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PUREX PLANT CSL
STREAM-SPECIFIC REPORT

PUREX/UO, Operations

ABSTRACT

The proposed wastestream designation for the PUREX Plan CSL 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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EXECUTIVE SUMMARY

The proposed wastestream designation for the Plutonium-Uranium Extraction
(PUREX) Plant CSL (sometimes called the Chemical Sewer 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.* This proposed designation is

ased on applying both process and sample data to e WAC 173-303 requirements
for the three types of dangerous waste: (1) listed, (2) criteria, and

(3) characteristic dangerous waste. Process data were based on process
knowledge of the operation of the PUREX process and operations. Sample data
are based on samples downstream of all process contributors. Five random

¢ 1ples were obtained during ion exchanger regeneration between August 1986
and March 1988 and six random samples were obtained between October 1989 and
February 1990 during routine operation. The "listed" dangerous waste
determination was made with process data supplemented with sampling data;

the "criteria" and "characteristic" dangerous waste determinations were made

th sampling data.

*Ecology, 1989, Dangerous Waste Regulations, Washington (State)
Administrative Code (WAC) 173-303, Washington State Department of Ecology,
Olympia, Washington.
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LIST OF TERMS

ammonium fluoride and ammonium nitrate
aqueous makeup

U.S. Department of Energy

percent equivalent concentration
Washington State Department of Ecology
ethylenediaminetetraacetic

extraction procedure

U . Environmental Protection Agency
halogenated hydrocarbons

heating, ventilation, and air conditioning
jon-specific electrode

Pipe & Operations (Gallery)

polycyclic aromatic hydrocarbons
polychlorinated biphenyl
Plutonium-Uranium Extraction

Revised Code of Washington

Washington (State) Administrative Code
90% confidence interval
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PUREX PLANT CSL
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 reducing 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 cor aminant
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 effluent streams.
This characterization consists of integrating the following elements, pursuant
to the Washington (State) Administrative Code (WAC) 173-303 (Ecology 1989):
process data, sampling data, and 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 Table 1-1. This document is one of the 33 reports.

1.2 APPROACH

This report characterizes the Plutonium-Uranium Extraction (PUREX)
Plant CSL (sometimes called the Chemical Sewer wastestream), 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 characterization strategy (shown in Figure 1-1) is implemented by
means of the following steps.

1. Describe both process and sampling data (Sections 2.0 and 3.0,
respectively).

2. Integrate the data (Section 4.0).
3. Propose a designation (Section 5.0).

4. Design an action plan, if needed, to obtain additional
characterization data (Seci i 6.0).

1-1
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Figure 1-1. Characterization Strategy.
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1.3 SCOPE

The scope of this document is the ch and radiological
characterization of the PUREX Plant CSL. JREX Plant CSL originates in
the PUREX Plant, which is located at the | 1 Site (Figure 1-2). This
document does not address any other iste: leaving the PUREX Ilant

(e.g., solid, gaseous, or sanitary waste).

Historical changes, process campaign changes, and sampling data are
considered only if relevant to the characterization of the wastestream as it
presently exists. Future configurational/pro« ;s modifications are addressed
only if they 11 significantly alter the present effluent.
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Figure 1-2. Location of the PUREX Plant at the Hanford Site.
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2.0 PROCESS KNOWLEDGE

This section presents a qualitative and quantitative process knowledge-
based characterization of the chemical and radiological constituents of the
PUREX Plant CSL wastestream, which is located in the 200 East Area of the

inford Site. These process data are discussed in terms of the following
factors:

1. Location and physical layout of the process facility

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

3. The identity of the wastestre. contributors

4. The identity, flowrate, and concentration of the constituents of
each contributor.

2.1 IYSICAL LAYOUT

The PUREX Plant CSL is a system of pipes that transport nonradioactive
liquid effluents (excluding sanitary waste) from the PUREX process into a
common discharge line along the north side of the PUREX Plant. These sources
include regenerant from the demineralizer; noncontaminated floor drains;
vessel heating and cooling coil effluent; building heating, ventilation, and
air conditioning (HVAC) wash water; pipe shaft sump waste; vacuum pump seal
water; nonprocess steam condensate, etc.

The PUREX Plant is a collection of buildings and facilities located in
the 200 East Area of the Hanford Site. The main building, 202-A, is a heavily
shielded, reinforced-concrete structure of the sort known as a canyon build-
i1 This building contains the main equipment used in the PUREX process.

The main PUREX Plant building, the 206-A Acid Fractionator Building, the
211-A Chemical-Handling Facility, the 203-A Pumphouse and Uranium Storage
Area, and the 2901-A High-Water Tank are the contributors to the PUREX Plant
CSL. (See Figure 2-1.)

2.1.1 The 202-A Building

Building 202-A is a reinforced-concrete st icture 1,005 ft long, 119 ft
de at its widest point, and 100 ft high, with 40 ft of this height below
grac  (Figure 2-2). The canyon, which extends nearly the length of the
202-A Building, contains and shields the process equipment used for proces-
sing irradiated nuclear fuel. The canyon consists of the canyon proper,
crane cab gallery, process cells, hot pipe trench, and ventilation air
tunnel.

2-1
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2.  CONTRIBUTORS

Contributors to the PUREX Plant CSL wastestream are as follows:

Floor drains in the 202-A Pipe and Operations (P&0) Gallery (only
if diverted to PUREX Plant CSL from their normal routing to storage
tanks in U-Cell and to the F-Cell Sump). The routing of the

P&0 Gallery floor drains to the CSL is a minor modification to the
noy 1 configuration used for housekeeping. This modification adds
200 East Area raw water and dirt that has been tracked into the
building from outside. No chemicals containing listed compounds
are stored in this room.

The 618-1 and 618-2 Flash Tanks containing spray water and steam
condensate from heating coils located in the P&0 Gallery and aqueous
makeup (AMU) area. These tanks are in the 202-A 1ilding.

Cooling water and steam condensate from the three fractionator
condensers and reboiler in the 206-A Building.

The sink drain from the battery room, and the floor and sink drains
from the instrument shop and maintenance shop in the 202-A Building.
Westinghouse Hanford has an aggressive program to prevent the
improper disposal of dangerous wastes generated in the: areas.

Drains from nonradioactive clothing changerooms in the PUREX Plant
lab (202-A Building).

HVAC-related drainage from the lab ventilation room in - e
202-A Building.

Lab and process water stills condensate and still bottoms in the
202-A Building.

Floor drains frc the air compressor, process blower, and service
blower rooms in the 202-A " 1ilding.

Condensates from the blower rooms in the 202-A Bui® ing.

Overflows from various demineralized water storage tanks (Tk-223
in the 202-A Building and Tk-30 in the 211-A Area).

Floor drains from the 211-A Pumphouse. These drains flow throu
the B-669 pH neutralization system before entering the CSL. See
Section 2.3.1.3 for administrative controls used on the 202-A site.

Sumps from the 203-A Area, via Tk-Pl, which are used to collect sump
waste (mostly rainwater) to verify that it meets release limits
before discharge to the PUREX Plant CSL. Operating procedures
ensure that chemical spills and radic :tive liquids are not routed
to the CSL, but are ultimately discharged to underground storage.
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2.3 PROCESS DESCRIPTIONS

The process descriptions comprise three parts: a discussion of current
activities, a discussion of relevant past activities, and a discussion of
relevant planned future activities. As used in this context, current
activitiec are defined as those activities which occurred during the period
from Octt :r 1989 through March 1990. Past activities occurred before the
current period, and future activities follow it.

2.3.1 Current Activities

The discussion of current activities proceeds in three parts. The first
is an overview of processing at the PUREX Plant. The second is a description
of those activities which produce the CSL. The third is a discussion of
administrative controls.

2.3.1.1 PUREX Process Overview. The PUREX nuclear fuel processing plant,
located in the 200 East Area of the DOE’s Hanford Sif in southeast
Washington, separates usable actinides from fission products in irradiated
nuclear fuel. Briefly, the process consists of dissolving the fuel and then
separating the actinides using liquid-liquid solvent extraction. The driving
forces for the separations consist of concentration changes, temperature
changes, and chemical additions. PUREX is the source of five liquid effluent
streams, which are mostly by-products of the various driving forces. These
liquid effluent streams are the PDD, CWL, SCD, CSL, and ASD.

The concentration changes are provided by dilution with water and by
removal of water (and sometimes nitric acid) by boiling. Cold chemical
additions to the process add water that must be removed in the concentration
stages. Although most of the water boiled out of solutions is re-used in
dilution stages, there is some excess which requires disposal. This water
is the source of the PDD, sometimes cal 1| Process Condensate. Addendum 12
addresses the PDD.

Boiling process solutions and condensing the :sulting vapors requires
the use of steam and cooling water, and produces steam condensate and wi. .
water as effluents. Changing the temperatures of process solutions to drive
the separations produces more steam condensate and warm water. This steam
« lensate and warm water constitutes most of the liquid ¢ ‘luents from PUREX,
i1 21y, the CWL (sometimes called Cooling Water), SCD (sometimes called Steam
Condensate), and most of the CSL (sometimes called Chemical Sewer).
Addenda 20, 5, and 2 address the CWL, SCD, and CSL, respectively.

Ventilation, heating, and water services, together with room drainage
(mostly shower rooms, water coolers, housekeeping water, and steam and water
leaks, together with occasional chemical leaks), contribute the remainder of
the CSL.

Removing the protective cladding from the fuel, the first step in fuel
dissolution, produces large quantities of gaseous ammonia. This ammonia is
scrubbed from the offgas with water to prevent releasing the ammonia to the
air, and to alleviate the explosion hazard which the ammonia would otherwise

2-1
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Figure 2-3. Routing of Liquid Effluents From the PUREX Plant.
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Figure 2-6. Typical Condenser Schematic.
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2.3.3 Future Activities

Project W-019 will tie in e CSL to the PUREX Plant CWL and eliminate
the 216-A-29 Ditch as the route to the 216-B-3 Pond. The tie-in point will
be downstream of sampling points and diversion valves of both streams. This
re-routing will allow the decommissioning of the 216-A-29 Ditch.

..1e 200 Area Treated Effluent Disposal System will eventually dispose of
the CSL. The Tri-Party Agreement mi° stone for this system is June 1995.

2.4 PROCESS DATA

The discussion of process data proceeds in two parts. The first
su arizes the expected concentrations by discussing the entire PUREX Plant
CSL. The second discusses the classes of contributors. For the entire
CSL, the point of estimation is downstream of all contributors. For the
classes of contributors, the points of estimation are just before the
contributors enter the CSL. (Please note that the estimated TOX or total
organic hali @, is an upper limit that is not expected to be exceeded. The
actual concentration of TOX is probably lower.)

4.1 ie Entire PUREX Plant CSL

Table 2-2 presents the estimated average concentrations of the chemical
constituents of the PUREX Plant CSL. These concentrations are derived from
the estimated concentrations during ion exchanger regeneration and during
routine operation (i.e., the rest of the time). The flow of the CSL is
estimated to range from 55 to 1,470 gal/min (9,000,000 to 243,000,000 L/mo).
When the PUREX Plant if fully operational, the flow is typically about
1000 gal/min (165,000,000 L/mo). When the cooling water to the Vacuum
Fractionator is turned off, the flow is typically about 300 gal/min
(50,000,000 L/mo). Table 2-3 lists the total flows for the present period,
by month.

2.4.1.1 Operation During Ion Exch: jer Regent ition. The PL.:X . /ant CSL
flowrate is estimated to range from 255 to 1,470 gal/min (42,000,000 to
243,000,000 L/mo)during regeneration, with an average of 1,070 gal/min
(180,000,000 L/mo). Table 2-4 contains the estimated average composition
of the PUREX Plant CSL during ion exchanger regeneration.
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Table 2-4. Est- ted Concentration of the PUREX Plant CSL
During Regeneration. (Units are ppb)

Aat.as Averaqge Ao v.a_ Average
concentration

1,1,1-Trichloromethane 1.8 E-01 Barium 7.2 E+401
Benzene 1.4 E-O01 Bromodichloromethane 6.3 E-01
Cadm 11 1.5 E+00 Calcium 4.7 E+04
Chloroform 1.5 E+01 Copper 1.2 E+02
Iron 4 ? E+02 Magnesium 1.1 -04
Manganese 2.. E+01 Nickel 2.6 £+01
Potassium .0 E+03 Sodium 1.5 E+05
Tin* 9.8 E-02 Toluene 1.6 E-01
Uranium 1.81 10 Vinyl chloride 9.2 E-01
Zinc 5.3 E+01 Chloride 1.7 E+04
Nitrate 1.4 E+03 11fate 5.4 E+05
TOC 8.7 E+02 TOX <5.8 E+03

*The reported tin concentration is based solely on the quantity of
tin Ided in the PUREX process. There are nn data available on the actual
tin content of either the raw water suppliic . from the river or the
PUREX Plant CSL.

