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to the city of Richland’s publicly owned treatment works (POTW). Sanitary wastewater in the 400
Area was previously discharged to a septic tank and surface discharge wetlands, but starting in
April 1997 this wastewater was rerouted to the Washington Public Power Supply System (WPPSS)
sewage treatment plant.

On March 29, 1996, the Solid Waste Landfill in the 200 Areas was closed. Leachate from
this now-closed landfill is collected, transported, and treated at the 300 Area TEDF. Since
December 29, 1995, nonradioactive, nonhazardous solid waste has been « :posed of at the city of
Richland landfill, adjacent to the southern edge of the Hanford Site boundary. Since February
1996, medical waste has been shipped to Waste Management of Kennewick for landfill disposal;
asbestos has been shipped to Basin Disposal, Inc., in Pasco, and to the Environmental Restoration
Disposal Facility (ERDF), on the Hanford Site, for landfill disposal. Since March 1996,
nonregulated containerized waste has been shipped to Waste Management of Kennewick.

1.2 ENVIRONM._NTAL RELEASE LIMITS AND GUIDELINES

This section presents environmental release standards for radiological constituents. Relevant
standards for nonradioactive constituents also are included in this section. Guidelines are
applicable for constituents when the constituents (1) affect the release and transport of radioactive
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 (DOE-RL).

1.2.1 ~ 'mits for Radioactive Releases

Quantities of radionuclides in air emissions and liquid effluents from Hanford Site facilities
are governed by DOE Order 5400.5, Radiation Protection of the Public and the Environment.
Quantities of radionuclides in air emissions are regulated by Title 40 of the Code of Federal
Regulations (CFR)1 61, Subpart H, and by the Washington Administrative Code (WAC)
Chapter 246-247. The effective dose equivalent (EDE) received by any member of the offsite
public from all effluents and emissions released during routine operations on the Hanford Site is not
to exceed 100 mrem/yr (1 mSv/yr). For occasional exposure from noncontinuous releases. the L.JE
is not to exceed 500 mrem/yr (5 mSv/yr). From the air pathway only, the EDE to any mer er of
the public is not to exceed 10 mrem/yr (0.1 mSv/yr). The derived concentration guide (DC )
values in DOE Order 5400.5 apply at the location of actual exposure to members of the public.
DCG values are not limits, and are therefore used for comparison purposes only.

The 300 Area TEDF is also regulated by an aquatic-lands sewer outfall lease (L.ease Number
20-012257) from the U.S. Department of Natural Resources. Limits for radioactive constituents
include 15 pCi/L (5.5 E-04 Bg/m®) alpha, 50 pCi/L (1.9 E+03 Bg/m’) beta, and 20,000 pCi/L (7.4
E+05 Bq/m’) tritium.

In each annual issuance of HSER, PNNL assesses the radiological impacts to the public that
result from Hanford Site operations, in accordance with DOE Orders 5400.1, 5400.5, and 5480.1B.
Effluent data in this report (that is, HNF-EP-0527-8) and in the Radionuclide Air Emissions Report
for the Hanford Site Calendar Year 1998 (DOE/RL-99-41) are used by PNNL to estimate offsite
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radiological doses. These values and their related compliance determinations to fe  al and state
dose standards are also published in HSER.

1.2.2 Limits for Nonradioactive Releases

These following regulations, as applicable, govern nonradioactive constituents in air
emissions and liquid effluents: Clean Water Act of 1977, Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980, Resource Conservation and Recovery Act
(RCRA) of 1976, Safe Drinkjng Water Act of 1974, Toxic Substances Control Act of 1976, and the
State of Washington regulations WAC 173-216, 173-218, 173-272, 173-303, 173-400, and 173-
460; and the Benton County Clean Air Authority Regulation 1.

Liquid effluent streams discharging to the Columbia River are regulated by the National
Pollutant Discharge Elimination System. Limits for specific constituents are identified in the
permits issued by the U.S. Environmental rotection Agency (EPA).

