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209-E LABORATORY REFLECTOR WATER
STREAM-SPECIFIC REPORT

E. H. Neilsen

ABSTRACT

The proposed wastestream designation for the 209-E Laboratory reflector
water 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 designation for the 209-E Laboratory reflector water 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 present sampling data were used to determine if the
effluent contains a listed dangerous waste (WAC 173-303-080). Sampling data
alone is compared to the dangerous waste criteria (WAC 173-303-080) and

dangerous waste characteristics (WAC 173-303-090). Sample data are based

on samples downstream of all process contributors. Sample data consist of
three samples taken at one sampling point from December 3, 1987, to

- December 18, 1987. The "listed" dangerous waste determination was made with
- process data supplemented with sampling data; the "criteria” and

- "characteristic" dangerous waste determinations were made with sampling data
supplemented by process data. The 209-E Critical Mass Laboratory has been
permanently shut down and no effluent is released from the facility. There

are no plans to operate this facility in the future.

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

ASTM American Society for Testing and Materials
CML Critical Mass Laboratory

CYy calendar year

DCG derived concentration guidelines

DOE U.S. Department of Energy

DWS drinking water standards

Ecology Washington State Department of Ecology
EP extraction procedure

EPA U.S. Environmental Protection Agency
GE General Electric Corporation

HH halogenated hydrocarbons

MCL maximum concentration level

MSDS Material Safety Data Sheet

PAH polycyclic aromatic hydrocarbons

PCB polychlorinated biphenyl

SP specific positive (carcinogen)

TC total carcinogen

Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order
WAC Washington (State) Administrative Code
EC% percent equivalent concentration

wt% weight percent

90%CI 90% confidence interval
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209-E LABORATORY REFLECTOR WATER
STREAM-SPECIFIC REPORT

1.0 INTRODUCTION

.1 BACKGROUND

In response to the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al. 1989), comments from the public were
received regarding reduction of the discharge of liquid effluents into the
soil column. As a result, the U.S. Department of Energy (DOE), with
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 1990b), 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, Dangerous Waste Regulations, (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 209-E Laboratory reflector water in
sufficient detail so that a wastestream designation, in accordance with
WAC 173-303 can be proposed.

This characterization effort (shown in Figure 1-1) is implemented by
means of the following steps.

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

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

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

1-1
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Figure 1-1.
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1.3 .0PE

The sc je of this report is the characterization of the 209-E L. _)ratory
reflector effluent that previously entered the soil column at the
216-C-7 Crib. An aerial view of these facilities is shown in Figure 1-2.
At the p1 sent time, the 209-E Critical Mass Laboratory (CML) is closed and
this wastestrea is no longer operating. This report does not address any
other 209-E Laboratory wastestream, such as solid waste, gaseous iste, or
sanitary waste. This report does not include steam condensate and process
water discharge to - 2 221-C excavation.

1-4
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Figure 1-2. Aerial View of the
209-E Critical Mass Laboratory.
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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
209-E Laboratory reflector water. This process information is 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 wastestream contributors

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

2.1 PHYSICAL LAYOUT

The 209-E CML was constructed between 1959 and 1960 by the General
Electric Corporation (GE). During this time, the 216-C-7 Receiving Crib was
also built. The main laboratory building is housed in Building 209-E. The
1 jority of Building 209-E is cinder block construction with the critical
assembly room built with a 2-ft-thick roof and 3-ft- to 5-ft-thick concrete
walls. Building 209-E was designed to perform various critical mass
experiments using plutonium nitrate solutions and enriched uranium. Building
209-E was operated by GE until 1965 at which time Pacific Northwest
Laboratory took over operations.

Pacific Northwest Laboratory operated Building 209-E from 1965 until
1988 when it was permanently shut down. During peak operating years, the
laboratory housed a staff of 12 (including scientists, technicians, and
craftsmen) and performed up to 50 criticality experiments each year. The
facility is scheduled for transfer to the Surplus Facilities Management
Program in October 1990.

2.2 CONTRIBUTORS

Two sources feed the 209-E Laboratory reflector water wastestream.
These are two neutron reflector tanks (600- and 320-gal nominal capacity) in
the critical assembly room, both of which serve the same general purpose.
Only one tank at a time was used, depending upon the type of experiment.

