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ABSTRACT
PUREX/UO3 OPERATIONS

The proposed wastestream designation for the Plutonium-Uranium Extraction
(PUREX) Plant CWL wastestream is that this stream is not a dangerous waste,
pursuant to the Washington (State) Administration Code (WAC) 173-303,

Dangerous Waste Regulations.* A combination of process knowledge and sampling

data was used to make this determination.

*Ecology, 1989, Dangerous Waste Regulations, Washington (State)

Administrative Code (WAC) 173-303, Washington State Department of Ecology,
Olympia, Washington.
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EXI JTIVE SUMMARY

The proposed wastestream designation for the Plutonium-Uranium Extraction

(PUREX) Plant CWL (sometimes called the Cooling Water wastestream), located
in the 200 East Area of the Hanford Site, is that this stream is not a
dangerous waste, pursuant to the Washington (State) Administrative Code
(WAC) 173-303, Dangerous Waste Regulations. A combination of process
knowledge and sampling data was used to determine if the effluent contains a
listed dangerous waste (WAC 173-303-080). Sampling data alone are used to
compare to the dangerous waste criteria (WAC 173-303-100) and dangerous
waste characteristics (WAC 173-303-090). Sample data were based « samples

wnstream of all process contributors. Sample data consisted of five random

samples taken between November 1989 and February 1990.
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PURE  PLANT CWL
STREAM-SPECIFIC REPORT

1.0 INTRODUCTION

1.1 BACKGROUND

In response to the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al. 1989), comments were received from the
public about relating the discharge of liquid effluents into the soil column.
As a result, the U.S. Department of Energy (DOE), with the concurrence of the
Washington State Department of Ecology (Ecology) and the U.S. Environmental
Protection Agency (EPA), committed to assess the contaminant migration
potential of liquid discharges at the Hanford Site (Lawrence 1989).

This assessment is described in the Liquid Effluent Study Project Plan
(WHC 1990a), a portion of which characterizes 33 liquid ef' .ient streams.
This characterization consists of integrating the following elements, pursuant
to the Washington (State) Administrative Code, (WAC) 173-303 (Ecology 1989):
process data, the sampling data, ¢ 1 dangerous waste regulations.

The results of the characterization study are documented in 33 separate
reports, one report per wastestream. The complete list of stream-specific
reports appears in ible 1-1. This document is one of the 33 reports.

1.2 APPROACH

This report characterizes the Plutonium-Uranium Extraction (PUREX) CWL,
located in the 200 East Area of the Hanford Site, in sufficient detail so a
wastestream designation, in accordance with WAC 173-303, can be proposed.

This characterizatio strategy (shown in Figure 1-1) is implemented by
means ° the following steps.

e Describe both process and sampling data (Chapters 2.0 and 3.0,
re. 2ctively).

e Present the data (Chapter 4.0).
e Propose a designation (Chapter 5.0).

e Design 1 action plan, if needed, to obtain additional
characterization data (Chapter 6.0).

1-1
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1.3 SCOPE

The scope of his report is to . aracterize the PUREX Plant CWL effluent,
which is currently being discharged to 216-B-3 Pond. This report does >t
address any other 1istestream leaving the PUREX Plant, including solid waste,
gaseous waste, or sanitary waste.

Historical changes, process campaign chai s, and sai !ing data are

considered only if relevant to the characterization of the wastestream as it
presently exists.

1-4
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2.0 PROCESS KNOWLEDGE

This section presents a historical perspective along with future projects
to enable the reader to understand present status and both current and future
disposition of the effluent. The section presents a qu “itative
characterization of the chemical and radiological constituents of the PUREX
Plant CWL based on process knowledge. These process data are discussed in
terms of the following factors:

e Location and physical layout of the process facility

A general description of the present, past, and future activities
of the process

e The identity of the wastestream contributors.

The PUREX CWL consists ali st entirely of warm raw 1iter a1 condensed
steam, which are used to control the temperature of certain process vessels.
("Raw" water is untreated Columbia River water. The vessels involved are
those process vessels that have little risk of steam or cooling coil failure
and radionuclide release.) The CWL consists of water that has passed through
cooling coils and condensate from steam that has passed through heating
coils. No chemicals are added to the CWL in the PUREX Plant, although some
corrosion products may be expected to be contributed by the plant piping.
Some radionuclides may also be added through failure of heat transfer
surfaces. Radiation process control monitors are in use to divert this
stream to a diversion basin to provide containment in the event of
above-normal levels of radioactivity.

The CWL is one of five process-related streams at the PUREX Plant
addressed in the liquid effluent sampling plan.
2.1 PHYSICAL LAYOUT
..1e PUREX Plant is a collect 1 of buildings and facilities located in
the 200 East Area of the Hanford Site (Figures 2-1 and 2-2). The
202-A Building (Figure 2-3) is a heavily shielded, reinforced-concrete
structure of the sort known as a canyon building. This building contains
the main equipment used in the PUREX P° 1t process. The 202-A Building
contributes cooling water and steam condensate from its vessels. Additional
PUREX Plant facilities that add water to the CWL are the following:
e 2711-A Building
e 2712-A Building
e 276-A Building

e 293-A Building.

2-1
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The 202-A Building is 1,005 ft long, 119 ft wide at its widest point,
and about 100 ft high, with about 40 ft of this height below grade level.
The canyon runs nearly the length of the 202-A Building. It contains and
shields process equipment used for processing irradiated nuclear fuel. The
canyon contains process cells where process vessels are located, as well as
other facilities.

The process cells are rooms, shielded with massive concrete, that contain
most of the process equipment. The . oor of the canyon cells is a layer ¢
reinforced concrete nearly 6 ft thick. The process cells are covered by
cover blocks, which are removable blocks of reinforced concrete designed to
provide radiation shielding.

The Pipe and Operations (P&0) ( I[lery contains "cold side"
(nonradioactive) piping to the process.