2.4.1.2 Routine Operation. The PUREX Plant L flowr: : is estimated to
range from 55 to 1,400 gal/min (9,000,000 to 230,000,000 L, o) during routine
operation, with an average of 1,000 gal/min (165,000,000 L/mo). When the
cooling water is turned off to the vacuum fractionator, the flow is typically
300 gal/min (50,000,000 L/mo). Table 2-5 presents the estimated composition
of the PUREX Plant CSL during routine operation.

2 .2 Major PUREX Plant CSL Influents

The estimates that follow are based on a combination of process
knowledge (that is, how each particular process operates) and samp  results
for the water supply streams to the 1 ectiy ‘ocesses. In each case, a
discussion describes the process. Based on tnis descr :.ion, analyses of
input water are combined, and chemical species are added or removed as
appropriate to determine an estimated composition. As a result, the
estimates are no better than the sample data for the supply water streams,
namely, the 200 East Area raw water, the 200 East Area sanitary water, and the
laundry steam condensate. (In | “ticular, the validity of the laundry steam
condensate as a model for steam condensate in the PUREX Plant has been
questioned. To the extent that the Taundry steam condensate data reflect
extraneous contamination not derived from by-products, this contamination is
included in the estimated concentrations. The estimates should not be
construed to suggest that there is process knowledge of contamination from
sources other than by-products.)
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Table 2-6. Estimated Contaminant Concentrations in Condensate.
(Units are ppb)

Average Average

Analyte concentrgtion Analyte concentrgtion
Barium 1.8 E+01 Calcium 7.7 E+03
Chloroform 1.2 E+01 Chloride 1.4 E+03
Copper 8.1 E+02 Iron 2.1 E+03
Magnesium 1.8 E+03 Manganese 1.6 E+01
Potassium 3.3 E+02 Sodium 8.9 E+02
Sulfate 5.5 E+03 TOC 1.0 E+04
Toluene 4.0 E-O1 Uranium 3.5 E-01
Vinyl chloride 1.0 E+01 Zinc 3.0 E+01

In case of process upset, sanitary water could leak into the condensate
lines. Table 2-7 1lists the measured contaminant concentrations in sanitary
water. The organic chloride value is merely an upper limit based on the
quantity of chlorine used in producing sanitary water.

2.4.2.3 Vacuum Fractionator. This stream consists of steam condensate,
demineralized water (added to the steam de-superheater for the reboiler), and
raw water. Contaminant Tevels should be slightly lower than those for raw
water. Table 2-8 Tists estimated contaminant concentrations in the vacuum
fractionator effluent.

During normal operation, the combined condensate and demineralized water
flow is estimated at 30 gal/min (5,000,000 L/mo), and the raw water flow is
750 gal/min (124,000,000 L/mo), yielding an average total vacuum fractionator
flow of 780 gal/min (129,000,000 L/mo).

2.4.2.4 Low-Risk Floor Drains. The streams consist of sanitary water, with
an admixture of surfactants used in showering. Better characterization of
these streams will require sampling and analysis of sanitary water to
establish the component matrix, and sampling and analysis of composite

PUREX Plant CSL effluent for surfactants. Table 2-9 lists the estimated
contaminant concentrations in the low-risk floor drain effluent.

The estimated flowrate of Tow-risk floor drains is 0 to 130 gal/min (O
to 21,000,000 L/mo), with an estimated average flowrate of 40 gal/min
(7,000,000 L/mo).

2.4.2.5 Moderate-Risk Floor Drains. Each contributor in this classification
is composed of one or more of four substreams: floor drainage, ventilation
scrub water, water distillation effluent, and compressor cooling water. The
collective flow of these streams is estimated to vary between 0 and

120 gal/min (0 and 20,000,000 L/mo), with an average of 68 gal/min
(11,000,000 L/mo).

Floor drainage effluent rarely exists and can be ignored for purposes
of estimation.
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Table 2-7. Analyte Concentrations in Sanitary Water.

(U
Analyte Average Analyte Average
concentration concentration

1,1,1-Trichloromethane 5.0 E-01 Barium 2.8 E+01
Benzene 4.0 E-O1 Bromodichloromethane 1.8 E+00
Calcium 1.8 E+04 Chloroform 2.7 E+01
Copper 1.1 E+01 Iron 8.3 E+01
Magnesium 4.2 E+03 Manganese 1.0 E+01
Nickel 1.0 E+01 Potassium 8.0 E+02
Sodium 2.3 E+03 Toluene 4.0 E-01
Uranium 7.3 E-01 Vinyl chloride 1.0 E+00
Zinc 2.0 E+01 Chloride 8.6 E+03
Nitrate 3.7 E+02 Sulfate 1.7 E+04
Organic chloride <7.7 E+03

Table 2-8. Estimated Conci trations frr the Vacuum Fractionator.
(Units are ppb)

Average Average
Analyte Concentration Analyte Concentration
1, . 2.7 01
Benzene 4.0 E-02 Bromodichloromethane 1.8 01
Cadmium 2.2 E+00 Calcium 1.7 v404
Chloroform 1.2 E+01 Copper 9.1 01
Iron 2.6 E+02 Magnesium 4.0 103
Manganese 1.0 E+01 Nickel 9.4 +00
Potassi . 7.5 E+02 Sodium 2.1 403
Toluene 4.0 E-02 Uranium 6.9 E-01
Vinyl Chloride 1.0 E-01 Zinc 2.1 E+01
Chloride 9.2 E+02 | trate 9.0 E+02
Sulfate 1.0 E+04 T0C .2 E+06
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Table 2-9. Estimated Concentrations in the Low-Risk
Floor Drain Effluent. (Units are ppb)

Average Average
Analyte concentration Analyte concentration
1,1,1-Trichloromethane 5.0 E-01 Barium 2.8 E+01
Benzene 4.0 E-O1 Bromodichloromethane 1.8 E+00
Calcium 1.8 E+04 Chloroform 2.7 E+01
Copper 1.0 E+01 Iron 8.3 E+01
Magnesium 4.2 E+03 Manganese 1.0 E+01
Nickel 1.0 E+01 Potassium 8.0 E+02
Sodium 2.3 E+03 Toluene 4.0 E-01
Uranium 7.3 E-01 Vinyl chloride 1.0 E+00
Zinc 2.0 E+01 Chloride 8.6 E+03
Nitrate 3.7 E+02 Sulfate 1.7 E+04
Total organic chloride <3.9 E+03 Surfactants

Ventilation scrub water effluent is concentrated sanitary water
contaminated with microbiocides, some airborne dust, and atmospheric gas.
(Several microbiocides are added to the water in the air scrubbers:

Dearcide 730 (7 avoirdupois oz/mo/scrubber), Dearcide 722

(10 fluid oz/mo/scrubber), and Dearcide 717 (10 fluid oz/mo/scrubber).

These microbiocides are added to the air scrubber to prevent the growth of
harmful microorganisms in the scrub water.) Table 2-7 lists the contaminants
in sanitary water. In the wet scrubbing process, organic chlorides such as
chloroform should evaporate slightly faster than the water. The water should
become saturated with carbon dioxide, and should convert ambient nitrogen
oxides to nitric acid, which could then react with steel in the scrubber to
produce ferric nitrate, as well as other nitrates. Ambient sulfur oxides
would also produce sulfuric acid, sulfurous acid, and iron sulfates and
sulfites, all at extremely low concentrations. Table 2-10 Tists the expected
contaminant concentrations in the ventilation scrub water effiuent. The

flow of ventilation scrub water is estimated to range from 0.05 to 0.8 gal/min
(8,000 to 130,000 L/mo), with an average of 0.2 gal/min (33,000 L/mo).

The water distillation effliuent consists of steam condensate. Table 2-6
Tists expected contaminants for this stream. The fiow is estimated to range
from 0 to 20 gal/min (0 to 3,000,000 L/mo), with an average of 3 gal/min
(500,000 L/mo).

The compressor cooling water effluent consists of sanitary water that has
been used to cool the air compressors and the compressed air they produce,
and Tiquids removed from the compressed air. Table 2-11 Tists the expected
contaminants in the compressor cooling water effluent. The flow of compressor
cooling water is estimated to range from 0 to 100 gal/min
(0 to 17,000,000 L/mo) with an average of 65 gal/min (11,000,000 L/mo).

Table 2-12 1ists the expected contaminants in the moderate-risk floor
drain effluent.
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Table 2-10. Estimated Concentrations in the Ventilation Scrub
Water Effluent. (Units are ppb)

Average Average

Analyte concentration Analyte concentration
Barium 3.8 E+03 Calcium 2.5 E+06
Copper 1.4 E+03 Iron 1.1 E+04
Magnesium 5.7 E+05 Manganese 1.4 E+03
Nickel 1.4 E+03 Potassium 1.1 E+05
Sodium 3.1 E+05 Tin 4.7 E+02
Uranium 9.8 E+01 Zinc 2.9 E+03
Chloride 1.2 E+06 Sulfate 2.4 E+06
Nitrate 1.5 E+05

Table 2-11. Estimated Concentrations in the Compressor Cooling Water.
(Units are ppb)

Average Average
Analyte concentration Analyte concentration
1,1,1-Trichloromethane 5.0 E-01 Barium 2.8 E+01
Benzene 4.0 E-O1 Bromodichloromethane 1.8 E+00
Calcium 1.8 E+04 Chloroform 2.6 E+01
Copper 1.1 E+01 Iron 8.2 E+01
Magnesium 4.2 E+03 Manganese 1.0 E+01
Nickel 1.0 E+01 Potassium 7.9 02
Sodium 2.3 E+03 " luene 4.0 £-01
Uranium 7.3 E-01 Vinyl Chloride 1.0 E+00
Zinc 2.0 E+01 ( lor 2 8.6 E+03
Nitrate 3.7 E+02 Suifate 1.7 E+04
Total organic carbon 2.7 E+04
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Table 2-12. Estimated Concentrations in the Moderate-Risk Floor
Drain Effluent. (Units are ppb)

Ay -age Average
Analyte concentrgtion Analyte concentgation
1,1,1-Trichloromethane 5.0 E-01 Barium 4.2 E+01
Benzene 4.0 E-01 Bromodichloromethane 1.8 E+00
Calcium 2.8 E+04 Chloroform 2.6 R+01
Copper 1.6 E+01 Iron 1.2 E+02
Magnesium 6.3 E+03 Manganese 1.5 E+01
Nickel 1.6 E+01 Potassium 1.2 E+03
Sodium 3.4 E+03 Tin* 1.8 E+00
Toluene 8.0 E-01 Uranium 7.2 E-01
Vinyl Chloride 1.1 E+01 Zinc 2.0 E+01
Chloride 1.3 E+04 Nitrate 9.2 E+02
Sulfate 2.6 E+04 Compressor oil 1.1 E+04

*The value for tin represents the concentration added by the air
scrubbers, because no information is available on the concentration of tin
in raw water.

2.4.2.6 P&0 Gallery and AMU. This stream normally consists of an irregular
mixture of steam condensate, sanitary water, and raw water. The flow is
estimated to vary from 0 to 40 gal/min (0 to 7,000,000 L/mo), with an average
of 6 gal/min (1,000,000 L/mo). Expected contaminant concentrations are

close to those of sanitary water. Table 2-7 contains estimated contaminant
concentrations for sanitary water. (The P&0 Gallery portion of this stream
normally flows into tanks in U-Cell and into the F-Cell sump. U-Cell tank
waste and F-Cell sump waste are sent to underground storage.)

