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ACRONYMS AND ABBREVIATIONS

ACL alternative concentration limit

amsl above mean sea level

ANSI/ASME American National Standards Institute/American
Society of Mechanical Engineers

ARAR applicable, or relevant and appropriate, requirements
BOD biochemical oxidation demand
BTDS Basalt Waste Isolation Project Technical Data System
BWIP Basalt Waste Isolation Project
CAR corrective action requirement
CEQ Council on avironr 1tal Quality
CERCLA Comprehensive Environmental Response, Compensation,
and Liability Act of 1980
CFR Code of Federal Regulations
CLP contract laboratory program
CMS corrective measure study
CPM counts per minute
CRP community relations plan
DMP data management plan
DMS data management system
DNAPL dense, nonaqueous phase liquid
DOE U.S. Department of Energy
DOE-RL U.S. Department of Energy-Richland Operations Office
DQO data quality objective
Ecology State of Washington Department of Ecology
>Cs emergency core cooling system
ECTS Environmental Compliance Tracking System
EDB emergency dump basin
EDT emergency dump tank
EII environmental investigations instructions
EIS environmental impact statement
EM electromagnetic
E} elementary neutralization unit
EPA U.S. Environmental Protection Agency
FR Federal Register
FS feasibility study
FSP field sampling plan
GPM gallons per minute
HECR Hanford Environmental Compliance Report
HEX Flow Gemini--Environmental Information System
HGP Hanford Generating Plant
HGWDB Hanford Groundwater Data Base
HISS Hanford Inactive Site Survey
HMS Hanford Meteorological Station
HP Health Physics
HPP Health Physics Procedures
HPT Health Physics Technician
HSP health and safety plan
HWMA Washington Hazardous Waste Management Act
IRA interim remedial action
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1.0 INTRODUCTIO

This work plan presents the basis for conducting a RCRA
Facility Investigation/Corrective Measure Study (RFI/CMS) at the
100-NR-3 operable unit at the U.S. Department of Energy (DOE)
Hanford Federal Facility Site in Washington State and describes
the planned RFI/CMS activities. This introduction focuses on the
overall scope of activities being performed at the Hanford Site
and the regulatory framework under which these activities are
being conducted. 1In addition, the scope, objectives and
associated mechanisms for performance of the RFI/CMS activities
at 100-NR-3 are briefly described. Finally, the organization of
the remaining sections of the work plan are introduced and
explained.

1.1 OVERVIEW

The Resource Conservation and Recovery Act of 1976 (RCRA)
provides for corrective action at solid waste management units
located at permitted RCRA facilities, regardless of when waste
was received at a unit. The Comprehensive Environmental Resource
Compensation and Liability Act of 1980 (CERCLA) focuses on waste
site cleanups whenever there is a release or substantial threat
of a release to the environment of a hazardous substance,
pollutant, or contaminant. High priority sites are placed on the
National Priorities List (NPL) by the U.S. Environmental
Protection Agency (EPA) in accordance with CERCLA. CERCLA
requires that federal facilities which qualify be placed on the
NPL.

Statutes for the management and remediation of hazardous
waste sites have been promulgated in the State of Washington as
the Hazardous Waste Management Act (HWMA) of 1976 (70.105 RCW)
and the Model Toxics Control Act (MTCA) of 1988 (70.105D RCW).
HWMA codifies the state's program for managing the RCRA program
in overseeing the permitting and operation of sites, while MTCA
is broadly equivalent to CERCLA and the corrective action
provisions of RCRA for cleanup of contaminated sites.

The Hanford Site is located in southeastern Washington.
Figure 1 presents the location and plan of the site. Over 1,400
waste management units have been identified on the Hanford Site.
These include active treatment, storage, and disposal (TSD)
units, subject to permit application and/or closure requirements
under RCRA and HWMA, as well as inactive units and unplanned

WP-1 -
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L11sting proposal. These units, rankings, and operable unit
groupings are also included in the Tri-Party Agreement (Ecology
et al. 1989) Action Plan (Action Plan), Appendixes C, Li-~*ing,
and D, Work Schedule.

The Action Plan (Section 7.4.1) specifically acknowledges
that sufficient infornr :ion may already exist that indicates that
further investigation will be required (e.g., a release of
hazardous or dangerous wastes or substances can be document 1).
In these cases, including 1 e ident fication of adc¢ :ional units
or unp. 1ned releases not noted in the Action Plan, the RFA
process is to be bypassed and the units included in the RFI/CMS
work plan. In preparation of RFI/CMS and RI/FS work plans at
Hanfor . the current strate r calls for performance of scoping
studies to identify units prior to production of the work plan.
Because of the recent adoption of this policy, the work p. 1 for
the 100-NR-3 RFI/CMS is being developed concurrently with the
We :inghouse Hanford Company (Westinghouse Hanford) scoping
study.

Preparation of this work plan involved preliminary
evaluation and summarization of a large volume of existing
documentation, visual inspection of the operable unit, and
personal 1owledge gathered from interviews with current and
former Westinghouse Hanford and UNC, Nuclear Industries
employees. This information is organized into Sections 1.0
through 4.0 of this work plan.

The typical :quential RFI/CMS process has been modified to
match the typical concurrent CERCLA RI/FS procedures. This
modification accelerates the overall corrective action process
and al ows development of a RF /CMS work plan which is equivalent
in format and function to RI/FS work plans, as required in the
Tri-Party Agreement. This procedure also permits data collection
to be focused on activities that facilitate selection of the
optimal corrective action.

A preliminary evaluation of all identified sources in the
area has been performed during development of the work plan.
This has entailed examination of disposal, unplanned release, and
enviror ental monitoring records for the 100-NR-3 operable unit.

The strategy for the performance of RFI/CMS activities at
Har »>rd calls for a phased app:r ich. Scoping studies and work
plans are focused on the RFI Phase I, which consists of the
initial chai :cterization of the site. The purpose of this phase
is to sufficiently characterize the operable unit to: (1)
determine if any source or contamination poses imminent and
substantial endangerment to human health or the environment, thus
triggering interim corrective actions; (2) conduct a short-term
risk assessment; and (3) define the scope of the Phase II RFI.
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The health and ¢ Z¢ y plan specifies occupational health
and safety procedures to ensure the maintenance of er: 1inel
involved in RFI/CMS field activities. The project management
plan defines the administrative and institutional tasks necessary
to support RFI/CMS activities. The data management plan
specifies data management procedures for the project. The
community relations plan specifies activities that will be used
to keep the potentially impacted and interested comm 1ities
informed of project progress and results. The community
relations ¢ an also spec fies activities nee 2d to obtain and
incorporate appropriate community feedback on the pro 2act.
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February 1988, N Reactor was placed in cold standby (cooled down,
short-term layup status) (WHC 1989b, pp. 1.1-2 and 1.1-3).
Table 1 presents other signi icant dates for the 100-N Area.

2.1.3 Facility Characteristics

All activities at the . 0-N Area are conducted in support
of the N Reactor, located in the 100-NR-2 operable unit. Section
2.1.3 of the 100-NR-1 operable unit work plan (DOE-RL 1990a)
describes the N Reactor, its design and operations, and support
activities throughout the 100-N Area.

The three main operating systems specific to 100-NR-3 are
the 183-N/163~N Water Treatme t System, the 184-N Plant Service
Power House, and the Hanford Generating Plant.

2.1.3.1 183-N/16: ¥ Water Treatment System. The 183-N
Filtration Plant supplies the filtered and potable water needs of
the 100-N Area. Filtered water is used for producing
demineralized water. Raw water from the Colt »>ia River is
treated with chlorine gas (a iocide) and alum (a coagu int) in a
mixing tank. From there, it is piped to a coagulator, where a
polyelectrolyte is ad :d as a coagulation aid, and then piped to
the sand filters where actual filtration takes place. The
filtered water is pumped to the filtered water storage tank from
a clearwell south of the 163- facility (Tuck 1990, p. 2-6).

The 163-N plant produces high quality, demineralized makeup
water from filtered river water for the major coolant systems at
N Reactor. Deminera ized water is used to prevent mineral
deposits that would foul pipi ' systems. It also limits the
generation of radioactive waste during reactor operation. The
dissolved and suspended matter can become radioactive through
neutron activation. Demineralized water has virtually all
dissolved and suspended matter removed by ion exchange
(Tuck 1990, p. 2-2).

The physical layout of the 163-N facility is presented in
Figure 6. The 163-N facility contains :mineralization
equipment, including ion exchange units, regeneration tanks,

reatment tanks (for pH adjustment) that are part of the
elementary neutralization unit (ENU), acid and caustic storage
tanks, a heater, and a degasifier (Tuck 1990, p. 2-3). The basic
components of the plant and the demineralization process are
described in the following paragraphs.

2.1.3.1.1 Primary Cation Exchange Units. There are four primary
cation exchange units, which ¢ 2 the top portions of four large
tanks (or ion exchar : columns) in the 163-N facility. They
contain ion exchange resins saturated with hydrogen ions to
displace cation impurities (e.g., calcium, sodium, manganese,
iron) in the water. At the same time, the displaced cations

=17
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Overview of Significant Dates

for 100-N Area Operation.

Date

Activity

May 13, 1959
September 1963
December 1963
March 1964
November 1964
April 1966

December 1966

1975

1981

December 1987
February 1988

1989

1990

Construction of N Reactor begins

Construction of HGP begins

N Reactor

goes into production

Construction of N Reactor completed

N Reactor

reaches 4,000 MW (thermal)

HGP construction completed

N Reactor
combined

N Reactor
begins in

N Reactor
begins in

N Reactor

N Reactor

reaches 800 MW (electrical)
with HGP output)

irradiated fuel storage
105-KE reactor basin

irradiated fuel storage
105-KW reactor basin

placed in standdown status

placed in cold standby

Shipment of N Reactor irradiated fuel
to 100-K Area completed

" Reactor dewatered

HGP = Hanford Generating Plant

Source: WHC 1989b, pp.
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N Reactor. It is a 1 million-gal capacity tank, located along
with other water storage tanks southwest of the 163-N facility
(Tuck 1990, p. 2-4).

2.1.3.1.9 Regeneration Tanks. These are used to regenerate the
cation and anion exchange resins when they become "exhausted" or
saturated with ions and impurities. There are four regeneration
tanks. The regeneration tank for the primary cation units and
the regeneration tank for the primary anion units each have an
upper compartment where regeneration occurs, and a lower
compartment where a spare resin charge is stored. The spare
resin is sent to the primary units at the same time as the
depleted resin charge is sent to the regeneration tank, allowing
near-continuous operation of the primary units

(Tuck 1990, p. 2-4).

A sulfuric acid solution is used to regenerate cation
resins, and a sodium hydroxi : solution is used to regenerate the
anion resins. The solutions are pumped through the resins in the
regeneration tanks and drained to the spent regenerant surge tank
(Tuck 1990, p. 2-5).

2.1.3.1.10 Acid and caust: Storage Tanks. Located along the
west inside wall of the 163-N facility, acid and caustic storage
tanks contain solutions of st furic acid (H?SO%, 93% by wei 1t)
and sodium hydroxide (NaOH, ¢ & by weight), respectively. These
solutions are used to regenerate the resins and to neutralize the
spent regenerant (i.e., the wastewater from regeneration). The
storage tanks are surrounde y curbs for spill control. The
acid or caustic spills are overed. The storage tanks are
filled, as needed, through below-grade pipelines that run through
concrete trenches from larger tanks located at the 108-N chemical
unloading facility east of 163-N (Tuck 1990, p. 2-5).

2.1.3.1.11 Spent Regenerant !{ rge Tank. The spent regenerant
surge tank is located outside the 163-N facility on its north
side. It is designed to stol spent regenerant until it can be
neutralized in the elementary neutralization unit (ENU). During
normal operation, the surge tank discharges to the ENU system
(Tuck 1990, p. 2-5).

The effluent stream is then neutralized and discharged to
the 120-N-1 (1324-NA) Perco. :ion Pond. An alternate mode of
operation allows the waste stream to be neutralized in the surge
tanks by recirculation and p adjustment. Upon reaching proper
pH, the liquid is sent to the 120-N-1 Percolation Pond by an
8-in. chemical waste pipelir .= After neutralization, the
effluent stream contains no \ngerous or radioactive
constituents. The surge tank is surrounded by a concrete berm
for spill control, capable of containing the entire volume of the
tank (Tuck 1990, p. 2-5).
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institutional relationship between the 100-NR-3 and 100-NR-1,
units underlying the Hanford formation are not described in
detail in this work plan. Discussion of these units can be found
in Section 2.2.2.2 of the 100-NR-1 operable unit RFI/CMS work
plan (DOE-RL 1990a).

Logs from the installation of approximately 70 wells are
available for characterization of the 100-N Area geology. Of
these, seven wells are located in the 100-NR-3 operable unit.
The majority of the wells at 100-N were completed within the
uppermost portion of the Ringold Formation. Additionally, five
borings (identified as "BH" borings) were drilled in 100-NR-3 in
support of the HGP Nuclear Project No. 1 (WPPSS 1974). A
geologic column based on both the wells and borings is presented
in Figure 11. The location of the monitoring wells and the
deeper borings in the 100-N Area is presented in Figure 12.

Data quality of geologic descriptions on boring logs is
highly variable. The leve of detail in the descriptions is
dependent »>on the person logging the ho. , as well as the
sampling methods. The majority of the shallow holes (N wells)
were drilled using cable tool and samples for lithologic
descriptions were collected by bailing the holes. Other wells
were drilled using air rotary, and drill cuttings were used to
log the holes. Further details on sampling methods in the wells
and borings are discussed in Section 2.2.2.2.1 of the 100-NR-1
RFI/CMS work plan (DOE-RL 1990a).

Three cross sections for the 100-N Area have been developed
from well data. The location of these cross sections is shown in
Figure 13, 1d the cross sectic 3 in Figures 14, 15 and 16.

These cross sections portray the uppermost portion of the Ringold
Formation and the Hanford formation. Because the water table
approximates the Ringold/Hanford contact, detailed descriptions
of the Ringold Formation and underlying units are given in
Section 2.2.2.2.3 of the 100-NR-1 RFI/CMS work plan

(DOE-RL 1990a). Discussion of the Hanford formation is provided
to describe the vadose zone at 100-NR-3.

Although the cross sections are primarily from wells in the
100-NR-1 and 100-NR-2 operable units, the southern portions of
B-B' and C-C' show conditions in 100-NR-3. Examination shows the
material to be similar across the 100-N Area. The following
discussion is based on evaluation of the well logs and cross
sections.

The Hanford formation at 100-N occurs above the Ringold
ormation and is composed of interbedded sands, gravels and
cobbles of the Pasco gravels. The finer-grained Touchet beds are
not present in this area. The unit is described as gravelly sand
to sandy gravel that is poorly sorted and composed of rounded
basaltic clasts with caliche deposits. Coarser-graine material
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Table 2. Waste Management Units and Unplanned Releases at 10U NR-3. (sheet 1 of 6).
WIDS
Designation Alias/ Operatiocnal Waste Unit or Rele
Number Location Dates Description Descriptio
1. Outer Refuse Area Grouping
- HGP Burn Pit Unknown Trash. Pit used for burning of t
if flammable solvents wer
it Grass Dump Tk nown Grass; unknown i{f other waste:s wern Pit. for storage of grass
disposed.
bl Construction Debris Dump Unknown Construction debris of unknown nature. Used by J.A. Jones Constr
disposal of construction
dirt, cement, asphalt, me
2. 182-N High Lift Pumphouse Grouping
124-N 2 182-N Septic Tank 1963~ Sanitary sewage. Serves personnel from 182
present
--- 182-N Tank Farm Overflow Unknown- Overflow water analyzed for temperature, NPDES Discharge Point Num
present pH, total suspended solids, oil and J6-inch raw water return
grease, and chlorine per NFDES permit.
- - 182-N Drain System Unknown - Primarlly water analyzed for temperature, NPDES Discharge Permit Nuw
present pH, total suspended solids, and oil and 42-inch raw water return
grease per NPDES permit.
- Lube O0il Line Leak 2/6/87 5 gal of turbine oil. Pinhole leak in lube oil
oll to enter secondary st
Discharged to river with
condensate.
3. Acid/Caustic Storage and Transport System Grouping

--- 108-N Chemical Unloading
Facility

1963-
present

93X sulfuric acid and 50X sodium
hydroxide.

Unloading area for trucks

Has three above ground su

tanks and one aboveground
hydroxide tank.

v 14ddd
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Table 2.

Waste Management Units and Unplanned Releases at 100 NR 3. (sheet 2 of 6).

WIDS
Designation
Number

Alias/
Location

Operational

Dates

Waste
Description

it or Release
Description

Acid/Caustic Storage and Transport System Grouping (cont.

120-N-7

120-N-6

UN-100-N-15

UN-100-N-33

120-N-5

UN-100-N-34

Unloading Station French
Drain

Sulfuric Acid Tank French
Drains (5)

108-N Neutralization Pit

108-N Unloading Facility

108-N Unloading Facllity

108-N Unloading Facility
Spill

Acid/Caustic Transfer
French and Neutralization
Unit

Acid/Caustic Transfer
French and Neutralization
Unit

Acid/Caustic Transfer
Trench

Acid/Caustic Transfer
Trench

1963 3/87

1963 3/87

1983-
present.

3/20/81

11/9/81

12/26/87

1963~
present

5/12/80

8/7/87

9/2/87

93Y sulfuric acid and 501 sadium
hydroxide.

93Y sulfuric acid.

Waste sulfuric acid.

Unknown amount of sulfuric acid and
rinsewater.

Approximately 1,000 gal of sulturic acid.

Approximately 10 gal of sodium hydroxide.

Sulfuric acid and sodivum hydiaxide

Approximately 3,400 gallous of sulturic
acid.

Unknown amount of sulfuric acid

Unknown amount of sodium hydroxide.

French drain for receiving incidental
spills during railcar or tank truck
unloading.

French drains surrounding acid tanks for
containment of incidental spills.

The unit was used to neutralize waste
sulfuric from 108-N floor drains and
acid transfer tank drainage.

Transfer line leak during pumping of
liquid from 108-N to french drain,

Spilled to ground during transfer from
railcar to storage tank.

Spilled during transfer from railcar to
storage tank.

Piping trench between 108-N and 163 N

and containment vaults.

Pipeline rupture filled containment
vaults and spilled to ground. Acid was
neutralized.

Acid had corroded away exposed trench
area releasing to the soil.

Leak in piping was contained in trench.

v livda
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Table 2.

Waste Managemont tUnits

and Unplanned Releases at.

160 NK 4.

(sheet 3 of 6).

WIDS
Designation
Number

Alias/
Location

Uperational
Dates

Waste
Description

Acid/Caustic Storage and Transport System Grouping (cont.)

120-N-3

120-N-8

124-N-1

Acid/Caustic Transfer
Trench

163-N Nautralization Pit
and French Drain

163-N Sulfuric Acid Day
Tank Vent French Drain

Regeneration Waste
Transport System

Regeneration Waste
Transport System

Regeneration Waste
Transport System

163-N Septic Tank

Mixed Waste Storage Area Grouping

116-N-8

Mixed Waste Storage Pad

11/9/787

12/63-3/87

12/63-
5/13/88

1977-
present

6/14/86

6/30/8b

1963~
present.

12/86-

present.

Approximately 200 gal of sulturic acid
spilled and approximately 15 to 10 gal

released to ground.

Sulfuric acid and sodium hydioxi e

Sulfuric acid.

Acid and caustic regeneration wastes.

Approximately 6,500

regenaration wastes.

Approximately 1,000

regeneration wastes.

Sanitary sewage.

gal of acidic

gal of aci1dic

Radiocactively contaminated oil and
miscellaneous dangerous process

chemicals.

Unit or R
Descrip!

Leak in piping escaped
dry well. Contamiunate
removed.

French drain and vault
drainage from 163-N Ac
Tank Area.

Tank overflows are ven
drain.

Sump and pipeline deli
163-N to 1324-N.

Pipeline leak during t
was neutralized and co
was removed.

Pipeline leak during t:
was neutralized and co
was removed.

Serving 163-N, 183-N,
buildings.

Paved and curbed concre
waste storage in diums
containers.

¥ 14AYdd
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Table 2. Waste Management Units and Unplanned Releases at. 100 NR-3.  (sheet 4 of 6).
WIDS
Designation Alias/ Operational Haste Unit or Release
Number Location Dates Description Description
184-N Plant Service P House
--- 184-N Plant Service Power 1963- Hydrocarbons, particulates, sultur Routine and systematic releases from
House Presont dioxide, sulfur trioxide, carhbon boiler stacks.
monoxide, nitrogen oxide, and aldehydes.
bl 184-N Day Tanks 1963~ No. 6 (Bunker C) fuel oil and diesel oil. Two 350,000-gal fuel oil tanks and one
Present. 8,000-gal diesel oil tank surrounded by
a containment wall.
UN-100-N-19 Fuel 0Oil Day Tank at 4/84 Approximately 2,000 gal of fuel oil Tank overflowed during filling. Oil
184-N contained within walls and removed.
UN-100-N-21 Diesel Oil Day Tank at 4/25/86 Approximately 800 gal of diesel o1l Tank overflowed during filling. Oijl
184-N removed from containment area.
- Diesel 0Oil Day Tank at 10/9/87 Unk: amount of diesel oil Tank overflowed during filllng. Oil was
184-N removed.
--- 166-N - 184-N Piping 1963~ No. 6 fuel oil and No. 2 diesel oi. tInderground fuel supply piping.
present
UN-100-N-18 Diesel oil supply line 8/173 Approximately 200 gal of diesel oil. Line leak caused by external corrosion.
between 166-N and 184-N
UN-100-N-22 Diesel oil supply line 6/23/8¢b Approximately 1,000 gal of diesel o1l Line leak caused Ly external corrosjon.
near 184-N Contaminated soil removed. O0il detected
in groundwater.
UN-100-N-23 Diesel oil supply line 1710/87 Approximately 200 gal of diesel o1l Line leak caused by external corrosion
near 184-N 0il detected in groundwater.
- Fuel oil pipe fitting at 10/14/87 Unknown amount of fuel oil. Oil leaked from loose pipe fitting
184-N Annex during transfer to boiler. Oil
contained and removed.
--- Diesel o0il sunply line 4/26/89 A minimum of 300 gal of diesel o1l. Line leak in three places. 46 drums of

between 166 and 184-N

contaminated soil removed.
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Table 2. Waste Management Units and Unplanned Releases at 100 -NK-3. (sheat 5 of 6).

WIDS
Designat.ion Alias/ Operational HWaste Unit or Release
Number Location Dates Description Description

LS-dmM

Decon Prain Line Leak Grouping

UN-100-N-6 1-1/2-Inch, Chemical 9/10/85 Approximately 1,800 gal of irraliated Four locations along line passing
Decontamination Waste wastewater with 0.2 Ci - Co-60, 0.04 Ci - through 100-NR-3. Contaminated soil
Drain Line between 105-N Mn-54, 0.003 Ci - Ru-103, and 0.003 Ci - removed.
and 1310-N Cs-137.

Nonhazardous and Nonradioactive Storage Area

120-N-4 Nonhazardous and 11/85- Nonhazardous and nonradiocactive oils and Curbed concrete pad for container
nonradioative storage present aqueous liquid. storage.
area
100-N-SS5-27 1716-N Service Station 100-N-S58-27 Unleaded gasoline. Two 1,000 to 4,000 gal underground
100-N-S5-28 Underground Storage Tanks 1967- storage tanks associated with service
present; station.
100-N-SS-28
1976-
present.

Regeneration/Filter Backwash Waste Disposal Area Grouping

120-N-2 1324-N Surface 1977-1988 Corrosive regeneration wastes and filter 1977-1983 unlined settling pond;
Impoundment (formerly backwash water. 1983-1986 out of service;
North Settling Pond) 1986-1988 lined surface impoundment.
--- South Settling Pond 1977-1983 Corrosive regeneration wastes and filter

backwash water. Unlined settling pond.

120-N-1 1324-NA Percolation Pond 1977- Corrosive regeneration wastes and filter Unlined percolation pond.
present backwash water. Currently receives
nonregulated neutralized regeneration
wastewater.

130-N-1 Filter Backwash Discharge 1983- Filter backwash water. Unlined percolation basin

(formerly Pond present

126-N-1)

- 1143-N Paint Shop Unknown- Paint wastes and associated water, spent Paint shops with water scrubber in the
present thinner, spent garnet sand and paint paint booth, a solvent accumulation

chips. drum, and an outdoor sandblasting area.

¥ I1JdY¥d
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and access road

and rolled into adjacent field. Valve

bonnet, asphalt, and soil removed.

Table 2. Waste Management Units and Unplanned Releases at 100 NR 3. 6).
WIDS
Designation Aljas/ Opurational Waste Unit or Release
Number Location Dates Description Description
9. Office Septic Tank Area Grouping
124-N-5 1117-N Septic Tank (Sewer 1981 2/87 Sanitary sewage. Septic tank and drainfield
System V)
124 N-6 1113-N Septic Tank (Sewer 1979/80 - Sanjitary sewage. Septic tank and draintield
System VI) 2/87
124-N-7 1115-N Septic Tank (Sewer 1984-2/87 Sanitary sewage. Septic tank and drainfield.
System VII)
124-N-8 1134-N Septic Tank (Sewer 1983- Sanitary sewage. Septic tank and drainfield
System VIII) present
10. N-17 Paint Shop Area Grouping
- N-17 Paint Shop Unknown- Waste paint, solvents, and oils Two waste accumulation drums (one for
present waste paint, the other for waste o0il)
sandblasting area.
11. 1120-N Septic Tank Grouping
124-N-9 1120-N Septic Tank 1985- Sanitary sewage. Septic tank and drainfield
present
12. 100-N Sewer System Grouping
124-N-10 100-N Sewer System 2/87- Sanitary sewage. Central sewer system with three lagoons,
present sewer trunk line and other pipelines,
and 1lift stations.
UN-100-N-11 Corner of Route &4 north 10/2/75 Radloactive soil and asphalt. Valve bonnet fell from truck onto road

9
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DRAFT A

Various small, intermittent spills have occurred over the
years at the 108-N facility associated with unloading or transfer
operations. Several larger spills have been documented and are
described below:

° March 20, 1981 (UN-100-N-15) - Sulfuric acid and
rinsewater were spilled inside the 108-N building. The
unknown amount of liquid was transferred to the acid
tank french drains for neutralization. The transfer
line developed a leak and released to the ground. The
affected area was estimated to be less than 50 ft?

(WHC 1989c). Remedial measures that were instituted
have not been documented.

° November 9, (UN-100-N-33) - Appro: iately
1,000 gal or suiruric acid were spilled during an acid
transfer from a rail car to an acid storage tank
(WHC 1989c).

o December 26, 1987 - Approximately 10 gal of sodium
hydroxide were spilled to the ground during caustic
transfer from a rail car to the caustic storage tank.
Difficulties in transfer prompted the operator to
disconnect the transfer line and set it on the ground
while investigating the problem. At that time, the
sodium hydroxide leaked from the transfer line. The
spill was cleaned up on December 31, 1987 (WHC 1988a).