Each of the tanks is rectangular and holds smaller tanks. The small
tanks contained nitric acid solutions of plutonium (at 5 to 200 g/L
concentration) and uranium. These solutions sometimes contained small amounts
of neutron poisons, such as boron, cadmium, and gadolinium. The interstitial
space between the critical mass tanks and the reflector tanks was filled

2-1
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Sanitary water or raw water was used to fill the reflector tanks.
Because no chemicals are added to these tanks, the only other sources of
analytes are corrosion products.

However, because of their construction and operating temperatures, the
reflector tanks are unlikely to produce those products. The large reflector
tank is constructed of American Society for Testing and Materials (ASTM)

A-36 mild steel with Lexan plastic ports and cover. The interior of the tank
is coated with a white enamel paint to reduce corrosion. Water remained in
the tank for less than 1-wk periods (a further precaution against corrosion).
The other tank is a slab design and constructed of stainless steel and glass
without any coatings. This tank also would have a very low corrosion
potential.

Wastestream flow volumes entering the 216-C-7 Crib are illustrated in
Figure 2-2. Note that up to 8,000 L each year were discharged to the crib
in the early 1960°’s. Volumes decreased rapidly from 1975 to 1983. These
data were obtained from the Crib Waste Management System database.

2-5
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3.0 \l... DATA

This section presents the sample data pertaining to the 209-E Laboratory
reflector water wastestream. These data are divided into two categories--
wastestream data and supply (raw) water data. The discussion identifies the
source of the samplings (Section 3.1) and presents the data (Section 3.2).

3.1 DATA SOURCE

This section discusses the sampling data from the wastestream. Samples
for chemical and radionuclide analysis presented in this report were taken
directly from the reflector tanks. Sampling during the preparation of this
report was not possible because the facility was not operating.

The chemi 1 and radiological data set comprises three samples that
were taken during December 1987. This data is contained in Appendix B of
this report and Volume 2 of the Wastestream Characterization Report (WHC
1989). A1l samples were taken to a contract laboratory for analysis. The
details of the sampling, analytical, quality control, and quality assurance
procedures used are contained in Volume 4 of WHC (1989).

Raw water and sanitary water data for this report are presented in
Appendix C, "200 East Area Raw Water and Sanitary Water Data."

3.~ DATA PRESENTATION

Both organic and inorganic analytes were identified in the samples.
Most of these organic analytes were compiled from a combined mass spectral
library from the EPA, the National Institute of Occupational Safety and
Health, and the National Bureau of Standards. This library is composed of
approximately 40,000 chemical constituents, each with a unique signature on
a gas chromatograph/mass spectrometer analysis. The balance were inorganic
al  ytes, such as metals, wher other methoc such as inductively coupled
plasma, ion chromatography, and ion-s; :ific electrode were used.

3.2.1 Statistical Summary

A statistical analysis of both chemical and radiological data sets was
performed (see Table 3-1). This analysis included determining the average
(mean), maximum, and the upper limit of the 90% confidence interval (90%CI)
values of each data set. Statistical methods are referenced and described
in Wastestream Designation of Liquid Effluent Analytical Data (WHC 1990C).
Analytical procedures are listed in Table 3-2.

3-1
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Table 3-2. Procedures for 209-E Laboratory Reflector Water Samples.

LEAD # 50362 50364 50366
C of C# 50362 50364 50366
Alpha counting '
Ammonia
Atomic emission spectroscopy
Beta counting
Conductivity-field
Cyanide
Direct aqueous injection (GC/MS)
Fluoride (LDL)
Hydrazine
Ion chromatography
Lead
Mercury
pH-field
Semivolatile organics (GC/MS)
Sulfide
Temperature-field
Total organic carbon
Total organic halides (LDL)
Uranium
Vol. ile organics (GC/MS)

€ >< 5>< 2< >< 2< 5< 5< 5<€ 5< >< 2<€ 3< < 2< 2< DX X< >< >
€ >< 3< 2< DX 2 >< D<€ < 2< >< 2€ 2< D<€ <€ >< DX DX >< ><
€ >< 2< 5< 5 5< 5< D<€ >< >< D€ 2€ 2< D<€ <€ >< D€ 2< < ><

LEAD# 50362B 50364B 50366B
C of C# 50363 50365 50367
Volatile organics (GC/MS) 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.
is the chain-of-custody number. '

GC = gas chromatography.