2.4.2.7 211-A. The major portion of this stream consists of discontinuous
demineralizer regenerant. Regeneration uses sulfuric acid and sodium
hydroxide and releases the contaminants that the demineralizer had removed.
Table 2-13 1ists the estimated contaminant concentrations during ion exchanger
regeneration. The regenerant volume averages 1A 000 gal (61,000 L), with an
estimated range of from 15,000 to 17,000 gal (..,000 to 64,000 L).

2.4.2.8 Raw Water. The 200 East Area raw water has been sampled and analyzed
(Jungfleisch 1988). Table 2-14 1ists the estimated contaminant concentrations
in raw water. The 200 East Area raw water consists of water which has been
pumped from the Columbia River. The estimated flow of raw water into the

CSL is 30 gal/min (5,000,000 L/mo). Although fluoride has not been detected
in the 200 East Area raw water, the detection 1imit was 500 ppb, which is

much higher than the concentrations found in the CSL during routine operation.

2.4.2.9 Sanitary Water. The overflow from the water tower (Tk-2901A)
consists of 200 East Area sanitary water. The flow is estimated at 25 gal/min
(4,000,000 L/mo). Table 2-7 lists the composition of 200 East Area sanitary
water.
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2.4.3 Variability

The PUREX Plant CSL is a highly variable stream. The vacuum fractionator
effluent, which accounts for approximately 80% of the stream, normally flows
only during the PUREX Plant operation and contributes little contamination
beyond that found in the Columbia River. During periods of the PUREX Plant
shutdown, concentrations of many components may increase by a factor of
five. The primary contributor of detectable solutes, ion exchanger
regenerant, rarely flows into the PUREX Plant CSL and is a highly variable
stream, even during regeneration.

2.4.4 Process Monitoring

After the contributors to the CSL have flowed together, the CSL flows
through manhole 4. (Figure 2-1 calls out manhole 4 as the CSL Pit.)
A flowmeter in manhole 4 measures the flowrate of the CSL, driving a flow
totalizer and flow-proportional sampler. Table 2-3 contains the total flow,
in liters, measured by this system during the current period. A continuously
operating sample pi ) located in manhole 4 transfers a small stream from
the CSL into the 295-AC sample shack, where the stream passes through a
pH monitor and a radiation process control monitor. This side stream also
passes by a grab sampler (used for taking the characterization samples
reported in this addendum) and a flow proportional sampler used for providing
a record of the radioactivity in the CSL. The radiation monitor is sensitive
to gamma radiation and automatically diverts the CSL to the 216-A-42 Diversion
Basin if the count rate exceeds the alarm limit (currently set at 4,580 counts
per minute). Procedures require manual diversion of the CSL if the pH drops
below 3 or exceeds 11. The current pH alarm settings are 5 and 11.
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3.0 SAMPLE DATA

This chapter provides an account of the sampling data relative to the
characterization and designation of the CSL. The chapter comprises two
parts: a discussion of the source of the data, and the presentation of the
data.

3.1 DATA SOURCE

This analysis uses two sources of sampling data: wastestream data and
background data. The wastestream data comprise the data collected from
samples of the CSL. The background data comprise the data collected from
water supply streams which feed the CSL, and from similar streams.

3.1.1 MWastestream Data

The chemical and radiological data for this report come from samples
taken at the 295-AC Building, which houses equipment used to monitor and
sample the CSL. Five samples (taken on August 5, 1986; December 5, 1986;
March 12, 1987; June 12, 1987; and March 11, 1988) provided data for the CSL
during ion exchanger regeneration. Six samples (taken on October 16, 1989;
October 19, 1989; November 27, 1989; January 17, 1990; February 13, 1990; and
February 20, 1990) provided data for the CSL during routine operation (that
is, when the demineralizers, or ion exchangers, are not being regenerated).
The sample analyses were performed at the contract laboratory.

Sampling and analytical protocols followed are discussed in Section 3.0
of the "parent" document.

Table 3-1 details the analyses which were performed on the CSL during
regeneration; Table 3-2 details the analyses which were performed during
routine operation.

3.1.2 Background Data

Background data came from three sources: samples of raw water, samples
of 200 East Area sanitary water, and samples of condensed steam
(2724-W laundry steam condensate). The raw water data are an update of the
data presented in Preliminary Evaluation of Hanford Liquid Discharges to
Ground (Jungfleisch 1988). The 200 East Area sanitary water data derive from
Hanford Sanitary Water Quality Surveillance, CY 1985, and the corresponding
reports for 1986, 1987, and 1988 (Somers 1986, 1987, 1988, 1989). The
2724-W laundry steam condensate data derive from a sampling campaign conducted
October 1, 1989, to March 30, 1990, in support of this document. (The
2724-W laundry steam condensate is not a feed stream to the CSL, but should
be similar to the steam condensate which feeds the CSL.)
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Table 3-2. Analytical Procedures for the CSL During Routine Operation.
(sheet of 3)

LEAD# 50689 50709 50796 50891
C of C# 50689 50709 50796 50891
Alkalinity
A]Pha counting
241 pm
Ammonia
Arsenic

Atomic emission spectroscopy
Beta counting

14

Conductivity-field

Curium isotopes

Cyanide

Direct aqueous injection (GC)
Fluoride (LDL)

Gamma energy analysis
Hydrazine

Ion chromatography

Lead

Low-energy photon detection
Mercury

pH-field

Plutonium isotopes

Selenium

Semivolatile organics (GC/MS)
Strontium beta counting
Sulfide

Suspended solids
Temperature-field

Thallium

Total carbon

Total dissolved solids

Total organic carbon

Total organic halic : (177)
Tot_. radium alpha counting
Tritium
Uranium

Uranium isotopes
Volatile organics (GC/MS)

>< >< >< € >€ >€ ><€ >< D<€ D¢ >< D< D<€ D<€ D<€ D<€ < D<€ D€ D< D¢ D D<€ D D<K < < 2€ <D< D€ D< D<€ X< XX
€ € > D€ D€ D€ 2 D€ D€ D<€ D<€ D€ D DX D<€ D<K DX < < €< ><€ 2< D<€ D<€ D<€ D<€ X< X< >€< <2< D€ >< >< ><
>< >< >< € € >< D€ D€ 3< D<€ D D<€ D<€ 3< D< D€ > < € € D<€ D€ 3< D<€ D<€ D€ D<€ DX O< D<€ D<€ D<€ D<€ >< <
D€ D€ D<€ D€ D€ D<€ D<€ < D<€ D<€ D<€ D<€ < < O< DX DX X< < € >€ 2< D<€ D<€ >< X< < >€ >€ >< D€ > D<€ X< X<

LEAD# 50689B 50709B 50796B 508918
C of C# 50690 50710 50797 50892
Volatile organics (GC/MS) X X X X
LEAD# 50689T 50709T 50796T
C of C# 50691 50711 50798
Volatile organics (GC/MS) X X X
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Table 3-2. Analytical Procedures for the CSL During Routine Operation.
(sheet 2 of 3)

LEAD# 50689E 50709E 50796E

C of C# 50692 50712 50799
Atomic emission spectroscopy X X
Ignitability X X
Mercury (mixed matrix) X X
Reactive cyanide X X
Reactive sulfide X X

LEAD# 50939 50955
C of C# 50939 50955
Alkalinity X X
A1?ha col ting
24Am

D€ DX D<K X<

Ammonia X
Arsenic X
Atomic emission spectroscopy X
Beta counting

l4ac

Conductivity-field

Curium isotopes

Cyanide

Direct aqueous injection (GC)
Fluoride (LDL)

Gamma energy analysis
Hydrazine

Ion chromatography

Lead

Low-energy photon detection
Mercury

nH-field

~<lenium

Semivolatile organics (GC/MS)
Strontium beta counting
Sulfide

Suspended solids
Temperature-field

ThalTium

Total carbon

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< >< >< >< > > >€ >< > >< >< ><
€ < >< DX DX D > X< <D< D > >€< >< >< >€ >< >< ><

3-4




WHC-EP-0342 Addendum 2 08/31/90
PUREX Plant CSL

Table 3-2. Analytical Procedures for the CSL During Routine Operation.
(sheet 3 of 3)

LEAD# 509398 509558
C of C# 50940 50956
Volatile organics (GC/MS) X X
LEAD# 50939T 50955T
C of C# 50941 50957
Volatile organics (GC/MS) X X
LEAD# 50939E 50955E
C of C# 50942 50958
Atomic emission spectroscopy X X
Ignitability X X
Mercury (mixed matrix) X X
Reactive cyanide X X
ictive sulfide 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. C of C# is the chain-of-custody number.

Abbreviations:
gas chromatography (GC)
low-detection limit (LDL)
mass spectrometry (MS).
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3.2 DATA PI {TATII

3.2.1 Istestream Data

Append: B contains the results of individual analyses for chemicals and
1 lionuclides. Table 3-3 presents a su iary of the CSL data during
regeneration. Table 3-4 presents a summary of the CSL data for routine
operation.

3.2.2 Bar gr« d ita

The CSL is largely a mixture of the 200 Ea: Area raw water,
200 East Area sanitary water, and condensed steam. Consequently, - =ase
three streams compose appropriate background data. Table 3-5 presents a
summary of the background data for the 200 ast Ari raw water . d the
200 East Area sanitary water. Table 3-6 presents a summary of additional
data on organic substances in » 200 East sanitary ter. Table 3-7 presents
a su ijary of the data for 272 laundry steam condensate.
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Table 3-3. Statistics for PUREX CSL--Ion Exchanger Regeneration.

Analyte N MDA Method Mean StdErr 90%CILim Maximum

Aluminum 5 2 LM 2.04E+02 1.56E+02 4.99E+02 6.08E+02
Barium 5 0 N/A .14E+01 2.09E+01 1.13E+02 1.48E+02
Cadmium 5 2 LM 5.46E+00 2.82E+00 1.08E+01 1.30E+01
Calcium 5 0 N/A 3.92E+04 1.32E+04 5.94E+04 9.09E+04
_1loride 5 2 DL 1.14E+04 7.48E+03 2.55E+04 2.54E+04
Coj 5 2 DL 6.26E+02 3.62E+02 1.31E+03 1.19E+03
Cyanide 5 4 DL 1.04E+01 N/A N/A 1.19€E+01
Fluoride (IC) 5 4 I 1.23E+04 N/A N/A 3.39E+03
Fluoride (ISE) 1 0 N/A 2.13E+02 N/A N/A 2.13E+02
Iron 5 0 N/A 4.58E+02 1.42E+02 6.75E+02 9.37E+02
Lead 4 1 LM 2.19E+01 4.33E+00 3.01E+01 3.12E+01
Magnesium 5 0 N/A 8.36E+03 2.64E+03 1.24E+04 1.86E+04
Inganese 5 0 N/A 3.30E+401 1.61E+01 5.77E+01 9.70E+01
Mercury 5 0 N/A 1.01E+00 4.27E-01 1.67E+00 2.52E+00
Nickel 5 3 DL  1.10E+01 1.26E+00 1.49E+01 1.30E+01
Nitrate 5 3 DL 1.27E+04 1.87E+04 7.03E+04 5.19E+03
Potassium 5 0 N/A 2.30E403 6.94E+02 3.36E+03 4.09E+03
Silver 5 4 DL 8.00E+00 N/A N/A 1.70E+401
Sodium 5 0 N/A 2.05E+05 1.26E+05 3.99E+05 7.05E+05
Strontium 5 4 DL  3.11E+02 N/A N/A 3.53E+02
Sulfate 5 0 N/A 7.65E+05 4.57E+05 1.47E+06 2.53E+06
Uranium 5 0 N/A 8.40E-01 2.78E-01 1.27E+00 1.94E+00
Zinc 5 0 N/A 2.58E+402 1.03E+02 4.16E+02 4.88E+02
Acetol 3 0 N/A 9.03E+01 3.08E+01 1.48E+02 1.50E+02
Ammonia 5 3 DL 5.46E+01 7.79E+00 7.86E+01 7.00E+01
Dichloromethane 5 4 DL 1.10E+01 N/A N/A 1.50E+01
Chloroform 5 3 DL 4.32E+01 6.41E+01 2.40E+02 1.71E+02
Alpha (pCi/L) 5 0 N/A  2.37E400 1.23E+00 4.26E+00 7.24E+00
Beta (pCi/L) 5 0 N/A 8.99E+00 1.37E+00 1.11E+01 1.38E+01
Conductivity (uS) 5 0 N/A 2.85E+03 7.47E+02 3.99E+03 4.83E+03
pH (dimensionless) 5 0 N/A 4.34E+00 1.47E+00 6.60E+00 9.98E+00
Temperature (°C) 5 0 N/A 2.27E+401 4.38E+00 2.94E+01 3.76E+01
5 0 N/A 6.5fF+03 2.76E+03 1 NRE+04 1.72E+04

)/L) 5 0 N/A 1.8...02 5.06E+401 2 _;E+02 3.07E+02

The column headed MDA (minimum detectable amount) is the number of
results in each data set below the detection limit.