‘‘‘‘‘ \ The extent of remediation is unknown.

= 3.1.1.3.2 120-N-5 Acid/Caustic Transfer Trench and
Neutralization Unit. The unit is a polymer concrete-lined
neutralization pit and acid/caustic transfer trench between the
163-N Demineralization Plant and the 108-N Chemical Unloading
Facility. The neutralization unit consists of two containment
vaults - one for sulfuric acid and one for sodium hydroxide.
Each containment vault is approximately 6 ft long by 6 ft wide by
o 10 ft deep. The trench, containing both acid and caustic piping,
slopes toward the neutralization unit so that spills can be
contained within the vaults. The polymer concrete lining was
installed in parts of the trench in 1986. According to
Westinghouse Hanford personnel, the unit was unlined from 1983 to
1986.

Intermittent small releases have occurred over the years.
In January 1976, the pit sealed itself and liquid backed up to
the piping level, subsequently corroding the caustic and acid
lines (WHC 1989c). Several documented releases associated with
the unit have occurred. These releases are described below:

° M~ 12, 1980 (UN-100-~N-34) - During the weekly transfer

or sulfuric acid from the 108-N Storage Tank to the
163-N Day Tank, a rupture in the pipeline occurred.
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Small, intermittent releases of sulfuric acid or sodium
hydroxide occurred during transfer operations to or from the
163-N Day Tanks (WHC 1989c). No releases other than the small
releases described above have been documented.

3.1.1.3.4 120-N-8 (163-N) Day Tank Vent French Drain. The unit
is a french drain used to receive overflow of sulfuric acid from
the 163~N Demineralization Plant Sulfuric Acid Day Tank.
Overflows were vented to this french drain. The unit is 4 to

6 ft in diameter and consists of a clay pipe filled with lime to
neutralize any sulfuric acid releases. It is located on the
north side of the 163-N building. The unit was installed in 1963
and taken out of service on May 13, 1988 (WHC 1989c).

The unit 1 : (ved unknown amounts of sulfuric acid in
intermittent discharges. Each discharc 1is estimated to have
averaged less than 1 gal of liquid (WHC 1989c). There are no

specific documented releases associated with the unit.

3.1.1.3.5 Regeneration Waste Transport System. The regeneration
waste transport system includes the storage and piping systems
which managed spent regeneration effluent (either acid, caustic
or neutralized) from the 163-N Demineralization Plant and routed
this effluent to the 120-N-1 (1324-NA) Percolation Pond and the
120-N-2 (1324-N) Surface Impoundment area. The system took on
various configurations from 1977 until 1990. Prior to 1977, the
spent regeneration waste was discharged to the Columbia River
(Krug 1989, p. 5).

From 1977 until 1983, regeneration effluents flowed through
lined concrete trenches, 1 ft deep by 2 ft wide, in the 163-N
Demineralization Plant. The trenches were covered with a metal
grating. The trenches carried the effluent to a sump located
near the northwest corner of the 163-N building. The sump pumps
delivered the effluent to an underground 8-in. epoxy resin waste
transfer line. The 8-in. waste-transfer line historically
carried the acid and/or caustic regeneration effluent as well as
filter backwash water effluent from the 183-N Water Filter Plant
approximately 1,300 ft to the north and south settling ponds and
subsequently the 120-N-1 (1324-NA) Percolation Pond (WHC 1%87a).
Figure 26 shows the regeneration waste transfer system
configuration from 1977 until 1983.

In 1983, the piping was modified to deliver the acid and/or
caustic effluent from 163-N directly to the 120-N-1 (1324~NA)
Percolation Pond, bypassing the closed settling ponds. 1In
addition, the filter backwash water was no longer combined with
the regeneration effluent, but was piped to the new 130-N-1
Filter Backwash Discharge Pond. The Regeneration Waste Transport
System operated in this configuration from 1983 until 1986
(WHC 1987a, p. 4-5). Figure 27 shows the design of this system
for that time period.
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Table 3. 163-N Demineralization Plant Regeneration Effluent Waste
Rnalysis Cation Regeneration Cycle.

Sample

Parameters (MDL) 1 2 3 _tTge
pH (standard units) 0.894 0.936 0.922 0.917
Conductivity (umhos) 37,000 40,100 35,000 37,367
Mercury (0.0001 p/m) LD LD LD LD
Ethylene glycol (10 p/m) LD LD LD LD
Enhanced thiourea (0.2 p/m) LD LD LD LD
TOC (1 p/m) 0.0013 0.0019 0.0018 0.0016
Cyanide (0.01 p/m) LD LD LD LD
Barium (0.006 p/m) 0.030 0.023 0.020 0.024
Cadmium (0.002 p/m) 0.003 0.002 0.003 0.003
Chromium (0.01 p/m) LD LD LD LD
Lead (0.03 p/m) LD LD LD LD
Silver (0.01 p/m) LD LD LD LD
Sodium (0.1 p 12.2 16.5 9.6 12.8
Nickel (0.01 p/m) LD LD LD LD
Copper (0.01 p/m) LD LD LD LD
Vanadium (0.005 p/m) 0.025 0.027 0.020 0.024
Antimony (0.1 p/m) LD LD LD LD
Aluminum (0.15 p/m) 0.725 0.842 0.655 0.741
Manganese (0.005 p/m) 0.027 0.035 0.027 0.030
Potassium (0.1 p/m) 12.2 15.5 14.8 14.2
Iron (0.05 p/m) 1.1 1.2 1.0 1.1
Beryllium (0.005 p/m) LD LD LD LD
Osmium (0.3 p/m) LD LD LD LD
Strontium (0.3 p/m) 1.3 1.4 1.2 1.3
Zinc (0.005 p/m) 0.016 0.024 0.067 0.036
Calcium (0.05 p/m) 282.6 347.4 324.9 318.3
Nitrate (0.5 p/m) 1.0 0.5 0.8 0.8
Sulphate (0.5 p/m) 2,310 4,271 2,952 3,201
Fluoride (0.5 p/m) LD LD LD LD
Chloride (0.5 p/m) 2.0 1.8 1.9 1.9
Phosphate (1 p/m) LD LD LD LD
Phosphorus Pesticides (0.005 m) LD LD LD LD
Chlorinated Pesticides (0.001 p/m) LD LD LD LD
Enhanced ABN List LD LD LD LD
Citrus Red (1 p/m) LD LD LD LD
Arsenic (0.005 p/m) LD LD LD LD
Ammoniun Ion (0.05 p, LD LD LD LD
Coliform (3 MPN) LD LD LD LD
Selenium (0.005 p/m) LD LD LD LD
Thallium (0.01 p/m) LD LD LD LD
Enhanced VOA (10 p/m) 26 28 26 27

LD = less than detectable
MDL = minimum detection limit
MPN = most probable number.

Data obtained from samples taken August 1985.

Source: WHC 1987a, p. 3-3
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Anion Regeneration Cycle.

163~-N Demineralization Plant Regeneration Waste Analysis

Sample

Parameters (MDL) 1 < 3 Average
pH (standard units) 13.72 13.74 13.77 13.74
Conductivity (umhos) 62,000 60,000 70,000 64,000
Mercury (0.0001 p/m) 0.00018 0.00013 0.00019 0.00017
Ethylene glycol (10 p/m) LD LD LD LD
Enhanced thiourea (0.2 p/m) LD LD LD LD
TOC (1 p/m) 462 499 456 472
Cyanide (0.01 p/m) 0.010 0.015s LD 0.013
Barium (0.6 p/m) LD LD LD LD
Cadmium (0.2 p/m) LD LD LD LD
Chromium (1 p/m) LD LD LD LD
Lead (0.2 p/m) LD LD LD 1D
Silver (1 p/m) LD LD LD 1D
Sodium (0.1 p/m) 26,910 28,200 26,330 27,150
Nickel (1 p/m) LD LD LD LD
Copper (1 p/m) LD LD LD LD
vVanadium (0.5 p/m) L LD LD LD
Antimony (10 p/m) LD LD LD LD
Aluminum (15 p/m) LD LD LD LD
Manganese (0.5 p/m) LD LD LD LD
Magnesium (5 p/m) LD LD LD LD
Potassium (10 p/m) 26.5 27.2 26.3 26.7
Iron (5 p/m) LD LD LD LD
Beryllium (0.5 p/m) LD LD LD LD
Osmium (30 p/m) LD LD LD LD
Strontium (30 p/m) LD LD LD LD
Zinc (0.5 p/m) LD LD LD LD
Calcium (5 p/m) LD LD LD LD
Nitrate (0.5 p/m) 1.0 1.4 0.9 1.1
Sulphate (0.5 p/m) 30.9 30.6 30.6 30.7
Fluoride (0.5 p/m) LD LD LD LD
Chloride (0.5 p/m) 2.5 2.3 2.3 2.4
Phosphate (1 p/m) LD LD LD LD
Phosphorus Pesticides (0.005 p/m) LD LD LD LD
Chlorinated Pesticides (0.001 p/m) LD LD LD LD
Enhanced ABN List LD LD LD 1D
Citrus Red (1 p/m) LD LD LD LD
Arsenic (0.2 p/m) LD LD LD LD
Ammoniun Ion (0.05 p/m) 2.3 2.7 2.8 2.6
Coliform (2.2 MPN) LD LD LD LD
Selenium (0.002 p/m) LD LD LD LD
Thallium (0.4 p/m) LD LD LD LD
Enhanced VOA (10 p/m) 26 28 26 27

LD = less than detectable
MDT. = minimum detection limit
Ml = most probable number.

Data obtained from samples taken August 1985.

Source: WHC 1987a,
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Table 5. 183-N Filtered Water Plant Backwash Effluent Analysis.

Sample

Parameters (MDL) 1 2 3 Average
PH (standard units) 7.08 7.65 7.64 7.46
Conductivity (pmhos) 160 150 150 153
Mercury (0.001 p/m) LD LD LD LD
Ethylene glycol (10 p/m) LD LD LD LD
Enhanced thiourea (0.2 p/m) LD LD LD LD
TOC (1 p/m) 0.00277 .002175 0.002257 0.002404
Cyani« (0.01 p/m) ) I LD )
Barium (0.006 p/m) u.030 v.031 0.030 u.030
Cadmium (0.002 p/m) 0.004 0.002 0.002 0.003
Chromium (0.01 p/m) LD LD LD LD
Lead (0.03 p/m) LD LD LD LD
Silver (0.01 p/m) LD LD LD LD
Sodium (0.1 p/m) 2.202 2.287 2.186 2.225
Nickel (0.01 p/m) LD LD LD LD
Copper (0.01 p/m) LD LD LD LD
Vanadium (0.005 p/m) LD LD LD LD
Antimony (0.1 p/m) LD LD LD LD
Aluminum (0.15 p/m) 0.392 0.389 0.376 0.386
Manganese (0.005 p/m) 0.020 0.015 0.014 0.016
Potassium (0.1 p/m) 0.799 0.814 0.762 0.792
Iron (0.05 p/m) LD LD LD LD
Beryllium (0.005 p/m) LD LD LD LD
Osmium (0.3 p/m) LD LD LD LD
Strontium (0.3 p/m) LD LD LD LD
Zinc (0.005 p/m) LD LD LD LD
Calcium (0.05 p/m) 17.340 17.720 17.020 17.360
Nitrate (0.5 p/m) 0.789 0.500 0.500 0.596
Sulphate (0.5 p/m) 18.900 20.980 19.110 19.663
Fluoride (0.5 p/m) LD LD LD LD
Chloride (0.5 p/m) 2.846 2.671 2.901 0.2806
Phosphate (1 p/m) LD LD LD LD
Phosphorus Pesticides (0.005 p/m) LD LD LD LD
Chlorinated Pt :icides (0.001 /m) LD LD LD LD
Enhanced ABN List LD LD LD LD
Citrus Red (1 p/m) LD LD LD LD
Arsenic (0.005 o/m) LD LD LD LD
Ammoniun Ion 05 p/m) LD LD LD LD
Coli: mm (3 Ml 0.240 2.400 0.2400 1.680
Selenium (0.005 p, LD LD LD LD
Thallium (0.01 p/m) LD LD LD LD
Enhanced VOA (10 p/m) -—— 0.024 0.025 0.025

LD = less than detectable
MDL = minimum detection limit
MPN = most probable number.

Data obtained from samples taken August 1985.

Source: WHC 1¢ 7a, p. 3-6
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The water scrubber manages paint wastes and associated
water. Spent thinner is accumulated in the solvent drum. The
Blast Yard manages spent garnet sand and paint chips. These
waste management units are still active and no remedial
activities have taken place.

3.1.1.9 Grouping 9: Office Septic Tank Area. The only known
waste managed in this area is sanitary sewage. There is no
documented information that any other wastes were released into
the septic systems. The four septic systems in this grouping are
located in the office area. Figure 37 shows the grouping area
and the locations of the septic systems. The source units
include:

124~-N~5 Septic Tank
124-N-6 Septic Tank
124~N-7 Septic Tank
. 124-N-8 Septic Tank.

EoSE VLI S I )

3.1.1.9.1 124-N-5 Septic Tank. The septic tank and drainfield
making up sewer system V are located south of Building 1117-N and
were installed in 1981 (Gydesen 1985, p. 32); the system was
taken out of service in February 1987 (WHC 1989%c}). This unit
received sanitary sewage. The septic tank has a fluid capacity
of 3,677 gal and a drainfield providing approximately 960 ft° of
infiltrative surface area. Fill dirt was placed over the
drainfield to a depth of 2 ft or more in the early 1980s. Sewer
system V serves Buildings 1111-N, 1116-N, 1117-N, 1118-N, 1123-N,
1124~N, 1125-N, and 1i31-N. In 1985, the unit served 210
personnel and the calculated daily flow was 3,780 gal/day
(Gydesen 1985, pp. 6 and 32). There is no documented information
regarding disposal of any other wastes to the unit. The sewer
system is still in place. The number of personnel at the 100-N
Area has declined since 1987, when N Reactor was placed in
standdown status. No documented remedial activities have taken
place.

3.1.1.9.2 124-N-6 Septic Tank. The septic tank and drainfield
making up sewer system VI are located south of Building 1113-N
and were installed in 1979~80 (Gydesen 1985, p. 38); the system
was taken out of service in February 1987 (WHC 1989c). This unit
received sanitary sewage. The septic tank has a fluid capacity
of 2,000 gal and the drainfield has an infiltrative surface area
of 800 ft° (Gydesen 1985). This system is directly hooked up to
sewer system VII just upstream of the septic tank. Sewer system
VI serves Buildings 1113-N, 1114~N, and 1115-N. In 1984,
irreparable damage was done to the septic tank after it was
pumped out and the system was abandoned (Gydesen 1985,

pp. 6 and 38). There is no documented information regarding
disposal of any other wastes to the unit. The sewer system is
still in place. No documented remedial activities have taken
place.
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3.1.1.9.3 124-N-7 8eptic Tank. The septic tank and drainfield
making up sewer system VII are located south of Building 1115-N
under the high-voltage power lines and were installed in 1984
(Gydesen 1985, p. 6); the s s3tem was taken out of service in
February 1987 (WHC 1989c). This unit received sanitary sewage.
The septic tank has a fluid capacity of 7,500 gal. Sewer system
VII serves Buildings 1103-N, 1104-N, and 1145-N. 1In 1985, the
unit served 290 personnel and the calculated daily flow was
5,220 gal/day (Gydesen 1985, pp. 6 and 39). There is no
documented information regarding disposal of any other wastes to
the unit. The sewer system is still in place. No documented
remedial activities have t: 2n place.

3.1.1.9.4 124-N-8 Septic Tank. The septic tank and drainfield
making up sewer system VIII are located sou 1 of Building 1134-N
and were installed in 1983. This unit receives sanitary sewage.
The septic tank has a fluid capacity of 5,000 gal and the
drainfield has an infiltrative surface area of 1,650 ft°. Sewer
system VIII serves Buildings 1132-N, 1133-N, 1134-N, and 1135-N.
In 1985, the unit served ¢ personnel and the calculated daily
flow was 915 gal/day (Gydesen 1985, pp. 6 and 39). There is no
documented information rec -ding disposal of any other wastes to
the unit. The sewer system is still in place. No documented
remedial activities have t: en place.

3.1.1.10 Grouping J): N- 7 I int 8h¢ . This grouping includes
the entire 100-NR-3 Craft Shop Area. Figure 38 shows the
grouping areas and the N- Paint Shop. The N-17 Paint Shop is
the only craft shop with: he area with a known release to the
environment. A minor oil leak from the air compressor serving
the N~17 Paint Shop has stained the surrounding soil.

The N-17 Paint Shop has two waste accumulation drums, one
for waste paint and the other for waste o0il. There is also an
associated sandblasting area. The paint shop is located about
1,000 ft west of the 105-N eactor. Design details of the paint
shop and associated units are unknown.

This unit is presently active. The startup date is
unknown. Paints, solvents, and oils are managed at Building
N-17. An air compressor l¢ ated east of the paint shop has
leaked nonhazardous lubric: ion oil over the years; the
surrounding soil is oil stained. The extent of contamination is
unknown. Remedial activit: s have been initiated.

3.1.1.11 Grouping 11: 124-N-9 Septic Tank. The only known
source unit in this groupi is the 124-N-9 Septic Tank, which
manages sanitary sewage. Figure 39 shows the grouping area and
the location of the 124-N-9 Septic Tank.
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No. of No. of

GT DL LT DL Mean Median Std Dev cv Minimum Maximum
Analyte Values Values (p/m) (p/m) (p/m) (%) (p/m) (p/m)
Aluminum 13 o 4,902.31 4,870 581.165 11.85 3,720 6,240
Antimony 0 13 BDL BDL NA NA BDL BDL
Arsenic 13 4] 0.99 0.88 0.302 30.51 0.69 1.78
Barium 13 0 50.22 49.40 4.737 9.43 64,10 58.20
Beryllium 2 11 0.07 BDL 0.419 98.57 BDL 0.80
Calcium 13 0 7,060.77 7,230 911.212 12.91 5,440 8,120
Chromium 13 0 3.57 3.50 0.891 24.96 2.30 5.00
Cobalt 13 0 8.97 9.10 0.646 7.20 8.00 9.70
Cadmium 13 0 7.03 7.10 0.571 8.12 6.10 7.90
Copper 13 0 16.69 16.50 1.019 6.11 15.10 19.10
Iron 13 0 2,6346.20 27,200 2,174,710 8.25 21,500 29,000
Lead [3 0 2.83 2.84 0.200 7.07 2.58 3.15
Lithium 0 13 BDL BDL NA NA BDL BDL
Magnesium 13 0 5,085.38 5,020 348.033 6.84 4,590 5,700
Manganese 12 0 284 .54 290 36.477 12.82 227 350
Mercury C 13 EDL BDL NA NA BDL BDL
Molybdenum z b E2L BDL NA NA BDL BDL
N:ickel pae 2 Toul 7.30 1.05% 14.29 5.70 8.80
Fotassium 13 i} 681.62 875 128.674 18.88 455 931
Silver 0 13 BDL BDL RA NA BDL BDL
Sodium 12 0 298.46 298 46.157 15.47 226 370
Strontium 13 o 20.95 20.00 3.963 18.92 16.30 27.40
Tin 0 13 BDL BDL NA NA BDL BDL
Titanium 13 o 2,139.23 2,270 289.150 13.52 1,700 2,540
Vanadium 13 0 52.46 56.60 8.487 16.18 41.70 64.60
Zinc 13 0 38.16 38.20 3.305 8.66 33.40 44 .80
Zirconium 13 0 27.35 27.70 2,274 8.31 24,20 31.00
GT = greater than; LT = less than; DL = detection limit.
BOL = below detection limit.
NA = not available.

CV = coefficient of variation.

Scurce: Sada 1989
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Table 7. Summary Statistics - Background Samples
(Soil - Non-Metal) for the 120-N-1/120-N-2 Study.

No. of No. of
GT DL LT DL Mean Median Std Dev cv Minimum Maximum

Analyte Values Values (p/m) (p/m) (p/m) (Z) (p/m) (p/m)
Ammonium 4 7 0 BDL 1.386 NA BDL 2.50
Boron 0 13 EDL BDL NA NA BDL BDL
Bromide 0 13 BDL BDL NA NA BDL BDL
Chloride 0 13 BDL BDL NA NA BDL BDL
Conductivity 4 0 21.25 21 3.775 17.76 17 26
Cvanide 0 16 BDL BDL NA NA BDL BDL
ECX 0 12 BDL BDL NA Na BDL BDL
Fluoride 0 17 BDL BDL NA NA BDL BDL
Nitrate 0 17 BDL BDL NA NA BDL BDL
Nitrite 0 17 BDL BDL NA NA BDL BDL
£H 11 0 8.38 8.40 0.108 1.29 8.20 8.60
Phosphate o 17 EDL BDL NA NA BDL BDL
Selenium ¢ 6 BDL BDL NA NA BOL BDL
Silicon 13 0 638.62 847 169.228 26.50 439 1040
Sulfate : l6 EDL BDL NA NA 3DL 2.51
Sulfide z Pt SCL BCL NA NA 2L BDL
TOoC z 2 EDL EDL NA NA BDOL BDL
GT = greater than; LT = less than; DL = detection limit.

BDL = below detection limit.
NA = not available.
CV = coefficient of variation.

Source: Sada 1989
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Table &. Summary Statistics - Background Samples
{Radiochemical) for the 120-N-1/120-N=2 SrnAw

No ef No of

GT CL LT DL Mean Median Std Dev cv Minimum Maximum
Analyte Values Values (pCi/g) (pCi/8) (pCi/g) (Z) (pCisg) (pCi/8)
Lo-~Alpha 3 14 NA BDL NA NA BDL 1.8¢9
Beta 7 C 6.861 6.800 0.891 12.99 5,520 8.870
Co-60 0 14 BDL BDL NA NA BDL BDL
Cs-134 3} 14 BDL BDL NA NA BDL BOL
Cs-137DA 1 13 NA BDL NA NA BDL 0.0238
Eu~-154 0 14 BDL BDL NA NA BDL BDL
Eu-155 1 13 NA BDL NA NA BDL 0.205
K-40 14 Q 9.256 9.355 1.029 11.12 6.800 11.300
Pb-212 14 0 0.480 0.490 0.066 3.7 0.31¢ £.595
Pb-214 14 ¢ 0.375 0.382 0.047 12.53 0.282 0.443
Ru~-106DA c le B2l ECL NA NA BZL EZL
ZnNb-95 z le BDL BDL NA KA ECL ETL
U-Chem (Ug/g) z : T 0.464 0.025 5,55 0.42« 0,47

GT = greater than; LT = less than; DL = detection limit.
BDL = below detection limit.

NA = not available.

CV = coefficient of variation.

Source: Sada 1989

-
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Summary Statistics - Background Samples

(Extraction) for the 120-N-1/120-N-2 Study.

No of No of
GT DT LT DL Mean Median Std Dev cv Minimum Maximum
Analyte Values Values (p/b) (p/b) (p/b) (2) (p/b) (p/b)
Aluminum 0 17 BDL BDL NA NA BDL BDL
Antimony 0 17 BDL BDL NA NA BDL BDL
Beryllium 0 17 BDL BDL NA NA BDL BDL
Boron 0 17 BDL BDL NA NA BDL BDL
Calcium 17 o] 43,964.7 44,200 10,447.1 23.76 25,000 62,500
Caobalt a 17 BOL BDL NA NA BDL BOL
Copper 0 17 BDL BDL NA NA BDL BDL
EPTARS 0 17 BDL BDL NA NA BDL BDL
EPTBAR 0 17 BDL BDL NA NA BDL BDL
EPTCAD 0 17 BDL BDL NA Na BDL BDL
EPTCHR 0 17 BDL BDL NA NA BDL BDL
EPTLEA 0 17 BDL BDL NA NA BDL BDL
EPTMER 0 17 BDL BDL NA Na BDL BDL
ZPTSEL o 17 BDL BDL NA NA EDL BDL
SIL c 17 BDL BDL NA NA BDL BDL
Iron 0 17 EDL BDL NA NA BDL BDL
~:thium s 17 BDL BDL NA NA BDL BDL
Magnesium 17 0 7,315.29 6,920 1,663.83 22.75 5,000 10,600
Manganese 17 0 221.65 199 82.29 37.13 140 407
Molybdenum 0 17 BDL BDL NA NA BDL BDL
Nickel ¢ 17 EDL BDL NA NA BDL BDL
Fotassium 17 0 3,342.35 3,290 694.95 20.79% 2,550 4,850
Silicon 17 0 4,768.24 4,020 1,533.44 32.16 3,480 7,700
Sodium 13 4 2,458.04 2,340 775.57 31.55 BDL 3,710
Strontium 15 2 158.92 128 72.38 45.54 BDL 285
Tin 0 17 BDL BDL NA NA BDL BDL
Titanium 0 17 BDL BDL NA NA BOL BDL
Vanadium 0 17 BDL BDL NA Na BDL BDL
Zinc 1 16 BDL BDL NA NA BDL BDL
Zirconium 0 17 BDL BDL NA NA BDL BDL

)
=]

NA = not available.
CL = below detection limit.
v

am

Source:

= greater than; LT = less than;

= coefficient of variation.

Sada 1989

DL = detection limit.
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sampled to determine extent of contamination. Although screening
sampling or radiation surveys were usually performed, and exposed
surface contamination was excavated, quantitative radionuclide-
and/or chemical-specific analyses were not performed.

Based on the areas of known and inferred releases discussed
in Section 3.1.1, inferred areas of soil contamination have been
identified in Figure 41.

3.1.2.2 Groundwater. A considerable amount of groundwater data
is available for the 100-N Area, collected primarily in 100-NR-1.
The 120-N-1 and 120-N-2 Ponds are undergoing continued RCRA
groundwater monitoring. Because the groundwater investigation
for sources in 100~NR-3 will be conducted as part of the 100-NR-1
RFI/CMS, a detailed discussion of groundwater gquality and
contamination at 100-N is not presented in this work plan.

3.1.2.3 Surface Water. Specific information on Columbia River
water gquality and river sediments in the immediate 100-N Area is
sparse. The majority of studies conducted in the past focused on
the water gquality and river sediments above Priest Rapids Dam and
immediately above McNary Dam or the pumphouse located downriver.
The effect the 100-N Area may have had on river water guality or
river sediments is almost impossible to determine at such a
distance from the 100-N Area. Any degradation of water quality
or sediment contamination may have resulted from the operation of
any of the other reactor areas or disposal areas. Therefore,
presented here are that data found to be of immediate
significance toc the 100-N Area.

All source units in 100-NR-3 which are known to have
discharged to the soil or suspected to have discharged to the
scoill may have impacted surface water. If contamination from any
unit or unplanned release migrated through the soil column to
groundwater, it may have ultimately reached the Columbia River.
The interaction between source units in the 100-N Area and
groundwater discharge to the river is addressed in the
100-NR-1 RFI/CMS work plan (DOE-RL 1990a).

