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LEGAL DISCLAIMER
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of such use of any information, apparatus, oroduct, or process
disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency 1
thereof or its contractors or subcontractors. The views and
opinions o(authors expressed herein do not necessardy state*
or reflect those of the United Stat@s,Govar3lTnenior^any1
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EXECUTIVE SUMMi1RY

This report has been prepared as an addendum to the final Remedial Investigation/
Feasibility Study Report (DOE/RL-92-67) for the 1100-EM-1 Operable Unit (OU), one of
four OU's within the 1100 Area, at the U.S. Department of Energy Iianford Site located
near the city of Richland in Benton County, Washington. The three additional OU's,
identified as 1100-EM-2, 1100-EM-3, and 1100-IU-i (figure 1-1) are the focus of the
information presented in this addendum. A limited field investigation/focused feasibility
study (,LbT/FFS) approach, consistent with the National Oil and Hazardous Substance
Pollution Contingency Plan (NCP), was undertaken for those three OU's. The results of
those efforts are presented in this addendum.

The format of this addendum follows that of a streamlined or focused feasibility study
as discussed in the preamble to the NCP at 55 FR 8704, as well as section 300.430 of the
NCP (55 FR Vol. 46). This addendum presents the findings of a series of LFI's undertaken
between October 1992 and January 1993 at the three OU's. In addition, historical

oN% information including aerial photographs; Hanford waste information data system (WIDS)
,,,, inputs on waste types, handling practices, or known soil or groundwater contamination;

pertinent regulatory aspects [e.g., underground storage tanks (UST's) regulated under the
state UST program]; and previous characterizations of waste management units (WMU's),
were reviewed for these areas for indication of potential releases and spills of contaminants

-:to the environment. No field sampling and analysis activities were undertaken during the
^ LFPs. Figure ES-1 presents a process flow chart of the overall study, decision making, and

cleanup process for the OU's.

ON Once the environmental and regulatory information for each WMU was evaluated,

Cy each WMU was placed in one of four categories:

" • Arlready remediated or currently under regulation by the State or EPA under a
statute other than the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) or the Model Toxics Control Act (MTCA).

• Pending or a candidate for regulation by the State or EPA under a statute other
than CERCLA or MTC:A.

• Not a candidate for regulation under another statute and is the site of a likelv or
tpoential release or spill of contaminants to the environment.

• Not a candidate for regulation under another statute and is the site of a known
release or spill of contaminants to the environment.

The LFI efforts identified 18 additional WMU's beyond the initial WIDS inventory.
The screening efforts resulted in the identification of 32 WMU's that are currently, or are a
candidate for, management under other regulatory programs. Of the remaining WMU's,
43 are considered to be likely or potential sites of releases or spills, and 7 are sites of known
releases or spills. The last three categories were evaluated for cleanup under the FFS
approach. The categories of WMU's evaluated for cleanup are further broken down by
waste or site type and are tabulated in table ES-L

FS-1 LFI/FFS
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Flowchart
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Table ES-1. Waste Management Unit Summary

Underground Storage Tanks
Soil Sites with Metals
Soil Sites with Organics
Spills
Septic Systems
Debris Sites
PCB Transformers/Pads
Others
Landfills
GW Monitoring Locations

Number Aunroximate Volume (Tota12

21 380 Cubic Yards
6 440 Cubic Yards
12 940 Cubic Yards
5 125 Cubic Yards
6 3,600 Cubic Yards
2 10 Cubic Yards
6 410 Cubic Yards
2 No Estimate

Approximately 5 Acres
6

T^F The FFS approach is streamlined in the sense that, for much of the contaminated
materials that will potentially be encountered at the three OU's, there are demonstrated and

- available treatment technologies. Therefore, it is not necessary to evaluate a wide range of
m„m„, treatment alternatives. Remediation of the waste or site types in table ES-1 were evaluated

using this approach. For contaminated soils and potential windblown dusts, two remedial
approaches were evaluated; offsite disposal/treatment at a permitted Resource Conservation
and Recovery Act (RCRA) or Toxic Substance Control Act (TSCA) facility; and onsite
thermal destruction (incineration). The latter was evaluated in order to assess potential

a" savings that might result from onsite incineration of soils from multiple WMU's.

IuNI
The LFI/FFS approach also differs from the traditional CERCLA process in that

- qualitative Human Health and Ecological Risk Assessments were conducted for the three
OU's. Furthermore, the potential for contaminant migration was not rigorously investigated.
In place of those activities, media-specific cleanup goals (paragraph 4.2) were established for
soils and potential windblown dusts containing hazardous substances and site risks were
evaluated in a qualitative manner. Soils and dusts would be sampled in the field during a
combined remedial design/remedial action (RD/RA) process. Soils and dusts exceeding
cleanup goals would be excavated, treated if necessary, and properly disposed of in a
permitted facility or incinerated onsite.

For groundwater, a monitoring and evaluation program should be implemented during
the RD/RA process to evaluate the potential impacts, if any, to groundwater of contaminant
releases at the WMU's. While this approach results in a greater degree of uncertainty in the
"up front" stage of the CERCLA process, resources are focused on cleanup efforts. These
efforts were undertaken with the intention to be consistent with the Hanford Site Past
Practice Strategy (DOFJRIr1904) and efforts by EPA and Ecology to streamline the
CERCLA process by utilizing the FFS approach as discussed in the NCP.

m1
The cleanup remedies considered for each of the WMU's were evaluated against the

nine evaluation criteria pursuant to the NCP 300.430 (e)(7). These evaluations were

ES-3 LFI/FFS
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completed to provide an analysisof the ability of cleanup alternatives to meet the CERCLA
program goals for remedial acflons; namely, to protect human health and the environment,
maintain that protection over time, and minimize the amount of untreated wastes.

This information will be used to support a Record of Decision (ROD) for the
1100 Superfund site. Subsequent cleanup actions for the WMU's listed in this addendum
would be evaluated for completeness during confirmatory sampling that would be undertaken
during remedial actions. Information collected during RD/RA activities would be placed in
the site file under "Post-ROD Information" or a similarly titled category. Information that is
expected to be collected post-ROD includes: additional historical data, design data and
parameters, and field sampling results during and after remedial actions. Additional
reporting requirements will include a Five Year Review and Construction Completion
Report. In the event that remedial actions differ significantly from the ROD, it is expected
that an Explanation of Significant Differences, ROD Amendment, or a new ROD would be
issued and the Administrative Record amended. These activities are discussed further in
paragraph 4.1.2.

^

t^d

LFI/FFS ES-4
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1.0 IN1RODUCTION

The 1100 Area of the U.S. Department of Energy's (DOE) Hanford Site was placed
on the National Priorities List in July 1989, pursuant to the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) and the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended, 42 U.S.C. 9601 et seq.
Based on both documented and undocumented past practices at the 1100 Area, it was
determined that pollutants were released to the environment and that those contaminants
might present a threat to the public health and welfare.

In anticipation of regulatory actions, the U.S. Department of Energy Field Office,
Richland (DOE-RL) divided the 1100 Area into four operable units (OU's) and initiated
CERCLA response planning. DOE-RL, the U.S. Environmental Protection Agency (EPA),
and the Washington Department of Ecology (Ecology) jointly assigned the 1100-EM-1 OU
the highest priority, within both the 1100 Area and the Hanford Site as a whole, due to
concerns that groundwater contamination in the 1100-EM-1 could pose a threat to the North

_ Richland Well Field. In the fall of 1992, it was determined that the additional 1100 Area
OU's (1100-BM-2, 1100-EM-3 and 1100-IU-1) would be potential candidates for an

M' accelerated evaluation that could enable all of the 1100 Area OU's to be addressed in one
Record of Decision (ROD). That ROD is currently scheduled to be issued in the fall of
1993. This accelerated approach would allow for more effective use of resources for cleanup
activities and has the potential to greatly shorten the timeframe associated with the CERCLA
process.

1.1 PURPOSE OF ADDENDUrvI

The 1100-EM-1 Phase I Remiedial Investigation (RI) report concentrated on the initial
site characterization for the 1100-E1FI-1 OU. The Final Remedial Investigation/Feasibility
Study (RI/FS) Report focused on more complete site characterization of that area, as well as
an additional investigation of problematic issues developed during Phase I. A description of
the activities undertaken is found in the Phase II RI Supplemental Work Plan (Revision II)
DOE/RL-90-37. The Final RI/FS Report complements the initial characterization by
providing a more definitive characterization of the nature and extent of potential threats to
human health and the environment posed by contaminant releases from that OU.

This addendum presents the results of limited field investigations (LFI's) and a
focused feasibility study (FFS) effort for the three other 1100 Area OU's. The LFI/FFS
approach differs from the traditional CERCLA process in that qualitative Human Health and
Ecological Risk Assessments were conducted for the three OU's. In addition, the potential
for contaminant migration was not rigorously investigated. In place of those evaluations, the
decision was made to establish media-specific cleanup goals for soils and potential
windblown dusts containing hazardous substances. Soils and dusts would be sampled during
a combined remedial design/remedial action (RD/RA) process. Soils and dusts exceeding the
cleanup goals would be excavated and properly disposed of/treated in a permitted offsite
facility or incinerated onsite. For groundwater, a monitoring and evaluation program should
be implemented during the RD/RA process to evaluate the potential impacts, if any, to

1-1 LFI/FFS
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groundwater of contaminant releases at the WMU's. While this approach results in greater
uncertainty at the "up front" stage of the CERCLA process, it is intended to focus resources
on cleanup efforts. These efforts were undertaken with the intention of being consistent with
the Hanford Site Past Practice Strategy (DOE/RL-1904) and efforts by EPA and Ecology to
streamline the CERCLA process by utilizing the FFS approach discussed in the NCP.

This addendum provides only sufficient redevelopment of material from the LFI's
to allow the reader to follow the logic of the technical discussions presented in this
addendum. Familiarity with additional investigative reports published on the 1100 Area that
were reviewed during the LFI's is assumed for a critical review of the findings and
recommendations presented in this document. A list of documents that were relied on to
develop and present the information and evaluations inthis addendum are included in
section 6 and are present in the 1100 Area Administrative Record.

The development of this addendum has been the result of a concurrent effort on the
part of DOE, EPA, Ecology and the U.S. Army Corps of Engineers. In effect, this has

04 resulted in an ongoing regulatory review and comment process as information from the LFl
and FFS activities was developed. As such, regulatory agencies have made comments during
the addendum development, and DOE has had the opportumty to respond to those comments.
Further revisions and/or modifications based on additional comments from regulators and/or
the public to the Final RI/FS, or this addendum, will follow guidelines as stated in paragraph
9.2.1 of the Tri-Party Agreement;

1.2 OPERABLE UNIT DESCRIPTION
^wra

1.2.1 1100-EM-2

^^ .

This OU is located about 600 meters (1000 feet) northeast of the 1100-EM-2 OU
(figures 1-1 and 1-2). The OU contains approximately 20 permanent structures, some of
which date back to 1951, that have been used for maintenance, warehouse, service support,
and offices in support of Hanford operations. Key OU elements include several hazardous
waste storage and staging areas, a used oil UST, and contaminated soil from a previously
removed UST. Four fuel UST's were removed from the OU in 1991.

1.2.2 1100-EM-3

This OU is located in the southwest corner of the Hanford site near the north border
of the City of Richland, Washington (figures 1-1 and 1-2): The main feature of the OU is
the 1171 Building, a vehicle service maintenance and repair facility constructed in the early
1950's. The main elements of this OU are several used oil tanks, steam pad and hoist ram
storage tanks, and a hazardous waste storage area. Removal of an antifreeze underground
storage tank (UST) from the OU in 1986 was addressed in the 1100-EM-1 RI/FS.
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û rM

1100-EM-2 and 1100-EM-3 Operable units and Vicinity.
o^\d9n\oam23mQ-tl(^n- .. . .. .. . . . . . .. . . . .. . .. . . .

23-MAR-1993 13141 Figure 1-2

^^rI



DOE/RL-92-67

1.2.3 1100-IU-1

The main part of this OU is located on the northeastern slope of the Rattlesnake Hills,
approximately 24 kilometers (kn) (15 miles) west of the 1100-EM-2 and 1100-EM-3 OU's
as shown in figures 1-1 and 1-3. The site is a former= missile base consisting of
structures which supported missile launch, control, and maintenance functions, as well as
living quarters for base personnel, and storage buildings for hazardous substances used in the
maintenance of the physical plant and missile operations. All base facilities are abandoned
with the exception of the former barracks which are used for the Arid Lands Ecology (ALE)
Reserve Headquarters. Elements of concern include several septic tanks and drain fields,
electrical transformers, UST's, and waste disposal areas. The OU is within the 311 square
km (120 square mile) ALE Reserve.

1.3 NATIONAL ENVIRONMENTAL POLICY ACT

-;n This report has also been prepared to address the requirements defined in the Council
on Environmental Quality regulations for implementing the procedural requirements of the
National Environmental Policy Act (NEPA) and the DOE orders for implementing NEPA.

^ The regulatory authority for the proposed action is discussed above in paragraph 1.1.
The affected environment is described in detail in section 2. The environmental and human
health impacts and the rationale for requisite actions at the site are presented in paragraph

, 4.2. In section 4, remedial alternatives are presented and assessed. Effectiveness,
implementability, and other criteria are also evaluated to determine if protection of human
health and the environment are being addressed, and to meet the intent of regulatory criteria.

To date, numerous agencies and persons have been contacted including:the Hanford
Cultural Resources Laboratory; EPA Region 10, Hanford Project Office; Washington State

,„,,,> Department of Ecology, Hanford Facility Project Office; and the Department of the Interior,
National Oceanic and Atmospheric Administration (NOAA). Additional agencies and
persons will be contacted through the public and regulatory review process for this
document.

The DOE will use this LFI/FFS addendum to the Final RI/FS Report to determine
whether the potential environmental impacts are significant enough to warrant further actions
under NEPA at the 1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's. Table 1-1 presents a
directory of NEPA values that were evaluated as part of the LFI/FFS efforts.

1.3.1 Natural Resource Damage Assessments

CERCLA and the Clean Water Act (CWA), 33 U.S.C. 1251-1376, provide that
natural resource trustees may assess damages to natural resources resulting from a discharge
of oil or a release of a hazardous substance covered under CERCLA or the CWA and may
seek to recover those damages. To this end, a Preliminary Natural Resource Survey (PNRS)
was completed by NOAA for the Hanford site. The PNRS noted chemical contaminants

1-5 LFI/FFS
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Table 1-1. Directory of PTEPA Values and Location in 1100 Documents

a"`a

1r"

NEPA VALUE 1100 DOCUMENT 1100 DOCUMENT

DOE/RL-92-67 (Vol. IV,
Addendum)

DOE/BIr92-67 (Vols. I-III)

PHYSICAL
CHARACTER1fS'TICS

OpeiableUnitVicinity Section 1.6 Section 1.4

Meteorology Section 2.1.1 Section 2.1

Hydrology Section 2.1.4

Geology Section 2.1.3

ECOLOGICAL
CHARACTERISTICS

HumainEcology Section 1.6.1

Land Use Section 4.2.2

Water Use Section 2.1.2, 2.2

Cultural Resources Section 1.5.5, 1.6

Wildlife Ecology Section 1.5.4 Appendix L

Terrestrial Ecology Section 1.5.4, 1.6.1 Appendix L

Aquatic Ecology Section 1.5 Appendix L.

Sensitive Environments Section 1.5.4, 1.5.5, 1.6.1

IMPACTS OF RE1IIEDIAL
ACTIONS

Compliance with Statutory Law Section 4.1, 4.2, 4.4

Sbort-Term dmpacts Section 4.4

Long-Term Impacts Section 4.4

Impacts to Resources Section 4.2, 4.4

Effects to Public Health Section 4.2

AGENCiES/PERSONS
CONTACTED

Section 1.3

LAND USE, POLICIES,
CONTROLS

Section 4.2.2
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associated with past activities in. the 1100 Area such as lead, sulfuric acid and ethylene
glycol. The PNRS also noted that groundwater in the 1100 Area is close to the surface and,
therefore, could be impacted by release of contaminants. The PNRS discusses impacts to
wildlife within the context of effects of radionuclides on several species of birds and fish.
Radionuclides are not associated with past activities at the 1100 Area.

1.3.2 Trustees for Natural Resources

The identified trustees for Natural Resources are the Department of Commerce, the
Department of the Interior, DOE, the State of Washington and the State of Oregon.
Additional potential trustees include the following Indian Tribes: Yakima Indian Nation, Nez
Perce, Federated Tribes of the Umatilla Reservation, and the Confederated Tribes of Warm
Springs Reservation. According to the NCP [section 300.160 (a)(3)], the lead agency shall
make available to the trustees of affected natural resources information and documentation
that can assist the trustees in the determination of actual or potential natural resource injuries.
Copies of this addendum and the 1100-EM-1 RI/FS are to be made available to the trustees
and potential trustees for natural resources.

1.4 HISTORICAL USE

The following is a brief description of general historical use of the 1100-EM-2,
1100-EM-3, and 1100-IU-1 OU's.

1.4.1 1100-EM-2

° Prior to 1950, a few small farms occupied the 1100-EM-2 OU area. The area near the

a existing 1171 building was dominated by a large sand dune and a wastewater ditch, located
about 1.2 km (0.75 miles) north of the 1171 building. The 1171 building was constructed in

cp^ the early 1950's and has been used primarily for vehicle and equipment maintenance since.
The site also served as a warehousing and transportation distribution center. Mostof these
activities, along with gas station services and support of Hanford's bus transportation system,
are still occurring today. An antifreeze"disposal UST was removed beneath the 1171
building in 1986 and was addressed as part of the 1100-I3vI-1 RI/FS.

1.4.2 1100-EM-3

Prior to 1943, the 1100-EM-3 OU, also referred to as the 3000 Area, was primarily
used for agriculture related activities. A water supply ditch, still visible at the northern
boundary of the OU, probably supplied farms surrounding Fruitvale, a former town located
near the OU. In 1943, temporary office buildings supporting construction and engineering at
the newly formed Hanford site began to be constructed at the OU. Throughout the 1940's,
the OU and surrounding areas were used for office space and as an off-loading and
warehousing area for construction supplies brought in on the Atomic Energy Commission -

LFI/FFS 1-8
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Hanford Works Railroad. By 1951, most of the temporary buildings were removed or

demolished and, about this same time, replaced by permanent structures many of which still

exist today. The OU was part of a larger military camp, "Camp Hanford," and contained

automotive repair and maintenance shops, gasoline storage and dispensing stations, an
artillery repair and maintenance shop, a laundry, a dry cleaner, a cold storage, warehouses, a

bakery, troop barracks, and administrative offices.

During the last 25 to 30 years, the 1100-EM-3 OU area was used for office and
warehouse facilities in support of Hanford construction activities. Current activities at the

OU include paint and sandblast operations, vehicle maintenance and repair, hazardous
material storage, Resources Conservation and Recovery Act (RCRA) waste accumulation
areas, warehousing, fabrication shops, radio maintenance, and radiography and research
administrative offices.

1.4.3 1100-IU-1

Prior to government acquisition in 1942, the area near the 1100-N-1 OU contained a
few homesteads and natural gas wells (see adjacent areas discussion). A NIKE missile site

^ was constructed in the early 1950's and continued to operate through the early 1960's. The
NIKE missile site consisted of two separate and distinct operating units: the launch area,
located on the northeast slope of Rattlesnake Mountain, and the Integrated Fire Center (IFC)
area, located on the top of the mountain. Maintenance of the missile batteries in a combat-
ready status required the storage, handling, and disposal of missile components as well as
solvents, fuels, hydraulic fluids, paints, and other materials.

In the late 1960's, the buildings at the southwest end of the OU were converted into
the headquarters of the ALE Laboratory and are still used as such. Office activities and
laboratory work relating to ecological investigations are performed at the ALE Laboratory.
The buildings and missile facility at the northeast end of theOU have not been known to be
used for any significant waste-producing activities since the ending of r1II{E operations in the
late 1960's and are intact, but abandoned, today.

1.5 CURRENT USE

This section presents a brief description of the current usage of the 1100-EM-2,
1100-F1kI-3, and 1100-IU-1 OU's.

1.5.1 1100-EM-2

The 1171 building was constructed in the early 1950's and has been used primarily
for vehicle and equipment maintenance since. The area also served as a warehousing and
transportation distribution center. Most of these activities, along with gas station services

and support of Hanford's bus transportation system, are still occurring today.

1-9 LFI/FFS
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1.5.2 1100-EM-3

During the last 25 to 30 years, the 1100-EM-3 OU area has been used for office and
warehouse facilities in support of Hanford construction activities. Current activities at the
OU include paint and sandblast operations, vehicle maintenance and repair, hazardous
material storage, RCRA waste accumulation areas, warehousing, fabrication shops, radio
maintenance, and radiography and research administrative offices.

1.5.3 1100-IU-1

^n

TMc?^

G^

In the late 1960's, the buildings at the southwest end of the OU were converted into
the headquarters of the ALE Laboratory and are still used as such. Office activities and
laboratory work relating to ecological investigations are performed at the ALE Laboratory.
The buildings and missile facility at the northeast end of the OU have not been known to be
used for any significant waste-producing activities since the ending of NIKE operations in the
late 1960's and are intact, but abandoned, today. Current ALE management policies are
presented in the ALE Facility Management Plan (Battelle, 1993).

1.5.4 Ecological Features

The ecology of the three OU's is briefly described in this section. For the
1100-EM-2 and 1100-EM-3 OU's, a summary of information in paragraph 5.3.6 and
appendix L of the 1100-EM-i RI/FS report is presented. The appendix to this addendum
contains a complete listing of endangered, candidate, and threatened wildlife species at the
Hanford site. Due to the close proximity to the 1100-EM-1 OU, the ecology of the
1100-EM-2 and 1100-EM-3 OU's is very similar.

1.5.4.1 1100-IIM-2 and 1100-EM-3. The results of wildlife surveys and ecological
evaluations for the 1100-EM-1 OU are presented in paragraphs 2.7 and 3.7 of the Phase I
1100-EM-1 RI/FS Report (DOE/RL 90-18). The 1100-EM-2 and 1100-EM-3 OU's are
largely a mix of light industrial and commercial activities. Terrestrial vegetation of the area
includes the presence of some sagebrush and bunchgrass communities. Due to the extensive
alteration of habitat in the two OU's, little wildlife habitat remains.

1.5.4.2 1100-N-1. A summary of information from the report "Ecological Perspective of
Land Use History: The And Lands Ecology (ALE) Reserve" (Hinds and Rogers, 1991) is
presented below:

The ALE, established in 1967, is comprised of 311 square km (120
square miles) of shrub-steppe land, located generally on the north slopes of the
Rattlesnake Hills and functions as an ecological research area. The ALE is a
limited access area and completely surrounds the 1100-IU-1 OU. The ALE
was set aside to preserve native vegetation types and serves as an ecological
research area for the study of the shrub-steppe without human-related land use
pressures. The closest general public access area is about 5 km (3 miles) from

LFI/FFS 1-10



DOE/RIr92-67

the main OU area. Pacific Northwest l.aboratory manages the ALE Reserve
for DOE.

The vegetation of the area is characterized by widely distributed shrubs,
perenntal grasses, and a few annual and many perennial herbs. The current
density of shrub vegetation is greatly reduced due to fires in 1981 that burned
approximately 80 percent of the ALE. Plant communities at the ALE include:
winterfat, thyme buckwheat, sagebrush, cheatgrass, bluebunch, wheatgrass,
and bitterbrush. Wetlands present in the ALE are associated with springs fed
by local groundwater. A spring originating from Snively Canyon and
Rattlesnake Spring both flow for approximately one half mile prior to
returning to groundwater. Wetlands are present along the surface course of
the two springs. Additionally, there are numerous other small year-round
springs (e.g., Bobcat Canyon spring) and hundreds of seasonal ephemeral
springs.

^ 1.5.5 Cultural Resources

In addition to the information provided in the previous sections concerning land use
and ecological features, cultural resources pursuant to NEPA and Section 106 of the National
Historic Preservation Act (36 CFR part 800) are addressed in this section. Cultural
resources typically include historic and archaeologic sites, NationalRegister sites, ancestral
cemeteries or burial grounds, usual and accustomed fishing sites, anadromous fisheries, sites
for practice of traditional Indian religion, subsistence and medicinal plants, and old homesites
and place names.

1.5.5.1 1100-RlVI-2 and1100-EtY13. As discussed above, the current use of these areas is
^ primarily light industrial/commercial. The past and prehistory of the Columbia Plateau

included hunter-gatherers that adapted to seasonal changes to resources. Earliest identifiable
inhabitants adapted to specialized resource niches. As climatic changes to a more and

^ climate evolved, later inhabitants developed a more mobile adaptation centered around the
area rivers. Subsequent climate changes in the area affected indigenous populations resulting
in ongoing adaptations to utilize changes to resources. (PNL, 1989)

1.5.5.2 1100-IU-1. The physical structures contained within the overall ALE facility
include the former NIKE Missile Base and Control Center, abandoned gas wells, and the
former homesteads. For the purposes of CERCLA cleanup activities, only the NIKE Missile
Base and Control Center are under consideration. The facilities were built in the
1950's and, therefore, are not eligible for inclusion on the National Register of historical
places. Other structures such as the homesteads and gas wells that are pre-1943 construction
may be eligible for the register.

The greater area of Rattlesnake Mountain is considered a Traditional Cultural
Property, which may also be eligible for the register. These aspects, as well as the presence
of wetlands and threatened and endangered species will require close coordination with
interested and affected tribes and the State of Washington Historic Preservation Office.

1-1 1 LFT/FFS
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Prior to initiating any potential cleanup activities at the NIIKE facilities, a cultural resource

survey would need to be conducted to evaluate any undisturbed ground that could be

impacted by such activities. If areas are identified that could be impacted by cleanup

activities, a mitigation plan would need to be developed and reviewed by tribal and state

authorities prior to initiating cleanup.

1.6 NEARBY PROPERTIES AND FACILITIES

This section provides a brief overview of nearby physical features and land usage in

the vicinity of the three OU's.

1.6.1 1100-EM-2 and 1100-EM-3 Operable Units

f.^.

^•^

C10'

The North Richland Well Field, the 1100-EM-i OU, and the City of Richland are

located near the 1100-EM-2 and 1100-EM-3 OU's (see figure 1-2). The North Richland

Well Field, located immediately east of the 1100-E1VI-3 OU, is part of a water supply system

for the City of Richland. Columbia River water is pumped to the well field and allowed to

percolate through the soil to the groundwater where it is withdrawn by water supply wells.

Findings of the 1100-EM-1 RI/FS indicate that the mounding in the groundwater surface as a

result of the recharge prevents flow of naturalgroundwater from the 1100-EM-1 OU (located

west of Stevens Drive) to the well field. This finding can be extended to the groundwater

beneath the 1100-EM-2 OU situated within the 1i00-EM'1 OU west of Stevens Drive. It is

likely that this finding also applies to the groundwater beneath the 1100-EM-3 OU; however,

the possibility of some migration pathway from the 1100-EM-3 OU to the well field cannot

be ruled out due to their close proximity andcomplex hydrogeology that has not been

characterized in great detail. Groundwater samples from wells within 1100-IIVI3 OU and af

the well field have not detected gasoline or diesel fuel contamination (Year End Report for

3000 Area Underground Storage Tanks) (WIiC-SD-EN-TI-064).

Characterization of the facilities and contamination at the 1100-EM-1OU was

reported in Phase I Remedial Investigation for the Hanford Site 1100-EM-1 Operable Unit

(DOFJRL-90-18) and in the 1100-E1vI-i RI/FS (DOE/RL-92-67). The 1100-EM-1 RI/FS

identified three subunits within the 1100-EM-1 OU that contained contaminants at levels that

pose a potential long-term risk to human health. One of these subunits, the Horn Rapids

Landfill, is separated physically [located 2.5 kin (1.5 miles) to the northeast] and

hydrogeologically from the 1100-EM-2 and 1100-EM-3 OU's. The other two subunits,

the Ephemeral Pool (located near the southwest corner of the 1 100-EM-2 OU) and the

UN-1100-6 (Discolored Soil Site) (located 300 meters north of the 1100-EM-2 OU) share

the same physical characteristics and hydrogeologic regime as the 1100-EM-2 and

1100-EM-3 OU's. Approximately 590 cubic meters (770 cubic yards) of contaminated soil

exist at these two subunits and will likely be removed and disposed of as part of the 1100

Area cleanup. No significant groundwater contamination was detected in the 1100-EM-1

near the 1100-EM-2 and 1100-EM-3 OU's. A discussion of groundwater sampling results

for the 1100-EM-2 and 1100-EM-3 OU's is presented in paragraph 2:2 of this addendum.

LFUFFS 1-12
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The main part of the City of Richland lies to the south and southeast of the
1100-EM-2 and 1100-EM-3 OU's with the closest residential areas located about 600 meters
(2,000 feet) to the southeast. Property immediately surrounding the 1100-EM-3 OU belongs
to the City of Richland, with the most significant feature being the North Richland Well
Field discussed above. Two educational facilities, Hanford High School and an extension
campus of Washington State University, are located east of the 1100-EM-3 OU at distances
of 600 meters (2,000 feet) and 1,000 meters (3,300 feet), respectively. Office complexes
and other facilities associated with Hanford Site work are located in the vicinity.

1.6.1 1100-IU-1 Operable Unit

The ALE Reserve and an abandoned natural gas well field are the adjacent areas of
primary interest for this OU.

The ALE, established in 1967, is comprised of 311 square km (120 square miles) of
shrub-steppe land located generally on the north slopes of the Rattlesnake Hills and functions
as an ecological research area. The ALE is a limited access area and completely surrounds
the 1100-IU-1 OU. The ALE was set aside to preserve native vegetation types and serves as
an ecological research area for the study of the shrub-steppe without human-related land use
pressures. The ALE is the largest designated Research Natural Area in the Pacific
Northwest. Additionally, the entire Hanford site outside of the exclusion areas (100, 200,
300 Areas) is designated as the Hanford National Environmental Research Park. The

r^;r purpose of the park is to study the environmental impacts of energy developments and to
infarm the public of available options for environmental and land use. Studies at the park
include biotic transport processes, the dynamics of and land ecosystems, mineral cycling

a,> processes, dynamics of wild populations, and remote sensing studies.

Natural gas was discovered on the north slopes of the Rattlesnake Hills in 1913.
Between 1929 and 1941, nearly 1.3 billion cubic feet of gas was extracted from 16 wells,
drilled to depths from 200 to 1,200 feet, located south and west of the main OU area. The
well field is abandoned today.

1-13 I.F1/FFS
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2.0 SITE DESCRIPTION

2.1 PHYSICAL CHARACTERISTICS OF THE 1100 AREA

A brief description of prevailing physical characteristics of the 1100 Area follows.
Section 2 and appendix B of the 1100-8M-1 RI/FS (DOE/RL-92fi7) and section 3 of the
Phase I BI Report (DOE/12Lr90-18) contain additional detailed descriptions and
accompanying references.

2.1.1 Meteorology

Meteorological data for the 1100-EM-2 and 1100-EM-3 OU's is equivalent to that
described for the 1100-E1vI-1 OU (DOEIRL-92-67, section 2). Data presented therein was
obtained from historical records gathered at the Hanford Meteorological Station (Im); the

tn Hanford 300 Area automated meteorological station; and the Richland, Washington, Airport.

Precipitation in the vicinity of the 1100-IU-1 OU is greatly influenced by the presence
^ of Rattlesnake Mountain, an east-west oriented, elongated ridge having approximately

900 meters (2,950 feet) of topographic relief above Cold Creek Valley (figure 2-1). An
annual average rainfall of 22 cm (8.22 in) is recorded for the NII{E launch site located at an
elevation of approximately 1,200 ft. Average annual precipitation at the NIIM control site
located at the crest of Rattlesnake Mountain, at an elevation of approximately 3,500 ft, is
20 cm (7.87 in) althou h this is suspect,g figure iand likely low, due to the possibility of high

^ southwesterly winds at the crest preventing rainfall from being collected and accurately
measured by rain gauges. The maximum average annual rainfall on Rattlesnake Mountain as
a whole was measured at 28 cm (11 in) immediately north of the crest. Average monthly

^ maximum and minimum temperature -values at the NIKE launch site are 28°C (82°F) and
-3.7°C (25°F) while at the control site averages are 24°C (75°F) and -4.5°C (24°F),
respectively (Thorp and Hinds, 1977; PNL, 1983).

