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1.0 INTRODUCTION

In preparation for the next phase of activities, the DOE has tasked the CENPW to prepare
the next document following the RI/FS and ROD for the 1100 Aggregate Area OUs at the DOE
Hanford Site. This task requires the preparation of a document that addresses the activities
required for the design and implementation of remedial action. This document is the Remedial
Design and Remedial Action Plan.

1.1 WORK PLAN OBJECTIVES

This Remedial Design Work Plan outlines the overall approach to the remedial design for
the Operable Units within the 1100 Area of the U.S. Department of Energy's Hanford Site near the
northern border of the City of Richland, Washington. This document will identify the scope of work
at each remediation site; establish the schedule for remedial design and remedial action; and
identify the responsibilities and contributions of different government and local agencies involved.
Appendix A of this Remedial Design is the Field Sampling Plan; Appendix B is the Quality
Assurance Project Plan; and Appendix C is the Site Health and Safety Plan.

1.2 SITE DESCRIPTION

The 1100 Area National Priority List (NPL) Site was placed on the NPL in July 1989. The
1100 Area has been divided into four operable units (OUs) based on geographic area and
common waste sources. The four OUs are identified as 1100-EM-1, 1100-EM-2, 1100-EM-3, and
1100-IU-1. The location of the Hanford Site and the 1100 Area are depicted in Figure 1. During
the course of performing RI/FS activities at the 1100 Area, the highest priority was placed on the
1100-EM-1 OU which underwent a full-scale RI/FS. In order to perform all remedial actions at the
1100 Area as a single project, each of the remaining areas was evaluated by using an accelerated
process in which existing waste information was evaluated, detailed visual inspections were
performed, and interviews with site employees were conducted. The findings for each of the OUs
are described below.

1.2.1 Operable Unit 1100-EM-1

Operable Unit 1100-EM-1 (EM-1) encompasses an area on the southeast side of the
Hanford site and west of the town of Richland. Due to the close proximity of EM-1 to the North
Richland wellfield, the water supply for the town of Richland, EM-1 was assigned the highest
priority of the Hanford OUs. EM-1 contains the central warehousing, vehicle maintenance, and
transportation distribution center for the entire Hanford site. Additionally, the Horn Rapids
Landfill is located in the northern portion of 1100-EM-1. Operations at EM-1 have included the
use of solvents, fuels, oils, and polychlorinated biphenyls (PCBs).

During the RI/FS, three areas within EM-1 were determined to contain contaminants at
levels that may pose potential long-term risks to human health. These areas of concern include a
former landfill, an area of discolored soil, and a runoff collection pool. In addition, groundwater
contamination has been identified. A description of each of these three areas is provided below.
The location of each area is shown in Figure 2. In addition, an area known as Site 600-2 will also
be investigated. This site is south of Horn Rapids Road across from the Horn Rapids Landfill, but
its exact location is unknown. However, its general location is depicted in Figure 2.

1.2.1.1 Discolored Soil Site. The Discolored Soil Site lies approximately 2000 feet northwest of
Building 1171 and encompasses an east-west trending depression. Previous investigations
identified visibly stained soil covering an area of about 6 feet by 10 feet at the eastern end of the
depression. The stained soil was determined to be the result of a spill of bis(2-ethylhexyl)
phthalate (BEHP) resulting in the known contamination of approximately 130 cubic yards of soil
and potentially up to 440 cubic yards. Samples collected from surface soils at this site contained
BEHP at a maximum concentration of 25,000 milligrams per kilo?ram (mg/kg). The remedial
objective for this site is to remove and use off-site incineration for all soil with a BEHP
concentration in excess of 71 mg/kg.




DOE/RL-94-08 Rev. 0

Figure 1. Location of Hanford Site.
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Figure 2. EM Sites.
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1.2.1.2 Ephemeral Pool. The Ephemeral Pool is a 20 foot by 700 foot manmade depression on
the western side of the Building 1171 parking lot where runoff water collects and evaporates.
Previous investigations have identified the presence of PCB contamination from an unknown
release at this site to a maximum concentration of 42 mg/kg. It is estimated that 165 to 340 cubic
yards of soil may be contaminated with PCBs. The remedial objective for this site is to excavate
and landfill all soil with PCB concentration greater than 1 mg/kg.

1.2.1.3 Horn Rapids Landfill. The Horn Rapids Landfill covers approximately 50 acres northeast
of the Siemens Power Corporation facility and north of Horn Rapids Road. The landfill was
operated as an uncontrolled landfill from the late 1940s until the 1970s. Disposal of office and
construction waste, asbestos wastes, sewage sludge, and fly ash is known to have occurred at the
landfill. Previous investigations have identified asbestos contamination and an area
contaminated by PCBs. The remedial objective for this site is to excavate all soil containing a PCB
concentration over 5 mg/kg (approximately 300 cubic yards) and to cap the entire landfill.

1.2.1.4 Groundwater. Groundwater contaminated with trichloroethylene (TCE) has been
identified both upgradient and downgradient of the Horn Rapids Landfill. Monitoring data and
hydrogeologic modeling indicate that the TCE contamination is the result of multiple limited spill
events occurring at an upgradient source. The TCE plume is approximately one mile long and 0.2
mile wide, and contaminants within the plume are moving in a northeasterly direction. The
maximum detected TCE concentration is 110 mg/L.

1.2.1.5 Site 600-2. As indicated above, this site is located South of Horn Rapids Road across
from the Horn Rapids Landfill on Siemens Nuclear Power Corporation property. Site 600-2 was
listed on Hanford's Waste Information Data System (WIDS) on April 24, 1992. This site was
apparently used for dumping military debris. Nothing else is known about this site. The initial
objective is to positively identify the location of this site and to perform a detailed inspection.
Subsequent actions will depend on the results of the inspection.

1.2.2 Operable Unit 1100-EM-2

| Operable Unit 1100-EM-2 (EM-2) lies within the area of EM-1 in the southwest corner of
the Hanford site and near the northern boundary of the City of Richland. Past and present
activities in the EM-2 OU include vehicle maintenance and repair in Building 1171, which is
qu:atedc:npgg middle of EM-2. Operations at EM-2 potentially included the use of solvents, fuels,
oils, an S.

During the accelerated RI/FS process, three areas within EM-2 were identified that will
require further investigation and/or remediation. These areas of concern include the Tar Flow
Area, the Stained Sand Area, and the Neptunes Potato and Separator Tank. A description of each
of these three areas is provided below. The location of each area is shown in Figure 2.

1.2.2.1 Tar Flow Area. Investigation activities have identified a soft tar-like substance on the
ground surface about 1,050 feet north of the northwest corner of Building 1171. The tar-like
substance was observed to cover an area of approximately 110 feet by 30 feet. A conservative
estimate of the volume of contaminated soil has been established at 110 cubic yards. Sampling
has not been conducted at this site; therefore, no further information regarding the type and
extent of contamination is currently available.

1.2.2.2 Stained Sands Area. Previous investigations have identified an area of visibly stained
sands on the east slope of a sand dune located about 900 feet north of the northwest corner of
Building 1171. The stained soils were observed to cover an area of approximately 20 feet by 20
feet. A conservative estimate of the volume of contaminated soil has been established at 45 cubic
yards. Sampling has not been conducted at this site; therefore, no further information regarding
the type and extent of contamination is currently available.

1.2.2.3 Neptunes Potato and Separator Tank. Previous investigations (WIDS, December 7, 1992)
have identified a trench on the north side of EM-2 that appears to have been a transmission
trench leading to a drain field. The trench is 2600 feet long and 4 feet wide. A 1948 aerial
photograph shows three distribution trenches at the end of the main trench; these distribution
trenches are no longer visible. While sampling has not been conducted at this site, the trenches
may have been used for disposal of chlorinated and nonchlorinated solvent wastes.
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1.2.3 Operable Unit 1100-EM-3

Operable Unit 1100-EM-3 (EM-3) is located to the northwest of EM-2 and encompasses a
fenced industrial area containing numerous permanent buildings. Past and present activities in
EM-3 include maintenance and warehousing in support of the Hanford site. Operations at EM-3
included the use of solvents, fuels, oils, and PCBs.

Previous investigations have identified nine areas within EM-3 that will require further
investigation and/or remediation. These areas of concern include spill areas, disposal areas,
storage tanks, and equipment rinse pads. A description of each of these nine areas is provided
below. The location of each area is shown in Figure 3.

1.2.3.1 1240 Suspect Spill Area. Previous investigations have identified an area of visibly
stained soils on the south end of Building 1240. The spill is reportedly a pliable adhesive mixed
with metal fragments and floor sweepings covering a 10 foot square area. Sampling has not been
conducted at this site; therefore, no further information regarding type and extent of
contamination is currently available.

1.2.3.2 1240 French Drain. The 1240 French Drain is located on the west side of Building 1240
by a loading dock. Although no evidence of spills into the drain was observed during previous
investigations, a PCB collection area was located close to the drain. The drain reportedly
discharges directly into the surrounding soils. Sampling has not been conducted at this site;
therefore, no further information regarding type and extent of contamination is currently available.
However, based on the proximity of the PCB collection area to the drain, PCBs could be present.

1.2.3.3 1226 Suspect Waste Oil Disposal Area. The 1226 Suspect Waste Qil Disposal Area is
located between Buildings 1212 and 1226 and encompasses an area of about 50 square feet.
According to interviews, for a period of 20 years, waste oil was disposed in this area by spraying
on the ground. Since the area has been covered with gravel, previous investigations did not
observe visually contaminated soils. Sampling has not been conducted at this site. Potential
contaminants include hydrocarbons and metals.

1.2.3.4 1212/1217 Suspect Battery Acid Disposal Area. Interviews have indicated that for a
period of 20 years prior to 1980, batteries were emptied at the 1212/1217 Suspect Battery Acid
Disposal Area. Since the area has been covered with gravel, previous investigations did not
observe visually contaminated soils. Sampling has not been conducted at this site. Potential
contaminants based on the site history include metals and VOCs.

1.2.3.5 1218 Service Station. Previous investigations have located possible underground
storage tanks (USTs) at the 1218 Service Station. No other information on this site is currently
available. However, the presence of a service station and the possibility of associated USTs at
this site indicate potential contaminants may include petroleum hydrocarbons.

1.2.3.6 1262 Solvent Tanks. The 1262 Solvent Tanks are located on the west side of Building
1262. Previous investigations have identified four USTs that previously contained cleaning
solvents (possibly carbon tetrachloride). Based on thisinformation, potential contaminants at this
site may include chlorinated (and possibly nonchlorinated) solvents. Sampling has not been
conducted at this site; therefore, further information regarding type and extent of contamination is
not currently available.

1.2.3.7 1262 Transformer Pad. Previous investigations have located a 6-foot by 6-foot pad that
apparently held transformers in the past. No visible evidence of staining was observed. Due to
the past presence of transformers, potential contaminants at this site include PCBs. Sampling has
not been conducted at this site; therefore, no further information regarding type and extent of
contamination is currently available.

1.2.3.8 JA Jones Oil Storage Tanks. Fuel storage tanks for the JA Jones Steam Plant were
reportedly located on the north side of EM-3 (JA Jones site sketch). Previous investigations did
not locate the tanks, and it is not known if the tanks were above or below ground. The possibility
of fuel tanks indicates petroleum hydrocarbons are potential contaminants at this site. No other
information on this site is currently available.
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Figure 3. EM-3 Location of Site.

| | | .l
x—xX—X—X—X-—XK L JA Jones Steam |:| '
JA Jones < | L I‘ Plant Drain Pad O

Oil Storage . -
Tanksg Foundation J I_[‘E_"l,‘ 0
(_._mun-x—\ »
= : , /
L o 10d '200 300
o e
w
2 " ” Scale in Feet
Sotvent
] USTs <
o
!/ '
®
7 .@ '
1
o x
2 = \
g |8 s § 1262 Trans.
< - - = Pad
&S = o
b X
1
e 3¢ e I e Y e I e X X
4
g |
g ;
|
W—— x
|
x
|
x
|
x
] French ;It
Drai 1
i
g X [I a x
AT D Foundation x
- D ) Well Pond
X
X
X
L]
Suspect Spill X
¢ £ 1209 T
Service 3
\ Station 1
—e
h U ‘
X
1203 | 1218 1229 ‘
] X
— 1224 | wellPond
[ ]
X : ‘
3
g NORTH RICHLAND
Disposal WELL FIELD
“Waste |1
[ |} oil
Disposal ’
i 1
————) ‘

1227







DOE/RL-94-08 Rev. 0

1.2.3.9 JA Jones Steam Plant Drain Pad. Previous investigations have located a 20-foot by
10-foot drain pad on the north side of EM-3. Inspections of the pad did not determine the
discharge point for the drain. No visible signs of contamination were encountered. Sampling has
not been conducted at this site; therefore, no further information regarding type and extent of
contamination is currently available. Potential contaminants may include a variety of constituents
such as solvent wastes, metals, and lubricating and fuel oils.

1.2.4 Operable Unit 1100-1U-1

Operable Unit 1100-1U-1 (IU-1) is a former missile base located 15 miles west of the EM-1
area and is shown in Figure 4. This OU consists of two areas. One area is located at the top of
Rattlesnake Mountain north of the main missile launch facility. It is a compound with a
pumphouse, small support structures, and launch control facilities as shown in Figure 5. The
second area is located on the southeast slope of the Rattlesnake Hills and includes a number of
permanent structures used in the maintenance of the missile site and housing of operations
personnel. This area is referred to as the Missile Area and is shown in Figure 6. The majority of
the facilities within this OU lie within the main Missile Area site on the southeast slope. All of the
Missile Area facilities have been abandoned with the exception of a barracks building at the main
site which houses the Arid Lands Ecology (ALE) Reserve Headquarters. 1U-1 is located within the
120 square mile ALE Reserve.

During operations, missile maintenance activities included use of solvents, fuels, acids,
hydraulic fluid, and paints. Interviews conducted with former workers at the missile site have
indicated that all wastes generated during operations were disposed of in on-site landfills or
dumped nearby off-site. Areas of concern at IU-1 include former septic fields that may have been
used for solvent disposal, storage tanks, disposal sites, and landfills. Previous investigations
have identified 32 areas within [U-1 that will require further investigation and/or remediation. A
description of each of the 32 areas is provided below.

1.2.4.1 6652-C SSL Active Septic System. Discharge from this septic system has been observed
over a slope northeast of the administrative building (see Figure 5). The estimated area covered
by the septic system field is 35 by 7 feet. In addition, a 2500-gallon septic tank is associated with
this septic system. Sampling has not been conducted at this site, so no information regarding the
type and extent of contamination is available. However, solvents were regularly used in site
processes and are thought to have been discharged into the septic systems for disposal;
therefore, potential contaminantsinciude chiorinated and nonchlorinated solvents.

1.2.4.2. 6652-C SSL Inactive Septic System. Due to the possibility that solvents and other
wastes were disposed of in septic systems, this area has identified as requiring additional
investigation. The estimated area covered by the septic system field is 30 by 300 feet (Figure 5).
In addition, a 2500-gallon septic tank is associated with this septic system. Sampling has not
been conducted at this site, so no information regarding the type and extent of contamination is
available. However, solvents were regularly used in site processes and are thought to have been
discharged into the septic systems for disposal. Therefore, potential contaminants include
chlorinated and nonchlorinated solvents.

1.2.4.3 Radar Berm and Pads. Large amounts of hydraulic fluid were used in these areas to

rotate radar tracking equipment. There are three pads, each of which is 16 by 16 feet (Figure 5).

Visible contamination has not been observed on the pads or surrounding berms. No sampling has

ft?een) conducted in this area. Potential contaminants include petroleum hydrocarbons (hydraulic
uid).

1.2.4.4 H-52-C Surface Gas Tank Area. Previous investigations have identified two 475-galion
surface gasoline tanks in this area (Figure 5). Interviews with former site personnel have
indicated that this area was also used for cleanup of paintbrushes and other items. No
containment was provided during paintbrush cleanup. No visible staining was observed during
previous investigations. The estimated area covered by the tanks and used for cleanup purposes
is 20 by 20 feet. Potential contaminants at this site include petroleum hydrocarbons (gasoline)
from the gas storage tanks, and solvents (chiorinated and nonchiorinated) and metals from
cleanup of painting materials.

1.2.4.5 Control Center Disposal Pits. Four pits approximately 3 feet in diameter and 2 feet in
depth have been identified in this area (Figure 5) and are believed to contain solid wastes.
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Figure 5. lU-1 Missile Control Center.
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Figure 6. 1U-1 Missile Area
ﬁ-/ - \
*/ "
ﬁ/
'ﬁ/ \
_— "(/ r
6652 ALE Field Storage *
0 50 100 Building Septic /*/ \
e — W
Scale in Feet Disposal Field ) /‘# \
-/~/
/1./ k

4000 Gal.

Septic Tank "

Mound Site North-West

of Building 6652-G *
/ g/*/

2000 Gal. Abandoned
Underground Fuel Oil
Tank

Barracks

6000 Gal.
Septic Tank

2000 Gal. Abandoned
Underground
Fuel Oil Tank

v

ADMINISTRATIVE

2000 Gal. Abandoned BLDG.

Undergound Fuel Oil Tank

275 Gal.
Abandoned
Underground

Oil Tank

arrack

6652-1 ALE Headquarters
Septic Disposal Fields

Missile
Bunker
Discharge
Ditches

Elevator
Door

\
H-52-L Underground
Missile Bunker Sumps

Concrete
Firing
Area

Elevator

Door Main Entrance

Stained Soil

Missile Refueling JP-%
Fueling Area\

*

\

%

Missile Maintenance
and Assembly Acid
Storage Shed

Generator
Abandoned Underground Missile Assembly Bid \
2000 Gal. H-52-L Surface Gas — g.
\ Abandoned / Fuel Oil Storage Tank— Tank Storage Are\ o */ \ & Test Bldg. {
Underground Unknown Volume \ \
Fuel Oil Tanks
\ Missile Maintenance/'@
and Assembly Dry
A * Well Drum e
Septic Tank Paint Shed/
1000 Gallon Flammable Storage e
A Block Shed *
* * /
\ \ */
\ \, Missile Assembly i
and Test Building ,,/
\Inactlve Septic g
% System e
/
/ /

10




DOE/RL-94-08 Rev. 0

However, no sampling has been conducted to confirm if contaminants are present. Potential
contaminants in this area could include anything used at the base, such as chlorinated solvents,
petroleum hydrocarbons, acids, and metals.

1.2.4.6 Building 6652-C Abandoned USTs. Interviews with former site personnel have identified
the presence of four 1000-galion fuel oil USTs in the Building 6652-C area (Figure 5). During a
previous site visit, the position of the tanks could not be determined. However, an additional tank
was discovered located on the east corner of the building. In addition, site plans indicate that
there are a total of five USTs associated with this area. Interviews indicate that the UST on the
east corner of the building has been removed. No samples were collected during removal of the
tank to document if contamination was present. No other information is currently available.
Potential contaminants at this site include petroleum hydrocarbons (fuel oil or diesel) from the
abandoned USTs.

1.2.4.7 Pumphouse Disposal Slope. Previous investigations have identified dumping of solid
waste on a slope by the pumphouse (Figure 5). A small pile of debris was observed at the top,
and piles of concrete were observed on the slope. The estimated volumes of the debris piles are
5 feet by 5 feet by 2 feet and 85 feet by 10 feet by 1 foot. Sampling has not been conducted at this
site, so no information regarding the type and extent of contamination is available.

1.2.4.8 Pumphouse Latrine 1500-Gallon Fuel Oil Storage Tank. This tank was known to be above
ground, and has been removed (Figure 5). No other information is currently available. Potential
contaminants at this site include petroleum hydrocarbons (fuel oil or diesel) from the storage tank.

1.2.4.9 Pumphouse Latrine 275 Gallon Fuel Oil Storage Tank. This tank was known to be above
ground, and has been removed (Figure 5). No other information is currently available. Potential
contaminants at this site include petroleum hydrocarbons (fuel oil or diesel) from the storage tank.

1.2.4.10 6652 ALE Field Storage Building Septic System. Due to the possibility that solvents and
other wastes were disposed of in septic systems, this area has been identified as requiring
additional investigation (Figure 6). The estimated area covered by the septic system field is 200
feet by 40 feet. In addition, a 4000-gallon septic tank is associated with this septic system.
Sampling has not been conducted at this site, so no information regarding the type and extent of
contamination is available. However, potential contaminants include chlorinated and
nonchlorinated solvents that may have been discharged into the septic system for disposal.

1.2.4.11 Mound Site Northwest of Building 6652-G. The Mound Site, identified during past site
visits, appears to be a windbreak or the location of a soil research project by the ALE laboratory
(Figure 6). No other information is currently available. Potential contaminants at this site are
unknown.

1.2.4.12 6652-1 ALE Headquarters Septic System. The septicfield for this system includes three
separate areas: a 15-foot by 150-foot field; a 70-foot by 100-foot field; and a 70-foot by 100-foot
field (Figure 6). In addition, a 6000-gallon septic tank is associated with the system. Sampling
has not been conducted at this site, so no information regarding the type and extent of
contamination is available. Potential contaminants include chlorinated and nonchlorinated
solvents that may have been discharged into the septic system or disposal.

1.2.4.13 Abandoned Underground Storage Tanks. Interviews with former site personnel indicate
that six USTs, ranging in size from 275 gallons to 2000 gallons, were abandoned (Figure 6).
Some or all of the tanks may still contain fuel. The tanks have not been located. Potential
contaminants at this site include petroleum hydrocarbons (fuel oil) from the storage tanks.

1.2.4.14 H-52-L Missile Bunker Sump. The Missile Bunker Sump is an underground facility that
was found to contain batteries, discarded transformers, and asbestos insulation during previous
investigations. The area also potentially contains discarded missile fuel (which contains red
fuming nitric acid, aniline, furfuryl alcohol, JP-3/JP-4, and hydrazine) and hydraulic fluid tanks. In
addition to the planned investigation activities, the asbestos will be removed and disposed. The
building will eventually be closed.

1.2.4.15 Missile Bunker Landfill. Interviews with former site personnel indicate this landfill was
used for disposal of construction and demolition debris. Previous investigations identified
construction debris on the landfill surface. The estimated area of the landfill is 1.25 acres
(Figure 4). Potential contaminants could include anything used at the base, such as solvents

1
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(both chlorinated and nonchlorinated), discarded missile fuel, petroleum hydrocarbons (fuels,
waste oil, hydraulic fluid), acids, and metals.

1.2.4.16 Missile Refueling Area Berm. Potential historical use of herbicide and/or defoliant on
this berm has been identified (Figure 6). The estimated volume of the berm is 600 cubic yards.
Samplin'g has not been conducted at this site, so no definitive information regarding the type and
extent of contamination is available.

1.2.4.17 Acid Neutralization Pit. A concrete drainage pit presently filled with soil and vegetation
has been identified (Figure 6). The estimated size of the pitis 40 feet by 5 feet. Site plans
identify this area as an acid neutralization pit. In addition, JP-4 from a nearby refueling area is
thought to have drained into the pit. No other information is currently available. Sampling has
not been conducted at this site, so no information regarding the type and extent of contamination
is available. However, contaminants may include petroleum hydrocarbons (JP-4) and metals
associated with acids.

1.2.4.18 Missile Refueling JP-4 Fueling Area. This area was identified during previous

investigations as a refueling area (Figure 6). Excess fuel may have drained into the adjacent acid

neutralization pit. The estimated size of the area is 20 feet by 20 feet. Sampling has not been

conducted at this site, so no information regarding type and extent of contamination is available.

a%we)ver, based on past use of the area, potential contaminants include petroleum hydrocarbons
-4).

1.2.4.19 Missile Assembly and Test Building Inactive Septic System. Building 6652-0, which is
connected to this septic system, was determined through interviews to be the location of the
electrical parts cleaning operation (Figure 6). The estimated area covered by the septic system
field is 70 feet by 20 feet. A 1000-gallon septictank is also associated with this system. Sampling
has not been conducted at this site, so no information regarding the type and extent of
contamination is available. However, solvents were regularly used in site processes. The
location of a parts cleaning operation on this septic system indicates that solvents may have been
discharged into this septic systems for disposal. Therefore, potential contaminants include
chlorinated and nonchlorinated solvents.

1.2.4.20 Missile Maintenance and Assembly Area Acid Storage Shed. Previous investigations
identified discolored soil and stressed vegetation in the area of this shed (Figure 6). In addition,
a drainage ditch that runs near the shed was observed to contain discolored soil. The estimated
size of the shed is 15 feet by 15 feet. Sampling has not been conducted at this site, so no
information regarding the type and extent of contamination is available.

1.2.4.21 JP-4 Fuel Pad. This area was identified as a 10-foot by 10-foot concrete pad where
fueling operations took place (Figure 6). No evidence of spills or staining has been observed on
the pad. Sampling has not been conducted at this site, so no information regarding the type and
extent of contamination is available. However, based on past use of the area, potential
contaminants include petroleum hydrocarbons (JP-4).

1.2.4.22 Missile Bunker Drainfield. The estimated area covered by the septic system field is 15
feet by 50 feet. Sampling has not been conducted at this site, so no information regarding the
type and extent of contamination is available. However, potential contaminants may include
chlorinated and nonchlorinated solvents that could have been discharged into the septic system
for disposal.

1.2.4.23 Missile Bunker Discharge Ditch. During previous site visits, water was observed
discharging into this ditch from an unknown source (Figure 6). The discharge water was observed
to contain particulate material. The estimated area of the ditch is 70 feet by 5 feet. Sampling has
not been conducted at this site, so no information regarding the type and extent of contamination
is available.

1.2.4.24 Main Entrance Stained Soil. An 18-foot by 15-foot area of discolored soil and debris
was discovered by the main entrance to the missile launch site (Figure 6). Sampling has not been
conducted at this site, so no information regarding the type and extent of contamination is
available.

1.2.4.25 H-52-L Surface Gas Tank Storage Area. Previous investigations have identified two
475-gallon surface gasoline tanks in this area (Figure 6). Interviews with former site personnel
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have indicated that this area was also used for cleanup of paintbrushes and other items. No
containment was provided during paintbrush cleanup. No staining was visible during previous
investigations. The estimated area covered by the tanks and used for cleanup purposes is 20 feet
by 20 feet. Potential contaminants at this site include petroleum hydrocarbons (gasoline) from the
gas storage tanks and solvents (chlorinated and nonchlorinated) and metals from cleanup of
painting materials.

1.2.4.26 Generator Building. During previous site visits, abandoned transformers and other
electrical equipment were observed at this site (Figure 6). Sumps may have collected leakage
from the transformers and generators. The building was observed to be collapsing. Potential
contaminants from the generator building include petroleum hydrocarbons and PCBs. In addition,
the potential for asbestos and lead particulates from the collapsing building exists. In addition to
the planned investigation activities, the asbestos will be removed, bagged, and disposed of, and
the building will eventually be demolished.

1.2.4.27 Horseshoe Site. This 0.5-acre site was identified as a possible disposal site. Large
pieces of dried paint and general debris were observed on the surface of the area (Figure 4). No
other information is currently available. Potential contaminants could include anything used at
the base, such as solvents, discarded missile fuel, petroleum hydrocarbons, acids, and metals.

1.2.4.28 Elevator Doors. During previous site visits, a tar-like sealant that may contain PCBs was
observed around the launch pads and elevator doors (Figure 6). Included in this area are two 12-
foot by 33-foot launch pads and the elevator doors.

1.2.4.29 Flammmable Storage Block Shed. Discolored soil and stressed vegetation was observed
around this shed (Figure 6). Sampling has not been conducted at this site, so no information
regarding the type and extent of contamination is available.

1.2.4.30 Missile Maintenance and Assembly Area Paint Shed. This shed has been removed and
may have been replaced with the Flammable Storage Block Shed. No visible stains were observed
in the area, which is an estimated 10 feet by 10 feet. Sampling has not been conducted at this
site, so no information regarding the type and extent of contamination is available.

1.2.4.31 Missile Maintenance and Assembly Area Dry Well Drum. During previous site visits, a
55-gallon drum was observed buried in this area (Figure 6). Another 55-galion drum was
observed laying on its side near the buried drum. The unburied drum was marked "Dry cleaning
solution (60-10-4F)". Vegetation was sparse in the area, which is an estimated 5 feet by 5 feet.
Sampling has not been conducted at this site, so no information regarding the type and extent of
contamination is available. However, based on the drum labeling, potential contaminants may
include chlorinated solvents.

1.2.4.32 H-52-L NIKE Base Landfill. This landfill is located 100 yards southeast of the main gate
to the missile base (Figure 4). Interviews with former site personnel have indicated that
everything used in base support operations was disposed of in a landfill close to the base. During
previous investigations, numerous areas of discolored soil and stressed vegetation were observed
on the surface of the landfill. Various debris was also observed at the surface. The estimated
size of the landfill is 1.5 acres. No other information is currently available. Potential
contaminants could include anything used at the base, such as solvents (both chlorinated and
nonchlorinated), discarded missile fuel (which contains red fuming nitric acid, aniline, furfuryl
alcohol, JP-3/JP-4, and hydrazine), petroleum hydrocarbons (fuels, waste oil, hydraulic fluid),
acids, and metals.

1.3 SCOPE OF WORK

1.3.1 EM-1

Section 1.2.1 contained a description of EM-1 with estimated contaminant volumes and a
description of the preferred remedial alternatives for each site. This section describes the scope
of work proposed for the RD/RA activities within EM-1. The EM-1 operable unit underwent a fuli-
scale RI/FS. Therefore, the three sites and the groundwater contamination associated with EM-1
have been characterized well enough that full development of remedial alternatives for EM-1 was
possible. The preferred remedial alternatives for the Discolored Soil Site, the Ephemeral Pool,
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the Horn Rapids Landfill, and the contaminated groundwater associated with EM-1 are described
in the ROD (EPA, 1993) and are discussed below.

The selected remedial alternative for the Discolored Soil Site involves excavation of BEHP-
contaminated soils. Based on visual identification of the contaminants, the soils will be excavated,
transported by a licensed hazardous waste hauler, and treated in a permitted incinerator. The
resulting ash will be disposed in an off-site, RCRA-permitted landfill. The excavated area will be
backfilled with imported, clean fill material following sampling to verify that remaining soil is
below the remediation criterion of 71 mg/kg for BEHP.

Those soils at the Ephemeral Pool site contaminated with PCBs above 1 mg/kg will be
excavated, transported by a licensed waste hauler, and disposed in a TSCA-permitted landfill
facility. Prior to excavation, sampling will be performed to further delineate the limits of
contamination. Following excavation, additional sampling will be conducted to verify that
remaining soil is below the 1 mg/kg remediation criterion for PCBs. The excavated area will be
backfilled with imported, clean fill material.

The selected remedial alternative for the Horn Rapids Landfill will involve the off-site
disposal of approximately 300 cubic yards of material within the landfill which is contaminated
with PCBs above a level of 5 mg/kg. The PCB-contaminated soils will be excavated, transported by
a licensed waste hauler, and disposed in a TSCA-permitted landfill facility. Following sampling to
verify that materials contaminated above the 5 mg/kg level for PCBs have been removed, the
Landfill will be capped with two feet of clean soil to meet the requirements of 40 CFR61.151 for
capping landfills containing asbestos. A perimeter chain link fence will be erected and will be
posted with warning signs to deter public access.

Since no significant gains would be made by extraction and treatment, the groundwater
contamination associated with EM-1 will be allowed to attenuate naturally. Groundwater
monitoring and modeling indicate that the TCE plume is expected to attenuate to levels below
Maximum Contaminant Levels (MCLs) by the year 2017. Well restrictions will be enforced during
this period. Additional monitoring wells will be installed along George Washington Way and
regularly monitored as an early warning system. In the event that TCE concentrations exceed
M ITs at ghe well sites, active groundwater remediation such as extraction and treatment will be
evaluated.

1.3.2 EM-2, EM-3, and {U-1

Operable Units EM-2, EM-3, and IU-1 contain wastes that consist primarily of tanks used for
fuel and chemical solvent storage, transtormers and pads, spills, and disposal areas. These three
OUs have only been investigated through the accelerated RI/FS process, therefore, the waste
management sites associated with these OUs have not been fully characterized. These sites will
require further characterization as the first step in the remediation process. Activities involved in
this first step may include field screening tests, soil gas surveys and geophysical surveys to
determine the presence of contaminants and underground piping or tanks. Trenching may also be
used in conjunction with these surveys as needed. Site characterization activities will be
conducted in accordance with the Field Sampling Plan which has been developed for the Hanford
1100 Area NPL.