Surface runoff is not well defined at the 100-N due to lack
of rainfall in the area. The 100-N Area is elevated from the
river, having a bluff separating the area from the river. No
mention of drainage ditches or erosion along the bank, indicating
surface runoff to the river has been noted. Heavy rains which
would result in surface runoff occur infrequently. Engineered
surface runoff features, such as the 182-N surface runoff flume,
have been designed to contain runcff, but have not been used
extensively.

3.1.2.4 Air. Atmospheric releases of radioactive and

nonradicactive materials from the 100-N Area represent a possible
direct pathway to human exposure. Air monitoring data for the
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Table 10. Nonradioactive Air Emissions from 100-N Area.
Sulfur Sulfur Carbon Nitrogen
Particulates Dioxide Trioxide Monoxide Hydrocarbons Oxide Aldehydes
(1b) (lb) (1b) (1h) (1b) (1bs) (1bs)

1971° NR 1,000,000 NR NR NR 1,000,000 NR
1972° NR 900,000 NR NR NR 900,000 NR
1973* NR 1,500,000 NR NR NR NR NR
1974 NR 1,600,000 NR NR NR NR NR
1975° (Total Released 110,000 1,000,000 13,000 20,000 15,000 400,000 5,000
from 184-N Oil Fire
Boilers)
1962° (Total Released 110,000 1,000,000 13,000 19,000 14,000 380,000 4,800
from 184-N Oil Fire
Boilers)
1977° (184-N Oil Fire 100,000 950,000 12,000 18,000 13,000 360,000 4,700
Boilers)
1978 99,400 1,102,000 14,460 18,000 13,500 360,000 5,000
1979 93,500 1,039,500 3,890 16,900 12,700 336,700 4,640
1980° 72,900 814,000 10,270 13,200 9,780 261,400 3,490
1981° 130,000 1,530,000 19,400 22,900 17,300 460,000 5,990
1982° 100,600 1,168,000 14,960 17,800 13,460 358,000 4,770
1983® 114,000 1,320,000 16,800 20,600 15,400 410,000 5,600
1984° 92,400 1,032,000 13,460 17,000 12,500 340,000 4,690
1985 82,300 1,142,000 14,590 23,200 4,650 254,000 NR
1986° 120,000 16,000,000 21,000 31,000 6,100 360,000 NR
1987° 42,100 587,000 7,620 12,800 2,570 132,000 NR

.

Diesel Oil.

Identified as chemicals to atmosphere,
Source is identified at 184-N oil-fired boilers.
Does not specify 184-N oil-fired bcilers, states airborne emissions at the 100-N Area resultant from combustion of No. 6 Fuel Oil and No. 2

NR = Not reported or not measured.

source unknown.
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Table 11. Air Monitoring Results for Radionuclides at 100-N Area, 1981 - 1988.

Mn-54 Fe-59 Co-60 As-76 Nb-95 Ru-103 1-131 Cs-137 Cel4l Celtd I-133 Eu-155
Station Al
1981 NR NR ND 9.0F NR NR 2.0E 4 NR NR NR 3.0E 3 NR
1982 NR NR 1.1E 4 4 9E NR NR 2.1E 4 NR NR NR 1.8E-3 MR
1983 2.7E-5 NR 6.8E-5 NR NR NR 1.5E 4 NR NR NR NR 1.8E-5
1984 6.1E-5 == 1.7E-4 -- 4 BE-5 2.7E-5 2.7E-4 NR 3.8E-5 6.3E-5
1985 00s 00s 00s 00s 00s 00Ss 00s 005 00s 00s
1986 0.39 0.081 0.16 NR 0.056 0.024 0.22 NR NR 0.063
1987 5.2E-2 NR 2.8E-1 NR NR <2.7E-2 1.7E-2 2.6E-2 - o=
1988 <2.1E-2 NR 7.1E-1 NR NR <1.7E-2 <1l.8BE 2 <2.1E-2 -- -
Station A2
1981 NR NR 3.1E-4 ND NR NR 6.8E 5 NR NR NR ND NR
1982 NR NR 2.8E-5 NR NR NR 8. 5E 5 NR NR NR NR NR
1983 NR NR 2.5-E5 NR NR NR 1.1E & NR NR NR NR 1.5E-5
1984 ND ND 7.1E-5 ND ND ND ND NR -- ND
1985 0.052 ND 0.19 ND 0.043 ND 0.068 NR ND 0.027
1986 0.021 NR 0.055 NR NR ND 0.067 0.017 NR NR
1987 ND NR 1.3E-1 NR NR ND ND ND NR NR
1988 ND NR 6.0E-2 NR NR NR ND ND NR NR
Station A3
1981 NR NR ND ND NR NR NR NR NR NR ND NR
1982 NR NR 3.6E 5 NR NR NR NR NR NR NR NR NR
1983 NR NR 5.3E 5 NR NR NR NR NR NR NR NR NR
1984 00s 00S 008 008 008 00s 005 005 008 008
1985 0.040 ND 0.21 ND ND ND ND ND NR ND
1986 0.020 NR 0.078 NR NR 0.017 0.054 0.019 NR NR
1987 ND NR 1.0E-1 NR NR ND ND ND NR NR
1988 ND NR 4. 6E-2 NR NR ND ND ND NR NR
Station A4
1981 NR NR ND ND NR NR ND NR NR NR ND NR
1982 NR NR 1.3E-4 NR NR NR ND NR NR NR NR NR
1983 NR NR 5.5E-5 NR NR NR ND NR NR NR NR NR
1984 ND ND 4.1E-5 ND ND ND ND NR ND ND
1985 0.024 ND 0.056 ND ND 0.011 0.048 NR ND ND
1986 0.017 NR 0.062 NR NR 0.017 0.046 0.019 NR NR
1987 ND NR 1.2E-1 NR NR ND ND 2.4E-2 NR NR
1988 ND NR 9.1E-2 NR NR ND ND ND NR NR

All measurements in picocuries per liter (pC/L)

0O0S = Station out of service
ND = Not detected

NR = Not reported or not measured

1
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° Action-specific CAR are usuallv technalnmir— ~-
. Location-specific CAR are restrictions placed on the

concentration of hazardous substances or the conduct of
activities solely because they occur in special
locations (e.g., floodplains) (EPA 1988b).

Include 1in Table 12 is a list and assessment of potential
federal CAR for 100-NR-3. Potential Washington State CAR are
included in Table 13. Based on the evaluation of site background
information, chemical-spec fic and location-specific CAR have
been preliminarily identified. Potential action-specific CAR
have been identified to the extent possible based on preliminary
development of corrective measures.

Also included in these tables 1s an assessment of whether
the requirement is applicable, potentially relevant and
appropriate, or to be ¢ 1sidered. Applicable requirements are
defined as those that would be legally applicable to a remedial
action if 1at action were not taken pursuant to CERCLA.
Relevant and appropriate requirements are those that apply in
circumstances similar to those encountered at NPL sites, where
their applications would be ¢ propriate, although not legally
required.

To~-be-"~-3idered (TBC) Materials are nonpromulgated
advisories or guidance issued by Federal or State government that
e not legally binding and do not &' se the status of potential

CAR. However, in many circumstances, TBC will be considered
along with CAR as part of the site risk assessment and may be
used in determining the necessary level of cleanup for protection
of health or the environment.

Although the 100-NR-3 operable unit does not include the
groundwater and saturated soils below this area, groundwater CAR
may drive the final corrective action decision(s) for 100-NR-3.
Therefore, the groundwater CAR discussed in the 100-NR-1 RFI/CMS
work plan may be applied indirectly to 100-NR-3 soils.

Tables 14 and 15 include lists of probable waste
constituents with chemical~-specific CAR for chemical and
radiological contaminants, respectively.

EPA is currently developing regulations for corrective
action requirements impose by RCRA sections 3004(u) and (V).
These reqt :-cements were added by the Hazardous and Solid Waste
Amendments (to RCRA) which became law in November 1984. The new
requirements regulate releases of hazardous constituents to the
environment from solid waste management units at RCRA facilities,
regardless of the date on which the waste was received. 1In
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Potential Federal Legal Corrective Action Environmental

Criteria, and Limitations for Operable Unit 100-NR-~3.
(sheet 1 of 2).

Potentially
Relevant and To Be
Requirements Applicable Appropriate Considered Rationale

1. Centami Specific

1.1 Safe Drinking Water Act Groundwater is not used for
- Maximum contaminant X drinking and institutional

levels (MCL) controls can prevent future
- Maximum contaminant X use. Howe ', contaminated
level goals (MCLG) groundwater 1s discharged to
the Columbia River which 1s
used for drinking water.

1.2 Health advisories, EPA X Chemicals identified for which
Cffice of Drinking Water health advisories are listed.

2.2 Clean Water Act Contaminated groundwater
JFL 92-500) X discnarges to the Columbia
- Federal Water Quality River.

Criteria

1.4 RCRA Groundwater ACLs may be relevant and
Protection Standards appropria in accordance with
(40 CFR 264 Subpart F) CERCLA 12(d)(2)(B)(ii).

- Alternate X
concentration limits
(ACL)

1.5 RCRA Amendments of 1984 X X Baseline risk assessment will
(42 USC 6401, Section be conducted for contaminants
3019) of concern by all routes of
- Exposure Information exposure.

and Health Assessment)

1.6 Clean Air Act Remedial alternatives may
(41 USC 7401) X result in air emissions.

- Standards for
Protection Against
Radiation (10 CFR
Parts 20 and 61)
- National Emission X
S rd for rdous
Air Pollutants tor
Radionuclides (40 CFR
Part 61)

1.7 Environmental Radiation X Radiat: standards for
Protection Standards (DOE protection of the public in the
Order 5400.3 and 40 CFR vicinity of DOE cilities,
Part 191 Subpart F}

1.8 Toxic Substance Control X Polychlorinated biphenyls (PCB)

Act (15 USC 2601)

WP-112
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Table 12. Potential Federal Legal Corrective Actinon Rnuirmnman+a)

Potentially
Relevant and To Be
Requirements Applicable Appropriate Considered Rationale
2. Location Specific Applicability will be
determined during Remedial
2.1 Historic Sites, Buildings, X Investigation and in evaluation
and Antiguities Act of remedial alternatives,
(16 USC «61)
2.2 National Historic Applicability will be
Preservation Act determined during Remedial
(16 USC 470) Investigation and in evaluation
- Protection of X of remedial alternatives.
Archaeological
Resgurces
2.2 Endangered Species Act ci X Cinsidered in the baseline risk
1372 (1é UST 1521) assessment.
2.4 Fish and Wildlife X Applicable if re ial
Coordination Act alternatives affect wetlands
(16 USC 661) and protected habitats.
2.5 Fish and Wildlife X Applicable if remedial
Improvement Act alternatives affect wetlands
(16 USC 742) and protected habitats.
2.6 Fish and Wildlife X Applicable if remedial
Conservation Act alternatives affect wetlands
(16 USC 2901) and protected habitats.
3. Action-Specific May be applicable for remedial
alternatives involving the
3.1 Hazardous Waste 4 X generation, transportation,
Requirements (RCRA storage, containment, and
Subtitle C, 40 CFR, cffsite disposal of waste.
Part 264)
2.2 Clean Water Act of 1977
(PL 92-500)
- National Pollutant X Remedial actions may include
Discharge Elimination discharge to the Columbia
System (NPDES) permit River.
- Underground Injection X Remedial actions may include
Control Regulations injection of treated
(40 CFR 144-147) groundwater.
2.3 Occupational Safety and Occupational health and safety
Health Act (29 USC 651} requirements.
- Occupational Safety X

and Health
Administration (OSHA)
Standards (29 CFR Part
1910)
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Potential State Legal Corrective Action Environmental

Standards, Requirements, Criteria, a N
3€
Potentially
Relevant and To Be
Requirements Applicable Appropriate Considered Rationale

3.2 Hazardous Waste Management X X Establish priorities for
Act (Ch. 70.105 RCW) and hazardous waste management.
Dangerous Waste May be applicable to
Regulations alternatives that include
(Ch. 173-303 WAC) generation, treatment, storage

or disposal of waste. May be
relevant and appropriate for
containment alternatives.

2.2 Hazardous Waste Cleanup- X X Establishes enforcement powers,
Model Toxics Control Act liability, and remedial action
(Ch. 70.105 DRCW) and requirements. Kegulation
draft Model Toxics Contral proposed, not yet :n effect.
Act Cleanup Regulation
(Ch. 173-340 WAC)

I« Solid Waste Management X X May be applicable for
Kecovery and Recycling Act alternatives requiring
(Ch. 70.95 RCW) and management of solid waste. To
Minimum Functional extent they are more stringent
Standards for Solid Waste than federal law, may be
Handling (Ch. 173-304 WAC) relevant and apprcpriate.

3.5 Washington State Water X Water rights law. May be
Code (Ch. 90.03 RCW) relevant and appropriate for

alternatives that include
extraction and treatment of
groundwater.

3.6 Minimum Standards for X May be relevant and appropriate
Construction and for monitoring wells during RI
Maintenance of Water Wells and alternatives that include
(Ch. 173-160 WAC) extraction wells.

3.7 State Waste Discharge X May be relevant and appropriate
Program (Ch. 173-216 WAC) to alternatives that include

discharges to ground.

3.8 Underground Injection X X May be applicable to
Control Program alternatives that include
(Ch. 173-218 WAC) underground injection to the

extent federal laws are
applicable. May be relevant
and appropriate to the extent
they are more stringent than
federal law.

3.9 National Pollution X X May be applicable to

Discharge Elimination
System Permit Program
(Ch. 173-220 WAC)
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Potential Legal Corrective Action Environmental
Requirements, Criteria, and Limitations for Nonradioactive

Contaminants at Operable Unit 100-NR-3 (ug/L)*.

Centaminant 1-MCL® 2-MCL"® MCLG®  QCFW-A® QCFwW-C* QCcl -W/F' QCHH-F?
Arsenic 50 - - 360 - - -
Barium 1,000 - - - - - -
Cadmium 10 - - 2.4" 0.81" 10 -
Chromium 50 - - 16’ 11’ 50! -
Copper - 1,000 - 12" 8.2" - -
Iron - 300 - - 1,000 300 -
Lead 50 - - 47" 1.8" 50 -
Manganese - 50 - - - 50 100
Nickel - - - 1,300 69" 13.4 100
Zinc - 5,000 - 220" 47 - -
Chloride - 250,000 - - - - -
Cyanide - - - 22 5.2 200 -
Fluoride 4,000 2,000 - - - - -
Nitrate 45,000 - - - - 45,000 -
Sulfate - 250,000 - - - - -
pH - 6.5-8.5 - - 6.5-9.0 - -
Chloroform 100 - - - - - -
Trichloro- 5 - - - - - -
ethylene

* Primary maximum contaminant level for drinking water to protect public health (40
CFR 141 and WAC 248).
° Secondary maximum contaminant level for drinking water to protect public welfare
(40 CFR 143 and WAC 248).

46936, November 13, 1985.

(acute).

Quality criterion

Quality criterion
(chronic).
Quality criterion

water and aquatic
9 Quality criterion
aguatic organisms
" Hardness-dependent criterion, the average value of 65 mg/L for { 2 Columbia River

is used.

for ambient irface water to protect
for ambient surface water to protect

for ambient surface water to protect
organisms [FISH]).

for ambient surface water to protect
only).

' Value for chromium(IV), corresponding values for chrom

1,200,150,170,000,

and 3,433,000 ug/L, respectively.

¢ Maximum contaminant level goal for drinking water to protect public health (50 FR

f: shwater aquatic life
freshwater aquatic life
human health (ingestion of

human health (ingestion of

ium(III) are

* The 100-NR-3 operable unit does not include groundwater, but may impact
groundwater by infiltration or leaching of unsaturated soil. Decisions
concerning the groundwater (part of the 100-NR-1 RFI/CMS) may impact soil cleanup
requirements in 100-NR-3.
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Table 15.

~3

Potential Legal Corrective Action Environmental Standards,

Requirements, Criteria,

and Limitations for Radionuclides at Operable Unit 100-NR-3.

Environmental Radiatjion

Protection standards

for radiosctive waste Cor ation
Federal and 10 CFR 20* emjssion limits disposal (all pathways) Gu (DCG)
State Drinking Federal Air Air Water 40 CFR 191°
Water Standards Quality Soluble/Insoluble Soluble/Insoluble (Ci/unit Waterx Alr

Contaminant (MCL) (pCi/L) Standards (pCi/mL) (pCi/mlL) of waste) 40 CFR 193 (pCi/L (pCi/m’)
Gross alpha 15¢ - - - - - - - - -
Gross beta and 507 - - - - - - - - -
gross ganma
Celsium-137 200° - 2E09 5E10 2E05 4E05 1,000 - 3,000 400
Cobalt-60 100° - 1E08 3E10 SEOS JEDS - - 5,000 80
Ruthenium-106 307 - - - - - - - - -
Strontium-90 8 - 3E11 2E10 3E7 4E0S 1,000 - 1,000 9
Technetium-99 900" - - - - - - - - -
Tritium 20,000° - - - - - - - - -
Uranium - - 2E11 4E12 3E0S5 3E0S 100 - 600 0.1
(natural)
Uranium - - 3E12 5E12 4E05 4EOS 100 - 600 0.1
All radionuclides 4 mrem/yr* whole body: 25 mrem/yr whole body: 25 mrem/yr

critical organ: 75 mrem/yr critical organ: 75 mrem/yr

alternate standards alternate standards

continuous exposure: 100 mrem/yr continuous exposure: 100 mrem/yr

noncontinuous exposure: 500 mrem/yr noncontinuous exposure: 500 mrem/yr
* NRC radiation protection standerds at boundary of restricted area.
® 40 CFR 191 has been invalidated by the courts and remanded back to EPA on groundwater protection issues. Release limits for radionuclides may leted

from these regulations.

€ 40 CFR 141.15-141.116 excludes radon and uraniums. The WAC 248-54-375(B) excludes uranium only.
¢  Annual average concentration shall not produce an annual dose eguivalent to the total body or any internal organ greater than 4 mrem/yr. For | mixture

of radionuclides, the sum of the ratios of the observed concentrations of each radionuclide and its corresponding MCL must not exceed 1.0.

v IJdvdd
£zZ-06 Td/30a
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The corrective action alternatives analyzed during the CMS
must be able to attain all CAR unless a no-migration variance
petition, or some other form of statutory waivers, can be
invoked. The five reasons CAR could be waived at the Hanford
Site are as follows:

The remedy is an interim measure where the final remedy
will attain CAR upon completion (particularly relevant
when a site has been divided into operable units).

Compliance will result in greater risk to human health
and the environment than other options.

° Compliance 1s technically impractica

The remedy selected will attain a standard of
performance equivalent to that required under a CAR.

For state CAR, the state has not consistently applied
(or demonstrated the intention to consistently apply)
t! CAR in similar circumstances.

During the design phase of the corrective action, the
technical specifications of construction must ensure attainment
of CAR. Environmental monitoring during and at 2r implementation
of the selected remedy will also help to ensure CAR compliance.

3.3 PRELIMINARY ASSESSMEN OF POTENTIAL HEALT IMPACTS

Both RCRA corrective action and CERCLA RI; S guidance
require a preliminary risk assessment to be a part of the
[ inning process for contaminant-mitigation programs. This
section assesses the potential impacts to hi an health and the
e rironment as a result of activities at 100-NR-3, based on the
information provided above.

3.3.1 Objectives

This r-eliminary assessment is intended to provide initial
direction to the RFI/CMS work plan and a starting point for the
baseline (no-action) risk assessment which will be developed

ing implementation of the work plan. It includes preliminary

ermination of the major contaminant sources and migration

hs, the degree of toxic hazard posed by each known
contaminant, identification of highest hazard contaminants, human

WP-119















s

DOE/RL 90-23

Table 16. Radionuclide Con

I AFT A

itration (pCi/g) Detected in N Springs
Vegetation Samples from 1980 through 1988

Year MN-54 Co-60 Sr-90 Cs-137 Pu-z 3 Pu-239,240
1980 1.5E-01 5.6E+00 NR 4.4E-01 NR 3.7E-03
1981 NR 3.3E+00 2.0E+02 NR NR 3.7E-03
1982 1.5E-0.1 2.8E+00 4.8E+02 NR NR 8.3E-03
1983 7.0E-02 3.0E+00 3.3E+02 4.0E-02 NR 8.0E-03
1984 NR NR NR NR NR NR
1985 7.6E-02 1.2E+00 4.2E+02 1.7E-01 NR 4.4E-04
1986 1.6E-01 1.1E+00 2.2E+02 2.1E-01 NR 4.2E-04
1987 2.0E-01 S.0E-01 2.9E+02 1.1E-01 <1.3E-04 7.6E-04
1988 2.4E-01 1.4E+00 1.2E+02 2.0E-01 8.5E-05 2.0E-04
NR = Not reported.
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as a result of sodium exchange is a serious concern. These

Seded Lonciusions

An imminent and substantial hazard does not appear to exist
at the 100-NR-3 operable unit. However, the uncertainties in
actual soil contamination and the extent of discharge to
groundwater, groundwater flow paths, the influence of river
surface elevation variations and sodium exchange, does not allow
a quantitative risk assessment at this time.

The most significant current contaminant release mechanism
is water infiltration thr 1 contaminants in the unsaturated
zone. Rainwater and snow : infiltrating from the ground
surface transport contaminants in the unsaturated zone to the
groundwater. Although the average annual water infiltration in
the 100-NR-3 operable unit is low, unusually heavy rainfall may
cause contaminant movement in the unsaturated zone. Contaminants
can eventually reach the groundwater and be discharged to the
Columbia River, where sediments and aquatic organisms may be
exposed. Future human exposures may result if the area returns
to private use after institutional control is lost.

Humans may be expose under both current and future use
conditions. The extent an magnitude of contamination at
100-NR-3 is not completely known; therefore a quantitative risk
assessment is not possible at this time. However, what
monitoring data exist for 100-NR-3 does not indicate an imminent
or substantial health or env :onmental hazard.

3.4 PRELIMINARY CORRECTIVE ACTION OBJECTIVES AND ALTERNATIVES

Corrective action at 100-NR-3 will address only surface and
subsurface soil because of the dual source unit/groundwater focus
of the RFI/CMS to be conduc =d at the 100-NR-3 operable unit.

The 100-NR-3 RFI will characterize air, soil, vadose zone
sediments and biota associated with source units within the
surface confines of 100-NR-3. The 100-NR-~1 RFI will characterize
groundwater, river water an sediments, and subriparian biota for
releases from source units located in 100-NR-1, 100-NR-2,
100-NR-3 and the Hanford Ge rating Plant. A range of approaches
to manage/mitigate contaminated media in the 100-NR-3 unit will
be developed. Presented here are preliminary corrective action
objectives, technologies, and alternatives.

Corrective action objectives for 100-NR-3 soils have been
developed based on the preliminary data regarding the
contaminants present, potential exposure pathways, and
remediation goals. General response actions have been developed
for each that will be evaluated and implemented to satisfy the
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corrective action objectives. Technologies applicable to each
general response action have been considered for preliminary
screening based on availal 2 data. These technologies have been
assembled into alternatives for soil remediation at 100-NR-3.

Preliminary corrective action alternatives have been
developed to address soil contamination associated with the use
of process liquid effluent disposal facilities, one radiocactive
liguid waste transfer pipeline and hazardous product
(acid/caustic) waste storage facilities. Information regarding
historical treatment and disposal activities has been used to
determine possible waste constituents in the soils, sediments,
surface water, and groundwater. Additional data will be
developed during the RFI that may impact the technologies and
alternatives that re ¢ 1sidered for both the 100-NR-3 and
100-NR-1 operable units.

3.4.1 Corrective Action Objectives

The contaminants determined to be present and of interest
in the operable v it include metals, cor »>sives, hydrocarbons,
and radionuclides. Additional environmental data gathered during
the RFI may expand the list of contaminant types.

Corrective action objectives and general response actions
developed for screening i e presented in Table 17. The general
response ac Lons are developed to provide for human health and
environmental protection. The media of concern for the operable
unit include: soils beneath and near the radioactive and mixed
liquid waste transfer pipeline and the dangerous waste and
hazardous substance storage facilities, air, and terrestrial
biota.

3.4.2 Preliminary Corrective Action Technologies

General corrective action technologies included for
preliminary screenina for 100-NR-3 are presented in Table 18.
The 2 technologies a 1iress the waste constituents expected to be
present in soils. Applicable technologies will be better defined
as additional RFI data are ¢ tained.

Although corrective action response objectiy s were
developed for surface water, air, ¢ 1 biota, no specific
corrective action technolt ies and subsequent corrective action
alternatives have been identified for these media. If the
N Reactor is permanently 1ut down, the source of any substantial
air or biota impact would be either the soils and sediments in
100~NR-3 or from external sources. In the first case,
remediation of the soil would achieve the response objectives for
the air and biota.
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Table 17.

Preliminary Corrective Action Objectives and

General Response Actions for Operable Unit 100-NR-3.

Environmental
Medium Corrective Action Objectives General Response Actions
Solil For human_health: Ng action:
Prevent ingestion, inhalation, No action with institutional
or direct contact with action, such as deed reastriction,
contaminated soils. for land use.
For environmental protection: Additional site access
Prevent migration of soil restrictions.
contaminants that would result
in groundwater or surface water Long-term monitoring.
contamination, or which may
have gsignificant adverse impact Containment action:
on adjacent operable units Place soil or other cover over
{100-NR-1 and 100-NR-2}. contaminated soil.
Excavation:
Physically remove soil.
Vitrification:
Solidify in place.
Alr For human health: No action:
Prevent inhalation of airborne Neo action with institutional
contaminants, and exposure to actions, such as deed and access
external radiation. regtrictions.
Containment action:
Cap or cover spills and/or
sediments to prevent airborne
migration and volatilization of
constituents.
Biota For human health: No action:

Prevent ingestion of
contaminated biota (e.g.,
asparagus or other vegetation;
deer; whitefish}.

For environmental protection:
Prevent adverse impacts on
local biota.

No action with monitcring.

Institytional actions:

Physically restrict access and/or
prohibit harvesting contaminated
vegetation, animals, fish, ete.

Institutional controls:
Fencing and/or eradication of
vegetation.

Containment action:

Capping of contaminated
gsoil/sediment areas to prevent
biota exposure to wastes.
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Preliminary Corrective Action Technologies

for Operable Unit 100-NR-3.

Environmental
Medium General Response Actions
Soils/ Excavation
Sediments
Capping

Chemical stabilization/
solidification

Landfill

Incineration

Biodegradation

In situ steam stripping

Vapor extraction

Flushing

Vitrification

Corrective Action Technologies

Physical removal of waste material
for treatment or disposal.

Barrier placed on »Hp of waste
materials.

Process to mix chemical wastes with
materials (e.g., cement, lime kiln
dust, cement kiln dust, fly ash, or
proprietary agents) tc limit the
waste solubility and leachability in
a dry aggregate or solid material.