2.1.2 Surface Water

Infiltration and evapotranspiration of almost all surface waters characterize the surface
water hydrology of the 1100 Area. No wetlands, surface water impoundments, or obvious
drainage channels exist within the 1100-EM-2 and 1100-EM-3 OU's. There are wetlands
and springs at the ALE. Some erosion channels, active during heavy rainfall or snowmelt
events, exist on the slopes of Rattlesnake Mountain but none pass directly through the
1100-IU-1 OU. The closest surface water bodies to the Hanford Site 1100 Area are the
Columbia and Yaldma Rivers (figure 2-1). Available floodplain information indicates that
the three OU's are not located within the limits of Columbia and Yakima River flood events
having return periods of less than 500 years.
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2.1.3 Geology

Local geologic settings are summarized in the following paragraphs. The discussion
emphasizes topics that may have a direct bearing on the descriptions of contaminant transport
in the environment and on the development of remedial alternatives as presented later in this
document. Extensive presentations of the regional and local geology can be found in
DOE/RL-90-18, DOFJRL-92-67, WF][C-MR0391, and Gaylord and Poeter, 1991.

2.1.3.1 1100-IIVI-2 and 1100-EM-3 OU's. The interpretation and description of the
geology of the 1100-EM-2 and 1100-]EM-3 OU's is based primarily on previous studies in
the adjacent 1100-EM-1 OU and on geologic logs of monitoring wells installed within the
1100-EM-3 OU during UST removal operations accomplished in 1991.

The generalized stratigraphic column for the 1100-EM-1 OU as shown in the
1100-EM-1 RI/FS, figure 2-2, is also applicable to both the 1100-Ei41-2 and 1100-F.M-3
OU's. Information obtained from the drilling of 22 soil borings and 23 groundwater

^ monitoring wells during the 1100-F141-1 OU RI and 5 groundwater monitoring wells installed
between the 1100 Area and the City of Richland well field in 1988 (Bryce and Goodwin,
1989) was used to develop the idealized stratigraphic column depicted.

^ The shallow depth of these borings and wells poses substantial limitations on the
reliability of the estimates for the actual depth, thickness, and characteristics of the lower
portion of the Ringold Formation beneath the 1100-EM-2 and 1100-IIVi-3 OU's. None of
the borings extended through the suprabasalt strata to bedrock.

CYR A cross-section identification map is provided in the 1100-EM-i RUFS, figure 2-3.
Cross-section D-D", figure 2-6 of the 1100-IIM-1 RI/FS, was constructed with a northeast-
southwest orientation through the 1100-EM-i and 1100-EM-3 OU's. The chief feature to be

" noted on the section is the presence of sand and gravelly sand units beneath the 1100-EM-3
area. The geometry of these deposits suggests an alluvial channel origin, possibly from
flooding relating to minor ice dam failures along the ancestral Columbia River in post-
Missoula times (Reidel, personal communication, 1993). The actual channel cross-sectional
geometry and its areal extent has not been determined due to the wide spacing of well
clusters within the Hanford 3000 Area.

Geologic logs for monitoring well boreholes installed for the 1100-E1V1-1 study are
included in DOE/RL-90-18, appendix F and DOE/RIr92-67, appendix A. Geologic logs for
monitoring wells MW-23, MW-24, and MW-25 installed within the 1100-EM-3 OU as part
of the UST removals are presented in the appendix to this addendum.

Descriptions of the basalt and suprabasalt stratigraphy as presented for the
1100-E1v1-.1 OU in DOE/RL-92-67, chapter 2, are also applicable to the 1100-EM-2 and
1100-EM-3 OU's.

2.1.3.2 1100-IU-1 OU. Little in the way of detailed site geologic characterization with
respect to shallow waste disposal has been accomplished at the 1100-IU-1 OU. The
following sections have been excerpted from studies performed as part of geologic
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characterization activities performed for the Hanford Site Basalt Waste Isolation Project

(Fecht et at, 1984).

2.1.3.2.1 Structure . The Rattlesnake Mountain area lies within the Yakima Fold Belt, one

of three stmctural subdivisions of the Columbia Plateau. Collectively, the Rattlesnake

Mountain area consists of three distinct structural segments: Rattlesnake Mountain and its

southeast extension to the Yakima. River, Snively Basin, and the east-west trending segment

of the Rattlesnake Hills. These structural features are anticlinal ridges and form the southern

and western boundary of the Pasco Basin. Of the three segments, Rattlesnake Mountain is

the principal area of concern to the current study as both divisions of the 1100-IU-1 OU he

within its bounds. The latter two structural segments will not be considered further.

Rattlesnake Mountain is typical of the anticlinal ridges that characterize the Yaldma

Fold Belt. It is asymmetrical with a northeast vergence and a faulted north limb. The fault,

along with the southeast extension of an inferred structure extending to its terminus near

Milton-Freewater, Oregon, form the Rattlesnake-Wallula alignment (RAW). The RAW is a

^ structural element of the Cle Elum Wallula lineament, a fundamental structural feature of the

Columbia Plateau. Additional details concerning the structure of Rattlesnake Mountain and

vicinity can be found in chapter 3 of Fecht etal., 1982.

2.1.3.2.2 Geomorpholoev . Degradational processes are most active along the crest and

upper flanks of Rattlesnake Mountain, with surface runoff being one of the most effective

7
geomorphic agents in modifying the land surfa.ce. Erosion associated with running water has

formed an extensive ephemeral drainage network of rills and gullies along the northern slopes

of the feature. The sparse vegetation of the area permits eolian processes to entrain and

transport fine-grained sediments to other down-wind sites. Z..

^ Various sizes and types of landslides occur within the Rattlesnake Hills area. The

failures are the result of mass-wasting processes along fault-induced escazpments. Near the

crest at the southeast end of Rattlesnake Mountain is a relatively small scarp above a

relatively large debris flow which extends to within two-thirds of a mile of the NII{E launch

site. The Mabton interbed apparently was the primary failure surface for this and many of

the other larger landslides in the Rattlesnake Hills area.

Chemical processes active in the suprabasalt sediments and the top of basalt have

decomposed the rocks and formed crusts, pans, and horizons primarily cemented by CaCO3,

with older crusts cemented by FeZ03 and SiO2. Calcium carbonate formation is common to

sediments of the area and varies from weakly calcic to petrocalcic. Silicretes and ferricretes

are rarely observed.

2.1.3.2.3 Stratigranhv . The NIKE Control Center portion of the 1100-IU-1 OU, located on

the crest of Rattlesnake Mountain, is underlain by the Pomona Member of the Saddle

Mountains Basalt Formation. The member varies in thickness throughout the Rattlesnake

Mountain area from approximately 15 m(50 ft) at borehole S13-88 near the crest of

Rattlesnake Mountain to 53 m (173 ft) at borehole DC-12 in Cold Creek Valley. Only one

of the flows associated with this member occurs in the area. It is typically fine-grained to
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glassy and contains wedge shaped plagioclase phenocrysts and;rare olivine. The Pomona
Member has been radiometrically dated at 12 million years before present (McKee et al.,
1977). A normal stratigraphic section of the Columbia River Basalt Group is anticipated
beneath the surface exposures.

There is less than 1 foot of eolian sediments and in situ weathered rock fragments
overlying bedrock at the NIKE Control Site.

The 1VIKE Launch Site portion of the 1100-IU-1 OU, located at an elevation of
approximately 366 m(1,200 ft) on the northern slope of 32atflesnake Mountain in an area
designated as "Towa Flats", is underlain by the Elephant Mountain Member of the Saddle
Mountains Basalt Formation. The member is 37 m(120 ft) thick at borehole DC-12, thins
on the flanks of the ridges, and pinches out onto the Rattlesnake Mountain crest. The texture
of the rock is medium-to-fine grained with abundant microphenocrysts offplagioclase. The
Elephant Mountain Member has been radiometrically dated at 10.5 million years before
present (McKee efal., 1977).

Suprabasalt stratigraphy in the vicinity of the NIKE Launch Site has not been well
documented. Generalized geologic maps suggest the Ringold Formation does not extend to

^ the location of the Launch Site structures (figure 2-2, Myers and Price, 1981). The Touchet
^ Beds member of the Hanford formation is said to occur in the form of rhythmically bedded,

fine-gra-ined sands and silts within the stratigraphic section of Iowa Flats (Fecht et al., 1982).
`W The position of the deposits within the section are not known. The Touchet Beds member of

the Hanford formation represents a low energy, slackwater deposit of floodwaters associated
with catastrophic Pleistocene floods. Overlying the Touchet Beds across Iowa Flats are

^ landslide, eolian, and talus deposits of varying thickness. Eolian deposits of silt and sand
ww, ^ dominate the post-Hanford formation sediments in the vicinity of the I.aunch Site facilities.

There are no subsurface borings near the Launch Site structures with logs of the detail
required to determine the thickness of suprabasalt sediments. It is assumed that bedrock is
less than 25 feet below the existing ground surface based on the presence of piles of freshly
broken rock located a few hundred feet west of the underground bunkers. It appears the
material was excavated during the inst:allation of the underground facilities and 25 feet
represents the approximate maximum depth of the facility foundations.

2.1.4 Hydrogeology

Hydrogeology of the 1100-EM-2 and 1100-EM-3 OU's is distinctly different than that
of the 1100-IU-1 and will be discussed separately.

2.1.4.1 1100-EM-2 and 1100-EM-3 OU's. Unsaturated zone thickness varies between
about 12 to 18 meters (40 and 60 feet) at the 1100-EM-2 and 1100-EM-3 OU's. Although
not conclusive, available information suggests a nin;mum of 0 to a maximum of 11 cm
(4 inches) of annual seepage from precipitation reaches the saturated zone. Unsaturated zone
modeling for the 1100-IIvI-1 OU, reported in the 1100-BM-1 RIlFS, provides a best estimate
range of 1 to 2 cm (0.35 to 0.7 in) of average annual recharge to the saturated zone.
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The unconfined aquifer is approximately 10.8 m (35.5 ft) thick at the 1100-EM-2 and
1100-EM-3 OU's and is underlain by a clayey-silt aquitard that is about 5.5 m(18 ft) thick at
monitoring well MW-17 located within the 1100-EM-3 OU. A confined aquifer, with
groundwater flowing from west to east, is found beneath the aquitard.

Prevailing groundwater flow of the unconfined aquifer is from the west (recharge
from Yakima River) to the east (discharge to Columbia River) in the area surrounding the
1100-E1vI-2 and 1100-EM-3 OU's. Estimated maximum groundwater flow velocity beneath
the site is 170 feet per year (Year End Report for 3000 Area Underground Storage Tanks,
WHC-SD-EN-TI-064). Seasonal localized disruption of this flow occurs at the 1100-EM-2
and 1100-EM-3 OU's due to recharge at the North Richland Well Field located immediately
east of 1100-EM-3. Recharge to the well field is at a 2:1 to 5:1 ratio in excess of water
usage for 11 months of the year with normally no recharge for 1 month due to maintenance
(WHC-SD-EN-Ti-064). This recharge causes mounding in the groundwater surface below
the well field, thus redirecting groundwater flow away from the mound. Seasonal redirection
of the local unconfined groundwater flow beneath the 1100-EM-2 and 1100-EM-3 OU's

^ results with flow generally being reversed to the westward direction. The time period of
flow reversal is longer than that of natural flow conditions with the result being that it is
unlikely that the natural groundwater beneath the 1100-EM-2 and 1100-E1v1-3 OU's travels

^ eastward to the North Richland Well Field but is diverted around it. A more detailed
description of the unconfined aquifer flow regime and groundwater potentiometric surface
maps are found in the 1100-EM-1 RUFS.

2.1.4.2 1100-IU-1 OU. The occurrence and nature of flow of the groundwater at the^ ^..
1100-IU-1 is complex due to the steep hydraulic gradient and complex lithalogy at the site.

^ A scarcity of reliable data points in the Rattlesnake Mountain area further complica.tes the
development of an accurate representation of the local groundwater flow regime.

Groundwater flow beneath the crest of Rattlesnake Mountain occurs entirely within
basalt bedrock. Very rough hydraulic headmeasurements performed in borehole RSH-1, the

= only subsurface exploratory boring located at the crest of Rattlesnake Mountain (figure 2-1),
^ indicate the elevation of the local unconfined aquifer to be between 558 and 596 m(1,820 to

1,890 ft) above mean sea level; approximately 300 m(990 ft) below the ground surface at
the borehole site and 450 m (1,500 ft) below the highest point of the crest. Within the
unsaturated basalt zone, numerous perched aquifers are anticipated with downward moisture
migration being retarded at flow tops and along interflow clay horizons (Fecht et al, 1982).
An abundance of springs along the slopes of Rattlesnake Mountain, 65 percent of which
occur between elevations 610 and 915 m(2,000 and 3,000 ft), likely result where perched
aquifers and zones of higher hydraulic conductivity overlying zones of lower conductivity
"daylight" to the ground surface (Schwab et at, 1979).

The juvenile hydrochemistry of the spring and well water (low total dissolved solids,
calcium-bicarbonate chemical type) appears to be characteristic of a recharge area. The
apparent downward head gradient in borehole RSH-l is also characteristic of a recharge area

(Raymond and Tillson, 1968). Tritium concentrations of a few tens of picocuries per liter
suggest a mixture of both pre- and post-1953 age spring waters in the Rattlesnake Mountain
area; overall, the spring waters are considered young. This data suggests a moderate to
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rapid groundwater flow velocity within the Grande Ronde Basalt Formation, the estimated
principle host formation for the unconfined aquifer.

2.2 ffiSTORICAL GROUNDVIIATER INFORMATION

The following text summarizes the historical groundwater data available for the
1100-EM-2 and 1100-EM-3 areas for the period of time between January 1990 (Round 1)
and March 1992 (Round 9). There are two groundwater monitoring wells in the 1100-EM-2
area and seven groundwater monitoring wells in the 1100-EM-3 area listed in table 2-1.
Complete data tables are presented in the appendix to this addendum.

Table 2-1. Monitoring Wells Located in 1100-EM-2 and 1100-EM-3 Areas

:^.

Data for the first four groundwater monitoring events, Rounds 1 through 4
Ar .

(January 1990 -- December 1990), were collected and validated by Golder Associates
according to section 4 of the work plan (DOE-RL, 1989). Data quality met Level IV
Contract Laboratory Program (CLP) analytical methods for organic and inorganic analyses
and Level III for general chemistry and radionuclide analyses. All of the data reported met
the criteria specified in the work plan and all quantitation limits were below the maximum
contaminant levels (MCL's) current at the time of collection.

Data for the next five groundwater monitoring events, Rounds 5 through 9
(March 1991 - March 1992), were collected and validated by Westinghouse Hanford
Company (WHC) Office of Sample Management for Rounds 5 and 6, and by the U.S. Army
Corps of Engineers for Rounds 7 through 9. Data quality met the criteria established in the
Phase II Supplemental Work Plan (DOFJRL-90-37). Groundwater samples were analyzed
for primary and relevant secondary drinking water, Washington Administrative Code (WAC)
173-304, RCRA groundwater monitoring parameters, general chemistry parameters, CLP
Target Compound List (TCL) parameters, CLP Target Analyte List (TAL) parameters,
coliform bacteria, and radiochemical parameters.

The results have been broken down into the categories of volatile organics,
semivolatile organics, pesticides, metals, wet chemistry, and radioactive isotopes for ease of
review. MCL's, proposed maximum contaminant levels (PMCL's), secondary maximum

2-7 LFI/FFS



DOE/RL-92-67

Wet chemistry analytical data showed nitrate to exceed MCL's, table 2-3.

Table 2-3. Wet Chemistry Parameters

Analyte # Rounds
Detected

,[Mean]
mg/L

[Max]
mg/L

MCL
mg/L

PMCL
mg/L

SMCL
mg/L

MCLG
mgfL

MTCA
mg/L

Nitrate 4/5 1 4 J 1 - - 10 25.

Radionuclide data for Rounds 1 through 4 were reported by Golder Associates as
invalidated data because the lower limits of detection and minimum detectable activity were
not reported by the laboratories. Field blank data was used to determine upper tolerance
limits and data was qualified with a'''U" if the results were below the upper tolerance limit
for the particul.ar parameter. The radionuclide results did not exceed relative percent
difference (RPD) evaluation criteria for alpha, beta, tritium, radium, and strontium results.
Alpha radiation is above the MCL in one sample and appears to be an anomaly. The
average concentration, calculated conservatively, is below the MCL. There is not a specific
MCL for gross beta. Compliance with individual MCL's for beta emitters may be assumed
if the average annual concentration of gross beta activity is less than 50 pCi/L, which is the

_ case here. This results in no radionuclides of potential concern.

Table 2-4. Radionuclides

C:71 Analyte # Rounds
Detected

[Mean]
pCi/L

[Max]
pCiJL

MCL
pCilL

PMCL
pCi1L

SMCL
pCi/L

MCLG
pCi/L

MTCA
pCi/L

Alpha 5/6 6.5 17 15 - - 0 -

Beta see text - - -

..^

2.2.2 1100-EM-3 Area Results

The results of volatile organics, semivolatile organics, pesticides, and herbicides
analyses revealed the presence of several analyte compounds above the sample quantitation
limits. The data are shown in table 2-5. All of the identified compounds are flagged with a
"J" qualifier signifying that they have been positively identified as being present but their
concentration is uncertain. All of the analytes in table 2-5 had an anomalous concentration in
one or two samples while the majority of samples did not detect the contaminant.
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for alpha, beta, tritium, radium, and strontium results. Alpha and beta were reported at
values less than the MCL's.

Table 2-7. Radionuclides

Analyte # Rounds
Detected

[Mean]
pc/L

[Max]
pc/L

MCL
pc/L

PMCL
pc/L

SMCL
pc/L

MCLG
pc/L

MTCA
pc/L

Alpha / 4 15 - - -
Beta 4/6 9 11.18 see text - - 0 -

2.2.3 Conclusions

Groundwater data from existing wells in the 1100-EM-2 OU was analyzed for
volatile organics, semivolatile organics, pesticides, herbicides, inorganics, wet chemistry

,n parameters, and radionuclides. The analytical results indicate that nitrate is a potential
^ contaminant of concern in the groundwater.

Groundwater data from existing wells in the 1100-EM-3 OU was analyzed for
volatile organics, semivolatile organics, pesticides, herbicides, inorganics, wet chemistry
parameters, and radionuclides. The analytical results do not indicate that the presence of
potential contaminants of concern in the groundwater.

2.3 DATA RESEARCH

The data research undertaken for the three OU's to evaluate the potential for the
^ presence of contaminants of concern consisted of evaluating existing information. No new

information or analytical data was developed. An historical file review was conducted to
identify and analyze information sources pertinent to past practice operations.

^

Reference sources that were reviewed include aerial and historical photographs, land
use maps and drawings, topographic maps, historical news clippings, Camp Hanford
drawings, construction as-built drawings, published investigative reports from other similar
sites, published Hanford articles, and the Hanford Waste Information Data System (WIDS).

Local and state regulatory agency files were also reviewed. However, due to security
associated with the past Hanford mission, only limited additional information was available
from those sources. A review of spill records was also undertaken. Spill records were
primarily related to events in the past 5 years.

In addition to the review of historical information, site inspections and personal
interviews were conducted. The results of those activities are presented in paragraphs 2.4
and 2.5, respectively. Table 2-8 presents the combined results of these activities.
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF

1100-EM-2, 1100-EM-3; AND 11 00AU-1 (Page 1 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS
UNIT COMMENTS

1100-EM-2

Steam Pad Tank #2 Inspect surface. 4000 gal fiberglass tanks last contained
UST 1171-2. wastewater.

Steam Pad Tank #3 Installed 1984. Scheduled for removal in 1993194.

U ST 117 1- 3.

700 Area Waste Solvent Inspect surface. See WIDS. Tank has been removed and site remediated,
Tank
(Unit 703-1).

Tar Flow NEW SITE Observed soft tar like substance that remains on
the surface and has flowed about 150 feet

northeast Into a drainagechannel. Vegetation
sparse. Flow is located about 1,050 feet north aV,

the northwest corner of the 1171 building. ,,.

Stained Sands NEW SITE Observed stained sands on east slope of sandt
dune. No vegetation observed on the stained sands.
The area is about 20'x 20' and Is located 888 feet,
north of the northwest corner of the 1171 building^

Neptunes Potato & Check for stained soil & Refer to air photo Walked along existing trench. No visible evidence:

Separator Tank. (Trident). stressed vegetation. 1-30-1948 # 2-169. of a release or stress to the environment was
observed. The three distribution trenches at the end
of the main trench have been disturbed and are no
IongerVisible due to agricultural activities. Concrete
tank observed which may be associated withYhe

trench.

Bus Lot Dry Wells (6). NEW SITE A site plan was obtained showing Observed drywells located south and southwest of
drywell locatlons: the 1170 Bus Station.Five wellsareropen and

currently receive stormwater/rainwater from paved
parking lot which drains into soil under parking lot.
One drywell has been paved over and was not

visible. Informed DOE & KEH project managers of
Drywell locations/regulatory concerns. Drywells will

be addressed under
project # LO 44.

O
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1 100-EM-2, 1100-EM-3, AND 1100-IU-1 ( Page 2 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS
UNIT COMMENTS

Bus Shop Underground Check for leaks. Hoists replaced in 1986 due to No visible evidence of leakage.
Hoist Rams. leakage. Analysis of soil sampling indicates that remediation

was complete.

Hazardous Staging Area. Check for spills. See WIDS. This was a RCRA less than 90 day storage area
(now dosed). No visible evidence of leakage.
Waste was containerized, no leaks or spills

reported.

1171-4 UST. Check for spills. UST installed 1953 for used oiL USTlocated inside light equipment shop: „'.
Annual Tightness Test Performed,

UST removal°scheduled#or 1993/94.

1171-5 UST. Check for spills. USTinstalled 1953 for used oil. Annual Tightness TesUPerformed,
UST removal scheduled dor 1993/94.

1171-6 UST. Check foCspills. UST installed 1953 for used oil. UST is under temporary closure and removal
scheduled:during the,upgrade-of the 1171 shop

buiiding.

1900-EM-3

1234 Simulated High-Level Check for spills/stained Storage began in 1981. Site secure, LFI walkthrough of storage area not
Waste Slurry Treatment & soil. See WIDS. performed. Discussion with PNL indicates that spills
Storage Yard, have been cleaned up and a RCRA Closure Plan has

been submitted to EPA and Ecology.

1240 French Drain. NEW SITE Drain is located west side by loading dock. No
evidence of spills into drain. No evidence that drain

is attached to sewer
(reported to discharge into soil). PCB satellite

collection area close to drain.

1240 Hazardous Waste Check forspills/stained See WIDS. Two drains in storage pad that drain into the soil.
Staging Area. soil. Pad was used since 1951 to Pad has old stains on it.

stage/store hazardous materials.

1240 Compressor Oil Spill NEW SITE Observed area of old spill, area is clean. Records
Area. indicate spill cleaned up to less than 2 ppm PCB's

in soil.

O
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF

1100-EM-2, 1100-EM-3, AND 1100-IU-1 ( Page 3 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS

UNIT COMMENTS

1240 Suspect Spill area. NEW SITE Observed spill area on south end of 1240 building.

No record or knowledge of spill found. Appears to

be a pliable adhesive mixed with metals and floor

sweepings disposed over the years..

JA Jones Yard Hazardous Check for drums,ieaks See WIDS. Area was clean & graveled.

Waste Staging Area. and spllis. Interview indicated that past spills were cleaned
up. Lack of info on confirmatory sampling.

Unplanned Release (of Observe site. See WIDS. Building (1234) was secure at time of inspection.,

mixed waste) 2.0E-06 Cl of Cs-134 in Solution was discharged It was reported that the building would be

1,650mL solution accidently into Richland city demolished. No observation was made during LFi:

disposed of in sink. sewer system in 1973. The sink,

trap and drain were surveyed

after the discharge; no

radioactivity was found.

1208 Sandblast Area. NEW SITE Refer to air photos Observed waste sandblast sand containing'residua(-

ASCS $-20-62 paint & metat chips. Current operations are limited

(This air photo shows the activity to a small area. Potential for wastes to migrate

occurring in Aug, 1962). 1992 offsite towards North Richiand Well Field and -

photo shows wind blown wastes. recharge ponds

1218 Service Station. NEW SITE Refer to drawing Inspected existing concrete pad.

# 18-02-36. Observed two 8" drains in pad, piping and a brass
cap attached to piping.

1212/1227 Suspected NEW SITE Interview indicated that batteries Surface stains where observed and attributed to

Battery Acid Disposal Area, had been emptied here for 20 leaks from vehicles.

years prior to 1980. Area is covered with gravel.

1226 Suspect Waste Oil NEW SITE Interview indicated that waste oil Located between building 1226 & 1212.

Disposal Area. had been spread for 20 years Area was paved over and/or covered with gravel.

prior to 1980.

JA Jones Steam Plant Drain Refer to drawing Inspected pad and drains. Could not determine

Pad. NEW SITE 18-02-36 plate 4: where drain system discharged. No visible evidence

of contamination.
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1 100-EM-2, 1 100-EM-3, AND 1100-IU-1 ( Page 4 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENTCOMMENTS/FINDINGS
UNIT COMMENTS

JA Jones Oil Storage Tanks NEW SITE Found old JA Jones drawing that Located tank site, area covered with snow during
(2). indicated tank location. Copy in LFI. Tanks may have been above ground and
Unknown volume. project file. supplied fuel for Steam Plant.

1262 Transformer Pad. NEW SITE Refer to drawing. Pad appears to have held transformers in the past.
18-02-36 plate 4. No visible stains observed.

1208 HWSA. Check for spills. See WIDS Observed wastes stored on concrete padin
RCRA Satellite Area. containers. No evidence of contamination observed::

1235 Bottle Dock. Check for spills RCRA storage records held by Inspected RCRA less than 90 day.storage area. No
KEH. evidence of,contamination observed.

1226 HWSA. Checkfor spills See WIDS Observedwastes stored on concrete pad in
containers. No evidence.of contamination observedr

12 UST Removal/Closure Check forspilis See drawings No evidence of contaminatiorrobserved.
Sites. 18-02-02 & 18-02-36 plate 10

3000-12 UST. Check for spills at oil See WIDS Observed small oil stain on soil at tank site. UST is-
tank fill pipe. temporarilyclosed.

1212 Bottle Dock. NEW SITE See drawings 18-02-02 & No evidence of contamination observed at
18-02-36 plate 10 abandoned bottle dock.

Southwest Corner Dirt NEW SITE Observed metal debris in mound.
Mound. No evidence of spills. Mound appears to be a

source for fill material or storage of excavated soil.
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 5 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS
UNIT COMMENTS

1262 Solvent Tanks (4). Check for spills Refer to drawings Did not observe soil during LFI due to snow cover.

# 18-02-09, 36-04-35 &
36-04-31.

Extractor Tank D-25 20 gal
Extractor Tank D-26 100 gal

Dirty Solvent Tank D-32 1125 gal
Clean Solvent Tank D-32

1125 gal
(Last contained Cleaning Solvent
Potentially Carbon Tetrachloride)•

1100-IU-1 CONTROL Elevation 3000 feet Radio tubes, wire, debris on Walked the NE slope below site found surface .

CENTER hillside glass, debris, no radio tubes

Potential Landfill aYControl To be determined if Interviews indicated no landfill on Suspect locations are soil & rock borrow areas„,,:
Center at landfill identified during top. Two suspect locations

top of Rattlesnake Mtn. LFI activity identified in air photo.

6652-C UST at Control Verify location. 6000 gal diesel tank. Annual Located at the south corner of the repairshop

Center. tightness testing performed. (building 6652-C),
No evidence of spillage at fill port.

6652-C SSL Active Septic Verify location See drawing 18-02-36 plate 21. Concern with outfall over NE slope.

Tank & Associated Check for outfall pipe No visible drainage, minor erosion channels down
Drainfield. location. slope are present.

6652-C SSL Inactive Septic Verify location Draonfield on top located on No outfall pipe at this site.

Tank & Check for outfall pipe drawing 18-02-36 plate 21. System is not in use.

Associated Drainfield. location. No drainage or visible contamination.

Radar Berm & Pads. Basalt berm, See drawing 18-02-36 plate 21. No visible evidence of oil stains.

check for hydraulic fluid North Tracking Radar Pad showed rust stains.

stains. Berms were snow covered during LFI.
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3; AND 1100-IU-1 ( Page 6 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS
UNIT COMMENTS

H-52,-C Surface Gas Tank Verify location and check Interview indicated area used for Identified general site location.
Storage Area for stressed vegetation paintbrush and general cleanup - No visible soil staining.
(2) - 475 gal tanks. and stained soil. no containment was provided.

Refer to drawing 18-02-36
plate 21.

Control Center Disposal Pits New Site identified during Four pits approximately 2 feet deep by 3 feet in
(4). LFI activities. . diameter.

Contained solid waste (cans,bottles)

Building 6652-C Tanks may be located Interview indicates that tanks Appears that4he expansion to building 6652-C wag
Abandoned Under Ground under the building. where not removed during built over the location of 4 of the tanks
Storage Tanks. Fuel Oil, expansion of bldg 6652-C. (questionabledue to structural reasons). The LFl
(4) - 1000 gal. Refecto drawing,18-02-36 team:was unable to observe the corner of the

plate 21. suspectarea due to snow cover. One tank may be+
located on the east corner ofthe bldg.

Pumphouse Disposal Slope NEW SITE Noted visible evidence:ofdumping of solid waste
onslope. Small debris pile atthe.topand waste

concrete dumped on the slope.

Pumphouse Latrine Fuel Check for stained soil. See drawing 18-02-36 plate 21. Above ground fuel oil tanks have been removed. --
Tanks. . 1 - 1500 gal tank. Soil was not observed due to snow coverage.

1 - 275 gal tank

Transformer Locations (4). Look for stains which Review drawing (site map No visible evidence of leakage.
could be potential PCB #H-52-C). Benton PUD indicated PUD transformers above

source. 50 ppm PCB's at this location have been removed.

6652-G ALE Field Storage Inspect surface. See drawing 18-02-36 Surface was not observed due to snow coverage.
Building Septic Tank & Interview site personnel. plate 22. Need to complete interview.
Drainfield(4000 gaq.

Mound. Site NW of Bldg Verify location and check Refer to 89 air photo. Appears to be a windbreak or the location of a soil
6652G. for stressed vegetation Interview indicates that berm has research project by PNL's ALE Lab.

and stained soil, been in place for over 21 years. Vegetation is established on the mound. Area has
been scraped per air photo 1989. Surface was not

observed due to snow coverage.

(..
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Table 2-8. SUMMARY OF L^MfiED^IELD I^V^4ATION OF

1100-EM-2, 1100-EM-3, AND 1100-IU-1 (Page 7 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS

UNIT COMMENTS

6652-I ALE Headquarters Inspect surface. See drawing 18-02-36 plate 22 & Surface was not observed due to snow coverage.
Septic Tank & Drainfield Interview site personnel. 16-10-10 plate 7. Need to complete interview.

(6000 gal).

Ale Area Transformer Pads. Identify pads and verify See drawing 18-02-36 plate 22. Transformers are on poles.
transformer as non-PCB. Transformers may have been on a No pads or visible leakage.
Check for stains which pad in the past similar to Located West of 6652-PH(pumphouse).

could be potential PCB Generator Bldg Transformers. Benton PUD indicated PUD transformers above
source. 50 ppm PCB's at this location were removed.

H-52-L Surface Gas Tank Verify location. Interviews indicated area used for Site was not observed.

Storage Area. (2) - 475 gal Check for stained soil & paintbrush and general cleanup - Site is between building 6652-K and bldg 6652'0^'

tanks. stressed vegetation, no containment.
Refer to drawing 18-02-36

plate 22.

Abandoned UST's. Verify location. Locate sites using drawing Located 3000 gal#uel oil tank behind

(1) -.275 gal oil Check for stained soil. 18-02-36 plate 22. Interview generator bldg.

(2) - 2000 gal fuel oil indicates that tanks may have Remaining tanks need to be located.

(1) - 2000 gal oil been left with fuel inside.
(1) - unknown vol oil

6652-G UST. Contact WHC for Refer to drawing Observed UST location.
2000 gal fuel oil. updated info, 18-02-36 plate 22 and H-6-635. No visible leaks or stained soil was observed.

6652-P UST. Contact WHC for See drawing H-6-635. Site was not observed.

Unknown volume, updated info. Tank located in 1989 during site 6652-P supplied diesel fuel to generator located

last contained dieseL inspection. inside of building 6652-P until building
burned down.

6652-L UST. Review existing volume See drawing #H-6-226. Tank located on the west side of bunker

Unknown volume, data. Installed 1962 (Bldg. 6652-U.

last contained diesel. Additional info needed on size/status.

^ ,.'.
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-IU-1 (Page 8 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS
UNIT COMMENTS '

H-52-L Missile Bunker Potential hazards. Refer to drawings Several old transformers found. One was discarded
sump. (Underground Missile fuel(red fuming 40-02-03 & 26-03-03. on the pad at the surface.
facilities). nitric acid Sump areas appeared clean.

aniline, furfuryl alcohol, Some batteries and what appears to be old
JP3/JP4, hydrazine). monitoring equipment'was located in the south

Check sump pump area. missile sump.
Potential existence of a large hydraulic fluid tank

due to extensive hydraulic system:-

Missile Bunker, Drainfield Inspect surface. See drawing H-6-226 Area was snow covered during LFC
Active,

Main EntranceStained Soil. NEW SITE Observed stained soil and debris at location.
Vegetationmay..bestressed,seasonalassessment

recommended.