Since OUs EM-2, EM-3, and |U-1 have not been fully characterized, specific remediation
criteria for each site have not been developed. Instead, cleanup goals were recommended based
on potential contaminants that may be encountered during remediation. The cleanup goals are
human health risk-based values for soil contaminants developed by the U.S. Environmental
Protection Agency (EPA) Region 10 and the Washington State Department of Ecology (Ecology).
The cleanup goals for EM-2, EM-3, and |U-1 are summarized in Table 1 and are taken from Table
19 of the ROD. Based on results obtained during the site characterization step, remediation
alternatives will be selected and contaminated soils will be remediated to below the levels
identified in Table 1. In the event that substantially different types or quantities of contaminants
than those expected are found during the characterization of the EM-2, EM-3, and 1U-1 sites, the
EPA and Ecology will consider this information and decide if a different remedial approach may be
more appropriate. Such situations and/or substantial changes to the remedy may include the
opportunity for additional public comment.
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Table 1. Cleanup Goals for EM-2, EM-3, and IU-1 in Soils

Cleanup Goal

Contaminant (mg/kg)
Acetone 8,000
Aniline 175
Benzene 34.5
Carbon Tetrachloride 5.0
Chromium 1,600
Ethylbenzene 20
Lead 250
PAHs (carcinogenic)(@) 1.0
PCB Mixtures 1.0
Tetrachloroethylene 18(b)
Toluene 40
TPH (gasoline) 100
TPH (diesel) 200
1,1,1-Trichloroethane 20
Trichloroethylene 91(b)
Xylenes 20

PAH  Polyaromatic hydrocarbon
PCB  Polychlorinated biphenyl
TPH  Total petroleum hydrocarbons

(a) Includes benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and ideno
(1,2,3-cd)pyrene.

(b) Calcutated from Equation 3 and an oral slope factor of 0.055
(mg/kg/day)'1 for tetrachloroethylene and 0.011 (mg/kg/day)'1 for
trichloroethylene. These slope factors are taken from EPA's
Environmental Criteria and Assessment Office (ECAQ), as cited by EPA
Region IXin Region IX Preliminary Remediation Goals (PRGs) Third
Quarter, 1993.
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Based on current understanding of the waste sites associated with EM-2, EM-3, and 1U-1, a
designation of the preferred alternatives to clean up the site have been presented in the ROD.
Following characterization activities described above, soil and debris requiring remediation would
be transported and disposed of off-site in accordance with applicable State and Federal
requirements. If soil contamination is identified that has potential impact to groundwater,
groundwater monitoring will be conducted to identify appropriate remedial measures.

There is some uncertainty that the alternatives selected in the ROD will be the most
applicable or appropriate remediation technologies. Actual site conditions may warrant
consideration of other technologies or approaches to remediation. Based on the expected
contaminants, a table of alternate remedial technologies is offered in Section 5.0.

1.4 FUNCTIONS AND RESPONSIBILITIES

Several entities will be involved in the remedial design and remedial action at the Hanford
1100 Area. These entities may function in an oversight role or may actually perform work at the
site. The functions and responsibilities of the parties involved with the Hanford site are described
below. Figure 7 presents the lines of authority and project organization for the remedial
design/remedial action at the Hanford site.

1.4.1 Department of Energy

The Department of Energy (DOE) is responsible for operation of the Hanford site. DOE has
contracted with Westinghouse Hanford Corporation (WHC) for operation of the site. The DOE is
responsible for coordinating the design and performance of the remedial action at Hanford and
has tasked the U.S. Army Corps of Engineers (USACE), Walla Walla District (CENPW) to meet this
objective. The DOE has the ultimate responsibility for ensuring that the Hanford site is
satisfactorily remediated.

1.4.2 U.S. Army Corps of Engineers

The CENPW, acting as an agent for the DOE, is responsible for developing the remedial
design and coordinating the remedial action at the 1100 Area within the Hanford site. CENPW will
select the contractor(s) to perform the remedial activities at the Hanford 1100 Area NPL Site.
CENPW has the responsibility and authority to review and comment on all documents prepared
and work performed during the remedial action at the Hanford site. CENPW is responsible for
ensuring that all state and federal regulations which govern these activities are complied with.

1.4.3 Remedial Design and Action Contractors

The contractor(s) selected through a competitive bidding process shall be responsible for
performance of the remedial design and remedial action at the Hanford site in accordance with
the requirements set forth in the documents prepared by the CENPW.

1.4.4 U.S. Environmental Protection Agency and Washington State Department of Ecology

The U.S. Environmental Protection Agency (EPA) and Washington State Department of
Ecology (Ecology) are the driving forces behind the remedial actions to be performed at the
Hanford site. The EPA and Ecology will provide review and approval of the remedial action at the
Hanford site. EPA and Ecology will be kept apprised of site activities and the remedial action
schedule. The remedial action will not be considered complete until EPA and Ecology have
approved the work.
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Figure 7. Remedial Design/Remedial Action Team Organization.
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2.0 TASK DESCRIPTIONS

The Remedial Design/Remedial Action (RD/RA) for the 1100 Area will follow an integrated
approach to both design and remediation. This will be accomplished by expediting the RD/RA
process to reduce the time required to go from characterization to cleanup and by reducing the
level of effort needed to go from design to start of remedial activities. This section will present
and detail the tasks and subtasks within the work breakdown structure (WBS) used to complete the
RD/RA. A copy of the WBS has been included in Section 4.0.

The scope of the RD/RA will include a remedial design task and a remedial action task as
described in the following sections.

2.1 REMEDIAL DESIGN
The remedial design will consist of the following subtasks:

Data Review

Remedial Design Work Plan

Conducting Additional Investigative Activities
Predesign Report

100 percent Design Documents

The predesign report and the design documents will be divided into several packages that
will be developed in parallel and bid independently during the remedial action. The design
packages will be grouped to include work that is common between all the operable units, or of a
distinct nature, with the exception of IlU-1. There is an existing agreement in principle between
the DOE, EPA and Ecology that requires having the IU-1 area take precedence during the RD/RA
activities within the 1100 Area. As a result, remedial design for the |U-1 site will be abbreviated
and organized as a separate package of documents and instructions from the other OUs. This will
allow work to begin independently of other areas.

The designs have been subdivided into the following groups:

1100 IU-1 Area

Monitoring well installation for EM-1, EM-2, and EM-3
Soil removal actions at EM-1

UST sites, EM-1, EM-2, and EM-3

Landfill cap, Horn Rapids Landfill

Each design grouping given has been listed in order of importance, with the 1100 |U-1
Area being the first priority. Each group will be developed independently from the others with a
goal to provide the remedial contractor with a separate package of bid documents for each group.
The following sections describe the scope of work for each task and subtask outlined above.

2.1.1 Data Review

This task will be the first effort in the design process. This task will include a review of the
Remedial Investigation and Feasibility Study prepared for the EM-1 Area and the Draft Limited
Field Investigation/Focused Feasibility Study prepared for EM-2, EM-3, and |U-1. The purpose of
this task will be to identify and implement relevant DOE Orders and USACE design criteria,
including the recommended remedial alternative as presented for the EM-1 Area. Review of these
reports and other data will help define the information required to complete design criteria for
EM-2, EM-3, and U I-1. This activity will closely coordinate with additional field investigative work
to ensure that adequate data is collected from the sites. Since the IU-1 Area requires the first
priority, the data review will initially focus on collecting information on that area to prepare for
any additional investigative activities.

In addition to review of the RI/FS data, the Remedial Design contractor will review any
other remedial design project plans and procure maps, building plans, and any other previously
generated information that can be used during design. The contractor will rely on CENPW to
expedite access to and supply copies of these documents.
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2.1.2 Remedial Design Plan

This task will involve preparation of a report (this document) which will detail the scope
and schedule for designing the remedial alternatives selected for the 1100 Area Operable Units.
The Remedial Design Plan will identify the work breakdown elements of the project and establish
the level of effort for each. This document will serve as the draft Remedial Design Plan. Afinal
document will be prepared that will incorporate the review comments from CENPW, DOE, and the
regulatory agencies.

2.1.3 Additional Investigative Activities

This task was developed to allow for collection of additional information that is relevant to
the design process. It has been subdivided to include the process of obtaining site permits and
scheduling services through Hanford site contractors. The field activities have been further
divided to identify information and samples to be collected from each of the waste management
units within each operable unit. Since the IU-1 OU is to be the first priority, the field investigations
relevant to this area will begin as soon as possible. This may require that field crews conduct a
large number of sampling and surveying activities, including excavation of test pits and
geophysical surveys. Once the field investigation activities have been completed and the data has
been analyzed, a Draft Field Investigation Report will be written for the IU-1 area summarizing the
information. Concurrent with, or following these activities, field investigations will be underway
for the other OUs and a field investigation report summarizing all the work within the 1100 area
will be prepared, including the IU-1 data. A Field Sampling Plan is being prepared concurrently
with this Remedial Design Plan that will detail the sampling efforts needed at each site or waste
management unit.

2.1.4 Predesign Report - 30 Percent

The Pre-Design Report will be a 30 percent design document that summarizes the
information availabie for each of the operable units and lists the design criteria for each site. It
will be divided into several sub-sections which address design of the 1100 |U-1 Area, Monitoring
wells at EM-1, EM-2, and EM-3, Soil Removal Action at EM-1, EM-2, and EM-3, UST sites at EM-2
and EM-3, and the Landfill Cap at the Horn Rapids Landfill. The 1100 IU-1 Area will not proceed
through the formal design report process. Remediation will be based on the Pre-Remedial
Sampling Report generated at the conclusion of the field investigation. The Predesign Report will
include preliminary design details for each of the sub-sections, grading plans, and a list of
contemplated specifications, where appropriate. The Predesign Report will include the design
calculations that reflect a 30 percent design level of completion and a project phasing schedule
that establishes the time frame for beginning specific remedial actions. The Predesign Report will
also present information necessary to evaluate the remedial action for compliance with ARARs, the
scope of work, and good engineering practices.

More detail on each of the tasks in the Predesign Report are included in Section 4.0

2.1.5 Remedial Design Report - 100 Percent

The 100 Percent Remedial Design Report will contain the final design calculations and
detailed construction drawings and specifications of a quality and completeness that will aliow the
remedial action contractor to begin construction. Comments from the 30 percent review will be
incorporated into the 100 Percent Remedial Design Report so that it can be submitted as a final
product prior to release for construction. As with the other submittals, each group wiil foilow an
independent schedule to permit concurrent work on operable units. As the designs are completed
for all of the 1100 areas they will be assembled into a single report.

2.2 REMEDIAL ACTION

The Remedial Action will require project plans and documents to guide the contractor and
provide standards for quality assurance and safety. In addition, there will be several logistical
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issues that require planning prior to start of Remedial Action. These items are listed below and
summarized in the following sections.

Preparation of Remedial Action Work Plan
Complete NEPA Compliance Activities

Acquiring Construction Excavation Permits
Completing Transportation Manifests

Providing Procurement Activities Technical Support
Remedial Action Technical Support

2.2.1 Preparation of Remedial Action Work Plan

The Remedial Action Work Plan will address the roles and relationships of the Remedial
Action Team, describe how the RA contractor will conduct the work, and outline how the contractor
must comply with the regulatory guidance. The outline for this plan will be prepared concurrently
with the Remedial Design Report by the remedial design contractor. The selected remediation
contractor(s) will complete the document and submit it for review as part of the preliminary
activities that lead to remediation. This plan will be prepared prior to start of any remedial action.

2.2.2 Complete NEPA Compliance Activities (CENPW Responsibility)

A significant lead time for completing NEPA compliance documentation must be
considered. These tasks include the completion of flora and fauna surveys and cultural resource
surveys. Work is already underway to complete this documentation.

2.2.3 Obtain Construction Excavation Permits (CENPW Responsibility)

This task, required under Hanford administrative practices, must be performed prior to any
excavation at the site. Permits may be required for test pits and exploratory work planned during
the additional field investigation work. The remedial design contractor will be responsible for
compiling a list of required permits and supplying them to the CENPW. The CENPW will be
responsible for securing the permits from Westinghouse Hanford Corporation (WHC) while |
coordinating closely with the field sampling crew. If the permits are historically long lead-time
items they must be scheduled in advance to prevent delay of the data collection activities. Several |
other excavation permits will be required to conduct UST removals and contaminated soil
cleanups. These will be necessary prior to remedial activities. The cultural resource review |
process must be completed before excavation permits can be granted.

2.2.4 Prepare Off-Site Transportation Manifests (Hanford Site Services) |

This activity is a preparatory step to allowing excavated materials that are classified as
hazardous wastes from leaving the site. Prior to shipping, each truck must have a transportation
manifest completed and signed by the proper Hanford authorities. Copies of these manifests will
be provided to EPA and Ecology on a weekly basis during periods when off-site shipments are
occurring. This can also be a long lead-time item and has been included in the schedule to
streamline the remediation process.

2.2.5 Procurement Activities Technical Support

This task will include support during the bidding/procurement phase of the project.
Questions related to the plans and specifications will be addressed by the remedial design
contractor prior to award of the contract.
2.2.6 Remedial Action Technical Support

This task will allow for technical and management assistance to the remedial action
contractor. Since the nature of the RD/RA is to integrate the design and remedial action as much
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as possible, There is likely to be a significant field support effort during the Remedial Action
activities. This effort may include but not be limited to the following:

Review of remedial contractor submittals.

Provide field verification and confirmation sampling services

Interpret lab results and guide further remedial actions

Generate site closure plans

Interpret and explain plans and specifications

Visit project site, attend meetings

Resolve design problems associated with project changes

Document contractor's activities and review pay requests

Professionally certify the remedial actions were completed according to regulatorally
approved plans.

Oversight of the remedial action contractors on site activities will be conducted by CENPW
Construction Division and DOE/RL-ERB site engineers/inspectors.

2.3 PROJECT SCHEDULE

The Remedial Design for the 1100 Area Operable Units will require an ambitious schedule
to complete the design documents and award the Remedial Action contract within 15 months of
signing the ROD. This is especially true for the {U-1 Area Design and Remedial Action.
Subsequent to signing of the ROD in September of 1993, DOE, EPA, and Ecology have amended
the Tri-Party Agreement which established a milestone for completion of remedial actions at the
IU-1 of October 1994. This will require an expedited design approach, a streamlined review
process and an immediate field effort to gather information. The schedule provided on the
following page shows one possible scenario for conducting the remedial design and remedial
action activities with a short duration schedule. The schedule is constructed using a Gantt chart
that shows the duration and start/finish dates for each activity shown in the Work Breakdown
Structure. Table 2 following the schedule lists the successor and predecessor activities for each
of the tasks. Reports required for the Remedial Action and activities that precede actual cleanup
work are shown on the schedule such that they may be completed concurrently with the design
tasks.

2.4 IDENTIFICATION OF REQUIREMENTS FROM OTHER ENTITIES

This section identifies information required from other agencies and organizations in
order to proceed with remedial design and remedial action activities. It is anticipated that CENPW
will be the principal contact during the design and will both provide input and technical guidance
as well as expedite delivery of necessary information for design purposes. DOE and its
contractors will provide documents and information for various phases of the project, including
technical review and guidance where necessary. A list of the requirements needed to proceed
with remedial design and remedial action and the agencies responsible are shown in Table 3.
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Response to Comments

Jan 2 '95

Table 2.
WBS | ID [Name |Duration |  Scheduled Start |  Scheduled Finish | Predecessors
' 1 U : RD/RA for the 1100 Area i 123.8w Jul 9'93 Nov 22 '95 f
) 2 Remedial Design 1942w Jul 9'93 Apr 28 '95 3
...... L3R proje ang Tahical Management 6w 888 Sep a5 8a
4 Data Review TUiosow Jui9'93 “Jan21'94 T
5 Remedial Design Work Plan A R - Jul 9'93 Jun 8 '94
g DratROWP £19.8w T ul9e3 “Nov2a'93
T Rewew RDWP T e Nov2483 T Fepa 94 TR
8 " Final RDWP ‘176w | Feb7'94 | Jun8'94 i 7T
Ol Conduct Additional Investigative Activities 206w ; Jun 1'94 Oct 23'94 :
i Obtain Hanford Site Permits . iew Jun 1'94 Jui12'94
f Required Hanford Site Services 6w {....dun194 Jul12'94 oo
; Conduct IU-1 Field Investigation Activities f 4w 1 Jun 20 '94 Jul 1594
i Other Field Investigation Activities : 5w Jun 20 '94 Jul 22'94 i
i Prepare Field Investigation Report i14.2w Jul 15 '94 Oct 23 '94 12
L S, ] 32w Jul15'94 o Augs'94 TR
Other Sites ) f1aw Ju2s'gs Oct23'94 | 15
Prepare Predesign Report 30% :38.4w Jul 18'94 : Apr 11'95 : 16
______________________ 1100 1U-1 Area (No Activity) i M p——
Monitoring Wells 20w Jui 18794 _Dec2'94 14
EM 1 Site L 4w Jul 18 '94 Aug 12 '94 -
EM 2, EM 3 Sites :3.8w Nov 8 '94 Dec 2 '94
Soil Removal Actions at EM-1, EM-2, EM-3 taw : Nov6'94 @ Dec 2'94 14
UST Sites EM-2, EM-3 Law : Nové6'9aa Dec 2'94 : 147777
Landfill Cap HRL ‘Bw =' Sep1'94 | Oct26'94 14
Review-RBR-HJ-1 (No Activity) i ; g
__‘Response to Comments : 4w Mar 15'95 Apr 11 '95
Review PDR Monitonng Wells ‘w1 | Deca'oa  © T T
Response to Comments Jan 2'95 : Jan27'es iy
Review PDR Soil Removal Actions Dec4'94 | "Dec30'94
Response to Comments Jan 2'95 H Jan 27 '95
Review PDR UST Sites Dec 4 '94 : Dec 30 '94

Review PDR Landfill Cap Ocl27 84 i NV

Response to Comments aw Nov24'94 | Dec21'9d
__Remedial Design Report - 100 Percent i 18.4w Dec 2294 _. Apr2g'es

Prepare 100 % RDR IU-1 Area (No Activity)

Prepare 100 % RDR Monitoring Wells i 4w Jan30'95 Feb24'95 28

Prepare 100 % RDR Soil Removal Actions 6w Jan 30'95 Mar 10 '95 30

Prepare 100 % RDR UST Sites H: Jan 30'95 Mar 10 '95 32

__Prepare 100 % RDR Landfill Cap 5w Dec 22'94 Jan 25 '95 34

Review 100 % RDR IU-1 Area (No Activity)

Review 100 % RDR Monitoring Wells Caw Feb 27 '95 Mar 24 ‘95 : 37

Review 100 % RDR Soil Removal Actions ‘4w : Mar 13 '95 Apr 7 '95 38

woo..Roview 100 % RORUST Sites taw L. Mar13'95 i  Apr7'95 i 3

Review 1 4w Jan 26 ‘95 Feb22'95 | 0

Prepare Final 100 % RDR IU-1 Araa (No Activity) : : ;

Prepare Final 100 % RDR Monitoring Wells ‘4w Mar 27 '95 Apr21'9s 42

Prepare Final 100 % RDR Soil Removal Actons :3w Apr10'¢ss @ Apr 28 '95 43

Prepare Final 100 % RDR UST Sites i 3w Apr 10 '95 : Apr 28 ‘95 : 44

1.1615: 50 Prepare Final 100 % RDR Landfill Cap i3w Feb 23 '95 Mar15'95 L
Remedial Action ‘82w Apr 28 '94 Nov22°'95 |
Project and Igchnical Managsment 29.8w Apr 28'94 Nov 22 ‘94
Remedial Action Work Pian Outlines :75d Oct 15 '94 Jan 27 '95
_.Complete NEPA Compliance Activities i179d Jul 5 '94 Mar 10 ‘95
Obtain Construction Excavation Permits : 48.8w Jul15'94 Jun 21 '95

1U-1 Site 7w Jul 15'94 Sep 1'94 :

Other Sites i33.4w Nov 1'94 Jun 21 '85 i 57
Prepare Offsite  Transport Manifests : 47.6w Jul5'94 Jun 1'95 : 58
Procurement Activities Technical Support : 45.6w Aug 8 '94 Jun 21'95 } 46

1U-1 Site :3.2w Aug 8 '94 Aug29'94

Qther Sites 12w Mar 30 '95 Jun 21 '95 i
Remedial Action Technical Support 68.6w Aug 1'94 Nov 2295 :

1U-1 Site 12.2w Aug 1'94 Oct 24 '94

OtherSites 28w May 11 '95 Nov 22 ‘95
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Table 3. List of Requirements from Cther Entities.

Date WBS Task Responsible
Required Activity Description Element Entity

Provide Existing Characterization Data 1.1.2 CENPW

Assist in Obtaining Site Permits 1.1.41 CENPW/WHC
Assist in Obtaining Hanford Site Services 1.1.4.2 CENPW/WHC
Preliminary Selection of Borrow Material 1.1.5.5.5 CENPW

NEPA Compliance 1.2.3 CENPW/WHC/PNL
Construction Excavation Permits 1.2.4 CENPW/WHC
Transportation Manifests 1.2.5 CENPW/WHC
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3.0 REFERENCES

Hanford, 1989, Proposed Plan for Cleanup of the 1100 Area Superfund Site at Hanford.
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4.0 WORK BREAKDOWN STRUCTURE (WBS),
DESCRIPTION OF WBS ELEMENTS

WORK BREAKDOWN STRUCTURE
HANFORD 1100 AREA REMEDIAL DESIGN / REMEDIAL
ACTION PLAN

1.0 REMEDIAL DESIGN AND REMEDIAL ACTION FOR THE 1100 AREA

1.1 REMEDIAL DESIGN

1.1.1 Project and Technical Management

1.1.2 Data Review

1.1.3 Remedial Design Work Plan
1.1.3.1 Prepare Draft Remedial Design Work Plan
1.1.3.2 Review Draft Remedial Design Work Plan
1.1.3.3 Prepare Final Remedial Design Work Plan

1.1.4 Conduct Additional Investigative Activities
1.1.4.1 Obtain Hanford Site Permits
1.1.4.2 Required Hanford Site Services

1.1.4.3 Conduct lU-1 Field Investigation Activities

.3.1 Collect Soil Samples and Field Screening Samples

.2 Conduct Geophysical Surveys

.3 Conduct Soil Gas Surveys

.4 Prepare Draft Field Investigation Report for [U-1 Area

1.1.
1.1.4.3
1.1.43
1.1.43
1.1.4.3.5 Review Draft Field Investigation Report for IU-1 Area
I
4
4

4
4
4
4
4
1.1.4.4 Field Investigation Activities For EM-1, EM-2, EM-3

4.4.1 Collect Soil Samples and Field Screening Samples

4.4.2 Conduct Geophysical Surveys

4.4.3 Conduct Soil Gas Surveys

1.1.4.5 Preparation of Field Investigation Report

1.1.4.5.1. 1U-1 Site
1.1.4.5.1.1 Prepare Draft Field Investigation Report
1.1.4.5.1.2 Review Draft Field Investigation Report
1.1.4.5.1.3 Prepare Final Field Investigation Report

1.1.4.5.2. Other Sites
1.1.4.5.2.1 Prepare Draft Field Investigation Report
1.1.4.5.2.2 Review Draft Field Investigation Report
1.1.4.5.2.3 Prepare Final Field Investigation Report

1.1.5 Predesign Report (30% Design)

1.1.5.1 1100 IU-1 Area
(This element will not be used)

1.1.5.2 Monitoring Wells

1.1.5.2.1 IU-1 Site
1.1.5.2.1.1 Preliminary Design Criteria
1.1.5.2.1.2 Preliminary Location Plan
1.1.5.2.1.3 30% Drawings

1.1.5.2.2 EM2, EM3 Site
1.1.5.2.2.1 Preliminary Design Criteria
1.1.5.2.2.2 Preliminary Location Plan
1.1.5.2.2.3 30% Drawings

1.1.
1.1.
1.1.
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1.1.5.3 Soil Removal Actions at EM-1, EM-2, EM-3

1.1.5.83.1 Preliminary Design Criteria
1.1.5.3.2 Site Survey, Utility Location
1.1.5.3.3 Permits
1.1.5.3.4 Preliminary Volume Estimates
1.1.5.3.5 30% Drawings

1.1.5.4 UST Sites EM-2, EM-3
1.1.5.4.1 Prellmmary Site Maps
1.1.5.4.2 Preliminary Remediation Guidelines
1.1.5.4.3 Preliminary Tank Removal Procedures
1.1.5.4.4 30% Drawings

1.1.5.5 Landfill Cap, Horn Rapids Landfill (HRL)
1.1.5.5.1 Preliminary Landfill Cap Design Criteria
1.1.5.5.2 Preliminary Cap Design
1.1.5.5.3 Preliminary Volume Estimates
1.1.5.5.4 Preliminary Selection of Borrow Materiais (CENPW)
1.1.5.5.5 30% Drawings

1.1.5.6 Review Pre-Design Report 1100 |U-1 Area
(This element will not be used)

1.1.5.7 Response to Comments 1100 IU-1 Area
1.1.5.8 Review Pre-Design Report (EM-1, EM-2, EM-3 Monitoring Wells)
1.1.5.9 Response to Comments (EM-1, EM-2, EM-3 Monitoring Wells)
1.1.5.10 Review Pre-Design Report (Soil Removal Actions at EM-1, EM-2, EM-3)
1.1.5.11 Response to Comments (Soil Removai Actions at EM-1, EM-2, EM-3)
1.1.5.12 Review Pre-Design Report (UST Sites, EM-2, EM-3)
1.1.5.13 Response to Comments (UST Sites, EM-2, EM-3)
1.1.5.14 Review Pre-Design Report (Landfill Cap, HRL)
1.1.5.15 Response to Comments (Landfill Cap, HRL)
1.1.6 Remedial Design Report-100 Percent

1.1.6.1 Prepare 100 Percent Remedial Design Report 1100 IU-1 Area
(This element will not be used)

1.1.6.2 Prepare 100 Percent Remedial Design Report EM-1, EM-2, EM-3
Monitoring Wells
1.1.6.2.1 100 % Design Documents (Plans and Specifications)
1.1.6.2.2 100 % Cost Estimate

1.1.6.3 Prepare 100 Percent Remedial Design Report Soil Removal Actions at EM-1
1.1.6.3.1 100 % Design Documents (Plans and Specifications)
1.1.6.3.2 100 % Cost Estimate

1.1.6. 4 Prep re 100 Percent Remedial Design Report UST Sites, EM-2, EM-3
1.6.4.1 100 % Design Documents (Plans and Specifications)
1.6.4.2 100 % Cost Estimate

1.1.6.5 Prepare 100 Percent Remedial Design Report Landfill Cap, HRL
1.1.6.5.1 100 % Design Documents (Plans and Specifications)
1.1.6.5.2 100 % Cost Estimate
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1.1.6.6 Review of 100% Remedial Design Report 1100 IU-1 Area
(This element will not be used)

1.1.6.7 Review of 100% Remedial Design Report EM-1, EM-2, EM-3 Monitoring
Wells

1.1.6.8 Review of 100% Remedial Design Report Soil Removal Actions at EM-1,
EM-2, EM-3

1.1.6.9 Review of 100% Remedial Design Report UST Sites, EM-2, EM-3
1.1.6.10 Review of 100% Remedial Design Report Landfill Cap, HRL

1.1.6.11 Prepare Final 100 Percent Remedial Design Report 1100 |U-1 Area
(This element will not be used)

1.1.6.12 Prepare Final 100 Percent Remedial Design Report EM-1, EM-2, EM-3
Monitoring Wells
1.1.6.12.1 Final 100 % Design Documents (Plans and Specifications)
1.1.6.12.2 Final 100 % Cost Estimate

1.1.6.13 Prepare Final 100 Percent Remedial Design Report Soil Removal Actions
at EM-1, EM-2, EM-3
1.1.6.13.1 Final 100 % Design Documents (Plans and Specifications)
1.1.6.13.2 Final 100 % Cost Estimate

1.1.6.14 Prepare Final 100 Percent Remedial Design Report UST Sites, EM-2,
EM-3
1.1.6.14.1 Final 100 % Design Documents (Plans and Specifications)
1.1.6.14.2 Final 100 % Cost Estimate

1.1.6.15 Prepare Final 100 Percent Remedial Design Report Landfill Cap, HRL
1.1.6.15.1 Final 100 % Design Documents (Plans and Specifications)
1.1.6.15.2 Final 100 % Cost estimate
1.2 REMEDIAL ACTION
1.2.1 Project and Technical Management
1.2.2 Prepare Remedial Action Work Plan Outline
1.2.3 Complete NEPA Permitting Requirements
1.2.4 Obtain Construction Excavation Permits
1.2.4.1 1U-1 Site
1.2.4.2 Other Sites
1.2.5 Prepare Off-Site Transport Manifests
1.2.6 Procurement Activities Technical Support
1.2.6.1 IU-1 Site
1.2.6.2 Other Sites
1.2.7 Remedial Action Technical Support

1.2.7.1 1U-1 Site
1.2.7.2 Other Sites
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DESCRIPTION OF WORK BREAKDOWN STRUCTURE ELEMENTS

1.0 Remedial Design and Remedial Action for the 1100 Area

The work breakdown structure (WBS) for conducting the Remedial Design/Remedial Action
for the Hanford 1100 Area is discussed below. The work tasks have been grouped into two major
components, Remedial Design (WBS element 1.1) and Remedial Action (WBS element 1.2).

1.1 Remedial Design

The components of the Remedial Design for the Hanford 1100 Area are discussed below.

1.1.1 Project and Technical Management

Project management tasks by the U.S. Army Corps of Engineers (USACE) Walla Walla
District (CENPW) and its remedial design contractor will be conducted under this task. CENPW will
prepare status reports, attend meetings, track budgets, and oversee the Architect-Engineer (A-E).
The A-E will conduct general management activities (i.e., monthly reports, meetings, coordination
resource allocation, scheduling, etc.) required for the successful execution of the project. All
quality assurance (QA) activities will be performed under this element, including internal audits,
surveillances, participation in and external audits of the A-E, planning/procedures updates,
document distribution, preparation of records turnover packages, and any other QA requirements.

1.1.2 Data Review

This task will include a review of the Remedial Iinvestigation and Feasibility Study
prepared for the EM-1 Area, and the Draft Limited Field Investigation/Focused Feasibility Study
prepared for EM-2, EM-3, and IU-1. Relevant design criteria and any supplementary data needs
will be identified for each site.

1.1.3 Remedial Design Work Plan

This task includes the preparation of the work plan describing the scope and schedule for
designing the remedial alternatives selected for the 1100 Area Operable Units. The Remedial
Design Work Plan will identify the work breakdown elements of the project and establish the level
of effort for each.

1.1.3.1 Prepare Draft Remedial Design Work Plan. This task includes the preparation of the
Draft Remedial Design Work Plan. Internal report review and other QA activities will be included.

1.1.3.2 Review Draft Remedial Design Work Plan. This task includes review of the Draft
Remedial Design Work Plan by the DOE, Ecology, and CENPW.

1.1.3.3 Prepare Final Remedial Design Work Plan. This task involves the preparation of the Final
Remedial Design Work Plan responding to and incorporating DOE, Ecology, and the CENPW
comments.

1.1.4 Conduct Additional Investigative Activities

Additional information that is relevant to the design process will be collected. The process
of obtaining site permits, scheduling services through Hanford site contractors, and additional
field activities are included as sub-elements for this task.

1.1.4.1 Obtain Hanford Site Permits. This task involves obtaining permits to access restricted
areas within the Hanford site. This will be a cooperative effort between the remedial design
contractor and the USACE.
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1.1.4.2 Required Hanford Site Services. This task involves making arrangements for Hanford
Site Services, such as the location of utility lines, provision of maps and as-builts of areas of
interest for the remedial design. This will also be a cooperative effort involving CENPW with input
from the remedial design contractor.

1.1.4.3 Conduct IU-1 Field Investigation Activities. Field investigations relevant to the 1U-1
Operable Unit will begin as soon as possible. Field crews will conduct a large number of sampling
and surveying activities, including excavation of test pits and geophysical surveys.