Waste materials are disposed of in
an area designed to receive the
wastes. Materials may be drummed or
disposed of in bulk form.

Combustion/oxidation of organic
waste materials at high
temperatures.

Onsite or in situ treatment of
wastes by enhancing the growth of
microbes specially adapted to
degradation of polychlorinated
biphenyls (PCBs) and waste
constituents.

Removes volatile organic
constituents from contaminated soils
and waste. Dissolved gases are
transferred to air streams. Steam
is used as the stripping gas.

Removes volatile organic
constituents from contaminated soils
and wastes. Dissolved gases are
transferred to air streams.

se of water and/or surfactants to
enhance elutriation of organic or

inorganic contaminants from soil.

Used in conjunction with other
treatment steps.

Incorporation of waste materials
into a glass matrix by the
introduction of electric currents.
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3.4.3 Preliminary Corrective Action Alternatives

Potential treatment technologies identified in Table 18
will be linked to form several corrective measure alternatives
that could meet corrective action objectives. These corrective
measure alternatives will address contaminated soils and the
secondary wastes that result from the recovery and/or treatment
of contaminated soil. Corrective measure alternatives include no
action, containment, treatment and disposal, and possible
combinations of containment, treatment, and disposal. Treatment
alternatives may include in situ treatment technologies. Treated
water will be reused, discharged to the ground, discharged to the
Columbia River, or evaporated, depending on the volumes of water
requiring treatment and the quality of water that results after
treatment. Any new discharges to the Columbia River will be
subject to NPDES permit limitations.

New closure plans for the 120-N-1 (1324-NA) and 120-N-2
(1324-N) RCRA TSD units (see Section 2.1.5.1) are required to be
submitted to Ecology in 1994 in accordance with Agreement
Milestone M-20-35 (Ecology et al. 1989). Data from samples
collected from or in the vicinity of these units during the RFI
work may be initiated or completed (possibly as part of the RCRA
corrective action permit modification) by the time the closure
plans are submitted.

Nonradioactive secondary wastes from water treatment and
recovered sediments will be stabilized and disposed onsite or
offsite. Engineered barriers and leachate collection systems
also may be used as part of the overall disposal scheme for
recovered and stabilized wastes.
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4.0 WORK PLAN RATIONALE

This section provides the rationale and framework for
conducting the Phase I I I for the 100-NR-3 operable unit. Data
uses and data users, data needs, and the data quality objectives
(DQOs) for the sources, vadose zone and ~ ' >i are def: ed. The
methodology for obtaining and evaluating data is outlined for the
RFI Phase I and a preview of needed tasks is provided.

The DQOs are specific qualitative and quantitative
statements designed to ensure that data of known and appropriate
guality are obtained during the 1 nedial response process. 20s
are developed for each d¢ 1 collection activity in e corrective
action process (RFI, CMS, and corrective measures
implementation). A three-stage process 1is used to develop DQOs:

° Stage 1 - Identify decision types

° Stage 2 - Identify data uses and needs

° Stage 3 - Design a data collection program.

For the efficient 1 e of resources, an RFI is best
approached as an iterative process. After each stage of the RFI,
existing data will be evaluated to assess any gaps that must be
addressed in the next staagde of the data collection effort. DQOs
will be revised accordinc y. Data gaps will decrease as the
overal understanding of site conditions improve and the range of
potential corrective action alternatives is narrowed.

4.1 DECISION TYPES

Stage 1 of the DQO process is undertaken to identify the
decision makers and the data users, and to define the types of
decisions that will be made as part of the RFI/CMS. The major
elements of Stage 1 nclude:

* Identifying and involving data users

° Evaluating available information

° Developing a conceptual model

° Specifying RFI/CMS objectives and decisions.
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4.1.1 Data Users

Data users can be subdivided into primary and secondary
categories. Primary data users are those individuals or
organizations directly involved in ongoing RFI/CMS activities.
Primary data users for the 100-NR~3 operab. wunit include:

Managers from DOE, Westinghouse Hanford, EPA, and
Ecology

The DC , EPA, and Ecolc / unit managers
Unit manager contractor representatives

° Technical contributors and other involved DOE
contractors

Decision makers.

Secondary data users are those individuals or organizations
who rely mainly on outputs from the RFI/CMS studies to support
their activities. Secondary data users include the following:

The DOE headquarters staff ar Secretary
The EPA Regional Administrator
The Ecology Director

° The Director of the State Department of Health

° Other federal and state agencies

° The general public

Special interest groups.

Most data needs are defined by primary data users.
Secondary data s ers may also provide inputs to the decision
makers and primary data users by communicating generic or
site-specific data needs or regulatory requirements, or by
comment or question during the review process.

Information obt Lned during the RFI Phase I for the
100-NR~-3 operable unit will be managed in accordance with the

ita management plan found in Attachment 4. Public participation
in the RFI/CMS will be solicited as stated in the community
relations plan (Attachment 5). Implementation of these two plans

will ensure that the data needs of both the primary and secondary
data users will be met.
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° If the risks from the contaminants are unacceptable,
then how can the risks be reduced to acceptable levels?

° If the risks can be reduced, what is the most
cost-effective way to reduce the risks?

The activities that provide answers to the first four
guestions are classified as site characterization activities. A
baseline risk assessment is performed to determine the risks to
people and the environment. The CMS determines how risks can be
reduced to acceptable levels, and the most cost-effective way to
accomplish the task.

Existing data for the 100-NR-3 operable unit (as presented
in Section 3.0) are insufficient to adequately identify which
contaminants are present, their locations, and their potential to
migrate in the environment. Therefore, RFI Phase I activities
are proposed in each of the media at the operable unit to answer
these questions with data of appropriate quantity and quality.

Following the completion of RFI Phase I data development
activities, a baseline risk assessment will be performed to
estimate the short-term risks to humans and the environment from
the contamir 1ts that are found. The risk assessment will become
one mechanism for identifying potential interim response actions
that may be needed at the 100-N Area. The risk assessment will
be revised and updated following Phase II data collection
activities to estimate the long-term risks to humans and the
environment, and to identify any additional short-term risks
which may require interim action.

Questions regarding acceptable levels of contaminants and
cost-effective methods of reducing risk are answered by the CMS.
These studies will be performed concurrently with the RFI, with
alternative identification and preliminary screening beginning
early in the process. Alternative selection will take place once
the contaminants have been identified and their locations and
concentrations established.

.2 DATA USES AND NEEDS
Stage 2 of the DQO development process defines data uses
and specifies the types of data needed to meet the project
objectives. Although data needs are identified generally during
Stage 1, it is in Stage 2 where specific data uses are defined
(EPA 1987). The major elements of DQO Stage 2 are described in
this section:

Identifying data uses (per Section 4.2.1)

Identifying data types (per Section 4.2.2)
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° Identifying data quality/quantity needs (per Section
4.2.3)

° Evaluating sampling/analysis options (per Section
4.2.5)

° Reviewing data quality parameters (per Section 4.2.6).

4.2.1 Daf Uses

During the RFI/CMS, most data uses fall into one or more of
f¢ - genel L cat jories: (1) > characterization, (2) public
health evaluation and risk assessment, (3) evaluation of
corrective action alternatives, and (4) worker health and safety.

Site characterization refers to a process that includes
determination and evaluation of the physical and chemical
prope ies of any wastes and contaminated media present at a
site, and an evaluation of the nature and extent of
contamination. This process involves the collection of necessary
geologic, hydrologic, and meteorologic data as well as data on
specific contaminants and sources.

Data required to conduct a public health evaluation and
risk assessment at the 100-NR-3 operable unit include the
following: input parameters for various performance ssessment
models, site characteristics, and contaminant data required to
evaluate the threat to public health and welfare thro jh exposure
to the various media. These needs usually overlap with site
characterization needs, but higher-level quality control is often
needed for risk assessment purposes and potential CAR
identification.

Data collected to support evaluation of the 100-NR-3
operable unit cor: :tive action alternatives include site
characteristics and engine -ing data required for initial
screening of alterr tives, feasibility-level design, and
preliminary cost estimates. Once an alternative is selected for
implementation, much of the data collected during the RFI/CMS can
be used for the fineé engineering design. enerally, collec ion
of information during the RFI for use in the final design is not
cost effective. It is preferable to gather such specific
information during a separate predesign investigation.

_1e worker health and safety category includes data
collected to establish the required level of protection for
workers during various RFI activities. These data are used to
determine if there is concern for the personnel working in the
vicinity of the operable unit.
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4.2.2 Data Types

Data use categories described in Section 4.2.1 define the
general purpose and intent for collecting additional data. Based
on the intended uses, a concise statement regarding the data
types needed can be developed. Data types specified at this
stage should not be limited to chemical parameters, but should
also include necessary physical parameters such as bulk density,
viscosity, etc. Since environmental media and source materials
are interrelated, data types used to evaluate one media may also
be useful to characterize another media. Identifying data types
by media exposes overlapping data needs. Data objectives, needs,
and types to be collected in the RFI Phase I are identified in
Table 19. These are discussed below in Section 4.3 to provide
focus to the RFI/CMS tasks discussed in Section 5.0 and the
sampling and analysis plan (Attachment 1)}.

4.2.3 Data Quality Needs

The various tasks and phases of a RCRA facility
investigation may require different levels of data guality.
Important factors in defining data guality include selecting
appropriate analytical levels and validation and identifying
contaminant levels of concern as described below. The
Westinghouse Hanford document, A Proposed Data Quality Strategy
for Hanford Site Characterization will be used to help define
these levels (McCain and Johnson 1990).

In general, increasing accuracy and precision are obtained
with increasing cost and time. Therefore, the analytical level
used to obtain data should be commensurate with the intended use.
Table 20 defines five analytical levels based on overall data
guality. Individual DQOs and the appropriate analytical levels
associated with each data need are given in Table 21.

Before laboratory and field data can be used in the RFI/CMS
process, it must first be validated. Exceptions are made for
initial evaluation of the site, using available data, which may
not be validatable. Other screening data (e.g., estimates of
contaminant concentration inferred from field analyses) may also
be excepted). Validation involves determining the usability and
guality of the data. Once data are validated, they can be used
to successfully complete the RFI/CMS process. Activities
involved in the data validation process include the following:

. confirm that laboratory data meet QA/QC criteria

. Document and manage data properly so that they are
usable.

To address the first objective, all RFI laboratory data
must meet the requirements of the specific QA/QC parameters as
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Data Collection Objectives for the

100-NR-3 Operable Unit.

Data Objectives

Data Needs

Data Types

Sources
Refine understanding of facility

characteristics

Determine waste characteristics
and spatial distribution of
contaminants

Geologic

Identify pathways for
contaminant migration

Surface Soil

Determine presence of absence of
contaminants

Vadose Zone

Determine presence or absence
and spatial distribution of

contamination

Refine concepts of unsaturated
flow and recharge

Air

Determine presence or absence of
contaminants around field
activities

Biota

Determine the biotic communities
present

Determine presence or absence of
contaminants

Cultural Resources

Identify archaeological or
historic sites

Topography

Locations of contaminant
source

Physical, chemical and
radiclogical characterization
of the sources

Stratigraphy, structure

Contaminant characterization

Contaminant characterization
of the soil column

Soil physiochemical
properties

Air quality

Identification of critical
habitats

Identification of ecological
processes

Contaminant characterization
of the biota

- Literature review

- Field survey

- Topographic base map
development

Site geodetic survey
Source data compilation and
evalvation

Chemical and radiclogical
properties

Soil gas survey
Geophysical properties

Lithology
Soil/sediment type

Concentrations
Physiochemical and
radiological properties

Chemical and radiological
properties

Physiochemical properties
Lysimeter data

Physical properties
Chemical and radiological
concentrations

Literature review
Field observations

Literature review
Chemical and radiological
concentrations

Locations
Site protection
requirements

Ground and well casing
elevations
Facility locations
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Analytical Levels for the 100-NR-3 Operable Unit.

Level?®

Description

LEVET 7

LEVEL 1T

."r -rw;E_I_ TTl

TTVEL IV

LT'.'T 77"1'-‘ v

Field screening. This level is characterized by
the use of portable instruments which can provide
real-time data to assist in the optimization of
sampling point locations and for health and safety
support. Data can be generated regarding the
presence or absence of certain contaminants
(especially volatiles) at sampling locations.

Field analysis. This level is characterized by
the use of portable analytical instruments which
can be used onsite, or in mobile laboratories
stationed near a site (close-support
laboratories). Depending on the types of
contaminants, sample matrix, and personnel ¢ 1ill,
qualitative and quantitative data can be obtained.

Laboratory analysis using methods other than the
Contract Laboratory Program Routine Analy ical
Services. This level is used primarily in support
of engineering studies using standard EPA-approved
procedures. Some procedures may be equivalent to
Contract Laboratory Program Routine Analytical
Services without the Contract Laboratory Program
requirements for documentation.

Contract Laboratory Program Routine Analytical
Services. This level is characterized by rigorous
QA/QC protocols and documentation and provides
qualitative and quantitative analytical data.

Some regions have obtained similar support via
their own regional laboratories, university
laboratories, or other commercial laboratories.

Nonstandard methods. Analyses which may require
method modification and/or development are
considered Level V by Contract Laboratory Program
Special Analytical Services.

# Per McCain and Johnson 1990, Levels I and II are equivalent to
field or laboratory screening and Levels III, IV and V are
equivalent to validated laboratory analyses.
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Table 21. Data Collection Types, Measurements and Required
Analytical Levels for the 100-NR-3 Operable Unit. (sheet 1 of 2).

Required
Analytical
Data Types Measurements Analytical Method Level
Sources
Data Review Plans and specifications N/A N/A
monitoring data
analytical data
Geodetic Surveying map construction N/A N/A
Topographic Mapping 2-ft contours SOP I
Radiclogical survey Beta/gamma activity of area OHP I, II
Geophysical Electromagnetic induction ETI 1
magnetometry and ground
penetrating radar for physical
properties
soil gas monitoring EIT I
Source Samples Radionuclides OHP/LAP III/IV
Organics SW846 /CLP III/IV
Inorganics SW846/CLP ITI/IV
Herbicides/ Pesticides SWB46/CLP III/IV
PCBs SHWB46/CLP III/IV
Geologic
Lithology Geologic log SOP I
Soil/sediment type Soil/sediment classification SOP I
Physical properties Porosity ASTM III
Bulk density ASTM III
Particle size distribution ASTM III
Moisture content ASTM III
Permeability ASTM III
Geochemical properties tion exchange capacity MOSA III
Total organic carbon MOSA III
pH SOP I1I

XRF analysis of basalt
CaC0, content

Data Use

SC, EA, ED
SC, EA, ED
SC, EA, ED

SC

SC

SC

SC, EA, ED
SC, EA, ED
SC, EA, ED
SC, EA, ED
SC, EA, ED
SC, EA, ED
SC, EA, ED, RA
SC, EA, ED
SC, EA, ED
SC, EA, ED

¥ I14AVyd
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Table 21. Data Collection Types, Measurements and Required

Analytical Levels for the 100-NR-3 Operable Unit.

(sheet 2 of 2).

Required
Analytical
Data Types Measurements Analytical Method Level Data Use
Biota
Literature review
Biota uptake of radionuclides N/A I SC, EA, ED, AC
and inorganics
Presence of critical habitats N/A I AC
Cultural Resources
Literature search Location of surficial N/A N/A AC
archaeological sites
Field survey Presence of historic or N/A N/A AC

archaeological sites that may be
eligible for the National
Reglster of Historic Places

EEI
OHP
SOP
CLP
LAP
N/A
ASTM
sC
EA
ED

WS
AC
SWB46

Environmental Investingation Instruction
Operational Health Physics Procedures
Standard operating procedures

Contract laboratory program

Laboratory analytical protocol

Not applicable

American Society of Testing and Materials
Site characterization

= Evaluation of alternatives

Engineering design

= Risk assessment

Worker safety
Address CAR
EPA 1986¢c

¥ ILJdvdd
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e eweave—w; w wummainauLlUll UL LOWEr level analytical data (Levels
I, IT, and III) and higher level analytical data (Levels IV and
V) will be collected. The initial round of source samples will
be analyzed by CLP procedures. Subsequently, samples will be
analyzed for a short list of analytes, depending upon the results
of the initial analyses. Appropriate QC procedures will be used
to support analytical data, including data validation procedures
where necessary.

4.2.6 PARCC Parameters

Precision, accuracy, representativeness, completeness, and
comparability (PARCC) parameters are indicators of data quality.
Ideally, the end use of the data collected should define the
necessary PARCC parameters. ice the PARCC requirements have
been identified, then appropriate analytical methods can be
chosen to meet established goals and requirements. A complete
discussion of the PARCC requirements for the RFI Phase I appears
in the QAPP.

4.3 DATA COLLECTION PROGRAM

Conducting an RFI in phases is a common method for
optimizing the gquantity and ¢ 1lity of the data collected. It
would be very inefficient and overly e: ensive to specify
beforehand all the types of samples ana analyses that will yield
the most complete and accurate understanding of the contamination
and physical behavior of the site. Data adequate to achieve
RFI/CMS goals and objectives are obtained at a lower cost by
using the information obtained in each step to focus the
investigation in succeeding steps. Phased investigations are
encouraged by EPA's current RI/FS guidance document, which was
used in developing this work plan (EPA 1988a).

The first phase of the RFI for the 100-NR-3 operable unit
will continue the gathering and analysis of existing information
and collect new data believed necessary to confirm and refine the
conceptual model. Subsequent phases may be needed to further
reduce uncertainty, to fill in remaining data gaps, to collect
more detailed information for certain points where such
information is required, and to conduct any needed treatability
studies. The need for subsequent investigation phases will be
assessed early in the RFI Phase I investigation and as data
become available.

4.3.1 General Rationale
The general rationale for undertaking an RFI of the
operable unit is to develop needed data that is not available.

Because of the size of the operable unit, the complexity of past
operations, and the number of releases and waste management
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units, a large amount of new information will be required. A
fairly large amount of relevant information is already available,
but has not been fully evaluated.

The following general rationale and corresponding technical
work plan approach or strategy will be used to evaluate existing
data and to collect additional data for the 100-NR-3 operable
unit:

. Existing data will be used to the maximum extent
possible. Although existing data may not be validated
to cur =2nt star° 1s, the data are still useful in
developing the site model and helping to focus and
guide the investigations.

° Additional validated data will be collected to obtain
the maximum amount of useful information for the amount
of time and resources invested in the investigation.

° Data will be collected, as needed, to support the
intended data uses identified in Section 4.2.1.

. Nonintrusive sampling (e.g., geophysical testing,
radiological surveys, soil gas monitoring will be
conducted early in the RFI Phase I to identify
necessary interi response actions.

° Phase I data will be collected to confirm and refine
the conceptual model, refine the analyte list for any
subsequent investigations, and provide information to
conduct a short-term risk assessment.

° The RFI Phase II for the 100-NR-3 operable unit will
support long-term risk assessments for final cleanup
actions.

] Investigations for the 100-NR-3 and 100-NR-1 operable
units will be coordinated to reduce overall costs and
maximize the usefulness of data obtained.

* Field investigal on techniques will be used to minimize
the amount of hazardous waste generated; however, any
waste generated will be contained in drums in
accordance with "Interim Control of Unknown Suspected

Hazardous and Mixed Waste," EII 4.2 (WHC 1989d). Drums
will be designated according to the parameters of
interest.

4.3.2 General Strategy

The objective of the RFI is to gather additional
information to support a baseline risk assessment and CMS. The
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is presented below.

4.3.2.1 Operable Unit Investigation Strategy. Several
strategies have been developed and will be used during data
collection activities at 100-NR-3 operable unit.

. Locations and types of sources that exist in 100-NR-3
will be identified and evaluated as possible
contributors to groundwater contamination in the
100-NR-1 operable unit.

° All proposed groundwater investigations for the 100-N
Area will be conducted as part of the 100-NR-1 RFI.

° The 100-NR-1 operable unit groundwater investigation
will begin at the same time as the 100-NR-3 operable
unit investigation. By designing two investigations in

an integrated mann¢ , costs of information obtained
will be reduced, and value of the information will be
increased.

Riverbank seeps, soi s, sediments, and aquatic biota
investigations will be coordinated with groundwater
investigations to provide information on contaminant
movement and fate. These investigations will be
conducted as part of the 100-NR-1 RFI.

° All similar field work for the 100-NR-3 and the
100~-NR~1 operable units will, to the maximum extent
possible, be conducted at the same time.

4.3.2.2 Source Grouping and Unit Investigation Strategy. In
order to focus the Phase I RFI on the stated goals, performance
of the short-term risk assesme : and design the hase II
investigation, potential source units have been prioritized and
assigned numerical rankings. The rankings are based on the
apparent probability of having released dangerous or radioactive
wastes to the environment and specifically, whether these
releases have resulted in dangerous or radioactive materials at
the surface or in the groundwater or river.

Both source groupings and source ur ts have been assigned
numerical values from "1" to "3", with "1" being the most serious
and "3" being the least serious. These numerical ratings are
discussed below:

1. Source locations were given a ranking of "1" where
documented releases of dangerous or radioactive wastes
to soil, groundwater, or surface water occurred.
Characterization of source by soil or sediment sampling
is indicated as part of the 100-NR-3 ! I. In addition,
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field sampling to determine extent of roundwater
and/or surface water contamination will be conducted as
part of the 100-NR-1 RFI.

Source locations were given a "2" ranking where
documented or potential release of dangerous or
radioactive wastes to soil have occurred.
Characterization of the source by soil or sediment
verification sampling is indicated.

Potential source locations were given a "3" ranking

wl e no documented releases to environmental media
have occurred. Current information indicates that no
imminent hazard exists at these units. The Phase I
characterization will consist of nonintrusive methods
only.

Table 22 ¢ »>ws tl source groupings, sources and their
associated ranking. Evidence of discharge associated with each
unit and constituents in the release(s) are also presented. It
should be noted that results of Phase I activities may alter the
rankings of the sources, prioritizing some and showing that
others are not contaminated.

Other strategies developed for the source unit and grouping
investigations are discussed below:

4.3.3

Analytical parameter selection will be based on
verifying overall conditions and then narrowed to
specific contaminants of concern. Periodic analyses of
A full list of chemical parameters will be conducte to
verify that the list of contaminants of concern has not
changed.

A minimum of dangerous and radiocactive wastes will be
generated during the field investigation. Any waste
generated wil be contained in drums in accordance with
"Interim Control of Unknown Waste," EII 4.2

(WHC 19894d) .

Investigation Methodology

The initial phase of the RFI will include the following
integrated tasks:

Source investigation

Geological inv stigation

Surface water and sediment investigation (100-NR-1 RFI)

Vadose investigation
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Work Plan

Source Section Ranking Evidence of Discharge Constituents
100-RR-3
Grouping 1 3.1.1.1 3
HGP Burn Pit 3.1.1.1.1 3 No evidence of release. Nonhazardous solids
Grass Dump 3.1.1.1.2 3 No evidence of release. Nonhazardous solids
Construction Debris 3.1.1.1.3 3 No evidence of release. Nonhazardous solids
Dump
Grouping 2 3.1.1.2 2
124-N-2 Septic Tank 3.1.1.2.1 2 Discharge of sanitary sewage. Sanitary sewage
182-N Tank Farm 3.1.1.2.2 3 No evidence of release. Water
Overflow
182-N Drain System 3.1.1.2.3 3 No evidence of dangerous Water, oil
- 2/6/87 UFR 3.1.1.2.4 release,
Grouping 3 3.1.1.3 2
Unloading Station 3.1.1.3.1 2 Systematic releases to french Sulfuric acid, sodium
French Drain (120-N-7) drain usually small (<1 gal); hydroxide
- UN-100-N-33 two documented unplanned
- 12/26/87 UPR releases with unknown

remediation.

108-N Chemical 3.1.1.3.1 2 Systematic releases to french Sulfuric acid, sodium
Unloading drains and neutralization pit hydroxide
Facility usually small (<1 gal).
108-N Neutralization
Pit
Sulfuric Acid
Tank French
Drains
(120-N-6)
- UN-100-N-15 3.1.1.3.1
Acid/Caustic 3.1.1.3.2 2 Intermittent discharges; four Sulfuric acid, sodium
Transfer Trench documented unplanned releases hydroxide
(120-N-5) with varied remediation.
- UN-100-N-34
- 8/7/87 UFR
- 9/2/87 UFR
- 11/9/87 UFR
Neutralization Pit and 3.1.1.3.3 2 Systematic small releases to Sulfuric acid, sodium
French Drain (120-N-3) french drain. hydroxide
163-N Day Tank French 3.1.1.3.4 2 Systematic small releases to Sulfuric acid

Drain (120-N-8)

french drain.
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contaminated soils and/or waste materials at selected
locations, if necessary.

4.3.3.2 Geologic Investigation. A geologic investigation for
the 100-NR-3 operable unit wi | be performed to determine
physical and chemical propert 32s of the subst face regime that
are relevant to understanding source/subsurface relationships in

0-NR-3. The majority of this task will involve data collected

field activities in the 100-NR-1 RFI which will then be
evaluated regarding 100-NR-3 source units. The geologic
investigation will include tt following tasks:

° Compilation and rev 2w of additional existing and new
data to further the understanding of geologic
conditions at the 100-N Area.

° An area walkover to develop preliminary sitewide
geologic and soil maps of the surficial sediments,
evaluate access for drilling equipment, and locate
surface utilities.

Geologic data collected during field mapping and during
the groundwater investigation conduc 24 in the 100-NR-1
RFI Phase I (e.g., geologic and geophysical logs) will
be evaluated to determine relevance to 100-NR-3 field
activities.

4. ,3.3 surface ater and Sediment Investigation. A surface
water and sediment investig :ion will be conducted during the
100-NR-1 RFI. Although it is not expected that units in 100-NR-3
have impacted the river, any data that suggests 100-NR-3 input
will be evaluated.

4.3.3.4 Vadose Investi 1ition. The 1rpose ¢ vadose zone
investigations is to determine hysical and chemical properties
of the soil and to determine the extent of soil contamination
associated with sources and source groupings. Field activities
will be per ormed dur: | source sampling. The vadose
investigation will be partially integrated with the 100-NR-1
Phase I groundwater investigation. During monitoring well
installation in 100-NR-3, vadose zone samples will be collected
and radiation monitoring will be performed.

4.3.3.5 Groundwater Investigation. No field activities are to
be conducted in this task. The ground water investigation will
be conducted in the 100-NR-1 Phase I investigation. Groundwater
data related to source units in 100-NR-3 will be evaluated and
integrated in this task.
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at Operable Unit Groupings.

Grouping Geodetic Radinlogical
1 X X
2 X X
3 X X
4 X X
5 X X
6 X X
7 X X
8 X X
9 X X
10 X X
11 X X
12 X X

Genphysical

Sampling

XX X M o X X o X X X X

>

o T T R
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° Confirm that data are representative of the media
sampled and that QA/QC criteria have been met.

