facilities. This figure was obtained from
DOE/RL-97-43 (DOE-RL 1997).
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The radionuclides released from the 100 Areas contributing the most to the MEI’s dose
include '¥Cs, B9240py, and 2'Am. In the 100 Areas, radionuclide emissic at 100-N Area
remained below those reported when N React: operated, and the  )-K Area emissions did not

change significantly from 1995. In the 200 Areas, radiomuclides contributing the most to the

MEI's dose were I, 'Cs, #*%py, and *'Am. 200 Area emis ins have not changed
significantly from 1995 emissions. Significant dose contributing radionuclides released from =
300 and 400 Areas included *H and 2***Pu, Releases from the 300 and 400 Area facilities did
not vary substantially from those reported for 1995 (DOE-RL 1996).

2.2 NONRADIOACTIVE AIR EMISSIONS

In 1996, the nonradioactive air emissions were discharged from the following facilities:
(1) 284-E powerhouse, (2) 284-WB oil fired package boiler, (3) the 300 Area powerhouse, (4)
East T ¢ Farms & 242-A Evaporator Operations, (5) West Tank Farms Operations, and (6) the
200 West Area CCl, Vapor Extraction Project. Data on emissions from = e sources e shown
in Tables 2-4 and 4-1. Powerhouse stack emissions were based on the quantity 1 type of fuel
consumed, using formulas established by the EPA (EI  1990a). Table 2-5 contains of summary
of fuel consumption by the powerhouses.

Fabric-filter collection systems, called baghouses, remo  particulate matter  nitted from
coal-fired boilers. Baghouses are installed at the coal-fired boilers in the 200 Area’s

Powerhouses 284-E and 284-W. The 284-W Powerhouse’s baghouses were shutdown in_

February 1995. Anytime a baghouse is bypassed (usually because of unavoid le replacement,
repair, and maintenance of equipment), RL and the Washington I artment of Ecology are
notified through a monthly report of excess emissions. '

2-3
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Figure 2-2

Historical Airborne Effluent Releases of 2**¥py
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Table 2-5

| 1996 Fuel Conrptio -~
 firoin Hanford’s' Powertiouse Boile

: '_Fueilzedﬁsuméd-f' o . West:
R - | ‘Poverhouse. : .:Powerhouse. .

R - 23
200 East Avea "200°West:A¥

Coal, kg
Grade 2 Oil, L

2.70 E+07
1 E+05

Grade 6 Oil, L
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4.0 HAZARDOUS SUBSTANCE RELEASES

A hazardous substance release requires notification to appropriate federal, state, and
local authorities when established limits are exceeded. I )ortable releases of irdous
substances are classified as the following two types:

Nonroutine releases
] Continuous, routine releases.

Information for each type of release is discussed separately below.

4.1 NONROUTINE RELEASES

The following listing shows the number of nonrout  releases of a solid, liquid, or
airborne substances in 1996, which includes: radioactive r  rial, hazardous or daneerous
wastes, hazardous or extremely hazardous substances, polychlorinated biphenyls (P( s), and
oil or petroleum products. Other nonroutine releases and spills are not discussed in this
section because they were less than agency reportable limits and the levels in DOE reporting
criteria (EPA 1990b, DOE 1993b).

. 18 releases (15 FDH and FDH contractors, 3 BHI and BHI ¢ ractors) were
reported to a regulatory agency

® 266 releases, which were not reportable to regulatory agencies, but recorded
per DOE Order 232.1 criteria (265 FDH and 1 H contractors, 1 BHI a
BHI contractors), were recorc |,

4.2 ROUxu-E CONTINUOUS RELEASES

Releases of hazardous substances that exceed CERCL/ portable quantities (RQ)
need not be reported immediately to the National Respc C 1 when both of the
following conditions are met:

An initial notification has been completed
. The routine releases are continuous and stable ir  1antity and rate.

The initial notification requirement has been sati.__:d concerning hazai jus substances
that have exceeded or have a potential to exceed an RQ. Historically only the continuous
routine releases of ammonia, ammonium hydroxide, and carbon tetrachloride have posed
operational difficulties in staying beneath RQs. For 1996, releases of ammonia, ammonium
hydroxide, and carbon tetrachloride were below reportable quantities and were continuous
and stable in quantity and rate. Information on the routine releases of hazardon substances
are presented in Table 4-1.

4-1
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SOW, 1994, Radiation Protection - Air Emissions, Washington Administrative Code Chapter
246-247, Olympia, Washington.