The column headed Method shows the MDA replacement method used:
replacement by the detection limit (DL) and replacement of single-valued
MDAs by the log-normal plotting position method (LM).

The column headed "90%CILim" (90% Confidence Interval Limit) is the
upper limit of the one-tailed 90% confiden Tlimit.

U its are parts per billion (ppb) unless otherwise indicated.
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Table 3-4. Statistics for PUREX CSL-Routine. (sheet 2 of 2)

Constituent N MDA Method Mean StdErr 90%CILim Maximum

241am (pCi/L) 4 0 n/a 1.03E-01 6.13E-02 2.03E-01 2.73E-01
137¢s (pCi/L) 4 3 DL 2.85E-01 1.04E-01 4.55E-01 5.78E-01
14C (pCi/L) 3 2 DL 3.33E+00 5.03E-01 4.28E+00 4.14E+00
3H (pCi/L) 2 1 DL 2.29E+02 8.35E+01 4.87E+02 3.13E+02
238py (pCi/L) 31 DL 7.62E-03 4.55E-03 1.62E-02 1.58E-02
239.,240py (pCi/L) 4 0 n/a 3.09E-01 1.37€-01 5.33E-01 6.59E-01
Radium Total (pCi/L) 4 3 DL 9.74E-02 5.81E-02 1.93E-01 2.66E-01
234y (pCi/L) 4 0 n/a 1.71E-01 1.39E-02 1.94E-( 2.06E-01
238y (pCi/L) 4 0 n/a 1.50E-01 7.75E-03 1.63E-U1 1

.70E-01

NOTES:
Mean values, standard errors, confidence interval limits and maxima are
in ppb (parts per billion) unless indicated otherwise.

The column headed MDA (Minimum Detectable Amount) is the number of
results in each data set below the detection limit.

The column headed Method shows the MDA replacement method used:
replacement by the detection limit (DL), replacement of single-valued MDAs
by : log-normal plotting position method (LM), or replacement of multiple
valued MDAs by the normal plotting position method (MR).

..1e column headed "90%CILim" (90% Confidence Interval Limit) is the lower
1imit of the one-tailed 90% confidence interval for all ignitability data sets
and pH data sets with mean values below 7.25. For all other data sets it
is the upper 1imit of the one-tailed 90% confidence interval.

The column headed "Maximum" is the minimum value in the data set for

ignitability, the value furthest from 7.25 for pH, and the maximum value for
all other analytes.
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Table 3-7. Summary of 2724-W Laundry Steam Condensate Data.
(sheet 2 of 2)

Radionuclides (pCi/L)

241pm 2 5.77E-03 1.66E-03
§0Co 3 7.13E-01 3.14E-01
137¢Cs 3 1.80E+00 1.21E+00
1291 3 1.19F-01 6.94F-0?
238py 2 1.5..03 1.0 -

239py 4 7.82E-03 6.27E-03
05y 4 1.80E-01 1.60E-01
234y 4 8.90E-02 6.65E-02
235y 3 1.43t-02 7.13E-03
238y 3 9.39E-02 2.16E-02

NOTES:

1) Data from sampling campaign conducted October 1, 1989, to March 30,
1990 in support of Stream Specific Reports.

2) N is defined as the number of test results available for a particular
analyte. N may reflect both single and multiple data sets

ABBREVIATIONS:
ppb = parts per billion
US = microsiemens
g = micrograms
TOC = Total Organic Carbon

TOX Total Organic Halides
TDS = Total Dissolved Solids
pCi/L = picocuries per liter
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4.0 DATA OVERVIEW
4.1 DATA COMPARISON

Table 4-1 compares the composition of the CSL during routine operation
to the drinking water standards (SV1) and (in the case of radionuclides) the
derived concentration quides (SV2). The presence of aluminum in the CSL

stream is believed to be due to the use of flocculants in the sanitary water
system.

Tables 4-2 and 4-3 compare the composition of the CSL during regeneration
and routine operation, respectively, to the background water sources:
200 East Area raw water, 200 East Area sanitary water, and laundry steam

condensate (standing in for PUREX condensed steam, which has not been
sampled).

4.2 STREAM DEPOSITION RATES

Table 4-4 presents calculated stream deposition rates for the CSL.
These deposition rates a1 ba: 1 on the composition of the CSL during routine
operation, and on flow data from the current period.
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Table 4-3. CSL During Routine Operation versus Background.
(sheet 2 of 2)

Routine Raw Sanitary Steam
Constituent cSL Water Water Condensate
24lpm (pCi/L) 1.03E-01 5.77E-03
137¢s (pCi/L) 2.85E-01 1.80E+00
14c (pCi/L) 3.33E+00
3H (pCi/L) 2.29E+02
238py (pCi/L) 7.62E-03 1.57E-03
239py & 240py (pCi/L) 3.09E-01
Ra ium Total (pCi/L) 9.74E-02
23s8y (pCi/L) 1.71E-01 8.90E-02
238y (pCi/L) 1.50E-01

4-5
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5.0 DESIGNATION

This section proposes that the CSL Wastewater Wastestream not be
designated a dangerous waste. This proposed designation uses data from both
the effluent source description and sample data (Sections 2.0 through 4.0)
and complies with the designation requirements of WAC 173-303-070.

The WAC 173-303-070 contains the procedure for determining if a waste
is dangerous. This procedure is illustrated in Figure 5-1 and includes the
fol »wing:

o Dangerous Waste Lists (WAC 173-303-080)
e Dangerous Waste Characteristics (WAC 173-303-090)
e Dangerous Waste Criteria (WAC ..J-31 -100).

5.1 DANGEROUS WASTE LISTS

A waste -+ considered a listed dangerous waste if it either contains a
discarded chemical product or originates from a dangerous waste source (per
WAC 173-303-082). The proposed designation was based on a combination of
process knowledge and sampling data.

5.1.1 Discarded Chemical Product

A wastestream constituent is a discarded chemical product
(WAC 173-303-081) if it is listed in WAC 173-303-9903 and is characterized
by one or all of the following descriptions.

e The listed constituent was the sole active ingredient in a
commercial chemical product which has been discarded. Commercial
chemical products which, as purchased, contained two or more active
ingredients were not designated as discarded chemical products.
Products which contained nonactive components such as water,
however, were designated if the sole active ingredient in the
mixture was listed in WAC 173-303-9903.
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e The constituent results from a spill of unused commercial chemical
products. (A spill of a discarded chemical product would cause a
wastestream to be designated during the time that the discharge is
occurring. The approach taken is that the current wastestream
would not be designated unless a review of past spill events
indicates that the spills are predictable, systematic events that
are ongoing or are reasonably anticipated to occur in the future.
In this report, the evaluation of this criterion is based on a
review of spill data in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act.

e The constituent is discarded in the form of a residue resulting from
cleanup of a spill of an unused commercial chemical product on - e
discarded chemical products list. (A chemical product that is
used in a process and then re¢ 2ased to the wastestream is not a
discarded chemical product. Off-specification, unused chemicals,
and chemicals that have exceeded a shelf 1ife but have not been
used are considered discarded chemical products.)

5. .2 Dangerous Waste Sources

A Tist of dangerous waste sources is contained in WAC 173-303-9904,
pursuant to WAC 173-303-082. There are three major categories of sources in
WAC 173-303-9904. The first is nonspecific sources from routine operations
occurring at many industries. The second is specific sources (e.g., wastes
from ink formulation, etc.), none of which occur at the PUREX Plant. The
third is state sources, which are limited to polychlorinated biphenyl
(PCB)-contaminated transformers and capacitors resulting from salvaging,
rebu- 1ing, or discarding activities.

5.2 STED WASTE DATA CONSIDERATIONS

1e proposed designation of the \ stestream described in this report is
basi  >n an evaluation of process and sampling data. The followii sections
describe e types of information used = this designation.

5.2, Process Evaluation

Processes were reviewed and compared with the dangerous waste source
list (no chemicals are discarded into the stream). This process evaluation
is necessary because the stream could be a Tisted waste if a listed waste
was known to have been added at any upstream location, even if a listed
constituent was not detected at the sample point. The process evaluation
included a review of process diagrams and operating procedures. It should
be noted that no laboratory drains are connected to the CSL.
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5.3 Disc ‘'ded Chemical Products

With the ex: tion of acetone, chloroform, mercury, 1d methylene
chloride, all of the substances in Tables 5-2 and 5-3 are ionic and will be
treated as a group following the nonionic substances. The nonionic substances
will be treated separately in this section.

Tables 5-2 and 5-3 contain a listing of the 16 potential discarded
cl rical products identified from sampling data (using the screening procedure
described in Section 5.2).

Based on the considerations and data presented in the following sections,
it is concluded that the wastestream does not contain any discarded chemical
products.

5.3.1.1 Acetone. :etone has been used in PUREX in laboratory operations.
Interviews with laboratory personnel provided no evidence that acetone had
been disposed of into the CSL. It is noted that waste acetone from the

PUREX laboratory is handled as radioactive waste; the disposal of radioactive
materials into the CSL is prevented through physical controls and
administrative procedures and would be readily detected by routine plant
radiation surveys. It is concluded that the acetone seen in the CSL is not
the result of the discard of a chemical product.

The presence of acetone in the CSL is associated with the regeneration
of the ion exchangers. Acetone was seen in three of the five regeneration
samples taken of the CSL at an average concentration of 90 ppb. It was not
seen in any of the six samples taken of the CSL at times when ion exchange
regeneration was not occurring. The ion exchangers contain an organic resin
which can break down in the presence of oxidizing agents to yield simpler
oxygenated compounds such as acetone. Analyses of demineralized water from
the 222-S Facility lend credence to the suggestion that the jon exchange
resins used to produce demineralized water at the PUREX Plant could also be
degrading to produce acetone in the amounts seen in CSL samples
(Bergmann 1989).

3.1.2 Chlorofo (Trichloi __:thane). Chlorofc... is used in P!
laboratory operations. Interviews with laboratory personnel provided no
evidence that chloroform had been disposed to the CSL stream. A review
CERCLA spill records did not reveal any spills of chloroform during the
current period. It is noted that waste chloroform from the PUREX laboratory
is handled as radioactive waste; the disposal of radioactive materials into
the CSL is prevented through physical controls and administrative procedures,
and would be readily detected by routine plant radiation surveys. It is
concluded that the chloroform seen in the CSL stream is not the result of
the discard of chemical product.

The maximum concentration of chloroform seen in the CSL during routine
operation is 22 ppb. ..e threshold value for chloroform based on water
supplied to PUREX is 50 ppb as presented in Section 5.2 of the "parent"
document. As the concentration of chloroform seen in this wastestream is
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Dangerous Waste Designation Report for PUREX Chemical Sewer-lon Exchanger Regenerate
Dangerous Waste Characteristics - WAC 173-303-090

Value DW Number
.,48€-05 Undesignat-~
2.08 Undesignat
.14€-02 Undesignat
.00E+00 Undcsignat:
.13E-01 Undesignatea
.47€-03 Undesignated
.05E-02 Undesignated
. .85E-02 Undesignaled
Joxic Mercury (mg/L) .67€-03 Undesignated
Toxic Silver (mg/L) .35€-02 Undesignated

Dangerous Waste Criteria - WAC 173-303-100

Characteristic

Ignitables % (Calc)
Corrosivity-pH

Reactivily Cyanidc ‘1g/kg
Reacllvllg Sulfid« w9/kg
EP arium (r .?