LDL = low-detection limit.
MS mass spectrometry.

3-3
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4.0 DATA OVERVIEW

The purpose of this section is to compare sampling data with other
baseline information (such as raw or sanitary water data) or "screening"
values, such as drinking water standards (DWS) and derived concentration
guidelines (DCG) for radionuclides. This comparison will place the quality
and character of the 209-E Laboratory reflector water into perspective.

4.1 DATA COMPARISON

Table 4-1 presents the ratio obtained by dividing sampling data by the
raw water data. Note that none of these ratios exceed 3.2 (with the exception
of zinc at 9), indicating a close similarity between the two data sets.

Table 4-2 compares the sample data averages with both the DWSs (in the
form of maximum concentration levels [MCL]) and DCGs. Note that the sample
data are generally 1 to 2 orders of magnitude lower than these standards.

4.2 STREAM DEPOSITION RATES

Table 4-3 provides deposition rates using the sample data averages from
Table 3-1 adjusted according to the small reflector tank volume. This volume
was equal to 320 gal (or 1,210 L) (the amount discharged from the tank during
each sample collection in December 1987).

4-1
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Table 4-2. Evaluation of 209-E Laboratory Reflector Water.:

Constituent Resulta SVi1b Sv2e
Barium 3.8E-02 5.0E+00 g
Chloride 1.1E+00 2.5E402 h
Copper 2.9E-02 1.0E+00 h
Fluoride 1.3E-01 2.0E+00 ¢
Iron 1.1E-01 3.0E-01 h
Lead 9.0E-03 5.0E-02 ¢
Manganese 3.1E-02 5.0E-02 h
Sulfate 1.0E+01 2.5E402 h
Zinc 1.8E-01 5.0E+00 h
Alpha Activity (pCi/L)" 7.9E-01 1.56+401 g 3.0E+01
Beta Activity (pCi/L)° 1.8E+00 1.0E+03

aUnits of results are mg/L unless indicated otherwise. The results are
the mean values reported in the Statistics table of Section 3.0.

bScreening Value 1 (SV1) lists the value first, basis second and an
asterisk (*) third if the result exceeds the regulatory value. The basis is
the proposed primary MCL (e), the proposed secondary MCL (f), the primary
MCL (g), or the secondary MCL (h). The value is the smaller of two MCLs:
the proposed primary MCL (or the primary MCL as a default) or the proposed
secondary MCL (or the secondary MCL as a default). See WHC-EP-0342, Hanford
Site Stream-Specific Reports, August 1990.

cScreening Value 2 (SV2) lists the value first and an asterisk (*)
second if the result exceeds the SV2). These values are derived concentration
guides obtained from Appendix A of WHC-CM-7-5, Environmental Compliance,
January 1990.

n"The SV1 and SV2 values for Gross Alpha are used to evaluate Alpha
Activity.

°The SV2 for Gross Beta is used to evaluate Beta Activity.
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Table 4-3. Deposition Rate for 209-E Laboratory Reflector
Water Flowrate: 1.21 E+03 L/test.

Constituent Kg/L* Kg/mo*
Barium 3.80E-08 4 .,60F-05
Calcium 1.97E-05 2.3¢ -02
Chloride 1.06E-06 1.28E-03
Copper 2.90E-08 3.51E-05
Fluoride 1.28E-07 1.55E-04
Iron 1.11E-07 1.34E-04
Lead 9.00E-09 1.09E-05
Magnesium 4.48E-06 5.43E-03
Manganese 3.07E-08 3.72E-05
Potassium 7.16E-07 8.67E-04
Sodium 2.13E-06 2.58E-03
Strontium 9.63E-08 1.17E-04
Sulfate 1.04E-05 1.26E-02
Uranium 6.03E-10 7.30E-07
Zinc 1.76E-07 2.13E-04
Alpha Activity * 7.88E-13 9.54E-10
Beta Activity * 1.81E-12 2.19E-09
TOC 1.30E-06 1.57E-03

Data collected during three tests in December 1987. Flowrate is the
average of rates from Section 2.0. Constituent concentrations are average
values from the Statistics Report in 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 test.