Missile Bunker,'Discharge !Check.Rock &'gravel See drawing 18-02-36 plate22 Source of-waste water not determined.
Ditch. lined ditch for8ebris or and project file. Water'observed dischargingintorock-filled'trench.

contaminants. Discharge water contained particulate matter.
Locate catch basin. Ditch was filled with snow.

Verify discharge source
as above or below

ground.

H-52-L Missile Bunker, Located northwest of Interviews indicate that this may Identified rock and soil debris from Bunker
Landfill. bunker. contain demolition/remodeling excavation.

debris from upgrade/repair of Area was littered with paint cans, construction
NIKE Base & Emergency Control debris, wires and cables.

Center.
See air photo 1992.

JP4 Fuel Pad. Concrete pad, check See drawing 18-02-36 plate 22. No evidence of stains or spills on or around pad.
for spill/stains.
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF

1100-EM-2, 1100-EM-3, AND 1100-IU-1 (Page 9 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTS/FINDINGS
UNIT COMMENTS

H-52-L NIKE Base Landfill. Located 100 yards Refer to air photos Area has debris at surface, many old road and
southeast of Main Gate. 8-16-55 & 1992. excavation scars, numerous areas of discolored soil

Interviews indicated that and possibly stressed vegetation. Scattered debris
everything used to support the consisted of cans, bottles, metal and construction

operation went Into a Landfill debris.
close to the site. See project file. Noted small ephemeral stream channels. Possibly

stressed vegetation, recommend seasonal
assessment.

Missile Refueling Area Potential historical See drawing 18-02-36 plate 22. Vegetation is sparse on berm.
Berm. pesticide/defoliant usage.

Acid Neutralization Pit. Check containment See drawing 18-02-36 plate 22, Concrete drainage pit filled with soil and
integrity. vegetation.

Missile Refueling JP-4 Check for spills, See drawing 18-02-36 plate 22. No visible evidence of spills.
Fueling Station Area . fuel may have drained Vegetation is growingin concrete cracks the and

into acid sump. acid sump between concrete pads.

Missile Assembly & Test Potential hazards include Building 6652-0 was location of No surface stains visible.
Bldg. Inactive Septic Chlorinated electrical parts cleaning Suspect that drain field extends under fence.
System. Hydrocarbons,and Total operations. Drawing H-6-225

petroleum hydrocarbons disposal system location differs
(TPH). from Drawing 18-02-36,

Generator Bldg Transformer Electrical hazard. Military transformers and pad Observed leaking transformer and stained

Pad. PUD security lock on replaced in 1960. See drawing cement pad .
fence. 26-03-05. Transformers and pad removed February, 1993.

Check cement pad for Lab analysis shows 9 ppm PCB's for removed

spill stains, PCB potential. transformer per Benton PUD. No soil samples taken
during LFI to verify absence or presence of

contamination due to past practice activities.

, rn



^) s 1 2 9141196

N

a^'a
0

p N

O ^

Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-IU-1 (Page 10 of 11)

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT COMMENTSlFINDINGS
UNIT COMMENTS

Missile Assembly & Test Verify above or below See drawing 18-02-36 plate 22. Above ground tank appears to be in use. No stains
Bldg UST. ground tank. or leakage observed.
(1) - 275 gal fuel oil

Missile Maintenance & Check for stained soil & See drawing 18-02-36 plate 22. Vegetation is stressed and soil is discolored
Assembly Area Acid stressed vegetation. in this area.
Storage Shed. Bare soil was observed near the shed.

A drainage ditch from this location goes under the
fence towards the NIKE Landfill to the west.

Vegetation is stressed and soil is discolored along
this drainage ditch.

Missile Maintenance & Check for stained soil & See drawing 18-02-36 plate 22. Paint shed has been removed.
Assembly Area Paint Shed. stressed,vegetation, Ablockshed isiocated nearby which probably

replaced thealuminum paint shed.No visible stains
in thislocation.

Flammable StorageBlock NEW SITE Block Shed may have replaced Paint Shed.
Shed. Flammable sign on shed.

Storage racks located outside of building.
Bare soil was observed around shed. Vegetation is

stressed and soil is discolored in this area.

Missile Maintenance & Located in southeast See drawing 18-02-36 plate 22. Observed 55 gallon drum buried in soil.
Assembly Area corner of site within the Vegetation around area is sparse.
Dry Well Drum. fenced area. Observed 55 gallon drum laying on side near

opening of buried drum. Drum marked "Dry
Cleaning Solution (60-10-4F)".

Generator Bldg. Generator oil - PCB's See drawing 18-02-36 plate 22. Observed 3 small transformers and other electrical
potentiaL equipment.

Check for disposal area. Sumps may have collected leakage from
. .. . . ... .... . .. .... . . . . .. . . .. ... .. .... . . ^ generators. . . ..

Building is failing apart, potential friable asbestos
and lead particulate.
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Table 2-8. SUMMARY OF LIMITED FI^LD'INESTIGATION OF

1100-EM-2, 1100-EM-3, AND 1100-IU-1 ( Page 11 of 11)

%

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW SITE ASSESSMENT C9MMENTSIFINDINGS
UNIT COMMENTS

Site Entry Loading Dock. Refer to 1989 air photo Activity area in 1955 Air Photo. This was a loading dock area. No visible stains or
during LFL contamination noted.

Inspect Surface.

Horseshoe Site. Refer to 1989 air photo Refer to 1989 air photo during Possible demolished building or disposal site.
during LFI. LFI. Extensive debris.

Site shape defined by horseshoe Observed large pieces of what appears to be dried
shape road excavation noted in paint and scattered household trash (old cans and

1989 air photo. broken pop bottles).

Elevator Doors. NEW SITE Refer to drawings Observed tar substance used as a sealant around
40-02-03 & 26-03-03. edges of Launch Pad & Elevator Door, PCB

potential. G
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2.6 POTENTIAL CONTAMINANTS OF CONCERN

The identification of potential waste types for the 1100-EM-2, 1100-EM-3, and
1110-IU-1 OU's is based upon historical information about typical chemicals and materials
that were used at the sites collected from the WIDS, previous site investigations, and site
reconnaissance activities.

2.6.1 1100-EM-2 Area

W

tM11

The potential contaminants of concern for the 1100-EM-2 Area are chlordane;
1, 1, 1-trichloroethane (TCA) (700 Area UST waste solvent tank); and polychlorinated
biphenyls (PCB's) (1100 Area bus shop), see table 2-9.

Table 2-9. Potential Contaminants for the 1100-EM-2 Operable Unit

Nr

2.6.2 1100-EM-3 Area
4µ

In the 1100-EM-3 Area, the potential contaminants include nitrates (1234 storage
yard), lead (3000 Area Jones Yard HWSA), carbon tetrachloride (CCIg) (1262 solvent tanks),
and PCB's (1262 transformer pad), see table 2-10.

Table 2-10. Potential Contaminants for the 1100-EM-3 Operable Unit

2.6.3 1100-IU-1 Area (NIKE Missile Site)

Studies of NIKE missile sites for WHC by IT Corporation (MI.W-SW-073751,
1-92-19) revealed that releases fall into four general categories: incidental, accidental,
intentional, and unanticipated. Incidental releases consisted of minor release accompanying
normal site operations. Accidental releases occurred due to fuel spillage while filling
UST's, and leakage of hydraulic fluid from missiles, launchers, and elevators. Intentional
releases involved the dumping of unsymmetrical dimethylhydrazene (UDMH), waste

^- '
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solvents, and oils. Unanticipated releases from transformers containing PCB's resulted from
vandalism or negligence, and asbestos released during the demolition of buildings.

Typical chemicals used at NIKE sites (DOE/RL/12074-5 Rev. 0) include aniline,
petroleum distillates, chlorinated solvents such as CC14i trichloroethene, trichloroethane, and
perchlorethene, alcohols, inhibited red fuming nitric acid, UDMH, phosphoric acid, alodine
powder, chromium oxides, acetone, paints containing chromium and lead, tricresyl
phosphate, ethylene glycol, pesticides, herbicides, PCB's (transformer oil), and hydraulic
fluid.

m^
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Table 2-11. Potential Contaminants for the 1100-IU-1 Operable Unit

Ir.1

RW)r9

71waste Manageiment Uni^
Missile Maintenance ssem y Area

Transformer Pad

Pc^tentzat ,: ntauain^C
PUB' s

Anti-Aircraft Artillery Unexploded Ordnance
Missile ssem yAArea Petroleum Distillates

Chlorinated Solvents
Alcohols

Missile Fueling and Warheading Area Dimethylhydrazene (UDMH)

Inh i ited red ng nitric aci
OUNA)
Aniline

u ryco 0
Ethylene oxide

y ocar ns such as
Missile Maintenance and Testing Phosphoric Acid

omepower
Chromium trioxide
Sodium dichromate
Petroleum distillates

CC4
nc oroe ene

Trichloroethane
erc or ene
Alcohol
Acetone

Paints containing Cr and Pb
Missile y ra ic fluid
Tricresyl Phosphate

General Launcher and Magazine
Maintenance

Hydraulic fluid

Paints

Solvents
Control Center Operations Maintenance Solvents used for cleaning electrical

parts
htftylene g yco

Vehicle Maintenance Petroleum, oils and lubricants
ac ny Maintenance MR paints

Pesticides and herbicides
utilities Transformers s, a ove and below

ground storage tanks used for gasoline
or fuel oil, and hydraulic fluid

Deactivation Solvents, fuels, paints, asbestos-
containing debris

LFT(FFS 2-26
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3.0 REGULATORY STATUS OF 1100-EM-2,1100hEM-3, AND 1100-IU-1 WASTE

MANAGEMENT UNITS

This section presents information on the regulatory status of each waste management

unit (WMU) that has been identified in the 1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's.

Once the historical and environmental information presented in section 2 was collected,

regulatory information for each WMU was evaluated and each WMU was placed in one of

four categories:

• Already remediated or currently under regulation by the State or EPA under a

statute other than. CERCLA or MTCA.

• Pending or a candidate for regulation by the State or EPA under a statute other

than CERCLA or MTCA.

• Not a candidate for regulation under another statute and is the site of a likely or

^ potential release or spill of contaminants to the environment.

• Not a candidate for regulation under another statute and is the site of a known

^ release or spill of contaminants to the environment.

The WMU's that were placed under the first category, "currently under regulation,"

are presented in table 3-1. It is not expected that those WMU's will require any further

CERCLA or MTCA regulatory review and would not be candidates for inclusion in the

1100 Area Superfund designation. The WMU's that were placed under the second category,

"pending or candidate for regulation," are presented in table 3-2. Those WMU's will require

a decision by EPA or Ecology regarding whether to address them under the CERCLA or

MTCA processes or to administratively place them under other regulatory programs such as

RCRA or UST. Those sites were also evaluated as part of the FFS efforts. The WMU's

from the third and fourth categories are presented in table 3-3. A process flowchart is

presented in figure 3-1.

3.1 OVERVIEW OF RESOURCE CONSERVATION AND RECOVERY ACT,

UNDERGROUND STORAGE TANK REGULATORY REQUIREMENTS

This section provides an overview of the regulatory mechanisms and cleanup

requirements of the state-administered RCRA and UST programs for the Hanford facility.

This is intended to demonstrate the type of actions that have been or are planned for the

WMU's that are currently administered under these programs (see table 3-1). It also

provides a framework to evaluate and compare/contrast cleanup actions for WMU's listed in

table 3-2 in the event those WMU's are regulated under RCRA or UST, or are retained in

the CERCLA or MTCA processes.

3-1 LFI/FFS
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3.1.1 Resource Conservation and Recovery Act

The State of Washington's Dangerous Waste Regulations (Chapter 173-303 WAC)
establishes requirements for generators, transporters, and facilities managing hazardous
waste. This regulation is the mechanism by which the Hazardous Waste Management Act
of 1976 (70.105 RCW) is implemented and carries out portions of Chapter 70.A RCW and
Subtitle C of Public Law 94-580 of the RCRA. Its purpose is to designatethose solid
wastes that are dangerous or extremely hazardous; provide for surveillance and monitoring of
those wastes; provide a framework to track waste from generation to disposition; establish
treatment, storage, and disposal facility requirements; establish requirements for the state's
extremely hazardous waste disposal facility; establish a permitting program for treatment,
storage, and disposal facilities; and encourage recycling, reuse, and recovery to the
maximum extent possible.

3.1.2 Underground Storage Tanks

Chapter 173-360 WAC addresses the potential threat caused by leaking UST's
containing petroleum products or other regulated substances. The State of Washington
Department of Ecology was directed by Chapter 90.76 RCW to develop a UST program that,
at. a minimum, met the requirements of the Federal UST program according to Part 280 of
RCRA. The legislative intent was that the state-wide requirements for technical standards
and corrective action be at least as stringent and meet the objectives as outlined in Federal
regulations:

LFI/FFS 3-2
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Table 3-1. WASTE MANAGEMENT UNITS FROM 1100-EM-2,

1100-EM-3 and 1100-IU-1 OPERABLE UNITS CURRENTLY

REGULATED OR PREVIOUSLY REMEDIATED (Page 1 of 3)

0

^qh

WASTE SITE L.FIffFS ACTIVITY CURRENT POTENTIAL

REGULATORY CERCLA
AUTHORITY ACTIVITY

1100-EM-2

Bus Shop Underground Hoist Visual Inspection. RCRA None Anticipated.

Rams. Personnel Interviews.
Review Analysis Results of Site Remediated.

Previously

Sampled Soils.

Hazardous Staging Area. Visual Inspection. RCRA None Anticipated

Personnel Interviews. at this time based

Review RCRA Satellite on current

Accumulation Area knowledge.

Program.

Used Oi1 Tank 4 Visual Inspection. UST None Anticipated

(Unit 1171-4). Personnel Interviews. at this time based

Review UST Program. on current

knowledge.

Used Oil Tank 5 Visual Inspection. UST None Anticipated

(Unit 1171-5). Personnel Interviews. at this time based

Review UST Program, on current

knowledge.

Used Oil Tank 6 Visual Inspection. UST None Anticipated

(Unit 1171-6). Personnel Interviews. at this time based

Review UST Program. on current
knowledge.

700 Area Waste Solvent Visual Inspection. UST None Anticipated.

Tank. Personnel Interviews. Site Remediated.

(Unit 703-1)• Review Closure
Documentation.

1100-EM-3

1208 Nazardous Waste Visual Inspection. RCRA None Anticipated

Staging Area. Personnel Interviews. at this time based

Review RCRA Satellite on current

Accumulation Area knowledge.

Program.

1226 Hazardous Waste Visual Inspection. RCRA None Anticipated

Staging Area. Personnel Interviews. at this time based

Review RCRA Satellite on current

Accumulation Area knowledge.

Program.

LFT/FFS 3-5
Table 3-1
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Table 3-1. WASTE MANAGEMENT UNITS FROM 1 100-EM-2,
1100-EM-3 and 1100-IU-1 OPERABLE UNITS CURRENTLY
REGULATED OR PREVIOUSLYREMEDIATED (Page 2 of 3)

^

^,.

WASTE SITE LFI/FFS ACTIVITY CURRENT POTENTIAL
REGULATORY CERCLA
AUTHORITY ACTIVITY

1240 Hazardous Waste Visual Inspection. RCRA None anticipated
Staging Area. Personnel Interviews. at this time based

Review RCRA Satellite on current
Accumulation Area knowfedge.

Program.

Simulated High-Level Waste Visual Inspection. RCRA None anticipated
Slurry TSD. Personnel lnterviews. at this time based

Review RCRA Satellite on current
Accumulation Area knowledge.

Program.

Twelve (12) UST Visual Inspection. UST None Anticipated
Removal/Closure Sites. Personnel Interviews. at this time based

Review USTProgram. on current

knowledge.

1235 Bottle Dock. Visual Inspection. RCRA None anticipated
Personnel Interviews. at this time based
Review RCRA8atellite on current
Accumulation Area knowledge.

Program.

1240 Compressor Spill Area. Visual Inspection: TSCA None anticipated
Personnel Interviews. SiteRemediated.

Review Spill
Documentation.

JA Jones Yard Hazardous Visual Inspection. RCRA None anticipated
Waste Staging Area. Personnel Interviews. at this time based

Review RCRA Program. on current
Review Spill knowledge.

Documentation.

Unplanned Release Visual Inspection. RCRA None anticipated
(of mixed waste). ReviewSpill at this time based

Documentation. on current
knowledge.

Southwest Corner Dirt Visual Inspection. RCRA None anticipated

Mound. Personnel interviews. at this time based
on current
knowledge.

1212 Bottle Dock. Visual Inspection. RCRA None anticipated

Personnel Interviews. at this time based
Review RCRA Program. on current

ReviewSpill knowledge.

Documentation.

LFUFFS 3-6 Table 3-1
Page 2 of 3
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Table 3-1. WASTE MANAGEMENT UNITS FROM 1100-EM-2,

1100-EM-3 and 1100-IU-1 OPERABLE UNITS CURRENTLY

REGULATED OR PREVIOUSLY REMEDIATED ( Page 3 of 3)

@"s

W1pM-
_:^

WASTE SITE LFVFFS ACTIVITY CURRENT POTENTIAL

REGULATORY CERCLA
AUTHORITY ACTIVITY

Used Oil Tank Visual Inspection. UST None anticipated

(3000-12 UST). Personnel Interviews. at this time based

Review UST Program. on current
knowledge.

1100-IU-1

Transformer Locations 'Visual Inspection. TSCA None anticipated

(4 at control center). Personnel Interviews. at this time based

on current
knowledge.

ALE Area Transformer Pads. Visual Inspection. TSCA None anticipated

Personnel Interviews. at this time based

on current
knowledge.

6652-P UST. Visual Inspection. UST None Anticipated

Personnel Interviews. at this time based

Review UST Program. on current
knowledge.

6652-L UST. Visual Inspection. UST None Anticipated

Personnel Interviews. atthistime based

Review UST Program. on current

knowledge.

Generator Building Visual Inspection. TSCA None anticipated

(Transformer Pad). Personnel Interviews. at this time based
on current
knowledge.

Site Entry (Loading Dock). Visual Inspection. RCRA None anticipated

Personnel Interviews. at this time based

Analyze Aerial Photos. on current

knowledge.

Potential Landfill at control Visual Inspection. RCRA None anticipated

center top of Rattlesnake Mtn. Personnel Interviews. at this time based

Analyze Aerial Photos. on current

knowledge.

6652-C Control Center UST. Verify Location & Status of UST None anticipated

management by PNL under at this time based

UST Program. on current

knowledge.

LFI/FPS 3-7
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° Table 3-2. CANDIDATE WMU'S FOR REGULATION UNDER

RCRA/UST 1100-EM-2, 1100-EM-3 and 1100-IU-1
OPERABLE UNITS (Page 1 of 1)

cp^

p1^.

^v

ON
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iar!r

WASTE SITE LFUFFS ACTIVITY POTENTIAL

REMEDIATION

ACTIVITY

1100-EM-2

Bus Lot Dry Wells (6). Visual Inspection Soil Sampling &
Personnel Interviews Waste Evaluation.

Review Records Remove Waste.
Confirmatory
Sampling.

Coordinate with

stormwater drainage
plan activities in

project L044.

Steam Pad Tank # 2 Review GW Data. Perform UST Closure.

4000 gal Fiberglass tank Visual Inspection.

last contained wastewater. Personnel Interviews.

Review UST Program.

Steam Pad Tank # 3 Review GW Data. Install Wells and

4000 gal Fiberglass tank VisuaG Inspection. Monitor.

last contained wastewater. Personnel Interviews. Perform UST Closure.
Review UST Program.

1100-EM-3

1208 Sandblast Area. Visual Inspection. Drum & Ship with

Personnel Interviews. Confirmatory
Review RCRA Satellite Sampling.

Accumulation Area (potential for offsite

Program. surface waste
migration near

Richland recharge

reservoir ponds).

1100-1u-1

6652-G UST Review Records. Remove UST.

2000 gal Fuel Oil Tank. Confirm Location & Ship Soils/UST to
Volume. TSDF.

Perform Confirmatory
Sampling.

Missile Maintenance & Assembly Area 275 Review Records. Perform Soil

gal Fuel Oil Tank. Confirm Location, Use, Sampling.

& Volume. Remove Tank.

LFI/FFS 3-9 Table 3-2
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TABLE 3-3. LIST OF WMUs WITH KNOWN OR SUSPECTED CONTAMINANT
RELEASES AND POTENTIAL REMEDIAL ACTIONS FOR 1100-EM-2, 1100=EM-3

AND 1100-IU-1 (Page 1 of 6)

a;a^l

t^.

WASTE SITE LFI/FFS ACTIVITIES POTENTIAL REMEDIAL ACTIVITY

1100-EM-2

Tar Flow. Visual Inspection Soil Sampling & Waste

Evaluate Aerial Photos Evaluation.
Personnel Interviews Remove Waste.

Perform Confirmatory Sampling

Stained Sands. Visual Inspection Soil Sampling & Waste

Evaluate Aerial Photos Evaluation.
Personnel Interviews Remove Waste.

Perform Confirmatory Sampling.

Neptunes Potato & Separator Visual Inspection Take Soil Samples.

Tank (TRIDENT). Evaluate Aerial Photos Perform Soil Gas Survey.

Personnel Interviews Remove Waste.

Perform Confirmatory Sampling.

1100-EM-3

1240 Suspect Spill Area. Visual Inspection Soil Sampling & Waste

Personnel Interviews Evaluation.

Review Records Remove Waste.
Perform Confirmatory Sampling.

JA Jones Oil Storage Tanks Visual Inspection. Geophysical Survey.

(2) Personnel Interviews. Remove UST.
Unknown volume. Review Records. Ship Soils/UST to TSDF.

Perform Confirmatory Sampling.

1262 Transformer Pad. Visual Inspection. Sample Soil & Pad(PCBs).
Personnel Interviews. Remove Pad & Soil to TSD.

Review Records.

1262 Solvent Tanks (4) Visual Inspection. Soil Sampling & Waste

Last contained Carbon Personnel Interviews. Evaluation.

Tetrachloride. Review Records. Geophysical Survey.

Evaluate Exist Groundwater Remove Waste.
Data. Perform Confirmatory Sampling.

Install Groundwater Monitoring
Wells.

1240 French Drain. Visual Inspection. Soil Sampling & Waste

Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

LFI/FFS 3-11 Table 3-3
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TABLE 3-3. LIST OF WMUs WITH KNOWN OR SUSPECTED CONTAMINANT
RELEASES AND POTENTIAL REMEDIAL ACTIONS FOR 1100-EM-2, 1100-EM-3

AND 1100-IU-1 ( Page 2 of 6)

«.^n

WASTE SITE LFI/FFS ACTIVITIES POTENTIAL REMEDIAL ACTIVITY

1226 Suspect Waste Oil Visual Inspection. Soil Sampling & Waste
Disposal Area. PersonnelInterviews: Evaluation.

Review Records. Remove Waste.
Install Groundwater Perform Confirmatory Sampling.
Monitoring Well.

JA Jones Steam Plant Drain Visual Inspection. Soil Sampling & Waste
Pad. Personnel interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.
Install Groundwater Monitoring

Wells.

1218 Service Station. Visual Inspection. Remove UST.
Personnel Interviews. Ship Soils/UST to TSDF.

Review Records• Perform Confirmatory Sampling.

121211227 Suspect Battery Visual Inspection, Soil Sampling &;Waste

Acid Disposal Area. Personnel Interviews. Evaluation.
Review Records. Remove Waste.

Install Groundwater Perform Confirmatory Sampling.
Monitoring Well.

1100-IU-1

6652-C SSL Active Septic Visual Inspection Soil Sampling
System. Personnel Interviews Soil Gas Survey

Review Records

6652-C SSI Inactive Septic Visual Inspection Soil Sampling

System. Personnel Interviews Soil Gas Survey
Review Records

Radar Berm & Pads. Visual Inspection. Soil Sampling & Waste
Personnel Interviews. Evaluation.

Review Records: Remove Waste.
Perform Confirmatory Sampling.

H-52-C Surface Gas Tank Visual Inspection. Soil Sampling & Waste
Area(2 - 475 gallon tanks). Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

Control Center Disposal Pits Visual Inspection. Soil Sampling & Waste

(4). Personnel Interviews. Evaluation.
Review Records. Geophysical Survey.

Excavate Test Pit & Remove

Waste.
Perform Confirmatory Sampling.

LFUFFS 3-12 Table 3-3
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TABLE 3-3. LIST OF WMUs WITH KNOWN OR SUSPECTED CONTAMINANT

RELEASES AND POTENTIAL-:REMEDIALACTIONS FOR 1 100-EM-2, 1100-EM-3

AND 1100-IU-1 (Page 3 of 6)

^ry'l

-'.

0-

WASTE SITE LFUFFS ACTIVITIES POTENTIAL REMEDIAL ACTIVITY

Building 6652-C Abandoned Visual Inspection. Geophysical Survey.
UST Personnel Interviews. Ship Soils/UST to TSDF.
(4 - 1000 gallon fuel oil Review Records. Perform Confirmatory Sampling.

tanks). Evaluate UST Program.

Pumphouse Disposal Slope. Visual Inspection. Soil Sampling & Waste

Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

Pumphouse Latrine 1500 Visual Inspection. Soil Sampling & Waste
Gallon Fuel Oil Storage Tank. Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

Pumphouse Latrine 275 Visual Inspection. Soil Sampling & Waste
Gallon Fuel 0iV Tank. Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

6652-G ALE Field Storage Visual Inspection. Soil Sampling

Building Septic System. Personnel Interviews. Soil Gas Survey
Review Records.

Mound Site NW of Building Visual Inspection. Geophysical Survey.

6652-G. Personnel Interviews. Soil Sampling & Waste

Review Records. Evaluation.
Remove Waste.

Perform Confirmatory Sampling.

6652-I ALE Headquarters Visual Inspection. Soil Sampling.

Septic System. Personnel Interviews. Soil Gas Survey.

Review Records.

Abandoned Under Ground Visual Inspection. Geophysical Survey

Storage Tanks. Personnel Interviews. Remove USTs

6652-HA 275 gal oil. Review UST Program. Drum & Ship with Confirmatory

6652-HO 2000 gal oil. Review Records. Sampling.
6652-I 2000 gal fuel oil. Install Groundwater Monitoring

6652-J 2000 gal fuel oil. Wells.
6652-HI unknown volume
fuel oil.

6652 HJ 2000 gal fuel oil.

Missile Bunker Visual Inspection. Perform Geophysical Survey.

Sump(underground facilities). Personnel Interviews. Close Building (demolition or

Review Records. reuse).

LFI/FFS 3-13 Table 3-3
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TABLE 3-3. LIST OF WMUs WITH KNOWN OR SUSPECTED CONTAMINANT
RELEASES AND POTENTIAL REMEDIAL ACTIONS FOR 1100-EM-2, 1100-EM-3

AND 1100-IU-1 (Page 4 of 6)

m iP°d

5x`^

my41

WASTE SITE LFI/FFS ACTIVITIES POTENTIAL REMEDIAL ACTIVITY

Missile Bunker Landfill. Visual Inspection. Soil Sampling & Waste
Personnellnterviews. Evaluation.
Review Records. Soil Gas & Geophysical Survey

Evaluate Aerial Photos. Remove Waste.
Perform Confirmatory Sampling.
Install Groundwater Monitoring

Wells.

Establish Points Of Compliance.

Missile Refueling Area Berm. Visual Inspection Soil Sampling & Waste

Personnel Interviews Evaluation.
Review Records Remove Waste.

Perform Confirmatory Sampling.

Acid Neutralization PR. Visual Inspection Soil Sampling & Waste
Personnel Interviews Evaluation.
Review Records Remove Waste.

Perform Confirmatory Sampling.

Missile Refueling JP-4 Fueling Visual Inspection Soil Sampling & Waste
Area. Personnel Interviews Evaluation.

Review Records Remove Waste.

Perform Confirmatory Sampling.

Missile Assembly & Test Visual Inspection Perform Soil Gas Survey &
Building Inactive Septic Personnel Interviews Geophysical Survey:

System. Review Records Sample Soil.

Missile Maintenance & Visual Inspection Soil Sampling & Waste

Assembly Area Acid Storage Personnel Interviews Evaluation.
Shed. Review Records Remove Waste.

Perform Confirmatory Sampling.

JP4 Fuel Pad. Visual Inspection. Soil Sampling & Waste

Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

Missile Bunker Visual Inspection. Perform SoilGas Survey &

Drainfield(active). Personnel Interviews. GeophysicalSurvey.
Review Records. Sample Soil.

Missile Bunker Discharge Visual Inspection. Soil Sampling & Waste

Ditch. Personnel Interviews. Evaluation.
Review Records. Remove Waste.

Perform Confirmatory Sampling.

LFI/FFS 3-14 Table 3-3
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TABLE 3-3. LIST OF WMUs WITH KNOWN OR SUSPECTED CONTAMINANT

RELEASES AND POTENTIALiREMEDIAL ACTIONS FOR1 100-EM-2, 1100-EM-3

AND 1100-IU-1 (Page 5 of 6)

;^^`m

C;

WASTE SITE LFIIFFS ACTIVITIES POTENTIAL REMEDIAL ACTIVITY

Main Entrance Stained Soil. Visuallnspection. Soil Sampling & Waste

Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

H-52-L Surface Gas Tank Visual Inspection. Soil Sampfing & Waste

Storage Area (2 - 475 gallon Personnel Interviews. Evaluation.

tanks). Review Records. Remove Waste.

Evaluate Aerial Photos. Perform Confirmatory Sampling.

Generator Building. Visual Inspection. Soil Sampling & Waste

Personnel Interviews. Evaluation.

Review Records. Remove Waste.

Perform Confirmatory Sampling.

Building Demolition.

Horseshoe Site. Visual Inspection. Soil Sampling & Waste

Personnel Interviews. Evaluation.

Review Records. Soil gas & Geophysical Survey.

Evaluate Aerial Photos. Remove Waste.
Perform Confirmatory Sampling.

Install Groundwater Monitoring
Wells.

Establish Points Of Compliance.

Elevator Doors. Visual Inspection. Soil Sampling & Waste

Evaluation.
Remove Waste.

Perform Confirmatory Sampling.

Flammable Storage Block Visual Inspection. Soil Sampling & Waste

Shed. Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Perform Confirmatory Sampling.

Missile Maintenance & Visual Inspection. Soil Sampling & Waste

Assembly Area Paint Shed. Personnel Interviews. Evaluation.

Review Records. Remove Waste.

Evaluate Aerial Photos. Perform Confirmatory Sampling.

Missile Maintenance & Visual Inspection. Soil Sampling & Waste

Assembly Area Dry Well Personnel Interviews. Evaluation.

Drum. Review Records. Remove Waste.
Perform Confirmatory Sampling.

LFI/FFS 3-15 Table 3-3
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TABLE 3-3. LIST OF WMUs WITFI KNOWN OR SUSPECTED CONTAMINANT
RELEASES AND POTENTIAL REMEDIAL ACTIONS FOR 1100-EM-2, 1100-EM-3

AND 1100-IU-1 (Page 6 of 6)

^
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WASTE SITE, LFIIFFS ACTIVITIES POTENTIAL REMEDIAL ACTIVITY

H-52-L NIKE Base Landfill. Visual Inspection. Soil Sampling & Waste
Personnel Interviews. Evaluation.

Review Records. Remove Waste.
Evaluate Aerial Photos. Perform Confirmatory Sampling.

Perform Soil Gas Survey &
Geophysical Survey.

Install Groundwater Monitoring

Wells.

Establish Points Of Compliance.
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4.0 FOCUSED FEASIBILITY STUDY
^

4.1 PRESENTATION OF CONCEPT AND PROCESS ELEMEN'PS

The National Contingency Plan (NCP) in both the preamble and main text

incorporates goals, expectations and management principles that favor a bias for action. The

introduction to section 300.430 of the NCP states ... "The purpose of the remedy selection

process is to implement remedies that eliminate, reduce, or control risks to human health

and the environment. Remedial actions are to be implemented as soon as site data and

information make it possible to do so." The preamble on page 8704 also reflects this bias

for action. "EPA expects to take early action at sites where appropriate, and to remediate

sites in phases using operable units as early actions to eliminate, reduce or control the

hazards posed by a site or to expedite the completion of total site cleanup. In deciding
whether to initiate early actions, EPA must balance the desire to definitively characterize

site risks and analyze alternative remedial approaches for addressing those threats in great
detail with the desire to implement protective measures quickly. "

To implement an early action under a remedial authority, an operable unit for which an

^ u interim action is appropriate is identified. Data sufficient to support the interim action
decision is extraeted from the ongoing RUFS that is underway for the site orfinal operable

unit and an appropriate set ofalternatives is evaluated. Few alternatives, and in some

^ cases perhaps only one, should be developed for interim actions. A completed baseline risk

assessment generally will not be available or necessary to justify an interim action.