EP Toxic Cadmium (..y4,/L)
EP Toxic Chromium {(mg/L)
EP Toxic Lead (mg/L)

EP

EP

ot N ps OO po O ps o

"¢-§ °lqel

6-S

Toxic Persistant Carcinogenic
Subslance ECx HH% PAH To*-1% W Number-Positive
Alc—“‘num nitrate 1.08E-08 0.00E+00 0. .00E+00 0.0 +00
Bai m chloride 3.49E-10 0.00E+00 0.00E+00 0.0 +00 .
Caumaium chloride 2.80E-10 0.00E+00 0.00E+00 2.8 -08 Undesignated
Calcium chromate{VI) J3.15E-11 0.00E+00 0.00E+00 3.15c-08 Undesignated
Copper(1l) chloride 4 37€E-07 0.00E+00 0.00E+00 0.00E+00
Iron(111) fluoride 2.76E-08 0.00E+00 0.00E+00 0.00E+00
Lead sulfate 8 .46E-1i0 0.00E+00 0.00E+00 0.00E+00
Magnesium chloride 2.22E-09 0.00E+00 0.00E+00 0.00E+00
Magnesium sulfate 9.67E-09 0.00E+00 0.00E+00 0.00E+00
Mercury(II) chloride 4 57€E-10 0.00E+00 0.00E+00 0.00E+00
Nickel(II) cyanide 2.33E-08 0.00E+00 0.00E+00 0.00E+00
Nickel(II) hydroxide 1.88E-11 0.00E+00 0.00E+00 1.88E-08 Undesignated
Potassium fluoride * 0lE-08 0.00E+00 0.00E+00 0 NNE+00
Silver nitrate J3E-08 0.00E+00 0.00E+00 0 JE+00
Sodium fluoride 5.83E-08 0.00E+00 0.00E+00 0.vJE+00
Sodium nitrate 2.63E-09 0.00E+00 0.00E+00 0.00E+00
Strontium nitrate 1.60E-10 0.00E+00 0.00E+00 0 "~ME+00
Uranyl nitrate 4. 25E-11 0.00E+00 0.00E+00 0 1E+00
Zinc nitrate 2 .44E-09 0.00E+00 0.00E+00 0.9vE+00
Acetone 1.48E-07 ~ 00E+00 0.00E+00 0.00E+00
Ammonia 6.06E-08 00E+00 0.00E+00 0.00E+00
Chloroform 9.23E-07 v.23E-06 0.00E+00 9.23E-06 Undesignated
Methylene chloride 1.25E-07 1.25E-06 0.00E+00 1.25E-06 Undesignated
Total 1.87E-06 1.05E-05 0.00E+00 1.06E-05
DW Nymber Undesignated Undesignated Undesignated Undesignated
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Dangerous Waste Designation Report for PUREX Chemical Sewer-Routine Operation
Dangerous Waste Criteria - WAC 173-303-100

Toxic Persistant Carcinogenic
Substance EC% HHZ PAHZ TotalX W Number-Positive
Aluminum nitrate 3.29E-07 0.00E+00 0.00E+00 0.00E+00
Aluminum sulfate 3.50E-09 0.00E+00 0.00E+00 0.00E+00
Barium chloride 5.14E-09 0.00E+00 0.00E+00 0.00E+00
Calcium tetraborate 2.87E-09 0.00E+00 0.00E+00 0.00E+00
Copper(II) chloride 8.37E-07 0.00E+00 0.00E+00 0.00E+00
Iron(III) chloride 3.39E-09 0.00E+00 0.00E+00 0.00E+00
Iron{III) fluoride 8.71E-07 0.00E+00 0.00E+00 0.00E+00
Lead chloride 8.38E-09 0.00E+00 0.00E+00 0.00E+00
Magnesium chloride 6.59E-08 0.00E+00 0.00E+00 0.00E+00
Magnesium sulfate 1.32E-07 0.00E+00 0.00E+00 0.00E+00
Mercury(II} chloride 1.69E-09 0.00E+00 0.00E+00 0.00E+00
Sodium metasilicate 5.74E-08 0.00E+00 0.00E+00 0.00E+00
Uranyl nitrate 9 .30E-10 0.00E+00 0.00E+00 0.00E+00
Zinc nitrate 7.24E-09 0.00E+00 0.00E+00 0.00E+00
Ammonia 6.30E-08 0.00E+00 0.00E+00 0.00E+00
Trichloromethane 1.39E-07 1.39E-06 0.00E+00 1.39E-08 Undesignated
Total 2.53E-06 1.39E-06 0.00E+00 1.39€E-06
DW Number Undesignated Undesignated Undesignated Undesignated

Dangerous Waste Constituents - WAC 173-303-9905

Substance

Hydrogen fluoride
Trichloromethane

Barium and compounds,NOS
Lead and compounds,hK NOS
Mercury and compounds ,h NOS

Substance names may inc le MB (monobasic), DB (dibasic}, or TB (tribasic) to identify the
equivalence of hgdrog ion that have been nutralized from polyprotic weak acids to form

their conjugate bases

Results based on a si .e datum are note by an asterisk (X). Others are based on
lower limit of the on---ailed 80% confiadence interval for pH data sets with mean values
below 7.25 or by the ver limit of the one-tailed 90% confidence interval for all other
data sets.

EP Toxic contaminants. |nitabilitg. and reactivity are reported by standard methods when
available. In the ience of EP Toxicity data, total contaminant concentrations

evaluated. In lieu o1 closed cup ignition results, ignitability is estimated from
sum of the contributions of all substances that are 1gnitable when pure. A waste
flagged as dangerous i°

is by SwW-846: g

amenable cyanide and :nable sulfide.

Inorganic substances are fomulated and their possible concentrations calculated

designation purposes only. The actual existance in the waste of these substances is not

implied and should not be infered.

sum of the ignitable substances exceeds one percent. Reactivity
50 mg ¢ cyanide as hydrogen cyanide per kg of waste or 500 mg of sulfide
as hydrogen sulfide per kg of waste. Total cyanide and total sulfide are used in lieu of

‘€-§ ?lqe]l
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Dangerous Waste Designation Report for PUREX Chemical Sewer-Routine Operation
Finding: Undesignated
Discarded Chemical Products - WAC 173-303-081

Substance
Hydrogen
Mercury
Trichloro

fluoride

methane

Review Number
U134 (DW)
ULSL1(EHW)
U044 (EHW)

Dangerous Waste Sources - WAC 173-303-082

Substance
None

Review Number
None

Status

Not Discarded
Not Discarded
Not Discarded

Status
Not applicable

DW Number

Undesignated
Undesignated
Undesignated

DW Number
None

‘€-§ 3|qe]

21-S

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

Dangerous Waste Mixtures - WAC 173-303-084

Toxic Persistant Carcinogenic
Substance EC% HHZ PAHZ TotalZz
Aluminum nitrate 3.29E-07 0.00E+00 0.00E+00 0.00E+00
Aluminum sulfate 3.50E-09 0.00E+00 0.00E+00 0.00E+00
Barium chloride 5.14E-09 0.00E+00 0.00E+00 0.00E+00
Calcium tetraborate 2.87E-09 0.00E+00 0.00E+0Q0 0.00E+00
Copper(II} chloride 8.37E-07 0.00E+00 0.00E+00 0.00E+00
Iron(III) chloride 3.39E-09 0.00E+00 0.00E+00 0.00E+00
Iron(III) fluor e 8.71E-07 0.00E+00 0.00E+00 0.00E+00
Lead chloride 8.38E-09 0.00E+00 0.00E+00 0.00E+00
Magnesium chloride 6.59E-08 0.00E+00 0.00E+00 0.00E+00
Magnesium sulfate 1.32E-07 0.00E+00 0.00E+00 0.00E+00
Mercury(II) chloride 1.69E-09 0.00E+00 0.00E+00 0.00E+00
Sodium metasilicate 5.74E-08 0.00E+00 0.00E+00 0.00E+00
Uranyl nitrate 9.30E-10 0.00E+00 0.00E+00 0.00E+00
Zinc nitrate 7.24E-08 0.00E+00 0.00E+00 0.00E+00
Ammonia 6.30E-08 0.00E+00 0.00E+00 0.00E+00
Trichloromethane 1.39€E-07 1.39E-06 0.00E+00 1.39E-06
Total 2.53E-06 1.39E-06 0.00E+00 1.39E-06
DW Number Undesignated Undesignated Undesignated Undesignated
Dangerous Waste ( racteristics - WAC 173-303-090

Characteris ic Value DW Number

Ignitability (Degrees F) >207 Undesignated

Corrosivity-pH 7.84 Undesignated

Reactivity Cyanide (mg/kg) ¢<1.00E+02 Undesignated
Reactivity Sulfide (mg/kg) <1.00E+02 Undesignated

EP Toxic Arsenic (mg/lL) ¢<S.00E-0]1 Undesignated
EP Toxic Barium (mg/L) <1.00E+00 Undesignated
EP Toxic Cadmium (mg/L) <1.00E-01 Undesignated
EP Toxic Chrominm (mg/L) ¢<5.00E-01 Undesignated
EP Toxic Lead /L) ¢<5.00E-01 Undesignated
EP Toxic Mercu (mg/L) ¢2.00E-02 Undesignated
EP Toxic Selen.unm {mg/L) ¢<5.00E-01 Undesignated
EP Toxic Silver (mg/L) <5.00E-01 Undesignated
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nonspecific waste sources (F wastes) in WAC 173-303-9904. The process
1luation did not discover any di |erous v ste sources in CSL. Sampling
.a were utilized to el t the pr¢ 1:ss evaluat 1. The: ita ro rted
acetone and cyanide salts in the CSL during ion exchanger (demineralizer)
regeneration. If the acetone was introduced into the CSL as a spent solvent,
then the CSL would contain a dangerous waste source. As discussed in
: ion 5.3.1.1, the acetone was associated with ion exchanger regeneral »n
and is believed to be a reaction product, which is not a spent solvent. If
» ¢ 1nide salts entered the CSL as a result of metal plating or metal heat
treatment operations, then the CSL would contain waste from a dangerous
i1ste source. However, these operations are not carried out at the
PUREX Plant. As discussed in Section 5.3.1.6, concentrations of ions elevated
above detection 1imits are expected during regeneration. It is concluded
that the wastestream is not a dangerous wa: : source and does not contain
any dangerous waste sources.

5.4 DANGEROUS WASTE CRITERIA

A waste is considered a dangerous waste if it meets any of the following
criteria categories (WAC 173-303-100): toxic dangerous waste, persistent
dangerous waste, or carcinogenic dangerous waste. A description of the
methods used to test the sampling data against the criteria is contained in
I C-EP-0275 (WHC 1990a). Summaries of the methods, along with the results,
are contained in the following sections.

5.4.1 Toxic Dangerous Wastes

The procedure for determining if a wastestream is a toxic dangerous
waste is as follows (WAC 173-303-101):

e Collect and analyze multiple samples from the wastestream.

e Calculate the upper limit of the one-sided 90% confidence interval
(90%CI) for each analy: in the wastestream (WHC 1990b).

e Formulate substances from the analytical data. NCL... This step
is only required for inorganic analytes because it is not possible
> complete the evaluation based on the concentration of cations
and anions. This methodology is described in WHC-EP-0275
(WHC 1990a) and is based on an evaluation of the most toxic
substances that can exist in an aqueous environment Iler normal
temperatures and pressures.

e Assign toxic categories to the substances detected or, in the case
of inorganic analytes, postulated to be in the wastestream.

o Calculate the contribution of each substance to the percent
equivalent concentration (EC%).
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5.5.2 Corrosivity

A waste is a corrosive dangerous waste if it has a pH of <2.0 or >12.5.
No pH value was derived from the process data, and dilution does not have a
significant effect on the pH of the CSL. The pH of this wastestream is
monitored, and if the pH begins to approach either 2.5 or 2, the stream is
diverted to the 216-A-42 Diversion Basin (downstream of the sampling and
| itoring point). If necessary, tI diverted waste is then neutralized.
Lonsequently, the re” 1ised CSL is not a corrosive dangerous waste.