1.1.4.3.1 Collect Soil Samples and Field Screening Samples. Soil samples will be
collected from both soil borings and test pits. A subcontractor will be obtained as required for
these activities and each activity will require field oversight. Field screening techniques will
include the use of immunoassay tests and gas chromatography, and will require a mobile
IPaIboratory. Further details concerning sampling procedures are outlined in the Field Sampling
an.

1.1.4.3.2 Conduct Geophysical Surveys. A subcontractor will be obtained to conduct
geophysical surveys in areas where metallic wastes (i.e., drums or storage tanks) are suspected to
be buried. Oversight of geophysical surveying activities will be required.

1.1.4.3.3 Conduct Soil Gas Surveys. Soil gas surveys will be conducted by a
subcontractor. Oversight of the soil gas surveys will be required.

1.1.4.3.4 Prepare Draft Field Investigation Report for IlU-1 Area. A draft report will be
prepared describing the field activities and presenting data obtained from field sampling. This
task also includes the necessary task-specific QA activities, such as internal report review.

1.1.4.3.5 Review Draft Field Investigation Report for IU-1 Area. The Draft Field
Investigation Report for IU-1 Area will be reviewed by DOE, Ecology, EPA, and CENPW.

1.1.4.4 Other Field Investigation Activities. Field work will also be conducted at operable units
1100-EM-1, 1100-EM-2, and 1100-EM-3. Task descriptions are identical to those discussed above
for the 1100-1U-1 operable unit.

1.1.4.4.1 Collect Soil Samples and Field Screening Samples. See discussion under WBS
1.1.4.3.1.

1.1.4.4.2 Conduct Geophysical Surveys. See discussion under WBS 1.1.4.3.2.
1.1.4.4.3 Conduct Soil Gas Surveys. See discussion under WBS 1.1.4.3.3.

1.1.4.5 Preparation of Field Investigation Report. This taskincludes the preparation of the
report summarizing the results of all field activities at the 1100 Area operable units. This task
also includes the necessary task-specific QA/QC activities, such as internal report review and
documentation.

1.1.4.5.1 IU-1 Site

1.1.4.5.1.1 Prepare Draft Field Investigation Report. This task includes the
preparation of the Draft Field Investigation Report. Internal report review and associated QA
activities will also be included.

1.1.4.5.1.2 Review Draft Field Investigation Report. This task is for review of the
Draft Field Investigation Report by the EPA, DOE, Ecology, and the CENPW. It includes a review
conference for discussing CENPW comments, attended by two to three professionals representing
the remedial design contractor.

1.1.4.5.1.3 Prepare Final Field Investigation Report. This task involves the
preparation of the Draft Field Investigation Report incorporating the DOE, EPA, Ecology, and the
CENPW comments.
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1.1.4.5.2 Other Sites

1.1.4.5.2.1 Prepare Draft Field Investigation Report. This task includes the
preparation of the Draft Field Investigation Report. Internal report review and associated QA
activities will also be included.

1.1.4.5.2.2 Review Draft Field Investigation Report. This task is for review of the
Draft Field Investigation Report by the EPA, DOE, Ecology, and the CENPW. It includes a review
conference for discussing CENPW comments, attended by two to three professionals representing
the remedial design contractor.

1.1.4.5.2.3 Prepare Final Field Investigation Report. This task involves the
preparation of the Draft Field Investigation Report incorporating the DOE, EPA, Ecology, and the
CENPW comments.

1.1.5 Predesign Report (30% Design)

The Pre-Design Report will be a 30% design document that summarizes the information available
at each of the operable units and lists the design criteria for each site. Preliminary design details
with preliminary calculations and topographical maps will be included.

1.1.5.1 1100 iU-1 Area. (This element will not be used. Remediation for the 1100 IU-1 Area will
be based on the Pre-Remedial Summary Report.)

1.1.5.2 EM-1, EM-2, EM-3 Monitoring Wells. Proposed design criteria and locations of additional
monitoring wells at EM-1, EM-2, and EM-3 will be included in this portion of the Pre-Design
Report. This information will come from existing USACE guide specifications and available site
maps.

1.1.5.2.1 |U-1 Site

1.1.5.2.1.1 Preliminary Design Criteria. Preliminary well construction design
criteria will be presented in the Pre-Design Report.

1.1.5.2.1.2 Preliminary Location Plan. A map of proposed monitoring well
locations for EM-1, EM-2, and EM-3 will be included.

1.1.5.2.1.3 30% Drawings. This will include removal details, site sketches and
show preliminary location data.

1.1.5.2.2 Other Sites

1.1.5.2.2.1 Preliminary Design Criteria. Preliminary well construction design
criteria will be presented in the Pre-Design Report.

1.1.5.2.2.2 Preliminary Location Plan. A map of proposed monitoring well
locations for EM-1, EM-2, and EM-3 will be included.

1.1.5.2.2.3 30% Drawings. This will include removal details, site sketches and
show preliminary location data.

1.1.5.3 Soil Removal Actions at EM-1, EM-2, and EM-3. Preliminary design details and criteria
for soil removal will be included in the Pre-Design Report.

1.1.5.3.1 Preliminary Design Criteria. Design criteria for removal of soils will be
presented and will include data gathered previously and more recently during the field
investigation.

1.1.5.3.2 Site Survey, Utility Location. Areview of available topographic site survey data
will be conducted for EM-1, EM-2, and EM-3 to summarize whatever site information is presently
available and will be presented in draft formin the Pre-Design Report. This information will be
required to estimate soil volumes for remedial activities.

1.1.5.3.3 Permits. Prior to excavation of soils at each site, a permit must be secured from
Hanford. This will be the draft submittal task for such permits.

D
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1.1.5.3.4 Preliminary volume estimates. Soil volume estimates for excavation, removal,
transport, incineration and backfill will be calculated and presented in the Pre-Design Report.

1.1.5.3.5 30% Drawings. This drawing set will include preliminary topographic maps,
sketches, and site plans necessary to illustrate excavation areas and grading of sites.

1.1.5.4 UST Sites EM-2, EM-3. Remedial Design criteria and general information for USTs found
during the additional investigative activities will be included. This will consist of maps and
sketches with available UST guidance information applicable to the areas involved.

1.1.5.4.1 Preliminary Site Maps. Site maps indicating locations of documented existing
USTs at sites EM-2 and EM-3 will be created and included in the Pre-Design Report.

1.1.5.4.2 Preliminary Remediation Guidelines. Plans for remediation of USTs at EM-2 and
EM-3 will be presented in the Pre-Design Report. Actions proposed for soil and/or groundwater
cleanup will be included.

1.1.5.4.3 Preliminary Tank Removal Procedures. Plans for tank removal will be outlined
in the Pre-Design Report and will follow applicable UST closure regulations.

1.1.5.4.4 30% Drawings. Preliminary (30%) drawings and sketches will be generated to
showtank locations, removal details, and other civil features.

1.1.5.5 Landfill Cap, Horn Rapids Landfill (HRL). The asbestos-contaminated sections of the
Horn Rapids Landfill will be contained in place and capped. The PCB-contaminated area within
the HRL will be excavated and removed with the work described in section 1.1.5.3.

1.1.5.5.1 Preliminary Landfill Cap Design Criteria. Landfill cap design criteria for the
HRL will be presented in the Pre-Design Report. The design criteria will provide the project team
with a summary description of the design requirements for capping the asbestos-containing
sections of the landfill.

1.1.5.5.2 Preliminary Cap Design. A 30% landfill cap design (including materials to be
used, dimensions of the cap etc.) will be presented in the Pre-Design Report.

1.1.5.5.3 Preliminary Volume Estimates. Volume estimates of capping material will be
estimated and included in the Pre-Design Report.

1.1.5.5.4 Preliminary Selection of Borrow Materials. The location and characterization of
borrow materials to be used for the HRL capping will be presented in the Pre-Design Report.

1.1.5.5.5 30% Drawings. Preliminary drawings for the HRL will be full-sized CAD-style
drawings depicting the existing topographic features of the site, grading plans and capping
details. An environmental protection plan showing stormwater control and drainage will be
necessary as part of the construction process.

1.1.5.6 Review Pre-Design Report 1100 IU-1 Area. (This element will not be used.) The
Pre-Remedial Summary Report will be reviewed by the DOE, EPA, Ecology, and the CENPW. The
review will include a one-day meeting to discuss comments attended by two to three professionals
representing the remedial design contractor.

1.1.5.7 Response to Comments 1100 IU-1 Area. Comments to the 1U-1 Pre-Remedial Summary
Report will be addressed in writing and returned to the reviewers.

1.1.5.8. Review Pre-Design Report (EM-1, EM-2, EM-3 Monitoring Wells). The Pre-Design
Report will be reviewed by the DOE, EPA, Ecology, and the CENPW. This review will include a
telephone conference with the review parties to discuss comments.

1.1.5.9 Response to Comments (EM-1, EM-2, EM-3 Monitoring Wells). Comments to the IU-1
Pre-Design Report will be addressed in writing and returned to the reviewers.

1.1.5.10 Review Pre-Design Report (Soil Removal Actions at EM-1, EM-2, and EM-3). The
Pre-Design Report will be reviewed by the DOE, EPA, Ecology, and the CENPW. The review will
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include a one-day meeting to discuss comments attended by two to three professionals
representing the remedial design contractor.

1.1.5.11. Response to Comments (Soil Removal Actions at EM-1, EM-2, and EM-3). Comments
to the [U-1 Pre-Design Reoort will be addressed in writing and returned to the reviewers.

1.1.5.12 Review Pre-Design Report (UST Sites, EM-2, EM-3). The Pre-Design Report will be
reviewed by the DOE, EPA, Ecology, and the CENPW. This review will include a teleconference to
discuss comments.

1.1.5.13. Response to Comments (UST Sites, EM-2, EM-3). The Pre-Design Report will be
reviewed by the DOE, Ecology, and the USACE. This review will include a teleconference to
discuss comments.

1.1.5.14 Review Pre-Design Report (Landfill Cap, HRL). The Pre-Design Report will be reviewed
by the DOE, EPA, Ecology, and the CENPW. The review will include a one-day meeting to discuss
comments attended by two to three professionals representing the remedial design contractor.

1.1.5.15. Response to Comments (Landfill Cap, HRL). The Pre-Design Report will be reviewed
by the DOE, Ecology, and the USACE. The review will include a one-day meeting to discuss
comments attended by two to three Montgomery professionals.

1.1.6 Remedial Design Report-100 Percent

This task involves incorporation of comments on the 30% Design Report received from
DOE, EPA, Ecology, and the CENPW. Final, constructable, design calculations and detailed
construction drawings and specifications will be included.

1.1.6.1 Prepare 100% Remedial Design Report 1100 IU-1 Area. (This element will not be used.)

1.1.6.2 Prepare 100% Remedial Design Report EM-1, EM-2, EM-3 Monitoring Wells. The 100%
effort will include plans and specifications and a cost estimate for the remedial action at the EM-1,
EM-2, and EM-3 areas.

1.1.6.2.1 100% Design Documents (Plans and Specifications). The 100% design
documents will be prepared for bidding. This will include drawings where appropriate, and
written specifications as needed for remedial action.

1.1.6.2.2 100% Cost estimate. The 100% complete cost estimate will be the engineer's
estimate for the individual bid packages that are competitively bid.

1.1.6.3 Prepare 100% Remedial Design Report Soil Removal Actions at EM-1, EM-2, And EM-3.
The 100% effort will include plans and specifications and a cost estimate for the remedial action at
the soil removal areas.

1.1.6.3.1 100% Design Documents (Plans and Specifications). The 100% design
documents will be prepared for bidding. This will include drawings where appropriate, and
written specifications as needed for remedial action.

1.1.6.3.2 100% Cost estimate. The 100% complete cost estimate will be the engineer’s
estimate for the individual bid packages that are competitively bid.

1.1.6.4 Prepare 100% Remedial Design Report UST Sites, EM-1, EM-2, EM-3. The 100% effort
will include plans and specifications and a cost estimate for the remedial action at the UST sites.

1.1.6.4.1 100% Design Documents (Plans and Specifications). The 100% design
documents will be prepared for bidding. This will include drawings where appropriate, and
written specifications as needed for remedial action.

1.1.6.4.2 100% Cost estimate. The 100% complete cost estimate will be the engineer’s
estimate for the individual bid packages that are competitively bid.
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1.1.6.5 Prepare 100 Percent Remedial Design Report Landfill Cap, HRL. The 100% effort will
include plans and specifications and a cost estimate for the remedial action at the HRL.

1.1.6.5.1 100 % Design Documents (Plans and Specifications). The 100 % design
documents will be prepared for bidding. This will include drawings where appropriate, and
written specifications as needed for remedial action.

1.1.6.5.2 100 % Cost Estimate. The 100 % complete cost estimate will be the engineers
estimate for the individual bid packages that are competitively bid.

1.1.6.6 I;Ieview of 100 Percent Remedial Design Report 1100 IU-1 Area. (This element will not
be used.

1.1.6.7 Review of 100 Percent Remedial Design Report EM-1, EM-2, EM-3 Monitoring Wells.

The 100% Design Report for the EM-1, EM-2, and EM-3 monitoring wells will be reviewed by the
DOE, EPA, Ecology, and the CENPW. Review will include a conference call to review changes prior
to final production.

1.1.6.8 Review of 100 Percent Remedial Design Report Soil Removal Actions at EM-1. The
100% Design Report for the Soil Removal Actions at EM-1 will be reviewed by the DOE, EPA,
Ecology, and the CENPW. Review will include a conference call to review changes prior to final
production.

1.1.6.9 Review of 100 Percent Remedial Design Report UST Sites, EM-1, EM-2, EM-3. The 100%
Design Report for the UST Sites at EM-1, EM-2, and EM-3 will be reviewed by the DOE, EPA,
Ecology, and the CENPW. Review will include a conference call to review changes prior to final
production.

1.1.6.10 Review of 100 Percent Remedial Design Report Landfill Cap, HRL. The 100% Design
Report for the HRL Landfill Cap will be reviewed by the DOE, EPA, Ecology, and the CENPW.
Review will include a conference call to reviewchanges prior to final production.

1.1.6.11 Prepare Final 100 Percent Remedial Design Report 1100 IU-1 Area. (This element will
not be used.)

1.1.6.12 Prepare Final 100 Percent Remedial Design Report EM-1, EM-2, EM-3 Monitoring Wells.
Comments from the 100 percent review will be incorporated into the final report and written
responses to review comments will be prepared for the design documents and the cost estimate.

1.1.6.13 Prepare Final 100 Percent Remedial Design Report Soil Removal Actions at EM-1, EM-
2, EM-3. Comments from the 100 percent review will be incorporated into the final report and
written responses to review comments will be prepared for the design documents and the cost
estimate.

1.1.6.14 Prepare Final 100 Percent Remedial Design Report UST Sites, EM-2, EM-3. Comments
from the 100 percent review will be incorporated into the final report and written responses to
review comments will be prepared for the design documents and the cost estimate.

1.1.6.15 Prepare Final 100 Percent Remedial Design Report Landfill Cap, HRL. Comments from
the 100 percent review will be incorporated into the final report and written responses to review
comments will be prepared for the design documents and the cost estimate.
1.2 REMEDIAL ACTION

The Remedial Action will require project plans and documents to guide the contractor and
provide standards for quality assurance and safety. Additional scheduling tasks will also be
required prior to the commencement of the Remedial Action.
1.2.1 Project and Technical Management

Project management tasks by CENPW and the remedial action contractor will be conducted
under this task. CENPW will prepare status reports, attend meetings, track budgets, and oversee
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the remedial action contractor. The remedial action contractor will conduct general management
activities (i.e., monthly reports, meetings, coordination resource allocation, scheduling, etc.)
required for the successful execution of the project. All quality assurance (QA) activities will be
performed under this element, including internal audits, surveillances, participation in and
external audits of the remedial action contractor, planning/procedures updates, document
distribution, preparation of information/records packages, and other QA activities.

1.2.2 Remedial Action Work Plan Qutline

The Remedial Action Work Plan outline will include a Scope of Work and conceptual
schedule for implementation of all remedial action tasks at each operable unit. The Contractor
will be required to complete each work plan prior to commencement of remedial action
alternatives. Adescription of the Remedial Action Team, how the RA contractor will conduct the
work, and an outline of how the contractor must comply with regulatory guidance will be included
in each document.

1.2.2.1 Prepare Draft Remedial Action Work Plan. This task includes the preparation of the Draft
Remedial Action Work Plan. Internal report review and documentation will also be included as
QA/QC activities.

1.2.3 Complete NEPA Compliance Activities

This task includes the completion of the flora and fauna surveys and cultural resource surveys.

1.2.4 Obtain Construction Excavation Permits

1.2.4.1 IU-1 Site. This task must be performed prior to any excavation or UST removal at
the IU-1 site. Permits may be required for test pits and exploratory work done during the
additional field investigation work. The USACE will be responsible for securing the permits. The
obtaining of permits must be scheduled such that data collection activities are not delayed.

1.2.4.2 Other Sites. This task must be performed prior to any excavation or UST removal
at all remaining sites. Permits may be required for test pits and exploratory work done during the
additional field investigation work. The USACE will be responsible for securing the permits. The
obtaining of permits must be scheduled such that data collection activities are not delayed. This
activity will take place independently and at a later time than the IU-1 site.

1.2.5 Prepare Off-Site Transport Manifests

This task involves the preparation of transportation manifests so that excavated material
classified as a hazardous or dangerous waste or as a PCB waste can be treated off site. Each
truck must have a transportation manifest completed and signed. The preparation of manifests
must be scheduled such that remediation activities are not delayed.

1.2.6 Procurement Activities Technical Support

1.2.6.1 1U-1 Site. This task will include support from the A-E during the
bidding/procurement phase of the project for the IU-1 site. The A-E will respond to questions and
issues from potential contractors prior to award of the contract. The A-E will also review and
compare the received bids for compliance with the contract requirements and make a
recommendation for selection.

1.2.6.2 Other Sites. This task will include support from the A-E during the
bidding/procurement phase of the project for the remaining sites. The A-E will respond to
questions and issues from potential contractors prior to award of the contract. The A-E will also
review and compare the received bids for compliance with the contract requirements and make a
recommendation for selection.
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1.2.7 Remedial Action Technical Support

1.2.7.1 1U-1 Site. The A-E will support the remedial action with technical or management
assistance daily during remediation of 1U-1 sites. This will include field support to guide the
contractor during excavation, characterization and cleanup, and activity tracking; plus office
support to evaluate contractor submittals, generate site closure plans, solve design problems
associated with changes, and review contractor pay requests.

1.2.7.2 Other Sites. The A-E will support the remedial action with technical or
management assistance daily during remediation ativities at all other sites. This will include field
support to guide the contractor during excavation, characterization and cleanup, and activity
tracking; plus office support to evaluate contractor submittals, generate site closure plans, solve
design problems associated with changes, and review contractor pay requests.
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5.0 ALTERNATIVE REMEDIAL TECHNOLOGIES

1.0 OFF-SITE LANDFILLING

Landfilling of materials is the currently suggested remedial alternative for most of the
1100 Area sites. If this remedial option is exercised, the contaminated materials will be
characterized, excavated, containerized, and transported to the receiving landfill facility. Most, if
not all, of the contaminated materials will require landfilling in a RCRA-permitted Subtitie C
hazardous waste landfill. The identified potential landfill is in Oregon.

Costs involved with landfilling include excavation of the material, transportation to the
landfill in Oregon, plus the cost for disposal. In addition, clean fill material must be obtained,
transported, and placed. If the materials removed for remediation require pretreatment to meet
land disposal restrictions, cost per ton will be significantly higher.

Advantages of landfilling include fast clean up of the site. Cleanup times are limited by
the time required to characterize the site and perform the excavation. Disadvantages of
landfilling include the costs required. Compared to other alternatives that will be described,
landfilling may prove to be the most costly alternative depending on site conditions. With
landfilling, the generator of the waste retains permanent liability for disposed materials.
Transportation costs can be substantial and clean backfill material must be obtained and
transported to site to replace the landfilled material.

1.1 THERMAL DESORPTION

Thermal desorption is an on-site process to thermally treat petroleum and solvent
contaminated soils. Soils are excavated and placed directly into the on site thermal desorption
unit. During the process, soils are heated and agitated in a rotary kiln to cause volatilization and
desorption of contaminants from the soil. The off gases are treated with a bag filter and catalytic
oxidation to destroy contaminants. The treated soils are reused to backfill the original excavation.

Costs associated with thermal desorption include excavation of soils, on-site treatment of
the material, off-gas treatment, and mobilization/demobilization of the treatment unit. There are
no costs associated with transportation of soils or purchase of backfill material since treatment is
performed on-site and treated soils are reused as backfill.

Advantages associated with thermal desorption include the fact that it may be significantly
less expensive than landfilling. After site closure, no liability is retained by site owner. Site clean
up times are about the same as for landfilling. The primary disadvantage of thermal desorption is
that, like landfilling, excavation and backfilling are still required.

1.2 SOIL VAPOR EXTRACTION

Soil vapor extraction (SVE) utilizes injection of air and/or extraction of air from soil to
cause volatilization of contaminants. Off gases are collected by a vacuum extraction system and
treated to destroy contaminants. SVE is an in-situ process that does not require any excavation
beyond installation of the system. SVE can be used to treat VOC contaminated soils.

Advantages of SVE include the fact that it is an in-situ process that requires no excavation.
Systems are typically easy to design and install. SVE is significantly less expensive than
landfilling and is also less expensive than thermal desorption due to lack of excavation costs.
After site closure, no liability is retained by site owner. A primary disadvantage of SVE is that
cleanup times are significantly longer (potentially years). Off gas treatment adds to cost of this
technology. SVE is readily applicable only to sites contaminated with highly volatile, high vapor
pressure compounds (i.e., certain types of solvents and light hydrocarbons such as gasoline).
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1.3 BIOVENTING

Bioventing is an in-situ process that utilizes injection of air and/or extraction of air from
soil to enhance biodegradation of non-chlorinated hydrocarbons. Since hydrocarbons are
mineralized by the process, off-gases typically do not require treatment. Bioventing requires
much lower air flow rates than SVE. Bioventing is most readily applied to sites contaminated with
non-chlorinated, medium to heavy hydrocarbons.

Advantages of bioventing include that it is an in-situ process that requires no excavation.
Systems are typically easy to design and install. Bioventing is potentially the least expensive of
the remedial methods discussed. Off-gases require no treatment and after site closure, no liability
is retained by site owner. The primary disadvantage of bioventing is that of all the remediation
alternatives discussed, cleanup times are longest (several years).
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2.0 SAMPLING PROGRAM OBJECTIVES

This section discusses the objectives of the field sampling program. This section is broken
down into EM-1 soil, EM-1 groundwater, and OUs EM-2, EM-3, and IU-1.

2.1 EM-1 SOIL

The contaminants and concentrations at most of the subsites within EM-1 are already known. In
addition, the extent of contamination has been partially defined. The only additional information
that is required for proper remediation is the limits of the areas contaminated above cleanup
goals. Thus, at the Discolored Soil Site, the sampling objective is to determine the limits of soil
contaminated with bis(2-ethylhexyl)phthalate (BEHP) above 71 mg/kg; at the Ephemeral Pool Site,
the sampling objective is to determine the limits of soil contaminated with polychlorinated
biphenyls (PCBs) above 1 mg/kg; and at the Horn Rapids Landfill, the sampling objective is to
determine the limits of soil contaminated with PCBs above 5 mg/kg. These limits should be
defined cost effectively; i.e., the optimum situation would be where the amount of money saved by
avoiding overexcavation would be balanced by the cost of additional characterization. Sample
analyses (including field screening methods) used during the remediation will approximate the
excavation limits, and confirmational samples analyzed by an off-site laboratory will verify that all
soil contaminated above the cleanup goals has been excavated.

The receiving facility (i.e., landfill or incinerator) requires a representative 1-quart sample of
soil from each subsite to evaluate the wastestream. Because these samples are required in
advance of transporting the soil to the receiving facility, they will be collected at least three weeks
prior to the start of remediation.

An exception is Site 600-2, which is an area which may have been used for disposal of military
debris. The objectives of the field sampling program are to positively determine the location and
areal extent of this site in order to develop an appropriate investigation scheme.

2.2 EM-1 GROUNDWATER
Six groundwater wells will be installed downgradient of the known extent of trichloroethene
(TCE) contamination to verify modeled predictions of TCE attenuation. The objectives of the

sampling program are:

e Verify that the groundwater near the George Washington Way Diagonal is currently
free of TCE contamination above 5 pg/L

* Assuming that expectations are met concerning the first objective, sample frequently
enough so that a timely evaluation of the need for active remedial measures can be
made if TCE is attenuated to a lesser extent than predicted.

2.3 EM-2, EM-3, AND lU-1

EM-2, EM-3, and |U-1 consist of a large number of uncharacterized Waste Management Units
(WMUs). The types and locations of contaminants can be speculated upon at some WMUs; in
other cases, there is no information regarding potential contamination whatsoever. The
objectives for sampling the WMUs in advance of remediation are as follows:

e Determine the types of contaminants present at each WMU

e Determine which sites require no remediation

e For sites that require remediation, identify which contaminants are present at
concentrations that require remediation

* Where relatively little additional effort is necessary, determine the approximate extent
of remediation that will be required.
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1.0 PROJECT BACKGROUND

As an appendix to the Remediation Design and Remedial Action Plan for the 1100 Area,
this Field Sampling Plan (FSP) has been written to describe the sampling necessary to carry out
the remediation of the 1100 Area. There will be three different phases of sampling:

¢ Investigatory sampling to determine whether remediation is necessary at a site. This
will be carried out only within Operable Units EM-2, EM-3, and IU-1. This sampling will
identify the contaminants present, their concentrations, and to a limited degree, the
area of contamination.

e Sampling during remediation to determine the necessary extent of an excavation.

¢ Sampling after the completion of an excavation to confirm that the excavation removed
all soil containing contaminants above action levels.

Site descriptions are provided in Section 1.0 of the Remediation Design and Remedial
Action Plan. Section 2.0 of this FSP describes the sampling program objectives. Section 3.0
describes the overall sampling program and indicates the sampling methods that will be used, the
number of samples that will be collected, their locations, and the analytes. Section 4.0 describes
how samples will be designated. Section 5.0 describes how samples will be collected. Section 6.0
describes sample handling and analytical procedures and reporting requirements.

Ad
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2.3.1 Types of Contaminants Present

The types of contaminants present at each WMU will be determined through the use of
geophysical surveys and/or soil gas sampling and/or soil sampling. Geophysical surveys do not
determine the types of contaminants present, but identify the locations of possible releases so that
follow-up soil sampling can be performed to identify the contaminants. Geophysical surveys will
be used to demarcate the extent of landfills, to determine whether leachate is leaking from the
bottom of landfills, and to locate large buried metal objects. The objectives of the geophysical
surveys are to 1) be sensitive enough to identify anomalies including drums and USTs (i.e., avoid
false negatives); 2) within the constraints of the first objective, minimize the number of anomalies
identified that do not correspond to probable sources of contamination (i.e., false positives); 3)
perform measurements with a close enough spacing so that likely sources of contamination will
not be missed; and 4) identify the iocation of each anomaly to within a 10-foot radius so that
follow-up sampling will collect either potentially contaminated soil or be close enough to the
release so that a negative result will be adequate to indicate that any release is too small to
warrant remediation.

For soil gas surveys, the objectives are to identify the principal volatile organic compounds
(VOCs) present within a WMU, the location of the highest concentrations of VOCs, and if
applicable, the location of the highest concentration of benzene.

Soil sampling addresses whether a WMU requires remediation, determines which
contaminants require remediation, and determines the approximate extent of remediation. Soil
sample analyses will generally require methods that provide positive identification of
contaminants. If the nature of potential contaminants is known prior to sampling (i.e., when
investigating the soil around a JP-4 tank), then this objective does not apply. Analytical methods
that only rule out the presence of contamination can be used if methods that positively identify the
contaminants are used as a follow-up measure.

2.3.2 Cleanup Levels

The detection limits of the analyses must be below cleanup levels as specified in the Record of
Decision (ROD), which are repeated here in Table 2-1. For contaminants not listed in the ROD,
the cleanup levels can either be looked up under the Washington Department of Ecology Model
Toxics Control Act (MTCA) Method A (Table 2 in MTCA), or can be calculated. The cleanup level
should also be calculated if the concentration listed by MTCA Method A is based on protection of
groundwater. Calculated cleanup levels are those that are estimated to result in no acute or
chronic toxic effects to human health via direct ingestion of contaminated soil. They are
calculated assuming that a 16-kg child ingests 200 milligrams of soil per day, every day
(Washington Administrative Code (WAC) 173-340-740(3)(iii)):

ABW 6
Soil Cleanup Level (mg/kg) = RFD x s|xR10 RS Equation 1

where: RFD = Oral Reference Dose (mg/kg-day)
ABW = Average Body Weight (kg)
SIR = Soil Ingestion Rate (mg/day)

The reference dose will be obtained from the Integrated Risk Information System (IRIS)
database when available. When a reference dose is not available on IRIS, it will be obtained from
the 1993 Health Effects Assessment Summary Tables or the most recent version.
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Table 2-1. Soil Cleanup Goals from Record of Decision
for EM-1, EM-2, and IU-1 OUs.

Hazardous Cleanup Goal
Substance (mg/kg)
Acetone 8,000
Aniline 175
Benzene 34.5
Carbon Tetrachloride 5.0
Chromium 1,600
Ethylbenzene 20
Lead 250
PAHs (carcinogenic)(®) 1.0
PCB Mixtures 1.0
Tetrachloroethylene 18(b)
Toluene 40
TPH (gasoline) 100
TPH (diesel) 200
1,1,1-Trichloroethane 20
Trichloroethylene 91(b)
Xylenes 20

(a) Includes benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, and ideno
(1,2,3-cd)pyrene.

(b) Calculated from Equation 3 and an oral slope factor
of 0.055 (mg/kg/day)'1 for tetrachloroethylene and
0.011 (mg/kg/day)'1 for trichloroethylene. These
slope factors are taken from EPA's Environmental
Criteria and Assessment Office (ECAQ), as cited by
EPA Region IXin Region IX Preliminary Remediation
Goals (PRGs) Third Quarter, 1993.

PAHs Polyaromatic hydrocarbons
PCBs Polychlorinated biphenyls
TPH Total petroleum hydrocarbons
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When multiple substances with similar toxicological effects are present, the sum of the hazard
quotients for all of these substances must be less than 1. The hazard quotient is the ratio of the
chronic daily intake to the reference dose. The chronic daily intake is calculated by rearranging
Equation 1 and substituting the actual contaminant concentration for the cleanup level:

Cx SR
ABW x 106 mg/kg

Chronic Daily Intake (mg/kg/day) = Equation 2

where: C = Contaminant Concentration (mg/kg)

For contaminants that are carcinogens, a second cleanup level will be calculated such that the
cancer risk does not exceed 1 in 1,000,000. The cleanup level will be calculated using the
following equation:

-6 6
Soil Cleanup Level (mg/kg) = 10— AS?FV!(xSII-IliFESJg 11 £, Equation 3

where: ABW = Average Body Weight (kg)
LIFE = Lifetime (years)
SF = Oral Slope Factor (mg/kg-day)-1
SIR = Soil Ingestion Rate (mg/day)
DUR = Duration of Exposure (years)

For this scenario, the child is assumed to be exposed for six years and to have a lifetime of 75
years (WAC 173-342-740(3)(iii)). The other exposure assumptions are the same as for
Equation 1. The slope factor will be obtained from IRIS if available or else from the most recent
version of the HEAST tables.

When multiple carcinogens are present, the sum of the cancer risks for all of the carcinogens
must be less than 1 in 100,000 (WAC 173-340-708(6)(d)). The cancer risk for an individual
contaminant is calculated as the product of the lifetime average intake and the slope factor. The
lifetime average intake is calculated by rearranging Equation 3 and substituting the actual
contaminant concentration for the cleanup level:

C x SIR x DUR
ABW x LIFE x 106 mg/kg

Lifetime Average Intake (mg/kg/day) = Equation 4

2.3.3 Determining the Extent of Remediation

The extent of remediation can be determined either in advance of or during remediation. The
extent of remediation will not be determined during pre-remedial sampling unless:

e The concentrations of contaminants can be determined in the field

e The cleanup levels of contaminants where concentrations can be determined are listed
on Table 2-1.