The railroad tunnel is used for receiving irradiated fuel and large
pieces of equipment transported to PUREX via railcars. The railroad tunnel
enters the north side of the east end of Building 202-A, continues through
the building, and exits on the south side of the building. TI storage

Innels are an extension of the rail Tines and consist of two parallel, ear -
covered tunnels that contain railroad tracks and are separated by water-

illed shield doors. °~ e storage tunnels contain failed equipment (loaded on
railroad cars) that is contamina- | with high levels of radioactivity or
that is too bulky for immediate burial. ! orage of the equipment allows the

radioactivity to decay to less dangerous levels.

2.2 C( 'RIBUTORS

Table 2-1 Tists the contributors to the PUREX F ant CWL wastestream.

A1l but two of the contributors are heat transfer effluents. One of these
exceptions is the seal water from two air pumps; the other is the railroad

t 1nel water-filled door drain. The PUREX Plant railroad tunnel, associated
with the 202-A Building, has a water-fillable door that is used for shielding
radiation. The door drain is used very infrequently when water is emptied
from this door. Heat transfer effluents are warmed cooling water and
condensed steam resulting from cooling/heating various pieces of equipm L.

The existing sample point « )sen was downstream of all contributors and
was designated in the Liquid Effluent Study Project Plan (WHC 1990a) before
sampling.

2.3 PROCESS DESCRIPTIONS

The process description proceeds in three parts. The first part
describes the present process, that is, the process as it existed from
October 1989 to March 1990. The second part describes changes which were

de in the recent past (before October 1989). The third part describes the
changes which are expected in the future (after March 1990).

2-5
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Table 2-1. PUREX PI1
. Process

Location unit
202-A, E Cell Spare
202-A, E Cell E-F1
202-A, E Cell Tk-E5
202-A, E Cell Tk-E3-2
202-A, E Cell Tk-E3
202-A, D Cell Tk-D5
202-A, D Cell Tk-D4
202-A, D Cell Spare
202-A, D Cell Tk-D3
202-A, D Cell Tk-D2
202-A, D Cell Tk-D1
202-A, C Cell T-C3-1
(three contributors)
202-A, C Cell Tk-C3-4
202-A
202-A, B Cell T-B3-1
(three contributc )
202-A, B Cell Tk-B3-4
202-A, A Cell -A3-1
(three contributors)
202-A, A Cell Tk-A3-4
293-A E-XA-1,2
293-A Tk-XD
202-A

PUREX Plant CWL

. Contributors. (sheet 2 of 2)

Source description

No connection

Process ventilation condenser coc ing water
(two contr- itors)

Decladding waste tank coil

Ammonia scrubber catch tank coil

Centr fuge feed tank coil

Metal solution accountability tank coil

" Metal solution storage tank coil

No connection (two spares)

Metal solution storage tank coil

Decladding v ;te receiver tank coil
Metathesis solt ion storage tank coil
Dissolver downdraft condenser cooling water

Ammonia scrubber catch tank coil
CWL/SCD cross tie
Dissolver downdraft condenser cooling water

Ammonia scrubber catch tank coil
Dissolver downdraft condenser cooling water

Ammonia scrubber catch tank coil
NOx backup facility intercooler cooling water
Recovered nitric acid catch tank coil

RR Tunnel Drain from railroad tunnel water-fillable door

2-7
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( ing water, steam condensate, air pump st ater, ar_ water from
the water-fillable door are the only contributors to the stream. No chemicals
are intentionally added at the PUREX Plant o t is stream. Chemicals expected
to be detected in the steam condensate are those present in sanitary water,
those contributed by the corrosion inhibitor, ¢ | those that might @
contributed by slight corrosion of the pipi j involved in water treatment or
in the P! EX process.

The PUREX Plar CWL stestream is not expected to vary . »reci. .
Its variability should be similar to - at of the Columbia River.

2-18
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1989, Waste Stream Characterization Report, WHC-EP-0287, Volumes 1
through 4, Westinghouse Hanford Company, Richland, Washington.

1990a, Liquid Effluent Study Project Plan, WHC-EP-0275, Revision 2,
Westinghouse Hanford Company, Richland, Washington.

1990b, Wastestream Designation for Liquid Effluent Analytical Data,
WHC-EP-0334, Westinghouse Hanford Company, Richland, Washington.

1990c, Liquid Effluent Study Characterization Data, WHC-EP-0355,
Westinghouse Hanford Company, Richland, Washington.
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5.5 Extraction Procedure Toxicity

An effluent stream is considered regulated under 1e EP toxicity criteria
(WAC 173-303-090[8]) if the upper limit of the one-sided 90%CI for the
specific compounds in the wastestream exceeded the EP toxicity concentration
1Timits (WHC 1990b). The SW-846 procedure provides specific guidance for
obtaining data results for comparison against the EPA toxicity limits. The
sampling data were collected and analyzed accordi j to the EP toxicity method
specified in SW-846. The EP toxicity data are included in Table 5-2.

No analytes with concentrations above detection limits that are on the EP
toxic list were found in the CWL wastestream. .nerefore, the CWL wastestream
is not an EP toxic dangerous waste.

5.6 PROPOSED DESIGNATIONS

Based upon the analytical result of samples taken from November 1989
through March 1990, it was d¢ ‘:rmined that the CWL wastestream does not
contain any dangerous waste, as defined in WAC 173-303-070. It is proposed
that the wastestream not be designated a dangerous waste.




L
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One substance potentially present in the CWL wastestream was determined
to be a carcinogenic chemical compound. This substance, dichloromethane (or
methylene chloride), is listed in Table 5-2. Since the specific carcinogen
does not exceed 1.00 E-02% (i.e., 0.01%), which is less than 1.0%, the
CWL wastestream is not a carcinogenic dangerous waste.

5.5 DANGEROUS WA___: CHARACTERISTICS

A waste is considered a dangerous waste if it is ignitable, corrosive,
reactive, or extraction procedure (EP) toxic (WAC 173-303-090). A description
of the methods used to evaluate the data in terms of these characteristics
is contained in the Liquid Effluent Study Project Plan (WHC 1990a). Summaries
of the methods, along with the results, are contained in the following
sections.

5.5.1 Ignitability

Flashpoint testing was performed on the CWL samples. The test determined
that the CWL did not have a flashpoint of less than 208 °F. These data are
included in Table 5-2.