5 3 Reactivity

An aqueous waste is reactive if the waste contains an amonnt of cyanide

or sulfide under conditions near corrosivity to threaten human ealth or the

ivironment (WAC 173-303-090[7]). A recent revision to the SW-846 (EPA 1986)
procedure provides ire quantitative "indicator" levels for cyanide and
sulfide. These indicator levels for hydrogen cyanide and hydrogen sulfide

‘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 sti s was
considere not reqgulated based on reactivity.

)r samples collected before July 1989, total cyanide and total sulfide
were used for comparison. After July 1989, the revised SW-846 procedure was
used in comparing the data.

§.5.3.1 Ion Exchanger Regeneration. No total sulfide and 1.14 E-02 ppm
al CN- were found in the sample data in Table 5-2. Because the equivalent
concentration (assuming all CN- present can form HCN) is 1.10 E-02 ppm
and the H,S concentration is below the detection 1imit of 1 ppm, the CSL is
>t a reactive dangerous waste during regeneration.

5.5.3.2 Routine Operation. Using the SW-846 procedure, both the cyanide

and sulfide concentrations in the CSL during routine operation were determined
to be less than 100 ppb. Therefore, the CSL is not a reactive dangerous

waste during routine operation.

.4 Extraction ..ocedure ..xicity

An effluent stream was considered regulated under the ’ toxicity

criteria (WAC 173-303-090[8]) if the upper 90%CI for the specific compounds

in the wastestream exceeded the EP toxicity concentration limits. The SW-846
procedure provides specific guidance for obtaining data results for comparison
against the EPA toxicity limits. Until July 1989, total compound concentra-
tions were compared against the limits, resulting in a more conservative
designation. Since that time, the sampling data have been collected and

alyzed according to the EP toxicity method specified in SW-846.

5.5 .1 Ion Exchanger Regeneration. Six analytes with concentrations above
detection limits that are on the EP toxic 1ist were found in the CSL during
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6.0 ACTION PLAN

This chapter addresses recommendations for fuf ‘e waste characterization
ta: s for the CSL that are within the scope of the riquid Effluent Study
Project Plan (WHC 1990a). The final extent of and schedule for any
recommended tasks are subject to negotiation between Ecology, EPA, and DOE.

An implementation schedule for the completion of these tasks will give
consideration to other compliance actions already under way as part of the
Tri-Party Agreement (Ecology et al. 1989), and on the availability of funding.
A11 ¢ Fluent monitoring and sampling 11 be conducted according to DOE

Order 5400.1 (DOE 1988).

6.1 FUTURE SAMPLING

The random sampling conducted during the October 1989 to March 1990 time
period covered the routine operation process configurations. The regeneration
configuration was not sampled during this period.

Further sampling should be undertaken to better characterize the CSL
during regeneration. Samples of the regenerant itself would be particularly
informative.

6.2 TECHNICAL ISSUES

As described in Section 2.0, the CSL was sampled at the 295-AC Sampling
and Monitoring Building. This sample point was chosen because it is a common,
accessible location downstream of all the contributing wastestreams.

Although most of the individual contributors to the CSL are inaccessible,
they are mostly either of 1little interest or rarely (if ever) exist, and
therefore are not amenable to sampling. The major exception is the
demineralizer regenerant. Any sampling of the regenerant should be upstream
of the neutralization package, with the understanding that the pH of such
samples would be meaningless for designation purpo. ;. Such sampling, if
combined with simultaneous samples of the 200 East Area sanitary water,
could be particularly useful for further evaluation of acetone in the CSL.
However, the use of such sampling might be 1limited because the ion exchange
resin was found to be badly deteriorated and was therefore replaced after
the existing regeneration samples were collected.

Further sampling of the 200 East Area raw water and analysis for fluori
is recommended. The fluoride analysis used for the existing samples did not
detect any fluoride concentrations less than 500 ppb. Fluoride has been
detected in many pass-through streams at concentrations of less than 500 | ».
These detections form the only basis of suggestions that listed hydrogen
fluoride may have been disposed into the streams.

6-1
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Sampling of representative steam condensate would be usefi because : zam
is a major influent to the PUREX Plant and is a major contr utor to the CSL.

The samples collected at the 295-AC Sampling and Monitoring Building
are representative of the CSL, and are in agreement with the expected
composition of the CSL as estimated from process knowledge. As a result,
the data presented in this report are considered to be representative of - e
CSL and its contributors.
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Table B-1. Data for PUREX Chemical Sewer-Routine. (sl :t 8 of ))
Constituent Sample # Date Method Result

TDS 50796 11/27/89 TDS 5.9( +04
TDS 50891 1/17/90 TDS 6.90E+04
TDS 50939 2/13/90 TDS 7.00E+04
TDS 50955 2/20/90 TDS 6.30E+04
Temperature (°C) 50689 10/16/89 TEMP-F1d 3 )E+0l
Temperature (°C) 50709 10/19/89 TEMP-F1d 2.50E+01
Temperature (°C) 50796 11/27/89 TEMP-F1d 2.87E+01
Temperature (°C) 50891 1/17/90 TEMP-F1d 2.24E+01
Temperature (°C) 50955 2/20/90 TEMP-F1d 1.90E+01
Total Carbon 50689 10/16/89 TC 1.50E+04
Total Carbon 50709 10/19/89 TC 1.60E+04
Total Carbon 50796 11/27/89 TC 1.35E+04
Total Carbon 50891 1/17/90 TC 1.27E+04
Total Carbon 50939 2/13/90 TC 1.44E+04
Total Carbon 50955 2/20/90 TC 1.50E+04
TOX (as C1) 50689 10/16/89  LTOX 2.90E+01
TOX (as C1) 50709 10/19/89  LTOX 3.50E+01
TOX (as C1) 50796 11/27/89  LTOX 1.50E+02
TOX (as C1) 50891 1/17/90  LTOX 1.06E+02
TOX (as C1) 50939 2/13/90  LTOX 4.10E+01
TOX (as Cl1) 50955 2, 1/90 LTOX 6.20E+01
241am (pCi/L) 50689 10/16/89  AEA 1.67E-02
241am (pCi/L) 50709 10/19/89  AEA 1.12E-01
241Am ¢ i/L) 50796 11/27/89 AEA 2.73E-(

241am (pCi/L) 50891 1/17/90 AEA 9.98E-03
137Cs (pCi/L) 50689 10/16/89  GEA <2.85E-01
137¢s (pCi/L) 50709 10/19/89  GEA <1.18E-01
137Cs (pCi/L) 50796 11/27/89 GEA <1.59E- .
137Cs (pCi/L) 50801 1/17/90  GEA 5.78E-01
14¢ (pCi/L) 50L.J 10/, 't LSC <2.41E+00
14C (pCi/L) 50796 11/27/89 LSC <3.45E+00
14 (pCi/L) 50891 1/17/90 LSC 4.14E+00
3H (pCi/L) 50709 10/19/89 LSC <1.46E+02
3H (pCi/L) 50891 1/17/90 LSC 3.13E+402
238py (pCi/L) 50689 10/16/89  AEA <9.34E-05
238py (pCi/L) 50709 10/19/89  AEA 6.97E-03
238py (pCi/L) 50796 11/27/89 AEA 1.58E-02
239.240py (pCi/L) 50689 10/16/89  AEA 1.86E-01
239,240py (pCi/L) 50709 10/19/89  AEA 3.71E-01
239,240py (pCi/L) 50796 1 '27/89  AEA 6.59E-01
239.,240py (pCi/L) 50891 1/17/90  AEA 2.17E-02
Radium Total (pCi/L) 50689 10/16/89 A" ha-Ra <3.58E-02
Radium Total (pCi/L) 50709 10/19/89  Aipna-Ra <8.00E-02
Radium Total (pCi/L) 1796 11/27/89 Alpha-Ra 2.66E-01
Radium Total (pCi/L) 50891 1/17/90 Aloha-Ra <7.68E-03
234y (pCi/L) 50689 10/16/89 | 1.53E-01
234y (pCi/L) 50709 10/19/89 | 1.80E-01
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Table B-1. Data for PUREX Chemical Séwer-Routine. (sheet 10 of 10)

Constituent Sample # Date Method Result
Code Analytical Method Reference
LSC <D UST-20C01
LSC Tritium UST-20H03
LTOX Total Organic Halides-Low Detection Limit USEPA-9020
PH-F1d pH-Field USEPA-9040
PH-Lab pH-Laboratory USEPA-9040
SPEC Total and Amenable Cyanide (Spectroscopy) USEPA-9010
SPEC Hydrazine-Low Detection Limit (Spectroscopy) ASTM-D1385
SSOLID Suspended Solids SM-208D
TC Total Carbon USEPA-9060
TDS Total Dissolved Solids SM-208B
TEMP-F1d Temperature-Field Local
TITRA Alkalinity- :thod B (Titration) AS -D1067B
TITRA Sulfides (Titration) US A-9030
TOC Total Organic Carbon USEPA-9060
TOX Total Organic Halides USEPA-9020
VOA Volatile Organics (GC/MS) USEPA-8240

Analytical Method Acronyms:
atomic absorption spectroscopy (AA)
gas chromatography (GC)
mass spectrometry (MS)
inductively-coupled plasma spectroscopy (ICP).

References:
ASTM - 1986 Annual Book of ASTM Standards, American Society for Testing
and Materials, | iladelphia, Pennsylvania.
EPA - Various methods of tI U.S. Environmental Protection A icy,
Washington, D.C.
UST - Methods of the contract laboratory.

SM - Standard Methods for the Examination of Water and Wastewater,
16th ed., American Public Health Association, Ami can Water Works Association
and Water Pollution Control Federation, Washington, D.C.

USEPA - Test Methods for Evaluating Solid Waste Physical/Chemical
Methods, third edition, SW-846, U.S. Environmental Protection Agency,
Washington, D.C.
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(sheet 1 of 6)
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Constituent Sample # Date Method Result
Aluminum 50105 8/05/86 ICP <1.50E+02
Aluminum 50194 12/05/86  ICP 1.91E+02
Aluminum 50254 3/12/87 ICP 2.16E+02
Aluminum 50313 6/12/87 ICP <1.50E+02
Aluminum 50394 3/11/88 ICP 6.08E+02
Barium 50105 8/05/86 ICP 3.50E+01
Barium 50194 12/05/86  ICP 9.20E+01
Barium 50254 3/12/87 ICP 9.40E+01
Barium 50313 6/12/87 ICP 3.80E+01
Barium 50394 3/11/88 ICP 1.48E+02
Cadmium 50105 8/05/86 ICP <2.00E+00
Cadmium 50194 12/05/86  ICP 5.00E+00
Cadmium 50254 3/12/87 ICP 5.00E+00
Cadmium 50313 6/12/87 ICP <2.00E+00
Cadmium 50394 3/11/88 ICP 1.30E+01
Calcium 50105 8/05/86 ICP 1.77E404
Calcium 50194 12/05/86  ICP 3.46E+04
Calcium 50254 3/12/87 ICP 2.83E+04
Calcium 50313 6/12/87 ICP 2.44E+04
Calcium 50394 3/11/88 ICP 9.09E+04
Chloride 50105 8/05/86 IC 1.10E+03
Chloride 50194 12/05/86 IC <5.00E+04
Chloride 50254 3/12/87 IC 2.54E+04
Chloride 50313 6/12/87 IC <2.501 03
Chloride 50394 3/11/88 IC 2.31E+04
Chromium 50105 8/05/86 ICP <1.00E+01
Chromium 50194 12/05/86  ICP <1.00E+0]
Chromium 50254 3/12/87 ICP <1.00E+01
Chromium 50313 6/12/87 ICP <1.00E+01
Chromium 50394 3/11/88 ICP 1.10E+01
Copper 50105 8/05/86 ICP <1.00E+01
Copper 50194 12/05/86 ICP 1.19E+03
Copper 50254 3/12/87 ICP 8.91E+02
Copper 50313 6/12/87 ICP <1.00E+01
Copper 50394 3/11/88 ICP 1.03E+03
Cyanide 50105 8/05/86  SPEC <1.00E+01
Cyanide 50194 12/05/86  SPEC <1.00E+01
Cyanide 50254 3/12/87  SPEC 1.19E+01
Cyanide 50313 6/12/87  SPEC <1.00E+01
Cyanide 50394 3/11/88 SPEC <1.00E+01
Fluoride 50105 8/05/86 IC <5.00E+02
Fluoride 50194 12/05/86 IC <5.00E+04
Fluoride 50254 3/12/87 IC <5.00E+03
Fluoride 50313 6/12/87 IC <2.50E+03
Fluoride 50394 3/11/88 IC 3.39E+403
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Table B-2. Data for PUREX Chemical Sewer-Ion Exchanger Regenerate.
(sheet 2 of 6)

