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T-PLANT FACILITY 216-T-4 WASTEWATER
STREAM SAMPLING AND ANALYSIS PLAN
1.0 SAMPLING OBJECTIVES

1.1 Introduction

Section 13.1.4 of the May 21, 1991 proposed amendments to the Hanford Federal

Facility ‘mown as the Tri-Party Agreement .._cology et al.
e, 'sis ~'~~ (SAP) be prepared for each of the thirty-
three a treams at tl inford Site. One of these streams is

the 216-T-4 Wastewater Stream which is discharged to the 216-T-4-2 Ditch at the T-Plant

ici y. The SAP for the 216-T-4 Wastewater Stream is presently identified as Tri-Party
Agreement Milestone M-17-41A. A SAP is a document that can be amended by agreement
among the U.S. Department of Energy (DOE), the Environmental Protection £ ncy (EPA),
and the Washington State Department of Ecology (Ecology). Any amendment to this
document can be considered a Tri-Party Agreement Class TII change.

A liquid effluent sampling program, which includes the SAP, has been established by
Westinghouse Hanford Company (Westinghouse Hanford) to minimize the potential adverse

" effects on the environment of liquid effluent discharge to a soil column as a result of

operations at the Hanford Site. As required by the Tri-Party Agreement Amendments, the
sampling program will "provide a representative sampling of wastes discharged to the soil
column, accounting for variations in volumes and contaminant concentrations due to
operational practices, and considering all of the parameters known or suspected to be
associated with each liquid effluent stream, influence of operational practice, raw water
characteristics, and process knowledge." In general, a SAP documents the methods and
frequency of sampling and the requirements for analysis to determine the constituents of a
liquid effluent stream. The SAP includes the sampling methods necessary to meet the
requirements for confirmatory measurements of negl 'ble releases.

The sampling effort includes the collection of samples, their transport to an analytical
laboratory, performance of analytical tests, and data reduction. The sampling program also
involves quality assurance and quality control practices to ensure data traceability and
acceptability. The quality assurance and quality control practices common to the sampling
and analysis plans to be prepared for all 33 streams, are presented in the Liquid Effluent
Sampling Quality Assu~-~~ ™~~ram Plan, WHC-SD-WM-QAPP-011, Rev. 2A (Sommer
1992). The quality assurance program plan (QAPP) describes the means selected to
imj ment the overall QA program requirements. The QAPP is intended to ensure that
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in Washington Administrative Code (WAC) ..J-303, "Dangerous Waste
~ogulations”, as amended.

2. Provide solid waste loading data to support development of wastewater
treatment projects and groundwater remediation studies.

3. Provide historical data for the Washington Administrative Code (WAC)
173-240 engineering reports and (WAC) 173-216 waste discharge permit
i »olications.

4. Prov S teh- " ~~1radioll © 1 constituents to accurately
calculate loading and rate of migration to support tne assessment of impacts of
continued discharge.

5. Supply sufficient data for All Known Available and Reasonable Treatment (or
comparable Best Available Treatment) evaluations and liquid effluent treatment
system design.

1.3 Sampling and Analysis Plan Objectives

The sampling objectives for this SAP were based on several guidance documents and
program issues. The sampling and analysis plan for the T-Plant Facility 216-T-4 Wastewater
Stream has been prepared to meet the following objectives:

1. Obt n several sets of known quality data to develop a long term sampling
plan.
2. Provide sufficient data to verify a non-dangerous waste designation for the

liquid effluent stream.

3. Provide quality assurance requirements specific to the liquid effluent stream
not covered by the QAPP, as necessary.

1.4 Rat ale for Sampling Objectives

Review of the T-Plant Wastewater Stream Specific Report (Ayster 1990) and the
T-Plant Facility Effluent Monitoring Plan, WHC-EP-0481 (Moeller and Martin 1991),
provided sufficient historical data and process knowledge for the designation of this waste
stream as non-dangerous. The stream consists of greater than 99% steam condensate,
compressor cooling water, and heating coil water. The administrative barriers and the
engineering barriers reported in the documents referenced above provide adequate safeguards
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2.2 Contributors to the .6-T-4 Wastewater Stream

Specific contributors to the 216-T-4 Wastewater Stream can be grouped into three
categories. These are effluent contributors that are (1) discharged directly to the 216-T-4-2
Ditch, (2) monitored by the chemi " neutr ' “tion system prior to being discharged directly
to the 216-T-4-2 Ditch, and (3) routed to the 207-T Retention Basin. Effluents discharged to
the 207-T Retention Basin can be discharged to the 216-T-4-2 Ditch, as necessary. A flow
diagram of the contributors is presented in Figure 2-3. Information on the contributors,
including rate of discharge and potential contaminants, is summarized in Table 2-2.