If these two criteria are met, the objective during pre-remedial sampting will be to determine
the depth of contamination that exceeds cleanup levels, and to determine if the total volume of
soil that requires excavation exceeds 40 cubic yards. If the volume of soil exceeds 40 cubic yards,
or if the contamination is excessively deep such that its removal creates logistical problems, the
appropriateness of landfilling all contaminated soil will be reconsidered.

The volume of 40 cubic yards is based on the fact that most sites are expected to have less
contaminated soil than this volume, and therefore, the presence of a larger volume is indicative
that the site is substantially different from available descriptions. Furthermore, other remedial
alternatives that require greater planning than landfilling will become more cost effective as the
scale of remediation increases. For the drain fields and landfills, the volume of soil applies to
each discrete area within the WMU that requires remediation. For most sites, the extent of
excavation will be determined during remediation.
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2.3.4 Sampling Objectives During Remediation
The sampling objectives during remediation are as follows:
* Cost eftectively determine the limits of soil contamination above cleanup goals

e Verify that the remediation successfully meets the cleanup goals.
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3.0 SAMPLING PROGRAM

This section discusses the activities required to meet the site objectives detailed in
Section 2.0. Included in this section are discussions of sampling activities and locations. For
clarity, this section is divided into two subsections detailing the activities prior to remediation and
during remediation. Since these activities will vary between sites, the sections are further divided
into discussions directly applicable to underground storage tank (UST) and aboveground tank
(AST) sites, transformer and drain concrete pads, groundwater, septic drain fields, landfills,
surface spills, and miscellaneous sites. Table 3-1 lists the sites that are grouped under these
divisions and outlines the sampling program both prior to and during remediation. Tables 3-2
and 3-3 summarize the soil gas and soil sampling, respectively, to be performed prior to
remediation only. Figures 3-1 through 3-5 are included to graphically illustrate pre-remediation
and remediation activities and the decision process associated with them. These figures should
be utilized in conjunction with the following sections.

3.1 PRE-REMEDIATION ACTIVITIES

3.1.1 Underground Storage Tanks and Aboveground Storage Tanks
Figure 3-1 illustrates the activities discussed in the following section.

3.1.1.1 Geophysical Survey. Since the existence and exact location of USTs and ancillary piping
are frequently unknown, a geophysical survey will be conducted at all UST sites prior to sampling
activities. An electromagnetic (EM) survey will determine the approximate location of the tanks
and piping, while ground-penetrating radar (GPR) will be used to identify the precise location and
orientation of the buried objects. GPR will also be used at the sites where no anomalies are
identified in the EM survey in an effort to determine the location of any backfill. Using a
permanent landmark adjacent to the site as an origin, a grid will be staked out over the suspected
UST area. The geophysical survey will be conducted as detailed in Section 5.1. Results of the
gaaophysical survey will be used to determine the position of the USTs and any ancillary piping.

ophysical surveys will not be conducted at AST sites unless they are necessary to locate
ancillary piping.

3.1.1.2 Soil Gas Survey. At AST sites and at UST sites where the geophysical survey has
determined the tanks are no longer present, soil gas surveys will be conducted to determine if a
leak or spill has occurred (i.e., if volatile contaminants are present). A minimum of four samples
will be collected. Two samples will be placed at the estimated position of the ends of the tank,
and the remaining two probes will be placed to form a square centered on the middle of the tank.
In addition, measurements will be taken every 10 feet along piping associated with the tank. An
exception is that soil gas measurements will not be collected at sites associated with the Missile
Control Center on top of Rattlesnake Mountain, as the presence of basalt at the ground surface
makes these measurements impractical. Probes will be placed to half the total depth of the UST,
up to a maximum depth of 6 feet. Probes will also be placed 6 feet below ground surface at AST
sites. Soil gas will be collected from each probe for on-site analysis. Analytes at fuel tank sites
will include benzene, toluene, ethylbenzene, and xylenes (BTEX). Analytes at solvent tank sites
will consist of carbon tetrachloride, trichloroethene (TCE), perchloroethene (PCE), 1,1,1-
trichloroethane (TCA), 1,1-dichloroethene (1,1-DCE), and 1,2-dichloroethene (1,2-DCE). Soil gas
results will determine if volatile organic compounds (VOCs) are present. The specific soil gas
analytes for each WMU are listed in both Tables 3-1 and 3-2. Section 5.2 details the soil gas
survey procedures.

If tank locations are not identified by the geophysical or soil gas surveys, additional
measures may be used to confirm that the proper area has been investigated if the tank location is
at all uncertain. These measures can include additional soil gas samples and/or lithological
sampling.

3.1.1.3 Soil Sampling. At UST or AST sites where results of the soil gas surveyindicate the
presence of contamination, soil will be sampled to investigate the extent of soil contamination.
Because existing tanks will be removed during remediation activities, pre-remediation soil
sampling will not be conducted at UST sites where the tanks are still in place. Soil borings will be
drilled and/or test pits will be excavated at locations where high soil gas concentrations were

A7



Table 3-1. Site Divisions and Analytes.

Soll Sampling
Analytes
Field (analyses by off-site
Screening and/or on-site
k. Possible Contaminants Soll Gas Analytes Analytes laboratory)
Underground Storage Tanks and Above
Ground Storage Tank Sites
EM-3
1218 Service Station Gasoline BTEX TPH, VOCs TPH, VOCs
1262 Solvent Tanks Chlorinated Solvents Carbon Tetrachloride, TCE, PCE, TCA, 1,1-DCE, 1,2-DCE VOCs VOCs
JA Jones Oil Storage Tanks Unknown Hydrocarbons BTEX TPH, VOCs VOCs, TPH
1U-1
H-52-C Surface Gas Tank Area (h:soline, Chlorinated Solvents, and TPH, VOCs TPH, VOCs, Metals(d)
tals
Building 6652-C Abandoned USTs Fuel Oil TPH, VOCs TPH, VOCs
Pumphouse Latrine 1500 Gallon Fuel Gil Fuel Oil TPH, VOCs TPH, VOCs
Storage Tank
Pumphouse Latrine 275 Gallon Fuel Gil Fuel Oil TPH, VOCs TPH, VOCs
Storage Tank
Abandoned Underground Storage Tanks Fuel Gil BTEX TPH, VOCs TPH, VOCs
H-52-L Surface Gas Tank Storage Area Gasoline, chlorinated solvents, and Benzene, Toluene, Carbon Tetrachloride TPH, VOCs TPH, VOCs, Metals(@)
metals
Concrete Pads
EM-3
1262 Transformer Pad PCBs PCBs PCBs
JA Jones Steam Piant Drain Pad Unknown VOCs VOCs, SVOCs, Metals(2)
1U-1
Radar Berm and Pads Hydraulic Fluid TPH TPH
Acid Neutralization Pit JP-4 and Metals TPH TPH, Metals(a)
Missile Refueling JP-4 Fueling Area JP-4 TPH TPH
JP-4 Fuel Pad JP-4 TPH TPH
Drain Fields
EM-2
Neptune's Potato and Separator Tank Unknown, but could include Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs VOCs
chlorinated and nonchlorinated
solvents
U-1
6652-C SSL Active Septic System Chlorinated and nonchlorinated VOCs VOCs
solvents
6652-C SSL Inactive Septic System Chlorinated and nonchlorinated VOCs VOCs
solvents
6652 ALE Field Storage Building Septic Chlorinated and nonchlorinated Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs VOCs
System solvents
6652-1 ALE Headquarters Septic System Chlorinated and nonchlorinated Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs VOCs
solvents
Missile Assembly and Test Building Inactive | Chlorinated and nonchlorinated Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs VOCs
Septic System solvents
Missile Bunker Drainfield Chlorinated and nonchlorinated Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs VOCs

solvents
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Table 3-1. Site Divisions and Analytes. (Cont)

Soil Sampling
Analytes
Field (analyses by off-site
Screening and/or on-site
Possible Contaminants Soll Gas Analytes Analytes laboratory)
Landfliis
U-1
Control Center Disposal Pits Unknown- Landtill areas could Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs, PCBs | VOCs, SVOCs, Metals,
otentially contain chlorinated and Pesticides/PCBs(a)
onchlorinated
Missile Bunker Landfill solvents, waste oils, missile fuel, Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs, SVOCs, Metals,
acids, and paint wastes. Pesticides/PCBs(a)
Horseshoe Site Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs, SVOCs, Metals,
Pesticides/PCBs(a)
H-52-L NIKE Base Landtill Benzene, Toluene, Carbon Tetrachloride, TCE, PCE, TCA VOCs, SVOCs, Metals,
Pesticldes/PCBs(3)
Spill and Surface Disposal Areas
BEm-2
Tar Flow Area Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Metals(a)
Stained Sands Area Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Metals(a)
BEM-3
1240 French Drain PCBs PCBs PCBs
1240 Suspect Spill Area Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Metals(a)
1226 Suspect Waste Oil Disposal Area Waste Oil and Metals TPH, VOCs TPH, VOCs, Metals
1212/1217 Suspect Battery Acid Disposal Metals, VOCs VOCs VOCs, Metals
Area
U-1
Pumphouse Disposal Slope Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Metals(a)
Missile Refueling Area Berm Pesticides and Herbicides Pesticides and
Herbicides
Missile Maintenance and Assembly Area Acid | Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Storage Shed Metals(@)
Missile Bunker Discharge Ditch Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Metals(d)
Main Entrance Stained Soil Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Metals(d)
Flammable Storage Block Shed/Missile Unknown PCBs, VOCs | VOCs, SVOCs, PCBs,
Maintenance and Assembly Area Palnt Shed Metals(a)
Missile Maintenance and Assembly Area Dry | Chlorinated and nonchlorinated VOCs VOCs

Well Drum

solvents
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Table 3-1.

Site Divisions and Analytes. (Cont)

Soil Sampling
Analytes
Field (analyses by off-site
Screening and/or on-site
Possible Contaminants Soil Gas Analytes Analytes laboratory)
Miscellaneous Sites
EM-1
Discolored Soil Site Bis(2-ethylhexyl)phthalate Phthalates
Ephemeral Pool PCBs PCBs PCBs
Horn Rapids Landfill PCBs PCBs PCBs
Site 600-2 Unknown T8D T8D TBD
u-1
Mound Site Northwest of Building 6652-G Unknown PCBs, VOCs | VOCs, (SV)OCs PCBs,
Metals!@
H-52-L Missile Bunker Sump Hydraulic fluid, JP-4, missile fuel TPH, VOCs TPH, VOCs, SVOCs,
Asbestos, Metals(a)
Generator Building PCBs, hydraulic fluid, waste oils PCBs, TPH PCBs, TPH
Hevator Doors PCBs PCBs PCBs

(a) Metals include antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.

BTEX Benzene,loluene, ethylbenzene, xylene

DCE 1,1-Dichloroethene
PCBs Polychlorinated biphenyis
PCE Perchloroethene

SVOCs Semi-volatile organic compounds

TBD To be determined

TCA 1,1,1-Trichloroethane

TCE Trichloroethene

TPH Total petroleum hydrocarbons
VOCs Volatile organic compounds

0 'A8d 80-v6-14/300
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Table 3-2. Soil Gas Sampling Summary.

. Field
\ Site Duplicate
Site Type Soil Gas Samples Samples(a) Analytes
EM-2
Neptune's Potato and Drain Field 26 samples spaced every 100 feet along the distribution 3 Benzene, Toluene, CCl4,
Separator Tank trench. TCE, PCE, TCA
EM-3
1218 Service Station UST/AST Dependent upon geophysical survey results. TBD BTEX
1262 Solvent Tanks UST/AST Dependent upon geophysical survey results. TBD CCl4, TCE, PCE, TCA,
1,1-DCE, 1,2-DCE
JA Jones Oil Storage Tanks|UST/AST Dependent upon geophysical survey results. TBD |BTEX
1U-1
Missile Bunker Landfill Landfill On a grid, with locations spaced at 50 foot intervals. 2 |Benzene, Toluene, CCl4,
Estimated 20 samples. TCE, PCE, TCA
Horseshoe Site Landfill On a grid with locations spaced at 50 foot intervals. 1 Benzene, Toluene, CCl4,
Estimated 9 samples. TCE, PCE, TCA
H-52-L NIKE Base Landfill |Landfill On a grid with locations spaced at 50 foot intervals. 3 Benzene, Toluene, CCl4,
Estimated 25 samples. TCE, PCE, TCA
Abandoned Underground |UST/AST Dependent upon geophysical survey results TBD BTEX
Storage Tanks
‘H-52-L Surface Gas Tank |UST/AST Four samples, with two samples at the projected ends of 0 Benzene, Toluene, CCl4,
Storage Area the tank, and the other two samples even with the center TCE, PCE, TCA
of the tank so that the four samples form a square.
6652 ALE Field Storage Drain Field Four soil gas samples will be collected along one line in 1 Benzene, Toluene, CCl4,
Building Septic System the center of the septic field. In addition, one sample will TCE, PCE, TCA
be collected at each end of the septic tank.
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Table 3-2. Soil Gas Sampling Summary. (Cont)

Two soil ?as samples will be collected in the center of the
septic field approximately 15 feet from each end of the
field.

Field
Site Duplicate
Site Type Soil Gas Samples Samples(a) Analytes

6652-1 ALE Headquarters |Drain Field Three soil gas samples will be collected along one line in 1 |Benzene, Toluene, CCl4,
Septic System the 15 x 150 foot area; and two samples will be collected TCE, PCE, TCA

along two lines in each of the two 70 x 100 foot areas.

One sample will be collected at each end of the septic

tank.
Missile Assembly and Test |Drain Field One soil gas sample will be collected at each end of the 0 kBenzene, Toluene, CCl4,
|Building Inactive Septic tank, and two samples (spaced 50 feet apart) will be TCE, PCE, TCA
System collected in the center of the septic field.
kMissile Bunker Drainfield |Drain Field 0 |Benzene, Toluene, CCl4,

TCE, PCE, TCA

(a) In addition, one equipment blank and one ambient air blank will be collected each day. See Section 5.2 for procedures.

BTEX Benzene, toluene, ethylbenzene, and xylenes

CCl4 Carbon tetrachloride

1,1-DCE  1,1-Dichloroethylene
1,2-DCE 1,2-Dichloroethylene

PCE Tetrachloroethylene

T8BD To be determined based on geophysical survey results. Field duplicates will be collected at a rate of ten percent of the total number
of soil gas samples.

TCA 1,1,1-Trichloroethane

TCE Trichloroethylene

UST/AST  Underground storage tank/aboveground storage tank
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TABLE 3-3. Soil Sarrpling Summary for Pre-Remedial Sampling.

Matrix Spike/
Blind Matrix Spike Analytical
site(d) Site type Soil Samples Repilcates(b) Replicates Analytes Method(€)
EM-1
Discolored Soil Site Miscellaneous | One composite sample for landlill characterization from subsamples 0 0 None None
at 20-foot intervals from 6 inches bgs. Subsamples collected with a
trowel.
Ephemeral Pool Miscellaneous | One composite sample lor landlill characterization [rom subsamples 0 0 None None
at 20-foot intervals from 6 inches bgs. Subsamples collected with a
trowel.
Horn Rapids Landtill Miscellaneous | One composite sample for landfill characterization from subsamples 0 0 None None
at 20-foot intervals from 6inches to two feet bgs. Subsamples
collected with a trowel.
' EM-2
Tar Flow Area SSDA Parform borings at six locations: 3 in the east “lobe”, 2 in the center 0 1 SVOCs, Metals Ot1-Site
“lobe”, and one in the west “lobe”. Collect samples at the surface Lab
and 3 feet bgs from each boring. Borings will be performed using a
hand auger. VOCs, PCBs Field
Screen
Stained Sands Area SSDA Collect a sample at the surface and at 3 feet from one boring in the 1 0 SVOCs, Metals OIf-Site
center of this area. Boring will be hand augered. Lab
VOCs, PCBs Field
Screen
eptune's Potato and Drain Field Dependent upon soil gas results TBD TBD VOCs Field
Separator Tank Screen
EM-3
1240 French Drain Area SSDA Collect a surlace sample and a sample 5 feet bgs from the drain. 0 0 PCBs Field
Samples will be collected with a hand auger. Screen
(a) Sites requiring remediation will also require a composite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) In addition to the specified QVQC samples, one source water blank will be required for each supply of source water; one trip blank will be required per cooler containing
samples for VOC analysis, and one equipment blank will be required for every 20 samples.
(c) Field screening for TPH will be performed to determine If levels exceed cleanup standards. If so, a sample will be submitted to a laboratory to obtain positive identification

concerning the type of fuel.

g%s Below ground surface

Bs Polychlorinated blphenyls

SSDA Surface spill and disposal area
SVOCs Semivolatile organic compounds
TBD To be determined

TPH Total petroleum hydrocarbons
UST/AST

VOCs Volatile organic compounds

Underground storage tank/aboveground storage tank
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TABLE 3-3. Soil Sampling Summmary for Pre-Rernedial Sampling. (Cont)

= Matrix Spike/
] Blind Matrix Spike Analytical
site(a) Site type Soil Sarmmples Replicates(b) Replicates Analytes Method(€)
1240 Suspect Spill Area SSDA In each of two areas where staining is present, collect a sample at 0 0 SVOCs, Metals Olf-Site
the surface and at 3 feet bgs, for a total of four samples. Samples Lab
will be collected with a hand auger or backhoe.
VOCs, PCBs Field
Screen
1226 Suspect Waste Oil SSDA Two borings each in area of stained soil and area where waste oil 1 0 TPH, Metals Oif-Sile
Disposal Area drums are stored. Samples collected immediately below the asphait Lab
and 3 feet below the asphalt. Samples will be collected with a hand
auger. VOCs, TPH Field
Screen
1212/1217 Suspect Battery | SSDA Divide the site into two 20-foot x 30-foot sections, and collecl 1 0 Metals Ofl-Site
Acid Disposal Area composite samples from the surface and at 3 feet from each section. Lab
Each composite will be made up of four subsamples evenly spaced
throughout the section. VOCs Field
Screen
1218 Service Station UST/AST Dependent upon geophysical or soil gas survey resulits. TBD 18D TPH, VOCs S?eld
reen
TPH Oli-Site
Lab
1262 Solvent Tanks UST/AST Dependent upon geophysical or soil gas survey results. TBD TED VOCs &I:ield
reen
JA Jones Ol Storage Tanks | UST/AST Dependent upon geophysical or soil gas survey results. 8D TBD TPH, VOCs slc:ield
reen
TPH Olf-Site
Lab
1262 Transformer Pad Concrete Pads | Collecl two samples 1 foot below the asphait with a hand auger and 0 0 PCBs Field
two wipe samples of the asphalt. Screen
(a) Sites requiring remediation will also require a composite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) In addition to the specified Q¥QC samples, one source water blank will be required for each supply of source water; one trip blank will be required per cooler containing
samples for VOC analysis, and one equipment blank will be required for every 20 samples.
(c) Field screening for TPH will be performed to determine if levels exceed cleanup standards. If so, a sample will be submitted to a laboratory to obtain positive identification

concerning the type of fuel.

isposal area

Semivolatile organic compounds

Total petroleum hydrocarbons
Underground storage tank/aboveground storage tank

g%s Below ground surface

Bs Polychlorinated biphenyls
SSDA Surface spill and

SVOCs

TBD To be determined

TPH

UST/AST

VOCs

Volatile organic compounds
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TABLE 3-3. Soil Sampling Summary for Pre-Remedal Sampling. (Cont)

= Matrix Spike/
Blind Matrix Spike Analytical
site(8) Site type Soil Sarmples Replicates(b) Replicates Analytes Method(C)
.FJ)A Jones Steam Plant Drain | Concrete Pads | Collect a surface sample and a sample at 3 feet below the drain. 0 1 SVOCs, Metals Off-Site
ad Lab
VOCs Field
Screen
101
Control Center Disposal Candfill Collect one sample at each of the five pits 1 foot below the base of 1 0 SVOCs, Metals Oif-Site
Pits each pit. Samples will be collected with a hand auger or backhoe. Lab
VOCs, PCBs Field
Screen
MissiTe Bunker Landfill Candfill Dependent upon soil gas and geophysical survey results. 18D TBD VOCs, SVOCs, Off-Site
Metals, PCBs Lab
Horseshoe Site Landfill Dependent upon soil gas and geophysical survey results. T8D TBD VOCs, SVOCs, -Site
Metals, PCBs Lab
H-52-L NIKE Base Landfill | Landfill Dependent upon soil gas and geophysical survey results. 18D TBD VOCs, SVOCs, -Site
Metals, PCBs Lab
Pumphouse Disposal Slope | SSDA Collect a composite sample from three surface locations on the 0 0 SVOCs, Melals Olf-Site
slope. Samples will be collected with a trowel. Lab
VOCs, PCBs Field
Screen
Missile Refueling Area SSDA Collect one composite sample Irom each berm. Six subsamples will 1 1 Pesticides, —Oll-Gite
rm be used to make up each composite sample, with two subsamples Herbicides Lab
from the top and each side. The subsamples will be collected from
the surface with a trowel.
(a) Sites requiring remediation will also require a composite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) In addition to the specified QWQC samples, one source water blank will be required for each supply of source water; one trip blank witl be required per cooler containing
samples for VOC analysis, and one equipment blank will be required for every 20 samples.
(c) Field screening for TPH will be performed to determine if levels exceed cleanup standards. If so, a sample will be submitted to a laboratory to obtain positive identification

concerning the type of fuel.

bgs Below ground surface
Bs Polychlorinated bidphenyls
SSDA Surface spill and disposal area
SVOCs Semivolatile organic compounds
TBD To be determined
TPH Total petroleum hydrocarbons
UST/AST Underground storage tank/aboveground storage tank
VOCs Volatile organic compounds
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TABLE 3-3. Soil Sarmpling Surrmrary for Pre-Remedial Sarrpling. (Cont)

Matrix Spike/
Blind Matrix Spike Analytical
Site() Site type Soil Sarmples Replicates(b) Replicates Analytes Method(€)
Missile Maintenance and SSDA One surface sample will be collected from the area by the shed with 0 0 SVOCs, Metals Oft-Site
Assembly Area Acid a trowel. Lab
Storage Shed
VOCs, PCBs Field
Screen
Missile Bunker Discharge | SSDA At each ol three locations where a discharge pipe is present, 1 0 SVOCs, Metals Off-Site
Ditch samples will be collected at the surface and at 5 feet bgs using a Lab
hand auger.
VOCs, PCBs Field
Screen
Main Entrance Stained Soil | SSDA One sample will be collected at the surface using a trowel. 0 0 SVOCs, Metals Ol{-séte
a
VOCs, PCBs Field
Screen
Flammable Storage Block | SSDA Two samples will be collected at each ol two borings. One boring T 0’ SVOCs, Metals "Off-Site
Shed/Missile Maintenance will be around the rack and one boring will be from an area of Lab
and Assembly Area Paint stained soil. Samples will be collected at the surface and 3 feet bgs
Shed using a hand auger. VOCs, PCBs Fietd
Screen
Missile Maintenance and SSDA Collect one surface sample and a sample at 3 feet from a hand 1 0 VOCs Field
Assembly Area Dry Well auger boring beside the drum. Screen
Drum
H-52-C Surface Gas Tank | UST/AST Sample at each of the two locations where a tank was stored, and 0 1 TPH, Metals Off-Site
Area collect a surface sample and a sample at 3 feet. Sampling will be Lab
with a hand auger or backhoe.
VOCs, TPH Field
Screen
(a) Sites requiring remediation will also require a composite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) In addition to the specified Q&/QC samples, one source water blank will be required for each supply of source water; one trip blank will be required per cooler containing
samples for VOC analysls, and one equipment blank will be required for every 20 samples.
(c) Fleld screening for TPH will be performed to determine if levels exceed cleanup standards. If so, a sample will be submitted to a laboratory to obtain positive identification

concerning the type of fuel.

bgs Below ground surface

P%Bs Polychlorinated blphenyls

SSDA Surface spill and disposal area
SVOCs Semivolatile organic compounds
TBD To be determined

TPH Total petroleum hydrocarbons
UST/AST

VOCs Volatile organic compounds

Underground storage tank/aboveground storage tank
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TABLE 3-3. Soil Sampling Summary for Pre-Remedial Sampling. (Cont)

Matrix Spike/
Blind Matrix Spike Analytical
site(a) Site type Soll Sarmples Replicates(b) Replicates Analytes Method(C)
Bullding 6652-C UST/AST Dependent upon geophysical survey results TBD TBD TPH, VOCs Field
Abandoned USTs Screen
TPH Off-Site
Lab
Pumphouse Latrine 1500- | UST/AST Collect samples at the surlace and 3 leet bgs Irom beneath the area 1 0 TPH, VOCs Field
Gallon Fuel Oil Storage where the tank was stored. Samples will be collected with a Screen
Tank backhoe.
TPH Olt-Site
Lab
Pumphouse Latrine 275- UST/AST Collect samples at the surlace and 3 leel bgs Irom beneath the area 0 0 TPH, VOCs Field
Gallon Fuel Oil Storage where the tank was stored. Samples will be collected with a Screen
Tank backhoe.
TPH Oft-Site
Lab
Abandoned Underground | UST/AST Dependent upon geophysical or soil gas survey results TED TED TPH, VOCs Field |
Storage Tanks Screen
TPH Olf-Site
Lab
[H-52-L Surface Gas Tank | UST/AST Dependent upon soll gas survey results TED TBD TPH, Metals Off-Site
Storage Area Lab
VOCs, TPH Field
Screen
Radar Berm and Pads Concrete Pads | Sample at lour locations In each of two areas identified as a pad. At 1 0 TPH Field
each of the total of eight locations, collect a surface sample and a Screen
sample at 3 feet. Samples will be collected with a hand auger or
backhoe.
(a) Sites requiring remediation will also require a composite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) In addition to the specified QA/QC samples, one source water blank will be required for each supply of source water; one trip blank will be required per cooler containing
samples for VOC analysis, and one equipment blank will be required for every 20 samples.
(c) Field screening for TPH will be performed to determine if levels exceed cleanup standards. |f so, a sample will be submitted to a laboratory to obtain positive identification

concerning the type of fuel.

bgs Below ground surface

Fb|¥chlorlnaled blphenyls
SSDA Surtace spill and

Semivolatile organic compounds
TBD To be determined

isposal area

Total petroleum hydrocarbons

Underground storage tank/aboveground storage tank
Volatile organic compounds
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TABLE 3-3. Soil Sampling Summary for Pre-Remedial Sarmpling. (Cont)

Matrix Spike/
Blind Matrix Spike Analytical
site(a) Site type Soil Samples Replicates(b) Replicates Analytes Method(C)
Acld Neutralization Pit Concrete Pads | One surface sample and one sample at a depth of 3 feet will be 0 1 TPH, Metals Otf-Site
collected from each of two borings. Borings will be made with a Lab
hand auger.
TPH Field
Screen
Missile Refueling JP-4 Concrete Pads | Sampling from acid neutralization pit will apply to this area. 0 0 TPH Field
Fueling Area Screen,
Otf-Site
Lab
JP-4 Fuel Pad Concrete Pads | Collect two surface samples with a trowel from around the pad. 0 0 TPH S(l:ield
reen,
Off-Site
Lab
6652-C SSL Active Septic Drain Field Collect four samples using a backhoe, with lwo samples beneath the 0 0 VOCs Field
System septic tank (one at the base and one 5 feet beneath the base of the Screen
tank), and two samples at the end of the septic line (one at the base
of the line and one 5 feet beneath the base).
6652-C SoL Inactive Seplic | Drain Field Coliect one sample beneath the septic tank and three samples in 0 0 VOCs Field
System :)he '((i':ainlield at a depth of 3 feet. Samples will be collected with a Screen
ackhoe.
6652 ALE Field Storage Drain Field Dependent upon the resuits of the soil gas survey. TBD TBD VOCs Feld
Building Septic System Screen
6652-1 ALE headquarters | Drain Field Dependent upon the results ol the soil gas survey. TED TBD VOCs Field
Septic System Screen
ssile Assembly and Test | Drain Field Dependent upon the results of the soil gas survey. T8D TBD VOCs Field
Building Inactive Septic Screen
System
(a) Sites requiring remediation will also require a composite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) In addition to the specified Q&/QC samples, one source water blank will be required for each supply of source water; one trip blank will be required per cooler containing
samples for VOC analysis, and one equipment blank will be required for every 20 samples.
(c) Field screening for TPH will be performed to determine if levels exceed cleanup standards. If so, a sample will be submitted to a laboratory to obtain positive identification

concerning the type of fuel.

bgs Below ground surface

Png Pol¥chlorlnaled bﬂ)henyls

SSDA Surface spill and disposal area

SVOCs Semivolatile organic compounds

TBD To be determined

TPH Total petroleum hydrocarbons

UST/AST  Underground storage tank/aboveground storage tank
VOCs Volatile organic compounds
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TABLE 3-3. Soil Sampling Surmymary for Pre-Remedial Sanpling. (Cont)

Matrix Spike/
Blind Matrix Spike Analytical
Site(d) Site type Soll Sarmples Replicates(b) Replicates Analytes Method(€)
Missile Bunker Drainfield Drain Field Dependent upon the results of the soil gas survey. TBD TB8D VOCs Field
Screen
Mound Site Northwest of Miscellaneous | Samples will be collected al geophysical anomalies. In addition, 0 1 SVOCs, Melals Oll-5ite
Building 6652-G two borings each will be located on the west side and on top of the Lab
mound. Samples will be collected at depths of 2 and S feet bgs from
each boring using a hand auger. VOCs, PCBs Field
Screen
H-52-L Missile Bunker Miscellaneous | Collect two samples (one at the surface and one 3 feet bgs) at each 1 0 SVOCs, Asbeslos, | Ol-Site
Sump of two locations Metals Lab
VOCs Field
Screen
Generator Building Miscellaneous | One surface sample will be collected with a trowel at each ol three 0 0 PCBs, TPH Field
transformer pads. Screen
TPH Off-Site
Lab
Elevator Doors Miscellaneous | Collect one wipe sampie Irom each of the [wo doors. 0 0 PCBs Sl::aeld
reen
x
© (a) Sltes requiring remediation will also require a composlite sample to be sent to the landfill facility at least three weeks prior to the start of remediation.
(b) in addition to the specified Q/QC samples, one source water blank will be required for each supply of source water; one trip blank will be required per cooler containing
samples for VOC analysis, and one equipment blank will be required for every 20 samples.
(c) Field screening for TPH will be performed to determine if levels exceed cleanup standards. If so, a sample will be submitted to a laboratory to obtain positive identification
concerning the type of fuel.
bgs Below ground surface
Bs Polychlorinated b!fhenyls
SSDA Surface spill and disposal area
SVOCs Semivolatlle organic compounds
TBD To be determined
TPH Total petroleum hydrocarbons
UST/AST Underground storage tank/aboveground storage tank
VOCs Volatile organic compounds
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Figure 3-1. Hanford 1100 Area UST and AST Sites Schematic of Sampling/Remediation Program.

Perform Soil Gas Survey to determine | _

Perform Geophysical Survey-
Electromagnetic (EM) Survey to determine
approximate locations of tanks and piping

Are

if a leak or spill has occurred

Is
contamination
present?

Conduct pre-remediation soil sampling

contamination
levels above
remediation
criteria?

contamination
exceed 40 cubic
yards or go too
deep?

Perform further site
characterization and re-
evaluate remedial alternatives

tanks/piping
present?

NO

Continue Geophysical Survey-Ground
Penetrating Radar (GPR) to identify precise
location and orientation of tanks/piping

Y

Excavate and dispose of tanks
and ancillary piping

Y

Perform field screening to assess if
soil contamination is present

Is
contamination

(field screening
or visual)
present?

NO

Excavate contaminated soil _
guided by field screening =

contamination
exceed 40 cubic
yards or go too
deep?

Perform confirmatory sampling ]

Are
contamination
levels above
remediation
criteria?

YES

Backfill excavation |

Y

Remediation complete

A-20




DOE/RL-94-08 Rev. 0

detected. Where soil gas measurements are not collected (i.e., at the Missile Control Center), soil
borings will be placed in the same configuration specified for soil gas measurements. In the event
refusal is encountered during drilling, the borehole will be abandoned and other attempts will be
made within a 5-foot radius of the original borehole. The position of each borehole will be
staked, and described in detail in the field logbook. Samples will be collected continuously during
drilling, following procedures outlined in Section 5.3. Soil samples will be logged to assess soil
characteristics and the presence of visible contamination.