Constituent Sample # Date Method Result
Fluoride 50394 3/11/88 ISE 2.13E+402
Iron 50105 8/05/86 ICP 9.90E+01
Iron 50194 12/05/86  ICP 5.02E+02
Iron 50254 3/12/87 ICP 4.90E+02
Iron 50313 6/12/87 ICP 2.60E+02
Iron 50394 3/11/88 ICP 9.37E+02
Lead 50194 12/05/86  GFAA 3.12E+01
Lead 50254 3/12/87 GFAA 1.90E+01
Lead 50313 6/12/87 GFAA <5.00E+00
Lead 50394 3/11/88 GFAA 2.30E+01
Magnesium 50105 8/05/86 ICP 3.89E+403
Magnesium 50194 12/05/86  ICP 7.81E+403
Magnesium 50254 3/12/87 ICP 6.37E+403
Magnesium 50313 6/12/87 ICP 5.15E+03
Magnesium 50394 3/11/88 ICP 1.86E+04
Manganese 50105 8/05/86 ICP 1.00E+01
Manganese 50194 12/05/86 ICP 2.00E+01
Manganese 50254 3/12/87 ICP 2.20E+01
Manganese 50313 6/12/87 ICP 1.60E+01
Manganese 50394 3/11/88 ICP 9.70E+01
Mercury 50105 8/05/86 CVAA 1.30E-01
Mercury 50194 12/05/86  CVAA 2.52E+00
Mercury 50254 3/12/87 CVAA 6.10E-01
Mercury 50313 6/12/87 CVAA 4.40E-01
Mercury 50394 3/11/88 CVAA 1.35E+00
Nickel 50105 8/05/86  ICP <1.00E+01
Nickel 50194 12/05/86  ICP <1.00E+01
Nickel 50254 3/12/87 Irp 1.2nF+Q]
Nickel 50313 6/12/87 1. <1.0L..01
Nickel 50394 3/11/88 ICP 1.30E+01
Nitrate 50105 8/05/86 IC 1.03E+03
Nitrate 50194 12/05/86 IC <5.00E+04
Nitrate 50254 3/12/87 IC <5.00E+03
Nitrate 50313 6/12/87 IC <2.50E+03
Nitrate 50394 3/11/88 IC 5.19E+03
Potassium 50105 8/05/86 ICP 7.50E+02
Potassium 50194 12/05/86 ICP 3.85E+03
Potassium 50254 3/12/87 ICP 1.48E+03
Potassium 50313 6/12/87 ICP 1.32E+403
Potassium 50394 3/11/88 ICP 4.09E+03
Silver 50105 8/05/86 ICP <1.00E+01
Silver 50194 12/05/86  ICP <1.00E+01
Silver 50254 3/12/87 ICP <1.00E+01
Silver 50313 6/12/87 ICP 1.70E+01
Silver 50394 3/11/88 ICP <1.00E+01
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Constituent Sample # Date Method Result
Sodium 50105 8/05/86 ICP 7.11E+04
Sodium 50194 12/05/86  ICP 3.24E404
Sodium 50254 3/12/87 ICP 1.39E+05
Sodium 50313 6/12/87 ICP 7.95E+04
Sodium 50394 3/11/88 ICP 7.05E+405
Strontium 50105 8/05/86 ICP <3.00E+02
Strontium 50194 12/05/86  ICP <3.00E+02
Strontium 50254 3/12/87 ICP <3.00E+02
Strontium 50313 6/12/87 ICP <3.00E+02
Strontium 500 | 3/11/88 ICP 3.53E+02
Sulfate 50105 8/05/86 IC 9.84E+03
Sulfate 50194 12/05/86 IC 2.36E+06
Sulfate 50254 3/12/87 IC 7.48E+405
Sulfate 50313 6/12/87 IC 2.99E+05
Sulfate 50394 3/11/88 IC 2.53E+06
Uranium 50105 8/05/86  FLUOR 6.15E-01
Uranium 50194 12/05/86  FLUOR 4.10E-01
Uranium 50254 3/12/87  FLUOR 6.48E-01
Uranium 50313 6/12/87  FLUOR 5.86E-01
Uranium 50394 3/11/88  FLUOR 1.94E+00
Zinc 50105 8/05/86 ICP 7.00E+00
Zinc 50194 12/05/86  ICP 3.23E+02
Zinc 50254 3/12/87 ICP 4.88E+02
Zinc 50313 6/12/87 ICP 2.20E+401
Zinc 50394 3/11/88 ICP 4.49E+02
Acetone 50105 8/05/86  VOA 1.50E+02
Acetone 50194 12/05/86 VOA 7.40E+01
Acetone 50254 3/12/87 VOA 4.70E+01
Ammonia 50105 8/05/86 ISE <5.00E+01
Ammonia 50194 12/05/86  ISE <5.00E+01
Ammonia 50254 3/12/87 ISE 5.30E+01
Ammonia 50313 6/12/87 ISE <5.00E+01
Ammonia 50394 3/11/88 ISE 7.00E+01
Dichloromethane 50105 8/05/86 VOA <1.00E+01
Dichloromethane 501058 8/05/86 VOA 1.70E+402
Dichloromethane 50194 12/05/86 VOA <1.00E+01
Dichloromethane 50194B 12/05/86 VOA 6.00E+01
Dichloromethane 50254 3/12/87 VOA <1.00E+01
Dichloromethane 502548 3/12/87 VOA 4.70E+01
Dichloromethane 50313 6/12/87 VOA <1.00E+01
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Table B-2. Data for PUREX Chemical Sewer-Ion Exchanger Regenerate.
(sheet 4 of 6)

Constituent Sample # Date Method Result
Dichloromethane 50313B 6/12/87 VOA 2.10E+01
Dichloromethane 50394 3/11/88 VOA 1.50E+01
Dichloromethane 503948 3/11/88 VOA 1.10E+01
Trichloromethane 50105 8/05/86 VOA 2.00E+01
Trichloromethane 50105B 8/05/86 VOA <1.00E+01
Trichloromethane 50194 12/05/86  VOA 1.71E+02
Trichloromethane 50194B 12/05/86 VOA <1.00E+01
Trichloromethane 50254 3/12/87 VOA <1.00E+01
Dichloromethane 503138 6/12/87 VOA 2.10E+01
Dichloromethane 50394 3/11/88 VOA 1.50E+01
Dichloromethane 503948 3/11/88 VOA 1.10E+401
Trichloromethane 50105 8/05/86 VOA 2.00E+01
Trichloromethane 501058 8/05/86 VOA <1.00E+01
Trichloromethane 50194 12/05/86 VOA 1.71E+402
Trichloromethane 50194B 12/05/86 VOA <1.00E+01
Trichloromethane 50254 3/12/87 VOA <1.00E+01
Trichloromethane 50254B 3/12/87 VOA <1.00E+01
Trichloromethane 50313 6/12/87 VOA <1.00E+01
Trichloromethane 503138 6/12/87 VOA <1.00E+01
Trichloromethane 50394 3/11/88 VOA <5.00E+00
Trichloromethane 503948 3/11/88 VOA <5.00E+00
Alpha Activity (pCi/L) 50105 8/05/86 Alpha 7.88E-01
Alpha Activity (pCi/L) 50194 12/05/86  Alpha 6.83E-01
Alpha Activity (pCi/L) 50254 3/12/87 Alpha 1.68E+00
Alpha Activity (pCi/L) 50313 6/12/87 Alpha 1.44E+00
Alpha Activity (pCi/L) 50394 3/11/88 Alpha 7.24E+00
Beta Activity (pCi/L) 50105 8/05/86 Beta 5.33E+00
Beta Activity (pCi/L) 50194 12/05/84  Beta 8.85E+00
Beta Activity (pCi/L) 50254 3/12,.! Beta 9.09E+00
Beta Activity (pCi/L) 50313 6/12/87 Beta 7.90E+00
Beta Activity (pCi/L) 50394 3/11/88 Beta 1.38E+01
Conductivity (uS) 50105 8/05/86  COND-F1d 3.91E+03
Conductivity (uS) 50194 12/05/86  COND-F1d 1.68E+03
Conductivity (uS) 50254 3/12/87 COND-F1d 3.13E+03
Conductivity (uS) 50313 6/12/87 COND-F1d 6.91E+02
Conductivity (uS) 50394 3/11/88 COND-F1d 4.83E+03
pH (dimensionless) 50105 8/05/86 PH-F1d 4 .34E+00
pH (dimensionless) 50194 12/05/86  PH-F1d 1.80E+00
pH (dimensionless) 50254 3/12/87 PH-F1d 2.39E+00
pH (dimensionless) 50313 6/12/87 PH-F1d 3.18E+00
pH (dimensionless) 50394 3/11/88 PH-F1d 9.98E+00
Temperature (°C) 50105 8/05/86 TEMP-F1d 3.76E+0l
Temperature (°C) 50194 12/05/86  TEMP-F1d 1.85E+01
Temperature (°C) 50254 3/12/87 TEMP-F1d 1.29E+01
Temperature (°C) 50313 6/12/87 TEMP-F1d 2.72E+01
Temperature (°C) 50394 3/11/88 TEMP-F1d 1.75E+01
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Radioactive Component Ar |ysis Considerations

Understanding the radiological sample results generated routinely at the
Hanford Site is complicated by the traditional methods of reporting the
results. These methods, although not ideal, are a direct outgrowth of the
methods used to detect radionuclides, the "ysics of radioactive decay, and
the ubiquity of ionizing radiation.

Radioactive decay is a random process: each radioactive nucleus has a
certain probability of decaying during a certain period of time, and will
either decay or not dec '. Radioactivity is quantified by counting the
number of decays observed during a measured period of time. Consequently,
any measurement of radioactive decay rate includes a considerable amount of
random error (experimental uncertainty). Specifically, the standard deviation
of a measurement is equal to the square root of the number of decays expected
during the counting period. The standard deviation can be approximated as
the square root of the number of counts actually observed. Background
radiation, which is always present, follows the same statistical rules as
the radioactivity being measured.

To avoid reporting background radiation as radioactivity in a sample,
each analysis consists of two counting periods of the same length. In the
first, the background radiation is counted. In the second, the sample to be
analyzed is inserted into the instrument, and the background and sample are
counted together. The measured radioactivity of the sample is then the
difference between the second and first measurements, divi :d by the time
period. Because radiation production is a random process, it is possible
for an individual measurement of the bar jround to be greater than another
measurement of the background plus the radioactivity of a sample, leading to
a negative measured radioactivity for the sample. (Indeed, if the sample
has negligible radioactivity, such negative results will occur about half of
the time.)

Because it is physically impossible for a sample to actually contain a
negative concentration of radioactive species, negative results have
traditionally been reporti._ as "less than" values. Similarly, counting
results so low as to make it unclear whether any radioactivity was present
in the sample have also ¢ .en been reported as "less than" values. On some
occasions, however, small positive results (below the confidence interval
reported in "less than" results) have been reported as real numbers. Although
the historical ¢ :a resulting from such reporting thods are not as well
suited as they might be for evaluating what has ha 2ned in the past, the
data did serve their primary function for process control and environmental
protection at the time they were generated.

adit »gical Surveillance Results
The following tables present available radiol: ical data « CSL (known

as chemical sewer) discharges from 1976 through 1988. The data were obtained
from monthly composite samples of the effluent actually released to the
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¢ rironment. The samples were obtained by a flow propo ional sampler, and
composited monthly using data from the CSL flow instrumentation. The data
have been published on a yearly or quarterly basis, and ade available to
the public. The data have also been published in the Waste Stream
Characterization Report.*

At the end of 1984, a change was made in the reporting of plutonium in
l1iquid effluents released to the environment. Before that time, plutonium
releases were reported in grams per liter. Subsequent to that time, they
were reported in micro-Curies per liter. In producing the following table,
the reported concentrations were mu’ iplied by 1,000,000 to yield picocuries
per liter (pCi/L) after 1984, and micrograms per liter before 1985. The
pre-1985 plutonium results can be converted to picocuries per liter by
muitiplying by the specific activity of 239Pu, which is 61,400 pCi/mg.