Liquid effluent discharges to the soil ¢« mmn are} itteu by the State of Washington
Departments of Ecology (Ecology. 1 Health (DOH), with & exception of storm-water
discharges. Limits for specific constituer are specified for each of the discharge permits issued by
Ecology and DOH. A state permit application for storm-water discharges to the soil column has
been submitted;  issuance is expected in the early part of 1999.
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Emissions from actively ventilated point sources are documented in this report when the
following criteria were met during 1998: (1) the point source requires continuous monitoring or
periodic confirmatory measurements in accordance with 40 CFR 61, Subpart H, or with WAC 246-
247, (2) the point source is registered with DOH, and (3) e point source normally has radionuclide
emissions or potentially had radionuclide emissions. Point sources not included in this section did
not meet those criteria or their air emissions were not forcibly discharged because, for example,
these sources were passively ventilated, sealed off, or deactivated. Air emissions forcibly
discharged by exhaust fans are sampled only if radioactive material had the potential to be released.

2.2 NONRADIOACTIVE AIR EMISSIONS

In 1998, nonradioactive air emissions were discharged from the following facilities: East
Tank Farms, 242-A Evaporator, West Tank Farms, the CCl, Vapor Extraction Project in the 200
West Area, the 300 Area powerhouse, and the 300 Area natural-gas-fired package boiler. The 34-
E Powerhouse was permanently shut down in December 1997. Data on emissions from these
sources are shown in Table 2-4.

Powerhouse and package boiler emissions were estimated using information on the quantity
and type of fuel consumed and applying formulas approved by the EPA (EPA 450/4-90-003).
Table 2-5 contains a summary of the type and quantity of fuel consumed by the package boil ; and
the powerhouse.
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3.1.1 1908-K Outfall

The 1908-K Outfall (discharge number 004) discharges potentially hazardous chemical
and radioactive substances to the Columbia River. The outfall is routinely monitored for flow,
temperature, pH, total suspended solids, and chlorine. It is also routinely monitored for the
following radionuclides and types of radioactivity: *H, **Sr, **Pu, #***°Pu, *! Am, gamma-
emitting radionuclides, total alpha, and total beta.

3.1.2 N Springs

The N Springs (discharge “number” 1301-N Springs) discharges radionuclides and
potentially hazardous chemical substances to the Columbia River. It is routinely monitored for
pH, oil and grease, chromium, iron, nitrogen, *H, and *’Sr.

3.1.3 300 Area Treated Effluent Disposal Facility

300 Area Treated Effluent Disposal Facility (TEDF; discharge number 001) discharges
treated wastewater to the Columbia River. It is regulated under NPDES permit WA-002591-7.
This outfall is routinely monitored for numerous constituents, listed in Table 3-2.

All nonradioactive liquid effluents from the 300 Area are discharged to the 300 Area
TEDF for treatment prior to discharge. The 300 Area TEDF discharged 7.8 E+07 gal
(3.0 E+08 L) of nonhazardous, nonradioactive liquid wastes to the Columbia River during 1998.
Historically, radioactive liquid effluents from the 300 Area were transported to the Tank Farms
in the 200 East Area by way of the 340 Facility in the 300 Area, but this facility was closed in
September 1997.

3.2 STATE PERMITTED DISCHARGES TO THE SOIL

All liquid effluent streams discharging to the soil column on the Hanford Site are governed
by State Waste Discharge Permits. The Site has made significant efforts to bring these streams
into compliance with current regulations. Liquid effluent streams for which the state has issued
waste discharge permits are listed in Table 3-1 and described in the succeeding subsections.

3.2.1 200 Area Treated Effluent Disposal Facility

The 200 Area TEDF discharges treated wastewater to ground via infiltration. This TEDF
consists of a piping network that conveys wastewater from numerous facilities on the Hanford
Site to two 5-acre disposal basins. Its discharges are regulated in accordance with State Waste
Discharge Permit ST 4502 and is routinely monitored for a multitude of constituents, listed in
Table 3-4, though its discharges meet the drinking water standards promulgated by the state.