Samples from fuel tank sites will be screened using a headspace analysis as detailed in
Section 5.3.6 for the presence of total VOCs. Two sample intervals from each boring with the
highest headspace levels and/or stained soil will be submitted for field screening for TPH and
VOCs, as detailed in Section 5.5. As an alternative, the headspace measurements can be
eliminated and all samples field screened. Samples from fuel tank sites that register
concentrations greater than 100 parts per million (ppm) of TPH through field screening will be
submitted to an off-site laboratory for analysis of TPH by the appropriate Washington State
Department of Ecology method (WTPH-G for gasoline tank sites, WTPH-D for diesel, and WTPH-
418.1 for fuel oil, JP-3, JP-4, and hydraulic fluid sites). The soil sampling with analysis of VOCs by
an analytical laboratory, as specified in Table 3-1, refers only to sampling during remediation.

Soil borings and/or test pits will be completed to the depth where contamination is no
longer detected by headspace analysis or to 5 feet below the bottom of the tank, whichever is
deeper. Laterally, soil borings will be completed until contamination is no longer detected by
field screening or the volume of contaminated soil exceeds 40 cubic yards, whichever is less. Soil
from each boring at a site that will require remediation (as indicated by field screening) will also
be composited and submitted to the receiving facility at least three weeks prior to the
commencement of remedial activities. Two borings (one from each end of the tank) will be drilled
for this purpose at UST sites where the tanks are still in place (and where no pre-remedial
investigation will be undertaken).

3.1.2 Concrete Pads
Figure 3-2 illustrates the activities discussed in the following section.

3.1.2.1 Soil Sampling. Soil sampling will be conducted at all pad sites. The location and depth of
each sample is specified in Table 3-3. A stainless steel hand auger will be used to advance
boreholes and collect samples. In the event a hand auger cannot be used due to subsurface
conditions, a backhoe may be used to collect samples. In the event refusal is encountered during
sampling, the location will be abandoned and other attempts will be made within a 5-foot radius of
the original borehole. The position of each borehole will be staked, and described in detail in the
field logbook. Samples will be collected continuously as described in Section 5.3 and will be field
screened for the presence of contaminants, as detailed in Section 5.5. Field screening will focus
on contaminants consistent with the history of pad usage (i.e., PCBs at transformer pad sites and
TPH and VOCs at refueling pads). Samples with over 100 ppm TPH by field screening will be
submitted to an off-site laboratory for analysis by the appropriate Washington State Department of
Ecology Method (see Section 3.1.1). Potential contaminants for each pad are listed in Table 3-1.

With the exception of the TPH analyses just referenced and samples from the JA Jones
Steam Plant Drain Pad and Acid Neutralization Pit, only samples necessary for waste
characterization will be sent off-site for analysis during pre-remedial sampling. Waste
characterization samples will be collected as a composite from areas representative of the
locations selected for soil samples. The waste characterization sample from a site will be
submitted to the selected waste treatment facility at least three weeks prior to commencement of
remedial activities. However, waste characterization samples are not required at sites that field
screening indicates will not require remediation. The depth and position of soil making up the
composite sample will be described in the field logbook.

Soil borings and/or test pits will be completed to the depth where contamination is no
longer detected or to 5 feet below ground surface, whichever is deeper. Laterally, soil borings
will be completed to the position where contamination is no longer detected or the volume of
contaminated soil exceeds 40 cubic yards. If samples are visibly contaminated but do not register
detectable levels of contaminants through field screening, they will be submitted to the laboratory
to document that contamination is not present.
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Figure 3-2. Hanford 1100 Area Concrete Pads Schematic of Sampiing/Remediation Program.
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3.1.2.2 JA Jones Steam Plant Drain Pad and Acid Neutralization Pit. Field screening will be
conducted for VOCs at the JA Jones Steam Plant Drain Pad. Field screening for TPH and VOCs will
be conducted at the Acid Neutralization Pit. Soil samples will be collected as described in Table
3-3 and submitted to a laboratory for analysis. At the JA Jones Steam Plant Drain Pad, samples
will be analyzed for semi-volatile organic compounds (SVOCs) by EPA Method 8270, and metals by
EPA Method 6010. The samples will be from locations where VOCs were detected above cleanup
levels during field screening, not at the perimeter where VOCs were below cleanup levels.
Samples from the Acid Neutralization Pit will be analyzed for metals by EPA Method 6010 and TPH
by Washington State Department of Ecology WTPH-D method. Analytical results will be used to
characterize site contaminants and the need for remediation.

3.1.3 Groundwater

3.1.3.1 No pre-remediation activities are necessary for groundwater.

3.1.4 Drain Fields

Figure 3-3 illustrates the activities discussed in the following section. It is assumed that
the extent of each drain field can be identified by inspection. If this assumption is incorrect, a
resistivity and/or GPR survey will be performed as described in Section 5.1 to define the limits of
the drain field. If the location of a drain field is still uncertain, additional measures will be taken
to obtain positive identification.

3.1.4.1 Soil Gas Survey. Since no sampling has been done in the soils surrounding septic drain
fields, soil gas surveys will be conducted to determine if volatile contaminants are present. Agrid
will be staked out over the suspected drain field area at 50-foot intervals along the grid lines.
Soil gas probes will be placed approximately 6 feet below ground surface. In the event this depth
cannot be attained, the probes will be placed as deep as possible. Gas will be collected from
each probe for analysis by an on-site laboratory. Analytes will include benzene, toluene, carbon
tetrachloride, TCE, PCE, and TCA. Section 5.2 details soil gas survey procedures.

As in the case of the USTs/ASTs, soil gas measurements will not be collected at sites within
the Missile Control Center on top of Rattlesnake Mountain (as shown in Figure 1-5) due to the
presence of basalt at the surface. At these sites, soil samples will be collected using a backhoe.
The number, depth, and location of these samples is indicated in Table 3-3.

3.1.4.2 Soil Sampling. At locations other than the Missile Control Center, soil sampling conducted
to determine the extent of soil contamination will be based on soil gas results. At a minimum, soil
borings will be performed in the areas indicated by soil gas results to have the highest
concentration of total VOCs and/or benzene. Samples also will be collected from the areas
registering soil gas concentrations at least 10 percent of the highest concentrations. |If
modification of this scheme is necessary, any deviations shall be fully documented and justified in
the field logbook. In the event refusal is encountered during drilling, the borehole will be
abandoned and other attempts will be made within a 5-foot radius of the original borehole. The
position of each borehole with respect to the permanent landmark referenced for the soil gas
survey will be described in detail in the field logbook. Samples will be collected continuously
during drilling, following procedures outlined in Section 5.3. Soil samples will be logged to
assess soil characteristics and the presence of visible contamination. Samples from the two
intervals with the highest headspace readings and/or containing visibly stained soil will be field
screened for the presence of organic vapors, as detailed in Section 5.5 (laboratory analyses, as
indicated in Table 3-1, will only be performed during the remediation phase). As an alternative,
the headspace measurements can be eliminated and all samples field screened. In addition, if
one or more field screening results indicates that there may be soil present contaminated above
cleanup levels, portions of these samples will be composited into one sample for each drain field.
This sample will be submitted to the selected waste treatment facility at least three weeks prior to
commencement of remedial activities for the purpose of waste characterization. Soil borings will
be completed to the depth where contamination is no longer detected or to 5 feet below the
bottom of the drain field, whichever is deeper. Laterally, soil borings will be completed to the
position where contamination is no longer detected by field screening or the volume of
contaminated soil within an area of a drain field exceeds 40 cubic yards.
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Figure 3-3. Hanford 1100 Area Drain Field Schematic of Sampling/Remediation Program.
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3.1.5 Landfills
Figure 3-4 illustrates the activities discussed in the following section.

3.1.5.1 Geophysical Survey. Due to their heterogeneous nature, landfills will be investigated
with several geophysical methods. A resistivity survey will be conducted to map increases in
dissolved solids in either a shallow perched aquifer or the unsaturated zone that could be
indicative of a contaminant release from the landfill. An EM survey will be conducted to determine
anomalous areas within the landfill that could be indicative of buried metallic materials (i.e.,
buried drums). A GPR survey will be conducted in areas determined by the EM survey to contain
anomalous readings. The GPR survey will be used to provide better definition of subsurface
conditions in these areas and to define locations of any buried materials. A grid will be staked out
over the landfill area for the EM survey, and will cover a wide area to provide general information
on subsurface conditions. Grids for the GPR survey will be closely spaced over areas indicated by
the EM survey to contain anomalies. Geophysical surveys will be conducted as detailed in Section
5.1.

3.1.5.2 Soil Gas Survey. Since no sampling has been done in the landfill areas, soil gas surveys
will be conducted to determine if volatile contaminants are present. Using a permanent landmark
adjacent to the site as an origin, a grid with 50-foot spacing between lines will be staked out over
the landfill area. Soil gas probes will be placed at 50-foot intervals along the grid lines. Probes
will be placed approximately 6 feet below ground surface. In the event this depth cannot be
attained, the probes will be placed as deep as possible. Soil gas will be collected from each
probe for analysis by an on-site laboratory. Analytes will include benzene, toluene, carbon
tetrachloride, TCE, PCE, and TCA Section 5.2 details soil gas survey procedures.

3.1.5.3 Soil Sampling. Using soil gas and geophysical results as a basis for establishing
sampling locations, soil sampling will be conducted to determine the extent of soil contamination.
Test pits will be completed through areas indicated by geophysical survey results to contain
anomalies. Soil borings or test pits will be performed in the areas indicated by soil gas results to
be the most contaminated. In the event refusal is encountered during drilling, the borehole will
be abandoned and other attempts will be made within a 5-foot radius of the original borehole.
The position of each borehole and test pit will be described in detail in the field logbook and will
be staked. Soil samples will be logged to assess soil characteristics and the presence of visible
contamination. Samples will be analyzed with a headspace analysis, as detailed in Section 5.3.6.
Sample intervals with visible contamination and/or registering one of the two highest levels of
contamination as indicated by headspace analyses will be submitted to the laboratory for analysis
of VOCs by EPA Method 8240, SVOCs by EPA Method 8270, metals by EPA Method 6010, and
pesticides/PCBs by EPA Method 8080. As an alternative, field screening for VOCs may replace the
headspace analyses. In addition, portions of these samples will be composited into one sample
from each landfill. This sample will be submitted to the selected waste treatment facility at least
three weeks prior to commencement of remedial activities for the purpose of waste
characterization. Soil borings and test pits will be completed to the depth where contamination is
no longer detected or through the anomalous area. Because samples will be analyzed by an off-
site laboratory, the lateral extent of contamination will not be determined during pre-remedial
sampling.

3.1.6 Spills and Surface Disposal Areas
Figure 3-5 illustrates the activities discussed in the following section.

3.1.6.1 Soil Sampling. Soil sampling will be conducted at spill and surface disposal areas to
assess the extent of contamination. The number and location of samples is described in

Table 3-3. The location of individual samples may be adjusted to include areas of likely
contamination, such as areas of visible staining and drainage areas. In the event refusal is
encountered during drilling, the borehole will be abandoned and other attempts will be made
within a 5-foot radius of the original borehole. The position of each borehole will be staked, and
described in detail in the field logbook. Soil samples will be logged to assess soil characteristics
and the presence of visible contamination. A stainless steel hand auger will be used to advance
boreholes and collect samples. In the event a hand auger cannot be used due to subsurface
conditions, an excavator may be used to reach the desired depth. Soil samples will be logged to
assess soil characteristics and presence of visible contamination.
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Figure 3-4. Hanford 1100 Area Landfills Schematic of Sampling/Remediation Program.
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Figure 3-5. Hanford 1100 Area Spills and Surface Disposal Areas Schematic of Sampling/Remediation Program.
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In areas where contaminants are known, samples will be field screened for the presence of
contaminants, as detailed in Section 5.5. Field screening will focus on contaminants consistent
with the history of the area. In areas where the contaminants are unknown, field screening will be
performed for VOCs and PCBs. Soil samples will be collected as described in Section 3.1.6.1 from
areas contaminated above VOC and/or PCB cleanup levels (if they are present), or from the
locations described in Table 3-3, and submitted to a laboratory for analysis (analytes are
specified in Table 3-3). Analytical results will be used to characterize site contaminants. Most
soil borings will be completed to the depth where contamination is no longer detected or to 3 feet
below ground surface, whichever is deeper. However, where large quantities of liquids are
associated with the disposal activities, borings will extend to at least 5 feet. For WMUs where all
analytes can be detected by field screening, soil borings will be placed until contamination is no
longer detected or the volume of contaminated material within an area exceeds 40 cubic yards. If
one or more analytes cannot be determined by field screening, the lateral extent of contamination
will not be determined during pre-remedial sampling.

Portions of soil samples will be composited into one sample for each site that requires
remediation. These samples will be submitted to the selected waste treatment facility at least
three weeks prior to commencement of remedial activities for the purpose of waste
characterization.

3.1.7 Miscellaneous Areas

3.1.7.1 Discolored Soil Site, Ephemeral Pool, and Horn Rapids Landfill. These sites, located in
EM-1, were the subject of a complete RI/FSin 1993. Therefore, these sites are sufficiently
characterized to allow remediation activities to begin. No pre-remediation activities will be
conducted in these areas. However, at least three weeks prior to remediation, samples will be
collected for landfill or incinerator characterization. Samples will be collected at 20-foot intervals
and composited into one sample from each area. These samples will be collected from a depth of
6 inches below ground surface (bgs) at the Discolored Soil Site and the Ephemeral Pool and at a
depth of between 6 inches and 2 feet bgs at the Horn Rapids Landfill. This sample will be
submitted to the selected landfill or treatment facility along with all analytical data generated for
the area.

3.1.7.2 Mound Site Northwest of Building 6652-G. Due to the potential for buried objects in this
site, an EM survey will be conducted prior to other activities. After the survey is complete, the site
will be sampled as described in Table 3-3, and field screened for VOCs and PCBs. Soil samples
will be collected from areas with VOCs and/or PCBs above cleanup levels (if theg are present) or
from the locations described in Table 3-3, and will be submitted for analysis of SVOCs (Method
8270) and metals (Method 6010).

3.1.7.3 H-52-L Missile Bunker Sump. An EM survey will be conducted in this area to detect
buried objects. Soil samples will be collected in areas of debris and field screened for VOCs and
TPH. Samples will be submitted for laboratory analysis of SVOCs (Method 8270), metals (Method
6010), and asbestos (phase contract light microscopy (PCLM)). If the PCLM analysis indicates that
a sample may contain asbestos, it will then be analyzed for asbestos by transmission electron
microscopy (TEM). This is because PCLM can yield false positive results.

3.1.7.4 Generator Building. One sample will be collected from each of three transformer pads.
Samples will be field screened for PCBs and TPH using immunoassay kits as indicated in Section
5.5.

3.1.7.5 Elevator Doors. Soil samples will be collected from around the doors and in areas of
visible contamination and field screened for PCBs using immunoassay kits as described in Section
5.5.

3.1.7.6 Site 600-2. After determining the location of this site, it will be given a thorough visual
inspection. A geophysical survey will then be performed with the specific method(s) dependent on
what is observed during the visual inspection. After the geophysical survey is completed, the
need for additional site characterization will be evaluated.
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3.2 REMEDIATION ACTIVITIES

The following sections discuss remediation activities at sites where contaminants are
detected above cleanup levels during the pre-remedial sampling, UST sites where tanks need to
be removed, and EM-1 sites. Sites outside of EM-1 and where no USTs are present will not be
remediated if contaminants are not detected above cleanup levels during the pre-remedial
sampling.

3.2.1 Underground Storage Tanks and Aboveground Storage Tanks

During remediation, the following actions will be implemented: all in-place USTs and
ancillary piping will be excavated and disposed, any out of service ASTs will be demolished and
disposed, and sites found to be contaminated during pre-remedial activities will be excavated.

During excavation of USTs and contaminated sites, all visibly contaminated soil, soil with
headspace readings that are indicative of contamination above cleanup levels, and soil
determined to be contaminated during pre-remedial sampling will be removed. Excavated
materials will be stockpiled prior to treatment or disposal in lined containers or stockpiled on
liners that are shaped to prevent runoff. After the initial removal, field screening for TPH will be
performed if appropriate. Excavation will continue until the excavation is free of visible
contamination and field screening and headspace results indicate no contaminants are present
above cleanup levels. At this point, confirmation samples will be collected from each side and the
bottom of the excavation. At a minimum, at least one sample will be collected from each wall and
the base of the excavation. These samples will be collected from the area of each wall and the
base that was adjacent to areas of contamination within the excavation. Confirmation samples
also will be collected from the bottom of any trenches that held ancillary piping. Confirmation
samples will be analyzed by the mobile laboratory by Method 8010 (if chlorinated solvents are
present above action levels) and/or Method 8020 (if petroleum-based solvents are present above
action levels) and/or the appropriate WTPH method (if TPH levels are above action levels). Ten
percent of the samples will be sent to an off-site laboratory as a Q&/QC check on the mobile
laboratory results.

If contamination above cleanup levels is determined to exceed 40 cubic yards of soil or
reaches a depth below ground surface that cannot safely be excavated, excavation will cease. In
this event, the site will require further characterization and re-evaluation of remedial alternatives.

In the event confirmation sampling reveals a wall or the base of the excavation to be
contaminated over cleanup levels, the wall or base will be further excavated. After
overexcavation, confirmation sampling will be performed. This process will continue until the
excavation is determined to be free of contaminants over cleanup levels or until the conditionsin
the previous paragraph are met.

Excavations that are shown to be free of contaminants over the cleanup levels listed in
Table 2-1 will be backfilled. Backfill material will consist of treated soil from the excavation and/or
clean fill material.

Contaminated soil will be disposed of off-site in a RCRA-permitted Subtitle C hazardous
waste landfill. When contaminated soils are landfilled, an equal volume of clean fill material will
be obtained to replace the landfilled material. A representative sample of clean fill material will
be analyzed for the presence of VOCs, SVOCs, pesticides/PCBs, and metals. The material will not
contain any hazardous constituents at concentrations over cleanup levels defined by the State of
Washington Model Toxics Control Act (MTCA).

3.2.2 Concrete Pads

If the results of soil sampling (as described in Section 3.1.2) indicate that contaminants
are present above cleanup levels, the pad and surrounding contaminated soil will be excavated.
Excavated materials will be stockpiled prior to treatment or disposal in lined containers or
stockpiled on liners that are shaped to prevent runoff. After all visually contaminated soil and soil
determined to be contaminated above cleanup levels by pre-remedial sampling is removed, field
screening will be conducted on the subsequently excavated soil. Field screening will be for PCBs
or TPH (as is appropriate). At the Acid Drainage Pit, field screening may be conducted for TPH,
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and metals can be analyzed by a mobile laboratory depending on whether these compounds were
detected above cleanup levels in the pre-remedial sampling. Analyses and field screening of
samples from the JA Jones Steam Plant Drain Pad will be dependent on what was detected during
the pre-remedial sampling. Excavation will continue until field screening indicates no
contaminants are present above cleanup levels. Atthis point, confirmation samples will be
collected from each side and the bottom of the excavation. At a minimum, one sample will be
collected from each wall and the base of the excavation. These samples will be collected from the
area of the wall and base that was adjacent to contaminated areas in the excavation.
Confirmation samples will be analyzed by the mobile laboratory if possible, or sent to an off-site
laboratory for analyses on a 24-hour turnaround to certify that the excavations are free of
contaminants above cleanup levels (a two-week turnaround is acceptable at IU-1 sites). Ten
percent of samples analyzed by the mobile laboratory will also be analyzed by an oft-site
laboratory. Analyses of confirmation samples will consist of contaminants determined to be
present above cleanup levels during pre-remedial activities.

If contamination above cleanup levels is determined to exceed 40 cubic yards of soil or
reaches a depth below ground surface that cannot safely be excavated, excavation will cease. In
this event, the site will require further characterization and re-evaluation of remedial alternatives.

In the event confirmation sampling reveals a wall or the base of the excavation to be
contaminated over cleanup levels, the wall or base will be further excavated. After
overexcavation, confirmation sampling will be performed. This process will continue until the
excavation is determined to be free of contaminants over cleanup levels or until the conditions
established in the previous paragraph are met.

Excavations determined by confirmation sampling to be free of contaminants at
concentrations over cleanup levels will be backfilled. Backfill material will consist of treated soil
from the excavation and/or clean fill material.

Contaminated soil will be disposed off site in a RCRA-permitted Subtitle C hazardous
waste landfill. TSCA regulated PCB-contaminated soil will be disposed off site in a TSCA-
approved landfill. An equal volume of clean fill material will be obtained to replace the landfilied
material. The clean fill material will be analyzed for the presence of VOCs, SVOCs,
pesticides/PCBs, and metals. The clean fill material will not contain any hazardous constituents at
concentrations over those defined by MTCA

3.2.3 Groundwater

The location and construction of the monitoring wells near the George Washington Way
Diagonal will be specified in the remedial design. Groundwater samples will be collected
quarterly during the first year. The monitoring frequency during later years will be specified in
the remedial design. Samples will be analyzed for VOCs by Method 8240. No remediation
ggtivities will be conducted at this time. Groundwater sampling procedures are described in

ction 5.4,

3.2.4 Drain Fields

If the results of field screening and sampling (as described in Section 3.1.4) indicate that
contaminants are present above cleanup levels, the drain field and surrounding contaminated soil
will be excavated. Excavated materials will be stockpiled prior to treatment or disposal in lined
containers or stockpiled on liners that are shaped to prevent runoff. During excavation, samples
will be collected and headspace analyses performed for the presence of VOCs. At the point when
all soil determined to be contaminated above cleanup levels by pre-remedial sampling, all visibly
contaminated soil, and soil where VOCs are likely to be present above cleanup levels (as
determined by headspace analyses) has been removed, confirmation samples will be collected for
analysis in a mobile laboratory by Method 8010 (if chlorinated solvents are present above action
levels) and/or Method 8020 (if petroleum-based solvents are present above action levels).
Confirmation samples will be collected from each side and the bottom of the excavation. Ata
minimum, one sample will be collected from each wall and the base of the excavation. These
samples will be collected from the area of the wall and base that was adjacent to contaminated
areas in the excavation. Ten percent of confirmation samples will also be sent to an off-site
laboratory for analysis.
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If contamination above cleanup levels is determined to exceed 40 cubic yards of soil in a
given section of a drain field, or reaches a depth below ground surface that cannot safely be
excavated, excavation will cease. In this event, the site will require further characterization and
re-evaluation of remedial alternatives.

In the event confirmation sampling reveals a wall or the base of the excavation to be
contaminated over cleanup levels, the wall or base will be further excavated. After
overexcavation, confirmation sampling will be performed. This process will continue until the
excavation is determined to be free of contaminants over cleanup levels or until the conditions
established in the previous paragraph are met.

Excavations determined by confirmation sampling to be free of contaminants at
concentrations over cleanup levels defined in Table 2-1 will be backfilled. Backfill material will
consist of treated soil from the excavation and/or clean fill material.

Contaminated soil will be disposed of in a Subtitie C hazardous waste landfill. For
contaminated soils that are landfilled, an equal volume of clean fill material will be obtained to
replace the landfilled material. In this case, the clean fill material will be analyzed for the
presence of VOCs, SVOCs, pesticides/PCBs, and metals. The clean fill material will not contain any
hazardous constituents at concentrations over the levels set by MTCA

3.2.5 Landfills

If the results of field screening and sampling (as described in Section 3.1.5) indicate
contaminants are present above cleanup levels, the contaminated soil will be excavated.
Excavated materials will be stockpiled prior to treatment or disposal in lined containers or
stockpiled on liners that are shaped to prevent runoff. During excavation, samples will be
collected and subjected to headspace analysis if VOCs are known to be a contaminant. When no
VOCs are detected by the headspace analysis at levels likely to be above cleanup levels, field
screening appropriate to the contaminants detected by pre-remedial samples will be performed. If
the field screening indicates contamination is below cleanup levels, confirmation samples will be
collected from each side and the bottom of the excavation. At a minimum, one sample will be
collected from each wall and the base of the excavation. These samples will be collected from the
area of the walls and base that was adjacent to contaminated areas in the excavation. Samples
will not include debris, so that samples will be representative of the landfill proper. Confirmation
samples will be analyzed by a mobile laboratory if possible, or sent to an off-site laboratory to
certify that the excavations are free of contaminants above cleanup levels with a two-week
turnaround time. These analyses will consist of analytes detected above cleanup levels during
pre-remedial sampling.

If contamination is determined to reach a depth below ground surface that cannot safely
be excavated or if a given section of the landfill contains over 40 cubic yards of material above
cleanup levels, excavation will cease. In this event, the site will require further characterization
and re-evaluation of remedial alternatives.

In the event confirmation sampling reveals a wall or the base of the excavation to be
contaminated over cleanup levels, the wall or base will be further excavated. After
overexcavation, confirmation sampling will be performed. This process will continue until the
excavation is determined to be free of contaminants over cleanup levels or until the conditions
established in the previous paragraph are met.

Excavations determined by confirmation sampling to be free of contaminants at
concentrations over cleanup levels will be backfilled. Backfill material will consist of treated soil
from the excavation and/or clean fill material.

Contaminated soil will be disposed of in a Subtitle C hazardous waste landfill. When
contaminated soils are landfilled, an equal volume of clean fill material will be obtained to
replace the landfilled material. In this case, the clean fill material will be analyzed for the
presence of VOCs, SVOCs, pesticides/PCBs, and metals. The clean fill material will not contain any
hazardous constituents at concentrations over those defined by MTCA
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3.2.6 Spills and Surface Disposal Areas

If the results of field screening and sampling (as described in Section 3.1.6) indicate that
contaminants are present above cleanup levels, the contaminated soil will be excavated.
Excavated materials will be stockpiled prior to treatment or disposal in lined containers or
stockpiled on liners that are shaped to prevent runoff. Initially, all soil determined by pre-
remedial sampling to be contaminated above cleanup levels and all visibly contaminated soil will
be removed. Headspace analyses and field screening will be conducted to guide additional
removal. Field screening will be appropriate for analytes detected above cleanup levels during
pre-remedial sampling. Excavation will continue until field screening results indicate
contaminants are not present above action levels. At this point, confirmation samples will be
collected from each side and the bottom of the excavation. At a minimum, one sample from each
wall and the base of the excavation will be collected. These samples will be collected from the
area of the wall and the base that was adjacent to contaminated areas within the excavation.
Confirmation samples will be analyzed by a mobile laboratory if possible, or sent to an off-site
laboratory to certify that the excavations are free of contaminants above cleanup levels. Analyses
will be performed within 24 hours of the laboratory receiving the sample (two weeks is acceptable
for IU-1 sites). These analyses will consist of analytes detected above cleanup levels during pre-
remedial sampling.

If contamination above cleanup levels is determined to exceed 40 cubic yards of soil or
reaches a depth below ground surface that cannot safely be excavated, excavation will cease. In
this event, the site will require further characterization and re-evaluation of remedial alternatives.

In the event confirmation sampling reveals a wall or the base of the excavation to be
contaminated over cleanup levels, the wall or base will be further excavated. After
overexcavation, confirmation sampling will be performed. This process will continue until the
excavation is determined to be free of contaminants over cleanup levels or until the conditions
established in the previous paragraph are met.

Excavations determined by confirmation sampling to be free of contaminants at
concentrations over cleanup levels will be backfilled. Backfill material will consist of treated soil
from the excavation and/or clean fill material.

Contaminated soil will be disposed of in a Subtitle C hazardous waste landfill. TSCA
regulated PCB-contaminated soil will be disposed of off site in a TSCA-approved landfill. When
contaminated soils are landfilled, an equal volume of clean fill material will be obtained to
replace the landfilled material. In this case, the clean fill material will be analyzed for the
presence of VOCs, SVOCs, pesticides/PCBs, and metals. The clean fill material will not contain any
hazardous constituents at concentrations over MTCA levels.

3.2.7 Miscellaneous Areas

3.2.7.1 Discolored Soil Site and Ephemeral Pool. These sites will be remediated as detailed in
Section 3.2.6. Since field screening methods are not available for bis(2-ethylhexyl)phthalate
(BEHP), excavation wilt continue until all visually contaminated soil is removed. Confirmation
samples will be collected (one from each excavation wall and one from the base) for off-site
analysis by EPA Method 8060 on the shortest turnaround time possible. If BEHP is detected over
the cleanup level, the contaminated wall or base will be overexcavated and re-sampled. Field
screening for PCBs will be conducted during excavation of the Ephemeral Pool with a detection
limit of 1 mg/kg. Confirmation samples will be collected form each end of the excavation and
every 50 yards from each side and the bottom of the excavation. Confirmation samples will be
analyzed by Method 8080 by an on-site laboratory with a 24-hour turnaround time.

3.2.7.2 Horn Rapids Landfill. The PCB-contaminated landfill cell will be excavated, following the
steps detailed in Section 3.2.6. Field screening for PCBs will be conducted to guide excavation.
When field screening indicates the concentration of PCBs in the soil is 5 mg/kg or less, excavation
will stop and confirmation samples will be collected for analysis by an on-site laboratory using
Method 8080 with a 24-hour turnaround time. After remediation of the PCB-contaminated soil is
complete, the landfill will be capped.

3.2.7.3 Mound Site Northwest of Building 6652-G. This site will be remediated as described in
Section 3.2.6, using analyses consistent with the results of the pre-remedial activities.
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3.2.7.4 H-52-L Missile Bunker Sump. Remediation methods will be determined by results of pre-
remedial activities. The building will eventually be demolished. Any contamination will be
excavated and disposed of accordingly. Field screening will be performed for PCBs and/or TPH.
Confirmation samples will be collected and analyzed for WTPH-418.1 depending on which
analytes were above cleanup levels in pre-remedial sampling.

3.2.7.5 Generator Building. Remediation methods will be determined by results of pre-remedial
activities. The building will eventually be demolished. Any contamination will be excavated and
disposed of accordingly. TSCA regulated PCB-contaminated soil will be disposed of off site in a

TSCA-approved landfill. Confirmation samples will be collected if necessary.

3.2.7.6 Elevator Doors. If results of pre-remedial sampling indicate the presence of PCBs over
cleanup levels, the PCB contaminated materials will be excavated and disposed in a TSCA-
approved landfill. Confirmation samples will be collected if necessary.

3.2.7.7 Site 600-2. Remediation sampling will be evaluated after the visual inspection and
geophysical survey have been completed.
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4.0 SAMPLE DESIGNATION PROCEDURES

4.1 GEOPHYSICAL SURVEY

As described in Section 3.0, geophysical surveys will be performed based upon a grid
system. Although no actual samples will be collected during a geophysical survey, data collected
will be logged electronically in a data collector/recorder or in a field logbook. A description of the
location of the survey point will be noted along with the results of each geophysical survey.

4.2 SOIL GAS SURVEY

Soil gas surveys will be performed as described in Section 3.0. Each sample will be
clearly labeled with a unique designation as described herein. All soil samples shall be labeled
with the operable unit of origin (i.e., EM1, EM2, EM3, or IU1), followed by a site designation
number. Operable unit and site designation numbers are listed in Table 4-1. Following the
operable unit and site designation number, the sample designation shall contain an 'SG'
designation to indicate the sample is a soil gas sample. Each sample will be assigned a sample
number, and this number will be followed by the depth measured with respect to ground surface.
The position of the sample shall be referenced to a permanent landmark. The landmark and the
position of the sample with respect to the landmark will be recorded in the field logbook. The
location of sample will also be staked, with the sample number recorded on the stake.

As an example, the sample designation for the second soil gas survey sample collected
from Building 6652-C Abandoned USTs in Operable Unit 1100-1U-1, with the samples at a depth of
3 feet below ground surface would be as follows:

IU1-06-SG-2-3

4.3 SOIL SAMPLES

Each soil sample will be clearly labeled with a unique designation as described in this
section. Two types of soil samples will be collected during remedial activities: pre-remedial
samples and confirmatory samples. All soil samples shall be labeled with the operable unit of
origin (i.e., EM1, EM2, EM3, or IU1), followed by a site designation number, as listed in Table 4-1.
Following the operable unit and site designation number, the sample designation shall indicate if
the sample is pre-remedial (P) or confirmatory (C). Also included in the sample designation shall
be the boring number and depth of sample collection. The location of each sample will be
recorded in the log book. For pre-remedial samples, the location shall be referenced to a
permanent landmark adjacent to the site as an origin. For confirmatory samples, the location of
sample collection shall be referenced to the most northern and western corner of the excavation.
The location of pre-remedial samples will be staked. The northwest corner of each excavation will
also be staked. Stakes will be marked with the sample number for pre-remedial samples.