Qualitative risk information should be organized that demonstrates that the action is
t.v, necessary to stabilize the site, prevent further degradation, or achieve signifieant risk

^p. reduction quickly. Supporting data, including risk information, and the alternatives
analysis can be documented in a,focused RI/FS. However, in cases where the relevant
data can be summarized briefly and the alternatives are few and straightforward, it may be
adequate and more appropriate to document this supporting information in the proposed
plan that is issued for public comment. This information should also be summarized in the

:'T* ROD. While the documentation of interim action decisions may be more streamlined than
forfinal actions, all public, state, and natural resource trustee participation procedures
specified elsewhere in this rule must be followedfor such actions."

"On a project specific basis, recommendations to ensure that the RUFS and remedy
selection process is conducted as effectively and efficiently as possible include:

1. Focusing the remedial analysis to collect only additional data needed to develop
and evaluate alternatives and to support design.

2. Focusing the alternative development and screening step to identify an

appropriate number ofpotentially effective and implementable alternatives to be analyzed in
detail. Typically, a limited number of alternatives will be evaluated that are focused to the
scope of the response action planned.

3. Tailoring the level of detail of the analysis of the nine evaluation criteria (see
below) to the scope and complexity ofthe action. The analysis for an operable unit may
well be less rigorous than that for a comprehensive remedial action designed to address all
site problems.

4-1 LFT/FFS
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4. Tailoring selection and documentation of the remedy based on the limited scope
or complexity of the site problem and remedy:

5. Accelerating contracting procedures and collecting samples necessary for
remedial design during the public comment period. "

This is furtherreflected in section 300.430(e)(1), "...T/ze lead agency may develop a
feasibility study to address a specific site problem or the entire site. The development and
evaluation of alternatives shall reflect the scope and complexity of the remedial action
under consideration and the site problems being addressed. " and "..Tfie lead agency shall
include an alternatives screening step, when needed, to select a reasonable number of
alternatives for detailed analysds. "

The FFS approach tailors data gathering and remedial alternative analysis in such a
manner that experiences from remediating the same type or similar sites is utilized. This
approach is intended to accelerate and significantly reduce the RI/FS process in order to
implement cleanups sooner in the overall process schedule. The WMU's in the 1100-EM-2,
1100-EM-3 and 1100-IU-1 OU's are "site types" that the same or similar circumstances have
been encountered and effectively remediated. For example, the WMU identified as "Missile
Refueling JP-4 Fueling Area" is known/suspected to have soils contaminated with JP-4 fuel
due to its use as a refueling area. At Superfund sites where the circumstances and soil
contamination is similar, offsite disposal and/or thermal destruction has been selected and
implemented. This remedial action approach has been identified as having sufficient success
at similar site types and, therefore, a rigorous field investigation and subsequent detailed
analysis of cleanup alternatives is not necessaiy. Instead, the LFI/FFS approach discussed in
the previous sections was undertaken.

The following sections of this chapter present more information on the remedial
actions that were developed for the 1100-EM-2, 1100-EM-3 and 1100-IU-1 OU's.

4.1.1 Regulatory Decision Process

This section describes the components of decision documentation options that might
be appropriate for the 1100-EM-2, 1100-EM-3, and 1100-IU-i OU's.

The ROD process for CERCLA sites can be tailored depending on site-specific
circumstances. There are several types of remedial action decisions that have been made:
the Standard or Final Action ROD; the No Action ROD; Early Action ROD (usually
undertaken using removal authorities); Interim Action ROD; and Contingency ROD. One
ROD may contain more than one kind of action. For the 1100 Area OU's, the selected
actions could include Final, No Action, andInterim Action determinations. Depending on
the results of RD/RA activities for the 1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's, a No
Action ROD (if no contamination is found that warrants remediation) or ROD Amendment

(contamination is found at levels requiring remediation) for groundwater may be appropriate.
Generally, if Interim Actions are specified in a ROD, a subsequent ROD or ROD
Amendment would be issued to specify Final Actions. A description of each type of ROD is
given below.

LFI/FFS 4-2
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• Standard ROD. Generally, this is a decision document that presents final
response actions for a site. "Finat response actions are those actions that address the
principal threats posed by the site or operable unit, that comply with statutory requirements,
and that address the statutory preference for treatment as a principal element." (EPA, 1989a)

• No Action ROD. This is generally issued under three specified sets of
circumstances:

a. When the site or a specified problem or area of the site (i. e. , operable unit)
poses no current or potential threat to human health or the environment.

b. When CERCLA does not provide the authority to take remedial action.

c. When a previous response eliminated the need for further remedial action.

• Early Action ROD. These are generally final actions taken once the need for a
response action has been identified that, if not implemented, would likely result in migration
of contamination to areas that are not contaminated.

• Interim Action ROD. These generally are not final actions; they are usually
actions undertaken to control the release of contamination rather than eliminate it. This
could also include activities such as temporary storage until a final remedial action was

^^» undertaken.

• Contingency ROD. T^Tically, a contingency ROD would be issued when there
tr^ is significant uncertainty that the remedial action(s) will be able to meet cleanup goals. The

ROD would identify an alternative approach that would be implemented as a contingency
remedy in the event that the initial remedy or technology did not achieve cleanup goals.

!"') 4.1.2 Post-ROD Changes

ry^
The LFI/FFS approach, by its nature, results in a level of uncertainty greater than

that which is usually associated with the traditional RI/FS process. The potential often exists
for new information to be generated after a ROD has been signed that may affect the selected
remedial action(s). The LFI/FFS process increases this potential. This section discusses the
various levels of new information that might be generated and the corresponding
administrative and informational activities that would be appropriate.

In the event that information is generated during RD/RA activities that affects the
scope, performance, or cost of the remedial action(s) selected in the ROD, certain
administrative and informational actions will be required. Depending on the nature of the
changes, if any, brought about by the new information, one of three actions described in the
EPA Guidance on Preparing Superfund Decision Documents [Office of Solid Waste and
Emergency Response (OSWER) Directive 9355.3-02] would be appropriate. That document
states that "After a ROD is signed, new information may be generated during the RD/RA
process that could affect the remedy selected in the ROD. The lead agency" (for the 1100
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Area CERCLA activities it is EPA)-!'should analyze this new information to determine if
changes should be made to the selected remedy. Three types of changes could occur: (1)
non-significant changes; (2) significant changes; and (3) fundamental changes. If non-
significant or minor changes are made, they should be recorded in the post-decision
document file; if significant changes are made to a component of the remedy in the ROD,
these changes should be documented in an Explanation of Significant Differences (ESD); and
if fundamental changes are made to the overall remedy, these changes should be documented
in a ROD amendment."

The guidance document provides further information on evaluating additional
information, determining which is the suitablecategory for documenting changes and the
administrative and public participation steps involved for each category. In addition,
examples for each category are presented. The following paragraphs briefly describe
the categories and provide hypothetical examples for the 1100-EM-2, 1100-EM-3, and
1100-IU-i OU's.

0 9 Non-Significant Changes. These are changes that fall within the scope of
m normal evaluations, such as value engineering studies, made during the course of remedial

design and construction. Typically, these are changes that optimize performance and/or
minimize remedy costs. "This may result in minor orhon-significant changes to the type
and/or cost of materials, equipment, facilities, services, and supplies used to implement the
remedy." (EPA, 1989a) Examples of non-significant changes that could be encountered
during RD/RA activities for the 1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's include, but
are not limited to, identification of additional abandoned UST's for remediation, refinement
of cost and/or volume estimates for remediation of contaminated soils in those areas, and
minor modifications to implementation schedules. Changes of this nature would be
documented in the site file and/or through a remedial design fact sheet.

• Explanation of Significant Difference. These are significant changes to a
como^nent of a remedy. Changes of this type do not fundamentally alter the overall
approach intended by the selected remedy, rather they are changes in timing, cost, or

°o"" implementability. Examples that could be encountered dnring RD/RA activities for the
1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's include, but are not limited to, the volume
estimate for disposal increases by 50 percent with a subsequent significant increase in cost
and time to implement the remedy. Changes of this nature would be published in a local
newspaper and the ESD would be placed in the Administrative Record file and information
repositories. "A formal public comment period, public meeting, and Responsiveness
Summary are not required when issuing an ESD." (EPA, 1989a)

• Fundamental Change Requiring ROD Amendment. These are fundamental
changes to the hazardous waste management approach selected in the ROD requiring the
selection of a different remedial action alternative. Examples of fundamental changes for the
1100-EM-2, 1100-EM-3, and 1100-IU-i OU's might include, but are not limited to, onsite
incineration due to lack of offsite disposal capacity or the presence of contamination in
groundwater at levels that require active groundwater remediation. Changes of this nature
would require that the public participation and documentation procedures specified in Section
117 of CERCLA be met. In summary, this would require the issuance of a revised proposed
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plan, a formal public comment period, response to public comments, and the issuance of a

ROD amendment. All of the relevant documentation would be placed in the Administrative

Record and the information repositories.

4.2 EVALUATION OF REMEDIAL ACTION OBJECTIVES

As discussed in the previous section, the FFS approach does not require an extensive

screening of a range of potential remedial alternatives; rather, a single or limited number of

alternatives may be appropriate for evaluation. This section provides information on two

remedial alternatives: offsite disposal and onsite incineration. The latter was evaluated to

determine if onsite incineration would be a viable alternative in the event sufficient

contaminated soil was found in the 1100-EM-2, 1100-EM-3 and 1100-][U-1 OU's. The

results of cost estimation and comparison indicates that the cost of onsite incineration is

considerably hflgher than offsite disposal within the range of volume estimates for

remediation. The activities and specific considerations for the offsite disposal alternative are

^ presented by WMU "site type" and a cost summary for each OU is provided.

The alternatives presented in this section were identified as appropriate waste

Cq management technologies. The alternatives presented should ensure the protection of human

health and the environment and should involve the complete elimination or destruction of

hazardous substances at the site, the reduction of concentrations of hazardous substances to

tr, acceptable health-based levels, prevention of exposure to hazardous substances via

engineering or institutional controls, or some combination of the above. Considerations that

were made in identifying the alternatives include:

17s
• Development of remedial action objectives (RAO's) specifying contaminants and

media of interest, potential exposure pathways, and preliminary remediation
goals. Preliminary remediation goals are based on chemical-specific legally
applicable, or relevant and appropriate, requirements (ARAR's) of Federal and
State environmental standards (when available); other pertinent information

ON (e.g., carcinogenic slope factors); and site-specific, risk-related factors.

• Development of general response actions for each medium of interest defining
the actions that may be taken, singularly or in combination, to satisfy the

remedial action objectives for the site.

• Identification of preliminary volume estimates or areas to which general
response actions might be applied, taking into account the requirements for

protectiveness as identified in the RAO's and the chemical and physical

characterization of the OU's.

4.2.1 Remedial Action Objectives

RAO's are site-specific goals that define the extent of cleanup necessary to achieve

the specified level of remediation at the site. The RAO's include preliminary remediation
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goals derived from ARAR's, the points of compliance, and the restoration timeframe for the
remedial action. These goals are formulated to meet the overall goal of CERCI.A, which is
to provide protection to overall human health and the environment.

This section describes the RAO's for the.1100-EM-2, 1100-EM-3 and 1100-IU-1
OU's. Contaminants of potential concern were identified in paragraph 2.6 based on past
practices at the WMU's. The potential for adverse effects to human health and the
environment were evaluated in a qualitative manner. The evaluations presented in the
following sections primarily consist of a comparison of known or potentially present
contaminants to regulatory cleanup goals and advisory levels.

4.2.2 Land Use

A key component in the identification of ARAR'sis the determination of current and
potential future land use at the site. The current use and long-range planning by the city,
county, and Hanford Site planners show the 1100-EM-2 and 1100-EM-3 OU's as industrial
(1100-EM-1 RI/FS, appendix J). Area planners expect that the current land use patterns will
remain unchanged as long as the Hanford Site exists. If control of the site is relinquished by
the Government, land use in the vicinity of theAU's would be expected to remain unchanged
due to the presence of established commercial and industrial facilities that could be readily
utilized by the private sector. The 1100-IU-1 OU is expected to remain as part of the overall
ALE facility and, therefore, remain within the ecological reserve.

4.2.3 Preliminary Remediation Goals (PRG's)

PRG's are goals that, when achieved, will both comply with ARAR's and result in
residual risks that fully satisfy the NCP requirements for the protection of human health and
the environment. Chemical-specific PRG's establish concentration goals for contaminants in
medias of concern based on the land use at the site. For the 1100-EM2, 1100-EM-3, and
1100-IU-1 OU's, chemical-specific PRG concentrations were determined by ARAR's.
ARAR's include concentration levels set by Federal or State environmental regulations.
PRG's for this report are either based on MCL's set under the Safe Drinking Water Act
(SDWA) or cleanup levels determined under the MTCA:

4.2.4 Media-Specific PRG's

PRG's for the ingestion and dermal contact exposure pathways for contaminated OU
soils were derived using the MTCA (WAC) 173-340]. For these exposure pathways, the
points of compliance for contaminated soil sites would be throughout the subunit from
ground surface to a depth of 15 feet.
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4.2.5 Evaluation of Potential Risks

In place of quantitative human health and ecological risk assessments, a qualitative
evaluation was made by presenting Federal and State risk-based cleanup goals and advisories
for known or potential contaminants to establish a basis for potential remedial activities.
Table 4-1 was developed to present a baseline against which to evaluate RD/RA activities to
achieve RAO's and PRG's for compliance with cleanup goals.

4.2.6 ARAR Overview and Initial Identification of ARAR's for the 1100-EM-2,
1100-EM-3, and 1100-IU-1 OU's

Section. 121 (d) of CERCLA, as amended, requires fulfillment of ARAR's. Subpart E
of Section 300.400(g) of the NCP states that, "...lead and support agencies shall identify
requirements applicable to the release or remedial action contemplated based upon an
objective determination of whether the requirement specifically addresses a hazardous
substance, pollutant, contaminant, remedial action, or other circumstance found at a
CERCLA site.. " A requirement may be either applicable or relevant and appropriate.
Applicable requirements are legal, published, remedial or control standards and other
environmental safeguarding statutes promulgated by Federal and State governments that
address specific site conditions. Relevant and appropriate requirements are those Federal and
State authorized criteria which are sufficiently similar to other problems or situations that the
requirement may be used at the subject site. A formal defmition for ARAR's and a complete
listing of potential ARAR's for the 1100 Area can be found in appendix M of the 1100-EM-1
RI/FS.

4.2.7 Types of ARAR's

• Ambient or Chemical-Specific. These are numerical values which are health-
or risk-based criteria to determine the acceptable concentration of a chemical that may be
found in, or discharged to, a specific environmental media.

• Location-Specific. These are constraints on the concentration of a hazardous
substance or on restorative activities based on site location.

• Action-Specific. These are technology- or activity-based requirements or
limitations on actions taken with respect to hazardous waste site remediation.

There are a limited number of chemical-specific requirements; therefore, it is
frequently necessary to use chemical-specific advisory levels, such as carcinogenic slope
factors or reference doses (RfD's). While not ARAR's, these chemical-specific advisory
levels may factor into the establishment of protective cleanup goals and are "to be
considered" (TBC). (EPA, 1988b)
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4.2.8 Ambient or Chemical-Specifnc ARAR's

The focus of this preliminary identification of A1tAR's is based on current knowledge

of the individual WMU's reported through the WIDS and site reconnaissance activities. The

waste and site information gathered will be used to provide a decision framework to support

accelerated cleanup actions consistent with the NCP. Specific contaminants have been

reported in the WIDS. This section will evaluate potential ARAR's and TBC's for those

contaminants, as well as for potential contaminants that may be present due to past activities

at the WMU's. Only those chemicals reportedly used at the WMU's and the respective OU's

and WMU's are listed in table 4-2. Only limited water quality analyses are available at this

time. Therefore, references to standards is primarily intended for future use in evaluating

potential future groundwater sampling and analysis for contaminant concentrations that may

exceed published criteria.

8n-

QL)erable Unit

1100-EM-2

rv,IN

1100-EM-3

Table 4-2. Reported Contaminants of the 1100-EM-2,
1100-EM-3, and 1100-IU-1 OU's

Waste Management Unit

700 Area UST Waste
Solvent Tank

1100 Area Bus Shop

1234 Storage Yard

3000 Area Jones Yard
HWSA

1262 Solvent Tanks

Contaminant

1,1,1-Tnrichloroethane (TCA)

1262 Transformer Pad

1100-IU-1 NIKE Missile Maintenance
Assembly Area/Transformer
Pad

Anti-Aircraft Artillery

PCB's

Nitrates

Lead (Pb)

CC14

PCB's

PCB's

Unexploded Ordnance

The 1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's contain additional subunits with

generally identified potential contamination associated with activities at similar operations.

They will require sampling and analysis to determine specific chemicals. PRG's for those

potential contaminants are identified in table 4-1.
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4.2.8.1 Drinking Water Standards (40 CFR 141 and 143, WAC 246-290-310). National
prhnary drinking water regulations were developed and must be attained for present and
potential sources of drinking water. Drinking water standanis are published in 40 CFR 141
as MCL's and MCLG's. Chapter 246-290-310 WAC accommodates state promulgated
MCL's. The Federal and State MCL's are shown in table 4-3 below.

Table 4-3. Federal and State MCL's

Federal MCL Federal MCLG State MCL

Contam (ppm) (ppm) (ppm)
TCA 0.2000 0.20
PCB 0.0005 0.00 --
Nitrate 10.0000 10.00 10.00
Pb 0.0500 0.00 0.05
CCIa 0.0050 0.00 --

-- MCL not published

r0k
SMCL's are set forth in 40 CFR 143 and in WAC 173-246-310. SMCL's used to

assess the aesthetic qualities of drinking water are not enforceable but are intended as

IT guidelines and, therefore, are to be considered.

0̂ "5' 4.2.8.2 Protection of Surface Waters (U.S.C. 1251, 40 CFR 116 and 117, WAC 173-201
47% and Quality Criteria for Water). The objective of the CWA is to restore and maintain the

chemical, physical, and biological integrity of the nation's surface waters. If the identified
"` contaminants are introduced to surface water bodies through runoff or direct discharge or to

groundwater through infiltration, the ARAR's listed above will be examined. The Columbia
River is considered Class A waters (WAC 173-201) and its quality must be maintained for
public health and enjoyment as well as the health and welfare of aquatic plant and animal

CP* life. Table 4-4 shows the available criteria for human and aquatic life.

Table 4-4. CWA Water Quality Criteria (mg/L)

Protection of Human Health Protection of Aquatic Life
Water & Fish Fish Freshwater Marine
Consumption ^ Acute/Chronic Acute/Chronic

TCA 18.4 1030 -/-

PCB 7.9E-8 7.9E-8 .002/.000014 .01/.00003

Nitrate 10 --

Pb .05 -- .08/.0032 0.17.0056

CCI4 .0004 .0069 -/- -1-
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Hazardous substances are listed in 40 CFR 116. The discharge of these substances to

surface or groundwaters shall not exceed the Reportable Quantity (RQ) specified in

40 CFR 117. For the subject OU's, the current and potential contaminants of concern and

respective RQ are as follows: CC]4 = 101bs, PCB = ll lb.

4.2.8.3 Action and Cleanup Levels. (40 CFR 300-430, 40 CFR 761, OSWER

9355.4-01, RCRA 261, 268, WAC 173-303 and WAC 173-340)

4.2.8.3.1 Water. The NCP provides general guidance for the acceptable exposure levels for

the protection of human health and the environment. Cleanup requirements are generally

based on ARAR's if available. For systemic toxicants, cleanup levels are based on the

potential risk to receptors and are set below the concentration that would adversely impact

the human population over a lifetime.. For carcinogens, cleanup levels are set below the

concentration that represents an upper bound lifetime cancer risk of between 1 x 10' to

1 x 10'. As discussed earlier, a quantitative risk assessment was not performed for this

addendum. If MCL's are available, surface and groundwater contaminant cleanup should be

IN.
at or below the standard for source or potential source of drinking water. Treatment

standards for listed wastes are published in 40 CFR 268, Land Disposal Restrictions. If

^n wastes from the 700 Area Waste Solvent Tank and the 1262 Solvent Tank (TCA and CCl4,

respectively) are categorized as wastewater at the time of disposal, treatment standards under

40 CFR 268.41 would be 1.05 and 0:05 ppm, respectively.

4.2.8.3.2 Soils. For soil, remediation levels are guided by future land use. OSWER

Directive 9355.4-01 states that the PCB action level for industrial sites should be in the range

of 10 to 25 ppm. Site-specific exposure assumptions dictate actual cleanup levels and closure

requirements. Storage and disposal of PCB-contaminated waste requires specified methods

when concentrations exceed 50 ppm (40 CFR 761). Soil samples collected from 1100-EM-2,

the 1100 Area Bus Shop, contained PCB concentrations of less than 0.25 ppm.

PCB's greater than 50 ppm may present an unreasonable risk to human health and the

environment for controlled access sites, while concentrations exceeding 25 ppm may present

unreasonable risk at uncontrolled access sites. Disposal of PCB's with concentrations from

50 to 500 ppm is allowed in chemical waste landfills or by incineration. For concentrations
greater than 500 ppm, incineration is the only disposal alternative. Chemical waste landfills

must meet specific requirements for soils, geomembranes, hydrologic conditions, flood

protection, topography, and monitornng systems as outlined in 40 CFR 761.75. Incinerators

must meet the combustion and monitoring requirements of 40 CFR 761.70.

Regulations that cover the cleanup of PCB's spilled or leaked to the environment are

"to be considered" and are found at 40 CFR 761.120. Items covered include the disposal of

debris and materials used in cleanup and the statistical sampling required to determine the

completeness of the cleanup.

OSWER directive 9355.4-01 provides guidance "to be considered" for remedial

actions at CERCLA sites with PCB contamination. For industrial sites with restricted

access, appropriate actions for soils contaminated with 50 ppm PCB's or less can consist of a

30-cm (12-in) soil cover and long-term maintenance and monitoring.
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RCRA Part 261 and WAC 173-303 have determined regulatory levels for toxicity
based on the Toxicity Characteristics Leaching Procedure (TCLP). Regulatory levels under
RCRA and dangerous waste designation under WAC 173-303 for CC14 and lead are .05 ppm
and 5.0 ppm, respectively. Lead was reported through WIDS at 978 ppm in soil from
1100-EM-3, Jones Yard HWSA. The analytical method used to determine lead concentration
in the soil is not known; therefore, it is inappropriate to compare with TCLP analysis at this
time. RCRA Part 268.41 has tabulated treatment standards for non-wastewater listed wastes.
For the solvents TCA and CCL, the standards are 0.41 and 0.96, respectively. Lead
treatment standards are dependent upon the generationprocess,

4.2.8.3.3 Air Ouality f40 CFR 50. 40 CFR 61, and WAC 173-4001 . The Federal, State,
and local governments have set air pollution standardsfor the Hanford Reservation. Through
the use of best available technologies, these standards are technically feasible and reasonably
attainable. General standards for maximum emissions are outlined in 40 CFR 50 (Reference:
40 CFR 50-National Primary and Secondary Ambient Air Quality Standards) and WAC
173-400. Standards for the specific contaminants of concern and regulatory reference are as
follows:

• 150 µg/m3 on a 24-hour average for particulates.

• 1.5 Icg/m3 average over a calendar quarter for lead.

CC14was designated as a hazardous air pollutant in the Federal Register 50 FR 32621
8-13-85, cited in 40 CFR 61, Subpart A, National Emission Standards for Hazardous Air
Pollutants. WAC 173-470 defines ambient air quality standards which are equivalent to the
Federal standards in 40 CFR 50.

4.2. 8.3.4 MTCA WAC 173-340 . There are three basic methods for establishing cleanup
levels for soil or water under MTCA: methods A, B, and C. Basically, Method A is for

^ sites that are relatively straightforward and/or involve only a few hazardous substances, all of
which must be listed in the Method A tables. Method B cleanup criteria is established for
the media of concern using applicable Federaland State laws or by using the risk equations
specified in 173-340-720 through 750. Method C cleanup levels are set using three
subcriteria:

• Concentrations at least as stringent as Federal and State law.

• Concentrations which will not cause contamination of the groundwater
exceeding the levels of 173-340-720.

• For individual substances, concentrations that are equal to or greater than
100 times groundwater cleanup level in 173-340-720.

A more extensive discussion of MTCA methods can be found in appendix M of the
1100-BM-1 RIlFS.
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4.2.9 Location-Specific ARAR's (50 CFR 17, WAC 232-12)

Under the authority of 50 CFR 17, Endangered and Threatened Wildlife and Plants,

several bird species are listed that use the Columbia River as a migratory flyway. The

subject birds include bald eagle, falcon, ferruginous hawk, and sandhill crane listed as

endangered and the Aleutian Canada goose listed as threatened. The Washington Department

of Wildlife has designated two bird species as sensitive, the Swainson's hawk and the long-

billed curlew. WAC 232-12 lists the white pelican as endangered. As noted in paragraph

1.5.4, a complete listing of endangered, threatened, and candidate wildlife species is

presented in the appendix to this addendum.

4.2.10 Action-Specific ARAR's

The potential remedial activities contemplated at this time include establishment of

additional groundwater monitoring locations, drum and shipment of waste, removal of

a+ UST's, onsite incineration, geophysical surveys, field screening, and csinfirmatory sampling.

In addition, closure and post-closure activities may occur at any site designated a solid waste

management unit. Accordingly, preliminary ARAR identification will follow this initial

scenario. Regulations addressing air quality cited in paragraph 4.2.8.3.3 above are to be

considered under action-specific ARAR's pending identification of remedial actions for each

operable subunit.

4.2.10.1 Well Installation (RCW 18.104, WAC 173-160, and WAC 173-162). Ecology

has the authority to require the licensing of water well contractors and operators and to

0^ regulate the construction of water wells under RCW 18.104. WAC 173-160 and WAC 173-

O, 162 set forth the specific regulations for RCW 18.104.
^.^

4.2.10.2 Drum and Shipment of Wastes (RCW 70.105. 49, CFR Sub-C. 40, CFR 263,

WAC 173-240, 40 CFR 262). A comprehensive state-wide framework for overall

management and control of hazardous waste intended to prevent land, air, and water

pollution and conserve natural, economic, and energy resources is set forth under RCW

70.105. The requirements of 49 CFR Subchapter C, 40 CFR 263, and WAC 173-240 would

govern the packaging and shipment of hazardous materials from each OU. These regulations

prohibit the transportation of hazardous materials in commerce unless the material is properly

classed, described, packaged, labeled, and in a suitable condition for handling and shipment.

If wastes are to be transported offsite, these requirements are applicable. If any remedial

action occurring at the subject OU's involves assigning hazardous waste as a secondary waste

stream, that action must meet applicable standards for hazardous waste generators outlined in

40 CFR 262, and shipping records for that secondary waste must be kept for 3 years after

offsite transportation.

4.2.10.3 Removal of UST's (40 CFR 280. 40 CFR 264, WAC 173-340, WAC 173-360,

40 CFR 302). The UST's identified to date contain or have contained petroleum products or

septic wastes. Regulations which outline corrective action, closure, and release reporting are

found in the above citations. During removal of the UST's, it may be found that the soil

and/or groundwater is contaminated requiring an investigation under Subpart F of 280 and
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WAC 173-340-450. It is expectedthat eventually all the UST.sites would be closed under
Subpart G of 280 andlor WAC 173-360. Future spills or releases should be reported under
Subpart E of 280, WAC 173-240 or 40 CFR 302 (Unplanned or nonroutine releases).

4.2.10.4 Geophysical Surveys and Confirmatory Sampling (29 CFR 1910, WAC 296-62,
40 CFR 264, 42 U.S.C. 6901 WAC 173-303). Federal and State OSHA regulations will
govern all onsite work on the Hanford Reservation and, therefore, will be applicable during
geophysical surveys and sampling activities (29 CFR 1910 and WAC 296-62). Analysis of
hazardous waste must be performed before shipment to a Treatment, Storage, or Disposal
Facility. If wastes are to be treated, stored, or disposed of as part of a remedial action,
RCRA (42 U.S.C. 6901), 40 CFR 264, and WAC 173-303 will become applicable.

4.2.10.5 Incineration of Soils (40 CFR 264, Subpart 0). Incinerators used for the
treatment of contaminated soil and debris are subject to the "applicable" requirements of
40 CFR 264, Subpart O. Contaminated waste feeds must be analyzed for characteristic
RCRA wastes. Contaminated ash and residue must be properly disposed of. Destruction

0 removal efficiencies for principal organic hazardous constituents and for PCB's and dioxins
shall be 99.99 percent and 99.9999 percent, respectively. Emissions of hydrogen chloride
(HCl) gases shall not exceed 1.0 kg/hr or 1 percent of the HC1 in the stack gases prior to
entering any pollution control device. Provisions for monitoring combustiontemperature,
waste feed rate, combustion gas, and carbon dioxide formation shall be in place. Particulate
emissions are not to exceed 0.08 grainsJdry standard cubic foot. For the incineration of
PCB-contaminated soils, incineration requirements shall comply with requirements in
40 CFR 761.

t2k

^^. 4.3 PRESENTATION OF REBAMIAL TECHNOLOGIES

^ This section presents on overview of the technical components that would be required"
for offsite disposal or onsite incineration. Examination of the WMU's that are included in
the 1100-EM-2,1100-EM-3, and 1100-IU-1 OU's reveals that there are six general
categories of WMU's. Approaches and/or activities required to address each of the WMU
categories are listed below.

4.3.1 Offsite Disposal

The activities associated with offsite disposal of contaminated soil and debris
associated with the six general WMU "site types" are presented below.

4.3.1.1 Underground Storage Tanks, NIKE Base Sumps, and Cisterns.

• Geophysical surveys, where needed, to identify the volume of the abandoned
UST and to locate underground piping associated with the UST.
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• Excavation of UST, sump, cistern, and piping and sampling/excavation of
visibly stained or contaminatedsoils adjacent to the UST, sump, cistern, and

piping.

• Confirmatory sampling of excavated areas to determine if cleanup goals have
been met.

• Temporary onsite storage of materials during confirmatory sampling activities.
Any temporary storage facilities would be required to meet RCRA requirements
for temporary storage facilities of hazardous wastes.

• Transportation and disposal of contaminated materials in accordance with
ARAR's.

• Backfilling of excavated areas with clean fill and revegetation where appropriate.

4.3.1.2 Solvent Tanks; Steampad Tanks.

C4 • Demolition of the tanks.

CIO,
"L • Sampling/excavation of visibly stained or contaminated soils adjacent to the

tanks.

• Confirmatory sampling of excavated areas to determine if cleanup goals have
been met.

• Temporary onsite storage of material during confirmatory sampling. Any
temporary storage facilities would be required to meet RCRA requirements for

^ temporary storage facilities for hazardous wastes.

• Transportation and disposal of contaminated materials in accordance with
ARAR's.

• Ba.ckfilling of excavated areas with clean fill and revegetation where appropriate.

4.3.1.3 Spills/Stained Soils.

• Excavation of visibly stained/contaminated soils.

• Sampling of material to determine the nature of the spill.

• Confirmatory sampling of excavated areas to determine if cleanup goals have
been met.

• Additional excavation and sampling in the event the original excavation does
meet cleanup goals.
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• Temporary onsite storage of materials during confumatory sampling. Any
temporary storage facility would be required to meet the RCRA requirements for
temporary storage facilities for hazardous wastes.

• Transportation and disposal of contaminated materials in accordance with
ARAR's.

4.3.1.4 Control Center Landfill, Missile Bunker Landfill, NTKE Base Landt9ll.

• Field screening tests would be,undertaken to determine the presence or absence
of contaminants above cleanup goals.

• Geophysical surveys would be undertaken, as appropriate, to determine the
presence or absence of buried materials that may contain or be associated with
contaminants of concern.

C4
• Soil gas surveys would be conducted, as appropriate, to determine the presence

or absence of volatile organic compounds.
C-4

IIN
• Trenching activities would be undertaken in conjunction with non-intrusive

methodologies to further characterize below-ground conditions.
"o

,%,. • In the event contamination is found at levels requiring remediation, confirmatory
soil sampling would be undertaken to verify the achievement of cleanup goals.

• In the event unexploded ordinance is encountered, the U.S. Anny Corps of
Engineers, Huntsville District (Alabama)would be notified and assistance
requested.

4.3.1.5 NIKE Base Refueling Operations.

• Excavation of visibly stained/contaminated soils.

• Sampling of material to determine the nature of the spill.

• Confirmatory sampling of excavated areas to determine if cleanup goals have
been met.

• Additional excavation and sampling in the event the original excavation does
meet cleanup goals.

r Temporary onsite storage of materials during confirmatory sampling. Any
temporary storage facility would be required to meet the RCRA requirements for
temporary storage facilities for hazardous wastes.