3.2.2 200 Area Effluent Treatment Facility

The 200 Area Effluent Treatment Facility (ETF) discharges treated wastewater. It is
regulated in accordance with State Waste Discharge Permit ST 4500, and is routinely monitored
for numerous chemical and radioactive constituents, listed in Tables 3-3 and 3-4.

k
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3.2.3 400 Area Secondary Cooling Water

The 400 Area Secondary Cooling Water Stream discharges cooling water from the
secondary cooling loop of the FFTF reactor. This stream is regulated in accordance with State
Waste Discharge Permit ST 4501, and meets drinking water standards. It is routinely monitor °
for flow, pH, nitrate, nitrite, arsenic, cadmium, chloride, cobalt, cyanide, lead, manganese,
phosphorus, total dissolved solids, total organic halides, total beta activity, and tritium.

3.2.4 183-N Backwash Discharge Pond

Wastewater discharged to the 183-N Backwash Discharge Pond originates from
183-N Water Treatment Facility activities. These discharges are regulated in accordance with
State Waste Discharge Permit ST 4503. The 183-N Water Treatment Facility converts raw v =r
from the Columbia River into potable water for use at 100-N Area. Three untreated wastewater
streams are discharged to the 183-N Backwash Discharge Pond. They contain wastewater from
the following sources: annual draining and washing of the coagulator basins; a potable-water
sample tap having a continuous flow; a drain in an area used to dry potable-water containers; and
backwashing of the multimedia gravity filters. The discharge site is routinely monitored for flow
rate, pH, sulfate, trihalomethanes, and residual ¢l Hrine.

3.2.5 100-N Sewage Trea” nt Lagoon

The 100-N Sewage Treatment Lagoon treats sewage from the 100-N, 100-K, and 200
Areas. Domestic wastewater from the 100-N Sewage Treatment Lagoon is discharged to the soil
in accordance with State Waste Discharge Permit ST 4507. Discharging leachate, from residual
solids, and of radioactive waste is not permitted for this discharge site. It is routinely monitored
for influent flow, e uent flow, pH, biochemical oxygen demand, total suspended solids, and
total dissolved solids.

3.2.6 Hydrotest, Maintenance, and Construction Discharges

Wastewater  tha s to soil as a result of hydrotests, maintenance, and construction
activities are conducted in accordance with State Waste Discharge Permit ST 4508. These
discharges occur at numerous locations throughout the Hanford Site and require comj ance with
an Ecology-approved Pollution Prevention and Best Management Practices Plan (DOE/RL-97-
67, Rev. 3).

3.2.7 Cooling Water and Steam Condensate Discharges

Cooling water and steam condensate discharges are controlled in accordance with State
Waste Discharge Permit ST 4509. These discharges occur at numerous locations throughout the
Hanford Site and must comply with an Ecology-approved Pollution Previ  ion and Best
Management Practices Plan (DOE/RL-97-67, Rev. 3).

3-3
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3.2.8 Storm-Water Discharges

Industrial storm-water discharges that are collected in engineered structures and then
discharged to engineered structures will be regulated in accordance with a State Waste Discharge
Permit to be issued in the early part of 1999. Storm-water discharges requiring permit coverage
must comply with an Ecology-approved Pollution Prevention and Best Management Practices
Plan (DOE/RL-97-67, Rev. 3).

3.3 SANITARY SEWAGE DISCHARGES TO THE SOIL

Various facilities discharged sanitary sewage during 1998. In the 100-N Area, sanitary
wastewater was discharged to the 100-N Sewage Treatment Lagoon and five septic tanks. In the
100-DR and 100-K Areas, sanitary sewage was discharged to septic tanks and drain fields, with a
portion of the sewage in the 100-K Areas collected in and delivered by tanker truck to the 100-.
Sewage Treatment Lagoon. In the 200 Areas, sanitary wastewater was discharged to a system «
septic tanks and drain fields. Sludge was pumped from septic tanks in the 200 Areas and taken
to the 100-N Sewage Treatment Lagoon for disposal. In the 300 Area, sanitary sewage was
discharged to the city of Richland’s POTW. In the 400 Area, sanitary sewage was discharged to
a septic tank and surface discharge wetlands until April 15, 1997, when these discharges were
diverted to the WPPSS sewage treatment plant.