As an example, the sample designation assigned to the first pre-remedial soil sample
collected from the 1240 French Drain in Operable Unit 1100-EM-3, three feet below ground
surface would be as follows:

EM3-02-P-1-3

4.4 GROUNDWATER SAMPLES

Each groundwater sample collected in association with the remediation of the 1100 Area at
Hanford shall be labeled with the well number. For example, a groundwater sample collected
from monitoring well MW-5 would have a sample designation of MW-5. The date will be noted
separately on the chain-of-custody form.
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TABLE 4-1. Sarple Designation Surmmary.

Site Designation

Sample Designation

Operabie Unit 1100-EM-1

Discolored Soil Site
Ephemeral Pool
Horn Rapids Landfill
Site 600-2

Operable Unit 1100-EM-2

Tar Flow Area
Stained Sands Area
Neptune's Potato and Separator Tank

Operabie Unit 1100-EM-3

1240 Suspect Spill Area

1240 French Drain

1226 Suspect Waste Oil Disposal Area
1212/1217 Suspect Battery Acid Disposal Area
1218 Service Station

1262 Solvent Tanks

1262 Transformer Pad

JA Jones Oil Storage Tanks

JA Jones Steam Plant Drain Pad

Operable Unit 1100-1U-1

6652-C SSL Active Septic System

6652-C SSL Inactive Septic System

Radar Berm and Pads

H-52-C Surface Gas Tank Area

Control Center Disposal Pits

Building 6652-C Abandoned USTs

Pumphouse Disposal Slope

Pumphouse Latrine 1500 Gallon Fuel Gil Storage Tank
Pumphouse Latrine 275 Gallon Fuel Oil Storage Tank
665 ALE Field Storage Building Septic System

Mound Site Northwest of Building 6652-G

6652-1 ALE Headquarters Septic System

Abandoned Underground Storage Tanks

H-52-L Missile Bunker Sump

Missile Bunker Landfill

Missile Refueling Area Berm

Acid Neutralization Pit

Missile Refueling JP-4 Fueling Area

Missile Assembly and Test Building Inactive Septic System
Missile Maintenance and Assembly Area Acid Storage Shed

JP-4 Fuel Pad

Missile Bunker Drainfield

Missile Bunker Discharge Ditch

Main Entrance Stained Soil

H-52-L Surface Gas Tank Storage Area
Generator Building

Horseshoe Site

Elevator Doors

Flammable Storage Block Shed
Missile Maintenance and Assembly Area Dry Well Drum
H-52-L NIKE Base Landfill

EM1/01
EM1/02
EM1/03
EM1/04

EM2/01
EM2/02
EMZ2/03

EM3/01
EM3/02
EM3/03
EM3/04
EM3/05
EM3/06
EM3/07
EM3/08
EM3/09

1U1/01

1U1/02
1U1/03
1U1/04
1U1/05
1U1/06
1U1/07
1U1/08
1U1/09
IU1/10
IU1/11

IU1/12
IU1/13
IU1/14
IU1/15
IU1/16
U1/17
1U1/18
IU1/19
1U1/20
1U1/21

1U1/22
1U1/23
1U1/24
1U1/25
1U1/26
1u1/27
1U1/28
1U1/29
1U1/30
1U1/31
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4.5 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SAMPLES

4.5.0.1 Trip Blanks. Trip blanks will be designated "TB" followed by the operable unit number
and the date. Atrip blank for a cooler from Operable Unit 1100-EM-3 being shipped on January 9,
1994 would have a sample designation as follows:

TB-EM3-01-09-94

In the event that a cooler contains samples from two operable units, the sample
designation shall indicate such. For example, a trip blank for a cooler from Operable Units 1100-
EM-2 and 1100-EM-3 being shipped on March 8, 1994 would have a sample designation as
follows:

TB-EM2,3-03-08-94

4.5.0.2 Equipment Blanks. Equipment blanks will be designated the same sample identification
as the sample collected immediately before the equipment blank preceded by the designation 'EB'
for equipment blank. For an equipment blank collected immediately after the soil sample
illustrated in Section 4.3, the sample designation would be:

EB-EM3-02-P-1-3

4.5.0.3 Blind Duplicate and Replicate Samples. Analyses by an off-site laboratory of blind
duplicate and replicate samples for groundwater and soil will be labeled in the same manner as
environmental samples, but with a fictitious identification. The laboratory should not be able to
identify the sample as a blind duplicate. The proper sampie identification will be indicated in the
field log book.

4.5.0.4 Field Duplicate Samples. To check the reproducibility of measurements, duplicate
samples (or measurements) will be taken for soil gas and field screening sampies, and for
samples analyzed by a mobile laboratory. These samples will be labeled identically to the
primary environmental sample followed by a "D". For example, a duplicate of the soil gas sample
described in Section 4.2 would be designated:

IUI-06-SG-2-3D

4.5.0.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples. MS/MSD samples will be
labeled identically to the environmental sample followed by "MS" or "MSD". For the groundwater
sample described in Section 4.4, the designations would be MW-5MS and MW-5MSD.

4.6 HEIS NUMBER

In addition to the sample designations described above, each sample must be clearly
labeled with a Hanford Environmental Information System (HEIS) number. One week prior to each
sample round, the contractor shall contact one of the following people to obtain HEIS numbers for
each sample to be collected:

Roger D. Price
Westinghouse Environmental Data Management Group
(509) 372-2637

Briana M Colley
Hanford Analytical Services Management Group
(509) 372-2775

Extra numbers should be obtained to allow for unplanned samples to be collected in the field.
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5.0 SAMPLING EQUIPMENT AND PROCEDURES

5.1 GEOPHYSICAL SURVEY

Geophysical survey procedures are generally described in the following paragraphs.
Specific references are provided in Section 4.0 of the Quality Assurance Project Plan (QARP),
which is Appendix B of this document. In addition to the listed procedures, an explosive ordnance
technician will clear all landfills for explosive ordnance.

5.1.1 Electromagnetic Survey

5.1.1.1 Introduction. Electromagnetic (EM) surveys will be conducted in areas suspected of
containing buried metallic wastes (i.e., buried drums or underground storage tanks). An EM
survey typically utilizes an electromagnetic field generated at the ground surface. This
electromagnetic field induces secondary electromagnetic fields in the earth, which are measured
at the surface. Fluctuations in the secondary electromagnetic fields are indicative of differing
materials under the surface. In this way, areas containing buried metallic objects may be located
by anomalous readings. EM surveys can typically scan to a depth of 10 to 20 feet.

5.1.1.2 Procedures. General procedures for performing an EM survey will be in accordance with
the procedures cited in Section 4.0 of the QAP}P. Specific instrument calibration and operation
procedures will be in accordance with the manufacturer's instructions. Readings will be taken at
evenly spaced intervais along grid lines placed over the area under investigation. Data collected
from readings will be graphed to aliow interpretation of areas displaying anomalous readings that
may be indicative of buried metaliic objects.

5.1.2 Ground Penetrating Radar

5.1.2.1 Introduction. GPR is a method that provides a continuous, high resolution cross-section
depicting variations in the electrical properties of the shaliow subsurface. This method is
particularly sensitive to variations in electrical conductivity and electrical permitivity (the ability of
a material to hold a charge when an electrical field is applied). The system operates by
continuously radiating an electromagnetic pulse into the ground from a transducer (antenna) as it
is moved along a traverse. Since most of the earth materials are transparent to electromagnetic
energy, only a portion of the radar signal is reflected back to the surface. When the signal
encounters a metal object, however, all of the incident energy is reflected. The refiected signals
are received by the same transducer and are printed in cross-section form on a graphical
recorder. The resulting records can provide information regarding stratification, the thickness
and extent of fill material, the location of buried objects, changes in material conditions such as
saturation, and changes in subsurface chemistry where this is reflected by varying electrical
properties.

5.1.2.2 Procedures. General procedures for performing a GPR surveys will be in accordance with
the procedures cited in Section 4.0 of the QAPRjP. Specific instrument calibration and operation
procedures will be in accordance with the manufacturer's instructions. Equipment calibration will
be conducted at regular intervals according to the manufacturer's instructions. The GPR locations
will be in areas where EM anomalies were detected, and (if necessary), to define the boundaries
of drain fields. When used in conjunction with an EM survey, the survey locations will focus on the
location and orientation of the EM anomaly. The location of features causing the EM anomaly will
then be determined.

5.1.3 Resistivity Survey

5.1.3.1 Introduction. A resistivity survey will be utilized to determine if there has been a release
from the landfills at IU-1, and (if necessary), to define the boundaries of drain fields. Resistivity
surveys define electrical resistivity of materials in the subsurface and are sensitive to the
conductivity of soil and groundwater in subsurface pore spaces. The conductivity is influenced by
the concentration of dissolved solids (higher conductivity is indicative of higher dissolved solids
concentrations). Since landfill leachate frequently contain high dissolved solids, a release from a
landfill can be approximately mapped through a resistivity survey.
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Typically, resistivity surveys contain two components. A frequency domain electromagnetic
conductivity survey (FDEM) is first conducted to delineate the lateral extent of the dissolved solids
plume. Atime domain electromagnetic survey (TDEM) is then conducted at discrete locations
within the lateral area of the plume to determine the depth to the plume. Both components of the
survey utilize a primary magnetic field to induce electrical currents in the subsurface. These
electrical currents generate a secondary magnetic field, which is measured at the surface. The
intensity of currents and their associated secondary magnetic fields are a function of the
conductivity of the materials in the subsurface.

5.1.3.2 Procedures. Surveys may be conducted by equipment on the ground surface or with
grobes installed to a predetermined depth. The general procedures for the resistivity survey will

e in accordance with the methods cited in Section 4.0 of the QAP|P developed by CENPW for the
Hanford Site. Specific instrument calibration and operation procedures will be in accordance with
the manufacturer's instructions. Readings will be taken at evenly spaced intervals along grid
lines placed over the area under investigation. For landfills, background readings will also be
collected in areas known to be uncontaminated. Data collected from readings in landfill areas will
be compared to background readings to allow interpretation of areas displaying anomalous
readings that may be indicative of higher than background dissolved solids content. A sharp
change in resistivity may indicate the boundary of drain fields.

5.2 SOIL GAS SURVEYS

5.2.0.1 Introduction. Soil gas surveys collect soil pore air from the unsaturated zone and
analyze it for selected volatile organic compounds. An explosive ordnance technician will clear
all landfill sampling locations for explosive ordnance prior to sampling.

5.2.0.2 Sample Collection Procedures. Samples will be collected in accordance with the soil gas
procedures detailed in Section 4.0 of the QAPjP.

5.2.0.3. Equipment Decontamination. Equipment decontamination shall follow procedures
detailed in the soil gas survey procedure.

5.2.0.4 Sample Analysis. Sample analysis will be performed by a portable gas chromatograph
(GC) with a flame ionization detector and either a Hall electrolytic conductivity detector or an
electron capture detector. Thisinstrument will be operated in a mobile trailer with a controlled
temperature environment. A photoionization detector will not be used unless it is equipped with a
lamp capable of ionizing 1,1,1-trichloroethane. The carrier gas in the GC will either be helium or
nitrogen, and it will flow at a rate appropriate to the column composition and temperature.

5.2.0.5 QA/QC Procedures. Minimum laboratory QA/QC procedures to be implemented will
include analyzing syringe blanks, running duplicate analyses on selected samples, and
calibrating the instrument response with known standards. Syringes will be cleaned after each
use. Syringe blanks will consist of ambient air or nitrogen that has been drawn into a
decontaminated syringe and then injected into the gas chromatograph and analyzed. The
detection of contaminants (beyond what is present in ambient air) will require that the syringe be
cleaned and another syringe blank be analyzed. Syringe blanks will be analyzed until the results
indicate that the syringe is free of contamination. Syringe blanks will be analyzed for at least 20
percent of the samples.

Duplicate analyses will be run on at least 10 percent of the samples. Precision must be
better than 35 percent as calculated using the following formula:

Precision = [KBB]IIZ X 100 Equation 5

where A and B are the two measurement results. Duplicate samples with poor precision will
require troubleshooting the analytical system and/or reanalyzing the samples.

Instrument calibration will be performed at the beginning of each day. Calibration may
involve the direct use of gas standards or the gas standards may be prepared daily from liquid or
aqueous standards. The gas standards will be analyzed at least three times at the beginning of
each day to determine the mean response factor of the analytical system. If the response factor
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varies by greater than £ 25 percent, then appropriate measures will be taken to correct the
circumstances causing the variability. Continuing calibration checks will be performed at a
minimum of after every tenth sample and whenever the analyst is suspicious that the detector
response has changed. If the response factor has changed more than 25 percent, a new response
factor will be calculated based on the results of two additional standard injections.

Minimum field QA/QC samples will include ambient air and equipment blanks, and field
duplicate samples. Ambient air samples will be collected by allowing ambient air to enter (or in
the case of the gas syringe or three layer carbon sorption tube, drawing air into) the sample
collection media. An equipment blank will be collected by passing ambient air or nitrogen through
the sampling equipment and then collecting the air into the appropriate sample container. One
equipment and one ambient air blank will be collected per day.

Field duplicate samples will constitute two samples collected sequentially while the soil
gas probe remains in one location. One field duplicate will be collected for every ten
environmental samples.

5.3 SOIL SAMPLING

Soil sampling procedures are described in the following paragraphs for pre-remedial
sampling (including both borings and test pits) and confirmational sampling. Also described are
sample labeling, QA/QC, and headspace analysis procedures. An explosive ordnance technician
will clear all sampling locations for explosive ordnance prior to sampling.

5.3.1 Pre-Remedial Soil Boring Equipment

Depending on the anticipated depth of contamination at a site, soil borings will be
performed with a stainless steel hand auger, an excavator (i.e., backhoe or equivalent), or a drill
rig equipped with a hollow stem auger. In areas where contamination is expected to be confined
to the upper 5 to 10 feet of soil (depending on soil conditions), a stainless steel hand auger will
be used to advance boreholes and collect samples. In the event a hand auger cannot be used
due to subsurface conditions, an excavator may be used to advance boreholes. An excavator may
also be used for boreholes up to the maximum depth that can be safely reached by the excavator
arm. In the areas where contamination is expected to extend beyond a depth of 10 feet, a drill rig
with a hollow stem auger may be used to advance boreholes in lieu of a hand auger or excavator.

5.3.1.1 Pre-Remedial Soil Sampiling Procedures. Samples will be collected in accordance with
procedures detailed in Section 4.0 of the QAPjP.

5.3.1.2 Equipment Decontamination. Equipment decontamination shall follow procedures
detailed in Section 4.0 of the QAPjP. In addition, excavators will be decontaminated as follows.
Any large soil deposits will be scraped off with a shovel. The excavator will then be
decontaminated with a high pressure steam cleaner. Only the portions of the excavator contacting
the soil will require decontamination. All decontamination procedures will be conducted over a
temporary decontamination pad which will be shaped to contain all fluids generated during the
process.

5.3.1.3 Disposal of Drill Cuttings, Soil from Test Pits, and Decontamination Fluids. Drill
cuttings will be containerized in lined containers or drums. Samples collected from boreholes will
be used to characterize the drill cuttings for disposal. If analytical data fromthese samples
indicates the soil is not contaminated at concentrations above MTCA levels, then the cuttings will
be disposed of on-site. In the event the soil is found to be contaminated over MTCA levels, then
the Contracting Officer will be contacted for direction on disposal. Soil from the test pits will be
used for backfill in a manner such that the soil is buried in approximately the same order as
before it was excavated. Decontamination fluids will be sampled and analyzed for the constituents
of concern for the site where the fluids were generated. If analytical data from these samples
indicates the fluids are not contaminated at concentrations above MTCA levels, then the fluids will
be disposed of on-site. In the event the fluids are found to be contaminated over MTCA levels,
then the Contracting Officer will be contacted for direction on disposal.
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5.3.2 Pre-Remedial Test Pit Sampling Equipment

To avoid placing personnel in an excavation, samples shall be collected from ground
surface using the excavator bucket whenever possible. If possible, a core sampler (i.e., a split
spoon sampler or equivalent) will be attached to the excavator bucket for use in collecting
samples for VOC analysis. Samples for other analyses shall be collected directly with the
excavator bucket. In the event samplescannot be collected with the excavator, samples shall be
collected with a stainless steel hand auger or hand trowel. All measures will be taken to ensure
the safety of personnel who enter an excavation. Under no circumstances will personnel enter an
unshored, vertical-walled excavation greater than 4 feet deep.

5.3.2.1 Pre-Excavation Test Pit Sampling Procedures. Samples will be collected in accordance
with surface sampling procedures detailed in Section 4.0 of the QAPjP.

5.3.2.2 Equipment Decontamination. Equipment decontamination shall follow procedures
detailed in the applicable sampling procedures, except that excavation equipment will be
decontaminated as described in Section 5.3.1.2.

5.3.3 Confirmational Sampling Equipment

In excavations of 4 feet or less in depth, or in deeper excavations with tapered sides,
confirmatory samples will be collected with a stainless steel hand trowel or a stainless steel hand
auger. Samples for VOC analysis will be collected with a hand driven core sampler (i.e., a split
spoon sampler or equivalent). Vertical wall excavations greater than four feet in depth will
require differing sample collection methods. To avoid placing personnel in these excavations,
samples shall be collected from ground surface using the excavator bucket whenever feasible. If
possible, the Contractor shall attach a core sampler to the excavator bucket for use in collecting
samples for VOC analysis. Samples for other analyses shall be collected directly with the
excavator bucket unless this approach is not feasible. In the event samples cannot be collected
with the excavator, samples shall be collected with a stainless steel hand auger or hand trowel.
All measures will be taken to ensure the safety of personnel who enter the excavation. Under no
circumstances will personnel enter an unshored, vertical-walled excavation greater than four feet
deep.

5.3.3.1 Confirmation Sampling Procedures. Samples will be collected in accordance with surface
sampling procedures detailed in Section 4.0 of the QAPjP.

5.3.3.2 Equipment Decontamination. Equipment decontamination shall follow procedures
detailed in the applicable sampling procedures, except that excavation equipment will be
decontaminated as described in Section 5.3.1.2.

5.3.4 Sample Labeling

A complete set of sample labels will be marked with a waterproof ink marking pen and
placed on each sample container prior to the collection of individual soil samples. Information on
each sample label will include the sample designation, the date of sampling, project name, the
HEIS number, the sampler's signature, and the parameters to be analyzed. The time of sampling
will be filled in after sample collection.

5.3.5 Soil QA/QC Samples and Procedures

The following QA/QC samples will be collected during the soil sampling activities for
laboratory analyses:

Matrix spike/matrix spike replicate (MS/MSR)
Blind replicate (BR)

Split sample (for confirmation sampling only)
Trip blank

Source water blank

Equipment rinsate blank.
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The MS/MSR, BR, and split samples for all analyses except VOCs will be collected from the
same material, using the same sampling procedures, and will be sent to the same laboratory as
the original soil samples. QA/QC samples for VOC analysis will be collected from the same core
sampler as regular VOC samples. Since core samplers typically contain four sleeves, an equal
number of sleeves shall be collected from the core sampler for QA/QC samples as were collected
for regular samples. BR samples will be collected at the rate of ten percent of all samples for
each analyte class, while MS/MSR samples will be collected at the rate of five percent for each
analyte class. Split samples will be collected at a rate of 10 percent for all confirmation samples.

Other QA/QC samples to be collected during the soil sampling program include trip blanks,
source water blanks, and equipment rinsate blank samples. Source water is water brought on site
for decontamination purposes. Source water blanks consist of source water poured directly into a
sample container in the field, and are collected each time a new supply of source water is used.
One trip blank will be included in each cooler containing VOC samples to be sent to the
laboratory. Trip blanks are provided by the laboratory. One equipment rinsate blank will be
collected for each 20 samples. Equipment blanks are collected after routine decontamination
procedures have been performed by pouring distilled water over the sampling equipment and
collecting it in appropriate water sampling containers. Analyses are the same as for normal
analyses except that no VOC analyses are required due to the use of brass or aluminum sleeves.
All QC samples will be preserved, handled, and transported in an identical manner as the soil
samples, with the exception that equipment blanks, trip blanks, and source water blanks will be
treated as water samples.

5.3.6 Headspace Analyses

At sites where VOCs are a concern, soil samples will be subject to headspace analysis with
an organic vapor detector to determine which samples to field screen or submit for laboratory
analysis. Organic vapor detectors may be photo- or flame-ionization detectors (PIDs of FIDs).
Calibration procedures shall be in accordance with manufacturer's recommendations. Headspace
screening is accomplished by filling a container (i.e., a jar or ziplock bag) about half full of soil.
The container is closed and allowed to sit or is heated at a constant temperature for five minutes.
Following this period, the PID or FID probe is inserted into the container and a reading is taken.
The samples with the highest levels of VOCs will be submitted for further characterization.

5.4 GROUNDWATER SAMPLING
5.4.1 Groundwater Sampling Equipment

Monitoring wells will be sampled using dedicated stainless steel bladder pumps equipped
with Teflon-lined polyethylene tubing. An electronic water level indicator will be used to measure
the depth to ground water.

5.4.1.1 Sampling Procedures. Pre-sampling procedures, well evacuation, and sample collection
shall follow the procedures detailed in Section 4.0 of the QAPjP. Purge water will be collected in
containers (i.e., drums or tanks) at each well site. These containers will be labeled for the
associated well. After receipt of analytical data stating that the groundwater at the well location
(and therefore the purge water) is free of VOC contamination at concentrations greater than MTCA
levels, the purge water will be discharged to the ground. In the event the groundwater is found to
be contaminated, the Contracting Officer will be contacted for direction prior to discharge of the
purge water.

5.4.1.2 Sample Labels. Sample container labels will be prepared using waterproof ink marking
pens prior to sampling each well. The containers will be labeled with the date, well designation,
project name, the HEIS number, collector's name and analysis type. After each sample is
collected, the time of collection will also be written on the label. Clean sample containers will be
stored in a cool environment, such as an ice chest, until immediately before sampling. This
practice will minimize the potential for heat stored in sample bottles to warm the groundwater and
promote analyte volatilization or biodegradation in the field.

A4l
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5.4.1.3 Equipment Decontamination. Equipment decontamination shall follow procedures
detailed in Section 4.0 of the QAPjP. Decontamination will only be required for the water level
indicator due to the use of dedicated bladder pumps for sampling.

5.4.2 QA/QC Samples and Procedures

Quality Assurance/Quality Control (QA/QC) requirements for ground water are presented
below. QA/QC samples including one blind duplicate and one matrix spike/matrix spike duplicate
(MS/MSD) will be analyzed for each sampling round. These numbers meet EPA recommendations
for 10 percent blind duplicates and five percent MS/MSDs. One VOC trip blank, prepared by the
laboratory, will be included in each cooler containing VOC samples to be sent to the laboratory.
However, they will only be analyzed if VOCs are detected in one of the samples in the cooler.
Because dedicated bladder pumps will be used to collect the samples, equipment blank samples
and source water blanks will not be necessary. All QA/QC samples will be preserved, handled,
and transported identically to the primary field samples.

The blind duplicate sample consists of a sample collected at the same location and time as
the original sample. Thus, four 40 ml vials will be collected for VOC analysis. The vials will be
filled sequentially. Two of the containers will be labeled with the correct sample identification
(the original sample name) and the other two containers will be labeled with a fictitious sample
identification (the blind duplicate sample name). The samples will be sent to the same laboratory
for analysis. MS/MSD samples will be collected in the same manner, except that only three bottles
(the sample, the matrix spike, and the matrix spike duplicate) will be filled.

5.5 FIELD SCREENING

In order to expedite remediation of the Hanford 1100 Area, various field screening
methods will be employed for preliminary determination of the presence and extent of
contamination. Followed by confirmatory sampling, field screening will also be used as an
indicator of when an area has been excavated to below remediation criteria. Various field
screening techniques have been identified which may be applicable to contaminants of concern at
the 1100 Area. Each of these methods is discussed below. The applicability of field screening to
each site is summarized in Table 5-1.

5.5.1 Immunoassay Tests

Immunoassay is a technique for detecting and measuring a target compound or group of
compounds using an antibody which binds only to that substance or group of substances. Based
on the antibody's affinity for the analyte, immunoassay tests may be capable of detection to very
low levels. Samples generaily require little or no sample preparation since the antibodies are
chemical-specific. Immunoassay tests are generally qualitative (i.e., they can indicate the
absence or presence of a contaminant at a given level) or semi-qualitative (i.e., they can indicate
the absence or presence of a contaminant within certain concentration limits). For contaminants
of concern within the Hanford 1100 Area, immunoassay test kits are available for PCBs and
petroleum hydrocarbons. Immunoassay test kits are available from EnSys Inc. and Millipore
Corporation; they will be used to evaluate the presence of contamination, and, if contamination is
found, to delineate the area of contamination above remediation criteria. Test procedures shall
be as provided by the manufacturer, as noted in Section 4.0 of the QAPjP.

5.5.2 VOC Screening
VOC screening will be performed during pre-remedial sampling using the methods defined

in Section 4.0 of the QAPjP. Samples will be prepared using a purge and trap scheme, and
analyzed with a flame ionization detector and/or an electron capture detector.



TABLE 5-1. Field Screening Applications.

PCBs Petroleum Hydrocarbons
Immunoassay Immunoassay Volatile Organic Compounds

EM-1 EM-1 EM-1

Ephemeral Pool

Horn Rapids Landfill(a)
EM-2 EM-2 EM-2

Tar Flow Area Neptune's Potato and Separator Tank

Stained Sands Area Tar Flow Area

Stained Sands Area

EM-3 EM-3 EM-3

1262 Transformer Pad
1240 French Drain
1240 Suspect Spill Area

1U-1
Generator Building
HBevator Doors
Pumphouse Disposal Slope
Missile Refueling Area Barm
Main Entrance Stained Soil
Flammable Bock Storage
Shed/Missile Maintenance and
Assembly Area Paint Shed
Mound a"te Northwest of Building
6652-G

Control Center Disposal Pits
Missile Maintenance and
Assembly

Area Acid Storage Shed

1218 Service Station
JA Jones Oii Storage Tanks
1226 Suspect Waste Oil Disposal Area

1U-1

H-52-C Surface Gas Tank Area

Building 6652-C Abandoned USTs

Pumphouse Latrine 1500 Gal Fuel Oil Storage Tank
Pumphouse Latrine 275 Gal Fuel Oil Storage Tank
Abandoned USTs

H-52-L Surface Gas Tank Storage Area

Radar Berm and Pads

Acid Neutralization Pit
Missile Refueling JP-4 Fueling Area
JP-4 Fuel Pad

Control Center Disposal Pits
Missile Bunker Landfill
Horseshoe Site

H-52-L NIKE Base Landfill
Generator Building

1262 Solvent Tanks

JA Jones Oil Storage Tanks

Building 6652-C Abandoned USTs

Pumphouse Latrine 1500 Gal Fuel Oil Storage Tank
Pumphouse Latrine 275 Gal Fuel Oil Storage Tank
Abandoned Underground Storage Tanks

1240 Suspect Spill Area

1226 Suspect Waste Oil Disposal Area

1212/1217 Suspect Battery Acid Disposal Area

JA Jones Steam Plant Drain Pad

1U-1

H-52-C Surface Gas Tank Area

H-52-L Surface Gas Tank Storage Area
6652-C SSL Active Septic System

6652-C Inactive Septic System

6652 ALE Field Storage Building Septic System
6652-1 ALE Headquarters Septic System

Missile Assembly and Test Building Inactive Septic System

Missile Bunker Drainfield
Missile Maintenance and Assembly Area Dry Well Drum
Control Center Disposal Pits

Pumphouse Disposal Slope

Missile Maintenance and Assembly Area Acid Storage Shed

Missile Bunker Discharge Ditch

Main Entrance Stained Soil

Flammable Block Storage Shed/Missile Maintenance and
Assembly Area Paint Shed

Mound Site Northwest of Building 6652-G

H-52-2 Missile Bunker Sump

(a) Detection limit of 5 mg/kg. All other PCB field screens will have a detection limit of 1 mg/kg or lower.

0 ‘A8Y 80-v6-14/304
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6.0 SAMPLE HANDLING AND ANALYSIS

6.1 SAMPLE CONTAINERS

As previously discussed, several different types of samples will be collected during the
course of the project. Based on the type of sample to be collected, containers will vary. Table 6-1
is a summary of suggested sample containers, required sample preservation methods, and
allowable holding times for the various analyses which may be performed during the course of the
remedial action for the Hanford 1100 Area. The selected laboratory will provide sample
containers consistent with their current Agreement of Services with CENPW, and the suggested
requirements in Table 6-1. The Contractor will contact the laboratory to confirm container
requirements prior to collection of samples.

6.2 SAMPLE HANDLING AND SHIPPING

6.2.1 Sample Handling

The samples will be kept cool during collection and shipment with regular ice contained in
a plastic bag or with frozen "blue ice." The blue ice will be changed immediately before shipment
to help assure that the samples remain cool. The samples will be stored in an appropriately
sized, durable ice chest. Packing materials, such as bubble packaging, should line the bottom,
sides, and top of the ice chest. Samples should be placed upright and kept separated with the
intervening voids filled with the packing material more than halfway to the top of the containers.
The ice should be placed above and about the top of the containers. The laboratory will measure
the temperatures inside the cooler upon receipt to ensure that the samples remained cold during
transport to the laboratory. The chain-of-custody record should be sealed in a "Ziplock" plastic
bag and affixed to the inside of the top lid of the cooler. The remaining space should be filled
with packing material. The cooler should be secured by completely wrapping with strapping tape
around both ends. If the cooler has a drain, it should be taped shut. Custody seals should be
affixed across the seal between the lid and body of the cooler so that any tampering with the
samples during shipment can be detected.

Samples awaiting on-site analysis during the soil gas program or by a mobile laboratory
will be stored in a cooler or refrigerator at 4°C. Samples will be stored in a manner that protects
them from light.

6.2.2 Chain-of-Custody

All samples will remain in the custody of the sampling personnel during each sampling
day. Atthe end of each sampling day and prior to the transfer of the samples, chain-of-custody
entries will be made for all samples using chain-of-custody records as shown in Figure 6-1.
Information to be included on this form will consist of time and date sampled, sample number,
HEIS number, type of sample, sampler's name, preservatives used, and any special instructions. A
chain-of-custody form will be completed for each cooler. All information on the chain-of-custody
record and the sample container labels will be checked against the sampling log entries; samples
will be recounted before transferring custody. A copy of the chain-of-custody form will be retained
by the sampler prior to shipment (forms with multiple carbon copies are recommended), and the
original chain-of-custody form will accompany the sample to the laboratory. Upon transter of
custody, the chain-of-custody records will be signed by a member of the field team, sealed in
plastic, and taped to the inside lid of each respective cooler. Asigned, dated custody seal will be
placed over the lid opening of each sample cooler to indicate if the cooler is opened during
shipment. Chain-of-custody forms are not required for any on-site measurements such as soil gas
or field screening analyses.

According to EPA's National Enforcement Investigations Center (NEIC), a sample isin a
person’s custody if:
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TABLE 6-1. Sample Containers.

