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FACILITY EFFLUENT MONITORING PLAN FOR THE
URANI' TRIOXIDE FACILITY

R. J. Thompson

ABSTRACT

A facility effluent monitoring plan is required by the U.S. Department of
Energy in DOE Order 5400.1* for any operations that involve hazardous
materials and radioactive substa es that c. 1d impact employee or public
safety or the environment. This document is prepared using the specific
guidelines identified in A Guide »r Prepari | Hanford Site Facility Effluent
Monitoring Plans, WHC-EP-0438**, This facility effluent monitoring plan
assesses effluent monitoring systems and evaluates whether they are adequate
to ensure the public health and safety as specified in applicable federal,

state, and local requirements.

This facility effluent monitoring plan is the first annual report. It
shall ensure long-range integrit of the effluent monitoring systems by
requiring an update whenever a new process or operation introduces new
hazardous materials or significant radioactive materials. This document must
be reviewed annually even if there are no operational changes, and it must be

updated as a minimum every three years.

*General Environmental Protection Program, DOE Order 5400.1,
U.S. Department of Energy, Washington, D.C., 1988.

**A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans,
WHC-EP-0438, Westinghouse Hanford Company, Richland, Washington, 1991.
















WHC-EP-0470

COl ENTS (continued)

15.0 SUMMARY AND CONCLUSIO . . . . . v v v v v v v v v v v v v e e o 15-1
16.0 ATTACHMENTS . . . . .« . . v ¢ 0 v v v v i v bt e e e e e e e e 16-1
16.1 REFERENCES . . . . . . . . . . o o o o v v v v v v v v v o . 16-1

16.2 STATE APPROVED LAND DISPOSAL ¢ WCTURE ACCEF INCE
CRITERIA . . . . v v ot e e e et e e e e e e e e e e e e 16-5




on

e

2-1
2-2
2-3
2-4
2-5
2-6
2-7

4-2

WHC-EP-0470

LIST OF FIGURES

UO; Plant Site Map . . . . . . . . . . oo oo 2-2
Uo; Plant and Ancillary Faci ities . . . . . . . . . o o o o o o .. 2-3
224-U Building . . . . ¢« v o v b v e e e e e e e e e e e e e 2-4
224-UA Building . . . . . . v v o e e e e e e e e e e e e e e e 2-5
Powder Handling Off-Gas Sy: :m . . . . . . . . . . . . .« . « .« . 2-8
296-U-4 Contributing Stream . . . . . . . . . . . . oo o000 2-9
Load-0ut Hood Exhaust Sysi . . . . . . . « o o ¢ o o o000 2-11
Contr utors to UO; Plant rocess Condensate . . . . . . . . . . .. 4-17
UO;/U Plant Wastewater Rout™ j . . . . . . . . ... ... .. ... 4-19
ix





















i gl

o

WHC-EP-0470

This page intenti

XVi

ly left blank.









C-EP-0470

Section Scope

13.0 Ipterna] and external FEMP review requirements are
given.

14.0 Compl- 1ce assessment is su arized.

15.0 Summary and conclusions are listed.

16.0 Refere s used in the FEMP are listed.

1.4 DISCUSSION

The ch. acterization of f idioactive and nonradioactive constituents
in each effluent stream coupl¢ the regulatory framework provide the
underlying rationale for the : ing and monitoring programs. The method of
characterization discussed in plan identifies potential pollutants in
their dividual effluents. Characterization parameters are based on process
knowledge, and chemical and ec ant use. An accurate description of the
effluent's point of discharge :quired for emission modeling and location

of end-of-the-pipe M/S stations. Both normal and upset (either projected or
actual) conditions are characterized.

As stated in Title 40, C f Federal Regulations (CFR), Part 61,
Subpart H (EPA 1989a), when d ining the upset condition of an effluent,
the emission controls between point of generation and the discharge point
are not to be considered. Th ssion controls are to be considered when
assessing the types and amounts of a pollutant at the discharge point during
normal operating conditions.

The effluent monitoring sy: m must have the appropriate design criteria
and technical specifications to 11y characterize the effluent streams.
A combination of continuous sen: g, continuous or periodic sampling, and
parameter specific monitoring  be used.

Proper sampling, analysis, and data recording of all effluent monitoring
efforts provide defensible doct  tation that all appropriate discharge
criteria are being met at the f t of discharge.

Character :ation of iqui ste pollutants is required by

40 CFR 261.3(b) (EPA 1989p). 'r regulations, such as 40 CFR 61, Subpart H
(EPA 1989a), provide guidance on the adequacy of gaseous effluent monitoring.
However, all potential pollutants should be characterized for the following
two reasons: (1) it is necessai to assess the preventive capabilities of
engineered and administrative barriers as well as the consec 2nces of an upset
release due to failure of one of these barriers and (2) to verify that the
sampling and monitorin programs address 1 pertinent constituents at the
point of dist arge.
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2.0 CILITY DESCRIPTION
This section presents a brie facility and process description of the
UO; Plant. These descriptions include the following:

¢ Location and physical 1iyout of the process facility

e General description of : present, past, and future activities of
the process

e JIdentity of wastestre s.