Decisions to be made upon completion of the 100-NR-1 RFI
Phase I investigations will be primarily to determine the needs
for additional data collection, and to decide if an interim
response action is necessary. Figure 44 illustrates the
decision-making process that will be used during the RFI Phase I

for source, soils and sediments, air, and biological sampling
activities.
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Throughout the project, daily communications between office and
field personnel will be maintained, along with periodic
communications with subcontractors. This constant and continual
exchange of information will be necessary to assess progress, to
identify potential problems gquickly enough to make necessary
corrections, and to keep the project focused on the objectives,
the schedule, and within the budget.

5.1.2 Meetings

Meetings will be held, as necessary, with members of the
project staff, subcontractors, regulatory agencies, and other
appropriate entities to communicate information, assess project
status, and resolve problenms.

A kickoff meeting will be held with designated project
personnel, and project staff meetings should be held weekly. The
100-NR-3 operable unit project coordinators for this and other
operable units will meet on a weekly basis to share information
and to discuss progress and problems. The frequency of other
meetings will be determined based on need and on schedules in the

Hanford Federal Facilityv Agreement and Consent Order
(Ecology et al. 1989).

5.1.3 Cost and Schedule Control

Project costs, including labor, other direct costs, and
subcontractor expenses, will be tracked monthly. The budget for
tracking activities will be computerized and will provide the
basis for invoice preparation and review and for preparation of
progress reports. Scheduled milestones will be tracked meonthly
for each task of each project phase. This will be done in
conjunction with cost tracking.

5.1.4 Data Management

The project file for the 100~NR-3 operable unit will be
kept organized, secured, and accessible to project personnel.
All field reports, field logs, health and safety documents, QA/QC
documents, laboratory data, memoranda, correspondence, and
reports will be logged into the file upon receipt or transmittal.
This task is also the mechanism for ensuring that data management
procedures documented in the data management plan (Attachment 4)
are carried out.

5.1.5 Progress Reports

Quarterly progress reports will be prepared, distributed to
project personnel and entities (project and unit managers,
coordinators, contractors, subcontractors, etc.), and entered
into the 100~-NR-3 operable unit project file. The reports will
summarize the work completed, present data generated, and provide
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evaluations of the data as they become available. Progress,
anticipated problems and recommended solutions, upcoming
activities, key personnel changes, status of deliverables, and
budget and schedule information will be included in the reports.

5.2 INTERIM CORRECTIVE MEASURES

Interim corrective measures are actions initiated where a
response to a release is appropriate prior to the completion of
an RFI/CMS. As 100-N data become available and are evaluated, it

1c "1 be compared to applicable health and environmental
criteria to determine the need for interim corrective measures.
There is also a continuing 1 sponsibility to identify and respond
to emergency situations and to defuse priority situations that
may warrant interim corrective measures. For these situations,
the owner is required to institute the interi correct ve
measures process. A decision (& ram illustrating the interim
corrective measures process 1s shown in Figure 45.

The following will be included as health and env: onmental
criteria:

° Maximum contaminant levels (MCLs) for drinking water
° State of Washington cleanup standards

° EPA risk-specific doses (RSD) for carcinogens

° EPA reference doses (RFD) for systemic toxicants.

Staff will continually review pertinent facts such as
monitoring data about the source and nature of releases or
potential threat of releases. To decide whether an interim
measure is appropriate, both technic ~ engineering judgment and
an valuation of potential threat to human health or the
environment will be consider 1. The decision for an interim
measure will be made on the immediacy and magnitude of the
potential threat to human ealth or environmer , the nature of
appropriate corrective action, and the implications of deferring
the corrective action until the RFI, 1S is cc »leted.

When it is determined that interim corrective measures may
be necessary, the Washington Department of Ecology will be
notified. Implementation of any inter: measures will be
consistent with Ecology priorities and related to protection of
human health and/or the environment.

5.2.1 Deciding On Interim Measures

In considering a release and potential threat to human
health or the environment, consideration will be given to such
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factors as type of release, its scope and potential receptors.
The following questions help in evaluating these factors.
A. Release Characterization

1. What is the source(s)? (Nature, size (area,
depth), amount, location(s))

2. Regarding radioactive wastes or constituents at the

source(s):

a. What v 3t ;3 (listed, characteristic
radiologically surveyed) and constituents are
present?

b. At what concentrations or activities?

c. What is the background level of each waste or
constituent?

3. What are the known pathways through which the
contaminatio is migrating or may migrate and the
extent of contamination?

a. By what media is it spreading or likely to
spread? 1In what direction? At what rate?

b. How far have the contaminants migrated? At
what concentrations or activities?

Cc. How mobile is the constituent?

d. What are the estimated quantities and/or
volumes released?

4. What is the projected fate z 1 transport to the
extent known?

B. Potential Human Exposure

1. What is or will be the exposure pathway(s)
(e.g., air, groundwater, surface water, contact,
ingestion)?

2. What are the location and demographics of
populations potentially at risk from exposure
(e.g., residential area, schools, drinking water
supply, sole source aquifer near vital ecology or
protected natural resource)?

3. What are the potential effects of human exposure
(short and long-term)?
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a. What kin (e.g., inhalation, ingestion, skin
contact)?

b. Are there reports of illness, injury, death?
c. May people be affected?

d. What are the characteristics of the exposed
population(s) (how many, infants, nursing home
residents)?

5. If response is delayed, how will the situation
change?

C. Potential Environmental Exposure and Threats

1. What media have been and may be contaminated
(e.g., groundwe 2r, air, surface water)?

2. What are the likely short-term and long-term
threats and effects on the environment of the
released waste or constituent?

3. What natural resource and environmental effects
have occurred or are possible (terrestrial; aquatic
organisms; aquifers whether or not used for
drinking water purposes)?

4. What are the known or projected ecological effects?

5. When is this threat likely to materialize (days,
weeks, months)?

6. What are e projected long-term effects?

7. If response is delayed, how will the situation
change?

D. Notifications

If the answers to these questions indicate that there
is an imminent threat to human health or the
environment, or that an interim measure may prevent
further significant environmental damage, then the
appropriate Technical Lead should notify the Project
Manager, who should notify the Washington Department of
Ecology.
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5.2.2 Selection of Interim Measures

Once a decision is made that interim measures are
appropriate, then the next decision is what interim measures are
required for the particular situation. Examples of interim
measures for various unit and release types are listed below.

Containers
1. Ov rpack/Re-drum
2. Construct Storage Area/Move to Storage Area
3. Segregation
4. Sampling and ? 1. sis
5. Treatment, Storage and/or Disposal
6. Temporary Cover

ey
1 d
/1]

Overflow/Secondary Containment
Leak Detection/R¢ air/Partial or Complete Remova

(N

Surface Impoundments

1. Reduce Head

2. Remove Free Liquids and Highly Mobile Wastes

3. Stabilize/Repair Side Walls, Dikes or Liner(s)

4. Temporary Cover

5. Run-off/Run-on C' trol (Diversion or Collection
Devices)

6. Sample and Analysis to Document the Concentration of
Constituents Left in Place When a Surface I ou dment
Handling Characteristic Wastes is Clean Closed.

7. Interim Groundwa! : Measures (See Groundwater Section)

Landfill or Buri-' Grounds

1. Run-off/Run-on Control (Diver ion or Collection
Devices)

2. Reduce Head on Liner and/or in Leachate Collection
System

3. Inspect Leachate Collection/Removal System or French
Drain

4. Repair Leachate Collection/Removal System or French

Drain

Temporary Cap

Waste Removal (See Soils Section)

Interim Groundwater Measures (See Groundwater Section)

N oo
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1. Run-off/Run-on Control (Diversion or Collection
Devices)

2. Temporary Cover

3. Waste Removal (See Soils Section)

4. Interim Groundw: 2r Measures (See Groundwater Section)
Soils

1. Sampling/Analysis/Disposal

2. Run-off/Run-on Control (Diversion or Collection

Devices)

3. Temporary Cap/Cover

4. Removal
Groundw-*=2r

Delineation/Verification of Gross Contamination
Sampling and Analvs s

Interceptor Trenc /Sump/Subsurface Drain

Pump and Treat/In-s :u Treatment

Temporary Cap/Cover

[S 200~ SVIN (S =

Surface Water Release (Point and Nonpoint)

1. Overflow/Underflow Dams

2. Filter Fences

3. Run-off/Run-on Control (Diversion or Collection
Devices)

4. Regrading/Revegetat. n

5. Sample and Analyze Surface Waters and Sediments or
Point Source Discharges

6. Restrict Access

Gas ““‘gration Control

1. Barriers/Collectic /Treatment/Monitor 19

Particu’-*~_Emissions
1. Truck Wash (Decontamination Unit)

2. Re-vegetation
3. Application of Dust Suppressant
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5.3.2.2.1.2 Radioclogical Survey. A radiological survey of the
100-N Area will be performed in conjunction with the geodetic
verification survey. This survey will be performed in accordance
with the Health Physics Procedures Manual (WHC 1990c). The
results of this survey shall be plotted on grid map of the 100-N
Area to be constructed in Section 5.3.2.2.1.1 - Map Construction,
and used during data evaluation of the 100~N Area.

5.3.2.2.1.3 Data Evaluation. The geodetic and radiological data
acquired dquring these activities will be assembled to generate
interpretations of sources listed in Section 3.1.1 of this work
plan.

This evaluation will serve as the basis for further
nonintrusive testing as described in this subtask.

5.3.2.2.2 Geophysical Surveys

§5.3.2.2.2.1 Electromagnetic Induction/Magnetometer Surveys. The
electromagnetic induction (EMI)/magnetometer (MAG) surveys will
consist of two activities:

. electromagnetic induction survey
¢ magnetometer survey.

The electromagnetic induction (EMI) survey measures the
electrical conductivity of subsurface materials. Variations in
conductivity maybe caused by changes in soil moisture content,
the presence of ionic species or the presence of metallic objects
below the surface. Filtering of the EMI signal allows screening
of the EMI readout to remove or account for most above~ground
interferences which tend to mimic subsurface features. The EMI
Survey will be used to screen large areas for possible
contamination or metallic objects below the surface. Areas
identified as potentially contaminated will be marked for further
investigation during Phase III.

Magnetometer (MAG) surveys are designed to detect
ferro-nickel metallic objects beneath the surface. MAG surveys
are used in conjunction with EMI surveys to add further
definition to buried objects located during initial surveys;
e.g., septic tank drain fields will often show up in an EMI
survey but, be absent in a MAG survey. Buried aluminum or other
nonferrous materials can also be determined by comparing the
results of both surveys. Screening surveys using both EMI and
MAG techniques are cost~effective methods for reducing and
defining areas for further investigation.

$5.3.2.2.2.2. Ground-Penetrating Radar Survey. Ground-

penetrating radar is an effective tool for detecting subsurface
irregularities such as buried objects. The ground penetrating
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Table 24. Source Sampling at 100-NR-3. (sheet 1 of 3).
Sample Type and Number
Designation Alias/ Work Plan Surface Subsurface
Number Location Section Contents Soil Soil Comments
--- HGP Burn Pit 3.1.1.1.1 No samples planned. Non-
--- Grass Dump 3.1.1.1, intrusive investigation will
- Construction Debris 3.1.1.1.3 address these sources.
Dump
124~N-2 Septic Tank 3.1.1.2.1 1 Contents of septic tank only.
--- 184-N Overflow 3.1.1.2.2 No samples planned.
--- 182-N Drain Outfall 3.1.1.2.3
== September 1986 UFR 3.1.1.2.4
- 108-N Chemical 3.1.1.3.1 Contents of french drains will
Unloading Facility be sampled. Surface and
subsurface samples will be
120-N-7 Unloading Station 1 collected at areas of unplanned
French Drain releases.
UN-100-N-33 UPR 1 1
--- December 26, 1987 UFR 1 1
--- 108-N Neutralization 3.1.1.3.1 1 Contents of neutralization pit
Pit and french drains will be
sampled. Surface and
120-N-6 Sulfuric Acid Tank 5 subsurface samples will be
French Drains collected in the area of the
unplanned release.
UN-100-N-15 UPR 1 1
120-N-5 Neutralization Unit 3.1.1.3.2 2 Content samples from the
and French Drains containment vaults. Surface
and subsurface soil samples at
UN-100-N-34 1 1 areas of unplanned releases.
- August 7, 1987 UPR 1 1
--- September 2, 1987 UPR 1 1
- November 9, 1987 UPR 1 1
120-N-3 163-N Neutralization 3.1.1.3.3 1 Content samples of the french
Pit and French Drain drain.
120-N-8 163-N Sulfuric Acid 3.1.1.3.4 1 Content samples from the french

Day Tank Vent French
Drain
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Table 25. Comprehensive List of Analytes and Parameters.

e

(sheet 6 of 8).

Category of Standard or Soil" Water®
analysis Analyte of interest reference —
method? Precision Accuracy Precision Accuracy

MDCe (RPD) (%) MDL (RPD) (2)

Semivolatile 4,6-Dinitro-2-methylphenol CLP® 1.6 mg/kg 20 25 50 ug/L $30 130
organic (cont.} N-nitrodiphenylamine CLp® 0.33 mg/kg +20 +25 10 ug/L $30 130
4-Bromophenyl phenyl ether CLP* 0.33 mg/kg +20 25 10 ug/L 30 $+30

Hexachlorobenzene CLPp* 0.33 mg/kg +20 +25 10 ug/L $30 +30

Pentachlorophenol CLP® 1.6 mg/kg 20 +25 50 ug/L $30 $30

Phenathrene CLP* 0.33 mg/kg +20 25 10 ug/L 30 30

Anthracene CLP* 0.33 mg/kg +20 25 10 ug/L $+30 $+30

Di-n-butylphthalate CLP* 0.33 mg/kg +20 125 10 pg/L 30 $30

Fluoranthene CLP* 0.33 mg/kg +20 25 10 ug/L 130 $+30

Pyrene CLP* 0.33 mg/kg +20 25 10 pg/L 130 130

Butyl benzyl phthalate CLP® 0.33 mg/kg 120 25 10 ug/L 130 $30
3,3'-Dichlorobenzidine CLP* 0.66 mg/kg 120 25 20 pg/L +30 130

Benzo(a)anthracene CLP*® 0.33 mg/kg 20 25 10 pg/L $30 $30

Bis (2-ethylhexyl) phthalate CLP® 0.33 mg/kg 20 25 10 ug/L 30 30

Chrysene CLP*® 0.33 mg/kg 20 25 10 ug/L 430 $+30

Di-n-octyl phthalate CLPp® 0.33 mg/kg 420 £25 10 ug/L 30 30
Benzo(b)Fluoranthene CLP* 0.33 mg/kg 20 25 10 ug/L +30 $30
Benzo(k)Fluoranthene CLPe 0.33 mg/kg +20 +25 10 ug/L $30 $30

Benzo(a)pyrene CLP® 0.33 mg/kg £20 $25 10 ug/L 30 30

Semivolatile Indenol(1,2,3-cd)pyrene CLP* 0.33 mg/kg +20 +25 10 pg/L 130 $30
organic (cont.) DiBenz(a,h)anthracene CLP* 0.33 mg/kg 20 25 10 pug/L $30 +30
Benzo(g,h,iYnerylene CLP® 0.33 mg/kg 20 425 10 pug/L $30 +30

Pesticides/PCBs alpha-BHC CLP 8.0 ug/L +2 +25 0.05 ug/L 130 130
beta-BHC CLP 8.0 pg/L 420 £25 0.05 pg/L 30 30
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Table 25. Comprehensive List of Analytes and Parameters. (sheet 8 of 8).

Category of Standard or Soil® Water®
analysis Analyte of interest reference
method* Precision Accuracy Precision Accuracy

MDC* (RPD) (%) MDL® (RPD) (%)

Pesticides/PCBs Arochlor 1248 CLP 80.0 ug/L $20 +25 0.5 ug/L +30 $+30
(cont.) Arochlor 1254 CLP 160.0 ug/L +20 +25 1.0 ug/L $30 130
Arochlor 1260 CLP 160.0 ug/L $+20 +25 1.0 ug/L $30 $30

Ion Chloride ASTM D-4327' 1 mg/kg 10 +20 500 pg/L 10 $20
Fluoride ASTM D-4327' 1 mg/kg +10 +20 500 ug/L 10 +20

Phosphate ASTM D-4327' 1 mg/kg 10 +20 500 ug/L 10 120

Ammonium ASTM D-43277 1 mg/kg +15 €25 SNN 1o /1 «1Nn 2N

Analytical methods shall be approved by Westinghouse Hanford or Westinghouse-approved participant contractor or subcontractor procedures. All procedure
reviews and approvals shall be in compliance with applicable Westinghouse Hanford procedure control or procurement procedures. Once laboratory methods are
approved, this table shall be updated to provide appropriate method references.

Values for detection limits, precision and accuracy are to be considered only as target values for initial procurement negotiations with the analytical
laboratory. Precision is expressed as relative percentage difference (RPD); accuracy is expressed as percentage recovery. Target values for precision and
accuracy do not apply to samples with greater than 200 counts per minute radicactivity. This table shall be updated to reflect negotiated contractual
values as specified in the final procurement documents.

MDC = minimum detectable concentration in soil.

MDL = minimum detection limit in water.

Standard methods shall be as specified in EPA Contract Laboratory Program Statement of Work for Organic Analysis (EPA 1988d) or EPA Contract Laboratory
Program Statement of Work for Inorganic Analysis (EPA 1988e) as appropriate.

Standard methods are from 1988 Annual Book of ASTM Standards (ASTM 1987).
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known contamination in the ¢ erable unit, and on species within
or closely surrounding these areas.

5.3.8.2 Subtask 8b - Field Activities. It is expected that
transport of chemical contaminants from the operable unit via
ground or surface water is low and that the uptake of these
contaminants by plants will also be minimal. Therefore, biotic
sampling under Phase I has not been proposed.

Field activities will be limited to a site walkover survey,
which will be conducted to i tify the general site terrestrial
and aquatic inventory. Mz »>r species present will be confirmed,
to the extent practicable under this task.

5.3.8.3 Subtask 8c - Data Ex luation. After completion of the
data compilation and review ¢ 1 site walkover survey, data will
be evaluated to see if the provisional understanding developed
from the existing data is supported. 1In addition, any gaps in
the data that remain, or that develop from the field studies,
will be identified. 1If data gaps exist, or if anomalous results
are obtained in initial field studies of biota, additional field
studies of biota will be developed to attempt to resolve the
uncertainty.

If provisional understanding is supported by the field
data, and no data gaps are evident, no further field studies will
be conducted for this portion of the work plan.

5.3.9 Task 9 - Cultural Resout :e Investigation

In addition to the above tasks, a cultural resource
investigation will be conducted. Studies to determine the
location of surficial archaeological and historical sites
eligible for the National Register of Historic Places have been
conducted at Hanford. However, additional archaeological sites
may be present along the Columbia River adjacent to the 100-N
Area, and must be investigated.

This study will involy verification of the locations of
known archaeological sites by reviewing available data concerning
historic land uses by Indians, ioneers, etc. The investigation
will focus on determining whei r any sites are present at

o sed drilling locations. A Class 3 field survey will be
conducted by a qualified archaeologist as part of initial RFI
field activities. The Hanford Cultural Resource Management Plan
will be followed during review processes. No intrusive RFI field
work will be performed in areas of known sites.
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The final assessment will include a summary of risks
associated with the 100-NR-3 operable unit, data associated with
each step of the risk assessment process, estimated uncertainty
of various parts, assumptions made during the assessment, and
distribution of risk across different segments of the population
and environment.

The results of the risk assessment will be used to
determine whether the 100-NR-3 operable unit poses a potential
threat to human health an ‘or the environment. The results will
be the primary means of documenting the decision for choosing the
no-action alternative or performing remedial action.

If the no-action alternative is not selected as the
preferred alternative for a iressing hazards at the 100-NR-3
operable unit, a remedial alternative will be assessed as part of
the CMS. ne risks for each of the remedial alternatives will
also be assessed, but they are beyond the scope of the current
¢ fort.

5.3.11.5 Evaluate I ta 2eds. As data are collected and a
better understanding of the site and the risks that it poses are
obtained, the preliminary remedial action alternatives developed
during scoping should be reviewed and refined. le available
data should be evaluated to determine if they are sufficient to
develop remedial alternatives. If they are not, additional data
collection will be required. When sufficient data are available,
remedial response objectives with respect to the contaminants of
concern, the areas and volumes of contaminated media, and
existing and potential exposure routes and receptors of concern
can be developed as part of the CMS.

5.3.12 Tz ¢ 12 - RFI Phase I Report

An interim report will be presented at the end of the RFI
Phase I investigation. This report will consist of a preliminary
summary characterization of contamination for the 100-NR-3
operable unit.

5.3.12.1 Subtask 12a - Prer :t :ion. Information pertinent to
the operable unit's conceptual model will be refined as
necessary; sources of contaminant releases will be more

de!f 1itively identified; the nature and extent of contamination
within the operable 1it's sources, soil, air, and biota will be
described; additional data needs will be specified in detail; a
definitive list of contaminant- and location-specific CAR will be
provided; and the risks associated with the contaminant release
will be presented.
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5.3.12.2 Subtask 12b - Review and Approval. This report is
defined as a secondary document in Section 9.0 of e Tri-Party
Agreement Action Plan. It will be prepared primarily for interim
internal review, although EPA and Ecology have the option to
comment on it. It will also provide a means for communicating
findings to the project CMS coordinator for use in the ongoing
evaluation of potential operable unit corrective measures.
Corrections or modifications resulting from comments will be
incorporated as appropriate.

5.4 CORRECTIVE MEASURES STUDY PHASE I/II: REMEDIAL
ALTERNATIVES DEVELOPMENT AND SCREENING

The objective of the CMS is to develop a range of potential
corrective measure alternatives that are protective of human
health and the environment. A range of corrective measure
alternatives for operabl unit problems will be developed.

The developmer of ¢ ternativ s for the 100-NR-3 operable
unit must be coordinated v th the concurrent activity for the
100-NR-1 operable unit to ensure that overall remediation
objectives can be attained. Remediation options being considered
for the 100-NR-3 operable unit could affect the choice of options
for the 100-NR-1 and 100-NR-2 operable units.

Four tasks will be utilized to develop remedial
alternatives and include:

° Task 1 - Project Management
o Task 2 - Alternatives Development
° Task 3 - Alternatives Screening

° Task 4 - CMS _1ase I/II Report: Remedial Alternatives
- 2velopment.

5.4.1 Task 1 - Project Management

This task is necessary to meet the goals and ok 2ctives of
the 100-NR-3 RFI/CMS and is discussed in Section 5.1 and
Attachment 3, project management plan.

5.4.2 Task 2 - CMS Phase I - Alternatives Development

Section 3.4 presented a general identification of remedial
action objectives, geners response actions, rer iial
technologies, and a preliminary list of remedial action
alternatives for the 100-NR-3 operable unit. These preliminary
response actions, technologies, and alternatives will be
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waste characteristics identified in the RFI Phase I report.
Process options, which are the different processes within a
technology type, will be identified for each technology.

The following example, using a hypothetical groundwater
situation, illustrates how the degree of technological
specificity narrows in moving from general response action to
remedial measure technology to process option categories:

° General response action for groundwater treatment

] Potential remedial technologies within the groundwater
treatment category

- physical
- chemical
- biological

] Potential process options within the groundwater
chemical treatment technology ty_2

- neutralization

- precipitation

- ion exchange

- oxidation

- chemical reduction.

The identified technt ogies and process options may not all
be suitable for use at the 100-NR-3 operaple unit. First, the
identified options are eva. ated for 2chni 1l implemen! :ion.
This is determined by comparing the capabilities of each process
option to the physical and chemical characteristics of the
operable unit. Sometimes, an entire technology is eliminated
because its process options are not technically implementable.
The rationale for screening each corrective measure technology
will be documented.

5.4.2.4 Subtask 2d - Evalu: ion of Process Options. Once
identified options are evaluated for technical implementation,
then the second step involves a closer evaluation of the process
options associated with each remaining technology. Process
options will : evaluated on the basis of effectiveness,
implementability, and cost.

The effectiveness evaluation will focus on:
° The potential effectiveness of the process options in
handling the estimated areas or volumes of e

contaminated medium and attaining the corrective action
objectives for that medium
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interim final RI/FS guidance (EPA 1988a). The chosen method will
be discussed with Ecology and EPA before undertaking ¢ is task.

Several general approaches will be considere for the
operable unit.

° A no-action alternative

° Treatment alterr :ives ranging from treating wastes
prior to onsite storage to eliminating the need for
long-term management

° Management alternatives for onsite and offsite waste
containment and storage.

Section 121(b) (1) of CERCLA has a statutory preference for
permanent treatment and significant waste volume reduct b>n.
Containment and treatment alternatives will be developed in
c¢ junction with the selection of corrective action technologies.
This is more acceptable than waste removal and offsite disposal
alternatives.

5.4.2.6 BSubtask 2f - Action-Specific CAR Identification. The
preliminary action-specific action requirements, which were
identified in Section 3.2.2, will be reexamined after the
technology alternatives have been examined to eliminate ¢ tions
that are not desirable or feasible.

5.4.3 Task 3 - CMS Phase II - Corrective Measure Alternatives
Screening. Screening fol ows the development of alternatives and
precedes analysis. The objective of screening the alternatives
is to reduce the list of potential corrective actions to a
manageable level. The potential corrective actions will be
evaluated in greater detail, based on effectiveness,
implementability, and cost.

The major steps to be performed during ..< screening
process are as follows:

o Corrective action objectives are refined

° rrective isure alternatives are refined

L The refined alternatives are evaluated on a general
basis to determine their effectiveness,

implementability, and cost.

The alternatives that meet the corrective action objectives
are then retained for detailed analysis in Phase III of the CMS.
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5.4.3.1 Subtask 3a - Refinement of Corrective Action Objectives.
The corrective action objectives developed in Phase I of the CMS
for each environmental medium of interest will be refined based
on the information gathered during the RFI. Exposures may occur
through multiple pathways and may involve interactions between
environmental media. Refinement of the corrective action
objectives will ensure protection of human health and the
environment from all potential pathways of concern at the
operable unit.

Evaluation of media interactions will determine if ongoing
releases significantly affect contaminant levels in other media,
such as soil to groundwater. Media may be identified that do not
pose a significant risk to human health and the environment. The
RFI Phase I information will be used to refine corrective action
¢ Jectives to better fit the project site and to allow for
innovative technologies.

5.4.3.2 Subtask 3b - Definition of Correct rse Action

Alter: tives. The corrective action alternatives developed in
Phase I of the CMS will be further defined to identify details of
process options, process sizing requirements, time frames, and
the refined corrective action ob: :tives.

RFI Phase I information will more accurately identify the
ex =2nt of contamination so that suitable equipment, technologies,
and process options can be evaluated.