4-4
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5.0 DESIGNATION

This section proposes that the 209-E Laboratory Reflector water
wastestream not be designated a dangerous waste. This proposed designation
uses data from both the effluent source description and si_ple data
(Sections 2.0 through 4.0) and complies with the designation requirements
of WAC 173-303-070.

The procedure for determining whether a waste is a dangerous waste is
contained in the Washington State Dangerous Waste Regulations (WAC 173-303).
This procedure is illustrated in Figure 5-1 and includes the following:

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

5.1 DANGEROUS WASTE LISTS

A waste is considered a listed dangerous waste if it either contains a
discarded chemical product (WAC 173-303-081) or originates from a dangerous
waste source (WAC 173-303-082). The proposed designations were based upon a
combination of process knowledge and sample data.

5. .1 Discarded Chemical Product

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

e The listed constituent is the sole active ingredient in a commercial
chemical product which has been discarded. Commercial chemical
products which, as purchased, contained two or more active
~..Jredic .s were not designated as discarded chemical products.
Products which contained nonactive components such as water,
however, were designated if the sole active ingredients in the
mixture were listed in WAC 173-303-9903.

e The constituent results from a spill of unused chemicals. 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,

5-1




WHC-EP-0342 Addendum 31 08/31/90
209-E Laboratory Reflector Water

Figure 5-1. The Designation Procedure.
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the evaluation of this criterion is based on a review of spill
data according to the Comprehensive Environmental Response,
Compensation, and Liability Act (EPA 1980).

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

5.1.2 Dangerous Waste Sources

A 1list 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.). The third is state sources which may be limited
to polychlorinated biphenyl (PCB)-contaminated transformers and capacitors
resulting from salvaging, rebuilding, or discarding activities.

5.2 LISTED WASTE DATA CONSIDERATIONS

In this report, the proposed designation of the wastestream is based on
an evaluation of process and sampling data. The following sections describe
the types of information used in this designation.

5.2.1 Process Evaluation

The process evaluation began with a thorough review of the processes
contributing to the wastestream. Processes were reviewed and compared with
the discarded chemical products 1ist and the dangerous waste source list.

This process evaluation was necessary because the stream could be a listed
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 includes a review of the following information sources:

e Process chemical inventories
e Physical inspections, where possible.
Additionally, interviews of appropriate facility personnel have been
conducted to determine if there were any procedures or laboratory processes

that generated a listed waste that may not have been evident during other
portions of the process evaluation.

5-3
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If a listed chemical was identified, the specific use of the chemical
was evaluated to determine if such use resulted in the generation of a listed
waste. °

5.2.2 Sampling Data

Sampling data were used as screening tools to enhance and support the
results of the process evaluation. This step compares the results of the
sampling data to the WAC 173-303-9903 and -9904 lists. If a constituent was
cited on one or both of these lists, an engineering evaluation was performed
to determine if the constituent had entered the wastestream as a discarded
chemical product or came from a dangerous waste source.

Screening organic constituents is a relatively simple procedure because
analytical data for organic constituents are reported as substances and are
easily compared to the WAC 173-303-9903 and -9904 lists. It is not as simple
to screen inorganic analytical data because inorganic data are reported as
ions or elements rather than as substances. For example, an analysis may show
that a wastestream contains the cations (sodium and calcium) along with the
anions (chloride and nitrate). The possible combinations of substances
include: sodium chloride, sodium nitrate, calcium chloride, and calcium
nitrate. In a situation with many cations and anions, however, the list of
possible combinations is extensive.

A procedure was developed by Westinghouse Hanford Company for combining
the inorganic constituents into substances. This screening procedure is
described in Wastestream Designation of Liquid Effluent Analytical Data
(WHC 1990c) and is intended to be a tool in the evaluation of a wastestream.
The Tisting of he inorganic substances developed by this screening procedure
is not intended to be an indication that the substance was discharged to the
wastestream, only that the necessary cations and anions are present and an
investigation should be conducted to determine how they entered the
wastestream.

Table 5-1 documents how ion analytes were assigned to neutral ¢ )stances
that are required for designation. The table accounts for charge balancing
the ion assemblage (from Table 3-1 [the statistical summary]) and the
subsequent fort lation of neutral substances. A detailed discussion can be
found in WHC (1990c).