• Transportation and disposal of contaminated materials in accordance with
applicable Federal and State requirements.
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4.3.1.6 Miscellaneous 1100-IU-1 OU Structures (Paint Building, Transformer Pad, Acid
Storage Building)

• Sampling of surfaces.

• Sampling of drains and sumps.

• Excavation of visibly stained/contaminated soils.

• Sampling of material to determine the nature of the spill.

• Confumatory sampling of demolished structures/excavated areas to determine if
cleanup goals have been met.

• Additional excavation and sampling in the event cleanup goals were not met by
initial efforts.

• Temporary onsite storage of materials during confumatory sampling. Any
temporary storage facility would be required to meet the RCRA requirements for
temporary storage facilities for hazardous wastes.

• Transportation and disposal of contaminated materials in accordance with
applicable Federal and State requirements.

4.3.2 Onsite Thermal Destruction

As discussed above, this alternative was evaluated to determine if the costs would be
comparable to that of offsite disposal. Onsite incineration would be limited to contaminated
soils, sediments, and small debris. Larger items such as tanks, piping, and demolition debris
would be disposed of offsite. The other activities for the various WMU's would be the same
as those previously listed for the offsite disposal option. The residual materials would be
placed back into the excavated areas and covered with clean fill. The operation of the
incinerator would comply with RCRA requirements for operation of incinerators, but would
not require a permit since the activities would be conducted entirely onsite.

4.3.3 Groundwater Monitoring

In the event that the remediation activities for the WMU's described above indicates
the potential for contaminant impacts to groundwater, additional groundwater monitoring
locations could be established in the 1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's. Three
new locations could be established at the 1100-EM-3 OU between potential source areas and
the North Richland Well Field. The potential locations are shown on figure 4-1. One
exploratory well could be established at the 1100-IU-1 OU in the vicinity of the NIKE
Missile Base landfill (see figure 4-2). If needed, more will be drilled after the initial well
provides basic groundwater information such as depth to the water table and occurrence of
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The estimated total for all three operable units is $4,455,000. This does not include

groundwater monitoring, which is presented at the end of this section.

Onsite Incineration

The costs provided here include the offsite disposal of debris that would not be

processed by an incinerator unit (i. e. , large construction debris, metallic items).

1100-EM-2 1100-EM-3 1100-IU-1

Contract $742,000 $591,000 $3,917,000
Sampling & Analysis $148,000 $118,000 $784,000
Contingency $119,000 $191,000 $1,283,080
Total Cost $1,010,000 $899,000 $6,065,000

The estimated total cost for the three OU's is $7,974,000. This does not include
groundwater monitoring, which is presented at the end of this section.

Ca^ Groundwater Monitoring

The estimate presented below is for five 70-foot wells in the 1100-ELVI-3 OU, one
^ 800-foot exploratory well in the 1100-IU-1 OU, and sampling and analysis.

The estimated costs associated with groundwater monitoring are presented in this
section. It should be noted that, due to Hanford-specific policies, groundwater monitoring
well installation is considered a construction activity. This fact, along with other site-specific
constraints, results in costs of installation of monitoring wells that range from $800 to over

^" "$5,000 per foot. The value of $850 per foot (VJHC Kaiser, 1992) was used for the
estimating purposes. By comparison, the typical average cost of installation of groundwater
monitoring wells at most Superfund sites is approximately $125 per foot.

1100-EM-2 1100-EM-3 1100-IU-1

Contract - 0 - $434,000 $942,000
Sampling & Analysis $24,000 $87,000 $188,000
Contingency $10,000 $104,000 $226,000
Total Cost $34,000 $625,000 $1,356,000

The estimated total cost for the establishment of additional monitoring locations plus
sampling and analysis is $2,015,000.
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4.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

4.4.1 Introduction

The candidate remedial alternatives are evaluated in detail in this section. The
evaluation criteria used in this analysis are presented in paragraph 4.4.2. Detailed
descriptions of the alternatives are presented in paragraph 4.4.3. After each alternative is
individually assessed against these criteria, a comparative analysis is made to evaluate the
relative performance of each alternative in relation to the specific evaluation criteria.

The alternatives were evaluated using three broad criteria: effectiveness,
implementability, and cost. These criteria are defined as follows (EPA, 1988a):

• Effectiveness Evaluation-Each alternative is evaluated as to its effectiveness in
providing protection and the achievement of reductions in toxicity, mobility, or

^ volume. Both long- and short-term components of effectiveness are evaluated;
long-term referring to the period after the remedial action is complete, and

^ short-term referring to the construction and implementation period. Reduction
r114 of toxicity, mobility, orvolume refers to changes in one or more characteristics

of tkehazardous substances or contaminated media by the useof treatment that
decreases the inherent threats orrisks associated with the hazardous material.

• Implementability Evaluation-Implementability, as a measure of both the
technical and administrative feasibility of constructing, operating, and

P^ maintaining a remedial action alternative, is used to evaluate the process options
^q k with respect to the conditions at the OU's. Technical feasibility refers to the

ability to construct, reliably operate, and meet technology-specific regulations
for process options until a remedial action is complete. Administrative
feasibility refers to the ability to obtain approvals fromthe appropriate entities,
the availability of treatment, storage, or disposal services and capacity, and the
requirements for, and availability of, specific equipment and technical
specialists.

• Cost Evaluation--Both capital and operation and maintenance (O&M) costs are
considered. This evaluation includes those O&M costs that will be incurred,
even after the initial remedial action is complete. Potential future remediation
costs are considered to the extent that they can be defined. Present worth
analysis should be used during this screening to evaluate expenditures that occur
over different time periods. In this way, costs for different actions are
compared on the basis of a single figure for each alternative.

4.4.2 Evaluation Criteria

Each alternative is evaluated against nine criteria. They are: the overall protection of
human health and the environment; compliance with ARAR's; long-term effectiveness and
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permanence; reduction of toxicity, mobility, or volume through.treatment; short-term
effectiveness; implementability; cost; state acceptance; and community acceptance. Five of

the criteria consider a number of subcriteria to allow a more thorough analysis and
evaluation. State and community acceptance are appropriately reviewed during the
development of the proposed plan. Evaluation of these two criteria are beyond the scope of

this report. The criteria and suberiteria are those described in feasibility study guidance
(EPA, 1988a) and are briefly summarized below.

Criterion 1- Overall Protection of Human Health and the Environment

This evaluation criterion provides a final check to assess whether each alternative
meets the requirement that it is protective of human health and the environment. The overall
assessment of protection draws on the assessments conducted under other evaluation criteria,
especially long-term effectiveness and permanence, short-term effectiveness, and compliance
with ARAR's.

This evaluation focuses on how an alternative achieves protection over time and how
site risks are reduced. The analysis considers how each source of contamination is to be
eliminated, reduced, or controlled for each alternative.

.Criterion 2 - Compliance with AItAR's

This evaluation criterion is used to determine whether each alternative meets the
Federal and State ARAR's that have been identified. The analysis summarizes the
requirements that are applicable or relevant and appropriate to the alternative and describes

g,fiw how each is met. The following subcriteria are addressed for the detailed analysis of
ARAR's:

r"O . . . . .

• Compliance with chemical-specific ARAR's.

• Compliance with action-specific ARAR's.

• Compliance with location-specific ARAR's.

Criterion 3 - Long-Term Effectiveness and Permanence

The evaluation of alternatives under this criterion addresses the results of a remedial
action in terms of the risks remaining at the site after response objectives have been met.
The primary focus of this evaluation is the extent and effectiveness of the controls that may
be required to manage the risk posed by treatment residuals and/or untreated wastes. The
following subcriteria are addressed:

• Magnitude of residual risk.

• Adequacy of controls.

• Reliability of controls.
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Criterion 4- Reduction of Toxicity; Mobility, or Volume Through Treatment

This evaluation criterion addresses both the Federal and State statutory preference for
selecting remedial actions that employ treatment technologies that permanently and
significantly reduce toxicity, mobility, or volume of the hazanflous substance as their
principal element. This preference. is satisfied when treatment is used to reduce the principal
threats at a site through the destruction of toxic contaminants, reduction of the total mass of
toxic contaminants, irreversible reduction in contaminant mobility, or reduction in total
volume of contaminated media.

The evaluation focuses on the following specific factors for a particular remedial
alternative:

• The treatment processes the remedy employs and the materials to be treated.

• The amount of hazardous materials to be destroyed or treated, including how the
^ principal threat(s) are addressed.

• The degree to which the treatment is irreversible.

• The type and quantity of treatment residuals that remain.

^ • Whether the alternative satisfies the statutory preference for treatment as a
principal element.

^,.

^ Criterion 5 - Short-Term Effectiveness

° This evaluation criterion addresses the effects of the alternative during the
construction and implementation phase until remedial response objectives are met (e.g., a
cleanup target has been met). Alternatives are evaluated with respect to their effects on
human health and the environment during implementation of the remedial action. The
following factors are addressed:

• Protection of the community during remedial actions.

• Protection of workers during remedial actions.

• Environmental impacts.

• Time until remedial actionobjectives are met.

Criterion 6 - Implementability

`^.

The implementability criterion addresses the technical and administrative feasibility of
implementing an alternative and the availability of various services and materials required

during its implementation. The following factors are analyzed:
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• Technical feasibility including construction and operation, reliability of

technology, and the ease of undertaking additional remedial action.

• Administrative feasibility.

• Availability of services and materials including offsite storage and treatment
capacity, and the availability of equipment, services, and personneL

Criterion 7 - Cost

The cost of each alternative is presented including estimated capital, annual costs, and
present worth costs. The accuracy of all costs are within the plus 50-percent to minus
30-percent range specified in the guidance. Capital costs include the direct costs of
equipment, labor, and materials necessary to install remedial alternatives. Present worth
costs are usually calculated for remedial actions that take place over different time periods by
discounting all future costs and annual costs to a common base year. For this report, present

_ worth costs were not calculated due to the fact that the low volume of potentially
contaminated materials could be remediated by either alternative in a short (9- to 18-month)

t^ time period. Detailed costs are presented in the appendix to this addendum.

^!7
_::Criterion 8 - State Acceptance

^^- State acceptance is assessed based on the evaluation of the technical and
administrative issues and concerns that state regulatory agencies have regarding each of the

- a' alternatives. This criterion will be addressed in the ROD once comments on the Proposed
Plan and supporting documents are received.

Criterion 9 - Community Acceptance

This assessment evaluates the issues and concerns the public may have regarding each
of the alternatives. As with state acceptance, this criterion will be addressed in the ROD

^,> once comments on the Proposed Plan and supporting documents are received.

4.4.3 Evaluation of Soil and Debris Remedial Alternatives

The soil and debris remedial alternatives (offsite disposal and offsite incineration) are
evaluated against the seven criteria that are possible to address at this time in the following
paragraphs. At the conclusion of the individual evaluations, a comparative analysis is made.

4.4.3.1 Alternative S-0 (No Action). Under this alternative, no action would be taken to
remediate the WMU's in the three OU's. Groundwater monitoring of existing wells would
be implemented.

Criterion 1. In the absence of sufficient environmental data, it is uncertain whether
remedial action objectives for the V^W's would be satisfied. The potential for exposure to
contaminated soil by industrial onsite workers in the 1100-EM-2 and 1100-EM-3 OU's would
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be possible. The 1100-IU-1 OU ispart of the ALE which has been closed to the public since
1940. Therefore, contact with potential contaminants is limited. Any potential ecological
impacts are unknown at this time.

Criterion 2. In the event that contaminants are found at the WMU's that exceed
Federal or State criteria, those cleanup levels would not be achieved by this alternative.

Criterion 3. Potential residual risks would remain as stated above. Groundwater
monitoring limited to existing wells would not be a reliable or adequate control to determine
if contaminants are migrating from the WMU's. Continued industrial land use in the
1100-EM-2 and 1100-EM-3 OU's would ensure that potential exposure would be limited to
onsite workers.

Criterion 4. There would be no reduction in the toxicity, mobility, or volume of the
contaminants under this alternative.

N Criterion 5. Because no remedial actions are involved, there would be no short-term
risks to remedial workers or the public. There would be no impacts to the environment due
to construction or operation.

Criterion 6. This alternative would be easily implemented. Monitoring would be
conducted using established procedures. No permits, special equipment, or specialists would
be required.

M1 .

)^ho^

OK

Criterion 7. There is no cost associated with this alternative.

4.4.3.2 Alternative S-1 (Offsite Disposal). Under this alternative, soils and debris at the
1100-EM-2, 1100-EM-3, and 1100-IU-1 OU's that are found to exceed cleanup goals would?.
be removed and disposed of offsite. In the event that, during remedial actions, complete
achievement of cleanup goals is determined to be impracticable, access restrictions could be
needed for areas where residual contaminants remain. The approach to make such an
evaluation is discussed furtherin paragraph 5.3.

Criterion 1. In the event that contaminants are found at the WMU's that exceed
Federal or State criteria, it is expected that remedial action objectives would be satisfied by
this alternative. Potential onsite receptor exposure to contaminated materials would be
significantly reduced by reducing the toxicity of the contaminants through removal and offsite
disposal of the contaminants and, if needed, accessrestrietions.

Criterion 2. All ARAR's would be met. The contaminated material will be hauled
by a licensed Department of Transportation hazardous waste hauler. The receiving facility
would be required to have a permit to operate a RCRA facility or, if needed, a Toxic
Substance Control Act (TSCA) approved facility:

Criterion 3. Cleanup to Federal or State levels at the WMU's would reduce potential
residual risks at those sites. Groundwater monitoring would be implemented as appropriate
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or necessary to evaluate if contaminantc are migrating from the WMU's and if additional

remedial measures are necessary.

Criterion 4. The offsite disposal of contaminated soil and debris would reduce the
mobility of the contaminants onsite. Disposal in a permitted RCRA and/or TSCA facility
would limit the mobility of the contaminant. The volume and toxicity of any contaminated
soil and debris would be unchanged.. In the event residuals of the contaminant still exist,
mobility of those residuals would remain essentially the same.

Criterion 5. There would not be any short-term risks to the community during the
implementation phase of this alternative. Control measures would be taken to control any
fugitive dust as part of any remedial action. Remedial workers would be required to wear
protective coveralls to protect against dermal exposure.

During remediation, there would be some disruption of the environment due to
earthmoving activities. However, after the sites are remediated, the areas would be regraded
to restore the land to near-original conditions. In the event excavation at the 1100-IU-1
landfills is necessary, topsoil would be provided and the area seeded to dryland grass to
provide habitat for birds and small mammals. The removal and offsite disposal actions can
be completed within 6 to 9 months of beginning site work.

Criterion 6. Removal of soil and debris to an offsite facility is easily implemented.
Excavation of material will be by using conventional earthmoving equipment. Confirmatory
testing will be conducted to verify that cleanup goals have been achieved. An approved
RCRAITSCA facility with more-than-sufficient capacity is located at Arlington; Oregon,
approximately 145 km (90 miles) away. A number of Department of Transportation licensed
hazardous waste haulers are available who could transport this material. Earth materials for
backfill are available within a 16.1-]rm (10-mile) radius of the site. No special permits are
required.

Criterion 7. The estimated cost of this alternative is $4,455,000.
V^.

4.4.3.3 Alternative S-2 (Onsite Incineration). As discussed in paragraph 4.2.2, this
alternative considers the use of onsite incineration for the destruction of organic contaminants
at the WMU's.

Criterion 1. Remedial action objectives would be met through this alternative.
Potential human health threats would be reduced if cleanup goals are achieved.

Criterion 2. It is expected that Federal and State cleanup levels would be met under
this alternative. The onsite incineration facility would meet RCRA standards for incineration
facilities and also meet regional air quality standards. Ash from the process would be
expected to have little residual contaminant and should meet requirements to allow
replacement at the excavated areas of the WMU's.
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Criterion 4. Toxicity of the contaminants would be significantly reduced as these
processes typically have 99.9999 percent destruction removal efficiencies. Incineration of
soils will not reduce volume substantially. Mobility of remaining residuals, if any, would
remain the same.

Criterion 3. There would be little or no residual risks associated with remediation of
the WMU's. If contaminants above background levels remain, groundwater monitoring
would provide reliable controls to establish if subsequent releases occur.

Criterion 5. There would be no risk to the community during remediation under
proper operating conditions. Air quality would be monitored and the operation would not
proceed if emissions did not meet standards. Remedial workers would require protective
clothing to prevent dermal contact. Potential impacts to the environment would consist of the
excavation of contaminated materials and the construction of a pad to house incineration
facilities. After remediation, those areas would be regraded to return the site to near-original
conditions.

Criterion 6. Vendors are available to supply onsite incineration facilities that have
proven effectiveness in remediating soils with similarcontaminants. Operation of the
incinerator is typically done by vendor-supplied operators. Ashes would be tested to
determine if cleanup goals are beingmet. The incinerator must meet RCRA requirements
and be approved by State agencies in, accordance with the Tri-Party Agreement. The
incineration alternative would require meeting substantive permit requirements and would
require a demonstration of effectiveness through a test burn. These activities typically
require 12 to 18 months to complete°

Criterion 7. The estimated cost of this alternative is $7,974,000.

4.43.4 Comparative Analysis. In the following analysis, alternatives S-0, S-1, and S-2 are
evaluated in relation to one another for each of the evaluation criteria. The purpose of this
analysis is to identify the relative advantages and disadvantages of each alternative.

Criterion 1. In the event that contaminants are found that exceed Federal or State
risk based levels, Alternative S-0 would not be protective of human health. Alternatives S-1
and S-2 would meet the remedial action objectives. For Alternative S-1, protection of human
health would be provided by reducing the risks through removal and offsite disposal.
Alternative S-2 would achieve protection throughincineration and destruction of the
contaminants.

Criterion 2. In the event that contaminants are found that exceed Federal or State
criteria, Alternatives S-1 and S-2 have the potential of meeting ARAR's. For Alternative
S-0, MTCA cleanup levels wouldnot be attained. The efficiency of cleanup activities
would need to be evaluated in order to determine if MTCA cleanup levels can be met.
Confirmatory sampling would be required to make such a determination.

Criterion 3. Alternative S-0 would not reduce any residual site risks. Alternative
S-1 has a high degree of long-term permanence because contaminants would be removed
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offsite to a controlled facility. Alternative S-2 offers a greater degree of long-term

permanence because it uses a treatment method that permanently reduces toxicity through

destruction. No long-term maintenance is currently expected for the WMU's.

Criterion 4. Alternative S-0 does not reduce toxicity, mobility or volume.
Alternative S-1 would reduce onsite toxicity, mobility, and volume through offsite disposal.
Under Alternative S-2, reduction of toxicity, mobility, and volume for contaminants present
in the incinerated materials would be achieved. Overall soil volume is not reduced through
incineration, although hazardous organic constituents within the soil are essentially
eliminated.

Criterion 5. All alternatives present relatively low risks to the community during
implementation. Some fugitive dust emissions from excavation activities are anticipated
although precautions would be taken to reduce these to protect both remedial workers and the
community. Risks to remedial workers for all other alternatives would be reduced by using
protective clothing. Alternative S-i is estimated to take approximately 6 to 9 months to
complete. Alternative S-2 is estimated to take 1 to 2 years to complete.

^ Criterion 6. All alternatives are technically easy to implement. Offsite disposal
facilities considered in alternative S-1 all have adequate capacity to receive potentially
contaminated soils and debr3s. Also, there are numerous licensed haulers who are able to
transport such materiaLs. Alternative S-2 requires mobilization, set up, and trial testing of

-^^ the incinerator to ensure that applicable standards are met. Operating personnel would be
supplied by the vendor.

. .^^

e^q Criterion 7. Alternative S-0 has no cost. Alternative S-i costs are estimated to be
$4,455,000, while Alternative S-2 costs are estimated to $7,974,000 (approximately
79 percent greater).

"r 4.4.4 Potential Groundwater Activities

^
As discussed in paragraph 2.1.4, currently there is only limited information on

groundwater conditions in the 1100-13M-2, 1100-EM-3, and 1100-IU-1 OU's. Potential
additional groundwater monitoring locations were identified in section 4.3.3. Those
locations, as well as additional locations, would be established in the event that information
developed during remediation of the WMU's indicates the potential for contaminant impacts
to groundwater.
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5.0 ACTIVITIES FOR RENIEDIAL DESIGN AND RIIIIEDIAL ACTION

This section presents an overview of activities that would need to be undertaken to

implement and evaluate remedial actions for the 1100-EM-2, 1100-EM-3, and 1100-I[T.1

OU's.

5.1 PRE-ROD ACTIVITIES

The LFI/FFS process identified numerous WMU's within the three OU's that are
potential candidates for remedial action. Many of these'WMU's could be further evaluated
through field screening activities, such as field sampling and analysis, further inventory of
physical features and refined estimates for demolition of structures. As noted in the
preamble to the NCP (Federal Register, Volume 55, No. 46, page 8704), activities of this
nature could proceed in parallel to the ROD process. Collection of environmental data and

refinement of physical descriptions of the OiPs would allow for a more rapid initiation and
completion of any selected remediai actions.

t^ . . .

Cv 5.2 ADMINISTRATIVE REQUIREMENTS

Numerous administrative requirements would need to be addressed to implement

'V RD/RA activities. These include the development and regulatory approval of an addendum
to existing 1100 Area Health and Safety Plans, Sampling and Analysis Plans, and Quality
Assurance/Quality Control Plans. In addition, permits, to the extent permits are required,

0P, would need to be obtained prior to the initiation of certain activities (e. g. , transportation
permits for offsite disposal). Paragraphs 4.2.8, 4.2.9, and 4.2.10 contain a listing of
ARAR's for which substantive requirements would need to be met.

p^'

5.3 SAMPLING AND ANALYSIS ACTIVITIES

The following discussion of sampling and analysis activities is designed to outline a
process to better establish the nature and extent of potential contaminants in the 1100-EM-2,
1100-EM-3, and 1100-IU-1 OU's. This includes activities that could be undertaken both pre-
and post-ROD.

As discussed in paragraph 4.3, there are four general categories of key elements to be
investigated: UST's (used oil, antifreeze, solvent, fuel, etc.), areas of potential PCB
contamination (maintenance and assembly areas, transformer pads), areas where spills may
have occurred (maintenance areas, shops, storage areas), and landfills. For PCB areas, spill
locations, and UST closure activities, the sampling and analysis approach would be to
perform field screening to determine if contamination exceeds the cleanup goals. If
contaminants exceeding cleanup goals are found, it is expected that the contaminated area
would be excavated and remediated by offsite treatment/disposal or onsite thermal
destruction. Confrrmatory sampling and analysis would then be done to demonstrate that
cleanup goals have been reached, or demonstrate that complete attainment of cleanup goals
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would represent a substantial and disproportion cost per MTCA. To demonstrate the latter,
volumes of contaminated material, mass of contaminants removed, and associated reduction
in risk would be compared with estimates of remaining volume, mass of contaminants, and
residual risk. Cost/benefit analyses could be undertaken and reviewed by the participating
agencies. In the event contamination above cleanup goals remains at a WMU, the use of
institutional controls such as deed and access restrictions would be evaluated. The landfill
sampling and analysis approach would be to combine field screening methods with
geophysical and soil gas studies prior to intrusive activities such as trenching and prior to
establishing groundwater monitoring locations.

5.3.1 Sampling and Analysis for 1100-EM-2 OU

Sampling and analysis focuses primarily on UST closure activities, areas of PCB
contamination, and spills. UST's should be sampled by collecting soil from beneath the UST
locations and analyzing for total petroleum hydrocarbons as gasoline; diesel; benzene,

to ethylbenzene, toluene, and xylenes (BETX); antifreeze; or solvents as appropriate for the
UST's history. Soil samples should be collected under transformer pads and analyzed for

rml"D PCB's. Soil samples should be collected for suspectedspill sites and analyzed for the
ZY4 analytes. Specific recommendations include:

"" • Perform initial_field screening using immunoassay techniques toprovide a
yes/no answer as to the presence of contaminants above the action level. If
contaminants are presentabove the action level, excavate and remediate the
contaminated area.

O^
• Undertake confirmatory sampling and analysis using field screening methods and

by sending up to 10 percent of the samples to a CLP laboratory to validate the
effectiveness of remediation. Once remediation is accomplished the sites would
be backfilled with clean material.

5.3.2 Sampling and Analysis for 1100-EM-3 OU

Sampling and analysis activities would be the same for the 1100-EM-3 OU as for the
1100-EM-2 OU due to the similar nature of contaminant categories. .

5.3.3 Sampling and Analysis for 1100-IU-1 OU

Landfills in the 1100-IU-1 OU would be characterized using a combination of field
screening methods, soil gas sampling, and geophysical surveys appropriate for the suspected
contaminants. If contamination is identified through this process, additional reconnaissance
and detailed surveys should be conducted as follows:

• Collect soils samples at the sites for the identified analytes.
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• Identify trends in disposal histories based on the sampling and analysis.

• If trends indicate removal actions are required, perform coarse grid geophysical

surveys of suspect disposal sites having a high probability of contamination.

• Perform soil gas surveys.

• Implement confirmatory sampling and analysis at suspect sites.

• Undertake intrusive investigations, such as trenching, as needed.

• Establish the need for groundwater monitoring using the criteria below.

5.4 GROUNDWATER MONITORING ACTIVITIES

Groundwater monitoring activities would initially involve sampling of existing
monitoring locations and, as discussed in previous sections, establishment of additional

t d locations in the 1100-EM-3 OU and undertaking exploratory activities in the 1100-IU-1 OU.
Based on the findings of the initial activities, determinations would be made regarding the

benefit of establishing additional monitoring locations and/or evaluating remedial actions. As
discussed in paragraph 4.4.5, the evaluation oftreatment technologies in the main text of the
1100-EM-1 RUFS may provide sufficient information and analyses of appropriate cleanup
technologies, should they be needed. In the event that groundwater remediation is required,
it is expected that a ROD amendment would be issued.

C7;

5.5 COORDINATION OF 1100-EM-1, 1100-EM-2., 1100-EM-3, AND 1100-IU-1
OPERABLE UNIT ACTIVITIES

A potential advantage of the acceleration of CERCLA activities in the 1100-EM-2,
1100-EM-3, and 1100-IU-i OU's would be to enable cleanup activities for all four 1100
Area OU's to occur simultaneously. Figure 5-1 presents a process flow chart of activities
for all four OU's. Savings in time and mobilization and demobilization costs, realization of
economies of scale, and focusing resources on remediation are some of the potential benefits
of this approach.

5.6 SUMIVIARY OF CANDIDATE WMIT'S FOR REVIFDIATION

Table 5-1 presents summary information of the WMU's identified as candidate sites
for remediation. Included in the table are preliminary volume and activity estimates along
with a description of the general remedial activities that would be required to address the
WMU. The general location of the WMU's within each OU are shown in figures 5-2, 5-3,
5-4, and 5-5.
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Figure 5-1. CERCLA Investigation, Decision-Making, and Cleanup Process for 1100 Area Operable Units
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Table 5-1. RD/RAActivities for Table 3-2 and 3-3 WMU's
(Page 1 of 6)

V,

CN^

VZ

^".. -

Table 3-2 Waste Management Units Conservative Estimate of RD/RA Activities
Contamination *

1100-EM-2

Bus Lot Dry WeVls (6). 60 Cubic Yards(CY) Soil Soil Sampling & Waste
(10 CY/dry well) Evaluation.

Remove Waste to TSDF.

Confirmatory Sampling.

Coordinate with stormwater
drainage plan activities in

project L044.

Steam Pad Tank # 2 Tank, 20 CY Soil Perform Closure.
4000 gal Fiberglass tank
last contained wastewater.

Steam Pad Tank # 3 Tank, 20 CY Soil Perform Closure.
4000 gal Fiberglass tank

last contained wastewater.

11 00-EM-3

1208 Sandblast Area. 210 CY Soil Drum & Ship Soils to TSDF
(75 ft x 75 ft x 1 ft) Confirmatory Sampling.

(potential for offsite surface

waste migration near

Richland Well Field
recharge ponds).

1100-iu-1

6652-G UST Tank, 20 CY Soil Ship Soils/UST to TSDF or

2000 gal Fuel Oil Tank. 1000 gal Fuel Oil Incinerate.
Confirmatory Sampling.

Missile Maintenance & Assembly Area Tank, 20 CY Soil Ship Soils/UST to TSDF or

275 gal Fuel Oil Tank. 135 Gal Fuel Oil Incinerate.
Confirmatory Sampling.

* Assumptions include:
• For UST's...20 Cubic Yards (CY) Soil per UST Removal.

• Depth of Potential Contamination = 3 Feet.

• Tanks are 1/2 full with last liquid known to be stored(based on several observations).

• Fuel, Oil, Solvents will be recycled to the extent possible.

LFI/FFS 5-5 Table 5-1
Page 1 of 6



DOE/RL-92-67

Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU's (continued)
(Page ,2 of^6)

C14

1;7

Wn^u!t

.^,^.

a^.

t",mw

a.TT

a^»

Table 3-3 Waste ConsenrativeEstimate of RD/RA Activities
Management Unit Contamination •

1100-EM-2

Tar Fiow. 110 Cubic Yards Soil & Tars Soil Sampling & Waste Evaluation.
(110 ft x 30 ft x 1 ft) Wastes to TSDF or Incinerate.

Confirmatory Sampling.

Stained Sands. 45 CY Soils Soil Sampling & Waste Evaluation.
(20 ft x 20 ft x3 ft) Wastes to TSDF or Incinerate.

Confirmatory Sampling.

Neptunes Potato & Unknown Volume. Soil Field Screening.
Separator Tank Trench is 2600 ft x 4 ft Soil Gas Survey.
(TRIDENT). Original Trench longer, irrigation If Needed, Wastes to TSDF or

circle now covers last 600 feet Incinerate.
Confirmatory Sampiing:

1100-EM3

1240 Suspect Spill Area. 5 CY Soils Soil Sampling & Waste Evaluation.
(10 ft x 10 ft x 1 ft) Wastes to TSDF or Incinerate.

Confirmatory Sampling.

JA Jones Oil Storage Tanks, 40 CY Soils Geophysical Survey.
Tanks (2) (20 CY/Tank) Ship Soils/UST to TSDF or
Unknown volume. Incinerate Soils.

Confirmatory Sampling.

1262Transformer Pad. 10 CY Soils & Debris Sample Soil & Pad(PCB's).
(6 ft x 6ft Pad). Remove Pad & Soil to TSDF or

IncinereteSoils.

1262 Solvent Tanks (4) Tanks, 40 CY Soils, 1000 gal Soil Sampling & Waste Evaluation.
Last contained Carbon Solvents. Geophysical Survey.
Tetrachloride. Tanks, Soils to TSDF or Incinerate

Wastes.
Confirmatory Sampling.

1240 French Drain. 20 CY Soils Soil Sampling & Waste Evaluation.
(Estimate, dimensions to be Soils to TSDF or Incinerate.

determined) Confirmatory Sampling.

1226 Suspect Waste Oil 275 CY Soils. Soil Sampling & Waste Evaluation.
Disposal Area. (50 ft x 50 ft x 3 ft) Soils to TSDF orlncinerate.

Perform Confirmatory Sampling.
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Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU's (continued)
(Page 3 of 6)

Vb

"q

"

0^

Table 3-3 Waste Conservative Estimate of RD/RA Activities

Management Unit Contamination *

JA Jones Steam Plant 20 ft x 10 ft Pad. Pad Surface, Drains & Soil
Drain Pad. Sampling.

Waste Evaluation.
Geophysical Survey.

Wastes to TSDF or Incinerate.

Confirmatory Sampling.

1218 Service Station. Tank, 20 CY Soil Soil Sampling.
Soils/UST to TSDF or Incinerate

Soils.
Confirmatory Sampling.

1212/1227 Suspect 140 CY Soils Soil Sampling & Waste Evaluation.
Battery Acid Disposal (250 ft x 5 ft x 3 ft) Sotls to TSDF or Incinerate.
Area. Confirmatory Sampling.

1100-IU-1

6652-C SSL Active Septic 27 CY Soils Soil Sampling

System. (35 ft x 7 ft x 3 ft) Soil Gas Survey

6652-C SSL Inactive 650 CYSoils Soil Sampling
Septic System: (30 ft x 300 ft x 3 ft) Soil Gas Survey

Wastes to TSDF orincinerate

Confirmatory Sampling,

Radar Berm & Pads. Pad (16 ft x 16 ft) Soil Sampling & Waste Evaluation.
40 CY Soils. Soils to TSDF or Incinerate.

Confirmatory Sampling.

H-52-C Surface Gas Tank 45 CY Soils Soil Sampling & Waste Evaluation.
Area 20 ft x 20 ft x 3 ft Soils to TSDF or Incinerate.
(2 - 475 gallon tanks). Confirmatory Sampling.

Control Center Disposal 15 CY Soil (total) Soil Sampling & Waste Evaluation.
Pits (4). 10 ft Diameter x 3 ft depth Geophysical Survey.