The estimated volume of sewage discharged in each operating area during 1998 is shown
in Table 3-5. All sanitary sewer discharges are estimated by multiplying the total number of
personnel stationed in each area by 15/gal/day-person (57 L/day-person) and by 250 business
days in 1998.
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Table 3-2. Summary of National Pollutant Discharge System (NPDES)
Constituents and Parameters in 1998.%

(2 sheets)
1908-K O all N-Springs 300 Area TEDF
Sample parameter (004) (1301-NS  1gs) (001A)
Avg, Max. Avg, Max. Avg. Max.

‘ 1,1-Dichloroethane (ng/L) * * * * <4.7 <4.7
Methylenechloride (ug/L) * * * * <3 18
Nitrite (NO,) (ug/L) * * * * <50 | 876
Tetrachloroethylene (ug/L) * * * * <5 <5 i
1,1,1-Trichloroethane (ug/L) * * . * <5 <5
Trichloroethylene (ug/L) * * * * <1.9 <19
Toluene (ug/L) ‘ * * * * <6 <6

p— ]

* MGD = million gallons per day; * = analysis not required.
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Table 3-3 Radionuclides in Liquid Effluent Streams Discharged to the Environment
from FDH- and BHI-Managed Facilities during 1998.

Liquid effluent stream” . Radionuclide Average Annual
Discharge Total flow ) .
(contractor; stream code; location (gal [L]) or type of ¢ entration | release
] ?code) radioactivity (uCi/mL)" (Ci)*
100 Area Discharges to the Columbia River
N-Springs Columbia River 6.0 E+06 ‘H 1.3 E-05 2.9 EA
(BHIL; NA; Y101) (2.3 E+07) #Sr 1.3 E-05 2.9 E-01
NPDES Outfall 004, Columbia River 1.5 E+08 ‘H ND ND
100-K 1908-K Outfall (5.7 E+08) “Co ND ND
(FDH; NA; Y130) . Sr 42 E-10 2.4 E-04
%Ry ND ND
'Sb ND ND
BiCs ND ND
WCs ND ND
%Ey ND ND
$Ey ND ND
ZEpy ND ND
#9.240py 2.2 E-12 1.3 E-06
*'Am 4.4 E-10 1.7 E-05
total o 1.8 E-10 1.0 E-04
total B 1.0 E-09 5.9 E-04
200 Area Discharges to Ground
200 Area Effluent 616-A Crib 2.8 E+07 *H 3.0 E-04 32EH
Treatment Facility (SALDS) (1.1 E+08) #Sr 5.2 E-10 5.9 E-05
(FDH; ETF; H129) *Tc 2.6 E-10 2.8 E-05
°Ra 6.3 E-12 6.7 E-07
237Np 9.3 E-11 1.0 E-05
Epy 1.2 E-10 1.3 E-05
139.249py 1.1 E-10 1.2 E-05
HAm 1.5 E-10 1.6 E-05
*Cm 6.9 E-12 7.4 E-07
total o 1.7 E-10 1.8 E-05
total B 1.3 E-10 1.4 E-05

a

FDH = Fluor Daniel Hanford, Inc.; BHI = Bechtel Hanford, Inc; EDP code = electronic data processing code,

which identifies the sampler.

b ci= curie; 1 Ci = 3.7 E+10 becquerels (BQ); 1 yCi/mL = 3.7 E+10 Bg/m’; ND = none detected.
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Table 3-4. Summ y ¢ Discharge Monitoring Reports for State Permi  d Discharge Points  1998*
(3 sheets)
B Tre  Faclty | Cootmgw | A0ATEDE | e e | Treatment Lagoon
Sample parameter (ST (ST 4501) (ST 4502) (ST 4503) (ST 4507)

