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EXECUTIVE SUMMARY

his data quality objective (DQO) summary report supports initial site characterization
decisions for remedial investigation (RI) and remedial action decisions for four
t ltmént, storage, and disposal (TSD) units and three additional waste si s in the
200-CS-1 Chemical Sewer Operable Unit (OU). These seven sites are man-made
ponds, ditches, dr trenches created to receive chemical wastewater from tt
separation/concentration processes (e.g., Plutonium-Uranium Extraction Plant,
Reduction-Oxidation Facility, and B Plant operations). Tt waste sites within this OU
were designed as-liquid effluent disposal units for nonradioactive operations; however,

all of the waste sites in this OU were contaminated with low levels of radionuclides.

This DQO effort followed the concepts developed in the 200 Areas Remedial
Investigation., casibility Study Implementation Plan ~ wironmental Restoration
Program (hereinafter referred to as the 200 Area implementation Plan) (DOE-RL 1998)
for the use of analogous site con’ minant data to reduce the amount of characterization
required to support remedial action decisions. The 200 Area Implementation Plan's
concepts involve grouping sites with similar process histories, structures, and
contaminants and then choosing one or more representative sites for comprehens
field investigations, including sampling during RI activities. Findings from the RI at
representative sites are then usedﬂ to make remedial action decisions for the waste sites
that are not characterized. Sites for which field data have not been collected are
assumed to have similar chemical characteristics to the sites that are characterized.
For the 200-CS-1 Chemical Sewer OU, two of the TSD units (216-A-29 ditch and the

216-S-10 ditch) are representative sites and will be characterized. Compliance with the
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200 Area Implementation Plan also requires the characterization of the 216-B-63 trench
and 216-S-10 pond TSD units. The goals of the RI are to provide the data needed to
refine the preliminary conceptual contaminant distribution models for the OU and to

support remediation decisions.

The proposed sampling locations were selected with the goal of intersecting the highest
éreas of contamination and determining the vertical and lateral extent« contamination
at the waste site boundar_ies. The nature (e.g., contaminant type and c~1centration)
and the vertical/lateral extent of the contamination are the major RI dat= needs.
| Boreholes will be developed to sample the vadose zone to groundwate., however, no
groundwater samples are proposed. Trenches, test pits, and/or auger holes w be
developed to sample from the surface to about 7.6 m below the local ground surface

elevation.

The contaminants of potential concern were identified through process story
information and previous data collection efforts. Analytical performance criteria were
based on Model Toxics Control Act chemical compliance criteriaand p imini y
re:mediation goals selected in .the absence of applicable or relevant and appropriate
requirements. These preliminary action levels provide the basis for ide...ifying the
laboratory or field screening detection limits required to support remedi_. action
decisions. A modified version of the U.S. Environmental Protection Agency’s DQO
workbook (EPA 1994a) was used to identify project data quality needs, evaluate

sampling and analysis options, and document project data quality decisions.
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ACRONYMS

applicable or relevant and appropriate requirement
Comprehensive Environmental Response, Compensation and
Liability Act of 1980 -

corrugated metal pipe

contaminant of concern.

contaminant of potential concern

data quality objective

Washington State Department of Ecology

U.S. Environmental Protection Agency

Hanford Remedial Action Environmental Impact Statement
operable unit

preliminary remediation goal

principal study question

Plutonium-Uranium Extraction Plant

Resource Conservation and Recovery Act of 1976
Reduction-Oxidation Facility

remedial investigation

Record of Decision

sampling and analysis plan

treatment, storage, and disposal
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he following conversion chart is provided to aid reader with conversions.

METRIC CONVERSION CHART

Into Metric Units

If You Know

Length
inches
inches
feet
yards
miles

Area

sq. inches
sq. feet

sq. yards
sq. miles
acres
Mass (weight)
ounces
pounds

ton
Volume
teaspoons
tablespoons
fluid ounces
cups

pir

quarts
gallons
cubic feet
cubic yards

Temperature
Fahrenheit

Radioactivity
picocuries

Multiply By

254
2.54
0.305
0.914
1.609

6.452
0.093
.0836
26

0.405

28.35
0.454
0.907

15

30
0.24
0.47
0.95
3.8
0.028
0.765

subtract 32,
then
multiply by
5/9

37

To Get

millimeters
centimeters
meters
meters
kilometers

sq. centimeters
sq. meters

sq. meters

sq. kilometers
hectares

grams
kilograms
metric ton

milliliters
milliliters
milliliters
liters

liters

liters

liters

cubic meters
cubic meters

Celsius

millibecquerel
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Out of Metric Units

If You Know

Length
millimeters
centimeters
meters
meters
kilometers

Area

sq. centimeters
sqQ. meters

sq. meters

sq. kilometers
hectares
Mass (weight)
grams
kilograms
metric ton
Volume
milliliters

liters

liters

liters

cubic meters
cubic meters

Temperature
Celsius

Radioactivity
millibecquerel

Muitiply By

0.039
0.394
3.281
1.094
0.621

0.155
10.76
1.186
0.4
2.47

0.035
2.205
1.102

0.033
2.1
1.057
0.2
35.315
1.308

muitiply by
9/5, then
add 32

0.027

To Get

inches
inches -
feet
yards
miles

sq. inches
sq. feet .
sq. yards
sq. miles
acres

ounces
pounds
ton

fluid ounces
pints

quarts
gallons
cubic feet
cubic yards

Fahrenheit

picocuries
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1.0 STEP 1 -- STATE Tt.- PROBL._M

1.1 INTRODUCTION

This data quality objective (DQO) process is to support remedial investigation (RI) initial
characterization and remedial action decision making for the 200-CS-1 Chemical Sewer
Operable Unit (OU) sites in the Hanford Site’s 200 Areas. The DQO process used for
this pro  :tis a U.S. Environmental Protection Agency (EPA) approach to planning and
coordinating environmental data acquisition requirements and decision making.