5.3 PROPOSED LISTED WASTE DESIGNATIONS

A process evaluation, along with a review of sampling data, indicated
that the 209-E Laboratory reflector wastewater stream did not contain a
discharged chemical product or a listed waste source. The following sections
discuss the evaluation that was conducted to substantiate this conclusion.
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Table 5-1. = organic Chemistry for 209-E Laboratory Reflector Water.
(sheet 2 of 2)

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 concentrations 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 Qut" indicate the residual concentrations (in Eq/g) of each
ion after a substance concentration has been calculated.
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5.3.1 Discarded Chemical Products

As discussed in Section 5.2, a process evaluation on the contributors
to the 209-E Laboratory reflector wastewater stream was conducted. This
evaluation included a review of material safety data sheets (MSDS) at the
plant for possible listed waste contributors.

The hydrogen fluoride reported in Table 5-2 is postulated as an artifact
of the Westinghouse Hanford Company ion pairing methodology applied to the
fluoride reported in the analytical data. Interviews with personnel at the
facility confirmed that hydrogen flouride was not used at this facility.

Fluoride appeared in all three of the samples taken of the wastestream
in December 1987. The concentration of fluoride in these samples ranged
from 125 to 130 ppb. The threshold value for postulated hydrogen fluoride,
based on sanitary water supplied to the 200 East Area, is 143 ppb as presented
in Section 5.2 of this document. Because the concentration of fluoride seen
in all the sample results is less than the threshold value for hydrogen
fluoride, these data will not be considered as a postulated compound in the
designation of the wastestream as it is likely that fluoride is present in
the water supplied to the 209-E Critical Mass Laboratory.

5.3.2 Dangerous Waste Sources

The process evaluation (see Section 5.2) was also used to determine if
the wastestream included any specific waste sources (K wastes) or any
nonspecific waste sources (F wastes) in the Dangerous Waste Source List
WAC 173-303-9904.

Sampling data were utilized to enhance the process evaluation. No
potential listed waste source constituents were identified by the sampling
data (see Table 5-2).

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

WHC (1990c). Summaries of the methods, along with the results, are contained
in the following sections.

5.4.1 Toxic Dangerous Waste

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

e Collect and analyze multiple samples from the wastestream.

5-7




8-S

Dangerous Waste Data Designation Report for 209-E Laboratory Reflector Water

Finding: Undesignated

Discarded Chemical Products - WAC 173-303-081

Substance
Hydrogen fluoride

Review Number

u13

4(DW)

Dangerous Waste Sources - WAC 173-303-082

Substance
None

Review Number

Non

e

Infectous Dangerous Waste - WAC 173-303-083

No regulatory guidance

Dangerous Waste Mixtures - WAC 173-303-084

Substance .
Barium chleride
Copper(II) chloride
Iron{III) fluoride
tead chloride
Magnesium chloride
Magnesium sulfate
Potassium fluoride
Sodium fluoride
Zinc sulfate

Total
DW Number

Dangerous Waste Characteristics

Characteristic
Corrosivity- pH

Total Cyanide (mg/kg)
Total Sulfide (mg/kg)
Total Barium (mg/L)
Total tead (mg/L)

IO = = WO = N oo LN

1.

Toxic
EC%
.76E-09
.94E-07
L77E-07
.21E-08
.76E-08
.0%E-07
.09E-07
.36E-08
.14E-08

62E-06

COO0COOO0OOOO

0.

Status
Not Discarded

Status
Not applicable

Pers1stant

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

00E+00

Undesignated Undesxgnated
- WAC 173-303-090

DW Number
Undesignated
Undesignated
Undesignated

Value
7.35
00E+00
00E+00

© 80E-02

00E-03

Undesignated
Undesignated

Dangerous Waste Criteria - WAC 173-303-100

Substance

Barium chloride
Copper(II) chloride
Iron{III) fluoride
tead chloride
Magnesium chloride
Magnesium sulfate
Potassium fluoride
Sodium fluoride
Zinc sulfate

Total
DW Number

— IO == O~ N 0o U

Toxic
EC%
.76E-08
.94E-07
.17E-07
L21E-08
.76E-08
.09E-07
.09E-07
.36E-08
.14E-08

.62E-06

COOCOOOOOO

0.

CO OOO0OO0COCOO0OO0O

Persistant

HHZ%

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

00E+00

Unde51gnated Undesignated

0.