The specific types of information that will be developed
under this task for the technologies and process options used in
each alternative will be as fc lows:

Size and configuration of onsite removal and treatment
systems

Identification of contaminants that impose the most
demanding reatment requirements

Size and configuration of containment structures

Time frame in which treatment, containment, or removal
goals can be achieved

® Treatment rates or flow rates associated with treatment
processes
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fulfill CMS requirements. Also, additional field radiologic and
geophysical surveys may be used to assess vadose zone
characteristics. Installation of borings may also be warranted
to assess contaminant occurrence, although these borings should
be coordinated with proposed well installation to avoid
duplication.

Soil gas sampling may be conducted at this time if
warranted by Phase I results or by Phase II source assessments.
The possibility of developing some sort of nonintrusive
radiologic assessment, analogous to soil gas sampling, should be
investigated.

5.5.5.2 Subtask Sb - Laboratory Aci  ":ies. Additione
laboratory studies may be conducted to assess physical
characteristics of the vadose zone using archived and newly
collected samples. Vadose zone sediments will be analyzed to
determine the so1 :ive characteristics of the interval, which is
important to CMS assessments. Also, additional chemical analyses
of samples may be conducted for specific parameters to ; ovide an
understanding of contaminant occurrence within the vadose zone.

5.5.5.3 Subtask S5c - Data Evaluation. Specific data evaluation
tasks are difficult to determine at this time. However, it is
anticipated that these efforts which include but are not limited
to: determination of the lateral and vertical extent of
contamination associated with specific source areas; complete
characterization of contamination in the vadose zone in
accordance with CMS requirements and determination of bulk
volumes of contaminated material within the vadose zone for CMS
purposes. Figures presenting the three-dimensional occurrence of
contamination within the vadose zone may be created to meet CMS
requirements. Also, additional tables showing the ur :rstanding
of contaminant occurrence, distribution, and concentration within
the vadose zone may be warranted.

5.5.6 Task 6 - Groundwater Investigation

Further necessary groundwater characterization will be
conducted as part of the 100-NR-1 Rl Phase II treatability
investigation. Data generated as part of this task will be
evaluated for relevance to the 100-NR-3 RFI Phase II treatability
investigation.
5.5.7 Task 7 - Air Investigations

Air investigations were not an integral part of Phase I
studies. However, results of the Phase I assessment may indicate
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necessary site characterization data, samples, test materials,
equipment, analytical services, and permits.

The treatability investigation work plan is tentatively
classified as a secondary document in the Tri-Party Agreement
Action Plan, Section 9.0. However, Ecology may decide to
establish this document as a primary document as provided in
Section 7.3.6 of the Action Plan. 1In this case, formal Ecology
and EPA approval will be required before the treatability
investigation(s) can begin.

Individual treatability investigation work plans will be
prepared for the technology to be tested. The develoy ent of
each plan will involve the following steps:

° Determine the scale of the test

° Identify parameters needed and evaluate the t eatment
viability of the technology

° Determine specifications for test samples and sample
procurement

° Determine the test equipment, materials, and procedures
to be used in the treatability test

] Identify where and by whom the tests and any analytical
services will be conducted; identify any special
procedures and or ermits required to transport samples
and residues; conauct tests

° Identify the met >ds required for residue management
and disposal

] Identify any special QA/QC nee 2d for the tests

° Identify any special safety training or procedure
needed for the tests.

Determining the scale of the test is the first step in
developing an individual treatability investigation work plan for
a specific technology, because it has a major influence on the
cost, schedule, and complexity of the test. Establishing the
scale involves: scaling the results to the expected full-scale
process; finding data to design, construct, and operate the
equipment at a minimum acci table scale; and obtaining the
necessary quantities of site materials for the test. For most
treatment technologies, bench-scale tests will be sufficient to
obtain the data necessary to evaluate a full-scale process.
However, some technologies e.g., in-situ treatment technologies
and containment or barriers technologies), may require pilot-
scale tests to obtain the data needed to conduct a satisfactory
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Health and safety considerations will be given to both waste-
handling and test operations.

A separate plan will be prepared for each individual
treatability investigation and will provide the details necessary
for conducting the tests. Each plan will include:

project description and site background relevant to
tests

corrective measure technology description
test goals

description of equipment and materials
test procedures

test plan for parameters to be tested
sampling plan

analytical methods

data management

data analysis and interpretation
reporting of results

health and safety

quality assurance

residuals management

schedule

test sample disposal.

Each of these sections will incorporate information
developed during previous activities, as described above.

A literature survey will be undertaken to identify specific
data needs for developing the treatability investigations. The
objectives of such a survey will be to:

Determine whether the performances of treatment
technologies under consideration have been sufficiently
documented on similar wastes, taking into consideration
the scale of such documentation (e.g., bench-, pilot-,
or full-scale)
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° Determine the number of times the treatment

o R I - - - =

° Gather information on relative costs, applicability,
removal efficiencies, operations, and maintenance
requirements, and implementability of the candidate
treatment technologies

] Determine specific testing requirements and appropriate
scale for any required treatability tests.

5.5.10 Task 10 - Tre¢ :ability Investigation Implementation

Bench-scale (laboratory) testing may be used to provide
information to determine the feasibility of waste treatment or
destruction technologies, although care must be taken in
extrapolating laboratory data to full-scale performance. Bench-
scale tests can be used to evaluate a wide variety of operating
conditions and to determine broad operating conditions to allow
optimization during additional bench- or pilot-scale tests.
Bench-scale testing is usuall a relatively fast and low-cost
process.

Potential objectives of bench-scale testing are to
determine:

° Effectiveness of the treatment technology on wastes,
contaminated soils or groundwater

° Differences in performance between competing
manufacturers

] Differences in performance between alternative
chemicals used in tl treatment process

Sizing requirements for any pilot-scale studies

° Potential technologies to be pilot tested

° Sizing of those trez ment units that would affect the
technology cost suff ciently to affect the detailed

analysis of alternatives

J Compatibility of process materials with wastes of the
100-NR-3 operable un :.
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Prior to initiating bench-scale treatability tests, the
following information will be collected or developed and included
in the treatability investigation work plan:

° Waste sampling plan

° Waste characterization information, which will be
available from RFI Phase I and historical data

° Treatment goals, which will be available from remedial
action objectives and action-specific CAR

° Data requirements f« estimating the technol s cost
within =30 to +50% accuracy

° Required test services, equipment, chemicals, and
analytical services

o Method of disposal : - i led material.

For 1 thnology that is 211 develope¢ and tested, bench-
scale studies are usually sufficient to evaluate performance on
new wastes.

A pilot-scale test, as compared to a bench-scale test, is

intended to more accurately simulate the operations of a full-

ale process. However,  lot-scale tests require significant
time and can be quite cost y. Therefore, the need for pilot-
scale testing must be determined by balancing the data need
against the additional time or money for the test. Pilot-scale
testing is often appropriate for innovative technologies, and
such testing will be consi 2red if it offers potential
significant savings in time or money required for an alternative
to achieve remedial action objectives.

Prior to the initiation of any pilot-scale testing, the
following information, in addition to the items mentioned above
with regard to bench-scale testing, will be collected or
developed and included in the treatability investigation work
plan:

. Operable unit-specific information impacting test
requirements, inclu ing waste characteristics, facility
characteristics, availability of services and equ: nent

° Waste requirements for testing; volumes, need for ¢ y
pretreatment, handling, transport, and dis] sal

U Specific data requirements for technologies to be
tested.
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characterization of risks at the site. The risk characterization
will be a gquantitative evaluation of the risk assessment va ues
for each probable exposure scenario.

The Phase II process is very similar to the baseline
assessment performed earlier during the RFI/CMS. The information
requirements for each are similar and the assessment methods used
will be consistent. Therefore, the assessment approach outlined
in Section 5.2.11 will be utilized. The difference i the
approach will be in the level of detail and the ability to
utilize data generated during the RFI/CMS.

The level of detail will be limited to the amount of
information needed to sufficiently demonstrate an actual hazard
to human 1 1lth or the envii ment. The level required will
depend on the stage of the RFI/CMS and potential type of response
action (e.g., removal versus remedial action). The amount of
detail will ultimately be determined by results of data
generating activities undertaken as a result of this work plan.
Such data generating activities should focus on increasing
knowledge of the following:

L Contaminants present at the site

° Concentrations from site sampling

° Pathways of contamin: :s

° Receptors of exposure to contaminants
° Toxicity of contaminants

L Risk characterization.

The results of the | ase II assessment may ir ate that
the site poses little or no 1 reat to human health the
environment. In such a situation it will be used to support a
no-action decision. If tl assessment shows that risks are posed
then it will be used to support remedial :ction alternatives.

The available data will be sufficient to support one or the other
of tl se alternatives. If the available data are not sufficient
then additional data gathering will be conducted. When
sufficient data are available, remedial response ob 2ctives with
respect to the contaminants of concern, the areas and volumes of
contaminated media, and existing and potential exposure routes
and receptors of concern can be developed as part of the CMS.

5.5.14 Task 14 - RFI Phase II Report
The treatability investigation report will describe RFI

Phase II characterization work and the testing performed, the
resu ts of the tests, and an interpretation of how the results
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will affect the evaluation of the correqtive measure alternatives

~AarmetrAAaraAd Ease Ll - AaA~A v -~

“ewveazsa iadn iaa ~ rreparation. The report will contain a
discussion of the effectiveness of the tested treatment
technology for the onsite wastes and an evaluation of how test
results affect treatment costs developed during the detailed
analysis of alternatives. These results will be combined with
the site characterization results, including the rest :s of any
fu :her activities carried out under the RFI Ph: 2 II, and will
be publi: ed as the final report documenting all RFI activities
for the 100-NR~3 operable uni

5.5.14.2 Task 1 > - Review ¢ d Approv |. The RFI Phase II
(final) report is a primary document, subject to formal review
and approval as specified in the Tri-Party Agreement Action Plan,
Section 9.0. Internal peer review will precede submittal to
Ecology and EPA.

5.6 CORRECTIVE MEASURE TUDY PHASE III: DETAII ) ANALYSIS OF
REMEDIAL LTEl@ ATIVES

The detailed analysis of remedial alternatives follows the
development and screening of alternatives and precedes the actual
selection of the corrective ac ion to be implemented at the
operable unit. The results of the detailed analysis provide the
basis for identifying a preferred alternative and preparing the
operable unit corrective measure implementation plan and Hanford
RCRA Facility Permit Modificat »n Application. The detailed
analysis of alternatives consists of the following components:

° Further definition of each |ternative, if appropriate,
with respect to the volumes or areas of contaminated
environmental media to be addressed, the technologies
to be use , and any performance requirements associated
with those technologies

An assessment and a summary of each alternative against
evaluation criteria specified in EPA's interim final
RI/FS guidance document (EPA 1988a)

Comparative analysis among each of the alternatives
that will facilitate the selection of an operable unit
corrective action.

The brief summary of the detailed analysis process

presented below is derived from EPA's 1terim final RI/FS
guidance document (EPA 1988a).
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5.6.1 Task 1 - Definition of Corrective Measure Alternatives

The alternatives that remain after initial screening may
need to be defined more completely prior to the detailed
analysis. During the detailed analysis, each alternative 1ill be
reviewed to determine whether additional definition is re \ired
to apply the evaluation criteria consistently and to develop
order-of-magnitude cost estimates (-30 to +50%). Information
developed to further define alternatives at this stage may
include preliminary design calculations, process flow diagrams,
sizing of key process components, preliminary layouts, and a
discussion of limitations, assumptions, and uncertainties
concerning each alternative. Information collected from
treatability investigations, if conducted, will also be used to
further ¢ Iine applicable alternatives.

5.6.2 Task 2 - Detailed Analysis of Alternatives

Ni 2 evaluation criteria will serve as the basis for
conducting the detailed analysis and for subsequent selection of
a cost-effective and protectiv corrective me: 1re. The nine
evaluation criteria are:

° Overall protection of human health and the environment

° Compliance with CAR

° Short-term effectiveness

® Long-term effectiveness and permanence

U Reduction of toxicity, mobility, or volume

] Implementability

° Cost

U Community acceptance

° Support agency acceptance.

These criteria encol ass technical, cost and industrial
considerations, compliance with specific promulgated
requirements, and environmental and health protection.

The last two criteria will be addressed in the
responsiveness summary and permit modification application
following the CMS report and the proposed plan.
5.6.2.1 8Subtask 2a - Short-Term Effectiveness Analysis. This

evaluation criterion addresses the effects of the alternative
during the construction and implementation prior to corrective
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mobility, or volume of a hazardous substance as their principal
element (CERC™ " 121(b) (1)). The following specific factors will
be addressed:

° Treatment processes, the remedies they will employ, and
the materials they will treat

° Amount of hazardous materials that will be destroyed or
treated

° Degree of expected reduction in toxicity, mobility, or
volume as a perce tage

° Degree to which treatment will be irreversible

° Type and quantity of treatment residuals that will
remain.

Alternatives that treat an operable unit through
destruction of toxic contaminants, reduction of the total mass of
toxic »>ntaminants, irreversible reduction of contaminant
mobility, or reduction of total volumes of contaminated media
will be deemed to satisfy the preference for permanent treatment.

5.6.2.4 Subtask 2d - . »)lementability Analysis. The
implementability criterion addresses the technical and
institutional feasibility of implementing an alternative,
compliance with CAR, and the availability of various : rvices and
materials required during its implementation as outlined in
Section 5.3.3.3.2.

5.6.2.5 Subtask 2e - Cost Analysis. Costing procedures outlined
in the Remedial Action Costing Procedures Manual 4 (EPA 1985)
will be used in this analysis. Both capital costs and annual
operation and maintenance costs will be considered. Costs will
be developed within accuracy of -30 to +50%. In addition, a
present worth analysis will be conducted so that all alternatives
can be compared on the bé s of single figure in a common base
year. A discount rate of 5% will be used for a period of
performance of 30 yr.

5.6.2.6 8Subtask 2f - Analysis of Overall Protection of Human
Health and the Environment. This evaluation criterion provides a
final check to assess whe' er each alternative meets the
statutory requirement that it be protective to human health and
the environment (CERCLA 121(d)(l1)). The overall assessment of
protection is based on a composite of factors discussed under
long-term effectiveness and permanence, short-term effectiveness,
and compliance with CAR. The analysis will address how each
specific alternative achieves protection over time and how
operable unit risks are reduced. A discussion will be included
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It may be of significance to note that RCRA regulations do
not prohibit closure work from proceeding before the clo: re plan
is approved.
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The anticipated schedule for completing the RFI/CMS for the
100-NR-3 ¢ =2rable unit is pre: 1ited in Figures 47 through 50.
This schedule represents the best professional judgment of the
work plan pre ration team based on the assumptions stated as
footnotes to Figure 48, and should be viewed as an initial
planning effort. Many variables exist that could affect the
schedule, includi j resource commitments, findings of the ir tial
RFI data ¢ :hering efforts, availability of drilling rigs,
availability of suitable t :2atability data, and federal, state,
and public dispute resolutions.

This work plan conforms to the Tri-Party Agreement Action

Plan Work Schedule (Figure D- , page 5). The 100-NR-3 RFI/CMS
work plan submittal to Ecology in December 1990 is designated

.lestone M-12-12. The RFI is expected to begin in June 199 .
The formal ¢ 4 of the RFI/CMS is planned to occur with the
issuance of a Hanford RCRA per it modification which authorizes
or approves the 100-NR-3 corrective action plan developed during
the RFI/CMS. The permit modification date and this work schedule
are subject to Ecology and EPA app »oval.

WP-223

































DOE/RL 90-23
DRAFT A

V C (1986 , Release to the Ground in Excess - - “‘mits Set by

State Dangerous Waste Requlations, UOR Bob-12, westinghouse
Hanford Company, Richland, Washington

WHC (1986c), 163-N Regene~-~*‘on "--*e Spill to Ground, UOR 86-15,
Westinghouse Hanford compan ichland, Washington

WPPSS (1974), Preliminary Safety Analysis Report, Hanford
Generating Plant Nuclear :oject No. 1, Amendment 5,
Wa: ington Public Power Supply System, Richland, Washington

Zimmerman, J. (1987), Die--' ~°* 9pill, Fact Sheet No.
100-N-87-91, Revision u, westinghouse Hanford Company,
Richland, Washington

Zoric, J.P. (1989), 0il Spill 1 ever' '~- ~~-trol and
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Hanford Company for the U.S. Department of Energy ssistant
Secretary of Defense Programs, Richland, Washingt«
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required for this project shall be approved as being in
compliance with Westinghouse Har ord criteria.

2.0 REFERENCES

EPA (1988), (‘dar—- _for Conducting Remedial Investi~-*‘-ns and
Feasibility studies Under CERCLA (Interim Final),
EPA/540/G-89/004, OSWER Directive 9335.3-1, Office of
Emergency and Remedial Response, U.S. Environmental
Protection Agency, Washington, D.C.

WHC (1989), Environmental Investic :*-1s and < +-=2

Characte~*‘--“ion Manual, WHC-CM-/-7, Westinghouse Hanford
Company, xicnland, Wash: gton
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ATTACHMENT 1a

FIELD SAMPLING PLAN
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A LupuyLapllil wase lidp wlill pe aeveloped at a scale that
will allow the precision needed to show elevation contours at
2 ft intervals, at a scale of 1:2000. Mapping information will
be shared and/or collected in concert with source operable unit
investigations. The 100-N Area coordinates will be the primary
reference grid with inford Site coordinates included.
Facilities and sources wi L be included, corrected, and
supplemented as appropriate, based on an inspection of aerial
photographs of the 100-N Area.

This subtask will also nclude a site radiological survey
of surface and subsurface radioactive contamination. The survey
will be conducted in accorc 1i1ce with procedures outlined in the
Health Physics Procedures M 1wal (WHC 1990).

The focus will be on visual observation, and field
screening of radiation expost 2 and/or contamination rates and
airborne and soil gas concentrations of volatile organic
compounds (VOC). Soil gas measurements for VOC will be made by
digging a small hole and taking a brief measurement with a
photo-ionization or flame-ionization detector. The information
from this survey wil be used o minimize the potential for
unexpected radiation or VOC exposure during subsequent tasks to
account for information that was not available from the historic
files.

Surface geologic mapping will be performed in conjunction
with the site walkover and t : radiological survey.

2.1.1.1 Map Constructic . The site topographic map will be at a
scale that will allow the precision needed to show elevation
contours at 2-ft intervals. £ :e features such as the 100-N
boundary, Columbia River, fence lines, gates, buildings, disposal
facilities and pipelines will be included. The site map will
extend 328 ft beyond the boundary of 100-N Area. The 100-N Area
grid system will be used with the Hanford grid system referenced.
Third order precision and accuracy will be used for the
development of the site map. Procedures and protocol established
in "Surveying," EII 12.1 (WHC 1989) wil be followed.

Horizontal and vertical control will also be provided for
sampling points and grids established for completing the
fc lowing:

Surface radiation su1 ey

° Electromagnetic inc ction/magnetometer (EMI/MAG) survey
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designated with a unigque number associated with a unique number
associated with the facility being covered by the survey. This
number will be followed by the letters "SG" to denote soil gas,
and a number indicating sequence. The sample number will be
marked in indelible ink on ach stake for the probe locations.
The number will also be used to indicate gas samples obtained for
analysis.

2.1.3.3 Sampling Equipment and Procedures. Equipment required
to conduct the soil gas surve includes: (a) stainless steel
probes, (b) gas-tight fittings for the probes, (c) Vacuum pump
for purging and sampling, and (d) sample containers (may include
gas tight syringes, stainl¢ s steel cylinders, tedlar bags, glass
sample bulbs). Complete details on equipment and procedures for
soil gas probe installation, penetrating and sealing pavement,
purge volumes, sample deptl , soil gas extraction, sample
collection, and sample analysis shall be specified in procedures
to be developed in "Soil-Gas Sampling," EII 5.9 (WHC 1989).

These procedures shall be a jroved and controlled as specified in
Section 4.0 of the QAPP.

2.1.3.4 Sample Handling Analysis. Soil gas samples will be
obtained in clean gas-tight sample containers. Level II analysis
for volatile organic (including methane for all landfill
facilities) and halogenated ompounds will be conducted onsite
using a field portable gas ¢ romatograph or samples will be
shipped to a laboratory for analysis by EPA Method 8240

(Level III) (EPA 1986). The gas chromatograph will be equipped
with a photo-ionization detector photo-ionization detector and an
electron-capture detector. he photo-ionization detector is
suitable for detecting VOCs and the electron-capture detector is
capable of detecting halogenated organic compounds at low
concentrations.

Additionally, information on sample procedures is provided
in Section 4.0 of the QAPP, sample custody in Section 5.0, and
analytical procedures in Section 7.0. Procedures for soil-gas
surveys will be specified in a procedure to be developed in
"Soil-Gas Sampling," EII 5.9 (WHC 1989), approved and controlled
as specified in Section 4.0 of the QAPP, will also conta:
information on sample collection, handling and analysis.

2.2 SUBTASK 2c - SOURCE SAl LING

Source sampling will be conducted to determine the
existence and concentration of contaminants. The purpose of
source sampling is only to verify the existence and
concentration, not to determine the extent of contamination.
Therefore, source sampling will include a minimum of samples from
each applicable unit.

SAP/ 35P-8



ey

-t

DOE/RL 90-23
DRAFT A

Table FSP-1 presents the source sampling to be conducted at
each unit with in 100-NR-3. Figure FSP~1 through FSP-4 shows the
proposed sample locations. Section 3.1.1 of the 100~NR-3 work
plan provides known background information on each of the units
within 100-NR-3. This information was used to determine the
source sampling locations. The data review and evaluation and
nonintrusive investigation subtasks (2a and 2b, respectively) may
provide information which could add or delete sampling locations
from the program. In addition, further samples may be collected
at the discretion of the field team leader, based upon conditions
observed in the field, such as high instrument readings or
observed contamination.

The basic strategy for source sampling is to either sample
the contents of waste management units (e.g., septic tanks,
french drains, neutralization pits, etc.) or sample the soil in
the area of unplanned releases. Soil samples will be obtained at
both the surface and at a depth of 4 ft. The 4 ft depth was
chosen because, based on conversations with Westinghouse Hanford
personnel, 4 ft appears to be generally below the zone of
excavation and backfilling. Another reason for the 4 ft sample
depth is that, per Westinghouse Hanford guidelines, excavations
below 4 ft require shoring or trenching.

The following sections discuss the source samples to be
collected from the groupings and units within. All samples will
be analyzed for the constituents described in Section 2.4.

2.2.1 Outer Refuse Area Grouping

No source samples are planned for this area. The
nonintrusive investigation will address these units.

2.2.2 182-N High Lift Pumphouse Grouping

The contents of the 124-N-2 Septic Tank will be sampled
with a ponar grab sampler or similar device. Access to the
septic tank will be determined in the field. The proposed sample
location is shown in Figure FSP-1.

"The other sources within the 182-N High Lift Pumphouse

grouping will not be sampled. These sources will be addressed in
the surface water investigation.

2.2.3 Acid/Caustic Storage and Transport System Grouping

The contents of the 120~N-7 Unloading Station French Drain
will be sampled with a ponar grab sampler or similar device. 1In
addition, two surface and subsurface samples will be collected in
each of the unloading areas where two documented unplanned
releases (UN-100-N-33 and December 26, 1987) occurred {four
samples total). Sample locations will be determined in the field
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Source Sampling at 100-NR-3. (sheet 1 of 3).

Sample Type and Number

Designation Alias/ Work Plan Surface Subsurface
Number Location Section Contents Soil Soil Comments
- HGP Burn Pit 3.1.1.1.1 No samples planned. Non-
-—= Grass Dump 3.1.1.1.2 intrusive investigation will
——- Construction Debris 3.1.1.1.3 address these sources.
Dump
124-N-2 Septic Tank 3.1.1.2.1 1 Contents of septic tank only.
--- 184~N Overflow 3.1.1.2.2 No samples planned.
- 182-N Drain Outfall 3.1.1.2.3
--- September 1986 UFR 3.1.1.2.4
- 108-N Chemical 3.1.1.3.1 Contents of french drains will
Unloading Facility be sampled. Surface and
subsurface samples will be
120-N-7 Unloading Station 1 collected at areas of unplanned
French Drain releases.
UN-100-N-33 UPR 1 1
- December 26, 1987 UFR 1 1
-—- 108-N Neutralization 3.1.1.3.1 1 Contents of neutralization pit
Pit and french drains will be
sampled. Surfars and
120-N-6 Sulfuric Acid Tank 5 subsurface sam s will be
French Drains collected in the area of the
unplanned release.
UN-100-N-15 UFR 1 1
120-N-5 Neutralization Unit 3.1.1.3.2 2 Content samples from the
and French Drains containment vaults. Surface
and subsurface soil samples at
UN-100-N-34 UPR 1 1 areas of unplanned releases.
- August 7, 1987 UPR 1 1
--- September 2, 1987 UFR 1 1
-—- November 9, 1987 UPR 1 1
120-N-3 163-N Neutralization 3.1.1.3.3 1 Content samples of the french
Pit and French Drain drain.
120-N-8 163-N Sulfuric Acid 3.1.1.3.4 1 Content samples from the french
Day Tank Vent French drain.

Drain
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Source Sampling at 100~-NR-3. (sheet 3 of 3).

Sample Type and Number

Designation Alias/ Work Plan Surface Subsurface
Number Location Section Contents Soil Soil Comments

120-N-1 1324-NA 3.1.1.8.1 No source samples planned.
Nonintrusive, vadose zone, and
groundwater investigations will
address this unit.

- South Settling Pond 3.1.1.8.2 No source samples planned.
Nonintrusive, vadose zone, and
groundwater investigations will
address this unit.

120-N-2 1324-N 3.1.1.8.3 No source samples planned.
Nonintrusive, vadose zone, and
groundwater investigations will
address this unit.

130-N-1 Filter Backwash Pond 3.1.1.8.4 1 1 One liquid and one sediment
sample from this source unit.

--- 1143-N Paint Shop 3.1.1.8.5 No source s: Les planned.
Nonintrusive investigations
will address this source unit.

124-N-5 1117-N Septic Tank 3.1.1.9.1 1 Content sample from septic
tank.

124-N-6 1113-N Septic Tank 3.1.1.9.2 1 Content sample from septic
tank.

124-N-7 1115-N Septic Tank 3.1.1.9.3 1 Content sample from septic
tank.

124-N-8 1134-N Septic Tank 3.1.1.9.4 1 Content sample from septic
tank.

--- N-17 Paint Shop 3.1.1.10 1 1 Surface and subsurface soil
sample in area of compressor
leak.

124-N-9 1120-N Septic Tank 3.1.1.11 1 Content sample from septic
tank.

124-N-10 100-N Sewer System 3.1.1.12.1 3 Content samples from each
lagoon.

UN-100-N-11  UFR 3.1.1.12.2 No source sample planned.

Nonintrusive investigation will
address this unit.
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2.3 SUBTASK 24 - LABORATORY ANALYSIS

Laboratory analysis will be conducted on all source samples
(soil, water, and sludge). The analysis will include
determination of chemical and radiological properties.