5.2 Corrosivity

A waste is a corrosive dangerous waste if it has a pH of <2.0 or >12.5.
The comparison to this characteristic was based on the lTower limit of the
one-sided 90%CI for a stream with a mean value of pH <7.25 and the upper
limit of the one-sided 90%CI for a stream with a mean value of pH >7.25.

Because the mean value of the pH measurements for the PUREX CWL
wastestream is above 7.25, the upper confidence interval limit of 7.89
is used. The wastestream is not a corrosive dangerous waste
(WAC 173-303-090(6]).

5.5.3 Reactivity

An aqueous waste is reactive if the waste contains an amount of cyanide
or sulfide under conditions near corrosivity to threaten human health or the
environment (WAC 173-303-090{7]). A recent revision to the SW-846 procedure
(EPA 1986) provides more quantitative "indicator" levels for cyanide and
hydrogen sulfide (i.e., 250 mg/kg and 500 mg/kg, respectively). If the
upper 90%CI for the compounds in the effluent streams was below these levels,
the streams were considered not regulated based on reactivity. The revised
SW-846 procedure was used for these samples.

The total sulfide and cyanide were each found to be <100 ppm in the

sample data in Table 5-2. Therefore, this wastestream is not a reactive
dangerous waste.

5-14
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Table 5-2. Dangerous Waste Data Designation Report for PUREX Plant CHL.
(sheet 2 of 2)

Dangerous Waste Data Designation Report for PUREX Cooling Water
Dangerous Waste Criteria - WAC 173-303-100

Toxic Persistant Carcilnogenic
Substance EC% HHX% PAHY Totalx W Number-Positive
Barium chloride 4.80E-09 0.00E+00 0.00E+00 0.00E+00
Calcium tetraborate 3.57€E-09 0.00E+00 0.00E+00 0.00E+00
Copper{II) chloride 2.38E-07 0.00E+00 0.00E+00 0.00E+00
Iron(III) fluoride 1.07E-07 0.00E+00 0.00E+00 0.00E+00
Magnesium chloride 4 .92€E-08 0.00E+00 0 .00E~+00 0.00E+00
Magnesium nitrate 2.51E-08 0.00E+00 0.00E+00 0.00E+00
Magnesium sulfate 1.40E-07 0.00E+00 0.00E+0Q0 0.00E+00
Potassium fluoride 1.15€-07 0.00E+00 0.00E+00 0.00E+00
Sodium fluoride 7.42E-09 0.00E+00 0.00E+00 0.00E+00
Sodium metasilicate S.74E-08 0.00E+00 0.00E+00 0.00E+00
Uranyl nitrate 8.84E-10 0.00E+00 0.00E+00 0.00E+00
Zinc nitrate 2.44€E-09 0.00E+00 0.00E+00 0.00E+00
Acetone 1.12E-10 0.00E+00 0 .00E+00 0.00E+00
Ammonia S.17E-08 0.00E+00 0.00E+00 0.00E+00
2-Butanone 1.00E-10 0.00E+00 0.00E+00 0.00E+00
Dichloromethane 5.83E-10 S.83E-07 0.00E+00 5.83E-07 Undesignated
Total 8.03E-07 S.83E-07 0.00E+00 S.83E-07
DW Number Undesignated Undesignated Undesignated Undesignated

Dangerous Waste Constituents - WAC 173-303-9390S

Substance

Hydrogen fluoride
Acetone

Dichloromethane

Barium and compounds . NOS

Substance names may include MB {monobasic), DB (dibasic), or TB (tribasic) to identify the
equivalence of hydrogen ion that have been nutralized from polyprotic weak acids to form
their conjugate gases.

Results based on a single datum are noted by an asterisk (X). Others are based on the
lower limit of the one-tailed 90% confidence interval for pH data sets with mean values
below 7 .25 or by the upper limit of the one-tailed 90% confidence interval for all other

data sets.

EP Toxic contaminants, ignitability, and reactivity are report~< by standard r~*hods when
available. In the absence of Eg Toxicity data., total cont nant concent ions are
evaluated. In lieu of closed cup ignition results. ignitabiiity is estimateud from the
sum of the contributions of all substances that are 1gnitable when pure. A waste 1is
flagged as dangerous if sum of the ignitable substances exceeds one percent. Reactivity
1s by SW-846:

50 mg of cyanide as hydrogen cyanide per k% of waste or S00 mg of sulfide
as hydrogen sylfide per kg of waste. Total cyanide and total sulfide are used in lieu of
amenable cyanide and amenable sulfide.

Inorganic substances are fomulated and their possible concentrations calculated for
designation purposes only. The actual existance in the waste of these substances is not
implied and should not be infered.
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able 5-2. Dangerous Waste Data Designation Report for PUREX Plant CWL.
(sheet 1 of 2)

Finding: Undesignztg

Discarded Chemical Products - WAC 173-302-081

Substance Review Number Status DW Number

Hydrogen fluoride Ul34(DW) Not Discarded Undesignated
Acetone ud02{DwW) Not Discarded Undesignated
2-Butanone UlS9(0W) Not Discarded Undesignated
Dichloromethane U080 (EHW) Not Discarded Undesignated

Dangerous Waste Sources - WAC 173-303-082

Substance Review Number Status DW Number

Acetone FOO03 Unlisted Source Undesignated
2-Butanone FO00S Unlisted Source Undesignated
Dichloromethane F001.F002 Unlisted Source Undesignated