"1 “orw s Disc’ «d T tly to the 216-7 2 Ditch

Liquid effluents from five contributors are discharged directly to the 216-T-4-2 Ditch.
The contributors are liquid effluents from the (1) 221-T Building spent fuel storage secondary
system cooling water, (2) 221-T Building steam condensate, (3) 271-T Building steam
condensate, (4) 271-T Building compressor cooling water, and (5) liquid to the floor drain in
the 271. T Building. . :

2.2.1.1 221-T Building Spent Fuel Storage Secondary S)}stem Cooling Water

Approximately 76 Pressurized Water Reactor (PWR) Core 2 blanket fuel assemblies,
which were used to power DOE’s Shippingport Reactor located in Shippingport,
Pennsylvania, are stored in Cell 2R of the canyon in the 221-T Building. The cell was
modified to provide for storage of the fuel assemblies at the Hanford Site for up to 20 years.
C' 2R consists of a mixed cotton and asbestos layer between 2.5-ft and 3.5-ft thick layers
of concrete. The 13-ft by 27.5-ft by 28-ft deep pool holds approximately 50,000 gal of
water when filled to a depth of 19 ft. The fuel assemblies are stored in racks at cne end of
the pool. That end is covered by concrete blocks and the remainder of the pool is open to
the canyon. This opening, plus a small ventilation flow exhausted to the ventilation tunnel,
vents { : surface of the pool.

yoling of the pool water in Cell 2R is performed by a closed-loop refrigeration
system. Because the fuel assemblies have been out of the Shippingport reactor for many
years, the heat load is relatively low. The refrigeration system, which is located in the
221-T Building pipe gallery, dumps heat to waste cooling water on the secondary side. This

11
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secondary de waste cooling water does not mix with the pool water on the primary side nor
with the refrigerant in the refrigeration system. Only multiple leaks in the refrigeration

syst¢  could result in the contamination of secondary side waste cooling water with primary
side pool water. The secondary side waste cooling water is discharged directly to the
216-T-4-2 Ditch through a header located in Section 3 of the 221 . Building. The average
daily discharge is estimated to be 8,600 gal. Part of the secondary side waste cooling water
system is open in the pipe gallery, which is a Radiological-Controlled Area (RCA). Because
an RCA has ! poter 1to be contaminated with radioactive materials, the cooling water
has the potential to contain the same contaminants. This stream is scheduled to be eliminated
by June, 1995.

2.2.1.2 221-T Building Ste___ Cond ate

As referenced in the T-Plar* €~ _*--~1--~~ P~~~= SD-CP-SAR-007, Rev. 0,
Section 5.2.1, the 221 Building is made ot reintorced concrete and is 850 ft long by 68 ft
wide by 74 ft high and covers an area of 57,800 ft2. The building consists of the canyon
with railroad tunnel access, three galleries, one crane way, and a "head-end" facility. Figure
2-4 illustrates a ¢1 1way view of the 221-T Building.

The are steam lines in the pipe gallery of the 221-T Building. The steam is used to
heat the galleries in the building and assist in transferring (steam jetting) aqueous solutions
. using jumper lines. Steam condensate collected is discharged directly to the 216-T-4-2 Ditch
from a header in the pipe gallery located in Section 15 of the building. The volume of steam
condensate discharged is estimated to range from O to 100 gal/day, depending on steam
requirements.

2.2.1.3 271-T Building Steam Condensate

The 271-T Building is the original bismuth phosphate office and support facility and is
located adjacent to the 221-T Building. The building is 160 ft long, 48 ft wide, and 54 ft
high. The building is constructed of 1-ft-thick concrete blocks with reinforcing steel beams.
The building consists of three floors and a basement. The basement contains the compressor
room, fan room for ventilation, machine shops, riggers’ loft, service elevator, and various
offices and store rooms. The first floor contains a chemical makeup room where three
storage tanks, a maintenance shop, and a health _ iysics office are located. The second floor
consists mainly of offices, a lunchroom, restrooms, and the service elevator. The third floor
consists of offices, restrooms, an elevator, and storage tanks for nitric acid, which are now
unused. The nitric acid tanks were part of the aqueous makeup unit (AMU) system. The
third floor also provides access into the craneway and crane cab.

15
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Steam is used to heat the 271-T Building and can be used for a stea jet -ansfer
from the 271-T Building basin sump to the chemical neutralization system the sump pump
fails. Steam condensate collected is discharged directly to the 216-T-4-2 Ditch. The volume

16
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the chemical neutralization system catch tank via 3-in. stainless steel and PVC lines. T
volume of liquid collected from these drains is estimated to range from O to 10 gal/day.
Most is from routine testing of safety showers, which use sanitary water. 1e « erating and
pipe galleries are RCAs. This contributor has the potential to be contaminated with
radioactive materials.