Table FSP-2 shows the list of radiological and chemical analytes.

3.0 TASK 3 - GEOLOGIC INVESTIGATIONS

Geologic investigations are not within the scope of work
for the 100-NR-3 work plan. The 100-NR-1 groundwater operable
unit work plan contains geol .c investigations for the entire
100-N Area. Data generated m the investigations will be
evaluated for relevance to the 100-NR-3 Phase I RFI as part of
Task 10 - data evaluation.

4.0 TASK 4 - SURFACE WATER AND SEDIMENT INVESTIGATIONS

Surface water and sedim t investigations are not within
the scope of work for the 100-NR-3 work plan. The 100-NR-1
groundwater operable unit work plan contains surface water and
sediment investigations for tI entire 100-N Area. Data
generated from these investigations will be evaluated for
relevance to the 100-NR-3 Pha: I RFI as part of Task 10 - data
evaluation.

5.0 TASK 5 = VADOSE ZONE INVESTIGATION

The vadose zone is investigated to a limited extent in the
source characterization (Task 2). In addition, the 100-NR-1 work
plan includes vadose zone sampling within the boundaries of
100-NR-3 during monitoring we] installation. No further vadose
zone investigation is planned 1 Phase I of the RFI. Should
results of the source investigation warrant further vadose zone
study, the vadose zone investigation may be expanded. Data
generated during these activities will be reviewed for relevance
to the 100-NR-3 investigation during Task 10 - 1ita evaluation.

6.0 TASK 6 - GROUNDWATER INV ITIGATIONS

Groundwater investigatio ; are not within the scope of work
for the 100-NR-3 work plan. The 100-NR~1l groundwater operable
unit work plan contains ground iter investigations for the entire
100-N Area. Data generated fr 1 the investigations will be
evaluated for relevance to the 100-NR-3 Phase I RFI as part of
Task 10 - data evaluation.
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Table FSP-2.

b

Comprehensive List of Analytes and Parameters.

(sheet 1 of 8).

Category of Standard or Soil® Water®
analysis Analyte of interest reference
method? Precision Accuracy Precision Accuracy

MDCe (RPD) (%) MDL“ (RPD) (%)

Radionuclide Strontium-90 Westinghouse Westinghouse $30 25 Westinghouse $10 125
Tritium Westinghouse Westinghouse $30 t25 Westinghouse $10 25

Uranium Westinghouse Westinghouse 130 $25 Westinghouse $10 25

Plutonium Westinghouse Westinghouse 130 $25 Westinghouse $10 25

Cobalt-60 Westinghouse Westinghouse $30 25 Westinghouse $10 25

Technetium-99 Westinghouse Westinghouse $30 25 Westinghouse $10 225

Cesium-137 Westinghouse Westinghouse $30 $25 Westinghouse $10 25

Americium-241 Westinghouse Westinghouse +30 Westinghouse +10 +25

Carbon-14 Westinghouse Westinghouse $30 125 Westinghouse $10 25

Europium-152 Westinghouse Westinghouse $30 $25 Westinghouse t10 25

Europium-154 Westinghouse Westinghouse $30 $25 Westinghouse $10 225

Europium-155 Westinghouse Westinghouse $30 $25 Westinghouse $10 25

Gamma Scan Westinghouse Westinghouse 30 225 Westinghouse $10 25

Gross beta Westinghouse Westinghouse $30 $25 Westinghouse $10 25

Gross alpha Westinghouse Westinghouse $30 $25 Westinghouse 10 125

Todine-129 Westinghouse Westinghouse $30 25 Westinghouse t10 25

Nickel-63 Westinghouse Westinghouse 30 $25 Westinghouse t10 25

Inorganic Aluminum CLPe 40 mg/kg 20 125 200 ug/L t10 $20
Antimony CLpP* 12 mg/kg 120 $25 60 ug/L $10 20

Barium CLP® 40 mg/kg 120 125 200 pg/L %10 120

Beryllium cLp® 1 mg/kg 120 125 5 ug/L t10 20

Cadmium CLP* 1 mg/kg 20 25 5 ug/L 10 20

Chromium Hexavalent CcLp* 2 mg/kg 120 $25 10 ug/L $10 120

Chromium Total cLp* 2 mg/kg 20 125 10 pug/L 310 120

'a
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Table FSP-2.

Comprehensive List of Analytes and Parameters.

(sheet 7 of 8).

Category of Standard or Soil® Water®
analysis Analyte of interest reference
method? Precision Accuracy Precision Accuracy

MDC* (RPD) (2) MDL (RPD) z)

Pesticides/PCBs delta-BHC CLP 8.0 ug/L $+20 25 0.05 pug/L $+30 +30
(cont.) gamma-BHC(lindane) CLP 8.0 ug/L +20 125 0.05 ug/L 130 +30
Heptachlor CLP 8.0 pug/L 120 125 0.05 pug/L 130 130

Aldrin CLP 8.0 ug/L 120 125 05 ug/L 130 $30

Heptachlor epoxide CLP 8.0 pug/L 120 125 0.05 ug/L 30 +30

Endosulfan I CLP 8.0 pug/L 120 25 0.05 pug/L $30 $30

Dieldrin CLP 16.0 pug/L $20 25 0.10 ug/L 30 130

4, 4" -DDE CLP 16.0 pg/L $20 $25 0.10 gg/L £30 $30

Endrin CLP 16.0 ug/L 20 125 0.10 ug/L 30 30

Endosulfan II CLP 16.0 pg/L 120 125 0.10 ug/L $30 £30

4,4'-DDD CLP 16.0 pg/L 120 125 0.10 ug/L $30 130

Endosulfan sulfate CLP 16.0 ug/L 120 125 0.10 pug/L 130 $30

4,4'-DDT CLP 16.0 ug/L 120 325 0.10 ug/L 130 130

Methoxychlor CLP 80.0 ug/L 120 $25 0.05 ug/L $30 $30

Endrin ketone CLP 16.0 ug/L 20 125 0.10 ug/L $30 430

alpha-chlordane CLP 80.0 ug/L 120 $25 0.05 ug/L 130 £30

gamma-chlordane CLP 80.0 ug/L 120 125 0.05 pug/L 130 30

Toxaphene CLP 160.0 ug/L $20 $25 1.0 pg/L 130 $30

2,4,5-TP (Silvex) CLP 80.0 ug/L $20 125 1.0 pug/L $30 £30

2,4-D CLP 80.0 ug/L 120 25 1.0 ug/L 130 130

Arochlor 1016 CLP 80.0 ug/L $20 25 0.5 ug/L $30 30

Arochlor 1221 CLP 80.0 ug/L $20 $25 0.5 ug/L £30 $30

Arochlor 1232 CLP 80.0 ug/L 120 125 0.5 ug/L 30 130

Arochlor 1242 CLP 80.0 ug/L 20 25 0.5 ug/L +30 130
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and sediment samples will be collected from source units as
described in the work plan and in the field sampling plans.

Task 3: Geologic Investigation. Review and evaluation of
additional existing and new data regarding geologic conditions at

the site will be conducted. A site survey will be conducted to
map soils and define site parameters that will impact sampling
activities. Geologic data will also be collected during source
sampling and will be integrated with other appropriate
investigations in the 100-NR-1 and 100-NR-3 RFI/CMS'.

Task 4: Surface Water and Sediment Investigation. This
task will consist of appropriate coordination with the 100-NR-1

..7I, which will address potential surface water contamination
from sources in 100-NR-3.

m~-'- 5: Vadose Zone Investigation. This task will entail
integration of data regarding properties of the vadose zone

collected by evaluation of existing data during source-sampling
activities in this RFI/CMS and groundwater investigation
activities conducted during the 100-NR-1 RFI.

Task 6: Groundwater Investigation. Task 6 will comprise
appropriate coordination with the 100-NR-1 RFI, which will

address potential groundwater contamination from sources in
100-NR-3.

Task 7: Air Investigation. Meteorological data will be
compiled and the existing ambient air monitoring program

evaluated in order to augment the parameter list for the proposed
monitoring program. Monitoring of air quality we 1 be conducted
during Tasks 1 and 7 activities.

Task 8: Ecological Investigation. A detailed literature
review and quantitative species survey will be conducted by

gualified biologists. Recommendations will be made for
appropriate biotic sampling activities in later phases of the
investigation.

Task 9: Other Investigations. A cultural resource
evaluation will be conducted to verify the locations of known

archaeological sites in 100-N-3 by review of existing data and by
a field survey.

Task 10: Data Evaluation. Data from the investigations of
Tasks 1 through 8 will be processed and preliminary
recommendations for additional investigations will be made.

Task 11: Baseline Risk Assessment. A study wi 1 be

completed that identifies and assesses the risks associated with
potential corrective measures.

SAP/QAPP~-4



DOI L 90-23
DRAFT A

[ o [P, DI - o~ - - ?I Re
prepdarea wnact summarizes the resuits or rnase 1 1nvestigations,

presents available results from the baseline risk assessment, and
provides preliminary characterization of 100-NR-3.

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 TECHNICAL LEAD RESPONSIBILITIES

The Environmental Engineering and Technology Function of
Westinghouse Hanford has primary responsibilities for conducting
this investigation. Organizational charts are included in the
project management plan (PMP) for this operable unit that define
personnel assignments and individual Westinghouse Hanford field
team structures applicable to the various types of tasks included
in Phase I.

External participant cor ractors or subcontractors shall be
evaluated and selected for certain portions of task activities at
the direction of the technical lead in compliance with procedures
"Procurement Document Contro , QR 4.0; quality instructions
"procurement Document Control," QI 4.1; "External Services
Control," QI 4.2; "Control of Purchased Items and Services"

QR 7.0; "“Procurement Planning and Control," QI 7.1; and
"supplier Evaluation," QI 7.2 VHC 1989a). Major participant
contractor and subcontractor resources are listed in Figure PMP-2
of the PMP. All contractor plans and procedures shall be
approved prior to use and shall be available for regulatory
review after Westinghouse Hanford approval. All analytical
procedures shall be reviewed and approved by the Westinghouse
Hanford analytical laboratories organization.

2.2 ANALYTICAL LABORATORIES

A Westinghouse Hanford field sampling team will be assigned
responsibility for screening all samples for gross alpha and
b¢ a/gamma radioactivity, and for separating samples into two
groups for further analysis. Samples with activity greater than
or equal to those derived from DOE Order 5480.11, Radiation
Protection “ r_Occupatioc—--1 Workers (DOE 1988) will be routed to
a Westinghouse Hanford or another Hanford Site participant
contractor laboratory equipped and qualified to perform analysis
of radioactive samples. Samples with activity below occupational
worker standards shall be routed to an approved Westinghouse
Hanford, participant contractor, or subcontractor laboratory.
For subcontractors or participant contractors, applicable quality
requirements shall be invoked as part of the approved procurement
document or work order. At the technical lead's direction,
services of alternate qualified laboratories shall be procured

SAP/QAPP-5
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for radioactive samples analysis (if on site laboratory capacity
is not available) and for the performance of split sample
analysis. If such an option is selected, the QA plan and
applicable analytical procedures from the alternate laboratory
shall be approved by Westinghouse Hanford prior to their use.
All analyses shall be coordinated through the Westinghouse
Hanford Office of Sample Management (OSM) and shall be performed
in compliance with Westinghouse Hanford approved laboratory QA
plans and analytical procedures, subject to the surveillance
controls invoked by "Source Surveillance and Inspection," QI 7.3
(WHC 1989a).

2.3 { t SUPPOI._ CONTRACTORS

Procurement of all other contracted field activities shall
be in compliance with standard Westinghouse anford procurement
procedures requirements as discussed in Sections 2.1 and 4.1.
All work shall be performed in compliance with Westinghouse
Hanford~approved QA plans/procedures, subject to controls of
"Source Surveillance and Inspection," QI 7.3, if the work is
performed offsite (WHC 1989a). Onsite work is subject to
controls identified in "Surveillance," QI 10.4 (WHC 1989a).
Applicable quality requirements shall be invoked as part of the
approved procurement document or work order.

3.0 OBJECTIVES FOR MEASUREMENTS

Data quality objectives for 100-NR-3 are summarized in
Section 4.0 of the work plan. Additional analytical data based
on soil and groundwater sampling activities will be obtained and
evaluated to further characterize the nature and extent of
radiocactive and hazardous contamination and to determine the most
feasible options for remediation. The analytes of interest for
this operable unit are listed in T¢ le QAPP-1, and include
radionuclides, ions, metals, volatile organic compounds, and
extractable organic compounds. Analytical data will be obtained
at several different levels, based on the criteria provided in
Data Quality Objectives for Remedial Response Activities (EPA
1987), and are described below.

Level V: Nonstandard methods will be required for analysis
of radionuclides and other analytes determined to be in a
radioactive matrix by the Level I screening process. Depending
on the level of radioactivity noted in screening, analysis will
either be performed onsite by a qualified Westinghouse Hanford or
participant contractor laboratory, or offsite by an approved
subcontractor or participant contractor. Laboratories may or may
not be contract laboratory program (CLP) participant
laboratories, and new or modified analytical methods will be
required. Detection limits, precision, and accuracy will be
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procurement negotiations with the analytical laboratory. These
preliminary values are based on the results of evaluation of the
data qual ty objectives specified in the work plan, the reference
specifications identified in Table QAPP-1, and the general
performance capabilities currently expected for laboratories
involved in environmental analyses. After individual laboratory
statements of work are negotiated and procedures are developed
and approved, Table QAPP-1 and this section shall be revised to
reference approved detection limit, precision, and accuracy
criteria as project requirements.

Goals for data representativeness are addressed
qualitatively by the specification of sampling locations and
intervals in the FSP. Objectives for completeness for this
investigation shall require that contractually or proce¢ :rally
established requirements for precision and accuracy be met for at
least 90% of the total number of requested determinations.
Failure to meet this criterion shall be ¢ :umented in data
summary reports and shall be considered in the validation
process. Cori ctive action measures ¢ all be ir :ziated by the
technical lead as appropriate. Approved analytical procedures
shall require the use of the reporting tecl iques and units
consistent with the EPA reference methods listed in Table QAPP-1
to facilitate the comparability of data sets in terms of
precision and accuracy.

4.0 SAMPLING PROCEDURES

Sampling and analysis activities during corrective actions
must meet stringent requirements to ensure results that are
valid. Procedures necessary to ensure validatability of results
are defined in this section.

4.1 PROCEDURE APPROVALS AND CONTROL
4.1.1 Westinghouse Hanford Procedures

The Westinghouse Hanford procedures cited in this QAPP have
been selected from the quality assurance program index included
in a Westinghouse Hani :d QA program plan for CERCLA RI/FS
activities. Selected procedures include environmental
investigations instructions (EII) from the Environmental
I----r*ic~*‘--s and Site Characterization Manual (I C 1989b), the
operational nealth physics procedures from the Health Physics
Procedures Manual (WHC 19¢ ) 1d QR and QI from the Westinghouse

Hanford Quallty Assurance Manual (WHC 1989a). Procedure
approval, revision, and distribution control requirements
applicable to EII are addressed in "Preparation and Revision of
Environmental Investigation Instructions," EII 1.2 (WHC 1989b);
requirements applicable to QI and QR are addressed in
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contained within individual EII and the data management plan
(DMP). All procedures related to sampling are identified in
Table QAPP-2 as applicable to individual tasks.

4.2.2 BSample Container Selection

Sample container types and preservation requirements for
Phase I of this investigation are shown in Tables QAPP-3 and
QAPP-4; sample container types, container preparation codes,
preparation requirements, and special-handling requirements are
defined by "Soil and Sediment Sampling," EII 5.2 (WHC 1989b).

4.3 OTHER PRO( LES

Other procedures that will be required specifically for
this phase of the investigation are identified in Table QAPP-2
for each individual task. Documentation requirements shall be
addressed within individual procedures and/or the DMP as
appropriate. Analytical procedures are listed in Tal 2 Q2 P-1.

4.4 PROCEDURE CHANGES

Should deviations from established EII or OHP be reauired
to accommodate unforseen field situations, t¢ / may be au* orize -
by the field team leader in accordance with the requirements of
"Deviation from Environmental Investigations Instructions,"

EII 1.4 (WHC 1989b). Documentation, review, and disposi ion of
instruction change authorization forms are defined within

EII 1.4. Other types of procedure change requests shall be
documented as required by the Westinghouse Hanford procedures
governing their preparatic

5.0 SAMPLE CUSTODY

All samples obtained during the course of this
investigation shall be c¢ trolled as required by "Chain of
Custody," EII 5.1 (WHC 1989b) from the point of origin to the
ana ytical laboratory. Laboratory chain-of-custody procedures
sha 1 be reviewed and approved as required by Westinghouse
Hanford procurement control rocedures as noted in Section 4.1,
and shall ensure the maintenance I sample integrity and
identification throughout the analytical process. At the
direction of the technical lead, requirements for return of
residual sample materials after completion of analysis shall be
defined in accordance with those procedures defined in the
procurement documentation to participant contractor/subcontractor
laboratories. Chain-of-custody forms shall be initiated for
returned residual samples as required by the approved procedures
applicable within the participating laboratory. Resu ts of

SAP/QAPP-18
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1.0 GENERAL CONSIDERATIONS AND REQUIREMENTS

1.1 INTRODUCTION

The purpose of this task-specific health and safety plan
(HSP) is to establish standards health and safety procedures for
Westinghouse Hanford Company (Westinghouse Hanford) employees and
contractors engaged in remedial investigation activities in the
100-NR-3 operable unit. These activities will include drilling
and sampling boreholes, well installation, and environmental
sampling in areas of known chemical and radiological
contamination.

All employees of Westinghouse Hanford or any other
contractors who are participating in onsite activities in the
100-NR-3 operable unit shall:

1. Read the HSP and attend a pre-job safety meeting to
review and discuss the HSP

2. Follow all health and safety procedures specified in
this document ¢ d : the applicak = Hazardous Waste
Operations Permit (HWOP).

Each HWOP must be signed by all involved personnel,
including managers and l: orers. Employees are encouraged to
bring any questions or concerns to the site safety officer. The
approved HWOP will serve as the agenda for a mandatory "tailgate"
safety meeting before startup each day. Additional tailgate
safety meetings or safety briefings will be held at any time it
is deemed necessary by the site safety officer, the health
physics technician, or the field team leader.

A brief HWOP will be prepared for each work site (e.g.,
pond, trench, ditch, etc.) which will reiterate the following
information for that specific site and task(s) and follow the
format and guidance in "Preparation of Hazardous Waste Operations
Permits," EII 2.1 (WHC 1989)

1. Inventory of suspected chemical and/or radiological
hazards

2. Discussion of existing and potential physical hazards

3. Methods for mitigating known and potential site-
specific hazards.

HSP-1
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Each HWOP will be reviewed and approved by: the operable
unit technical lead, the field team leader, the site safety
officer, environmental health and pesticide services section,
industrial safety and fire protection, health physics, the
technical lead's manager, and the manager of any other
Westinghouse Hanford personnel with work responsibilities at the
site, as related to the particular HWOP. The Westinghouse health
physics department will also provide input and approval on
radiological matters. The HWOP will also be reviewed and signed
for concurrence by any non-Westinghouse Hanford contractor whose
personnel are participating at the job site.

The levels of protection and procedures specified in this
plan are based on the best available information and represent
the minimum health and safety requirements to be observed at all
times by Westinghouse Hanford employees and contractors while
engaged in tasks associated with this project. Should any
situation arise which is judged to be beyond the scope of the
monitoring, personal protection, or decontamination procedures
specified here or in the F )P, work activities will stop and all
personnel will withdraw from the exclusion zone as directed by
the site safety officer, the health physics technician, and the
field team leader. After review of the situation, the site
safety officer will determine the need to upgrade the level of
protection as specified in the PHSP or to revise the health and
safety procedures for this activity. Any changes to health and
safety procedures or changes to the HWOP must be approved by the
site safety officer.

1.2 DESIGNATED SAFETY PERSONNEL

The field team leader, health and safety officer, site
safety officer, and health physics technician are responsible for
site safety and health. For sites with radiological concerns,
the health physics department will provide guidance and/or
support. Specific individuals will be assigned on a task by task
basis by project management, and their names will be properly
recorded before the task is initiated.

All activities on site must be cleared through the field
team leader. The field team leader has responsibility for the
following:

. Allocating and administering the resources to
successfully comply with all technical and health and
safety requirements

] Verifying that all permits, supporting documentation,

and clearances are in place (i.e., electrical outage
requests, welding permits, excavation permit, HSP,

HSP-2
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° At the field tei leader's request, prepare summary
reports of health and safety activities at the
conclusion of each task.

The health physics technician is responsible for assuring
that all radiological monitoring and protection procedures are
being followed as specified in the appropriate Radiation Work
Permit. 1Industrial hygiene and safety personnel will provide
safety with an overview during drilling operations consistent
with Westinghouse Hanford policy and provide technical advice as
requested. Also, an additional industrial hygienist and health
physics technician may be requested to provide downwind sampling
for hazardous materials and radiological contaminants,
respec ively, and other analyses as requii 1.

The ultimate responsibility and ultimate authority for
employee health and safety lies with the employee. Eac emplovee
is responsible for exercising the utmost care and good judgmel
in protecting personal health and safety and that of fellow
employees. Should any employee observe a potentially unsafe
condition or situation, it is the responsibility of that employee
to immediately bring the ¢ served condition to the attention of
the appropriate health and safety personnel, as designated above.
In the event of a serious health or safety situation, the
employee automatically has temporary 'stop-work' authority and
the responsibility to immediately notify the field team leader or
site safety officer. When work is temporarily halted because of
a safety or health concern, personnel will exit the exclusion
zone and meet at a predet( mined place in the support zone. The
field team leader, site safety officer, and health physics
technician will determine the next course of action.

1.3 MEDICAL SURVEILLANCE

All Westinghouse Hanford personnel and contractors engaged
in onsite activities on 100-NR-3 must have baseline physical
examinations and be participants in the Westinghouse anford (or
an equivalent) hazardous waste worker medical surveillance
program.

Medical examinations will be designed by the Hanford
Environmental Health Foundation (HEHF) to identify any
preexisting conditions that may place an employee at high risk,
and will verify that each worker is physically able to perform
the work required by this work plan without undue risk to
personal health. The physician shall determine the existence of
conditions that may reduce the effectiveness or prevent the
employee's use of respiratory protection. The physician shall
also determine the presence of conditions that may pose undue
risk to the employee while performing the physical tasks of this
work plan using Level B personal protection equipment. This

HSP-4
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1 (3 DANTAMTNAN NDNACTUTIMDUY

All personnel engaged in onsite activities shall be
assigned dosimeters according to the requirements of the
Radiation Work Permit (RWP) applicable to that activity.

All visitors to 100-NR- shall be assigned, at a minimum,
basic dosimeters to be exchar :d annually.

1.7 REQUIREMENTS FOR THE USE OF RESPIRATORY ROTECTION

All employees of Westinghouse Hanford and subcontractors
must be included in a medical surveillance program and be
approved for the use of respiratory protection by an HEHF or
other licensed physician. Each team member must be trained in
the selection, limitations, and proper use and maintenance of
respiratory protection (existing respiratory protection training
may be applicable to the 40-h training and refresher course
reguirement).

Before using any negative-pressure respirator, each
employee must be fit-tested (within the past year) for the
specific make, model, and size of respirator the individual will
be using, according to the Westinghouse Hanfor fit testing
procedures. Beards (including a few days' growth), large
sideburns, or moustaches which may interfere with a proper
respirator seal are not permitted.

Subcontractors must provide evidence to Westinghouse
Hanford that their medical surveillance and respiratory
protection programs comply with 29 CFR 1910.120 and
29 CFR 1910.134, respectively (OSHA 1988a).

2.0 GENERAL PROCEDURES

The following personal hygiene and work practice guidelines
are intended to prevent injuries and adverse health effects. A
hazardous waste site poses a multitude of health and safety
concerns because of the variety and number of hazardous
substances present. These guidelines represent the minimum
standard procedures for reducing potential risks associated with
this project and are to be followed by all job-site employees at

all tigr--.
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GENERAL WORK SAFETY PRACTICES

Work Practices

Eating, drinking, smoking, taking medications, chewing
gum, etc., is prohibited within the exclusion zone.
All sanitation facilities shall be located outside of
the exclusion zone; decontamination is required before
using such facilities.

Personnel shall avoid direct contact with contaminated
materials unless proper protection equipment is used.
Remote handling of casing, auger flights, etc. will be
practiced whenever prac i¢ 1.

While operating 1 the controlled zone, personnel shall
use the "buddy ¢ stem" or be in visual contact with
someone outside of the controlled zone at all times.

The buddy system will be used when appropriate for
manual lifting.

Requirements of Westinghouse Hanford radiation

protection and Radiation Work Permit manuals shall be
followed for all work involving radioactive materials
or cc¢ Jucted wi! in a radiologically controlled area.

Work operations onsite shall not start before sunrise
and shall cease at sunset, unless the entire control
zone is adequately illuminated with artificial
lighting. A new tour (shift) will man the drilling rig
after completion of each shift.

Do not handle soil, waste samples, or any other
potentially contaminated items unless wearing the
protective gloves and other appropriate PPE clothing
specified in the HWOP.

Whenever possible, stand upwind of excavations,
boreholes, well casings, drilling spoils, etc., as
indicated by an onsite windsock.

Stand clear of ' e trench during excavation. Always
approach the excavation from upwind. All trenches
should be properly shored or sloped.

Be alert to potentially changing exposure conditions as

evidenced by perceptible odors, unusual appearance of
excavated soils, oily sheen on water, etc.
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Table HSP-1. Waste Management Units and Unplanned Releases at 100-NR-3. (sheet 1 of 6).
WIDS
Designation Alias/ Operational Haste Unit or Release
Number Location Dates Description Description
Outer Refuse Area Grouping
--- HGP Burn Pit Unknown Trash. Pit used for burning of trash. Unknown
if flammable solvents were burned.
- Grass Dump Unknown Grass; unknown if other wastes were Pit for storage of grass clippings.
disposed.
== Construction Debris Dump Unknown Construction debris of unknown nature. Used by J.A. Jones Construction Co. for
disposal of construction rubble (e.g.,
dirt, cement, asphalt, metal, and wood)
182-N High Lift Puw 1se Grouping
124-N-2 182-N Septic Tank 1963~ Sanitary sewage. Serves personnel from 182-N Building.
present
--- 182-N Tank Farm Overflow Unknown- Overflow water analyzed for temperature, NPDES Discharge Point Number 005 via a
present pH, total suspended solids, oil and 36-inch raw water return line.
grease, and chlorine per NPDES permit.
--- 182-N Drain System Unknown- Primarily water analyzed for temperature, NPDES Discharge Permit Number 006 via a
present pH, total suspended solids, and oil and 42-inch raw water return line.
grease per NPDES permit.
- Lube O0il Line Leak 2/6/87 5 gal of turbine oil. Pinhole leak in lube o0il line allowed
oil to enter smecondary steam system.
Diacharged to river with steam
condensate.
Acid/Caustic Storage ar ° ™ 1spo. Grouping
=== 108-N Chemical Unloading 1963- 93X sulfuric acid and 50% sodium Unloading area for trucks or railcars.
Facility present hydroxide. Has three above ground sulfuric acid

tanks and one aboveground sodium
hydroxide tank.