Infectous Dangerous Waste - WAC 173-303-083
No regulatory guidance

Dangerous Waste Mixtures - WAC 173-303-084

Toxic Persistant Carcinogenic
Substance EC% HH% PAHZ TotalX
Barium chloride 4.80E-09 0.00E+00 0.00E+00 0.00E+00
Calcium tetraborate 3.57€E-09 0.00E+00 0.00E+00 0.00E+00
Copper(II} chloride 2.38E-07 0.00E+00 0.00E+00 0.00E+00
Iron{III) fluoride 1.07E-07 0.00E+00 0.00E+00 0.00E+00
Magnesium chloride 4 .92E-08 0.00E+00 0.00E+00 0.00E+00
Magnesium nitrate 2.51E-08 0.00E+00 0.00E+00 0.00E+00
Magnesium sulfate 1.40E-07 0.00E+00 0.00E+00 0.00E+00
Potassium fluoride 1.15€E-07 0.00E+00 0.00E+00 0.00E+00
Sodium fluoride 7.42E-09 0.00E+00 0.00E+00 0.00E+00
Sodium metasilicate S.74E-08 0.00E+00 0.00E+00 0.00E+00
Uranyl nitrate 8§.84E-10 0.00E+00 0.00E+00 0.00E+00
Zinc nitrate 2.44E-09 0.00E+00 O0.00E+00 0.00E+00
Acetone 1.12€E-10 0.00E+00 0.00E+00 0.00E+00
Ammonia 5.17E-08 0.00E+00 0.00E+00 0.00E+00
2-Butanone 1.00E-10 0.00E+00 0.00E+00 0.00E+00
Dichloromethane 5.83E-10 5.83E-07 0.00E+00 5.83E-07
Total 8.03E-07 5.83E-07 0.00E+00 S.83E-07
DW Number Undesignated Undesignated Undesignated Undesignated

Dangerous Waste Characteristics - WAC 173-303-090

Characteristic Value DW Number
Ignitability (Degrees F) 208 Undesignated
Corrosivity-pH 7.89 Undesignated
Reactivity Cyanide (mg/kg} <1.00E+02 Undesignated
Reactivity Sulfide (mg/kg) <1.00E+02 Undesignated
EP Toxic Arsenic {mg/L) <5 00E-01 Undesignated
EP Toxic Barium {mg/L) ¢<1.00E+00 Undesignated
EP Toxic Cadmium (mg/L} <1.00E-0l Undesignated
EP Toxic Chromium (mg/L) <5.00E-01 Undesignated
EP Toxic Lead (mg/L) ¢<5.00E-01 Undesignated
EP Toxic Mercury {(mg/L) ¢<2.00E-02 Undesignated
EP Toxic Selenium (mg/L) <S5 00E-0! Undesignated
EP Toxic Siliver [(mg/L} <5.00E-01 Undesignated
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e Sum the resulting weight percent contributions to HH% and PAH%
separately.

Designate the wastestream as persistent if the HH% concentration
is greater than 0.01% or if the PAH% cc :entration is greater than
1.0%, per WAC 173-303-! )7.

One chemical compound detected in the CWL was HH: dichloromethane
(methylene chloride). No chemical compounds present in the CI were
determined to be PAH. Since the HH% concentration of 0.000000583% is less
than 0.01%, tl UREX CWL is not a persistent dangerous waste.

In accordance with EPA, the total organic halides analysis is used for
screening only.

5.4.3 Carcinogenic Dant *ous Wastes

The procedure for determining if a wastestream is a carcinogenic
dangerous waste is as follows (WAC 173-303-103).

e Collect multiple grab samples of the w ;testream.

e Determine the upper 1imit of the one-: led 90%CI for the substances
of interest (WHC 1990b).

e Formulate substances from the analytical data. NOTE: This step
is only required for inorganic analytes because it is not possible
to complete the evaluation based on tI concentrations of cations
and anions. This methodology is described in the Liquid Effluent
Study Project Plan WHC (1990a) and is based on an evaluation of
the most toxic substances that exist in an aqueous environment
under nc 1al temperatures and pressures.

e Determine which substances in the v ;testream are human or ; 11
carcinogens according to the International Agency for Research on
Cancer.

e Calculate the weight percent concentr :ion for each ci cinogen.
e Sum the resulting weight percent contributions.
o Designate the wastestream as carcinogenic if any of the positive

carcinogens are above 0.01% or if the total concentration or
positive and suspected (human or animal) carcinogens is above 1.0%.
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Table 5-1. Inorganic Chemistry for PUREX CWL. (sheet 2 of 2)

NOTES:

Statistics based on a single datum are noted by an asterisk (*). With
the exception of hydrogen ion and hydroxide, others report the upper limit
of the one-tailed 90% confidence interval. Hydrogen ion is based on the
lower 1imit of the one-tailed 90% confidence interval for pH sets with mean
values below 7.25 and on the upper limit of the one-tailed 90% confidence
interval for pH data sets with mean values of 7.25 or higher. The hydroxide
magnitude is equal to 1.00E-20 equivalents per gram (Eq/g)**2 divided by the
hydrogen ion value (in Eq/g).

Ion conc 1trations in Eq/g are based on the statistic. Conversions
include scale (ppb to g/g), molecular weight (constituent form to ionic
form), and equivalents (charges per ion). The column headed "Normalized"
shows normalized concentrations (also in Eq/g) calculated by increasing
concentrations of cations, excluding Hydrogen ion, or anions, excluding
hydroxide, by the normalization factor. The normalization factor is the
larger of the cation total, including Hydrogen ion, or anion total, including
hydroxide, divided by the smaller total.

Substance names may include MB (monobasic), DB (dibasic), TB (tribasic)
to identify the equivalents of hydrogen ion that have been neutralized from
polycrotic weak acids to form their conjugate bases.

Substances are formulated in the order listed. The column headed "%"
is the percent of the substance in the waste (gms/100gms). Substances
formulated with oxygen are based on the residual concentration of the
counterion. Other substance concentrations are based on the limiting residual
concentration of the cation or anion. The columns headed "Cation Out" and
"Anion Out" indicate the residual concentrations (in Eq/g) of each ion after
a substance concentration has been calculated.

5-6
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Table 4-3. Deposition Rate for PUREX CWL.