Further specific information on the gaseous and liquid effluents are
given in Sectir 4.0, Identification and Characterization of Effluent Streams.
2.1 BRIEF FACILITY PHYSICAL DES! IPTION

The UO; Plant is located » south-central portion of the 200 West
Area of the Hanford Site (Figure 2-1). The plant consists of two primary
processing facilities, Buildir . 224-U and 224-UA, and several ancillary
facilities as shown in Figure ¢-2. Principal buildings and structures are
described below.

2.1.1 UO; Plant Process Facilit es

2.1.1.1 Building 224-U. Buildina 224-U has concrete walls and was

constructed in 1944. The b is 44 m long and 28 m wide. The roof is
17 m above grade. The prim ctions of this building are to receive

U solution from the PUREX and to concentrate them for processing in
Building 224-UA. In additi itric acid recirculation loop from

Building 224-U scrubs the calciner off-gas system in Building 224-UA to
capture and dissolve entrained L  fines.

The 224-U Building is divided along its length into a canyon side,
containing the process equipment for concentrating the UNH, and a 3-floored
gallery, containing offices, piping, and operat 19 areas. Details of the
building are shown in Figure 2-3.

2.1.1.2 Building 224-UA. Buil g 224-UA is a steel-walled and framed
building constructed in 1957. The building is 29 m long and 16 m wide. Its
principal roof is 8.5 m above ‘ade, although a processing tower extends to
15.5 m above grade. The primary purposes of this building are to covert UNH
from Building 224-U to UO; powder though calcination and to package it for
offsite shipment. Calciner off-gas is routed to the nitric acid recovery
system in Building 224-U.

The 224-UA Building has twn floors; the equipment for the calcining
process is on the upper floor, ile the powder ickup bins and the wet
particulate scrubbers are on the ground floor. rigure 2-4 shows details of
this building.
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Figure 2-2. U0y lai and Ancillary Faci ities.
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Figure 2-4. 224-UA Building.
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Figure 2-6. 2 i-U-4 ontributing Stre¢ 1.
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The plant wastewater stream routi 'scharges through either section
of the two-section 207-U Retention Bas then into the 216-U-14 Ditch.
Detection ¢ hazardous chemicals or of wry low radionuclide content is
through analysis of periodic s ples. » 4-2 shows the UO; Plant

HC-EP-0470
wastewater routing.
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3.3 STATE

3.3.1 Washington State Ambi. . Air Quality Standard and
Emission Limits for R onuclides

Although the Washington St. 2 Ambient Air Quality Standard and Emission
Limits for Radionuclides, WAC 17:-480 (WAC 1989b) establishes a 25 mrem/yr EDE

for public exposure to radion v emissions, facilities must comply with the
most restrictive of federal, or local law. Therefore, the exposure
1imit that must be complied w ; 10 mrem/yr; however, compliance is
calculated at the point of ma annual air concentration in an unrestricted
area where any member of the : may be located (fence boundary).

3.3.2 Groundwater Protection

Radionuclides are defined as hazardous air pollutants, so they also will
be construed to be hazardous ir uid effluent, without any specific Tisting
of individual radionuclides as zardous substance under water pol ition
control Taws.

The Water Quality Standard< for Groundwaters of the State of Washington,
WAC 173-200 (WAC 1987) (Table 3 protect groundwater to the level of
drinking water standards. Thes andards 1imit exposures to gross alpha,
gross beta, tritium, %r, and ° ‘Ra. For radionuclides that are not
specifically listed, exposures are limited by Federal standards to an EDE not
to exceed 4 mrem/yr.

3.3.3 Dangerous Waste Regulatio WAC 173-303

Any release of a dangerous waste or hazardous substance (as designated by
WAC 173-303-070) (WAC 1989a) to - =2 environment, except permitted releases,
must be reported. Wastestreams - at have the potential to contain dangerous
waste constituents must be monitored accordingly.

3.4 LOCAL
3.4.1 Benton-Franklin-Walla Wa' 1 Counties Air
Pollution Control Author:
The local air pollution ¢ ‘0] authority has jurisdiction over all air
emis<ions except radionuclide sions in Ber »n, Franklin, and Walla Walla

Cour ies, including the Hanfor te. Currently, there are no local standards
more restrictive than the prev 1y mentioned state and federal Timits.
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5.0 EFFLUE - {T OF DISCHARGE DESCRIPTION

This section describes - 2 oint of discharge for both the air and liquid
effluents.