Wastes to TSDF or Incinerate.
Confirmatory Sampling.

Building 6652-C Tanks, 80 CY Soils. Geophysical Survey.
Abandoned UST (20 CY soil/tank) SoilslUST to TSDF or Incinerate

(4 - 1000 gallon fuel oil 2500 gal fuel oil Soils.

tanks). Confirmatory Sampling.

Pumphouse Disposal 30 CY Soils Soil Sampling & Waste Evaluation.

Slope. (5 ft x 5 ft x 2 ft) Soils to TSDF or Incinerate.
(85 ft x 10 ft x 1 ft) Confirmatory Sampling.

LFI/FFS 5-7 Table 5-1
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Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU's (continued)
(Page„4 of;6)
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Table 3-3 Waste Conservative Estimate of RD/RA Activities
Management Unit Contamination *

Pumphouse Latrine 1500 Tank Already Removed Soil Sampling & Waste Evaluation.
Gallon FuelAil Storage 5 CY Soils. Soils to TSDF or Incinerate.
Tank. Confinnatory Sampling.

Pumphouse Latrine 275 Tank Already Removed Soil Sampling & Waste Evaluation.
Gallon Fuel Oil Tank. 5 CY Soils. Soils to TSDF•or Incinerate.

Confirmatory Sampling.

6652-G ALE Field Storage 890 Cy Soils Soil Sampling & Evaluation
Building Septic System. 200 ft x 40 ft x 3 ft. Soil Gas Survey

Soils to TSDF or Incinerate
Confirmatory Sampling.

Mound Site NW of 20 CY Soils. Geophysical Survey.
Building $652-G. (Visual Estimate) Soil Sampling & Waste Evaluation.

Soils to TSDF or Incinerate.

Confirmatory Sampling.

6652-6 ALE Headquarters Tank, 1800 CY Soils. Soil Sampling.
Septic Tank & Drainfield (15 ft x 150 ft x 3 ft) Soil Gas Survey.
6000 gal Tank (70 ft x 100 ft x 3 ft) Tank/Soils to TSDF or Incinerate.

(70 ft x 100 ft x 3 ft) Soils
Confirmatory Sampling

Abandoned Under Ground Tanks, 120 CY Soiis, 4200 gal Soil Sampling.
Storage Tanks. Fuel Oil. Geophysical Survey
6652-HA 275 gal oil. 1000 gal Oil. Tanks, Soils to TSDF or Incinerate
6652-HO 2000 gal oil. (20 CY Soil/Tank) Confirmatory Sampling.
6652-I 2000 gal fuel oil.
6652-J 2000 gal fuel oil.
6652-HI unknown volume
fuel oil.
6652 HJ 2000 gal fuel oil.

Missile Bunker Asbestos Covered Pipes Sample Asbestos
Sump(underground Insulation. Bag & Dispose Asbestos
facilities). Geophysical Survey.

Decon (2) Concrete Sumps.
Close Building (demolition or reuse).

Missile Bunker Landfill. 1.25 Acre Area. Soil Sampling.

Soil Gas & Geophysical Survey

If needed:
Trenching/Test Pits

Wastes to TSDF or Incinerate.
Confirmatory Sampling.
Groundwater Monitoring.

LFIiFPS 5-8 Table 5-1

Page4of6



DOEJRL-92-67

Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU's (continued)
(Page 5 of 6)

Ln

"wm•

t`'14

nar^,

0-

Table 3-3 Waste Conservative Estimate of RD/RA Activities

Management Unit Contamination *

Missile Refueling Area Herbicide Applications Soil Sampling & Waste Evaluation.
Berm. 600 CY Soils Soils to TSDF or Incinerate

Confirmatory Sampling.

Acid Neutralization Pit. 20 CY Soil Soil Sampling & Waste Evaluation.
(40 ft x 5 ft x 3 ft) Soils to TSDF or Incinerate.

Confunnatory Sampling.

Missile Refueling JP-4 45 CY Soil Soil Sampling & Waste Evaluation.

Fueling Area. (20 ft x 20 ft x 3 ft) Soils to TSDF r Incinerate.
Confirmatory Sampl'ing.

Missile Assembly & Test 155 CY Soil Soil sampling.
Building Inactive Septic (70 ft x 20 ft x 3 ft) Soil Gas Survey & Geophysical
System. Survey.

Soils to TSDF or Incinerate

Con€imiatory Sampling.

Missile Maintenance & 25 CY Soil. Soil Sampling & Waste Evaluation.
Assembly Area Acid (15 ft x 15 ft x 3 ft) Soils to TSDF or Incinerate.
Storage Shed. Confirmatory Sampfing.

JP-4 Fuel Pad. 10 CY Sod. Soil Sampling & Waste Evaluation.
(10 ft x 10 ft x 3 ft) Soils to TSDF or Incinerate.

Confirmatory Sampling.

Missile Bunker 85 CY Soils Soil Gas Survey & Geophysical
Drainfield(active). ('G 5 ft x 50 ft x 3 ft) Survey.

Soil Sampling.

If Needed;
Soils to TSDF or Incinerate.
Confirmatory Sampling.

Missile Bunker Discharge 80 CY Soils. Soil Sampling & Waste Evaluation.
Ditch. [(2) - 70 ft x 5 ft x 3 ft ditches] Soil Sampling.

Soils to TSDFor Incinerate.
Confirmatory Sampling.

Main Entrance Stained 30 CY Soil. Soil Sampling & Waste Evaluation.
Soil. (18 ft x 15 ft x 3 ft) Soils to TSDF or Incinerate.

Confirmatory Sampling.

H-52-L Surface Gas Tank Tanks, 45 CY Soil. Soil Sampling & Waste Evaluation.

Storage Area (20 ft x 20 ft x 3 ft) Tanks, Soil to TSDF.or Incinerate

(2 - 475 gallon tanks). Confirmatory Sampling.

Generator Building. 20 CY Soil & Debris Surface, Soil Sampling & Waste
(40 ft x 20 ft Wood Frame Bldg Evaluation.

with Concrete Floor.) Building Demolition.
Soil/debris to TSDF or Incinerate

Confirmatory Sampling

LFI/FFS 5-9 Table 5-1
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Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU's (continued)
(Page 6 of 6)

^^^•

^

Table 3-3 Waste Conservative Estimate of RD/RA Activities
Management Unit Contamination *

Horseshoe Site. 0.5 Acre Disturbed Soils Soil Sampling.
Soil gas & Geophysical Survey.

If needed;
Wastes to TSDF or Incinerate

Confirmatory Sampling.
Install Groundwater Monitoring

Wells.

Elevator poors. 5 CY Debris Soil Sampling & Waste Evaluation:
[(2) - 12 ft x 33 ft blast pads, Remove Waste.

elevator doors) Perform Confirmatory Sampling.

Flammable Storage 10 CY Soil. Soil Sampling & Waste Evaluation.
Cinderblock Shed. Visual Estimate. Remove Waste.

Perform Confirmatory Sampling.

Missile Maintenance & 10 CY Soil & Debris Soil Sampl'ng.
Assembly Area Paint (10 ft x 10 ft x 3 ft) Soils to TSDF or lncinerate.
Shed. Confirmatory Sampling.

Missile Maintenance & 5 CY Soil Soil Sampling & Waste Evaluation.
Assembly Area Dry Well (5 ft x 5 ft x 5 ft) Remove Waste.
Drum. Perform Confirmatory Sampling. .

H-52-1. NIKE Base Landfill. 1.5 Acre Area. Soil Sampling.
Soil Gas & Geophysical Survey.

If needed:
Trenching/Test Pits

Wastes to TSDF or Incinerate.
Confirmatory Sampling.

Groundwater Monitoring.

,--,

I,FI/,FE,S 5-10 Table 5-1
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LEGEND

2

A Location Symbol and Number.

I--Q
Buildings.

1 ) Neptunes Potato and
Separator Tank. ( Trident )

2 ) Tar Flow.

3 ) Stained Sands.

4 Bus Lot Dry Wells.

5 Steam Pad Tank No.3.

6 Steam Pad Tank No. 2.

I

Contour interval is 0.5 meter.

f
N

M lam

0 SO WO ,OC7 FW

1140-EM--2 Operable Unit
Figure 5-2
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DESCRIPTION

LEGEND

13
A Suspected Contamination Location I

and Number. N

^ Outline and Designation of
IOperable Unit. o 5w WE

Buildings ° M 70 b0° FE

1 ) Mound Site NW of Building 6652-G.

2 ) 6652-G Septic Tank & Drainfield.

3 ) Missile Bunker Landfill.

4 ) Horseshoe Site.

5 ) 6652-G UST.

6 6652-I Septic Tank & Drainfield.

7 j 6652-J UST.

8 6652-HO and HA Oil Tanks.

9 ) 6652-HJ Oil tank.

10 ) 6652 H I Fuel Oil UST

11 ) H-52-L Surface Gas Tanks.

12 ) 6652-I UST.

13 ) Missile Bunker Drainfield.

14 ) Missile Bunker Discharge Ditch.

15 Missile Bunker Underground Facilities.
16 ► Elevator Doors.

17 ) Missile Assembly & Test Building

Oil Tank.

18 ) Main Entrance Stained Soil.

19 ) Acid Neutralization Pit.

20 ) Missile Refueling Station.
21 ) JP4 Fuel Pad.

22 ) Generator Building 6652-P.

23 ) 6652-P UST.

24 ) Missile Refueling Area Berm.

25 ) Missile Assembly & Test

Building Septic System.

26 ) Paint Shed Area.

27 ) Flammable Storage Block Shed.

28 ) Acid Storage Shed.

29 ) Dry Well Drum.

30 ) Nike Base Landfill.

1100-IU-1 Operable Unit ( Ecological Reserve Headquarters and NIKE Missile Launch Site Portion ). Figure 5-4
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2 1 of 15

O

MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3 MW-1

WELL ID S41-E11 S41-E12 S4 1-E11 S41-E12 S41 -E11 S41-E12 - S41-E 11
ROUND 1 1 2 2 3 3 4
SAMPLE ID B0023T - - ---

B0064T
-

B000G9RE B000J2 BOOCP9 BOOCT5 BOODC5
PARAMETERS (units ug/l) - --- --- -

LAT1MOR.1 "AA11ft
C hloromethane NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U - NR
Trichloro fluoromethane- NA - NR - NR - NR - NR - NR

_
- NR - N R-- - ---

Bromomethane
----- ---

NA 2.00 U
-

2.00 U
-

2.00
--
U

--
2.00 U 2.00 U

- - ---
2.00

-
U

--
-

-
NR

Vinyl Chloride 2 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U - NR
Chloroethane NA 2.00 U 2.00 U 2 .00 U 2.00 U 2.00 U 2.00 U - NR
Methylene Chloride--- NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
Acetone NA 2.00 U 2.00 U 10.00 U 10.00 U 10.00--- U 10.00 U - NR
Carbon Disu ifde NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
1,1-Dichloroethene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR---
1,1-D ich loroethane

-- - --
NA 1.00 U 1.00 U 1.00 U 1.00 U

-
1.00 U 1.00 U

- - -
NR

cis-1, 2-Dichloroethene
----

NA
--- -

- NR --- NR - NR - NR - NR - NR - NR
trans-1, 2-Dichioroethene NA - NR

-- -
- NR - NR

- __ ----
- NR - NR

--- NR -
-
NR

1, 2 D ichloro ethene (Total) NA_ 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
_

NR
Chl oroform
--

NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
1,2-Dichloroethane

--
5 1.00 U

- --
1.00 U 1.00 U 1.00 U 1.00 U

_
1.00 U - NR

2-Butanone NA 2.00 I 1 2.00 U 10.00 U 10.00 U 10.00 U 10.00 U - NR
Tetrahydrofuran NA - NR - NR - NR - NR - NR - NR - NR
1,1,1-Trichloroeth ane 200 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
Carbon Tetrachloride 5 1.00 U 1 .0 0 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
Vinyl Acetate NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U - NR
Bromodichlor ometha ne NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1 .00 U NR
1,2-Dichlorop ropane 5 1.00 _ U 1.00 U 1.00 U 1.00 U 1.00 U 1 .00 U - NR
cis-1,3-Dichloropropene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U NR
trans-1,3-Dichloropro pene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
Trichloroethene 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
Dibromochloromethane NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

_
1.00 U - NR

1,1,2-Trichloro ethane NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
Benzene 5

----
1.00 U 1.00

-
U 1.0 0 U 1.00 U 1.00 U 1.00 U - NR

Bromoform NA 1.00 U
- -

1.00
--
U

---
1.00 U 1.00 U

---
1.00 U 1.00 U

-
- NR

Tran s-1,3- Dichloropropene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U - NR
4-Methyl_2- Pe ntanone
- - NA

-
2.00

- --
U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U - NR

2-Hexanone NA
-

2.00 U
-

2.00
-
U

- ---
10.00 U 10.00 U 10.00

-
U 10.00 U -

-
NR
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2 3 of 15
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MONITOR ING WE LL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3 MW-1

WIDWELL S41-E11 S41-E12 S41-E11
-

S41-E12 S41-E11 S41-E12 . S41- E11
-

ROUND
-- - - - - - 1 - -- --

1
2-

2 3 3
- 4

--
SAMPLE ID B0023T B0064T B000G9RE B000J2 BOOCP9 BOOCT5 BOUDC5

PARAMETERS ( units ugll) ;; MCL^s ( u^lX ^i;;
H exachlorobutadie ne NA 10.00 U 10.00 UJ 10.00

-

-
U 10.00 U- - - 10.00 U----

10.00
- --

U
-

10.00 UJ
--

4-Chloro-3- methylph enol
-

NA 10.00 U 10. 00 UJ 10.00 U 10.00 U 10.00 U 10.00
- -

U
-

10.00 UJ
-- - - -- --
2-Methy lnaphthale ne -

--
NA

- -
10.00 - -

---
U

-
10.00 -

UJ
_

10.00 U 10.00
-

U
-

10.00 U 10.00 U 10. 00 UJ
---
Hexachlorocyclopentadiene NA

-
10.00 U 10.00

-
---
UJ

-
10.00 U

-
10.00

-
U 10.00

--
U 10.00 U 10.00

--- --
UJ
-

2,4,6-Trichlorophenol NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

2,4,5-Trichlorophenol NA
-- -- 50.00 U 50.00 UJ 50.00 U 50.00 U 50.00 U 50.00 U 50.00 UJ ----

2-Chloronap hthalene
-

NA 10.00 U 10.00
-
UJ 10.00 U 10.0 0

- --
U-

10.00 U 10 .0 0- U 10.00
- --

UJ
-- -- -

2-Nitroaniline NA
-
50.00
-- U-

-
50.00 -- UJ- 50.00

--
U
-

50.00
_ _.,._ U 50.00

_--- -- . U. . 50.00
_

U 50.00
- --

UJ

Dimethy lphthalate NA
-

10.00 U 10.00 UJ 10.00 U 10.00 U---
10.00

- U 10.00 -- U 10.00 UJ

Acenapth thylene NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

2,6 -Di nitrotoluene NA 10.00 U 10.00 UJ 10. 00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

3-Nitroaniline NA 50.00 U
-

50.00 UJ 50.00 U- 50.00- - U-- 50.00-----__. U
-

50.00 U-- 50.00- -
UJ

Acenap hlhene NA 10.00 U 10.00 UJ 10.00 U 10.00 U
-

10.00 U 10.00 - U 10.00 UJ

2,4-D initrophenol
-

NA 50.00
--
U
--

50.00- ----
UJ

---^-- ----- --
50.00- U-- 50.00 U

-
50.0 0 U 50.00 U 50.00 UJ

---__..
4-Nitro henol NA 50.00 U 50.00 UJ 50.00 U 50.00 U 50.00 U 50.00 U 50.00 UJ

Dib enzofuran NA 10.00 U 10.00 UJ 10 .00 U 10.00 U 10.00 U 10.00 U 10.00 U J

2,4-Dinitrotoluene NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10 .00 U 10.00 UJ

Diethy lphthalate NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00
_
U _10.00 UJ

4-Chloro henyl-phenylether NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

Fluorene
- - -

NA 10.00 U
-

10.00
-- -

UJ 1 0.00-- - U- 10.00 --
U
-

10.00
---

U
-- --

10.00 - U
-

10.00 UJ
--_ ---

4-Nitroaniline NA 50.00 U 50.00 UJ 50.00 U 50.00 U 50.00 U 50.00 U- 50.00
__

UJ

4,6 -Dini tro-2-methylphe nol NA 50.00 U 50.00 UJ 50.0 0 U 50.00 50.00. U 50.00 U 50.00 UJ
- -

N-nitrosodipheylamine NA 10.00
---
U

--
10.00 UJ 10.00 U 10.00 U

_ _
10.00 U 10.00 U 10.00 UJ

4-bromophenyl-phenylether NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

Hexach l orobenzene NA 10 .00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

Pentachlorophenol
_

1 50.00
--

U 50.00 UJ 50.00 U - 50.00 U 50.00 U 50.00 U 50.00 UJ

Phenanthrene NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

Anthracen e NA 10.00 U 10.00 UJ 10.00 U 10.00 U 10.00 U 10.00 U 10.00 UJ

Di-n-But I hthalate NA 10.00 U 10.00 UJ 10.00 U 2.00 J 10.00 U 10.00 U 10.00 U J

Fluoranthene NA 10.00 U 10.00 UJ 10.00 U 10.00
-

U
--

10.00 U 10.00
-

U 10 .00 UJ

Pyrene NA 10.00 U 10.00 UJ 10.00 U 10. 00 U 10.00 U 10.00 U--
10.00 UJ

- -
Butylbenzylphthalate NA 10.00 U 10.00 UJ 10.00

--
U 10.00 U 10 00 U 10 00 11 10 00 I1J

3,3'-Dichlorobenzidine N;% 20 00 U 20.00 UJ 20-00 U 20.00 U 20.00 U 20.00 ^ U 20.00 UJ

I'D



Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2
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MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3 MW-1
---

WELLID S41-E11 S41-E12
. -

S41-E11
--- - - --

S41-E12 S41-E11
- ---

S4 1-E12 S41-E11

ROU ND 1 1 2 2 3 3 4

SAMPLE ID ^ -- B0023T B0064T B000G9RE B000J2 1300CP9 BOOCT5 B00DC5

PARAMETERS ( units ug/l)
Aroclor-1232 0.5 0.50 U 0.50 U 0.50 U 0.50 U 5.00 U 0.50 U 0.50 UJ

Aroclor-1242 0.5 0.50 U 0.50 U 0.50 U 0.50 U 5.00 U 0.50 U 0.50 UJ

Aroclo r-1248 0.5 0.50 U
-----

0.50 U 0.50 U 0.50 U 5.00 U 0.50 U 0.50 UJ

Aroclor-1254 0.5 1.00 U 1.00 U 1.00 U 1.00 U 10.00 U 1.00 U 1.00
--

UJ
- --

Aroclor-1260
- -

0.5
--

1.00
-----
U 1.00 U 1.00 U 1.00 U

-
10.0 0 U 1.00 U 1.00 UJ............ .:...

<:>;:; ::::.:. :.: .:
- - -- -

2,4,5-T P (Si lvex) 50 - NR - NR - NR - NR - NR - NR NR

2,4-D 70 - NR - NR - NR - NR
------

- NR - NR - NR

d
O
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2

MONITORING WELL MW-3 MW-1 MW-3 MW-1 MW-3 MW-1 MW-3

WELLID S41-E12 S41-E11 S41- E12 S41-E 1 1 S41-E12 S41-E11 S41-E12
ROUND 4 5 5 6 6 7 7
SAMPLE ID BOODC9 not sampled not sampled BOOZC6 BOOZDO not sampled not sampled
PARAMETERS ( units u !1) MC^s;(^t^/Y,),'',
Tetrachloroethene 5 5.00 U - - 5.00 U 5.00 U - -
1,1,2,2 -Tetrachioroethane NA 5.00 U - - 5.00 U 5.00 U - -
Toluene 1000

- --
5.00 U - -

--- _ _
5.00_ -

U 5.00 U - -
-

Ch lorobenzene
--

100
-

5.00
--
U

---
-

^
5.00 U 5.00 U

---
-

--
-

Eth ylbenzene 700
-

5.00 U -
- - 5.00 U 5.00 U - -

St^^rene _
-
100

- - -
5-00 U - - 5.00

-
U 5.00 U

m, p-x y lene NA - NR - - - NR - NR -
o x lene

-
NA - NR - - - NR - NR -

---
Xylenes ( Total) 10000 5.00 U - - 5.00 U 5.00 U
C12 H ydrocarb ons NA - NR - - - NR - NR - -_
Total Trihalomethanes NA

_
5.00 U - - - NR - NR - -

S[wM^ vat^;a1l^[r^.
Pheno l

--
NA 10.00 UJ - -

-
10.00 U 10.00 U

-
- -

-
B is(2-Chloroet hyl)ether NA 10.00 UJ - - 10.00 U

- -
10.00 U

1,3-Di chlorobenzene
--

NA 10.00
-

UJ -
-- --

- 10.00 U
- -

10 .00
----

U
--

- -
1,4-Dichlorobenzene 75 10.00 UJ - - 10.00 U 10`00 U - -

B enzyl Alcohol NA 10.00 UJ - - 10.00 U 10.00 U
1,2-D ichloro benzene 60 0

-
10.00 UJ - - 10.00 U 10.00 U - -

2-Methylphenol NA
-
10.00 UJ - - 10 .00 U 10.00 U - -

Bis(2-chlor oisopropYl)ether NA 10.00 UJ - - 10.00 U 10.00 U - -_
4-Methyi phenol

--
NA 10.00 UJ

-
-

-
10.00

-
U 10.00 U - --

N-n itroso-di-n-propyl amine NA 10.00 UJ - 10.00 U 10.00 U - -
Hexachloroethane NA 10.00 UJ - - 10.00 U 10.00 U - -
Nitroben zene NA 10.00 UJ - - 10.00 U 10.00 U - -
Is ophorone NA 10.00 UJ - - 10.00 U 10.00 U - -
_
2-Nitroph enol NA 10.00 UJ - - 10.00 U 10.00 U
2,4 Dimethy lphen ol NA 10.00 UJ - - 10.00 U 10.00 U - -
Benzoic Acid NA

--
50.00
-

UJ - -
--

50.00 U 50.00
- -

U
- -

- -
-

Bis(2-chloro ethoxy)meth ane NA 10.00 UJ
-- -

- - --
10.00 U 10.00

-
U
-

- -

2,4-D ichlorophenol NA 10.00 UJ - - 10.00 U 10.00 U - -
1,2,4-Trichlorobenz ene NA 10.00 UJ - - 10.00 U 10.00 U - -
Naphthalene NA 10. 00 UJ - - 1 0 00 I I 100 0 I_I - ; ---
4-Chloroaniline NA 10.00 UJ , - - 10.00 U 10 00 U i - -

7 of 15

d
O



^

Fd
ro

Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2

MONITORING WELL MW- 3 MW-1 MW-3 MW-1 MW-3 .-
MW-1 MW-3

WELLID S41-E1 2 341-E 11
-

S41 -E 12 S4 1-E 1 1
----

S41-E12-----
341-E11 S41-E12

ROUN D 4 5 5 6 6 7 7

SAMPLE ID BOODC9 not sampled not sam pled BOOZC6 BOOZDO not sampled not sampled

PARAMETERS (units u9 !I ) MCLs u fC,--
Benzo(A)anthracene

.
NA 10.00 UJ - - 10 .00 U 10.0 0 U

Ch sene NA 10. 00 UJ - - 10.00 U 10.00 U - -
------

B is(2-et hylhe^p hthalate
--

NA
--

10.00 UJ - - 10.00 U
- - --
10.00 U -

-----
-

Di-n-octylphthalate NA 10.00 UJ - - 10. 00 U 10.0 0 U - -

Ben zo(b)fluoranth ene NA 10.0 0
-

UJ - -
-
1 0.00 U

-
10.00 U

-
- -

--- --
Benzo(k) fluoranthene

---
NA

-
10.00-

-
UJ

- -
- -

- --
--

-
10.00

-
U

----
10.00 U

-
-- -- -

- -
Be nzo(a) py rene NA

--_ -
10.00 UJ - - 10.00 U 10.00 U - -

In deno( 1,2,3 -cd) py rene NA
- ---

10.00 UJ -- - ^
--

10.00 . U
.

-- -
10.00

--
U -

-
-

- - -
Dibe r•,z( a,h)a nthra cene

- ----
NA

-
10.00

- - -
UJ

- -
-

_
- -

-
..

10.00 U 10.00 U - -
Benzo(g,h,i)perylene NA 10.00 UJ - - 10.00 U 10.00 U - -
PESTICI'DE8 _ ; .
Alph a- BHC NA

--
0.05 UJ

-
- - 0.05 U 0.05 U - -

Beta-BHC NA 0.05 UJ - - 0.05 U 0.05 U -- - ------
Delta -BH C NA

- - --
0.05 UJ - -

- -
0.05 U 0.05 U - -

Gamma-B HC ( Li ndane) NA 0.05
-

UJ - - 0 .05 U 0. 05 U - -
He tapchlor

- -
0.4 0.05 UJ_ - - 0.05 U 0.05 U _ -

Aldrin NA 0.05 UJ - - 0.0 5 U 0.05 U - -
Heptachl or Epoxide 0.2 0.05 UJ 0.05 U 0.05 U - -
Endosulfan I NA 0.05 UJ - - 0.05 U 0.05 U - -__
Dieldrin NA 0.10 UJ - - 0 .10 U 0.10 U - -

4,4'-DDE NA 0.10 UJ - - 0.10 U 0.10 U -
- -

En dri n
-

NA 0.10 UJ
-- - -

- -
-

0.10 U 0.10 U - -

En dosulfan II NA 0.10 UJ - - 0.10 U 0.10 U - -

4,4'-DDD NA 0.10 UJ 0.10 U 0.10 U -

E ndosulfan S ulfa te NA 0.1 0 UJ 0.10 U 0.10 U - -
- -
4,4'-DDT

- -
NA 0.10 UJ - - 0. 10 U

-
0.10
-

U
---

-
- --

-

Methoxychlor
--

40
------
0.50 UJ -

-
- 0.50 U 0.50 U

Endrin Ketone NA 0.10 UJ - - 0.10 U 0.10 U - -

Alpha-Chl ord ane NA 0.50 UJ - - 0.50 U 0.50 U

Gamma-Ch lorda ne NA 0.50 UJ - - 0.50 U 0 .50 U - -
Toxaphen e 3 1.00 UJ - - 1.00 U 1.00 U - -

Aro cl or-1016 0.5 0.50 UJ - - 0 50 U 0 50 1I -

Aroclor-1221 t^-> 0 50 UJ - 0 5 0 U U 50 U

^
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2

MONITORING WELL
-- --

MW-1 MW-3 MW-1
-

MW- 3
--

MW-1 MW-3

WELL ID -
S41-E11

-
S41-E12

-
S41-E11

-
S41-E 12 S41-E11

-
S41 -E12

--
ROUND- - -

-
- -- -

--
7.5 7.5

- - -
8

-
8

-
9

- -
9

SAMPLE ID not sampled not sampled not sampled B01 BT6 not sampled not sample d
PARAMETERS (units ug/l) MC;t4.(ugfi,)
Y+Ot.ATtLE OftG^N^CS ----
Chloromethane NA - - - 5.00 U - -
Trichlorofluorometh ane
- --

NA
-

-
-

-
--

-
- -

- NR -
--

-
Bromomethane NA -

--
-

-
-

-
5.00 U -

-
-

- -
Vinyl Chloride 2 - -

- -
-

--
5.00 U - -

Chl oroethane NA - - - 5.00 U - -
Methylene Chloride NA - - - 5.00 U - -
Acetone NA - - - 10.00 U -
Carbon Disulfide NA - - - 5.00 U - -
1,1-Di chloroet hene---- NA -

---
-

-
-

-
5.00

-
U - -

-
1,1-Dichloroethane NA - -

- -
-

- -
5.00 U - -

cis- 1, 2-Dichloroethene NA - - - - NR - -
tran s-1, 2-Dichloroethen e NA - - - - NR
1 ,2 Dichloroe thene (T otal) NA - - - 5.00 U - -
C h l oroform NA - - - 5. 00 U - -
1,2- Dichloroethane 5 - - -

_
5.00 U - -

2-B utanone
-

NA - - - 10.00 U - -
----- --

Tetrahydrofuran
- --

-- --
NA

-- -
-

-- -
--

-
-

----- -
-

-- -- NR -- -
1,1 ,1-Trichloroethane 200

--
- - - 5.00 U

Carbon Tetrac hlor ide 5 - - - 5.00 U - -
Vinyl Acetate NA 10.00 U - -
Bromodichloro methane-- - --

NA
-- -

-
-

-
--

- 5.00 U
-

-
-- -

-
--- ----

1,2-Dichloropropane 5 - - - 5.00 U - -
cis-1,3-Dichloroprope ne--- - - --

NA - - - 5.00
-

U - -
--- - -

trans-l ,3-Dichlo ropropene NA
-

- -
- -

5.00
-
U - -

Trichloroethe ne-- - - -
5 -

- -------
- - 5.00

- -
U

---
- -

-- -
Dibromochloromethane NA - - - 5.00 -

U
- -

----
-

-
1, 1,2-Trichloroethane NA

--
-

-
- - 5.00 U - -

- ---
Be nzene

-
5

-
- -

-
- 5.00 U - -

Bromoform NA 5.00 U - -
Trans-l,3-Dichl oroprope ne- --

NA
-- -

- -- - --
5.00 U -

--
--

- -
4-Methyl-2-Pentanone NA - - - 10 .00 U - -
2-Hexanone NA - - - 10.00 U - -
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2

MON ITORING WE LL MW-1 MW-3 MW-1 MW-3
-

MW-1 MW-3
---

WELL I D S41-E11 S41-E12 S41-E11 S41-E12 S41-E 11 S41-E12

ROU ND - -J 7.5 7.5 8 8
_

9 9
SAMPLE ID n ot samp ied not sampled not sampled B01 BT6 not sample d not sample d
PARAMETERS u /l( units 9 ) 141CY,sglX,} -
Hexachlorobutadiene NA

-
-

---
-

--
-

- -
40.00 U

---
- -

4-Chlo ro-3-m ethylphenol NA - - - 40.00 U

2- Meth ly napht halen e NA - 40.00 U_ - -
Hexachlorocyclopen tadiene NA - - - 40.00 U -
2,4,6-Trichlorophenol NA - - - 40.00 U - -
2,4,5-Trichlorophen ol NA - - - 200 .00

---
U

2-Chloro naphthalen e NA - - - 40.00 U - --
2-Nitroaniline

-
NA

--
- - - 200.00 U_ - -

Dimet^phthalate NA - - - 40.00 U - --
Acenapththylene NA - - - 40.00 U - -
2,6-Di nitrotolu ene NA - - - 40.00 U - -
----
3-Nitro aniline NA - - -

--
200.00

-
U - -

Acenaphthene NA - - - 40.00
-

U - -

2,4-Din itrophenol
---
NA -

-
-

---
- 200.00 U -

-
-

--Nitrophenol4
- ----

NA
-

-
-

-
--

- 200.00
-
U - -

Dibenzofuran NA - - - 40.00 U - -
2,4 -Dinitrotolue ne NA - - - 40.00 U -
Diethyl phthalate NA - - - 40.00 U -

-
-

4-Chlo rophenyl-ph en ylether
-- - - --

NA
- --- - - - ---

40.00 U
Fluorene NA - - - 40.00 U - -
4-Nitroan iline NA

---
- - -

-
200.00
- U- - --- ---

4,6-Di nitro-2-methylphenol
-

NA
---

-
- -

-
-

- 200.00
-
U

-- - --- -
N-nitroso dipheylamin e

----
NA

--
-

---
- -

--
40.00 U - -

4-bromo henyl-phenylether NA - - - 40.00 U - -
Hexachlorobenzene

-
NA

-
-

-
- - 40.00 U - -

- ---
Pentachlorophenol

-- --
t - -

----
- 200.00

- -
U

-
- -

Phenanthrene NA - - - 40.00 U - -
Anthracene NA - - - 40.00 U - -

--- ---
Di-n-Butylphth a late NA

- - -
40.00 U

-----
-

---
-

Fluoranthen e NA 40. 00 U - -

Pyrene NA - - - 40.00 U - -
Butylbenzylphthalate NA - - 40,00 U

^
- -

- - -
3Dichlo,obenzidine 80 00 U

}
- -
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2

7 4

MONITORING WE LL

WELL ID- - -- ---

MW-1
-
S41-E11

MW-3

S41-E12

MW-1
----

S41 -E11

MW-3
---
S41-E12

MW-1
-- - -
S41-E11

MW-3

S41-E 12
ROUND 7.5

---
7.5 8 8 9 9

SAMPLE ID not sampled not sampled not sampled B01 BT6 not sampled not sam led
PARAMETERS ( un its u !I) l410Ls (ug/C
Aroclor-123 2
-- - -

0.5- -- -
- - - -. NR - - _ .