Flowrate: 5.23 E+08 L/mo

Constituent Kg/L* Kg/mo*
Barium 3.05E-08 1.60E+01
Boron 1.81E-08 9.47E+00
Calcium 1.91E-05 9.99E+03
Chloride 1.05E-06 5.49E+02
Copper 1.05E-08 5.49E+00
Fluoride 1.35E-07 7.06E+01
Iron 4,75E-08 2.48E+401
Magnesium 4.39E-06 2.30E+03
Manganese 6.17E-09 3.23E+00
Nitrate 5.81E-07 3.04E+02
Potassium 7.48E-07 3.91E+402
Silicon 2.49E-06 1.30E+03
Sodium 2.13E-06 1.11E+03
Strontium 9.68E-08 5.06E+01
Sulfate 1.05E-05 5.49E+03
Uranium 5.12E-10 2.68E-01
Zinc 7.05E-09 3.6 +00
Acetone 1.05E-08 5.49E+00
Ammon- 5.07F-08 2.65E+01
2-Butanone 1.0 -08 5.23E+00
Butylated hydroxy toluene 1.00E-08 5.23E+00
Dichloromethane 5.33E-09 2.79E+00
DS 6.62E-05 3.46E+04
TOC 1.10E-06 5.75E+02
Total Carbon 1.50E-05 7.85E+03
TOX (as C1) 1.00E-08 5.23E+00
241pm * 2.79E-15 1.46E-06
14C * 3.86E-12 2.02E-03
1297 * 5.46E-14 2.86E-05
239.240py * 2.13E-15 1.11E-06
805y * 2.38E-13 1.24E-04
234y * 2.15E-13 1.12E-04
238y * 1.65E-13 8.63E-05

NOTES:

Data collected from October 1989 through March 1990.

Flow rate is the average of rates from Section 2.0.

Constituent concentrations are average values from the Statistics Report

Section 3.0.

Concentration units of flagged (*) constituents are reported as curies
per liter.

Deposition rate units of flagged (*) constituents are reported as curies
per month.
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Table 3-1. Procedures for PUREX CWL Samples. (sheet 3 of 3)

LEAD# 50943B 509678
CofC# 50944 50968
Volatile organics (GC/MS) X X
LEAD# 50943T 509677
CofC# 50945 50969
Volatile organics (GC/MS) X X
LEAD# 50943E 50967E
CofC# 50946 50970

Atomic emission spectroscopy
Ignitability

Mercury (mixed matrix)
Reactive cyanide

Reactive sulfide

>< >< < >< ><

X
X
X
X
X

NOTES:

Procedures that were performed for a given sample are identified by an
"X". Procedure references appear with the data.

LEAD# is the Liquid Effluent Analytical Data number that appears in the
data reports. CofC# is the chain-of-custody number.

Abbreviations:
GC = gas chromatography.
LDL = low-detection limit.
MS = mass spectrometry.

3-4
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Table 3-1. Procedures for PUREX ( s. (sheet 2 of 3)
LEAD# 50725 50748E 50764E 50903E
CofC# 50728 50751 50767 50906
Atomic emission spectroscopy X X X X
Ignitability X X X X
Mercury (mixed matrix) X X X X
Reactive cyanide X X X X
Reactive sulfide X X X X
LI # 50943 50967
CofC# 50943 50967
Alkalinity X X
Alpha counting
Ammonia X X
Arsenic X X
Atomic emission spectroscopy X X

Beta counting
lac

Conductivity-field

Cyanide ‘

Direct aqueous injection (GC)
Fluoride (LDL)

Gamma energy analysis
Hydrazine

Ion chromatogra| vy

Lead

Low-energy photon detection
Mercury

pH-field

Plutonium sotopes

Selenium

Semivolatile organics (GC/MS)
Strontium beta counting
Sulfide

Suspended solids
Temperature-field

Thallium

Total cai on

Total dissolved solids

Total organic carbon

Total organic halides (LDL)
Total radium alpha counting
Tritium

Uranium

Uranium isotopes

Volatile organics (GC/MS) X X

>< >< >< >< < X<

< <X < > ><X X< >< < > > >< > >< > >< >< >< >< X<

< D<€ 2 > >< X< >< X< >< >< > =<
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Table B-1. Present PUREX Cooling Water Sample Data. (sheet 5 of 9)

Constituent Sample # Date Method Result
2-Butanone 50903 1/26/90 VOA <1.00E+01
2-Butanone 50903B 1/26/90 VOA 1.30E+01
2-Butanone 50903T 1/26/90 VOA 2.10E+01
2-Butanone 50943 2/16/90 VOA <1.00E+01
2-Butanone 509438 2/16/90 VOA <1.00E+01
2-Butanone 50943T 2/16/90 VOA <6.00E+00
2-Butanone 50967 2/22/90 VOA <1.00E+01
2-Butanone 509678 2/22/90 VOA <9.00E+00
2-Butanone 509677 2/22/90 VOA 1.20E+01
Butylated hydroxy toluene 50943 2/16/90 ABN 1.00E+01
Dichloromethane 50725 10/25/89 VOA <5.00E+00
Dichloromethane 507258 10/25/89 VOA 9.00E+00
Dichloromethane 507257 10/25/89 VOA 9.00E+00
Dichloromethane 50748 11/02/89 VOA <5.00E+00
Dichloromethane 507488 11/02/89 VOA <5.00E+00
Dichloromethane 507487 11/02/89 VOA 8.00E+00
Dichloror .hane 50764 11/14/89 VOA <5.00E+00
Dichloromethane 507648 1/14/89 VOA <5.00E+00
Dichloromethane 50764T 11/14/89 VOA <5.00E+00
Dichloromethane 50903 1/26/90 VOA 7.00E+00
Dichloromethane 50903B 1/26/90 VOA <5.00E+00
Dichloromethane 50903T 1/26/90 VOA <4.00E+00
Dichloromethane 50943 2/16/90 VOA <5.00E+00
Dichloromethane 509438 2/16/90 VOA <5.00E+00
Dichloromethane 509437 2/16/90 VOA <5.00E+00
Dichloromethane 50967 2/22/90 VOA <5.00E+00
Dichloromethane 509678 2/22/90 VOA 5.00E+00
Dichloromethane 50967T 2/22/90 VOA <5.00E+00
Tetrahydrofuran 50725 10/25/89 VOA <1.00E+01
Tetrahydrofuran 50725B 10/25/89 VOA <1.00E+01
Tetrahydrofuran 507257 10/25/89 VOA <1.00E+01
Tetrahydrofuran 50748 11/02/89 VOA <1.00E+01
Tetrahydrofuran 507488 11/02/89 VOA 1.00E+01
Tetrahydrofuran 507487 11/02/89 VOA <1.00E+01
Tetrahydrofuran 50764 11/14/89 VOA <1.00E+01
Tetrahydrofuran 507648 11/14/89 VOA <1.00E+01
Tetrahydrofuran 507647 11/14/89 VOA <1.00E+01
Tetrahydrofuran 50903 1/26/90 VOA <1.00E+01
Tetrahydrofuran 50903B 1/26/90 VOA <1.00E+01
Tetrahydrofuran 50903T 1/26/90 VOA <8.00E+00
Tetrahydrofuran 50943 2/16/90 VOA <1.00E+01
Tetrahydrofuran 509438 2/16/90 VOA <1.00E+01
Tetrahydrofuran 50943T 2/16/90 VOA <1.00E+01
Tetrahydrofuran 50967 2/22/90 VOA <1.00E+01
Tetrahydrofuran 509678 2/22/90 VOA <1.00E+01
Tetrahydrofuran 50967T 2/22/90 VOA <6.00E+00
Trichloromethane 50725 10/25/89 VOA <5.00E+00
Trichloromethane 507258 10/25/89 VOA <5.00E+00
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Table B-1. Present PUREX Cooling Water Sample Data. (sheet 9 of 9)