PAHZ%
00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.
0
0
0
U

00E+00

.00E+00
.00E+00

.00E+00 0
ndesignated Undesignated

COO0OOOCOOO

0.

DW Number

Undesignated

DW Number

None

Carcinogenic

PAHY% Total%
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00
.00E+00 0.00E+00

ndesignated Undesignated

Carcino

Total%

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

00E+00

enic )
W Number-Positive

*491BM 4032849y

(2 40 T 399ys)

K403e40qR] J-602 404 I40day uotjeubisag

*¢-§ 3qel
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Dangerous Waste Data De: |nation Report for 209-E Laboratory Reflector Water
Dangerous Waste Consti jents - WAC 173-303-9905

Substance

Hydrogen fluoride

Barium and compounds [0S
Lead and compounds ., b

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

Results based on a single datum are noted by an asterisk (X)}. Others are based on the
lower limit of the nne-tailed 90% confidence interval for pH data sets with mean values
ge%ow 7.25 or by * : upper limit of the one-tailed 90% confidence interval for all other

ata sets.

EP Toxic contaminants, ignitabilitg, and reactivity are reported by standard methods when
available. In the absence of EP Toxicity data, total contaminant concentrations are
evaluated. In 1lit of closed cup ignition results, ignitability is estimated from the
sum of the contrioutions of all substances that are ignitable when pure. A waste is
flagged as dangerovs if sum of the ignitable substances exceeds one percent. Reactivity
is by Sw-846: 250 of cyanide as hydrogen cyanide per kg of waste or 500 mg of sulfide
as hydrogen sulfiue 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.

(z 30 2z 398ys)
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No HH or PAH were found (see Table 5-2). Therefore, the 209-E Laboratory
reflector wastewater stream is not a persistent dangerous waste.

5.4.3 Carcinogenic Dangerous Wastes

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

Collect multiple grab samples of the wastestream.

Determine the upper 1limit of the one-sided 90%CI for the substances
of interest.

Formulate substances from the analytical data. NOTE: This step
is only required for inorganic analytes since it is not possible
to complete the evaluation based on the concentration of cations
and anions. This methodology is described in WHC (1990c) and is
based on an evaluation of the most toxic substances that can exist
in an aqueous environment under normal temperatures and pressures.

Determine which substances in the wastestream are human or animal
carcinogens according to the International Agency for Research on
Cancer.

Calculate the wt% concentration for each carcinogen.

Sum the resulting wt% contributions.

Designate the wastestream as carcinogenic if any of the positive

carcinogens are above 0.01% or if the total concentration for
positive and suspected carcinogens is above 1.0%.

No carcinogenic chemicals were detected (see Table 5-2). Therefore,
209-E Laboratory reflector wastewater stream is not a carcinogenic dangerous

waste.

5.5 DANGEROUS WASTE CHARACTERISTICS

A waste is considered a dangerous waste if it is ignitable, corrosive,
reactive, or extraction procedure (EP) toxic (WAC 173-303-090). A descrip-
tion of the methods used to evaluate the data in terms of these character-
istics is contained in WHC 1990c. Summaries of the methods, along with the
results, are contained in the following sections.
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5.5.1 Ignitability

Because of the dilute aqueous nature of these wastes, flashpoint testing
was not performed during the initial samples collected from the wastestream.
Instead, an ignitability index was calculated for the samples and was based
on the sum of the percent concentrations of all ignitable substances in the
waste. Pure substances with a flashpoint <140 °F were considered ignit le.
Samples with ignitability indexes below 1% were not considered ignitable.

No substai 2 potentially present in the 209-E Laboratory reflector
wastewater stream is an ignitable substance (see Table 5-2). Therefore,
the 209-E Laboratory reflector wastewater stream is not an ignitable waste.

5.5.2 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 1limit of the
one-sided 90%CI for a stream with a mean value of pH <7.25 and the upper
1imit of the one-sided 90%CI for a stream with a mean value of pH >7.25.

Because t| mean value of the pH measurements for the 209-E Laboratory
reflector water is above 7.25, the upper limit of the confidence interval,
7.34, is used. The wastestream is not a corrosive dangerous waste
(WAC 173-303-090[6]).