Holding
Analyte Method Containerd; b Preservative TimeC
Soil Samples
Metals 6010 Two 8 oz glass bottles with Teflon 4°C 180 Days
lined cap
Metals 7000 Series | 4 oz glass bottie 4°C 180 Days
TPH - Gas WTPH-G | 4 oz amber glass bottie with Tefion 4°C 14 Days
septum
TPH - Diesel WTPH-D |4 oz amber glass bottle with Teflon 4°C 14/40
septum Days
TPH - Other WTPH-418.1| 4 oz amber glass bottle with Teflon 4°C 28 Days
septum
Halogenated Volatile 8010 4 oz amber glass bottle with Teflon 4°C 14 Days
Organic septum
Aromatic Volatile Organics 8020 4 oz amber glass bottie with Teflon 4°C 14 Days
septum
Phthalate Esters 8060 4 oz amber glass bottle with Teflon 4'C 14/40
lined cap Days
PCBs and Pesticides 8080 4 oz amber glass bottle with Teflon 4°C 14/40
lined cap Days
Herbicides 8150 . |4 oz amber glass bottle with Teflon 4°C 14/40
lined cap Days
VOCs 8240 Teflon-lined brass or aluminum 4°C 14 Days
sleeve
SVOCs 8270 Two 4 oz amber glass bottied with 4'C 14/40
Teflon lined cap Days
Polyaromatic Hydrocarbons 8310 4 oz amber glass bottle with Teflon 4°C 14 Days
lined cap
Groundwater and Equipment
Blank Sample
Metals 6010 500 ml polyethylene bottles HNO3: 4°C | 180 Days
Metals 7000 Series | 500 ml polyethylene bottle HNO3: 4°C | 180 Daysd
TPH - Gas WTPH-G | Two 40 ml vials with Teflon cap HCi, 4°C 14 Days
TPH - Diesel WTPH-D | One liter glass bottle with Tefion 4°C 14/40
lined cap Days
TPH-Other WTPH-418.1 | One liter glass bottlie with Teflon H2SO4' 4'C | 28 Days
lined cap
Halogenated Volatile 8010 Two 40 ml amber glass vials with 4°C 14 Days

Organic

Teflon septum
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TABLE 6-1. Sample Containers. (Cont)

Holding
Analyte Method Container@ b Preservative Time©
Aromatic Volatile Organics 8020 Two 40 ml amber glass vials with HCI, 4°C 14 Days
Teflon septum
Phthalate Esters 8060 1 liter amber glass bottle with Na25203, 4°C | 7/40 Days
Teflon lined cap
PCBs and Pesticides 8080 1 liter amber glass bottie with Na2Sp03, 4°C | 7/40 Days
Teflon lined cap
Herbicides 8150 1 liter amber glass bottle with Na2S703, 4°C | 7/40 Days
Teflon lined cap
VOCs 8240 Two 40 ml glass amber glass vials HCI, 4°C 14 days
with Teflon septum
SVOCs 8270 1 liter glass bottle with Teflon Na2Sp03, 4°C | 7/40 Days
lined cap
Polyaromatic Hydrocarbons 8310 1 liter amber glass bottle with Na2Sp03, 4°C | 7/40 Days

Teflon lined cap

A brass or aluminum sleeve can be used as an alternative to glass jars for soil samples; contact the
laboratory to determine the number of sleeves required.

Analytes using identical containers and preservatives may use the same container. Contact the laboratory

for details.

Where two numbers are given, the first is the number of days to extraction and the second is the number
of days from extraction to analysis.

Holding time for mercury is 28 days.
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LABORATORY

CHAIN OF CUSTODY RECORD/LAB WORK REQUEST

Company
Phone

FAX

Chain of Custody Number
Cooler Number
Lot Control ID

Page

of

Alr Bill No.

Contact

Project

Project Number
Date Due

Samplers Signatura

Lab ID No.
(Lab Only)

HEIS
Number

Sample ID

Depth
Interval (it)

Date Collected

Time Collected

Mat ix?

ANALYSES REQUESTED

|| LABORATORY USE ONLY

Sampling Technique2
Number of Containers (Total)

(SW 8260)

(SW 8270 + SiM)

BNAE (SW 8270)
Hex Chrome (SW 7196)
CL R, SO, Nivate,
COHCO.. TDS

voc (SW 8240)

As, C1, Ca, Fe, Mg, Mn,

I Na

Ca, Fo, Mg, Mn, K, Na
As, Ca, Fe, Mg, Mn,

K, Na

SAMPLES WERE:

1 Shipped or hand delivered
Notes:

2 Amblent or Chilled
Noles:

I Temperature _

| 4 Recelved Broken/Leaking

(Improperly Sealed)
Y N

Noles:

5 Properly Preserved
Y N

Notes:

6 Recelved Within

Holding Times

Y N
Noles:

COC Tape Was:

1 Present on Ouler Package

Y N NA

—l

2 Unbroken on Outer
Package

1 Matrix:
SO- Soll
SE - Sediment
WS - Surface Water

WG - Ground Water
LF - Product

AA - Alr

SW - Wipe

DC - Drum Solids
LD- Drum Liquids
EP/TCLP Leachate

2Sampling Technique:
Composite=C

Grab=G

SPECIAL INSTRUCTIONS (l.e. metals list...):

A N NA

3 Present on Sample
Y N NA

4 Unbroken on Sample

Relinquished by

Recelved by

Date

Time

Relinquished by

Recelved by Date

Time

A\ N NA
Noles:

Discrepancies Between
Sample Labels and COC

Record?
Y N

Noles:

W04 pio2ey Apojsn) jo uleyd ‘1-9 ainbi4
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e The sample is in the person’s actual possession, or
* The sample isin a person’s view, after being in their actual physical possession, or

¢ The sample was in their actual physical possession and then they locked it up to
prevent tampering, or

e The sample is in a designated and identified secure area.

The laboratory, upon receipt of the samples, will be responsible for all chain-of-custody
following their approved QAPP.

6.2.3 Shipping Instructions

All samples should be shipped overnight through a reliable commercial carrier, such as
Federal Express, Emery, Purolator, or equivalent. The sampler will call the laboratory to alert
them when the samples will arrive on the following day.

6.2.3.1 Off-Site Property Control. Prior to shipping any soil or water samples from the Hanford
site, an Off-Site Property Control Form (Figure 6-2) must be completed by the contractor. This
form must be presented to:

Candace L. Gifford
Westinghouse Hanford Company
Room 396R, Building 1163
Stevens Drive

Richland, WA

(509) 376-1028

Ms. Gifford will assign an off-site property number and retain the original copy of this form.

A copy will be supplied to the COE site representative the following workday. THIS MUST BE
COMPLETED BEFORE ANY SAMPLES LEAVE THE HANFORD SITE. Samples have been certified
clear of radiation contamination; therefore, radiation screening of samples is not required.

6.3 DOCUMENTATION

In order to document activities during the remedial action at the Hanford 1100 Area,
several different types of reports and logging activities must be performed. Each of these
documentation activities is described below.

6.3.1 Field Logbook

A hardbound field logbook with weather-resistant pages will be used as a diary by the
sampling personnel to account for all time spentin the field each day as well at to record
important sampling data. Entriesin the logbook will include:

date and time of sampling;

sampling personnel;

sampling locations;

sampling procedures;

sample designations and analyses for all samples collected;
field screening results;

decontamination procedures;

sampling, handling, and shipping procedures;
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Figure 6-2. Off-Site Property Control Form

Contractor CONTROL NUMBER
OFF-SITE (To be ovtained from PROPERTY
PROPERTY CONTROL MANAGEMENT)
PART I—TO BE COMPLETED BY ORIGINATOR
Department I Section ] Untt
The tollowing items are to be shipped from O cContractor O vendor
Routing O Contractor O vendor
Oft-she Custodian
Full Title
Quantity Description  (Include Senal and any Govemment Tag Numbers) Original Cost
O Classitied O Unclassilied O shipped Under DOE Contract O Shipped Under Contractor's Use Permit Contract

for the Off-Site Use of this Property

CERTIFIED FREE OF CONTAMINATION PER TELEPHONE CONVERSATION WITH
(MANAGER, ENVIRONMENTAL HEALTH AND SAFETY) ON , 199

CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Clearance for Public Release RM Survey No. Date
Location of Property (Area & Bldg.) Contact Phone
Date Ready tor Shipment Cost Code to be Charged Approximate Date This

Property wilt be Retumed
Originated By Date Authorized By Date
Signature and Name of Property Control Custodian Date | Property Management Approvai Date

PART II—TO BE COMPLETED BY SHIPPING

Retum Order No. Date lssued Purchase Order No. Date Issued
Signature of Recipient
DISTRIBUTION
By Originalor Shieping Operlion—Sign all Coples and Forward to:
White, Green, Yellow, Pink—Property Management White—Property Management  Green—Property Control Custodian (Issuing Otfice)
Goldenrod—~Retain Yellow—Retain Ping—Originator
54-3000-479 (09/89)

A-49
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instrument calibration procedures;
* any problems or corrective actions taken during each day's activities;
* a brief description of the weather conditions.

Any deviation from the samplin% procedures described in previous sections will be
described in detail and justified in the field logbook.

6.3.2 Field Sampling Notebook

A three-ring bound field notebook will be maintained during the remedial action. The field
notebook will be used to store copies of all chain-of-custody forms and sampling forms used for
field screening methods, and soil gas sampling. Sampling forms may also be used for soil and
groundwater sampling. All other procedural documentation shall be as specified in individual
procedures.

6.3.3 Remediation Documentation

Depending on the results of site characterization activities, different remedial approaches
to the sites may be taken. Based on the remedial approach to be taken, different types of
documentation will be required. Each of these types of documentation is described below.

6.3.3.1 Pre-Remedial Sampling Report. After the completion of the pre-remedial sampling, a
brief (approximately one page) summary will be written for each WMU containing the findings of
the investigation and recommendations for remediation. All geophysical and laboratory analysis
reports will be included, as well as a summary of field screening results. This report will be
provided to DOE, USACE - Walla Walla District, EPA, and Ecology after completion of internal
technical reviews as required in the approved Contractor’s Quality Control Program (CQCP).

6.3.3.2 Remediation Form. For sites at which the remediation activities are very straightforward
(i.e., excavation of contaminated materials for off-site landfilling or other treatment),
documentation of site remediation activities will be achieved by completion of a form. Information
to be contained of the form will include operable unit, site identification, results of
characterization activities, volume of contaminated material, remediation activities performed, and
results of confirmatory sampling. Figure 6-3 presents a proposed format for the Remediation
Form. Upon completion of remediation activities for all sites, a copy of all Remediation Forms will
be provided to DOE, USACE - Walla Walla District, EPA, and Ecology at the completion of internal
technical reviews.

6.3.3.3 Field Investigation Report. Some sites will require greater documentation of activities
due to results obtained during characterization activities. Such sites would include landfills where
the selected remedial alternative involves capping; sites where the selected remedial alternative
is other than landfilling; or sites that are determined to require further evaluation (beyond the
scope of characterization provided within this document) prior to selection/performance of a
remedial alternative. In such situations, the Contractor shall prepare a draft Field Investigation
Report. As applicable, this report will summarize findings during the remediation; additional
suggested characterization activities; a description of the selected remedial alternative and a
discussion of its effectiveness; and a proposed design for the selected remedial action
(essentially, a 95% design of the remediation alternative). Draft Field Investigation Reports will
be provided to DOE, USACE - Walla Walla District, EPA, and Ecology for review and approval as
they are developed (after completion of internal reviews). Following a one month review period, a
final Field Investigation Report shall be prepared which incorporates all external comments
received. Remediation of the site shall be performed in accordance with the final approved Field
Investigation Report. Following completion of remedial activities at the site, a remediation form
shall be submitted to document adequate cleanup.
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Figure 6-3. Site Remediation Form

Operable Unit: Site:

Characterization Sampling:

Type of Sample Sample ID Analyte Result Cleanup Level
Volume of contaminated material: _
Remedial activities performed:
Confirmation Sampling:
Sampie ID Analyte Result Cleanup Level

Location of sample collection:

X
O

Characterization sample location
Confirmation sample location

A-51
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1.0 PROJECT DESCRIPTION

1.1 PROJECT OBJECTIVE

The general objectives of the environmental investigations supporting Remedial Design
(RD) and Remedial Action (RA) activities conducted on behalf of the U.S Department of Energy -
Operations Office, Richland (DOE-RL) by the Walla Walla District, U.S. Army Corps of Engineers
(CENPW) in the 1100 Aggregate Area of the Hanford Site are 1) to obtain additional
characterization information from the surface and subsurface in order to refine the scope of
cleanup operations, and 2) to obtain and validate analytical data as necessary to confirm the
adequacy of the cleanup operations associated with the selected RA. These objectives are further
defined in Section 1.1 of the main text of the Work Plan.

1.2 BACKGROUND INFORMATION

The 1100 Aggregate Area Operable Units [Operable Units (OUs) 1100-EM-1, 1100-EM-2,
1100-EM-3, and 1100-lU-1] are located near the southern boundary of the Hanford Site, as shown
in Figure 1-1 of the Field Sampling Plan (FSP; see Appendix A). Background information
regarding the history and present use of these units is provided in Section 1.2 of the Work Plan
(DOE 1993a). Brief descriptions of the individual sites to be investigated within each OU are
presented in Section 1.3 of the FSP.

1.3 QUALITY ASSURANCE PROJECT PLAN SCOPE AND RELATIONSHIP TO
CENPW QUALITY ASSURANCE PROGRAM

This quality assurance (QA) project plan (QAPjP) applies specifically to the field
investigations and laboratory analyses performed in support of Remedial Design/Remedial Action
(RD/RA) activities in the 1100 Area; it is prepared in compliance with the requirements of CEQAPP
1.1, the U.S. Army Corps of Engineers Quality Assurance Program Plan, Appendix A, Chapter 4.0
(CENPW, 1993a), and, in conjunction with the FSP, provides or references the procedural
resources necessary to accomplish all field and laboratory activities. The scope of this QAPjP
does not include design engineering activities, which shall be managed in compliance with
Section 10.0 of CEQAPP 1.1, or if subcontracted, with corresponding sections of the CENPW-
approved Contractor Quality Control Plan (CQCP).

The Work Plan, QAPjP, FSP, Site Health and Safety Plan (SHSP), and all supporting
procedures cited therein are subject to review and approval by the CENPW in compliance with
Section 5.2 of CEQAPP 1.1. External review and approval of the Work Plan its appendices and its
supporting procedures by DOE-RL, U.S. Environmental Protection Agency (EPA) Region 10, and
the Washington State Department of Ecology (Ecology) is required prior to implementation.

All changes to these documents shall be considered to be major, and, pursuant to the
requirements of Section 5.4 of CEQAPP 1.1, shall require review and approval by the same
organizations that participated in the review and approval of the original versions. Distribution of
these documents and all subsequent revisions shall be controlled in compliance with Section 5.2
of CEQAPP 1.1.

B1-1
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1.4 PROJECT ACTIVITIES

The specific field investigations required at the various sites within the 1100 Aggregate
Area OUs are described in Section 3.0 of the FSP, and include groundwater sampling in existing
wells, geophysical surveys, soil gas surveys, field screening, surface and subsurface soil
sampling, and associated sample analyses in mobile and permanent off-site laboratory locations.
Procedures directly applicable to these tasks are further discussed in Section 5.0 of the FSP, and
are summarized in Section 4.0 of this QAPjP.

B1-2
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The organizational structure of the RD/RA Team is shown in Figure 7 of the Work Plan.
Section 2.2.4 of CEQAPP 1.1 (CENPW 1993a) describes the specific responsibilities of the CENPW
Project Manager, Special Assistant for Quality Assessment, Environmental Engineering Branch
Chief, Safety Technical Manager, Technical Manager, and Laboratory Technical Manager. The
overall functional responsibilities of CENPW personnel relative to this investigation are further
described in Section 1.4.2 of the Work Plan. The general responsibilities of the remedial action
contractor are stated in Section 1.4.3 of the Work Plan, and include responsibilities for the RD and
RA phases of the project, including provision of all field sampling and mobile analytical laboratory
support. The remedial action contractor and offsite analytical laboratory and data validation
support will be selected and managed by CENPW through the procurement and service
acceptance processes described in Section 4.0 of CEQAPP 1.1. All work shall comply with
CENPW-approved QA plans and/or procedures. The remedial action contractor shall submit a
CQCP for CENPW review and approval that meets the requirements of DOE order 5§700.6C,
Quality Assurance, (DOE 1991b), and DOE/RL-90-28, Environmental Restoration Program Quality
Assurance Systems Requirements (DOE 1992). The remedial action contractor shall also submit a
laboratory QA plan that addresses the technical operations of mobile field laboratory activities.
Applicable quality requirements shall be invoked as part of procurement documentation or internal
work instructions, in compliance with the requirements of the contractor's approved CQCP.

B2-1
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS

The Data Quality Objectives (DQOs) for RD/RA activities in the 1100 Aggregate Area have
been determined on the basis of recommendations provided in the two relevant guidance
documents cited in the Hanford Federal Facility Agreement and Consent Order (HFFACO; Ecology
et. al. 1993). The documents are EPA/540/G-87/003, Data Quality Objectives for Remedial
Response Activities (EPA 1987), and WHC-SD-EN-AP-023, A Proposed Data Quality Strateqgy for
the Hanford Site (McCain and Johnson 1990). The DQOs are driven by the data needs described
in Section 2.0 of the FSP, which are briefly restated as follows:

1) in OU 1100-EM-1, to ensure that all soil contaminated with bis(2-ethylhexyl)
phthalate (BEHP) and polychlorinated biphenyls (PCBs) above specified action
levels has been properly excavated,

2) to ensure that trichloroethylene (TCE) concentrations in groundwater near the
George Washington Way Diagonal remain below specified action levels; and

3) to characterize the nature and extent of contamination at OUs 1100-EM-2, EM-3,
and IU-1, in support of RD activities, and to subsequently confirm that the
remediation goals of the selected RA.

In response to these data needs, analytical methods have been selected that are
consistent with those used during previous phases of the investigation at 1100-EM-1. All analytical
parameters that have been identified for this investigation are listed in Table
3-1, cross-referenced to the selected EPA, Ecology and other reference methods, and maximum
detection or quantitation limits. Maximum acceptable ranges for precision and accuracy, in both
soil and water matrices shall be as defined in the governing reference method. All methods for
mobile and off-site laboratory analysis [except for total petroleum hydrocarbons (TPHs) and
asbestos] have been selected from SW-846, Test Methods For Evaluating Solid Waste (EPA 1986).
TPHs shall be analyzed using appropriate methods from Guidance for Remediation of Releases
from Underground Storage Tanks, Appendix L, "Total Petroleum Hydrocarbon Analytical Methods"
(Ecology 1992). Asbestos shall be analyzed using ASTM E-883 and/or ASTM E-521 Methods
(ASTM 1993). Field screening for TPHs and PCBs shall be performed using commercial (EnSys,
Millipore, or CENPW-approved equivalent) immunoassay test kits. Field screening for volatile
organic compounds (VOCs) shall be performed using headspace sampling methods in




TABLE 3-1

Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goals
for RD/RA Investigations in the 1100 Aggregate Area

Page 1 of 7
Site Location Analytical Parameters Analytical Method Detection/
and Matrix Quantitation Goals*
1100 EM-1 soil Bis(2-ethylhexyl)phthalate 8060° 13 mg/kg*
Aroclor-1016 8080° 33 pg/kg®
Aroclor-1221 8080° 33 pg/kg®
Aroclor-1232 8080° 67 pa/kg®
Aroclor-1242 8080° 44 pg/kg
Aroclor-1248 8080° 33 pg/kg*
Aroclor-1254 8080° 33 pg/kg®
Aroclor-1260 8080° 33 pg/kg®
1100 EM-1 groundwater Trichloroethene 8240° 0.12 pg/L
1100-EM-2, EM-3, IU-1 soil Aluminum 6010° 9 mg/kg
Antimony 6010° 6.4 mg/kg
Arsenic 7060° 10.6 mg/kg
Barium 6010° 0.4 mg/kg
Beryllium 6010° .06 mg/kg
Boron 6010° 1.0 mg/kg
Cadmium 6010° 0.8 mg/kg
Calcium 6010° 2.0 mg/kg
Chromium 6010° 1.4 mg/kg
Cobalt 6010° 2.0 mg/kg
Copper 6010° 30 mg/kg
Iron 6010° 35 mg/kg
Lead 7421° 5 mg/kg
Magnesium 6010° 150 mg/kg
Manganese 6010° 10 mg/kg
Molybdenum 6010° 40 mg/kg
Nickel 6010° 75 mg/kg
Potassium 6010° 1,000 mg/kg*
Selenium 6010° 375 mg/kg
Silicon 6010° 290 mg/kg
Silver 6010° 35 mg/kg




TABLE 3-1

Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goals

for RD/RA Investigations in the 1100 Aggregate Area

1100-EM-2, EM-3, 1U-1 soil
(Cont.)

Page 2 of 7
Sodium 6010° 145 mg/kg
Thallium 6010° 200 mg/kg
Vanadium 6010° 40 mg/kg
Zinc 6010° 10 mg/kg
Acetone 8240° 100 pg/kg*
Bromodichloromethane 8240° S pa/kg
2-Butanone 8240° 100 pg/kg
Bromoform 8240° S pa/kg
Bromomethane 8240° 10 pg/kg*
Carbon Disulfide 8240° 5 pa/kg
Carbon tetrachloride 8240° 5 pg/kg
Chlorobenzene 8240° S pa/kg
Chloroethane 8240° 10 pa/kg
Chloroform 8240° 5 pg/kg
2-Chloroethy! vinyl ether 8240° 10 pa/kg
Chloromethane 8240° 10 pg/kg
Dibromochloromethane 8240° 5 pa/kg
1,1-Dichloroethane 8240° 5 pa/kg
1,2-Dichloroethane 8240° 5 pg/kg
1,1-Dichloroethene 8240° 5 pa/kg
trans-1,2-Dichloroethene 8240° S pa/kg
1,2-Dichloropropane 8240° 5 pa/kg
Cis-1,3-Dichloropropylene 8240° S pg/kg
trans-1,3-Dichloropropylene 8240° S pg/kg
2-Hexanone 8240° 50 pg/kg
Methylene Chloride 8240° 10 pg/kg
4-Methyl-2-Pentanone 8240° 50 pg/kg
1,1,2,2-Tetrachloroethane 8240° S pa/kg
Tetrachloroethylene 8240° 5 pg/kg
1,1,1-Trichloroethane 8240° S pg/kg




TABLE 3-1

Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goals
for RD/RA Investigations in the 1100 Aggregate Area

1100-EM-2, EM-3, 1U-1 soil
(Cont.)

Page 3 of 7

1,1,2-Trichloroethane 8240° 5 pg/kg

Trichloroethylene 8240° 5 pg/kg

Vinyl Acetate 8240° 50 pg/kg
Vinyl chloride 8240° 10 pg/kg
Benzene 8240° 5 pg/kg

Ethyl benzene 8240° 5 pg/kg

Toluene 8240° 5 pg/kg

Styrene 8240° 5 pg/kg

Xylenes 8240° 5 pa/kg

Aldrin 8080° 2.7 palkg
a-BHC 8080° 2.0 pg/kg
B-BHC 8080° 4.0 pg/kg
6-BHC 8080° 6.0 pg/kg
y-BHC (Lindane) 8080° 2.7 pg/kg
Chlordane (technical) 8080° 9.4 pg/kg
4,4-DDD 8080° 7.4 pg/kg
4,4-DDE 8080° 2.7 pa/kg
4,4-DDT 8080° 8.0 pa/kg
Dieldrin 8080° 1.3 pg/kg
Endosulfan | 8080° 9.4 pg/kg
Endosulfan |l 8080° 2.7 pg/kg
Endosulfan sulfate 8080° 44 pg/kg
Endrin 8080° 4.0 pg/kg
Endrin aldehyde 8080° 15 pg/kg
Heptachlor 8080° 20 pg/kg
Heptachlor epoxide 8080° 56 pg/kg
Methoxychlor 8080° 120 pg/kg
Toxaphene 8080° 160 pg/kg
Aroclor-1016 8080° 33 pg/kg*
Aroclor-1221 8080° 33 wg/kg*
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Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goais

for RD/RA Investigations in the 1100 Aggregate Area
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1100-EM-2, EM-3, 1U-1 sail Aroclor-1232 8080° 67 pg/kg®

(Cont,) Aroclor-1242 8080° 44 pg/kg®
Aroclor-1248 8080° 33 pg/kg®
Aroclor-1254 8080° 33 pg/kg®
Aroclor-1260 8080° 33 pg/kg®
2,4-D 8150 240 pg/kg
24,5 T 8150° 40 pg/kg
2,4,5-TP (Silvex) 8150° 34 pa/kg
Phenol 8270° 660 pg/kg
bis (2-chloroethyl)ether 8270° 660 pg/kg
2-Chlorophenol 8270° 660 pg/kg
1,3-Dichlorobenzene 8270° 660 pg/kg
1,4-Dichlorobenzene 8270° 660 pg/kg
Benzyl alcohol 8270 1300 pg/kg
1,2-Dichlorobenzene 8270 660 pg/kg
2-Methylphenol 8270° 660 pg/kg
Bis(2-chloroisopropyl)ether 8270° 660 pg/kg
4-Methylphenol 8270° 660 pg/kg
N-nitroso-di-n-propylamine 8270° 660 pg/kg
Hexachloroethane 8270° 660 pg/kg
Nitrobenzene 8270° 660 pg/kg
Isophorone 8270 660 pg/kg
2-Nitrophenol 8270° 660 wpg/kg
2,4-Dimethylphenol 8270° 660 pg/kg
Benzoic acid 8270° 3300 pg/kg
Bis(2-chloroethoxy)methane 8270° 660 pg/kg
2,4-Dichlorophenol 8270° 660 pg/kg
1,2,4-Trichlorobenzene 8270° 660 pg/kg
Naphthalene 8270° 660 pg/kg
4-Chloroaniline 8270° 1300 pg/kg
Hexachlorobutadiene 8270° 660 pg/kg
4-Chloro-3-methylphenol 8270° 1300 pg/kg
2-Methylnaphthalene 8270° 660 pg/kg
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Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goals

for RD/RA Investigations in the 1100 Aggregate Area

1100-EM-2, EM-3, 1U-1 soil
(Cont.)

Page 5 of 7
Hexachlorocyclopentadiene 8270° 660 wpg/kg
2,4,6-Trichlorophenol 8270* 660 pg/kg
2,4,5-Trichlorophenol 8270° 660 pg/kg
2-Chloronaphthalene 8270 660 pa/kg
2-Nitroaniline 8270°* 3300 pg/kg
Dimethylphthalate 8270° 660 wg/kg
Acenaphthylene 8270° 660 pa/kg
2,6-Dinitrotoluene 8270° 660 pg/kg
3-Nitroaniline 8270" 3300 pg/kg
Acenaphthene 8270* 660 pg/kg
2,4-Dinitrophenol 8270* 3300 pg/kg
4-Nitrophenol 8270° 3300 pg/kg
Dibenzofuran 8270 660 wg/kg
2,4-Dinitrotoluene 8270° 660 wg/kg
4-Nitrophenol 8270° 3300 pg/kg
Dibenzofuran 8270° 660 pa/kg
2,4-Dinitrotoluene 8270° 660 pg/kg
Diethylphthalate 8270 660 wg/kg
4-Chlorophenyl-phenyl ether 8270° 660 pg/kg
Fluorene 8270* 660 wg/kg
4-Nitroaniline 8270° 3300 wpg/kg
4,6-Dinitro-2-methylphenol 8270°* 3300 pg/kg
N-Nitrosodiphenylamine 8270° 660 wa/kg
4-Bromophenyl-phenyl ether 8270°* 660 pg/kg
Hexachlorobenzene 8270° 660 wg/kg
Pentachlorophenol 8270" 3300 pga/kg
Phenanthrene 8270° 660 pg/kg
Anthracene 8270° 660 pg/kg
Di-n-butylphthiate 8270° 660 pg/kg
Fluoranthene 8270* 660 pg/kg
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Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goals

for RD/RA Investigations in the 1100 Aggregate Area
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1100-EM-2, EM-3, 1U-1 sail Pyrene 8270° 660 pg/kg

Selid, Butylbenzylphthalate 8270° 660 pg/kg
3,3"-Dichlorobenzidine 8270° 1300 pg/kg
Benzo(a)anthracene 8270° 660 pa/kg
Chrysene 8270° 660 wa/kg
Bis(2-ethyhexyl)phthalate 8270° 660 pg/kg
Di-n-octylphthalate 8270° 660 pg/kg
Benzo(b)fluoranthene 8270° 660 wg/kg
Benzo(k)fluoranthene 8270° 660 pg/kg
Benzo(a)pyrene 8270° 660 wg/kg
Indeno(1,2,3-cd)pyrene 8270" 660 pg/kg
Dibenz(a,h)anthracene 8270° 660 pa/kg
Benzo(g,h,i)perylene 8270° 660 pg/kg
TPH (gasoline) WTPH-G* 10 mg/kg
TPH (diesel) WTPH-D* 20 mg/kg
TPH (oils) WTPH-418.1° 20 mg/kg
Asbestos ASTM E-883 or :

ASTM E-521'

Explosives 8330 0.25-1.0 ppm

Field Screening TPHs ¢ ¢
VOCs " "
PCBs i ’

Soil Gas BTEX! ‘ ‘

Chiorinated Solvents'
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Site Locations and Matrix, Analytical Parameters, Methods, and Detection/Quantitation Goals
for RD/RA Investigations in the 1100 Aggregate Area
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*Detection limits for soil will vary based on the laboratory sample preparation method, dilution factors and soil
moisture content. In all cases the limits specified are well below the action levels defined in Section 2.0 of the
FSP. Detection limits may be adjusted for matrix type where permitted by the governing reference method.
"From SW-846 Test Methods for Evaluating Solid Waste (EPA 1986).

‘Detection limit established at a maximum 0.5 times the action level defined in Section 2.0 of the FSP.

“Value unspecified in reference method; values cited have been derived from contract required detection limits
(CRQLs) from the current EPA Contract Laboratory Program (CLP) Statement of Work (SOW; EPA 1990).
‘From Guidance for Remediation of Releases from Underground Storage Tanks, Appendix L, "Total Petroleum
Hydrocarbon Analytical Methods" (Ecology 1992).

'Methods are from 1993 Annual Book of ASTM Standards, Vols. 03.01 and 12.02 (ASTM 1993). Detection limits
and method precision and accuracy requirements shall be as stated therein.

“Commercial immunoassay or chemical test kit methods shall be used (EnSys, Millipore, or CEPNW-approved
equivalent). Detection limits and method precision and accuracy shall be as stated in the test kit
documentation provided by the manufacturer.

"VOC screening shall be performed in compliance by sample headspace analysis using a mobile gas
chromatograph. A procedure shall be submitted for CEPNW and regulatory review and approval prior to use.
Detection/quantitation limits and precision and accuracy requirements shall be as stated the approved
procedure.

'Soil-gas sampling and analytical procedures (and applicable detection/quantitation limits and precision and
accuracy requirements) shall be as specified in CEPNW-EN PL, Engineering Division Policy Letters (CEPNW
1988) or approved alternate procedures submitted by the remediation contractor.

'From SW-846 Test Methods for Evaluating Solid Waste, Proposed Update Il (EPA 1992).
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conjunction with a mobile gas chromatograph. Soil gas sampling and analysis shall employ
appropriate procedures selected from CENPW-ENPL, Engineering Division Policy Letters (CENPW
1988). The environmental conditions under which analyses shall be performed shall be as defined
by the CENPW-approved offsite and mobile laboratory QA plans. Acceptable ranges for precision
and accuracy shall not exceed those specified by the governing reference methods or
procedures. Detection limits have been established at 0.5 times the action levels defined for
specific contaminants, or as defined by the reference method, whichever is less.

The requirements of Table 3-1 represent conditions that can be routinely and reliably
achieved by analytical laboratories, and shall be considered minimum performance standards that
shall be reflected in the agreement for services established by CENPW with the selected offsite
laboratory, as well as in the mobile laboratory QA plan submitted by the contractor. Any
modification of Table 3-1 requirements shall be considered a formal modification of this QAPjP that
shall be subject to regulatory review and approval as previously described in Section 1.3.