The following table lists the methods that are coded in the method column.

SC 14C UST-20C01
LSC Tritium UST-20HO03
LTOX Total Organic Halides-Low Detection Limit USEPA-9020
PH-F1d pH-Field USEPA-9040
PH-Lab pH-Laboratory USEPA-9040
SPFC, Total and Amenable Cyanide (Spectroscopy) USEPA-9010
SI.. Hydrazine-Low Detection Limit (Spectroscopy) ASTM-D1385
SSOLID Suspended Solids SM-208D
TC Total Carbon USEPA-9060
TDS Total Dissolved Solids . -208B
TEMP-F1d Temperature-Field Local
TITRA Alkalinity-Method B (Titration) ASTM-D10678B
TL.1A Sulfides (Titration) USEPA-9030
TOC Total Organic Carbon USEPA-9060
TOX Total Organic Halides USEF -9020
VOA Volatile Organics (GC/MS) USEPA-8240

Analytical Method Acronyms:

AA = atomic absorption spectroscopy.

GC = gas chromatography.

MS = mass spectrometry.

ICP =.inductive1y-coup1ed plasma spectroscopy.
References:

ASTM--"1986 Annual Book of ASTM Standards", American Society for Testing
and aterials, Philadelphia, Pennsylvania.

EPA--Various methods of the U.S. Environmental Protection Agency,
Wast a1gton, D.C.

UST--Methods of the United States Testing Company, Incorporated,
Richland, Washington.
' SM--"Standard Methods for the Examination of Water and Wastewater",
16th ed., American Public Health Association, American Water Works
Association and Water Pollution Control Federation, ¥ ;hington, D.C.

USEP; -"Test Methods for Evaluating Solid Waste Physical/Chemical
Methods", 3rd ed., SW-846, U.S. Environm@ tal Protection Agency,
Washington, D.C.
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adiological Surveillance esults

The ft lowing tables present available radiological data on CWL
discharges from 1976 through 1988. The data were obtained from monthly
composite samples of the effluent actually released to the environment. The
samples were obtained by a flow proportional sampler, and composited monthly
using data from the CWL flow instrumentation. The data have been published
on a yearly or quarterly asis, and made available to the public. The ¢ :a
have also been published in the 1istestre 1 Characterization Report.

At the end of 1984, a ¢ inge ' ; made in the reporting of plutonium in
liquid effluents released to the environment. Before that time, plutonium
releases were reported in grams per liter. Subsequent to that time, they
we! reported in micro-Curies per liter. In producing the following table,
the reported concentrations were multiplied by 1,000,000 to yield pico-Curies
per liter (pCi/1) after 1984, and micro-grams per liter before 1985. The
pre-1985 plutonium results can be converted to pico-Curies per liter by
multiplying by the specific activity of 239Pu, which is 61,400 pCi/ug.

The graphs that follow the tables present the same data in graphic
form. In the graphs, both "less than" results and real results are connected
with Tines. Each real result is marked with a plus sign ("+"). Thus, the
graph for 241Am shows only an upper bound for the actual « issions of 24lAm
through the CWL (all of the data are "less than" results). Similarly, the
graph for uranium shows only two instances in which uranium was actually
detected in the CWL (February 1977 and May 1985). The rest of the line on
uranium graph is merely an upper bound for the actual emissions of 1 anium
through the ( .. In the graphical presentation the plutonium data are all
in pico-Curies per liter.
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Crib Wasie Mani 'ment Sysiem