WNW, 1997, Hanford Site Near-Facility Environmental Monitoring Annual Report, Calendar
Year 1996, HNF-EP-0573-5, Waste Management Federal Services, Inc., Northwest
Operations, Richland, Washington.
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APPENDIX A

POINT SOURCES FOR RADIONUCL™E AIR EMISSIONS
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APPENDIX A

POINT SOURCES FOR RADIONUCLIDE AIR EMISSIONS

A.1 GENERAL DESCRIPTION AND REPORTING CRITERIA

Radionuclide air emissions from point sources generally are discharged from stacks and

vents (further reference to stacks implies vents as well, unless used as the proper name or

-description of a point source). Stack sizes, shapes, and discharge paths vary because of

facility requirements at the time of construction. Discharge heights range from a few feet to
200 ft (61 m), and flow rates range from less than 100 ft*/min (2,832 L/min) to more

than 200,000 ft*/min (5.7 million L/min). Stacks vary in design from horizontal to vertical,
rectangular to cylindrical, actively ventilated to passively ventilated, and permanent to
portable. ' :

The following are examples of methods used to remove radionuclides from air
emissions: (1) high-efficiency particulate air (HEPA) filters; (2) sand filters; (3) deep-bed
fiberglass filters; (4) fiberglass prefilters; (5) charcoal absorbers; and (6) water scrubbers.
Generally, between one and three stages of HEPA filtration are used as the final particle
removal method before an emission is exhausted to the atmosphere.

This section includes emissions estimates for 125 point sources on the Hanford Site.
Point sources reported in this document met the following: criteria during 1996: (1) point
source required continuous monitoring or periodic confirmatory measurements by 40 CFR 61
Subpart H or WAC 246-247, (2) point source was registered with Washington State
Department of Health (WDOH), (3) the point source normally had radionuclide emissions or
potentially had radionuclide emissions. Point sources not included in this section did not
meet the previous criteria or their air emissions were not forcibly charged (e.g. passively
ventilated, sealed off, deactivated, etc...). Air emissions forcibly discharged (actively
ventilated) by exhaust fans are sampled only if radioactive material could be potentially
released. '

A.2. 100 AREAS FAC.. ITIES

The 100 Areas contain eight inactive production reactors, the N Reactor (now in
transition to deactivation and decommissioning), and associated support facilities.
Radionuclide air emission points at facilities in the 100-N Area and 100-K Area are described
briefly below and shown respectively in Figures 1-2 and 1-3. The remaining reactor areas
have sources of diffuse and fugitive emissions, but have no point sources.
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A.2.1 N Reactor

This dual-purpose reactor operated until 1987, producing electrical power for the
regional energy system and plutonium for weapons production. The reactor and associated
facilities are currently being deactivated prior to decommissioning.

e 116-N. This stack exhausts filtered air from 1 : 105-N Reactor Building. -
Emission monitoring consists of a record sampler. In 1993 N Reactor ventilation
was reconfigured such that the 105-N Basin Transfer Area emissions exhaust
through the 116-N stack.

o 107-N. This vent-exhausts filtered air from the 107-N Basin Recirculation
Building. Emissions monitoring consists of a record samp r.

e 105-N 14-Ft. Decontamination Room. This stack did not operaté in 1996 and
was- deactivated in April 1997.

A.2.2 100-K East and West Areas

These areas contain two retired reactors awaiting decommissioning, two water-filled
storage basins storing irradiated nuclear fuel, and radiological analysis laboratories.

e 105-KE. This point source consists of four powered vents ex! sting unfiltered
air from the spent fuel storage basin in the 105-KE Building. Emission
monitoring consists of four record samplers. :

o 105-KW. This point source consists of four powered  its exhausting unfiltered
air from the spent fuel storage basin in the 105-KW Bulldmg E ission
monitoring consists of three record samplers.

e 1706-KE. This stack exhausts filtered air from the 1706-KE Laboratory.
Emission monitoring consists of a record sampler.

e 1706-KER. This stack exhausts filtered air from the basement area
(approximately 8.2 m [27 feet] below grade) of the 1706-KE Laboratory.
Emission monitoring consists of a record sampler.

A.3 200 EAST AREA FACILITIES

The 200 East Area contains facilities for chemical separations, pro  sing, and waste
handling and disposal. The radionuclide air emission disc™ ~~ze points in the 200 East Area
are shown in Figure 1-4. The PUREX Plant and related tank farm and evaporator facilities
discharge volatile forms of radionuclides, specifically *H, '%Ru, '2Sb, and '*I. When
operating, the PUREX Plant discharged %Kr, but it has not operated fully since












































