5.5.3 Reactiv: y

An aqueous waste is reactive if the waste contains an amount of cyanide
or sulfide under conditions near corrosivity sufficient to threaten human
health or the environment (WAC 173-303-090[7]). A recent revision to test
methods for evali ting solid was* (S! 346) (I A I 36) provi a moy
quantitative indicator level for cyanide and sulfide. It states that levels
of (equivalent) cyanide below 250 mg/kg or of (equivalent) sulfide below
500 mg/kg would not be considere reactive.

For samples collected before July 1989, total cyanide and total sulfide
were used to evaluate reactivity.

Total cyanide and total sulfide in this wastestream were below the
100 mg/kg detection limit. The wastestream is not a reactive dangerous waste.
5.5.4 Extract' 1 Procedure Toxicity

A waste is an EP toxic dangerous waste if individual chemical analytes
exceed limits of WAC 173-303-090(8)(c). In the absence of specific

EP toxicity test results, total analyte concentrations are used. Two analytes
with concentrations above detection 1imits that are on the EP toxic list
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were found in the 209-E Laboratory reflector wastewater stream. The concen-
trations of these two analytes are listed in Table 5-2. Because the barium
concentration of 3.80 E-02 mg/L does not exceed the limit of 100 mg/L, and
the lead concentration of 9.00 E-03 mg/L does not exceed the 1imit of 5 mg/L,
the 209-E Laboratory reflector wastewater stream is not an EP toxic dangerous
waste.

5.6 PROPOSED DESIGNATION

Because the 209-E Laboratory reflector wastewater stream 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.
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6.0 ACTION PLAN

No future samples or characterization is warranted for this effluent
since the facility is permanently closed. The Critical Mass Laboratory is
currently scheduled to be turned over to the Westinghouse Hanford Company
Surplus Facilities Program in October 1990. Final decontamination and
decommissioning of the facility will be scheduled at that time.
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Table A-1. List of Piping System Components that
Contribute to 216-C-7 Crib.

Potential contributor Number Location

Building 209-E (CML)

Neutron shield tank,
600-gal-capacity 1 Critical assembly room
Slab Tank, 320-gal-capacity 1 Critical assembly room

Floor drains 2* Critical assembly room - hoods
1* Critical assembly room

Cleanouts 1 Mix room

Sinks 1* Changeroom

2* Mix room

Subtotal Ty

Outside piping

Tank 111, critically safe
crib waste hold-up tank

(60-gal-capacity) 1 South of Tlaboratory
Valve box 1 South of laboratory
Subtotal 2
216-C-7 Crib
i
.al 4 B
Total 15

*Capped in 1985.

A-3



WHC-EP-0342 Addendum 31 08/31/90
209-E Laboratory Reflector V :er

This page intentionally left blank.




WHC-EP-0342 Addendum 31 08/31/90
209-E Laboratory Reflector Water

APPENDIX B
DATA FOR 209-E LABORATORY REFLECTOR WATER
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Table B-1. Data for 209-E Laboratory Reflector Water. (sheet 1 of 4)

C uent Sample #
Barium 50362
Barium 50364
Barium 50366
Calcium 50362
Calcium 50364
Calcium 50366
Chloride 50362
Chloride 50364
Chloride 50366
Copper 50362
Copy ° 50364
Copper 50366
Fluoride 50362
Fluoride 50362
Fluoride 50364
Fluoride 50364
Fluoride 50366
Fluoride 50366
Iron 50362
Iron 50364
Iron 50366
Lead 50362
Lead 50364
Lead 50366
Magnesium 50362
Magnesium 50364
Magnesium 50366
Manganese 50362
Manganese 50364
Manganese 50366
Potassium 50362
Patassium 50364
.otassi_.. 503C.
Sodium 50362
Sodium 50364
Sodium 50366
Strontium 50362
Strontium 50364
Strontium 50366
Sulfate 50362
Sulfate 50364
Sulfate 50366
Uranium 50362
Uranium 50364
Uranium 50366

B-3
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Date

12/03/87

12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/03/87
12/10/87
12/10/87
12/18/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87
12/03/87
12/10/87
12/18/87