Aroclor-1242 0.5 - - -
.--

-
^.
NR

-
-

..-
-

Aroclor-1248 0.5 NR - -
A roclo r-1254 0.5 -- - - - NR - -
Aroclor-1260 0-5 - - - - NR

_
-

_
-

FIERBCCIGffw^ - - - - - - -
2,4 , 5-TP (Si lvex)
-- 50

L

NR -
2,4-D 70

-
- - - NR

-
-
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Table 2.2.3 Inorganic Data for 1100-EM-2 1 of 6

d
O
^

MONITORING WELL MW-1 MW-1 MW-3 MW-3 MW-1 MW-1

WEL L ID 6-S41-E11 6-S41-E11 6-S41-E12 6-S41-E12 6-S41-E11 6-S41-E11
- - ----- --

ROUND 1 1
-

1
-

1 2 2

SAMPLE ID B00231 B0023D B0064T B0064D B000v9 BOOOi-i0

PARAMETERS (units = ugll) unfiltered filtered unfiltered filtered unfiltered filtered

METALS . i: . :
- -- -

Aluminu m
-- -------

NA 189.00 U 82.60 U 1 960.00 1350.00 83.30 U 138.00 U
-- -- - -- -
Antimony 6.00 21.00 U 21.40 J

- -- --
21.00 U 21.00 U 17.00 U 17.00 U

Arsenic NA 1.00 U 1.0 0 U 2.30 U 2.60 U 2.70 J 3.00 J

Barium NA 103.00 J 97.70 J 137.00 J 65.80 J 50.50 J 49.70 J

Beryllium 4.00 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

Cadmium 5.00 2.00 U 2.90 U 2.00 U 2.00 U 3.00 U
-
3.00 U

Calcium NA 87400.00 85300.00 144 0 00 .00 56400.00 64400.00 64400.00

Chromium 100.00 11.70 U 4.40 U 4.20 U 8.80 U 56.80 J 5 .00 UJ

Cobalt NA
--

3.00
---
U

- - -
3.00 U 3.00 U 3.00 U 3.00 U 3.00 U

Copper NA 5.10 U 4.00 J 4.70 J 4.50 J 3.20 U 3.20 U-

Iron NA 227.00 J 50.50 J 2810.00 J 1820.00 J 305.00 J 35.50 UJ

Lead NA 2.30 J 1.00 U 4.30 U 4.40 U 2.00 U 2.00 U

Magnesium NA 18900.00 18500.00 32100.00 12900.00 13900.00 J 14200.00 J
-

Manganese NA 352.00 352-00 276.00 121.00 _ 26 . 60 24.50

M ercury 2.00 0.20 U 0.20 U 0.20 U 0.50 U 0.20 U 0.20 U

Nickel 100.00 11.70 U 7.00 U 7.00 U 7.00 U 101.00 73.80
- --- - - -------

Potassium NA 8690 .00 8 510.00 11400.00 4 160.0 0 J 6820.00 6870 .00

Selenium 50.00 2.00 U 2.00 U 1.00 UJ 1.00 U 2.00 UJ 2.00 UJ

Silver NA 2.00 U 2.00 U 2.00 U 2.00
- -- -

U
-

3.00 U 3.00 U
---- -

Sodium
--------- -

NA 30800.00 J 29000.00 J 49200.00 J
--- - - - -
18900.00 J 24800.00 J 24900.00 J

Thalli um 2.00 1.00 UJ 1.00 U 1.00 UJ 1.00 UJ 4.00 U 4.00 U_

Vanadium NA 5.60 U

_

6.20 U 13.90 U 5.20 U 6.10 J 6.70 J

Zinc NA 2 .0 0 U 2.00 U 5.70 U
---

6.90 U 4.50 J 5.20
--

J

Cyanide 200.00 10.00 U - NR 10.00 U - NR 0.01 U - NR



4ro

Table 2.2.3 Inorganic Data for 1100-EM-2

MONITORING WELL MW-1 MW-1 MW-3 MW-3 MW-1 MW-3
WELL ID 6-S41-E11 6-S41-E11 6-S41-E12 6-S41-E12 6-S41 -E 11 6- S41-E12

ROUND 4 4 4 4 5 5
SAMPLE ID BOOCP9 BOODC69 BOODC9 BOODDO

PARAMETERS (units = ug/l) unfiltered filtered unfiltered filtered not sampled not sampled

IUI^ CAi^.5 :::
Aluminum NA 65.70 J 40.50 82.50 J 62.50 J - -
Antimony 6.00 50.00 U 50.00

-

50.00 U 50.00 U - -
Arsenic NA 2.60 J 2.80 1.60 UJ 1.60 UJ - -
Barium NA 63.30 J 61.30 139.00 J 136.00 J - -
Beryllium 4.00 0.30 U 0.30 0.30 J 0.30 U - -
Cadmium 5.00 3.00 U 3.00 4.30 J 3.30 J - -
Calcium NA 72100.00 71400.00 13800.00 13600.00 - -
Chromium T...- 1 00. 00

-- -
25.50 10.00 U 16.70

--- -----
10.90
_

- -

Cobalt
--

NA 5.00
-

U 5.00 U
-

5.00 U
-

5.00 U - -
---

Copper NA- 4.00 U 4.00 U 4.00 U 4.00 U
---------

-
-- --

-
Iron

- --
NA 177.00 24.10 U 301.00 35.50 J - -

Lead NA 1.50 U 1.50 U 1.50 U 1.50 U
Magnesium NA 15400.00 15200.00 29200.00 29300.00 -

Ma nganese NA 7.70 J 3.40 J 45.00 43.30 -

Mercury
---

2 .00
- - -

0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ - ` -
Nicke l

--
100.00

-
86.60 74 .30

-- - - - --
61.70

-- -
79.60

Potassium NA 7530.00 7500.00 10600 .00 10500.00 - -

Selenium
_

50.00 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ - -
Silver NA 6.00 U 6.00 U 6.00 U 6.00 U - -

Sodium NA 24500.00 J 24300.00 J 47400.00 J 44500.00 J - -

Thalli um
- - -------------

2.00 3.00 U 3.00 UJ
--

3.00 UJ 3.00 UJ - -

Vanadium NA 5.00 U 6.60 J 5.30 J 5.00 U -
----
-

Zinc NA 1.60 J 1.50 J 2.30 J 1.70 J - -
Cyanide 200.00 0.00 - NR - NR - NR - -
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Table 2.2.3 Inorganic Data for 1100-EM-2 5of6

d

MONITOR ING WELL MW-1 MW-3 MW-1 MW-1 MW-3 MW-3

WELL I D 6-S41-E11 6-S41-E12 S41-E11 S41-E11 S41-E12 S41-E12

ROUND 7.5 7.5 8 8 _ 8 8

SAMPLE ID B01 BT3 B01 BT4 B01 BT6 B01 BT7

PARAMETERS ( units = ugll) Nl^Lsu^flj;..:: not sampled not sampled

METALS :
Aluminum NA - - 75.00 J 129.00 J 139.00

- ---
J 80.40 J

Antimony
- --

6.00 - - 44.00 U 44.00
-

U
-----

49.80 J 47.80
-----

Arsenic NA
-

- - 4.00 J 3.50 J 3.20 J 1.30 J
- -- -

Barium
- -

NA
-....

- - 65.00 J 64.40 J 146.00 J 138.00 J

Beryllium 4.00 - - 1.00 U 1.00 U 1.00 U_ 1.00 U

dmiuma 5.00 4.00

_

U 4.00 U 4.00 U 4.00 U__

Calcium NA - - 87900.00 88700.00 146000.00 142000.00

Chromiu m 100.00 - - 13.40
-

7.00
---

U 170.00 7.00 U

Cobalt NA
--

4.00 U 4.00 U 4.00 U 4.00 U
---

Copper NA =
- -

-
- - -

15.20 J
-
28.80

--- -
30.40 1 3. 60 J

Iron NA - - 272.00 80.30 J 2050.00 49.10 J

Lead NA - - 2.40 J 1.00
---

U 2.60 B 1.50 B

Magnesium NA - - 18500.00 18600.00
-

32200.00 31400.00

Manganese NA - - 11.70 J 12.50 ,! 25.60 9.30 J

Mercury 2.00 - - 0.20 U 0.20 U 0.20 U 0.20 U

Nickel 100.00 - - 134.00 96.90 140.00 106.00

Potassium NA - - 8150.00 818 0. 00 10500.00 10900.00

Selenium 50.00 - - 2.00 U 20.00 U 10.00 U 1.00 U

Silver NA - - 4.00 U 4.00 U 4.00 U 4.00 U

Sodium NA - - 28900.00 28900.00 49800.00 48400 .00

Thallium 2.00 - ^- 4.00 U 1.00 U 10.00 U 10. 00 U

Vanadium NA

_

- - 16.70 J 16.80 J 12.40 J 12.70 J

Zinc NA - -
-

8.30 J 12.70 J 10.60 J- 5.00 U

Cyanide 200.00 - - 10.00 U -- NR 10.00 U -- NR

O
kn
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Table 2.2.4 Wet Chemistry Data for 1100-EM-2

MONITOR ING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3

WELL ID S41-E11
-
S41-E1 2 S41-E11 S41-E12 S41-E11 S41-E12

ROUND 1 1 2 2 3

SAMPLE ID B00024 B00065 B000G9 B000J2 BOOCP9 BOOCT5

PARAMETERS (units = mgll) MCEs ftg!!^. .. ., . . :
1NE't' OHEMIS^'R'^

. . ... . .
_ __

Alkalinity (CaCO3) NA 261.00 30 3.00 200.00 225.00 209.00 319.00

Ammoni a as N NA 0.05 UC 0.06 C 3.90 0.02 UJ 0.02 U 0.02 U

Bromide NA 1.00 U 1.00 U 0.20 U 0.20 0.20 0.30

Chemical OxygenDe mand NA 10.00 U 15.00 U 8.50 J 13.00 J 5.00 U 6.00

Chloride NA 58.00 173.00 28.40 127.30 41.30 143.50

Colifor m (mpn) NA 2.20 U 2.20 U - NR - NR - NR - NR

Con ductance (units = u mhos/cm) NA 720.00 1280.00 536.00 1100.00 650.00 1100.00

Dissolv ed Oxygen NA - NR - NR - NR - NR - NR - NR

Fluoride 2.00 0.50 U 0.50 U 0.30 0.10 U 0.30 J 0.50 J

Nitrate 10.00 9.80 15.80 17.28 6.65 C 19.94 C 11.96 C

Nitrite 1.00 1.00 U 1.00 U - NR - NR - NR - NR

pH 6.5 - 8.5 7.86 7.28 7.91 7.46 8.04 7.10

Phosphate NA 1.00 U 1.00 U 0.50 U 0.50 U 0.70 U 0.80 U

Sulfate 250.00 29.80 32.20 26.60 25 .60 27.20 28.90

Tempe rature (C) NA 16.10 16.90 16.90 19.70 18.10 18.40

Total Dissolved Solids 500 .00 391.00 648.00 370.00 695.00 360.00 690.00 _.
Turbidity (units = mg/I) 1.00 - NR - NR - NR - NR - NR - NR

1 of 4
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Table 2.2.4 Wet Chemistry Data for 1100-EM-2

MO NITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3

WELL ID S41-E11 S41-E12 S41-E11 S41-E12 S41-E11 S41-E12

ROUND - - 7 7 7.5
- -

7.5 8
----

8
-
SAMPLE ID

----
not sampled not sampled

-
not sampled not sampled B01 BT3 not sampled

PARAMETERS (units = mgll)
.........................

tllfE7 OI fEMI^TR'l . .: . . . :..:1.111............... .;, ...... .., .. :
Alkalinity (Ca C03) NA

- -
240.00

---- -- - - - -
Ammonia as N NA -

-- -
- - -

--
- NR -

--- -
Bromide NA - - - - NR -

Chemical Oxygen Demand NA NR

Chloride NA NR -

Coliform (mpn) NA NR

Conductance (units = umhos/cm) NA - - - - 720.00 -

Dissolved Oxygen NA - ^ - - - - NR

Fluoride 2.00 - - - - - NR -
-

Nitrate 10.00
--

- -
- -

- - - NR -

Nitrite 1.00 - - - - - NR -

pH 6.5 - 8.5 - - - - - NR -

Phosphate NA - NR -

S ulfate 250.00 _ NR -

Temperature (C) NA - - - - NR - _

Total Dissolved So lids 500.00 -
- -

- - NR -
^ - -

Turbidity (units = mg/I)
--

1.00
-

- - - - NR -

3 of 4
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Table 2.2.5 Radionuclide Data for 1100-EM-2

MONITORING WELL
WELL ID

-
MW-1

S41-E11
MW-3

S41-E12
MW-1

S41-E 11

MW-3
-E12

MW-1
S41-E11

MW-3
S41-E12

MW-i
41-E11

ROU ND 1 1 2 2 3 3 _

_

4
SAMPLE ID B00024 B00065 B000H2 B000J5 BOOCQ2 BOOCT8 OODC7
PARAMETERS ( units = pCiJI).:..
RadlacFterfiistry
Alpha 15.00 8. 44 17. 00

-
1.96 U 1.72 U 3.09 0.74 U 0.67 U

Beta (a) 1 2. 70 14. 70 3.49 U 7.91 12.11 12.52 9.24
Tritium 20,00 0 (tota l body) 127.00 U 222.00 U - 580.00 U 150.00 U -724.00 R 516.00 U

Radiu m
- -

5.00
- -

0.45 U
-

2.36 0.35 U
--

1.56
-

U
-

0.10 U 1.20 U -45 0.00 U
- -- --

Stro ntium
- --
NA - NR

-
- NR 0.25 U -0.90 U 0.21 U 0.95 U 0.31 U

Strontium-90 8 bone marrow -0.03 U -0.13 U - NR - NR - NR -1.10 R -0.36 U

1 of 3
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(a) Average annual concentration shall not produce an annual dose equivalent to the total body or any internal organ greater than 4 millirem per year



Table 2.2.5 Radionuclide Data for 1100-EM-2

8

MONITORING WELL- -
WELL ID

-
MW-1

S41-E11
MW-3-- ----

S41-E12
MW-1

---
S41-E11

--
MW-3

-
S41-E12

-- --
-

MW-1
S41-E11

MW-3
- -

S41- E12
ROUND

--
7.5

- --
7.5

-
8

---
8

- --
9
-

9
SAMPLE ID

- - -
not sampled

--
not sampled not sampled not sampled

PARAMETERS (units = pCi/I) MeLs pGi/E)
Racl^dcheii^istry - - ------ -- -

- -- - -
-

- -

Alpha 15.00 - - 11 t 5 >2 - -

Beta (a) - - 24 t 2.0 18 t 2.0 - -
Tritium 20,000 (total body) - - - NR - NR - -
Rad ium 5.00 NR NR
Strontium NA

4--

NR
Strontium-90 8 bone marro - - - NR - NR - -

(a) Average annual concentration shall not produce an annual dose equivalent to the total body or any internal organ greater than 4 millirem per year
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

MONITORING WE LL MW-17 MW-17 MW-17
WELL ID 6-S41-E13C 6-S41-E1 3A 6-S41-E13B 6-S41-E13C 6 S41-E13A 6 S41 E13C
ROUN D 1 1 1 2 2 3
SAMPLE ID B00038 B0057T B00044 B000L1 B000L7 BOOCS3
PARAMETERS ( units ugll)

-- --- -

VULATiLEt30GAN1CS. :: .:
---

Chloromethane NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2. 00 U
Bromomethane NA 2.00 U 2.00 U _ 2.00 U 2.00 U 2.00 U 2.00 U
Vinyl Chloride 2 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
Chloroethane NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
Methylene Chloride NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Acetone NA 2.00 U 2.00 U 2.00 U 10.00 U 10.00 U 10.00 U
Carbon Dis ulfide _NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1-Dichloroethene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1-Dichloroethane NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,2 Dichloroethe ne (Total) NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Chloroform NA 1. 00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,2-Dich loroethan e 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
2-Butanon e NA 2.00 U 2.00 U 2.00 U 10.00 U 10.00 U 10.00 U
1,1,1-Trichloroethane 200 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Carbon Tetrachloride 5 1.00 U 1.00 U 1.00

- U 1.00 U 1.00 U 1.00 U
Vinyl Acetate NA 2.00 U 2.00 U

-
2.00 U 2.00 U

------
2.00 U 2.00 U

Bromodichloromethane
- - NA

--- 1.00 U 1.00
- -- U 1.00 U 1.00 U 1.00 U 1. 00 U

1,2-Dichloropropane 5 1.00 U
-- --

1.00 U 1.00
--
U

---
1.00 U 1.00

-
U 1.00

-
U

C is-1,3-Dichloropropene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1. 0 0 U
Trichloroe th ene-- - - - - --

5
_ . . _- 1.00 U

_
1.0 0
-

U
--

1.00 U 1.00 __ U 1.00 U 1.00 U
Dibromochloromethane NA 1.00 U 1.00 U 1.00

--- -
U

.^
1.00 U 1.00 U

-
1.00 U

1 ,1,2-Trichloroethane NA 1.00 U 1.00 U 1.00 U 1.00 U 1 .00 U 1.00 U
Benzene 5 1.00 U 1.00 U 1.00 U 1. 00 U 1.00 U 1.00 U
Trans-l,3 - Dichloropropene NA 1.00 U-- 1.00 U 1.00

_ U 1.00 U 1 .00 U 1.00 U
Bromoform NA 1.00 U 1.00 U

.
1.00 U 1.00 U 1.00 U 1.00 U

4-Methyl-2-Pentanone NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
2-Hexanone NA 2.00 U 2.00 U 2.00 U 10.00 U 10.00 U 1 0.00 U
Tet rachloro ethene 5 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
1,1,2,2-Tetrachioroethane NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U
Toluene _ 1 00 1.00 U 1.00_ U 1.00 U 1.00 U 1.00 U 1.00 U
Chlorobenzene 100 1.00 U 1.00 U

__
1.00 U 100 , U 1 00 U 100 11

Eth Ibenzene 700 1.00 U
,

1 00 I U 1 1.00 U
_

1.00 I
_
U

- - ----
100 1 0 1 1.0-0 U

1 of 19
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

MONI TORING WELL MW-17 MW-17 MW-17

WE LL ID
- -- --

6-S41-E13C 6-S41-E13A 6- S41-E 13B 6-S41-E13C 6-S41-E13A 6-S41-E13C
- -

ROUN D
- -

1 1 1 2 2 3

SAMPLE ID B00038 B0057T B00044 B000L1 B000L7 BOOCS3
PARA METE RS (units u ll iVtCXS ( uglt) _ _ _ _
2-Nitroaniline NA 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50. 00 U
Dimethylphthalate

--
NA 10.00 U 10.00 U 10.00

-- - -
U 10.00 U 10.00 U 10.00 U

Acena ththy lene
-
NA 10.00 U 10.00 U

-
10.00 U 10.00 U 10.00 U 10.00 U

2, 6-Di nitroto luene
-- - - --

NA 10.00
-

U 10.00
-

U 10.00
--

U 10.00 U 10.00
- -

U
-

10.00 U

3-Ni troaniline NA 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U
Acenap hthene NA 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U

2,4-Dinitrophenol NA 50.00 U 50.00 U 50.00 U 50.00 U 50.00-- U 50.00-- U
--

4-Nitrophenol
- --
NA

- ---
50.00 U 50.00 U 50.00 U 50.00 -

U 50.00- - -
U
--

50.00
- -- -

U
--

Dibenzofuran
--

NA
- - -

10.00 U 10.00 U 10.00 U 1 0. 00 U 10.00
- -
U

- - - -
10.00 U

2,4-Dinitrotoluene NA 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U
-- --- -
Diethyl phthalate

- -
NA

-
10.00 U

- -----
10.00

-
U 10.00 U 10 .00 U 10.00 U 10.00 U

4-Chlor ophenyl-phenylethe r NA 10.00 U 10 .00 U 10 .00 U 10.00 U 10.00 U 10.00
Fluorene NA 10.00 U 10.00 U 10. 00 U 10.00 U 10.00 U 10.00 U
4-Nitroaniline NA 50.00 U 50.00 U 50.00 U 50.00

-- U 50.00 U 50.00 U
4

--
,6-Dinitro-2- methylph enol
--------

NA 50.00 U 50.00 U 50. 00
-
U

- -
50.00 U 50.00 U 50. 00

- -
U

-
N-nitroso dipheylamine NA 10.00- - -

U 10.00
-

U 10.00 U 10.00 -- U- - 10.00
- U

-
10.00

-- ---- --
U

--
4-bromophenyl-phenyle ther
- - - -

--
NA

- 10.00 _U 10.00 U
---

10.00
--

U 10.00
----

U 10.00 U 10.00 U

Hexach lorobenze ne NA 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U

Penta chlorophe no l I 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U

Phen anthrene NA 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U

Anthracene NA
- 10.00 U 10.00 U 10.00 U 10.00

- -- --
U 10.00 U 10.00

-
U

-
Di-n-Bu tylpht halate

- -
NA

--
10.00

-
U 10.00 U 10.00

--
U
-

- - - -- -
10.00----- U 10.00

-
U 10.00- U-- - -

Fluoranthene NA
-- -

-
10.00

-
U- 10.00 U 10.00 U-

10.00 U 10.00 U 10 .00 U
-

Pyrene
--
NA

-
10.00 U 10.00 U

-
10.00

---
U

---
10.00 U

-
10.00 U 10.00 U

Butylbe nzylphthalate NA 10.00 U 10.00 U 10.00 U 10.00 -- U 10.00 U 10.00 U
--- -
3,3'-Dichlorobenzid ine

--
NA

-
20.00- - U 20.00- U

--
20.00 U 20.00

-
U 20.00 U 20.00 U

- --- - - -
Benzo(A)anthracene NA

-
10.00 U 10.00

-
U 10.00

_-
U 1 0 .00 U-- 10.00 U 10.00 U

--- -
Ch sene NA

---
10.00 U

- ---
10.00 U 10.00

-
U

- -
10.00 U 10.00 U

-- 10.00 U
----

Bis(2-et hylhexyl)p hthalate
--

NA 10.00 U 10 .00 U 10.00 U 2.00 J 10.00 U 6.00 J

Di-n-octylphthalate NA 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U

Benzo(b )fluoranthe ne_ NA 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U
Benzo(k)fluoranthene NA 10.00 U 10.00 U 10 00 U 10 00 U in on 11 in on U
Benzo(A)pyrene 1 - h 1 ^ 10.00 I U 10,00 U 1 0.UU U 10.00 U 10,00 U 10.00 U ]1
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

^

MONITORING WELL MW-17 MW 17 MW-17
WELLID 6-S41-E13C 6-S41-E13A 6-S41-E13B 6-S41-E13C 6-S41-E13A 6-S41-E13C
ROUND 1 1 1 2 2 3

_

SAMP LE ID B00038 0 0057T B00044 13000L1 €3000L7 BOOC83
PARAMETERS ( units u gll) M"G^s::^u^!):;;;
2,4-D 70 NR NR NR NR NR NR

5 of 19
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

MONITORING WELL MW-17

WELL ID 6-S41-E13A 6-S41-E13B 6-S41-E13C 6-S41-E 13A 6-S41-E13B
ROUND 3 3 4 4 4
SAMPLE ID

- B00CS7 BOOCTI B00DC1 BOODB3 BOODB7
PARAMETERS ( un its ug ll) }t^^^,s: jugJl) >

-

Styrene 100 1.00 U 1.00 U 5.00 U 5.00 U - NR
Xylenes (Total) 10000 1.00 U 1.00 U 5.00 U 5.00 U - NR-
Total Trihalomethanes

-
NA -

-
NR - NR - NR - NR - NR

I^.^^ ,
Phenol NA

_
10.00 U 10.00

_
U

- ---- --
5.00 J 10.00 UJ

- - -
10.00 UJ

Bis(2-Chloroethyl)e ther NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 1 0.00 UJ
2-Chiorophenol NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
1,3-Dichlorobenzene NA 1 0.00 U 10.00 U 10 .00 UJ 10.00 UJ 10.00 UJ
1,4-Dichlorobenzene 75 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10. 00 UJ
Benzyl Alcohol

------
NA

-
10. 00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ

1,2-Dichlorobenzene 600 10.00 U 10.00
-

U 10.00 UJ 10.00 UJ 10.00
-
UJ

2 -Methy lphenol
- - NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
Bis(2-chloroisoprop yl) ether NA 10.00 U

---- -
--

10.00
-

U 10 .00
--

UJ
- -

10.00 UJ 10.00 UJ
4-Methylphenol NA 10.00 U 10.00 U

-
10.00

-- -
UJ 10.00 UJ 10.00 UJ

N-nitroso-di-n- propylamine NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
Hexachloroethane NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
Nitrobenzene- NA

- -
10.00 U 10.00 U

_
10.0 0 UJ 10.00 UJ 10.00 UJ

Isophorone NA 10.00 U 10.00 U 10.00 UJ 10. 00 UJ
-------

10.00 UJ
2- Nitrophenol NA 10.00 U 1 0 .00 U 10.00 UJ 10.00 UJ 10.00 UJ
2,4-Dimethylphenol NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ---
Benzoic Acid

-
NA 50.00 U 50.00 U 50.00 UJ

-
50. 00 UJ

- - -
50.00 uj

Bis(2-chloroethoxy)methane NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
2,4-Dichlorophenol NA 10.00 U 1 0. 00 U 10.00 UJ 10.00 U J 10.00 UJ
1,2,4-Trich lorobenzene NA 10.00 U 10.00 U 1 0.00 UJ 10.00 UJ 10.00 UJ
Naphthalene NA 10 .00 U 10.00 U 1 0.00 UJ 10.00 UJ 10.00 UJ
4-Chloroaniline NA 10.00 U 10.00 U 10. 00 UJ 10.00 UJ 10.00 UJ
Hexachlorobutadiene NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
4-Chloro-3-methylphenol NA 10.00 U 10.00 U 10.00 uj 10.00 UJ 10.00 UJ
2-Methylnaphthale ne NA 10.00 U 10.00 U 10.00 U J 10.00 UJ 10.00 UJ
H exach lorocyclopentadiene NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
2,4,6-Trichiorophenol NA 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
2,4,5-Trichlorophennl N^ rin 00 ti 50.00 U 50.0 0 UJ. 50.00 UJ 50.00 UJ

1 2-Chlorona p hthalenelene N;1 1.00 U 10.00 U
--

10.00
-
UJ 10.00 UJ 10.00 UJ
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 11 00-EM-3

MONITORING W ELL MW-1 7

WELL ID 6-S41-E13A 6-S41-E 13B 6-S41-E13C 6-S41-E13A 6-S41-E13B
ROU ND 3 3 4 4 4
SAMPLE ID BOOCS_7 BOOC .T1 B00 DC1 BOODB3 BOODB7
PARAMETERS ( units ull^

: : : . : : : : : . .: . : .
M^

Indeno(1,2,3-cd) yrene NA
-

10.00 U 10 .00 U 10.00 UJ 10.00 UJ 10.00 UJ
Dibenz( a, h)an thr acene NA 10.00 U 10.00 U 10.00 UJ 10. 00 UJ 10.00 UJ
Benzo(g,h,i)perylene NA

- -- 10.00 U 10.00 U 10.00 UJ 10.00 UJ 10.00 UJ
p^5^'ICIi^^S,.

- - --

Alpha-B HC NA 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ
B et a-B H C NA 0,05 U 0.05 U 0. 05 UJ 0.05 UJ 0.05 UJ
Delta-BHC NA 0.05 U 0.05 U 0.0 5 UJ 0.05 UJ 0.05 UJ
Gamma-BHC (Lindane) NA 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ
Heptachlor 0.4 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ
Aldrin NA 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ
Heptachlor Epoxide

_
0.2 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ

Endosulfan I
- -

NA 0.05 U 0.05- U 0.05 UJ 0.05 UJ 0.05 UJ
Dieldrin NA 0.10 U

---
0.10 U 0.10 UJ 0.10 UJ

- - ----
0. 10

---
UJ

4,4'-DDE NA 0.10 U 0.10 U 0.10 UJ 0.10 UJ 0.10
----
UJ

Endrin NA 0.1 0 U 0.10 U 0.10 UJ 0.10 UJ 0.1 0 UJ
Endosulfan II NA 0.10 U 0. 10 U 0.10 UJ 0.10 UJ 0.10 UJ
4,4'-DDD NA 0.10 U 0.10 U 0.10 UJ 0.10 UJ 0.10 UJ
Endosulfan Sulfate NA 0.10 U

_
0.10 U 0.10 UJ 0.10 UJ 0.10 UJ

4,4'-DDT NA 0.10 U 0.10 U 0.10 UJ 0.10 UJ 0.10 UJ
Meth oxy ch lor 40 0.50 U

------
0.50 U 0.50 UJ 0.50 UJ 0.50 UJ

E ndrin Ketone NA 0.10 U 0.10 U 0.10 UJ 0. 10 UJ 0. 10 UJ
Alpha- Chl ord ane NA 0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ {
Gamma-Chlordane NA 0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ {
Toxaphene

- --- -------
3

-
1.00 U 1.00 U 1 .00 UJ 1.00 UJ

-
1.00 11Ui! ^

Aroclor-1016 0.5 0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.50
-
UJ

Aroclor-1221 0.5
- - --

---
0.50

-
U

---
0.50 U 0. 50

- -
UJ 0.50

- -
UJ

-
0.50 UJ

Aroclor- 1232 0.5 0.50 U 0.50 U 0.50 UJ
- -

0. 50 UJ
--- -

0. 50
-
UJ

Aroclor-1242 0.5 0.50 U 0.50 U 0. 50 UJ 0.50 UJ 0.50 UJ
Aroclor-1248 0.5 0.50 U 0. 50 U

.
0.50 UJ 0.50 UJ 0.50 UJ

Aroclor- 1254 0.5 1.00 U 1.00 U 1.00 UJ 1.00 UJ 1.00 UJ
Aroclor-1260 0.5 1.00 U 1.00 U 1.00 UJ

--
1.00 UJ 1.00 UJ

H1^R81^1I?ES _ - ---
2,4,5-TP ( Silvex ) 50 - NR - NR - NR - NR - NR
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

MONITORING WELL MW-17 MW-17
WELL ID --

S4 1-E13A-
S41-E13A

-- ---
ROUND 5 6
SAMPLE ID# B00HS9 BOOZC2
PARAMETERS ( units ug/l)

Chlorom ethan e NA 10.0 0 U J 10.00 U
Tric hlorofluorometh ane NA - NR - NR
Bro momethane NA 10.00 UJ 10.00 U
Viny l Chlor ide 2 10.00 UJ 10.00 U
Chloroethane -

_
_ NA 10.00 UJ 10.00 U

Methyl ene Chlorid e NA 5.00 UJ 5.00 U
Acetone NA 35.00 U 10.00 U

C arbon Di sul fide NA 5.00 UJ 5.00 U
1 ,1-Dichloroethene NA 5.00 UJ 5.00 U
1,1- Dichloroetha ne

-- - - NA 5.00 UJ 5.00 U-
cis-1,2-Dichloroe th ene _ NA - NR - NR
Trans-l,2-Dichlor oethene NA - NR - _ NR
1,2 -Dichloroeth ene (total) NA 5.00 UJ 5.00 U
Chloroform NA 5.00 UJ 5.00 U
1,2-Dichloroeth ane 5 5.00 UJ 5.00 U
2-Butanone NA 10.00 UJ 10.00 U
Tetrahydrofuran NA - NR - NR
1, 1,1-Tric hloroethane 200 5.00 UJ 5.00 U
Carbon Tetrachloride 5 5.00 UJ 5.00 U
Vin yl Acetate N A 10.00 UJ 10 .00 U
Bromodi chloromethane NA 5.00 UJ 5.00 U
1,2-Dichloropropa ne 5 5.00 UJ 5.00 U
cis - 1,3-Dichloropropene NA 5.00 UJ 5.00 U
Trans- 1,3-Dichloropropene

- -
NA

- - -
5.00 UJ 5.00

_
U

----
Trichlo roe thene 5 5.00 UJ 5.00 U
Dibromochloromethane NA 5.00 UJ 5.00 U
1,1,2-T richloroethane NA 5.00 UJ 5.00 U

B enzene 5 5. 00 UJ 5.00 U
Bromoform NA 5.00 UJ 5.00 U
Trans-,1,3-Dichloropropene NA - NR - NR
4-M eth yl-2 - Pen tanone NA 10.00 UJ 10.00 U
2-Hexanone NA 10.00 UJ 10.00 U

, 0
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 11 00-EM-3

MONITORING WE LL MW-17 MW-17
WELL ID S41-E13A S41-E13A
ROUND 6
SAMPLE ID# BOOHS9 BOOZC2
PARAMETERS (units ugll)
1,2,4-Trichlorobe nze ne NA 10. 00 U 10.00

_
U

Naphthalen e
_
NA 10.00 U 1 0.00 U

4-Chloroaniline NA 10.00 U 10.00 U
Hexachlorobutadiene NA 10.00 U 10.00 U
4-Chloro-3- Methylp henol NA 10.0 0 U 10 .00 U
2-Methylnaphthalene
--- - NA 10.00 U 10.00 U
Hexachlorocyc lopentadiene

-
- ---

NA
-

--
1-0.00 U

-
1-0-.00 U

2,4,6-Trichlo rophenol NA
---
10.00 U

-
10.00

2,4,5- Tric holoroph enol NA 50.00 U 50.00 u
2-Chloronaphthalene NA 10.00 U 10.00 U
2 - Nitroaniline NA 50.00 U 50.00 U
Dimethyl Phthalate NA 10.00 U 10.00 U
Acenaphthylene NA 10.00 U 10.00 U
2,6-Din itr otolue ne NA 10.00

---
U

---
10.00 U

3-Nitoaniline NA 50.00 U 50.00 U
Acenaphthene NA 10.00 U 10.00 U
2,4-Dinitropheno l NA 50.00 U 50.00 U
4-Nitrophenol

- - NA- 50.00 U 50.00 U
Dibenzofuran

-
NA 10.00 U 10.00 U

2,4- Dini tro tolue n e NA 10.00 U 10.00 U
Diethylph thalate
- - --

NA 10.00 U 10.00 U
4 - Chl orophenyl-phenylether NA 10 .00 U 10.00 U
Fluorene
-

NA 10.00 U 10.00 U
4 - Nitroaniline NA 50.00 U 50.00 u

I4,6-Dinitro-2-Methylphen ol NA 50.00 U 50.00 U
N-Nitrosodiphenylam ine (1) NA 10.00 U

-
10.00 U

4-Bromoph enyl -phe nylether NA 10.00 U 10.00 U
Hexachlorobenzene NA 10.00 U 10.00 U
Pentach lorophenol 1 50.00 U 50.00 U
Phenanthrene NA 10.00 U 10.00 U
Anth racen e_ NA 10.00 U 10.00 U
Di-n-Butylphthalate NA 1 0.00 U 10.00 U
Fluoranthene NA 10.00 U 10.00 U
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

MON ITORING WELL-- - - MW- 17 MW-17
WELL ID S41-E13A

- -
S41-E13A

- -

ROUND

---

5 ----6

SAMPLE ID# BOOHS9 BOOZr2
PARAMETERS (u nits ugli) u'''', 'c'

- -

Toxaphene 3 1.00 U 1.00 U
Aroc lo r-10 16 0.5 0. 50 U 0.50 U
Aroclor-1221 0.5 0.50 U 0.50 U
Arocl or-1232 0.5 0.50 U 0.50 U
Aroclor-1242 _ 0.5 0.50 U 0.50 U
Aroclor-1248 0.5 0.50 U 0.50 U
Aroclo r-1254 0.5 1 .0 0 U 1.00 U
Aroclor-1260 0.5 1.00

_
U 1.00 U
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Table 2.2.6 Miscellaneous Organic Data for 1100-EM-3

ORING WELLWELL
- -------

MW-2 3
-

MW-25 MW-25 MW-24 MW-24
--- - --

ID

2/19/92 2/1 9/92 } 2/19/9 2 7/7/92 7/7/92

-E ID B05XQ8 B05XR1 B05XR5 B06CZ3 B06CZ4
---

JIETERS
-

- - -rcai:T^s0 rig
---

Organics (824 0) - NR - NR - NR - NR ND

e, ethylbenzene, toluene , and xylenes (BETX) - (ppm) NR ND ND ND - NR

Pb) - (ppm) NR ND - NR - NR 0.009

etro leu m Hydrocarbons (TPH) - NR ND ND - NR -

i

NR

4

17 of 19

d
O

N



4
^n

^

Table 2.2.6 Miscellaneous Organic Data for 1100-EM-3

MON ITOR IN G WEL L
---

MW-25 MW-2 5 MW-24

WELL ID

DATE 717/92 717/92 _ 7/7/92

SAMPLEID B06D01 B06D02 B06D03

PARAMETERS

Analytfcal Tes#tng .... . .. ..
.