To accomplish the goals of the DQO, the four treatment, storage, and disposal (TSD)
sites in the 200-CS-1 OU will be investigated to determine the nature and extent of
contamination in the vadose zone. Under the Resource Conservation and Recovery Act
of 1976 (RCRA), all TSD sites must be characterized. Two of the 200-CS-1 TSD sites
(216-A-29 ditch [worst-case] and 216-S-10 ditch [typical case]) are representative of the
chemical sewer OU. Specifically, determinations of the type, concentration, and vertical
and lateral extent of radiological and chemical contaminants in the vadose zone are the
major data needs. This DQO workbook identifies the initial characterization
requirements that will support the development of a sampling and analysis plan (SAP).

2 PROJECT OBJECTIVES

The primary objective of the DQO process for the 200-CS-1 Chemical Sewer OU is to
determine the environmental measurements necessary to support remedial decision
making (i.e., remedial investigation) and to confirm the site conceptual contaminant
distribution model. Possible remedial alternatives under consideration include the
following:

o No-action alternative (no institutional controls)
. Capping _
o Excavate and dispose of waste

In situ vitrification
In situ grouting and stabilization
Monitored natural attenuation (with institutional controls).

1.3 BACKGROUND

This DQO uses boundaries and land-use alternatives that are a “snapshot in time,”
taken from the Revised Draft Hanford Remedial Action Environmental Impact Statement
and Comprehensive Land-Use Plan (DOE 1999), as shown in Figure 1-1. Other land-
use alternatives have been developed for the 200 Areas in a composite analysis (PNNL -
1998). The land-use alternatives in the composite analysis were not used in this . Q0
workbook.
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dredged (after L. R-200-E-138). The dredgings (reading about 3,000 counts per minute
beta/gamma activity) were buried in the 218-E-12B burial ground. The only

documen | hazardous effluent discharged in the past consisted of regeneration
solutions from the B Plant demineralizers. These effluents were routine corrosive
discharges (D002) of aqueous sulfuric acid and sodium hydroxide solutions. The

~ corrosive discharges occurred from 1970 until October 1985. After 1985, the cation
column effluent was treated with sodium carbonate, and the anion column effluent was
treated with monosodium phosphate to maintain a combined pH between 4 and 10. As
of 1987, the waste discharged to 216-B-63 trench was no longer considered to be
dangerous waste. Radiological discharges to the trench were relatively low, with an
estimated total beta discharge of 8.7 Ci and approximately 7.6 kg of uranium. The
chemical sewer pipelines tott 216-B-63 trench were recognized as leaking (primarily
within 200 ft of B Plant) from 1970 until a sewer upgrade was completed in 1985. No
other influent pipelines associated with the chemical sewer OU were reported to leak as
extensively as the 216-B-63 pipeline. A major portion of the vitrified clay pipeline on the
north side of 221/271-B Building was relined with reinforced thermosetting resin pipe. In
1992, discharge to the trench ceased, and the trench was backfilled with clean fill by
November 1994. A total of 7.2 billion liters of effluent were discharged to the 216-B-63
trench.

The 216-S-10D ditch received discharge from the REDOX complex. The site started
operation in August 1951. This ditch was part of a system that includes the 216-S-10P
pond and the 216-S-11 pond. In addition to these three sites, during May 1955 there

a 0.405-hectare (i.e., approximately one-acre) overflow from the ditch thatre  sed
an estima 1215 kg of uranium from the ditch in the southeast dike of the 216-S-11
pond. This unplanned release is referenced as UPR-200-W-34. After the unplanned
release, the ditch was dredged and the sludge was removed and placed in low spots on
both sides of the ditch. The ditch was then covered with 2 ft of sail.

2 216-S-10 ditch and pond both routinely received large quantities of nondangerous,
low-level radioactive liquid effluent from the 202-S F._.. OX Plant chemical sewer and
the ~"emical Enaineerina Laboratory. The waste stream was comprised of cooling
water, ! v, { 1
chemi ‘ Jly 60% REDOX . wastewater, 20%
sanitary water, and 20% steam condensate. The 216-S-10 ditch and pond remained in
use until 1984, when the south two-thirds of the ditch and the entire pond were
backfilled and stabilized. The 216-S-10D ditch last received discharges during 1991
and was permanently isolated June 1994.

The volume of water discharged to the chemical sewer OU sites exceeded 20 billion
liters. Consequently, the vadose zone unc some of these waste sites became
saturated during the years of operation. After the water discha  2s ceased and the
surfaces of the waste sites v stabilized with clean soil and gravels, portions of the
vadose zone remained at or near saturation for an extended period of time. Although
the groundwater mounds are declining, recharge from some of these facilities to the
groundwater may still be occurring.
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1 ble 1-13. Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (2 pages)

<

UG W E

Given the goal of selecting a remedial/closure alternative for the 200-CS-1 Chemical Sewer OU, the
problem is to verify the preliminary site-specific conceptual contaminant distribution models and to
dete ne the sampling requirements (i.e., type and frequency) that may be used to support the
decision-making process. The sampling design will need to address the unique aspects of the
remedial action alternatives (i.e., no-action, capping, excavate and dispose, and natural attenuation).

: four TSD sites being characterized are the 216-A-29 ditch, the 216-B-63 trench, the 216-S-10D
ditch, and the 216-S-10P pond. The three non-TSD sites that | not be characterized are 216-S-11,
200-W-34, and 216-W-LWC.

...e preliminary conccpwal contamuiauun distribution models will become the conceptual contamir
distribution models after acceptance of this DQO summary report. The conceptual contamination distnbution
models will then be applied to the project work plan.
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