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 lines. Each real result is marked with a plus sign ("+"). Thus, the
graph for 241Am shows only one instance in which 241Am was actually detected
in the CSL (November 1987). The rest of the 1line on the 24!Am graph is
merely an upper bound for the actual emissions of 24!Am through the CSL. 1In
the graphical presentation, the plutonium data are all in pCi/L.

When the SCD is diverted and subsequently found acceptable for release
to a surface pond, the radionuclide content of the released 1liquid is
sometimes included in the total for the CSL, instead of the PUREX steam
condensate. Consequently, the historical radiological data do not reflect the
¢ 1position and variability of the CSL as accurately as they might.

*WHC, 1989, Waste Stream Characterization Report, 1{C-EP-0287, Volume II,
Westinghouse Hanford Company, Richland, Washington.
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Crib Waste Management System
Wastestream Activity Detail
Units in pCi/L except Volume {n L

Stream Code: PD PUREX Chemical Sewage

Date vl tiME ALPHA BETA SR-90 CS-137 PM-147 U(GROSS) H-3 AM-241{ PU-239
7601 1.08E+07 <4 20E+01 <3  Es+01 <1.11€E-04
7602 1.08E+07 <4 40E+01 ¢3.02E+01 1.30€E-04
7603 1.08E+07 <4 40E+01L <1.46E+02 <1.19€E-04
1604 1.08E+07 <8 .30E+:01 2.70E+01 <5 .50E-04
7605 1.08€E+07 <4 30E+01 <3.80E+01 <1 .60E-04
7606 1.08€+07 ¢3.80E+0! <3.84E+00 <6 80E-05
7607 1.08E+07 <2.60E+01 «3.85E+01 1. 12E-04
7608 1.08E+07 2 .93E+01) <3.85€E+01 <5.83E-05
71609 1.08E+07 <4 90E+01 <3.87E+01 <2.89E-04
7610 1.08€E+07 <3 .40L101 <3.85E+01 <1.27€-04
7611 1. 08€E407 <l A6E+01 <3 .8SE+01 <3 10E-0S
7612 1.08E+07 <2 23E+01 <3.85E+01 1 87E-04
7701 1.08E+07 <4 .20E+02 <3.80E+01 «1.30E-04
7702 1.08E+07 8 91E+01] <3.85E+01 2.47€E-04
7703 1.08L+07 <2 07E+02 <3.85E+01 6.27€-04
71764 1. 08E+N7 ¢S STE+02 <3.80E+01 <9 .20E-04
7708 1.08E+07 <2 A1E+02 <3.85E+01 <5.03E-04
7706 1.08€£+07 <3 72E+01 <3.84E+01 <1 .68E-04
1707 1.08E+07 <5 .60E+0) <3.85E+01 <1.49€E-04
7708 1.08E+07 <7 .00E+01 <3.84E+01 <3 .55E-04
7709 1.08E+0/ <6.24E+01 <3 .85E+01 <1.43€E-03
7710 1.08E+07 <8 87E+01 <3.80E+01 <S5.00E-04
1711 1.08E+07 <6.10E+01 <3 .84E+01 «2.99€-04
7712 1.08€E+07 <6 . 10E+01 <3.85€+01 5.00E-04
7801 1.08E+07 3.29€+0! <3.87E+01 2.07€-03
7802 1.08E+07 <2 .60£:01 <3.86E+01 <9 93E-05
7803 1.08E+07 <4 .90E+0! <3 .85E+01 «2.21E-04
7804 1.08E+07 <8 .30E+01 <3 .85E+¢! 1 61E-04
7805 1. 08E+07 <5 60E+01 <3 .8SE+( 1.30E-04
7806 1.08E+07 <3 12E+01 «3.85€E+06. 3.06E-04
7807 1.08E+407 <8 20€401 <3 .87E+01 3.99€E-04
7808 1.80E+07 <3 90E+01) J.84E+01 <3.00E-04
7809 1.08E+07 <3.86E+01 <3 .84E+01 <1.35€-04
7810 1.08E+07 <3 .86E401 «3.82E+01 <6.72E-05
7811 1.08€£+07 <4 73€101 <7 .95€E+01} <2 .34E-04
7812 1.08E:07 <2 80E+¢02 ¢3.85E+01 <9 . 00E-05
7901 4 .09E+07 S 54E£40!) <1 00E+03 <9 . 22E-05
7902 4.09€+07 <l 91E+01 <1.00E+03 <6.19E-0S
7903 4. 09E+0” ¢<1.38E+01 ¢<1.00E+03 <3.47E-05
7904 4 .09E+0/ <2 40E£+01 <1 00E+03 <4 .23E-0S
7905 4 .09E+07 <3 28E01L ¢1.00E+03 <l . 14€E-03
7906 4.09€+07 <3 01E0) <1.00E+03 8.42E-05
7907 4 .09E+107 <] JIF01 <1 00E+03 <5.05E-0S
7908 4 .09E¢07 <l GIE01L <1.10E+03 <1.38E-04
7909 4.09E+07 2.25E+01 <1 00E+03 7.82E-05
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Cri* Waste Management System
Wa: stream Acllvit& Detail
[}

Units . pCi/L exceptl lume in L
Strecam Code: PD PUREX Chemical Sewage
Date VOLUME ALPHA BETA SR-90 CS-137 PM-147 U(GROSS) H-3 AM-241 PU-239
8307 4.78E+07 <8.50E+00 <3.70E+01} <1.00E+00 1.00E+03
8308 6.31E+407 <2.80E+00 1.63E+02 1.£ 01 1.30E+02 6.92E+02
8309 S.87E+07 <¢3.58E+00 <3.10E+01 <1.00E+00 3.60E+01}
8310 8.06E+07 <2.6°°-01 <3.60E+01 <2.C( 102 <6.00E+0} <1.00E+00 <2.00E+02
8311 1.34E+08 <1.6 100 «<1.33E+01 <2.00E+02
8312 1.30E+08 <5.0wc+00 3.85E+01 <6.C 100 <6.00E+0} 1.60E+01 2.20E+04
8401 8.42E+07 1.73E+02 2.14€E+02 1.6--402 <S5.10E+01 7.00E+01 <1.00E+00 1.20E+03
8402 1.27€E+08 2.48E+01 2.24E+02 <2.C +01 <¢1.30E+02 6.40E+02 <1.00E+00 1.00E+00
8403 1.17E+08 <2 .40E+00 6.74E+02 6.2 01 <5.30E+01 «<2.00E+02 ~-* 00E+00 1.70E+03
8404 1.08E+08 <3.80E+00 6.40E403 4.10402 4.79E+02 7.31E+02 00E+00 1.10E+06
8405 1.19E+08 4.87E+01 4.57E402 <2.30E+02 <4 .70E+01 <2.00E+02 ..00E+00 9.50E+04
8406 1.07E+08 <2.18E+00 9.00E+01 -* RANF401 <3 . 40E+01 <2.00E+02 <1.00E+00 4 .30E+03
8407 9.30E+07 <5,80E+00 J.96E+02 +02 <4 38E+01 <3J.00E+03 <] .00E+00 4.03E+02
8408 8.58E+07 <3.S0E+00 <3.66E+0) «u. t01 <4.20E+0) <9.00E+01 <6.00E+01 2.30E+03
841, 6.50E+07 <1.70E+01 1.05€E+403 <}.vcc+03 4.13E+02 1.10E+04 <1 .00E+00 1.10E+04
8: ) 2.65E+07 <6.20E+00 J.50E+02 <3 NnAF40) 4 .40E+0] <3.00E+01 <2.00E+00 2.10E+03
8uu 4.47€E+07 <5.10E+00 2.01E+02 <2 r01 <4.70E+01 <7 .00E+03 <1.00E+00 2.50E+03
8412 7.88E+07 <3.79E+01 <4.00E+02 <2 t01 <4 .80E+01 <4.00E+02 <1 .00E+00 7.60E+03
8501 9.77E+07 <2.10E+00 1.42E+03 3 01 8.10E+01 1.50E+03 7.30E+04
8502 5.98E+07 <3.70E+00 6.24E+02 4 101 <4 .85E+01 <7.00E+02 6.70E+03
8503 5.40E+07 <2.50E+00 <5.80E+01 2 r08 <4 .40E+01 <4 _00E+01] 5.00E+02
8504 1.51E+08 <2.10E+00 5.40E+01 <} r0f  <5.00E+01 <2.00E+02 1.00E+03
8505 1.52E+08 <4.44E+00 <2.90E+01 <3 r01 <4 .40E+01 <4.00E+02 1.20E+03
8506 1 .55E+08 <3.60E+00 5.60E+01 <1 101 <4 .29E+01 <4 00E+01 2.00E+02]
8507 2.72E+08 <1.41E+02 <4.00E+01 <} 01 <4 .70E+01 <2.00E+01 2.40E+03
8508 1.91E+08 <5.00E+00 <5.00E+01 <2 101  <4.90E+01 2.50E+02 <5.00E+02
8509 1.46E+08 <4 .30E+00 3.70E+01 <} 101  <5.00E+01 <7.00E+01 2.10F+03
8510 1.51E+08 <4 .50E+00 1.67E+402 «3 108 «§.00E+01 <4.00E+0) 6.. +04
8511 1.87€+08 7.46E+02 <¢3.70E+01 <2 101 <4.70E+01 4.20E+03 6.10e+03
8512 1.32E+08 1.46E+01 1.45E+04 4 102 4 .70E+02 8.10E+02 9.00E+04
8601 1.81E+08 1.70E+01 5.30E+02 <2 101 <4 .50E+01 1.30E+03
8602 1.41E+08 <B.90E+00 3.90E+02 <1 01 <4 .30E+01 <5.00E+02
8603 1.73E+08 <¢2.60E+00 1.24E+402 <2 0L <6.10E+01 4.50E+03
8604 1.55E+08 3.30E+01 2.30E+02 <2 01  <5.00E+01 3.40E+04
8605 1.33E+08 <¢3.83E+00 7.30E-~* <2 01 <4.80E+01 <5.00E+02
8606 1.156+08 <3.30E+00 J.50E" <8 t00 <4 .00E+01 3.00E+02
8607 1.97€E+08 <3 .05E+01 2. 11E+ve <3 01 <4.70E+01 4.00E+03
8608 2.05E+08 5.60E+00 4 .71E+02 <5 t01l <4 .85E+01 <5.00E+02
8609 1.09E+08 <«2.3]E+0) <] 18E+02 <3 ' <6.50E+01 7.00E+02
8610 7.99E+07" <1 .BOE+00 <¢5.20E+01 2 Y <4 .11€E+0} <2.80E+03
8611 7.80E+07 7.50E+00 <9.60E+0) <] s <7 .80E+01 5.20E+02
8612 1.19E+08 3.30E+00 1.08€E+02 <2 +01 <4 20E+01 <5 .00E+02
8701 4.05€E+07 <2.20E+00 4. 14E+01 <2 v01 <4 .40E+01 2.50E+03
8702 3.83E+07 <4 10E+00 6.50E+401 <3.uuc40] <4,40E+01 3.30E+03
8703 6.48E+07 <1.32E+01) 2.33E+402 <1 . 80E+01 <S5 .10E+01 <9.90E+02 <7.00E+02 7.89E+01
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Stream Code: PD

Date
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PUREX Plant CSL Radiological Release History.
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PUREX Plant CSL R: iological Release History.
Uranium.
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PUREX Plant CSL Radiological Release History.
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PUREX Plant CSL Radiological Release History.
Americium-241.
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PUREX Plant CSL Radiological Release History.
lutonium=239.
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PUREX Plant CSL Radiological Release History.
Alpha Emitting Nuclides.
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PUREX Plant CSL Radiological Release History.
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Beta Emitting Nuclides.
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PUREX Plant CSL Radiological Release History.
Strontium=-90.
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PUREX Plant CSL Radiological Release History.
Cesium-137.
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