Wastestream AcL-.vitz Detafl —~
Units in pCi/L excepl Volume in L &
B —
Stream Code: PC PUREX Cooling Water 1]
Date VOLUME ALPHA BE1 SR-90 CS-137 PM-147 U{GROSS ) H-3 AM-241 PU-2239 o
[
7810 5.01E+08 1.50E+01 <1.00E+03 <S.86E-0S ~nN
7911 3.52E+08 6.57E+00 <1 .00E+03 «<2.07E-05 .
7912 4.30E+08 <1.96E+01 <1 .00E+03 <8.79E-0S
8001 1.20€+08 ¢3.36E+02 4.16€+01 2.40E+02 <4 . 0SE-0S Ev)
8002 1.28E+08 <3.74E+01 2 .69E+01 <1.01E-04 [
8003 2.92E+08 <3.14E+01 <8 _40E+00 <3.80E+01 <5.21E-0S Pz
8004 2.75E+08 <3.27€E+01 <1.SOE+01 <3.80E+01 <4.72€E-~0S ';2
8005 3.99E+08 <1.54E+01 <1 .10E+01 1.40E+02 <4.61E~0S
8006 4.37E+08 <1.SSE+01 <¢1.10E+0) <S5, 30E+01 <2.82E-~0S o
8007 4 .40E+08 <1.70E+01 <4.,00E+01 <4, 89€E-~0S o
8008 4,28E+08 4 .40E+00 <1.S58E-04 o
8009 3.44E+08 5.60E+00 3.09E-0S —-.
8010 3.46E+08 1.40E+01 <1.53E~05 —~ 3
8011 4 .08E+08 1.11E+401 «<7.00£+00 <4 .00E+00 2.356-05 ©n«©
8012 3.38E+08 1.56E+01 3.40€£+00 <4.00E+01 <1.43E-~04 g}:
8101 3.18E+08 1.026+01 <6.00E+00 1.73E~05 o o
8102 3.32E+08 2.30E201 <7 .00E+00 1.94€-05 o+ +
8103 5.87E+08 6.30E <3.00E+00 «<1.00E+01 4.89E-06 @
8104 2.98€+08 8.30E <1.00E+01 <4 00E+01 7.826-06 ™73
8105 3.82€+08 <5.90E «3.00E+00 ¢4 00E+0! 1.06£-05 o =
8106 5.30E+06 9.34¢ <1.00E+01 «<4.00E+01 2.44€E-05 —+H o
8107 S.12€E+08 <5.S0E <1.00E+01 <4.00E+01 3.26E-05 a
8108 4.47E+08 3.30E <9 .00E+00 <4.00E+01 «1.25E-05 35‘
g§1ng 4.60E+08 9 80Evuu <6.00E+00 <4 00E+O1 <8.53E-05 —
8 ) 1.77E+08 <5.50E+00 <1.00E+01 : <2.02£-05 o
Biii 7.15€+07 2.40E+01 2.80E+01 2.20E+02 1.38€-04 ‘e
8112 2.00E+08 9.30E+400 <7.00£+00 1.60E+02 2.43E-05 o
8201 8.18E+07 «<1.S1E+00 4.60€E+00 Y
8202 1.47E+08 <5.10E+00 3.40E+01 -
8203 2.60E+08 <3.10E+00 <«1.30E+0!1
8204 1.64E+08 «2.80E+00 <S.80E+00 1.00£+01 <3.00E+02 ‘;DU
8205 1.856+08 «<2_.60E+00 «<1.60E+0! —_
8206 3.72E+08 <¢2.10E+01 «<1.27E+02 «<1.00E+01 1.60E+02 1)
8207 3.86E+08 2.56E+01 1.69£+00 &
8208 4.32E+08 <5 .40E+00 <1.37E+01L @
8209 5.15€6+08 <2.30E+00 2.95E+01
8210 1.03E+09 <4 _10E+00 <4.20E+01 =
8211 1.83E+08 <¢2.20E+00 <1.00E+01 =t
8212 2.96E+08 <2.30E+00 «<1.SOE+01 <¢5_00E+00 <5.00E+01 :9,_
8301 3.24E+0G8 3.27E+02 1.36E+02 1.50£+01 5.70€E+01 o
8302 1.12E+08 <4 B80E+00 <7.30E+00 =
8303 2.28E+08 <6.20E+00 «<1.46E+01 <
8304 2.23E+08 «3.00€£+00 <1.00E+O1l «2.00E+02 :
81305 4.01E+08 4 .00E+01 1.71E+0" 2.10E+02
8306 4.54€+08 <3.00E+00 <I.30E+( «9.00E+01

TMO 1ue|d X3Ynd
06/1€/8 0Z WNpUaPPY ZvE0-dI-IHM
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Cri*~ Wa : Management System
Wa: sticam Activity Delail
Units | pCi/L oxcept Volume in L