2.2.2.8 221-T Building Electrical Gallery Sink and Floor Sump

In the south end of the electrical gallery there is a utility sink that drains ) a floor
sump nearly underneath the sink. In the sump, there is a sump pump that transfers the liquid
from the st into the piping  m the operations and pipe gallery floor drains, which drains
to the chemical neutralization system catch tank. The south end of the electrical gallery was
used as a maintenance electrical shop laboratory. The lab is no longer located in this
location. No activities associated with radioactive or hazardous materials are performed in
the area. The electrical gallery is an RCA. _..is contributor has the poter U to be
contaminated with radioactive materials.

2.2.3 Contrit ors Routed to the 207-T Retention Basin

Liquid effluents from two contributors are routed to the 207-T Retention ..4sin, which
can be discharged to the 216-T-4-2 Ditch.” The 207-T Retention Basin is a conc e retention
pool with outer dimensions measuring 247 ft by 123 ft. ... pool is divided into two equal
portions with dimensions of 106 ft by 105 ft. Liquid can be contained to a level of
approximately 6.5 ft. The basin can retain approximately a million gallons of liquid. The
basin is located approximately 1,500 ft west of the 221-T Building. From 1944 to 1976, the
basin received process or evaporator cooling water from the 221-T, 224-T, and 242-T
Buildings. However, since 1976, the basin has only received steam condensate from the
221-TA Building and steam condensate cooling 1ter from the 224-T (TRUSAF) Buildui ..
From the basin, liquid discharges to the 216-T-4-2 Ditch through a manually op ited valve,
however, due to the limited operating conditions at the above facilities, the amount of
effluent sent to the ditch from the retention basin has been cut back substantially since 1976.
The basin is illustrated in Figure 2-5.

2.2.3. 221-TA Building Steam Condensate
The 221-TA Building houses two supply ventilation fans for the =~ "-T Building
canyon. A preheater, air filter, evaporative cooler, and reheat coil are also located in the

building to condition the air supply flowing into the canyon. Steam is used for the preheater
and reheater coil that heat the 221-T Building canyon area. Steam condensate from the

22
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3.0 RESPONSIBILITIES

The WHC Effluent Treatment Programs group will act as Project Manager for the
overall sampling program and will act as a liaison between T-Plant and the regulators. The
T-Plant Facility Manager is responsible for the : 1pling d analysis of the wa :water
generated by the facility. In this regard, the facility manager (or designee) is responsible
for: '

o The completion and accuracy of this Sampling and Analysis an.
° Proper execution of the Sampling and Analysis Plan.
Confirming the pfoper 216  Wastewater Stream waste designation.

...e following assignments are made to assist the facility manager in the execution of
his or her responsibilities.

The T-Plant Facility Manager ‘(or designee) will act as the Sampling Task Leader as
" defined in WHC-SD-WM-QAPP-011 and is responsible for:

o Evaluating final data packages against data quality objectives (DQO) set for
these samples.

Overseeing the sampling activities. Specific tasks include: ensuring the
correct sample point is used, assisting with sampling team; ensuring facility
safety guidelines are not compromised; arranging for appropriate equipment;
initiating scheduling of operators and health physics technicians (HPTs) and
providing trained personnel for sampling; reviewing data logs; and ensuring all
field activities are done according to approved written procedures.

J Assisting with the wastewater stream designation process.
o Reporting data results and maintainii a data file containing this Sampling and
Analysis Plan, copies of sampling logs, wastewater flow records, 1alytical

data packages, an resulting reports.

Developing, initiating, and tracking corrective actions (if needed).

26
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The Office of Sample Management or Project Manager’s designee (OSM/designee ) is
responsible for:

o Identifying and approving the contract laboratory to perform chemical analysis
for this sampling and analysis plan.

o Monitoring the contract laboratory for quality performance.

. Acting as an interface between the facility r-~~31ger ¢ ° the cont

boratory. Receiving laboratory data pack:

o Verifying that all boratory results requested are received to ensure they a
complete.
o Validating contract laboratory data packages.

1e Sampling and Mobile Laboratories is responsible for:

o Providing trained samplers for protocol sampling activities. One sarhpler shall
have a WHC Certificate of Qualification from the Sampling and Mobile
Laboratories group.

° Packaging protocol samples for shipment.

° Preparing the T-Plant protocol sampling and packaging procedure.
o Documenting sampling activities in a log book.

° ansporting protocol samp]es to laboratory or shipping center.

° Initiating a proper chain of custody (COC) for each sample.

o Ensuring copies of field logs and other sampling data sheets are forv -ded to
the Sampling Task Leader.

The T-Plant Quality Assurance organization shall be responsible for:

° Providing surveillance of the protocol sampling program.

27
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