Volatile O rg anics ( 8240 ) NR - NR N R

B e nz ene, eth yl be n zene , tol u ene, and xylenes (B ETX) - ( ppm) ND ND _ ND

Lead ( Pb) - (ppm) NR - NR - NR

Total Petroleum Hydrocarbons (TPH) NR - NR - NR
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Table 2.2.7 Inorganic Data for 1100-EM-3

1 0

MONITORING WELL MW-17 MW-17

WELL ID 6-S41-E13C 6-S41-E13C 6 -S41-E13A 6-S41-E13A 6-S41-E13B

ROUND 1 1 1 1 1

SAMPLE ID B00038 B00038D B00046 B00046D B00044

PARAMETERS(units = ugll) ^ .., . unfiltered filtered unfiltered fi ltered
-

unfiltered

Mfr'1'40P^ ^^
-- - - - --

Alu m in um NA 1280.00 276 .00 144.00 U 91.40 U 11 3 .00 U

Anti mon y
- - -

6
-

21 .00
-

UJ
-

21.00
-

U
-

21.00 UJ 21.00 U 21.00 UJ

Arsenic 50 2. 10 B 2. 50 B 3 .30 B 4.80 U 3.90 B

Barium 2000 38.80 B 2 1 .00 J 21 . 60 B 20.4 0 B 50 .70 B

Be ry lliu m 4 1.00 U 1.00 U 1 .0 0 U 1.00 U 1.00 U

Cadmium 5 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U

Calcium NA 24600.00 J 24300.00 30100.00 J 30600.00 53500.00 J

Chromium 100 20.10 8.30 U 38.80 2.00 U 7.20 U

Co b alt NA _ 3.00 U 3.00 _ U 3.00 U 3.00 U 3.00 U

Copper NA 2.00 U 2.00 U 2.00 U 3.20 B 2.00 U

Iron NA 1930.00 412.00 240 .00 13.50 U 1 63.00

Lead 50 2.20 U 2 . 30 UJ 2.20 U 2. 00 U 2.00 U

Ma gnesium _ NA 5590.00 5340.00 6320.00 5680.00 11600.00

Manganese NA 84.50 J 68 .20 5.00 J 1 .50 B 9.90 J

Mercu ry 2 0 . 2 0 U 0.20 U 0.20 U 0.20 U 0.20 U

Nickel 1 0 0 7.00 U 7.00 U 30.70 U 7.00 U 7.00 U

Potassium NA 3830.00 B 3490.00 B 3720.00 B 3880. 00 B 5440.00

Selenium 50 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

Sil ver NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U

Sodium NA 1800 0. 00 J 17500.0 0 J 5710.00 J 6190.00 15800 .00 J

Th al lium 2 1.00 U 1 . 00 U 1.00 U 1.00 U 1.00 U_

Vanadium

_

NA 4.50 U 2.60 U _9.10 B 10.4 0 U 8. 20 B

Zinc N A 5.10 U 3.50 U 2.00 U 2.00 U 2.30 U

Cyanide 200

_

10.00 U ** NR 10.00 U ** NR 10.00 U
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Table 2.2.7 Inorganic Data for 1100-EM-3

MONITO RI N G WELL MW-17 MW-17_

WELL ID 6-S41-E13B 6-S41 -E13B 6-S41-E13C 6-S41- E13C 6-S41-E13A

ROUN D
- - - - - 2 - - ^2 3 3

-
3
-- -

SAMPLE ID B000M1
-
B000M2

- --
BOOCS3

- -
BOOCS4

-
BOOCS7

PARAMETERS (units = ug11) 5754 unfiltered filtered unfiltered filte red unfiltered

METALS
Alu m in um NA 145.00 B 87.00_ U 223 .0 0 U 92. 30 U 11 5. 00 U

Antim ony 6 17.00 U 17.00 U 27. 00 U 27.00 U 2 7.00 U

Arsenic 50 4.70 B 3.50 B 6.30 B 2.90 B 7.70 B

Barium 2000 58.90 B 58.20 B 21.40 B 18.50 B 16.60 B_

Beryllium 4 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

Cad mium 5 3.00 U 3.00 U 3.00 U 3.00 U 3.00 U

Ca lcium NA 59800.00 67000.00 24200.00 24400.00 25600.00

C h rom ium 100 7 . 70 B 5. 00 U 4. 00 U 35.30 9.30 B

Cobalt
- -- - -

NA
- -

3.00 U 3.00
- - -

U

_

2.00 U
-

2.00 U 2.00 U

Copper NA
---

10 .90 U 2.00 U 3. 00 U 3.00 U 3.00 U

Iron NA 72.10 U 18.90 U 199.00 114.00 34.20 B_

Lead 50 2.00 U 10.00 U 2.00 U 2.00 U 3.20

Magnes ium NA 12300. 00 14000.0 0 5390 .00 5240. 00 5420.00

Man ganese NA 20.70 21.50 1 04.00 98.90 1.00 U

Mercury 2 0. 20 U 0.20 U 0.20 U 0.20 U 0.20 U

Nickel 1 00 1 5.00 U 15.00 U 21.00 U 21.00 U 21.00 U

Potassiu m NA

_

5580.00
- - -

5890 .00
--

3510.00 UJ 3470.00 B 3170.00 UJ.-- - --- -
Selenium

-
50

- -
2.00 UJ

-- -
2.00 UJ 2.00 UJ _ 2.00 UJ 2.00 UJ

Silver NA

_

3. 00 U 3. 00 U 4.00 U 4.00 U 4.0 0 U

Sodium NA 17700.00 J 19400.00 J 1630 0 .00 17900 .0 0 44 80. 00 J

Tha ll ium 2 4.00 U 4.00 U 1.00 U 1 . 00 U 1. 00 U

Vanadium NA 7.00 B 6.40 B 3.70 U 3.00 U 8.60 U

Zinc NA
-

40. 00
- -

UJ 21.50 U 2.00 U 2.00
- -

U 2.00
-

U
- - - -
Cyanide

--
200

-
0.01

-
U
-

NR 10.00 U 2.00 U 10.00 U
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Table 2.2.7 Inorganic Data for 1 100-EM-3

7 ! '(4

MONITO RING WELL
-- - - - - - -- -- -- -
WELL ID

- - -- - --
ROUND
-- - - - ---

- -

- - - - -

- -

-
6-S41-E1 3A

------ -
4

-

-
6-S4 1-E13A

--
4
-

-

- - -- -
6-S41-E13B
-- _

4
- - --

-- -
6-S41-E13B

_ ._^-
4
--

I

^_

MW-17
-

S31-E13A
- -
5

-

- -

-
SAMPLE ID B00DB3 B00DB3 B0oDB7 B00DB7 B00HS 9

PARAME TERS (units = ugll) C
_
hC(^ u nfiltere d

-
filtered unfiltered

_

filtered
- -

unfiltered
- -

METALS 4r i , , _
-•

-- - - --- -

Al um inum
- - - - - - - - - --

NA
-- -

31.70 B 40. 50 B
--

31.1 0
- -

B
-

24.80
- -

B 39 .40
---

B
- - -

Antimony 6 50. 00 U 50.00 U 50.00 U 50.00 U 37.00 U
Arsenic 50 3.90 J 3.80 J 4.20 J 4.60 J 4.60 B

B ariu m 2000 1 7 .40 B _ 17.80 B 53.30 B 52.20 B 39.60 B

Be ryllium 4 0 . 30 U 0.30 U 0.30 U 0.30 U 2.00 U

C a d mium 5 3.00 U 3 . 00 U 3.00 U 3.00 U 4.00 U

Calcium NA 25700 .0 0 24400.00 59400.00 58900.00 50300.00

Ch romium 100 28.20 10. 00 U 10.00 U 10. 00 U 4.70 B

Cobal t NA 5. 00 U 5.00 _ U 5. 00 U 5.00 U 2.00 U
Copper NA 4.00 U 4 .0 0 _ U 4 .00_ U 4.0 0 U

_

4.00

_

U

Iron NA 11 2.00 22.4 0 U 27.40 U 1 5 . 30 U 59.30 B

Lead
-

50
-- -

1.50
-

U
-

1.50 U
-

1.50
--

U
-

1.50
-

U
---

3.00
- -

U

Magnesium
-

NA
-- - -- -

5400.00
- --

-
5390.00

- -

-
12700.00

-

-
1250 0.00

--

--
10300.00 .- -

- -

Manga nese
--- -

NA
-- -

2.60
-

B
--
1.10 B

-

- -
7.80

-
B

--- -
11.30

- -
B
-

.._^
2.00

-- ---

- -
-U-

Mercury 2 0 . 10 U J 17 .20 B 0.10 UJ 0.10 U J 0.20 U

Ni ck el 100 17. 20 B 1 0.00 U 10.00 U 1 0.00 U 20 .0 0 U

Potassium NA 3460. 00 B 3600.00 B 5980.00 5960.00 5020.00

_

Selenium 50 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 4.00 UJ NW

Sitver ___ NA 6.00 U 6.00 U 6. 0 0 U 6.00 U 5.00 U

Sodium NA 4710.0 0 J 4440.00 J 1 5400.00 J 15300.00 J 8080.00

Thallium 2 3 .00 UJ 3.00 U 3.00 U 3.00 U _ 6.0 0 U_

Vanadium _ NA 8.70 B 6.90 B _ 5.60 B 5.80 - B 8.30 B

Zinc NA 2.10 B 1 . 80 B 2.00 B 6.00 B 4.00 U
Cyanide 200 NR NR 0.00 NR 10.00 U
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Table 2.2.8 Wet Chemistry Data for 1100-EM-3

I 6

MONITORING WELL MW- 17 MW-17

WELL ID
- -

6-S 41-E13C 6-S41 -E13A 6-S41-E13B 6-S41 -E13C 6-S41-E13A

ROU N D
- - - 1

1
1---- -- - 2 - --2

SAMPLE ID 800038 B00047 B00045 130001-1 B000L7

PARAMETERS ( units = mg/I)

WETCffl^MISTRY
- - -- - --- -----

Al ka li nity as CaC03 NA 113.00 104.00 221.00 110.00 130.00

Ammonia as N NA 0.05 UC 0.05 UC 0.05 UC 0.02 U 0.02 U
Bromide NA 1 .00 U 1 .00 U 1.0 0 U 0.20 U 0.2 0 U
Chlo ri de NA

_

1.80

_

8 .50 2.60 4.00

C hemical Oxygen Demand NA 15.00 U 10 . 00 U 10.00 U 5. 00 U 5. 00 U

Coliform (mp n) NA 2.20 U 2 .2 0 U 1. 00 U ** NR NR

Field Spe cifi c Cond uctance (us/cm) NA 280.00 260.00 500.00 278.00

Fluoride 2.00 0.50 U 0.50 U 0.50 U 0.30 0.20
Ni trate 10 .00 0.50 U 6.40 2.50 0.44 UC 5.76 C
Nitrite 1. 00 1 .00 U 1.00 U 1.00 U ** NR ** N R

pH 6 .5 - 8.5 7.79 7.85 7.53 8 . 23 8. 3 8

Tem perature (C) NA 14.80 14.60 14.70 17 .00 16.70

Phosphate NA 1.40 1.00 U 1.00 U 2.40

_

0.60 U

S ulfate 250.0 0 1 3.80 10.50 9.80 15.60 11.30

Total Dissolved Solids 500.00 150.00 144.00 263.00
-

180.00 190.00
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Table 2.2.8 Wet Chemistry Data for 1100-EM-3

MONITORING WELL

WEL L ID
- - - - - -

ROUND
-- - --

6-S41-E13A
-

4
-

6-S41-E 13 B
- -
4

SAMPLE ID B00DB3 BOODB7

PARAMETERS ( units = mg(I) = MGLB (MO
WEt CHEMISTFiY R- _^
A lkalinity as CaC O3 _ NA 85.00 215.00

Ammonia a s N NA 0.20 U 0.20 U

Bromide_

Chlor ide

C hemical Oxygen Deman d

NA

NA

NA

1 .0 0

1.00

5.00

U

U

U

1.00

1.00

5.00

U

U

U

C olifor m(mpn) NA _ ** NR ** NR

Field Specific Cond uctance ( u s/cm) NA 20.00 NR

Fl uoride 2 .00 0.20 0.20
Nitra te

Ni trite

10 .0 0 _

1.00

5 .0 0

1.0 0

J

UJ

2.00

1.00

J

UJ

pH 6.5-8 . 5 8.18 ** _ NR

Temperature ( C) NA 15.90 ** NR

Phosphate NA 1.00 U 1.00 U

Sulfate 250.00 10.00 10 . 00

Total Dissolved Solids 500.00 1 12.00 262.00

J

3 of 4

d
0
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Table 2.2.9 Radionuclide Data for 1100-EM-3 1 of 3

MONITORING WELL
- - -- -- - - - - - - -------. , - - - - - -

MW-17
-- - -

WELL ID 6-S41-E 13A 6-S41-E13B 6-S41-E13C 6-S41-E13A 6- S41-E1 3B

ROUND 1 1 2 2 2

SAMPLE ID B00047 B0004 5 B000L 4 13000M0 B000M4

PARAMETERS (units pCili) _ . ^. _ . v ;. . -- - - - - -- - -
^_, - - -

-

Alph a

-- -

-
15 0.49 U 6.02 0.89 U 0.93 U

-
3. 74

-

B eta (a) 2.63 U 4.87 U 0 . 89 U 1. 34 U 9. 39

Tri tium _ __ 20,000 (total body)^ _ -.. _
205.00

- - ----
U 215.00 U -400.00 U -76,00 U 160.00

- - - --
U
-

Radium
- - -- -- - -- -

5
- - -- - -- -

0.07
-- - - -

U
-

0. 16
-

U -0.72 U -0.55 U
- -
-0.59 U

-
Stronti um NA ** NR * * NR -2.04 U -1 .0 6 U

-------
-1.36 U

Strontium-90 8 (bone marrow) 0.12 U

_

0.47 U NR ^** ^ NR ** NR

C7
O

(a) Average annual concentration shall not produce an annual dose equivalent to the total body or any internal organ greater than 4 millirem per year
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Table 2.2.9 Radionuclide Data for 1100-EM-3

MONITOR I NG WELL MW-17

WELL ID 6-S41-E13B

ROUND 4 6

SAMPLE ID BOODB9

PARAMETERS ( units = pCi/i)

RadioCFl^ni^s^y^^^^^^f^^
41•^ 3.

Alpha _ 15 -1.34 U >3
Beta (a) 2.82 U 6.2 t 2.7
Tri tium__ 20,000 (total bod y) -350.00 U ** NR

Radium 5 -0.16 U ** NR

Strontium NA -1.12 U ** NR

Strontium-90 8 (bone marrow) ** NR NR

(a) Average annual concentration shall not produce an annual dose equivalent to the total body or any internal organ greater than 4 millirem per year

3 of 3
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U.S. ARMY site _ - ttnn A,rva ('nncnlGdat4nn Page 1 of 3 Pages

[ tef i CORPS OF ENGINEERS
_WAILLA WALLA DISTRICT IBoring No. 1b1Vy-23 Desig. >\/fW-23 Diam.(Casing)

N 1111991 E

Elevation Top of Boring 40641 ft M.S.L

Total Overburden DrilLed 74.0 Feet

Elevation Top of Rock M.S.L

Total Rock Drilled 00 Feet

ELev. Bottom of Boring M.S.L

Total Depth of Boring 74.0 Feet

Core Recovered _ % Boxes - No-

Core Recovered _ Ft: - Diam. - In.

Soil Samples _ In. Diam. _^. No.

Soil Samples _ In. Diam. _ No.

SCALES ORE/SAMPLE BLOUs

N0. ^ DEPTH PER FT SAM

ELEV. DEPTH SI2E CORE
SYMBOL ^ RANGE REC'VY

Haamer Yt. Boring Started T1FC'S 91

Hammer Drop
Boring Coapleted 1)FC 4 91

Casing Left
$Z 52.7

Subsurface Water Data
PageObs.

Well

Drilled By: K- neNart

Sn-150Mfg. Des. Drill:

Inspected By:

Classification By: V Y. Kirro /WHaCI

Classification By:

L

M
CLASSIFICATIONE

T
L OF MATERIALS

0.0 - 47.0 FILL. Ground was excavated
to a depthof 47.0 fcet in an attempt to
remove petroleum contaminated soil.
The resulung hole was backfilled with
the excavated material after it had been
allowed to aetate and the petroleum
products to evaporate.

GENERAL REMARKS:

All logging by Westinghouse-Hanford personnel, Drilling Contractor - Harrison-Western
Company

PLING & CORING
OPERATIONS

APP-69
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Site 1100 Area C'nrt¢nlidntinn, 44c9ng-No. NM-23 Desig. MW-23 Page 2 of 3 Pages

SCALES ORE/SAMPLE
P &

BLDUS
PERF SAMPLING & CORING

w
E

^t
T CLASSIFICATION

ELEV. DEPTH
T INO. DE

I I
S1ZE

R' OPERATIONS
L

OF MATERIALS
RANGESYMBOL REC V

30

^^ .. . . .

35

40
,

. .. .. . . . .

45

47,0 47.0 - 51.5 silty GRAVEL; 90% gravel,
49.0 10% silt w/a trace of saod; 5Y5/1; dry;

moderately sorted; gravel: subangular to
subrounded; 95 %basalt, 5% other, silt:95 S

49.0
9

85 % basalt,
1
0% quacu, 5% felsic; no

50 51,0 visible raaction to acid.
Sand content increasing to 5% at 50.0

ft.

51.5 - 52.7 GRAVEL w/imerbedded silt
and clay; 70% grevel, 25% silt and clay,
5% sand; 5Y3/1; moist; moderately
soned; angular to subangular to
subrounded; 80% basalt, 15% quanz, 5%
elsics• novisiblereaction to acid.

55 52.7 - 57.0 gmvelly silty SAND; 25 %
50% sand; 5Y4/1; wet;gravel 25% silt ,,

poorly sorted; an¢uIar to subangu1ar,
- basalt,10 % felsics; no45% quanz_ 45 %

visible ceacnon to acid.

- 57.0- 74.0 SAND; 95% sand, 5% gravel;
wet; fairly well sorted; subangular to
subrounded; 50% quanz, 35% basalt,
l0% felsics, w/trace of mica (5%); no
reaction to acid.

60- 59.0 ft. SAND; 100% sand; 5Y3/1; wet;
very wellsotted;60%quartz,30%basalt,
5% felsic, 5 % mica; no visible reaction to
acid.

65

BORING No. MW-23

APP-70
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site 1100 Areri ('nnmlid:rtion aq-tirg,py. MW-23 Desig. A'!W-23 Page3 of 3 Pages

SCALES ORE/SAMPLE
P
BLDUS
ER F SAMPLING & CORING

w
E

Ia
T CLASSIFICATION

ELEV. DEPTH
DEPTNNO.

S IZE
CR OPERATIONS ^ OF MATERIALS

RANGE RSYMBDL VE

Bouom oFhola @ 74 ft depth

BORING No. MW-2i
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I^
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#:

^.r

- --
U.S. ARMY Site 1100 Area ('oncnlidation Page 1 of 2 Pages

^.^.j CORPS OF ENGINEERS
AII,LA WALLA DISTRICT eoring No. MW=24 Desig. A,iW-2d Diam.(Casirtq) y3 ''

..Tr.TTia,Tr.Tr. ..mT T T ^^ Co'ordlnatesN 1111R61 E 59d02d3

Elevation Top of Boring 40674 ft M.S.L

Total Overburden Drilled 68.0 Feet

Elevation Top of Rock M.S.L

Total Rock Dri l led t111 Feet

Elev. Bottom of Boring M.S.L

Total Depth of Boring 68.0 Feet

Core Recovered _ Y, Boxes - No.

Core Recovered _ Ft: - Diam. - In.

Soil Samples _ In. Diam. R No.

Soil Samples _ In. Diam. _ No.

ELEV.I DEPTH
NO.

SIZEIRANGE

Hamner Yt. Boring Started NOV 1991

Hamner Drop
Boring Completed N(lV 21 91

Casing Left
$Z 52.4

Subsurface Water Data = Page

Obs. Well

Drilled Bye K. DeHart

SD-150Mfg. Des. Drill:

Inspected By:

Classification By: VT. King tWHf')

Classification By:

M
E T CLASSIFICATION
LL OF MATERIALS

0.0-4.0 Fill

w.u -3.u gravevy a^u; 03 z coarse,
medium, and fine gntined sand, 15 %
gtavel, trace of silt; 5Y2S/1- moist•
sand: 70% quartzi 20%basalt, IN
felsics and other lithics (mica, etc.);
angular to subangular, gravel: small to
medium pebbles, basalt and quartzite; no
visibEe reaction to acid.
5.0 - 7.3 gtavelly SAND; 90% sand,10%
gravel; sand: medium to fine grained;

sorted; 5Y2.5/1; angularto
pebblessubtounded to

dry; poorly to moderately
to subangular to
^.% quanz, 40% basalt,
;ht reacGon to actd,
e with a trace of sand..

18.8 - 26.4 silty GRAVEL; 85 % gravel,
15 % silt, trace of sand; pebbles and
cobbles in gravel; 5Y4l1; poorly sorted;
angular to subangular to subrounded to
rounded; 50% basalt,40% quartz, 10%
felsics; mild to strong reactton to acid.

GENERAL REMARKS:

Boring logged by Westinghouse-Hanford personnel, Drilling contractor - Harrison-Western
Company

?LING & CORING
OPERATIONS

APP-73
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' n"rg

whk^°
, apW

Site 1I00 Area Cnn¢nlidntinn BoringNo. MW-24 Desig. MW-24 Page 2 of 2 Pages

SCALES ORE/SAMPLE
DEPTHN0

BLOUS
PER FT SAMPLING & CORING E

M
T CLASSIFICATION

ELEV. DEPTH
.

SYMBOL
SIZE

RANGE RECRVY OPERATIONS < y OF MATERIALS

26.4-28.0 SAND; 100% sand; 95%
. . coarse to very coatse grained, 5%

di l2 5me um g retned; ightly moist;. Y2/0; s
li dy well sorte ; angular to subangularfa r

.. . .. to subrounded• 50% basa7t, 40% quanz,
28.8 10% fe!sics and mica.

30
31.3 " 28.0 - 41.4 SAND; 100% sand; 95%

. .
medium to fihe gtained, 5% very fine
grained;2.5Y3/3; slightly moist well

d b 6.. sorte ;su angulartosubrounded; 5%
quartt, 30% basalt, 5% lithics; no visible
reactiontoacid.

33.8

35-.
35.8 " . . . .

. . .
.. . . 38.7 . .

. . . ..
40.7

. . . . . :. . _ . . . .
40

.,^ 41.4 - 43.8 gravellySAND; 90% sand,
10% cobbles; sand: coarse to medium
coarse to medium grained; 2.5Y2/0;

. "' . moist (due to rain); moderately sorted;
ular to subrounded; cobbles:suban

43.8
g

subrounded torounded' 50% basalt, 40%
^

45
45.8 ^ quanz, 10%lithicsand felsics; novisible

ction in acid.

43.8-46.3 gravelly siltySAND;25%
av 40% sandilt 5Y2 5/1! 35% dr;gr , ;e , s .y;

poorly soned; ssnd: anguler to
subangular to subrounded, 55 % qu^artz,
40% basal[, 5 % felsics; pebbles: 95 %
basalt, 5% others; no visible reactionto

48.6 cid.
51.1 46.3 - 50.0 silty GRAVEL; 90% gravel,

50 10% silt; 5Y5/I; dry; moderately sorted;
gravel: subangular to subrounded; 95%

silt: 85% basaltbasalt 5% other 10%
. :

,,,
quanz, 5% felsics; no visitile reaction to. . , .. .cid.

. •
50.0-52.4siltysandy GRAVEL; 80%
gravel, 10% sand, 10% silt; 5Y3/l;poorly,
soned; dry; angular to subang+ lar to

53.8 subrounded;45%quartz,45%basalt,
55 55.8 10% felsics w/tmce of mica; no visible

ction to acid.
4 0 l S52 57 i ND 25 %. . . - g®ve. . ly s lty A ;

gravel, 25% silt, 50% sand• 5Y4/1;wet;
poorly soned; angu!ar to subangular;

b5 5 1 % lsics; no4 %quanz, 4 % asalt; 0 fe
visible reaction to acid.

57.0-59.0SAND;95%finetomedium
grained sand, 5% gravel; wet; faidy well

60
soned; subangular to subrounded to

35%basalt 10%rounded;S0% uartz
.

,q ,
felsics, 5% mica; no reaction to acid.
59.0- 68.0 SAND; 100% sand; 5Y3/l;
wet; ve ry well sorted; 60% quaaz, 30%
basalt, 5% felsics, 5% mica; no reaction
to acid.

65
... . . .

^^^..
... .. .. . .

Bottom of boring @ 68.0 ft.

BORING No. MW-24

APP-74



TX1F/RT -9)-h7

^

tl^i

. yry{^. .. ^.

iv

NA1

We^"M

U.S. ARMY site 1100 Area ('nncnfidatinn Page 1 of 2 Pages

^a^^j CmRPSOFENGINEERS
ALLAA WALLA DISTRICT Boring No. MW-25 Desi g. 1bfW-25 Diam.(Casing)

TFST BORING FIELD L0
Co-ordinates N '> 177250 1 E 5939931

Elevation Top of Boring 404 47 frt M.S.L Hanmer Nt. Boring Started NOV 25 91

Total Overburden Drilled 52_5 Feet Hammer Drop
Boring Completed

Elevation Top of Rock M.S.L Casing Left
SZ52.5

Total RockDriLLed 0-0 Feet Subsurface Water D ata = Page

Etev. Bottom of Boring M.S.L Obs. Well

Total Depth of Boring 52_5 Feet Drilled By: K DeHart

Core Recovered _ X Boxes - No. Nfg. Des. Drill:

Core Recovered - Ft: - Diam. - In. Inspected By:

Soil SampLes _ In. Diam. __M No. CLassification By: P Raftualln (Trl^

Soil Samples _ In. Diam. _ No. ClassificationBy:

SCALES ORElSAMPLE BLOUS
PER FT SAMPLING & CORING

w
E

M
.^r CLASSIFICATION

ELEV. DEPTH
No. DEPTH

SLZE CORE
I

OPERATIONS L
I

OF MATERIALS
SYMBOL RANGE VREC -

0.0-4.5 FILL

- 4.5 - 8.0. sandy GRAVEL; wet (dueto
5.0 reio).

:a

5R:

8,0 8_0 - 10.5 sandy GRAVEL; dry;
10.0 . _^. contains basalt cobbles to 6 inches.

.10 :i: .. .

10:5 - 23.0 SAND; medium to coarse
sand; quartz, basalt, and metamorphic

. : : grains.

14.0
ti 16.0

18.2
20.0

20

23.0 23.0 - 33.0 cobblySAND•mediumto
25.0 i-; coazse grained sand; sand: basalt, quanz,

aod metamo^phic nins; cobbles:

GENERAL REMARKS:

Geology logged by ICF for Westinghouse-Hanford, Drilling Contractor - Harrison-Western
Company

BORING No. MW-25
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01.

Site 1100 Area Cnnsolidatinn Boring No. MW-25 Desig. MW-2$ Page 2of 2 Pages

SCALES ORE/SAMPLE
T

BLa+s
PER FT SAMPLING & CORING

W
E

I"t
T^ CLASSIFICATION

ELEV. DEPTH
HNO. DEP

SIZE
R

OPERATIONS ^^ L OF MATERIALS
SYMBOL RANGE VREG .

.

. ^ . ... . .

. i,. . ^ .

. ^.: ^ . .. . ^

. ^ ^

^
28.0 .

. ^ 30.0 . . . .. . . . .. i_. . .

30 ^ , : . . ^ .. . +^r . ^ .
^.:

. .. . . .. . . . .

. . _ . i.: . ^ .

33.0 ^ ^ - 33.0 - 40.0 SAND with cobbles; sand:
35.0 medium to coarse grained; basalt and

. . ^ .. , , . 9uartzgrains; cobbles: metamorphic and

35
basalt composition.

38.0
. . . . .

. . .

4

40.0 ^

^

.
.

. . . .
. .. . . . . .,__

. "
. . ... , .

0 40 0- 45.0 sandyGRAVEL; 40% sand,
60% gravel; conta ins basalt cobbles to 5
inches. . ^

. . ^ - .:^V ^.

43.0 .
.

^ ^ .
45.0

yt

45 ty GRAVEL; 30%
60% ravel^ 10sand, g % silt ; basalt

cobbles to6 inches; moist; capillary
fringe(?).

48.0
0 0.5

-

49.0 - 52.5 silty gravelly SAND; coarse
ravel 10%:silt75%^sand 15^%in d

50 . .^ , ;, ggra e ;
moist.

Bottom of boring ^ 52.5 ft.
Water level measured @ 52.5 ft.

BORING No. MW-25 ^
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