Method Result
ICP 3.80E+01
ICP 3.80E+01
ICP 3.80E+01
ICP 1.78E+04
ICP 2.06E+04
ICP 2.07E+04
IC 9.38E+02
IC 1.22E+03
IC 1.03E+03
ICP 2.30E+01
ICP 4 .30E+01
ICP 2.10E+01
IC <5.00E+02
ISE 1.30E+02
IC <5.00E+02
ISE 1.28E+02
IC <5.00E+02
ISE 1.25E+02
ICP 1.03E+02
ICP 1.38E+02
ICP 9.20E+01
GFAA 9.00E+00
GFAA 9.00E+00
GFAA 9.00E+00
ICP 4.25E+03
ICP 4.57E+03
ICP 4.62E+03
ICP 3.90E+01
ICP 2.80E+01
ICP 2.50E+01
ICP 7.31E402
ICP 7.20E+02
ICP 6.96E+02
ICP 2.05E+03
ICP 2.20E+03
ICP 2.13E+403
ICP 9.60E+01
ICP 9.70E+01
ICP 9.60E+01
IC 1.05E+04
IC 1.06E+04
IC 9.98E+03
FLUOR 5.68E-01
FLUOR 4.94E-01
FLUOR 7.47E-01







Lot

Table B-1. Data for 209-E Laboratory Reflector Water.
Code Analytical Method
ALPHA Alpha Counting
ALPHA-Ra Total Radium Alpha Counting
BETA Beta Counting
BETA 305y
COLIF Coliform Bacteria
COLIFMF  Coliform Bacteria (Membrane Filter)
COND-F1d Conductivity-Field
COND-Lab Conductivity-Laboratory
CVAA reury
CVAA/M ircury-Mixed Matrix
DIGC Direct Aqueous Injection (GC)
DIMS Direct Aqueous Injection (GC/MS)
DSPEC Reactive Cyanide (Distillation, Spectroscopy)
DTITRA Reactive Sulfide (Distillation, Titration)
FLUOR ‘anium (Fluorometry)
GEA Gamma Energy Analysis Spectroscopy
GFAA Arsenic (AA, Furnace Technique)
GFAA Lead (AA, Furnace Technique)
GFAA Selenium (AA, Furnace Technique)
GFAA Thallium (AA, Furnace Technique)
IC Ion Chromatography
ICp Atomic Emission Spectroscopy (ICP)
ICP/M Atomic Emission Spectroscopy (ICP)-Mixed Matrix
IGNIT Pensky-Martens Closed-Cup Ignitability
ISE Fluoride-Low Detection Limit
ISE Ammonium Ion
LALPHA A]gha Activity-Low Detection Limit
LEPD 1291
LSC l4c
LSC Tritium
LTOX Total Organic Halides-Low Detection Limit
PH-F1d pH-Field
PH-Lab pH-Labc  1te
U EC Total and Amenable Cyanide (Spectroscopy)
SPEC rdrazine-Low Detection Limit (Spectroscopy)
SSOLID Suspended Solids
TC Total Carbon
TDS Total Dissolved Solids
TEMP-F1d Temperature-Field
TITRA Alkalinity-Method B (Titration)
TITRA Sulfides (Titration)
R Total Organic Carbon
T0X Total Organic Halides
VOA Volatile Organics (GC/MS)
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EPA-680/4-75/1
ASTM-D2460
EPA-680/4-75/1
UST-20Sr02
USFPA-9131

U: ’A-9132
ASTM-D1125A
ASTM-D1125A
USEPA-7470
USEPA-7470
UST-70DIGC
"USEPA-8240"
USEPA-CHAPTER
USEPA-CHAPTER
ASTM-D2907-83
ASTM-D3649-85
USEPA-7060
USEPA-7421
USEPA-7740
ISEPA-7841

7
7

’A-600/4-84-01

USEPA-6010
USFPA-6010
UL.’A-1010

ASTM-D1179-80-B

ASTM-D1426-D
EPA-680/4-75/1
UST-20102
UST-20C01
UST-20H03
USEPA-9020
USEPA-9040
USEPA- )40
USEPA-9010
ASTM-D1385
SM-208D
USEPA-9060
SM-208B
Local
ASTM-D10678B
USEPA-9(
USEPA-9060
USEPA-9020
U: °’A-8240
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APPENDIX C

SUMMARY OF 200 EAST AREA RAW WATER AND
SANITARY WATER DATA (1985-1988)
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