¥ I1JIV4Q
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Table HSP-1.
WIDS
Designation Alias/
Number Location

Waste Management Units and Unplanned Releases at 100-NR-3.

(sheet 2 of 6).

Operational

Dates

Waste
Description

Unit or Release
Description

Acid/Caustic Storage and Transport System Grouping (cont.)

120-N-7

120-N-6

UN-100-N-15

UN-100-N-33

120-N-5

UN-100-N-34

Unloading Station French
Drain

Sulfuric Acid Tank French
Drains (5)

108-N Neutralization Pit

108-N Unloading Facility

108-N Unloading Facility

108-N Unloading Facility
Spill

Acid/Caustic Transfer
French and Neutralization
Unit

Acid/Caustic Transfer
French and Neutralization
Unit

Acid/Caustic Transfer
Trench

Acid/Caustic Transfer
Trench

1963-3/87

1963-3/87

1983-
present

3/20/81

11/9/81

12/26/87

1963-
present

5/12/80

8/7/87

9/2/87

93X sulfuric acid and 50% sodium
hydroxide.

93% sulfuric acid.

Waste sulfuric acid.

Unknown amount of sulfuric acid and
rins ter.

Approximately 1,000 gal of sulfuric acid.

Approximately

Sulfuric acid and sodium hydroxide

Approximately 3,400 gallons of sulfuric
acid.

Unknown amount of sulfuric acid.

Unknown amount of sodium hydroxide.

gal of sodium hydroxide.

French drain for receiving incidental
spills during railcar or tank truck
unloading.

French drains surrounding acid tanks f
containment of incidental spills.

The unit was used to neutralize waste
sulfuric from 108-N floor drains and
acid transfer tank drainage.

Transfer line leak during pumping of
liquid from 108-N to french drain.

Spilled to ground during transfer from
railcar to storage tank.

Spilled during transfer from railcar tc
storage tank.

Piping trench between 108-N and 163-N

and containment vaults.

Pipeline rupture filled containment
vaults and spilled to ground. Acid wa:
neutralized.

Acid had corroded away exposed trench
area releasing to the soil.

Leak in piping was contained in trench

da/s awnld
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Table HSP-1, Waste Management Units and Unplanned Releases at 100-NR-3. (sheet 3 of 6).
WIDS
Designation Alias/ Operational Waste Unit or Release
Number Location Dates Description Description

Acid/Caustic Storage and Transpoi

--- Acid/Caustic Transfer
Trench

120-N-3 163-N Neutralization Pit

and French Drain

120-N-8 163-N Sulfuric Acid Day

Tank Vent French Drain

--- Regeneration Waste
Transport System

—— Regeneration Waste

Transport System

== Regeneration Waste
Transport System

124-N-1 163-N Septic Tank

‘‘aste Storage Ar: ~ ouping

116-N-8 Mixed Waste Storage Pad

~ stem Grouping (cont.)

11/9/87

12/63-3/87

12/63~
5/13/88

1977~

present

6/14/86

6/30/86

1963~
present

12/86-
present

Approximately 200 gal of sulfuric acid
spilled and approximately 15 to 30 gal
released to ground.

Sulfuric acid and sodium hydroxide.

Sulfuric acid.

Acid and caustic regeneration wastes.

Approximately 6,500 gal of acidic
regeneration wastes,

Approximately 1,000 gal of acidic
regeneration wastes.

Sanitary sewage.

Radioactively contaminated oil and

miscellaneous dangerous process
chemicals.

Leak in piping escaped trench through a
dry well. Contaminated soil was
removed.

French drain and vault receiving
drainage from 163-N Acid and Caustic Day
Tank Area.

Tank overflows are vented to the french
drain.

Sump and pipeline delivering wastes from
163-N to 1324-N.

Pipeline leak during transfer. Spill
was neutralized and contaminated soil
was removed.

Pipeline leak during transfer. Spill
was neutralized and contaminated soil
was removed.

Serving 163-N, 183-N, 1127-N, and 1128-N
buildings.

Paved and curbed concrete pad for mixed
waste storage in drums and miscellaneous
containers.
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Table HSP-1.

ata st
-

Waste Management Units and Unplenned Releases at 100-NR-3.

(sheet 4 of 6).

WIDS
Designation Alias/ Operational Waste Unit or Release
Number Location Dates Description Description
184-N Plant Service Power House
--- 184-N Plant Service Power 1963- Hydrocarbons, particulates, sulfur Routine and systematic releases from
House Present dioxide, sulfur trioxide, carbon boiler stacks.
monoxide, nitrogen oxide, and aldehydes.
- 184-N Day Tanks 1963- No. 6 (Bunker C) fuel oil and diesel oil. Two 350,000-gal fuel oil tanks and one
Present 8,000-gal diesel oil tank surrounded b
a containment wall.
UN-100-N-19 Fuel Oil Day Tank at 4/84 Approximately 2,000 gal of fuel oil. Tank overflowed during filling. Oil
184-N contained within walls and removed.
UN-100-N-21 Diesel Oil Day Tank at 4/25/86 Approximately 800 gal of diesel oil. Tank overflowed during filling. Oil
184-N removed from containment area.
- Diesel Oil Day Tank at 10/9/87 Unknown amount of diesel oil. Tank overflowed during filling. Oil w
184-N removed.
- 166-N - 184-N Piping 1963- No. 6 fuel oil and No. 2 diesel oi. Underground fuel supply pilping.
present
UN-100-N-18 Diesel oil supply line 8/73 Approximately 200 gal of diesel oil. Line leak caused by external corrosion
between 166-N and 184-N
UN-100-N-22 Diesel oil supply line 6/23/86 Approximately 1,000 gal of diesel oil. Line leak caused by external corrosion
near 184-N Contaminated soil removed. 0il detect:
in groundwater.
UN-100-N-23 Diesel oil supply line 1/10/87 Approximately 200 gal of diesel oil. Line leak caused by external corrosion
near 184-N 0il detected in groundwater.
== Fuel oil pipe fitting at 10/14/87 Unknown amount of fuel oil. 0il leaked from loose pipe fitting
184-N Annex during transfer to boiler. O0il
contained and removed.
- Diesel oil supply line 4/26/89 A minimum of 300 gal of diesel oil. Line leak in three places. 46 drums o

between 166-N and 184-N

contaminated soll removed.
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Table HSP-1. Waste Management Units and Unplanned Releases at 100-NR-3. (sheet 5 of 6).
WIDS
Designation Alias/ Operational Waste Unit or Release
Number Location Dates Description Description
Decon Drain Line Leak Grouping
UN-100-N-6 1-1/2-Inch, Chemical 9/10/85 Approximately 1,800 gal of irradiated Four locations along line passing
Decontamination Waste wastewater with 0.2 Ci - Co-60, 0.04 Ci{ - through 100-NR-3. Contaminated soil
Drain Line between 105-N Mn-54, 0.003 Ci - Ru-103, and 0.003 Ci - removed.
and 1310-N Cs-137.
Nonhazardous and Nonradioactive Storage Area
120-N-4 Nonhazardous and 11/85- Nonhazardous and nonradiocactive oils and Curbed concrete pad for container
nonradioative storage present aqueous liquid. storage.
area
100-N-S5-27 1716-R Service Station 100-N-385-27 Unleaded gasoline. Two 1,000 to 4,000 gal underground
100-N-S5-28 Underground Storage Tanks 1967- storage tanks associated with service
present; station.
100-N-S5-28
1976-
present

eneration/Fi~

120-N-2

120-N-1

130-N-1
(formerly
126-N-1)

|
Iz

Waste Disposal Area Grou

1324-N Surface
Impoundment (formerly
North Settling Pond)

South Settling Pond

1324-RA Percolation Pond

Filter Backwash Discharge

Pond

1143-N Paint Shop

1977-1988

1977-1983

1977-
present

1983-
present

Unknown -
present

Corrosive regeneration wastes and filter

backwash water.

Corrosive regeneration wastes and filter

backwash water. Unlined settling pond.

Corrosive regeneration wastes and filter

backwash water. Currently receives
nonregulated neutralized regeneration
wastewater.

Filter backwash water.

Paint wastes and associated water, spent

thinner, spent garnet sand and paint
chips.

1977-1983 unlined settling pond;
1983-1986 out of service;
1986-1988 lined surface impoundment.

Unlined percolation pond.

Unlined percolation basin.

Paint shops with water scrubber in the
paint booth, a solvent accumulation

drum, and an outdoor sandblasting area.

Y 1JAvdd
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Table HSP-1. MWaste Management Units and Unplanned Releases at 100-NR-3. (sheet 6 of 6).
WIDS
Designation Alias/ Operational Waste Unit or Release
Number Location Dates Description Description
9. Office Septic Tank Area Grouping
124-N-5 1117-N Septic Tank (Sewer 1981-2/87 Sanitary sewage. Septic tank and drainfield.
System V)
124-N-6 1113-N Septic Tank (Sewer 1979/80- Sanitary sewage. Septic tank and drainfield.
System VI) 2/87
124-N-7 1115-N Septic Tank (Sewer 1984-2/87 Sanitary sewage. Septic tank and drainfield.
System VII)
124-N-8 1134-N Septic Tank (Sewer 1983- Sanitary sewage. Septic tank and drainfield.
System VIII) present
10. N-17 Paint Shop Area Grouping
- N-17 Paint Shop Unknown -~ Waste paint, solvents, and oils. Two w e accumulation drums (one for
present waste paint, the other for waste oil);
sandblasting area.
11. 1120-N Septic Tank Grouping
124-N-9 1120-N Septic Tank 1985- Sanitary sewage. Septic tank and drainfield
present
12, 100-N Sewer System Grouping
124-N-10 100-N Sewer System 2/87- Sanitary sewage. Central sewer system with three lagoons,
present sewer trunk line and other pipelines,
and 1ift stations.
UN-100-N-11 Corner of Route &4 north 10/2/75 Radioactive soil and asphalt. Valve bonnet fell from truck onto road

and access road

and rolled into adjacent field. Valve
bonnet, asphalt, and soil removed.
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Table HSP-3. Known Radiologic Hazards.

Radionuclide

Co-60

Sr-90

Tc-99

Cs=-137

U-238

Type of Radiation

Target Organ

Soft B- (18.6 keV)

2 2 kevV B-; 1.17
1.33 meV gamma

5. keV B-
292 keV B-
5: ev B-;
6t¢ eV gamma

4 to 6 MeV alpha

Whole body
Whole body
Bone
Kidney
Whole ody
Kidney

Source: NCRP 1980
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Conditions such as unusual humidity or temperatures that may
affect instrument performance will be recorded in the field
logbook.

Each HWOP will contain action levels based on the hazards
identified for that activity. The HWOP action levels may be
lower, but will not be higher than, the following:

A consistent reading in the breathing zone that is up
to 2.5 p/m above the upwind background level for 5
min shall be the action level for donning
air-purifying respirat( s equipped with the
appropriate cartridges. Any indication of cartri je
"bre: through" must be reported to the site safety
officer immediately. The site safety officer and
field team leader will evaluate the situation and
determine the action to be taken. Any breathing zone
readings consistently greater than 2.5 p/m above
background for 10 min or greater than 10 /m other
than for a brief peak w .1 be the action l1evel for
temporarily discontinui | work, and upgrading the
level of respiratory protection to level B SCBAs or
airlines as specified i the HWOP. Warning and
action levels will be based on criteria referenced in
DOE Order 5480.1B (DOE 186).

5.2 AIRB( YE RADIOACTIVE M2 :IRIALS AND RADIATION MONITORING

An onsite health physics technician will monitor external
radiation and contamination vels. Monitoring for airborne
radiocactivity will be accomp shed as specified in the applicable
RWP/HWOP or as conditions warrant.

Appropriate respiratory protection shall be required when
conditions are such that the airborne contamination levels may
exceed an 8-h derived air concentration (i.e., the presence of
high levels of uncontained, »>ose contamination on exposed
surfaces or operations which may raise excessive levels of dust
contaminated with airborne radioactive materials, such as
excavation and/or drilling under extremely dry conditions).

Specific conditions rec iring the use of respiratory
protection because of radioactive materials in air will be
incorporated into the Radiation Work Permit. If, in the judgment
of the health physics technician, any of these conditions arise,
work shall cease until appropriate respiratory protection is
provided.
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3. Emergency response ressurized water tank with wand and
adjustable spray nozzle

4. Bagging and taping .terial

5. Emergency water de. e and eyewash bottles

6. Detergent, brush, i . bucket

7. Barrels

8. Step out pads

9. Sponges, wipes, and rags

10. Tables and stands.

8.1 PERSON :IL DECONTAMINATI

All personnel who access the exclusion and contamination
reduction zones of the projec will process through
decontamination at the end of any given work shift or any other
time they leave the respective zones. A decontamination corridor
will be established within the exclusions zone for each task of

the campaign. Clothing that ; disposable will be removed in
such a manner that outer layers are removed first and placed in
containers which will be sea: when full or at the end of each

day. Nondisposable clothing uch as special work procedure)
that can be cleaned will be 1 oved, bagged, and sent to the
laundry. All wash liquids used for decontamination purposes must
be properly disposed of per ¢ »bslicable state/federal regulations.
If radiological contaminants are known or suspected, each team
member must be surveyed by a health physics technician after
removing outer personal prott¢ tive eguipment and before
proceeding to an uncontrolled area. If radioactive contamination
is detected, the individual involved shall be escorted to an
appropriate :contamination 2a by the health physics
technician. If location of 2 contamination indicates an
inhalation of contaminants may have occurred, the health physics
technician will obtain nasal smears from workers for
counting/analysis. Health 1 ys¢ :-s Dosimetry shall also be
notified, and the determination for further BIO-ASSAY, if needed,
will be made at that time. Site-specific radiation
decontamination procedures w .1 be provided in the Radiation Work
Permit and HWOP.

8.2 EQUIPMEI DECONTAMI \T. N

Equipment decontamination methods will generally consist of
washing or steam cleaning with a detergent/water or other
decontamination solution, as specified in the field sampling plan
(FSP). Rinsing with a diluted nitric acid solution may be

ecessary to remove metal oxides and hydroxides. Field
contamination of drilling e .pment, where applicable, shall be
performed within impoundments in the decontamination zone to
ensure that all wash liquids are captured. All wash liquids used

HSP-31






8.4 RESPIRATORY PROTECTION EQUIPMENT

Respiratory protection equipment will be specified in the
HWOP. There is a h: 1 potential for airline hoses to become
contaminated; theretore, whenever possible, hoses should be
covered with plastic. If contaminated, they may have to be
discarded. Cleaning and decontamination of face pieces will be
performed by the mask cleaning station (i.e., Hanford Laundry).
Maintenance of special respiratory protection equipment
(i.e., escape pack respirator: is performed by Personal
Protective Equipment Unit in Mp-412, 200 West Area.

8.5 HEAVY EQUIPMENT

All possible measures will be taken to prevent or limit the
contamination of heavy equipment. Those parts of drilling
equipment that become contami ited above limits specified in the
RWP/HWOP, such as auger flights, shall be decontaminated per
"Decontamination of Drilling Equipment," EII 5.4 (WHC 1989)
before reuse to minimize personnel contamination potential and
cross contamination of sample between boreholes.

9.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS

The following procedures have been established to deal with
emergency situations that might occur during drilling or sampling
operations. As a general rule, in the event of an unanticipated,
potentially hazardous situation as indicated by instrument
readings, visible contamination, un sual or excessive odors,
etc., team members shall temporarily cease operations and move
upwind to a predesignated safe area. Any individual leaving a
radiologically controlled area needs to be released by a health
physics technician, even if that individual is going to the first
aid station or the hospital. If this cannot be accomplished, for
whatever reason, the health physics technician must accompany
the individual to the first aid station or the hospital. There
will be available ambulance and paramedic services, should they
be needed.

A two-way ra Lo will be operational and be manned by the
field team leader to maintain contact .th the team's base

station. When feasible, } inel in the exclusion zone will
maintain line-of-sight wit > field team leader. Any failure
of radio communications w: aquire evaluation by the site

safety officer and the field team leader of whether personnel
shall leave the exclusion zone. Communications from rig to rig
or site to site wi 1 also be provided so that the site safety
officer or field team leader can respond to an emergency. In
addition, a_ser 2s ¢“ three 1-s hor- *“lasts from a trv-'-_in *“=
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provided by the equipment, that person and that person's buddy
shall immediately proceed through decontamination and leave the
exclusion zone. In the event of respiratory protection failure,
the primary concern will be getting the person to breathable air,
and decontamination will be secondary. Reentry shall not be
permitted until the equipment has been repaired or replaced, or
the conditions leading to the problem are adequately evaluated
and corrected.

9.5 PROCEDURE FOR FAILURE OF OTHER EQUIPMENT

If onsite monitoring equipment fails to operate properly,
the field team leader and site safety officer shall be notified
and then determine the effect of the failure on continuing
operations. If the failure may compromise health and safety
procedures or Jjeopardize the safety of personnel, all personnel
shall leave the exclusion zone until the equipment is repaired or
replaced.

9.6 EMERGENCY ESCAPE ROUTES

In the event that an emergency situation prevents exiting
the exclusion zone by way of the decontamination area, exit the
exclusion zone in any direction, preferably upwind, avoiding any
barriers. Site-specific situations will be covered in more
detail in the HWOP.

9.7 RESPONSE ACTION TO C IM. AL EXPOSURE

Responses of this nature will be covered in the HWOP.
Designated first aid field team members will be briefed on these
procedures from the HWOP, and only those designated individuals
will treat the exposed person. The site safety officer or field
team leader should be notified of any chemical exposure incidents
as soon as possible, so that ¢ propriate actions may be taken to
prevent further exposure.

9.8 EMERGENCY TELEPHONE NUMBERS

Local Resources: Hanford Emergency Response 375-2400
Team
Ambulance: Hanford Fire Department 375-2400

will dis atch the ambulance

Hospital: Kadlec Hospital, Richland 946-4611
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Police (Local or Hanford Patrol 375=-2400
State):
Fire Department Hanford Fire Department 375-2400
Poison Control Center: 800-572-5842
EMERGENCY CONTACTS
Industrial Safety: P.A. Wright (PNL)/ 376-1634/
H.N. Bowers (WHC) 373-3948
Health Physics: J.R. Berry (PNL)/ 376-3057
J.B. Levin (WHC) 373-1333
Field Team Leaders: PNL or WHC
Environmental: W.J. Bjorklund/ 376-4781/
TBD TBD

10.0 REFERENCES
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Department of Energy, Washington, D.C.

NCRP (1980), Management of Persons Accidentally Contaminated with
Radionuclides, Repo: No. 65, National Council on Radiation

Protection and Measurements, Bethesda, Maryland

NIOSH (1985), Pocket Guide to Chemical Hazards, National
Institute for Occup: ional Safety and Health, U.S.
Department of Health and Human Services, Public Health
Service, Centers for Disease Control, Washington, D.C.

NIOSH/OSHA/USCG/EPA (1985). Occupational Safety and Health
Guidance Manual for azardous Waste Site Activities,

National Institute for Occupational Safety and Health,
Occupational Safety and Health Administration, U.S. Coast
Guard, and U.S. Environmental Protection Agency,
wWashington, D.C.

OSHA (1989), Occupational Safety and Health Standards, Title 29,
Code of Federal Regi ations, Part 1910.1000, Occupational
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to major changes that would not be suitable for the change
control process.

4.2 MEETINGS AND 1 OGRESS REPORTS

Project Manager and ! : Manager must meet periodic: vy to
discuss progress, review plans, and address any issues th: have
arisen. The Project Manager's meeting will take place at least
auarterly and is discussed n Section 8.1 of the actioc plan.
.2e Unit Manage 's 1 2ting 1ill take place at least mo :h:
Details of the Unit Manager's meet ngs are given in Section 8.2
of the action plan. The D( shall prepare and issue a quarterly
progress report to EPA and cc¢ 3y. Details of this repor are
given in Section 8.2 of the ac on plan.

5.0 REFERENCES

DOE (1985), Cost and Schedule Control Systems Criteria for

Contract Performance asurer--t, DOE Order 2250.1B, .S.
Department of Energy, ashington, D.C.

DOE (1987), Project Management System, DOE Order 4700.1, U.S.
Department of Energy, ashington, D.C.
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1.0 INTRODUCTION AND OBJECTIVES

1.1 INTRODUCTION

An extensive amount of data will be generated in connection
with the Resource Conservation and Recovery Act (RCRA) facility
investigation/corrective measures study (RFI/CMS) process for the
100-NR-3 operable unit. The quality of these data is extremely
important to the full remediation of the operable unit as agreed
upon by the U.S. Department of Energy (DOE), U.S. Environmental
Protection Agency (EPA), Washington Department of Ecology
(Ecology), and interested parties.

This data management plan (DMP) addresses management of
data generated from the 100-NR-3 operable unit work plan, field
sampling plan (FSP), quality assurance project plan (QAPP), and
health and safety plan (HSP) activities.

Development of a compreh¢ sive plan for the management of
all environmental data generated at the Hanford Site is under
way. The Environmental Information Management Plan (EIMP)
(Steward 1989), released in 1irch 1989, describes activities in
the Environmental Data Management Center (EDMC) and provides a
description of the long-range aoals for management of scientific
and technical data. The EIMP s currently under review and is
expected to be revised and expanded in fiscal year 1990.

1.2 OBJECTIVES

This DMP describes the process for the data collection and
control procedures for validated data, records, documents,
correspondence, and other information associated with the
100-NR-3 RFI/CMS.

This DMP addresses the following:

° Types of data to be collected

° Plans for managing data

° Organizations contrc ling data

° Databases used to store the data

DMP-1
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® Environmental Information Management Plan

L] Hanford Environmental Information System (HEIS).

2.0 TYPES OF DATA

2.1 DATA TYPES

General data ypes inclt : fiel 1logbooks, verified sample
analyses, historic data, chain-of-custody forms, quality
assurance/quality control JA/QC) data, reports,
memoranda/meeting minutes, telephone conversations, archived
samples, raw sample data, idec apes, magnetic media and
supporting documentation, paper tapes, personnel training
records, exposure records, respiratory protection fitting
records, personnel health and safety records, and compliance and
regulatory data. Table DMP-1 lists the data types and applicable
procedures by work plan task. Table DMP-2 lists data types for
health and safety planning, as well as for regulatory compliance
activities.

2.2 DATA COLLECTION

Data will be collected according to the FSP and the QAPP.
Table DMP-1 lists controlling procedures for data collection and
handling before turnover ¢ responsibility to the organization
responsible for data stor: 2. All procedures for data collection
will be approved in compliance with applicable Westinghouse
Hanford Company (Westinghouse Hanford) procedures. Where
Westinghouse Hanford Environmental Investigations Instructions
(EII) are referenced, they will be the latest approved versions

from the Environmental Investigations and Site Characterizations
Manual (WHC 1989).

2.3 DATA STORAGE AND ACCESS

Data will be handled and stored according to procedures
approved in compliance with applicable Westinghouse Hanford
procedures. Data controlling organizations are listed in Tables
DMP~-1 and Table DMP-2. The EDMC is the central files manager and
process facility. All data entering the EDMC will be indexed,
recorded, and placed into safe and secure storage. Data
designated for placement into the administrative record will be
copied, placed into the Hanford Site Administrative Record File,
and distributed by the EDMC to the user community.

DMP-2
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Table DMP-1. Site Characterization. (sheet 1 of 7).

Controlling Organization

Work Plan Task Data Type Pracadure EDMC*® Others
OPERABLE UNIT CHARAC IRIZATION
Task 1 - Project Management (Addressed in Project Management Plan)
Task 2 - Source Characterization
Subtask 2a - Data Review and Historic: ki1 1.6 X
Evaluation Engineering plans,
reports
Telephone EII 1.6 X
conversations
Memoranda/minutes EII X
Subtask 2b - Numninitrusive Logbooks EII 1.5 X
Investigations
Subtask 2c - Source Sampling Magnetic media EII 1.6 X
and supporting
documentation
Chart Recordings EII 1.6 X
iain « 1stody EII 5.1 X
QA/oC X OSMP
Subtask 2d - Laboratory Vaiiaated sample
Analysis analysis EII 1.6 X
QA/QC EII 1.6 X OSM
Task 3 - Geological Investigations
Subtask 3a - Data Compilation Technical memos EII 1.6 X
Geological logs EITI 9.1 X
Subtask 3b - Field Activities Rerial photographs EITI 1.6 X
Log books EII 1.5 X
EII 11.
Magnetic media EII 1.6 X
and supporting
documentation
Chart recordings EII 1.6 X
Subtask 3c - Data Evaiuation Log books EII 1.5 X
QA/QC EII 1.6 X

£z~-06 /304
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Table DMP-3. Site Characterization - Estimated Data Quantity. (sheet 4 of 6).

Work Plan Task Data Type

Estimated Estimated Estimated Estimated
No. of No. of Total No. of
Documents/ Sample No. of RAnalyses/

Articles Locations Samples Per Sample

Subtask 2e - Assemble Alternatives

Technical memos 1

Subtask 2f - Identify/Action- Technical memos 1 X X X
Specific CARs
Task 3 - Alternatives Screening Technical memos 1
Subtask 3a - Refine Objectives Technical memos 1
Subtask 3b - Define Alternatives Technical memos 1
Subtask 3c - Screen Alternatives Technical memos 1
Subtask 3d - Identify/Action- Technical memos 1
Specific CARs
Subtask 3e - Evaluate Data Needs Technical memos 1
Task 4 - Report
Subtask 4a - Prepare Report 1
Subtask 4b - Review/Approval Approval 1

RFI PHASE II OPERABLE UNIT CHARACTERIZATION AND TREATABILITY

Task 1 -~ Project Management (Addressed in Project Management Plan)

Task 2 - Source Investigations

Subtask 2a - Data Compilation Technical Memos 1
Review

Subtask 2b - Field Activities Technical Memos 1

Subtask 2c - Other TBD TBD
Task 3 - Geologic Investigations

Subtask 3a - Field RActivities Technical memos 1

Subtask 3b - Laboratory Analysis Technical memos 1

Subtask 3c - Data Evaluation Technical memos 1
Task 4 - Surface Water and Sediments Investigations (See Data Management Plan for 100-NR-1 Operable
Task 5 - Vadose Zone Investigations

Subtask S5a - Field Activities Technical memos 1

Subtask 5b - Laboratory Analysis Technical memos

4/ QAN
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Table DMP-3.

Site Characterization - Estimated Data Quantity.

(sheet 5 of 6).

Estimated Estimated Estimated Estimated Estimated
No. of No. of Total No. of Total
Work Plan Task Data Type Documents/ Sample No. of Analyses/ No. of
Articles <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>