Avg, Max. Avg. Max. Avg, Max. Avg. Max. Avg. Max.
Tetrahydrofuran (pg/L) NQ NQ * * * * * * * *
Trihalom  nes (mg/L) * * * * NQ NQ 25.1 58.0 * *
WTPH-G (ug/L) * * * * NQ NQ * . * *
Total alpha (pCi/ NQ NQ * * 023 * * * * *
Total beta (pCi/L) NQ NQ 16.8 25.6 NQ * * * * .
2Ra (pCi/L) * * * * NQ * * * . *
2R a and ***Ra (pCi/L) * * * * NQ * * * * .
*Sr (pCilL) NQ NQ * * * * * * * *
*Tc (pCi/L) NQ NQ * * * * * * * .
Tritium (*H) (pCi/L) * * 9,5 16,500 * * * * * *
Tritium (*H) (Ci/month) 2.6 15.4 * * * * * * * *
Total uranium NQ NQ * * * * * * * *

® * =g sis not required; NQ = nonquantifiable (

.is, below practical quantification limits [PQL)).

8-L7S0-dd-ANH
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Table 3-5. Sanitary Sewage
Discharged to the Soil during 1998

Area Population (g?li/;crh?{i;:'])
100-DR 30 1.1 E+05 (4.3 E+05)
i 100-K 320 1.2 E+06 (4.5 E+06)"
100-N 127 4.8 E+05 (1.8 E+06)°
200 East 2,150 8.1 E+06 (3.1 E+07)°
200 West 1,600 6.0 E+06 (2.3 E+07)°

300° 1,900 0

400° 400 1.5 E+06 (5.7 E+06)
600° 150 5.6 E+05 (2.1 E+06)

» [

4

Discharges estimated by multiplying the total number of persons assigned
to each area on the basis of a person generating 15 gal/day (57 L/day) of
sanitary sewage while working 250 days/yr.

A portion of this discharge was transported via pipe or tanker truck to

the 100-N Sewage Treatment Lagoon, where it was treated and released
to the soil; data on 100-N Sewage Treatment Lagoon effluents is in Table
3-4. The remaining sanitary sewage is assumed to have been discharged
to treatment systems, such as septic tanks and drain fields, in each
respective area.

Discharges from the 300 Area no longer go to a soil column; they have
been rerouted to the city of Richland POTW.

Discharges to ground in the 400 Area were discontinued on April 15,
1997, when they were 1 ited to the WPPSS sanitary sewer system.
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4.0 HAZARDOUS SUBSTANCE RELEASES

Hazardous substances released to the environment must be evaluated to determine if they
are reportable to federal, state, or local regulatory agencies. Agency notification is required
when a released amount exceeds reporting thresholds. Reportable releases of hazardous
substances are classified as one of the following two types:

e Nonroutine releases
e Continuous, routine releases.

Each type of release is discussed in the following sections.
4. NONROUTINE RELEASES

During 1998, the following number of nonroutine releases occurred of a solid, semi-solid,
liquid, or airborne substance involving radioactive, hazardous, or dangerous wastes, hazardous or

extremely h  rdous substances, polychlorinated biphenyls (PCBs), and oil and/o1 _ :troleum
derivatives. None of these releases caused a measurable offsite impact.

Fluc- ™aniel Hanford

Seven releases were evaluated and determined to be report: . in accordance with
regulatory notification requirements for FDH and its subcontractors. One hundred twenty-
three other releases were evaluated and determined not to be nonreportable in accordance
with regulatory notification requirements for FDH and it subcontractors.

Bechtel Hanford, ™~or ~*°d

One release was evaluated and determined to be reportable in accordance with regulatory
notification requirements for BHI and its subcontractors. Ninety-one other releases were
evaluated and determined to be nonreportable in acco ince with regulatory notification

requirements forE 2 itsu

The eight total reportable releases between FDH and BHI are summarized i .able 4-1 on
the following page.

4.2 ROUTINE CO!. . _NUOUS RELEASES

Releases of hazardous substances that exceed CERCLA reportable quantities (RQ) need
not be reported immediately to the National Response Center when both of the following

conditions are met:

e An initial notification has been completed
e The routine releases are continuous and stable in quantity and rate.

4-1
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