5.1 AIR EFFLUENTS
e three active air exhaust stacks dimensions were summarize in
ible 4-1. ° e location of each stack is shown in Figure 2-2. All (296-U-2,
296-U-4, and 296-U-13) are cat on the bottc center of the page.
5.2 WATER EFFLUENTS
The composition, flow rates and discharge points of the two iquid
effluents were summarized in Tat @ 4-10. The location of each discharge point

can be seen on Figure 2-1 and are located on the bottom half of the page
(216-U-14 Ditch and 203-U Sti age Tank Enclosure).

5-1
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9.0 SAMPLE ANALYSIS
9.1 ANALYTICAL LABORATORY AND PROCEDURES

Requirements for the devel: ent, issuance, and control of instructions
and procedures within the Analycvical Labs are covered by Analytical Chemistry

Services Laboratories Operatit structions, WHC-CM-5-4 (WHC 1988a). This
procedure 3 an administrative :edure that provides guidance on how to
write, review, and control an: :al procedures and other supporting

procedures used within the analytical laboratories.

The analytical laboratories resently have over 1,000 procedures that
define operations. These proced: 2s, individually numbered and controlled,
are divided into six categories as shown below:

1. LA Series - Analytical Procedures--These procedures cover a
specific ana ysis or analysis type for each sample.

2. LO Series - Operating Procedures--These procedures provide
guidance for all iboratory operations supporting analytical
techniques. Tt ; woul include such operations as packaging and
shipping.

3. LE Series - Essential Materials Procedures--These rocedures cover
the analysis of supplies, chemicals, metals, etc., using industry
standard analyses such as American Society for Testing and Materials
(ASTM) procedures.

4. LR Series - Reagent Procedures--These procedures provide guidance
for the preparation, ilution, and storage of standards and reagents
used in specific an: tical procedures (LA Series).

5. LC Series - Computer .eration Procedures--These procedures cover
the use of database systems and computer operations associated with
specific analytical techniques.

6. LQ Series--These proc ures cover the techniques used for quality
control guidance, cali ation and verification of analytical
ter niques and systems.

Each analytical procedure (LA Series) covers a specif : analysis for a
variety of sample types. The pr :edures are individually numbered, issued,
and controlled by the Procedure Control Group. Each procedure is a controlled
document and contains the follow 1g:

e Title

e Author

e Issued by

e Laboratory manager
¢ Release date
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11.7 SAMPLER DESIGN

Sampler design (e.g., a- 1 itors) will be reviewed at least biannually
to determine equipment efficiency and cc iliance with current EPA and in istry
(e.g., ANSI and ASTM) standards.

1 .8 COMMUNICATION

The Operations and Engineering Contractor and the Research and
Development Contractor will ¢ and communicate results of their
respective monitoring programs a° 2ast quarterly and as soon as possible
under upset conditions.

11.9  EPORTS

Results of the near-fi¢ 4 = rational environmental monitoring program
are publi: ed in the document series Westinghouse Hanford Company
Environmental Surveillance Annual Report 200/600 Area Calendar Year 1987,
WHC-EP-0145 (WHC 1988d). The ra nuclide values in these reports are
expressed in curies, or portions ereof, for each radionuclide per unit
weight of sample (e.g., picoruries per gram) or in field instrument values
(e.g., counts per minute) ri er than EDE, which is calculated as the
summation of the products ot the dose equivalent received by specified tissues
of the body and a tissue-specific weighting factor.
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14.1.5 Comparison of Effluent Monitor ) Capabilities with Regulatory and
Contractor Requirements

Effluent monitoring capabilities * both the air and water  scharges
meet both regulatory and Westinghouse | ford requirements.

14.2 EXEMPTIONS

No current or pending exemptions been identified.

14.3 SYSTEM UPGRADES REQUIRED FOR COM IANCE

No system upgrades are currently quired.
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15.0 SU [ARY AND CON( USIONS

There currently are no iseous or liquid effluents from the UO; Plant
that require compliance nitoring or sampling. However, it is recommended
that effluent streams be sampled monitored, and reported at regular intervals

to ensure ¢t .inued compliance w ¢ | regulatory requ ents.

Air samples from the stac s will be analyzed for tot: / »sha
radioactivity, gpta Beta radioa ivity, Uranium, *°Sr, %*'Am, p1 :onium
isotopes, and “'Cs. The sa 1in program for air effluents will be reported

annually as described in Section 10.1 of this document.

Liquid effluents will be onitored and sampled to s w comp iance with
applicable regulations and appro; iate discharge criteria as described in
Section 7.2 of this document.

15-1
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16.2 STATE APPROVED LAND DISF AL STRUCTURE ACCEPTANCE
CRITERIA

The SALDS acceptance criteria for the 200 Area treated effluent disposal
are given in Table 16-1.
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