Goals for data representativeness shall be addressed qualitatively by the specification of
sampling depths and intervals in Section 3.0 of the FSP. Sampling locations shall be as specified
in the FSP, subject to those allowances for local conditions that may be permitted by applicable
sampling procedures (specified in Section 4.0 of this QAP]jP); actual sampling locations shall be
documented in compliance with applicable procedure requirements, as noted in Section 4.2.1.
Based on the precedent established by CENPW in the Phase 2 investigation of 1100-EM-1 [see
Appendix B of DOE/RL-90-37, Remedial Investigation Phase 2 Supplemental Work Plan for the
Hanford Site 1100-EM-1 Operable Unit, Revision 2 (DOE 1991a)], objectives for the completeness
of this investigation shall require that contractually or procedurally established requirements for
precision and accuracy be met for at least 95 percent of the total number of requested
determinations. Failure to meet this goal shall be documented and evaluated in the validation
process described in Section 8.0 of this QAPjP; corrective action shall be taken as warranted, as
described in Section 13.0. In order to facilitate the comparability of data sets in terms of their
reported precision and accuracy, all analytical results shall be reported in compliance with the
reporting techniques and units specified in the reference methods identified in Table 3-1.
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4.0 SAMPLING PROCEDURES

4.1 GENERAL REQUIREMENTS FOR FIELD PROCEDURES

All CENPW procedures that will be employed in the field investigations in the 1100
Aggregate Area are identified in Table 4-1, cross-referenced to the specific OUs and individual
field sites at which their use will be required. Procedure approval, revision, distribution control,
and update requirements shall be as defined in Section 5.0 of CEQAPP 1.1 (CENPW 1993a). If
alternate contractor procedures are accepted pursuant to the requirements of Section 4.3, similar
controls for contractor procedures shall be defined in the approved CQCP.

4.2 SAMPLING PROCEDURES
4.2.1 Sample Acquisition

Except where alternate procedures are approved as noted in Section 4.3, all soil gas,
surface/subsurface soil sampling, and supporting geophysics investigations shall be performed in
compliance with procedures contained in CENPW-EN PL, Engineering Division Policy Letters
(CENPW 1988). Groundwater monitoring activities will be supported by NPW-H-P 200-1,
Procedure for Measurement of Depth to Water in Wells at DOE-RL (CENPW 1993b); NPW-H-P
200-2, Groundwater Sampling Procedures (CENPW 1993c); and NPW-H-P 200-3, Management of
Purge Water (CENPW 1993d). All sampling activities shall be subject to the chain of custody
controls described in Section 5.0 of this QAPjP and to the procedures for sample
packaging/shipping and for managing investigation-derived waste defined in CENPW-EN PL. All
sampling activities except for the well sampling at OU 1100-EM-1 shall be subject to the applicable
requirements of NPW-H-P-385-1-1, Health and Safety Monitoring Instruments (CENPW 1993e) and
NPW-H-P-385-1-2, Hazardous Waste Site Entry Requirements (CENPW 1993f). Sampling
locations, depths, intervals, and (as applicable) frequency shall be as specified in Section 3.0 of
the FSP. Documentation requirements shall be as defined within individual procedures and
Section 6.3 of the FSP.

4.2.2 Sample Container Requirements

Sample container types, preservation requirements, preparation requirements, and special
handling requirements shall be as defined in Table 6-1 of the FSP.
4.2.3 Sample ldentification

Sample identification protocols to be used in this investigation shall be as defined in
Section 6.0 of the FSP.
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TABLE 4-1

Field Procedure Applicability Matrix

Page 1 of 4
Operable Unit/ Geophysics Soil Gas Field Screening Soil Sampling Groundwater | Water Level' |Purge Water® H&S Haz Waste
Sl EM[GPRY| FDEM/TDEM* |BTEX"| Chiorinated |TPHYNOCPCE|Surface{Subsurtacet| -Pind | Measurement) Management|. Monitoring R;'L?,Z:gts.
Solvents*®

1100-EM-1
[Discolored Soil Site X X X X «
||Ephemeral Pool X X X X X
“Horn Rapids Landfill X X X X X Il
G. Washington Way Diagonal Monitoring X X

ells

1100-EM-2

Tar Flow Area X X X X
Stained Sands Area

'‘Neptune's Potato" and Separator Tank X X X

1100-EM-3

1240 Suspect Spill Area X X X X

1240 French Drain X X X X X

1226 Suspect Waste Oil Disposal Area X X X X X
1212/1217 Suspect Battery Acid Disposal X X X X X
lArea

1218 Service Station X| X X X | X X X X X

1262 Solvent Tanks Xl X X X X X X X

1262 Transformer Pad X X X X X
EJones Oil Storage Tanks X | X X X | X X X X X

A Jones Steam Plant Drain Pad X X X X




TABLE 4-1

Field Procedure Applicability Matrix

Page 2 of 4

Operable Unit/ Geophysics Soil Gas Field Screening Soil Sampling Groundwater | Water Leval' |Purge Water® H.&S. ng Waste
i ENI|GPRY| FDEM/TDEM" |BTEXY| Chiorinated | TPHYVOCPCE* SurfaceiSubsurface?| —oPing | Measurement| Management| Monitoring R:L?,f,::‘,’,ts.
Solvents®
1100-1U-1
6652- C SSL Active Septic System X X X X X X X
6652- C SSL Inactive Septic System X X X | J X X X X
Radar Berm and Pads X ) X X X X
H-52-C Surface Gas Tank Area X X X | X X X X X
Control Center Disposal Pits X X X X X X X
Building 6652-C Abandoned USTs X | X X X X X X X X
Pumphouse Latrine 1500 ga. Fuel Oil X | X X X X X
Storage Tank
Pumphouse Latrine 275 ga. Fuel Oil X X X X X X X
Storage Tank
6652 ALE Field Storage Building Septic X X X X X X X
System
Mound Site Northwest of Building 6652- | X X X X
G
6652-1 ALE Headquarters Septic System X X X X
bandoned Underground Storage Tanks X X X X X X
H-52-L Missile Bunker Sump X X X X X X X
Missile Bunker Landfill X1 X X X X X X
Missile Refueling Area Berm X X X X X
cid Neutralization Pit X X X
Missile Refueling JP-4 Fueling Area X X X X




TABLE 4-1

Field Proceclure Applicability Matrix

Page 3 of 4

_

Operable Unit/ Geophysics Soil Gas Field Screening Soil Sampling Groundwater | Water Level' |Purge Water® H&S Haz Waste
R EMF|GPRY| FDEM/TDEM[BTEX] Chiorinated|TPHPVOCTPCE?|Surtace Subsurtace ~oPing" |Measurement| Management| Monitoring Re?ﬁ?,f;:}’us.
Solvents*®
Missile Assembly and Test Building X X X X X X
Inactive Septic System
Missile Maintenance and Assembly Area X X X
cid Storage Shed
JP-4 Fuel Pad X X X X
Missile Bunker Drainfield X X X X X X
Missile Bunker Discharge Ditch X X X
Main Entrance Stained Soil X X X
||H-52-L Surface Gas Tank Storage Area X X X X X
|Generator Building X X X X X
"Horseshoe Site X A X X X
"Elevator Doors X X X
Flammable Storage Block Shed X X X
Missile Maintenance and Assembly Area A X X X
Dry Well Drum
H-52-L NIKE Base Landfil X| X X X X X X X X X




TABLE 4-1
Field Procedure Applicability Matrix

Page 4 of 4

Field Screening Soil Sampling Groundwater | Water Level® |Purge Water® H&S Haz Waste
Sampling®® [Measurement| Management| Monitoring Site Entry

Operable Unit/
Field Site

Geophysics Soil Gas

EM?®|GPR?| FDEM/TDEM?*|BTEX®| Chlorinated | TPH®[VOCPCB®|SurfaceySubsurface®
Solvents®

Instrument” |Requirements’

NOTES:
"Procedures are contained in CEPNW-EN PL, Engineering Division Policy Letters (CEPNW 1988).
°Field screening for TPHs, PCBs, shall employ commercial (EnSys, Milliport, or CEPNW-approved equivalent) immunoassay test kit procedures; see Section 7.2.

°Field screening for VOCs shall employ headspace sampling methods in conjunction with a portable organic vapor analyzer or mobile gas chromatograph. See Section 7.2.

“All sampling activities shall employ the chain of custody controls described in Section 5.0; along with the sample packaging/shipping and investigation- deceived waste management procedures
defined in CEPNW-EN-PL (CEPNW 1988)

"Ref: NPW-HP 200-1-2, Groundwater Sampling Procedures (CEPNW 1993b). ||
'Ref: NPW-HP 200-1-1, Procedure for Measurement of Depth to Water in Wells at DOE-RL (CEPNW 1993).
°Ref: NPW-HP 200-1-3, Management _of Purge Water (CEPNW 1993d).

"Ref: NPW-HP 385-1-1, Health and Safety Monitoring Instruments (CEPNW 1993e).
'Ref: NPW-HP 385-1-2, Hazardous Waste Site Entry Requirements (CEPNW 1993f).
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4.3 PROCEDURE CHANGES
4.3.1 Alternate Procedures

If the remedial action contractor wishes to propose the use of other procedures than those
defined in Table 4-1, they shall be submitted with appropriate justification for CENPW approval
prior to submittal to DOE-RL, EPA, and Ecology for concurrence, as described in Section 4.1.
CENPW must authorize all such change requests prior to implementation by the remedial action
contractor or any affected subcontractors.

4.3.2 Field Changes

Field changes in the requirements established by the FSP, this QAPjP, or the procedures
cited herein may be permitted in response to unforeseen field conditions, provided that they are
documented, justified, reviewed, and approved as described in this Section. All proposed field
changes shall be documented on a Field Change Authorization (FCA) form, as shown in Figure 4-
1. The FCA process is shown in Figure 4-2 and is further described as follows.

The field team member initiating the field change shall describe the proposed change,
identify the affected plan(s) or procedure(s), provide brief technical justification for the change,
and submit the FCA to the cognizant field team leader for evaluation. If the field team leader
concurs with the technical justification, work may proceed at their discretion pending confirmatory
review and concurrence by the contractor's Program Manager, the Contractor Quality Control
Representative (CQCR), and by CENPW. The FCA must be forwarded to the Program Manager
and CQCR within one working day. If the contractor's Program Manager and CQCR approve the
FCA, the Program Manager shall submit the FCA to CENPW for coordination of CENPW and
regulatory review and approval. Completed and approved FCAs shall be assigned a control
number and routed to all distributees for the affected plan or procedure, in compliance with CQCP
requirements. However, if the contractor Program Manager/CQCR, CENPW, or the regulatory
agencies disapprove a field change, such changes shall be documented as a honconformance
and resolved in compliance with CQCP requirements and the corrective action requirements of
QAPjP Section 13.3.
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Field Change Authorization

Ref: Master Interagency Agreement DE-AI06-S0RL17074

Delivery Order No.: FCANo.:

Task Description:

Affected Plan or Procedures:

Requested Variations:

Justification for Variation:

Requested by: Date:
(Name/Title/Organization)

Field Change Authorized by: Date:
(Name/Title/Organization)

Approved by: Date:
(Contractor's Program Manager)

Comments:

Concurrence: Date:
(CENPW Technical Manager)

Comments:

923-A019/47947/11-10-80

Figure 4-1. Field Change Authorization Form.



FTM

Submit FCA to FCL

FTL

Revise FCA

Submit FCA to
CPM, CQCR

CPMWCQCR

Initiate NCR, resolve
per QAPjP Section 13

CPM/CQCR
approv%/concur

IfYes
CPM
Sign FCA, Forward [
to CENPW

CPMCQCR

CENPW Initiate NCR, resolve
approvg’lconcur per QAPjP Section 13

File FCA in QA
records per CQCP

CENPW - U.S.Army Corps of Engineers, Walla Walla District
CPM - Convactor Program Manager

CQCP - Contactor Quality Control Plan

CQCR - Contactor Quality Control Representative

FCA - Field Change Authorization
FTL - Field Team Leader

FTM - Field Team Member

NCR - Nonconformance Report

QAPjP - DOE/RL/12074—19, Appendix B

923-A019/47946/11-11-93

Figure 4-2. Field Change Authorization Process.
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5.0 SAMPLE CUSTODY

All samples obtained during the course of this investigation shall be subject to handling
and chain of custody protocols defined in Section 6.2 and Figure 6-1 of the FSP from the point of
origin to receipt in the mobile laboratory and/or acceptance in the offsite analytical laboratory.
Offsite laboratory chain-of-custody procedures shall be defined in the laboratory's CENPW-
approved QA plan; such procedures shall ensure the maintenance of sample integrity and
identification throughout the analytical process. At the direction of the CENPW Laboratory
Technical Manager, requirements for the retum of residual sample materials or disposal of
investigation-derived wastes after completion of offsite analysis shall be defined in the offsite
laboratory's procurement documentation or in internal work instructions developed in compliance
with CQCP requirements that govern the operations of the mobile laboratory. Chain-of-custody
forms shall be initiated for return of residual samples when so required. All analytical results shall
be maintained as project quality records in compliance with the CQCP pending turnover to
CEPNW for retention as permanent records as required by Section 6.6 of CEQAPP 1.1.
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6.0 CALIBRATION PROCEDURES

Calibration of all of the remedial action contractor's measuring and testing equipment
required to support this investigation shall comply with CENPW-approved procedures that have
been developed to implement Part Il, Section C, Criterion 13 of DOE/RL-90-28, Environmental
Restoration Program Quality Assurance System Requirements for the Hanford Site, Revision 1
(DOE 1992). Routine operational checks for the contractor's field equipment shall be as defined
within applicable CENPW procedures as defined in Section 4.2 and Table 4-1, or approved
alternates, as noted in Section 4.3. All calibration requirements applicable to mobile and off-site
analytical laboratory equipment shall be as defined by CENPW-approved laboratory QA plans and
the standard analytical methods identified in Table 3-1.
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7.0 ANALYTICAL PROCEDURES
7.1 LABORATORY ANALYTICAL METHODS

All laboratory analytical methods that have been selected for this investigation are listed in
Table 3-1, cross-referenced to the parameters of interest, applicable EPA and Ecology reference
methods, maximum detection or quantitation limits and appropriate references for maximum
acceptable ranges for precision and accuracy, in both soil and water matrices. Methods and
parameters apply to both mobile and off-site laboratories. All analytical methods have been
selected from SW-846, Test Methods For Evaluating Solid Waste (EPA 1986), except for total
petroleum hydrocarbons (TPHs) and asbestos, which shall be analyzed using approprate
methods from Guidance for Remediation of Releases from Underground Storage Tanks, Appendix
L, "Total Petroleum Hydrocarbon Analytical Methods" (Ecology 1992). Asbestos shall be analyzed
using phase-contrast light microscopy and/or transmission electron microscopy in compliance with
ASTM E-883 or ASTM E-521, respectively (ASTM 1993). As noted in Section 3.0, acceptable
ranges for precision and accuracy shall not exceed those specified in the governing reference
methods. Detection limits have been established at 0.5 times the action levels defined for specific
contaminants or those defined by the reference method, whichever is less.

As noted in Section 3.0, the requirements of Table 3-1 represent conditions that can be
routinely and reliably achieved by analytical laboratories and shall be considered a minimum
performance standard that shall be incorporated into the agreements for services established with
the offsite analytical laboratory and into the mobile laboratory QA plan. Any modification of Table
3-1 requirements shall be considered a formal modification of this QAPjP, and shall therefore be
subject to regulatory review and approval as described in Section 1.3. All analytical results shall
be reported in compliance with the reporting techniques and units specified in the reference
methods identified in Table 3-1, in order to facilitate the comparability of data sets in terms of their
reported precision and accuracy.

7.2 FIELD SCREENING METHODS

Field screening for TPHs and PCBs shall be performed using commercial immunoassing
test kits (EnSys, Millipore, or CENPW-approved equivalent). Volatile organic compound (VOC)
screening shall employ headspace analysis techniques in conjunction with a portable gas
chromatograph or organic vapor analyzer. Procedures for using the immunoassay test kits shall
be provided by the manufacturer; detection limits and method precision and accuracy shall be as
stated therein. VOC screening procedures shall be prepared by the remedial action contractor
and submitted for CENPW and regulatory review and approval prior to use, as noted in Section
1.3. Detection/quantitation limits and method precision and accuracy shall be as stated in the
approved procedure. Copies of the VOC screening procedure and manufacturer's instructions for
use of the TPH and PCB test kits shall be retained in the project QA records in compliance with
the applicable requirements of the CQCP pending turnover to CENPW and retention in
compliance with Section 6.0 of CEQAPP 1.1 (CENPW 1993a).
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 GENERAL CONSIDERATIONS FOR ANALYTICAL DATA ACQUISITION AND DATA
MANAGEMENT

The overall process of data acquisition and data management is described graphically in
Figure 8-1. Planning, readiness review, and field operations are shown, along with sample
shipment, data validation, assessment of validated data [and entry into the Hanford Environmental
Information System (HEIS)], reporting, and maintenance of data as project QA records. The
corrective action processes potentially required as a result of readiness review, data validation,
and data assessment activities are also shown; requirements for handling unacceptable or
suspect data are further described in Section 8.5.

8.2 DATA REDUCTION AND DATA PACKAGE PREPARATION

The CENPW-approved offsite laboratory and the contractor's mobile analytical laboratory
shall be responsible for preparing reports summarizing the results of analysis and for preparing
detailed data packages that include sample identification, sampling and analysis dates, raw
analytical data, reduced data, data outliers, reduction formulas, recovery percentages, quality
control check data, equipment calibration data, supporting chromatogram or spectrograms, and
documentation of any nonconformances affecting the measurement system in use during the
analysis of the specific group of samples. Data reduction schemes shall be as documented within
individual analytical methods and/or the laboratories' CENPW-approved QA plans. Completed
data packages shall be reviewed and approved by the analytical laboratory's QA manager (or the
contractor's managing chemist, for all parameters analyzed in the mobile laboratory) before their
submittal to the CENPW Laboratory Technical Manager for tracking and initiation of data validation
activities.

8.3 VALIDATION

Validation of completed data packages shall be performed by qualified CENPW personnel
or a qualified subcontractor independent from the responsible analytical laboratory.
Subcontracted validation responsibilities shall be defined in procurement documentation prepared
in compliance with Section 4.0 of CEQAPP 1.1 (CEPNW 1993a).

All validation activities shall comply with WHC-SD-EN-SPP-002, Data Validation Procedures
for Chemical Analyses (Bechtold 1992). All data packages and analytical results shall be verified
for completeness and identification of any transcription errors; 10% of all data packages shall
receive full validation, in compliance with WHC-SD-EN-SPP-002 requirements. Packages requiring
full validation shall be specified to the data validators by the CENPW Laboratory Technical
Manager.
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Figure 8-1. Data acquisition and data management flow diagram.
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8.4 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS

All verification and validation reports and supporting analytical data packages shall
undergo a final review by a qualified reviewer at the direction of the CENPW Laboratory Technical
Manager, before their release for further use, submittal to regulatory agencies, or transmittal to
Westinghouse Hanford Company (WHC) for entry into the Hanford Environmental Information
System (HEIS). All verification and validation reports, data packages, and review comments shall
be retained as permanent project quality records in compliance with Section 6.6 of CEQAPP 1.1
(CENPW 1993a).

8.5 REQUIREMENTS FOR HANDLING UNACCEPTABLE OR SUSPECT DATA

Data errors or procedural discrepancies related to laboratory analytical processes shall
prompt data requalification by the validator, requests for reanalysis, or other appropriate corrective
action by the responsible laboratory as required by procedure WHC-SD-EN-SPP-002, Data
Validation Procedures for Chemical Analyses (Bechtold 1992). However, if sample holding time
requirements are compromised, insufficient sample material is available for reanalysis, or any
other condition prevents compliance with governing analytical methods and data validation
protocols, the situation shall be formally documented as a nonconformance in compliance with
Section 3.1 of CEQAPP 1.1 (CENPW 1993a). Corrective action requests shall be prepared in
compliance with CEQAPP 1.1 Section 3.2 and brought to the immediate attention of the CENPW
Technical Manager and Special Assistant for Quality Assessment for their appropriate action. If
problems are observed with validated data, either as part of the data assessment process
described in Section 12.0 of this QAPjP or, if separately observed by CENPW or contractor
personnel, the situation shall be documented as a nonconformance and corrective action initiated
as previously noted. If the suspect data have been entered into Hanford Environmental
Information System (HEIS), the appropriate HEIS Data Custodian shall be immediately notified in
order that the data may be flagged pending resolution of the nonconformance and completion of
all required corrective actions.
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9.0 INTERNAL QUALITY CONTROL

Quality Control (QC) measures applicable to soil gas sampling, soil sampling, and
groundwater sampling are defined, respectively, in Sections 5.2.5, 5.3.5, and 5.4.2 of the FSP.
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10.0 PERFORMANCE AND SYSTEM AUDITS

At the direction of the CENPW Laboratory Technical Manager, at least one performance
audit sample per analytical method identified in Table 3-1 shall be submitted blind to both the
mobile and offsite laboratories as a quantitative overcheck of the accuracy of routine analytical
methods. Performance audit samples shall contain a known quantity of a known compound;
performance audit sample composition shall be documented by the CENPW Laboratory Technical
Manager and retained as a permanent project QA record in compliance with Section 6.6 of
CEQAPP 1.1 (CENPW 1993a). All performance audit samples shall be evaluated in compliance
with the data validation protocols described in Section 8.3; validation summaries shall be
forwarded directly to the CENPW Laboratory Technical Manager for evaluation and, as
appropriate, initiation of corrective action as described in Section 13.0.

At least one systems audit of each phase of field activities shall be conducted by the
remedial action contractor in compliance with CENPW-approved procedures developed to meet
the requirements of Part I, Section B, criterion 9.1 of DOE/RL-90-28, Environmental Restoration
Program Quality Assurance System Requirements for the Hanford Site (DOE, 1992). Systems
audits of CENPW contract laboratory operations or other activities may also be conducted at the
discretion of the CENPW Special Assistant for Quality Assessment, in compliance with Appendix E,
Section 6.7 of CEQAPP 1.1.
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11.0 PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field and in the mobile and off-site
laboratories that directly affect the quality of the field and analytical data shall be subject to
preventive maintenance measures that ensure minimization of measurement system downtime
and corresponding schedule delays. Both the CENPW contract laboratory and the remedial
action contractor's mobile analytical laboratory shall be responsible for performing or managing
the maintenance of their analytical equipment. Maintenance requirements, spare parts lists and
instructions shall be addressed in the laboratory QA plans, subject to CENPW review and
approval as noted in Section 1.3 of this QAPjP. The remedial action contractor's measuring and
testing equipment shall be drawn from inventories subject to standard preventive maintenance
and calibration requirements as specified in CENPW-approved procedures developed to
implement Part Il, Section C, Criterion 13 of DOE/RL-90-28, Environmental Restoration Program
Quality Assurance System Reguirements for the Hanford Site, Revision 1 (DOE 1992).
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12.0 DATA ASSESSMENT PROCEDURES

All analytical data shall be compiled, reduced in the manner described by the governing
analytical method, and reviewed by the laboratory prior to submittal to the CENPW Laboratory
Technical Manager for coordination of validation activities as described in Section 8.0 of this
QAPjP. Assessment of the validated data shall be performed in compliance with Section 2.1 of the

Work Plan.
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13.0 CORRECTIVE ACTION

13.1 GENERAL REQUIREMENTS FOR CORRECTIVE ACTION

Corrective action requests that are required as a result of surveillance reports,
nonconformance reports, program audit activities, or as a result of the specific request of the
operable unit manager, shall be documented and dispositioned in compliance with applicable
CQCP requirements, or if resulting from CENPW actions, the requirements of Section 3.2 of
CEQAPP 1.1 (CENPW 1993a). Corrective action reports prepared under Section 3.2 requirements
shall identify the affected requirement, the probable cause of the deviation, any data which may
have been affected by the deviation, and the corrective action required both to resolve the
immediate situation and to reduce or preclude its recurrence. Corrections of plans or procedures
related to the overall measurement system that do not constitute nonconformances, but that may
be required as a result of data validation, data assessment, or routine review processes, shall be
resolved as required by their governing procedures or shall be referred to the CENPW Technical
Manager for resolution and appropriate management action. All contractor documentation related
to surveillances, audits, and corrective action shall be routed to the contractor's project quality
records pending turnover to CENPW for retention in compliance with Section 6.0 of CEQAPP 1.1,
and shall be made available for external review upon request through the CENPW Technical
Manager.

13.2 CORRECTIVE ACTION REQUIREMENTS RELATED TO CALIBRATION ERRORS

Field measurement and test equipment found to be out of calibration shall be documented
as a nonconformance in compliance with applicable CQCP requirements; corrective action shall
be initiated as described in Section 13.1. Calibration errors related to laboratory analytical
processes that may be observed during the data validation activities described in Section 8.0 shall
prompt requests for reanalysis or other appropriate corrective action by the responsible laboratory
as required by procedure WHC-SD-EN-SPP-002, Data Validation Procedures for Chemical
Analyses (Bechtold 1992).

13.3 CORRECTIVE ACTION RELATED TO PROCEDURAL DEVIATIONS

Planned deviations from the procedural requirements described in Section 4 and Table 4-
1 shall be processed in compliance with Section 5.4 of CEQAPP 1.1 (CENPW 1993a).
Unapproved FCAs or unplanned procedural deviations observed during system audit, surveillance,
or program audit activities shall be documented as nonconformances, findings, or observations in
compliance with the procedures described in Section 10.0. Corrective action shall be initiated in
compliance with applicable CQCP requirements, or, if initiated by CEPNW action, the requirements
of CEQAPP 1.1 Section 3.2.
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14.0 QUALITY ASSURANCE REPORTS

As previously stated in Sections 10.0 and 13.0, project activities shall be assessed by
performance and system audits. Nonconformance, audit, and corrective action documentation
shall be routed to the project quality records on completion or closure of the activity. A report
summarizing corrective action and field change authorization activity (see Sections 4.4 and 13.2),
as well as any associated corrective actions, shall be prepared by the remedial action contractor
and submitted for review and approval by the CENPW Technical Manager and the CENPW
Special Assistant for Quality Assessment after the completion of the field and laboratory
investigations. The report shall also include an assessment of the overall adequacy of the total
measurement system with regard to the DQOs described in Section 3.0.
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this document is to establish safe work practices for on-site activities
associated with implementation of the 1100 Area Remedial Design/Remedial Action (RD/RA) Work
Plan, and to provide all personnel engaged in such activities with the information they need to
perform their respective job duties safely and confidently. "On-site" activities shall be defined as
those activities conducted within the boundaries of the areas designated as Operable Units EM-1,
EM-2, EM-3, and IU-1, within the 1100 Area of the Hanford Site.

The health and safety procedures set forth in this document are based on the best
information available at this time. Project personnel should be advised, however, that unknown
conditions or unrecognized hazards may exist, and that known conditions may be changed by
project activities.

The procedures and levels of protection stipulated in this plan are largely precautionary
and have been developed to provide project personnel with a level of protection that is
appropriate not only for the hazards that are known to exist, but also for hazards likely to be
associated with reasonably anticipated, but as yet unconfirmed site conditions. Nevertheless, site
personnel must remain constantly alert to their surroundings and attentive to the task(s) at hand.
Should any situation arise which appears to be beyond the scope of the routine health and safety
procedures established herein, site personnel are directed to temporarily discontinue any
questionable activity, move to a location that is clearly sufficiently removed from any suspected
hazardous area or condition, and contact the appropnate health and safety personnel as set forth
below.

1.2 SCOPE AND APPLICABILITY

The procedures and requirements set forth in this plan are applicable to all U.S. Army
Corp of Engineers - Walla Walla District (CENPW) personnel, employees of all CENPW
contractors, and any other subcontractors, inspectors, and/or visitors engaged in on-site activities
in connection with implementation of the 1100 Area RD/RA Work Plan.

The 1100 Area Remedial Design and subsequent remedial actions are to a large extent
defined by state, U.S. Department of Energy (DOE) and other federal health and safety
requirements for hazardous waste operations. Every task must be designed within the framework
of those requirements.

It is anticipated that 1100 Area RD/RA field operations will commence in the fall of 1993.
Ultimately, implementation of the Work Plan will encompass many individual tasks which,
depending on the availability of funding and other factors could take 18 months to 2 years to
complete. Many of the RD/RA tasks are either defined only in a general way at this time, or are
contingent upon the results of preliminary tasks, and are likely to change as a result of future
decisions and/or subsequent findings.

The corresponding "task-specific” elements of the requisite health and safety plan(s) in
turn, depend on those same decisions and/or findings, as well as the time of year that the task is
ultimately performed, the availability/assignment of specific personnel, and other factors.

Consequently, this Site Health and Safety Plan must, out of necessity, be a living
document. General site and project information, and health and safety requirements and
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procedures which are common to all 1100 Area RD/RS-related activities and not likely to change
for the duration of the project are presented in the main body of this document.

A brief, supplemental task-specific health and safety plan, must be prepared and

approved for each task, and discussed with designated task personnel immediately prior to
mobilization.

Guidance for preparing the task specific plan is presented in Section 14 and an example
plan is provided as Attachment A below. Together, the main body of this document and an
appropriately completed 1100 Area RD/RA Task Specific Health and Safety Plan, shall embody a
complete “Site Specific Safety and Health Plan."

All CENPW personnel, and all contractors and subcontractors who manage and/or
conduct on-site activities under the RD/RA Work Plan must do so in accordance with the
provisions of this Site Safety and Health Plan. All project personnel, subcontractors, inspectors,
and site visitors are directed to read this plan prior to entering any designated Operable Unit, and
to conscientiously observe the stipulated health and safety procedures.

Once project personnel are famlllar with general site Information, and the general
requirements for employee training, medical survelllance, respiratory protection, protective
clothing, and air monitoring. they need only refer to the "Task-Specific Health and Safety
Plan" portion of this document for all subsequent tasks.

1.3 POLICY STATEMENT

It is the policy of CENPW to protect the environment and the health and safety of site
workers, visitors, and the surrounding community from any adverse effects that might result from
hazardous or mixed waste related activities conducted on the Hanford Site. To that end, CENPW
will aggressively apply the ALARA (As Low As Reasonably Achievable) concept to all chemical as
well as radiological exposure scenarios, and will consistently strive to implement ALARA-driven
work practices and health and safety procedures, above and beyond those necessary to comply
with other standards.

The health and safety procedures set forth in this Site Safety and Health Plan were
conceived in keeping with this policy and have been specifically developed to facilitate safe and
efficient implementation of the 1100 Area RD/RA Work Plan.

The ALARA principle however, does not demand that a hazard be presumed to exist
simply because it cannot be demonstrated with absolute certainty that there is no way that it
possibly ever could, nor does it demand excessive levels of personal protective equipment to
“control" such hypothetical hazards.

Definitive precautionary measures will be stipulated whenever there is a “reasonable
possibility of exposure” to a specific safety or health hazard. Reasonable precautionary measures
including initial site characterization, training employees to recognize potential hazards, on-site
monitoring with direct reading instruments, and the ALARA concept will be employed in all cases
to the extent necessary to ensure that any unanticipated exposure, is identified and controlled
before it constitutes a hazard.

Activities conducted in accordance with the provisions of this plan will comply with all

applicable DOE Orders, standard operating procedures (SOPs), and state and federal
regulations.
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2.0 SITE DESCRIPTION

The Hanford Site is a 150,000 ha (S60 mi?) reservation which has been operated by the
federal government since 1943. The primary mission of the Hanford Site has been plutonium
production for military use and nuclear energy research and development. The Hanford Site is
located along the Columbia River in southeastern Washington and includes portions of Benton,
Grant, Franklin, and Adams counties as shown in
Figure 2-1. The 1100 Area, which is adjacent to the City of Richland in Benton County,
comprises the southeastern-most portion of and is the main portal to the Hanford Site.

The 1100 Area is a central warehousing, vehicle maintenance, and transportation
distribution center. Specific 1100 Area operations include the following:

U Vehicle, heavy equipment, bus, and railroad maintenance

J Bulk storage of petroleum products

J Gasoline station

J Bus system operations-main dispatch, holding, and transit center

° Rail system operations-main delivery, dispatch, and export center

o Warehousing operations

o Excess construction, maintenance, and administrative materials storage

o Hazardous and flammable construction and maintenance materials storage

. Classified materials destruction

o Administrative control for the above operations.

The 1100 Area was placed on the National Priorities List (NPL), in July, 1989. For NPL
purposes, the 1100 Area has been divided into four Operable Units: EM-1, EM-2, EM-3, and 1U-1
(see Figure 2-2). Each of these Operable Units include areas (subunits) where there have been
suspected or confirmed releases of hazardous materials to the environment.

The EM-1 Operable Unit consists of the Discolored Soil Site, the Ephemeral Pool, the
Horn Rapids Landfill, and the groundwater beneath EM-1. Polychlonnated biphe<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>