Stream Code: PC PUREX Cooling Waler
Date VOLUME ALPHA BETA SR-90 Ccs-137 PM-147 U(GROSS) H-3 AM-241 PU-239
I 2.87E+08 <3 .00E+00 <3 B89E+( <1.00E+00 <2.00E+02
! S.S58E+Mr?  <¢2.8SE+00 “” 10E+us 3.50E+02
{ 4.STE+ <S.60E+00 26E+01 <1.00E+00 2.90E+03
| ' 6.01E+ve  <¢2.60E+00 5, 10E+01 00E+02 <6.0' 101 ¢5.0r¢00 <¢2.00E+02
b1 1.47E+409 <¢3.SO0E+00 <1.03E+02 +<o0.00E+00 1.60 ¢01 <2.00E+02
ea12 1.18E+09 3.00E+01 <6.10E+01
11 1.55E+09 <6.70E+00 <8.30E+00 <1 .92E+01 <1.00E+02 2.10E+02
12 S.20E+08 <¢3.20E+00 <¢2.S0E+01 <1 33E+0" <1.40E+02 <1.00E+00
gavd 1.46E+09 <9 _20E+00 S.44E+02 <2 .00E+! <6.37E+01 <2 00E+02 <1.00E+00 2.50€+02
8404 9.55E+08 «¢2.80E+00 <¢7.20E+00 <1 .S50E+us <4 70E+01 <2.00E+02 <1.00E+00
840S 9.74E+08 2.82E+01 <4 _19E+01 <2 ""E+01 <¢7.00E+01 <¢2.00E+02 <1.00E+00 <¢S5.00E+02
°406 9.38E+08 <6.80E+00 <¢3.40E+0] <2 E+01 <4 40E+0]1 <2.00E+02 <1.00E+00 <1.00E+00
07 1.08E+09 <S5.19E+01 <¢6.20E+01 <3 E+01l <4 ,30E+01 <2.00E+02 <1.00E+00 9.10E+04
0408 1.31E+09 <«8.30E+00 S.65E+01 <1 E+01 <4 .30E+01 <9.00E+0] <6.00E+0! 1.71E+03
8409 9 88E+08 «<1.S54E+00 1.19E+402 <3 .uvvE+01 5.90E+02 <9.00E+01 <1.00E+00 6.80E+02
8410 3.13E+08 <¢3.50E+00 1.21E+402 <2 ""E+01 <4.50E+01 1.30E+02 <3.00E+00 6.70E+02
8411 7.52E+08 «¢2,40E+00 <6.10E+01 <S5 E+O01 <4.60E+01 1.10E+02 <1.00E+00 4.50E+03
8412 9.81E+08 <¢2.60E+0] <3.08E+02 <3 .yuE+01l <4 . 60E+01 <4.00E+02 <1.00E+00 <3.00E+02
8501 1.10E+09 <4 .70E+00 8.00E+02 <4 .00E+01 4 S2E+01 <4.00E+02 8.10E+03
8502 8.08E+08 <4 .40E+00 1.00E+03 <3 S50E+01 <4 _70E+01 <7.00E+02 2.50E+03
8503 9.SSE+08 <¢3.30E+00 1.55€E+02 <1 .80E+01 5.20E+01 <¢3.60E+02 1.80E+03
8504 9.61E+08 <1.42E+00 9.23E+02 <2 .00E+01 <4.60E+01 <2.00E+02 3.10E+03
°c05 7.95€+08 <3.93E+00 8.90E+01 <3 .00E+01 <4 .40E+01 <4.00E+02 1.10E+04
06 7.71E+08 <1, 45E+00 8.90E+01 <1 S50E+0]1 «<4.20E+01 5.30E+02 9.50E+02
07 1.47E+09 <3.00E+00 1.93E6402 <2 .00E+01 <4.60E+01 <2.00E+02 1.70E+03
08 1.23E+09 <1.70E+00 2.70E+01 <2 .80E+01 <¢4.22E+01 1.40E+02 <5 .00E+02
09 1.15E+09 «7.20E+00 8.00E+01 <1 . 80E+01 <4.80E+01 <7.00E+01 S.40E+03
10 8.74E+08 8.90E+01 9.80E+0]1 <¢2.90E+01 <6.00E+01 1.20€+02 1.20E+04
11 1.18E+09 2.70E+02 <5.20E+01 <3 .90E+01 <4.20E+01 1.00E+02 1.50E+04
12 9.97E+08 <4.90E+00 «<1.90E+01 <1 80E+01 <S5.00E+0] 3.80E+02 2.50E+02
01 8.70E+08 7.74E+00 2.96E+02 <1 60E+01 <«4.20E+01 1.40E+01
02 1.00E+09 1.88E+01 4. 38E <2.20E+01 <¢4.50E+01 1.20E+03
2003 1.27E+09 <6.70E+00 2.8lE+us  <2.00E+01 <4.40E+01 ¢<1.00E+03
8604 1.38E+09 «<2.20E+00 <5 . 20E+01 <¢2.50E+01 <¢5.00E+OL <5 .00E+02
8605 9. 27E+08 <¢2.S50E+00 <¢3.20E+01 <¢4.90E£+01 <4.60E+01 <5.00E+02
8606 1.166£+09 <4 .40E+00 1.89E+02 1.20E+01 <4 .00E+01 4.60E+0]
8607 1.59€E+09 1.36E+01 1.54E+402 <2.70E+0] <4.50E+01 1.50E+05
2R08 1.40E+09 9.80E+00 2.33E+402 <4.00E+01 <6.00E+01 8 .60E+02
09 6 .STE+08 <«7.80E+00 7.90E+01 <2 60E+01 <6.70E+01 <3.00E£+02
10 J.16E+08 <3 .20E+00 <2.90E+01 1.63E+0)1 <¢7.00E+01 <4.10E+03
1! 1.72E+08 <1 .43E+01 <5.30E+01 <7 .30E+01 <] .S5SE+02 5.90E+02
12 1.86E+08 «1.88E+00 <J.40E+01 ~<” 10E+01 <4 .S50E+01 5.00E+02
8701 1.99E+08 «2.44E+00 <6.70E+01 60E+01 <5.20E+01 1.40E+03
8702 2.40£+08 <6 .90E+00 <4.60E+01 70E+01 <4.60E+01 5.00E+02
8703 5.42E+08 6.80E+00 6.00E+01 90E+01 <4 .40E+01 2.70E+02
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Stream Code: PC
Date VOLUME

.15E+09
.49€£+08
L95E+08
.32E+09
.90E+08
.09E+09
.3BE+08
.29E+08
.94E+08
.18€E+08
.09E+09
. 14E+09
.31E+08
.T1E+08
.36E+09
.B6E+08
.38E+09
.93E+08
.T1E+08
.24E+09
.80E+08

=N = () L = (D b= O e

€0 €O 0o OO GO o GO CO CO OO OO OO OO OO oo O O
[ X--R--R N--N- - -N--N- N -N--N--I R AR ]
_—_r_—_O 00000000 rm—=OO
N=OWE~SNDNELDN =N = OW

[V NT-¥- 4 - Nl XY N

Total volume:

Crib W.ste Management Sy;lom
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PUREX Cooling Water

ALPHA

.S0E+00
.80E+00
.90E+00
.S6E+00
.04E+00
.66E+00
.43E+00
.39F400
.6 00
.00c+00
.49E+00
.S4E+00
.41E+00
L79E+00
.40E+00
L03E+00
.11E+00
.94E+00
L03E+00
.93E+00
.89E+00
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.5 01
.0 01
.99 +01
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.Kec401]
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.44E
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L 13E+01

SR-90

.60E+¢01
.80E+O1
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.56E+01
L37E+01
,68E+01
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L21E 0
LT2E +(

L4TE+ G
.34E+¢01
.67E+01
.38E+01
.1SE+01
.36E+01
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.13E+01
.95€+01
.40E+01]
.48€E+01
.S54E+01

Cs-137

L00E+01]
L40E+01
.84E+01
.82E+01
.87€E+01
.38E+01
.34E+01
.34E+01
L23E+01
.13€E+01
.94c401
‘401
Locc+01
.89E+01
.54€E+01
.T1E+01
.06E+01
.94£+01
.44E+01
L4T7E+01
.S1E+01
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.90E+02
.20E+02
.08E+02
.23€+03
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L04E+03
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.S0E+02
.50E+02
L29E+02
.S0E+02
.62E+03
.36€+02
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.61€+03
.50£+02
.65€+03
.19E+03
.05€+02
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.82E+03

AM-241

.00E+02
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.78E+01
L27E+01
.43E+01
L10E+01
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NAAAAAAAAAA
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WHC-EP-0342 Addendum 20 8/31/90
PUREX Plant CWL

PUREX Plant CWL Radiological Release History.
Cesium 137.
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WHC-EP-0342 Addendum 20 8/31/90

PUREX Plant CWL

PUREX P° 1t CWL Radiological Release History.
Gross Uranium.
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WHC-EP-0342 Addendum 20 8/31/90
PUREX Plant CWL

PUREX Plant CWL Radiological Release History.
Americium 241.
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