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DOE/RL 92-67
EXECUTIVE SUMMARY |

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 Hanford 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-1 (figure 1-1) are the focus of the
information presented in this addendum. A limited field investigation/focused feasibility
study (LEI/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
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

LFI’s. Figure ES-1 presents a process flow chart of the overall study, decision making, and
cleanup process for the OU’s. '

Once the environmental and regulatory information for each WMU was evaluated
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 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 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 statate 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 WMNU’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-1.

ES-1 LFI/FES
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Table ES-1. Waste Management Unit Summary

WMU Number Approximate Volume (Total)
Underground Storage Tanks 21 380 Cubic Yards
Soil Sites with Metals -6 440 Cubic Yards
Soil Sites with Organics 12 : 940 Cubic Yards
Spifls . 5 125 Cubic Yards
Septic Systems 6 3,600 Cubic Yards
Debris Sites 2 10 Cubic Yards
PCEB Transformers/Pads 6 410 Cubic Yards
Others 2 No Estimate
Landfiils : 2 Approximately 5 Acres
GW Monitoring Locations 6 '

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

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 destmction (incineration). The latier was evaluated in order to assess potential
savings that might result from onsite incineration of soils from multiple WMU’s.

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
cleamup goals would be excavated, treated if necessary, and properly disposed of in a
permitted facility or incinerated onsite.

For groundwater, a monitoring and evalnation 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 resuls 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 (DOE/RL-1904) and efforts by EPA and Ecology to streamline the
CERCLA process by utilizing the FFS approach as. discussed in the NCP. '

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 LF1/FFS
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completed to provide an analysm of the. ability of cleanup alternatives to meet the CERCLA
program goals for remedial actions; namely, to protect human health and the environment,

- maintain that protectlon over t}me, and mmmuze 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 dunng and after remedial actions. Additional
reporting requirements will include a Five Year Review and Construction Completlon
Report. In the event that remedial actions differ significantly from the ROD, it is expected
that an Explanation of Significant leferences, ROD Amendment, or a new ROD-would be
issued and the Administrative Record amended. ' These activities are discussed further in

paragraph 4.1.2.

LFI/FFS ES-4
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1.0 INTRODUCTION |

The 1100 Area of the U.S. Department of Energy’s (DOE) Hanford Site was placed
on the National Priorities List in July 1989, pursnant 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 ez 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 annmpaﬂon 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) joinfly 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-EM-2, 1100-EM-3 and 1100-TU-1) would be potential candidates for an
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 ADDENDUM

The 1100-EM-1 Phase I Remedial Investigation (RI) report concentrated on the initial
site characterization for the 1100-EM-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 IT) -
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 poteatial 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 durmg
a combined remedlal 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 s LFI/FFS



DOE/RL- 92-67

groundwater of contaminant releases at the WMU S. Whﬂe 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/RI-1904) and efforts by EPA and Ecology to
- streamline the CERCLA process by utlhzmg the FFS approach d15cussed in the NCP.

This addendum provrdes only sufﬁc1ent redevelopment of matenal from the LFI’

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 Tist of documents that were relied on to
develop and present the information and evaluauons in this addendum are included in
section 6:and are present in the 1100 Area Admnustrauve Record.

The development of this addendum has heen 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
resulted in an ongoing regulatory review and comment process as information from the LFI
and FFS activities was developed. As such, regulatory agencies have made comments during
the addendum development, and DOE has had the opportunity 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 th1s addendum will follow gutde]mes as stated in paragraph
- 9.2.1 of the Tri-Party Agreement. . _

1.2 OPERABLE UNIT DESCRIPTION. o

1.2.1 1100-EM-2 .

Thls OU is located in the southwest corner of the Hanford site near the north border :
of the City of Richland, Washtngton (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 QU 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 RY/ES.

122 1100-EM3

‘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 prevmusly ‘
removed UST. Four fuel UST’s were removed from the OU in 1991, : ‘ -

LFEI/FFS 12
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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 (km) (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 NIKE 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

‘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 rcgulatory 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 NEPA Values and Location in 1100 Documents

NEPA VALUE 1100 DOCUMENT 1100 DOCUMENT
" DOE/RL-92-67 (Vol. IV, DOE/RL-92-67 (Vols. I-IT)
Addendum)

PHYSICAL

CHARACTERISTICS
Operable Unit Vicinity Section 1.6 Sectioﬁ 1.4
Meteorology Section 2.1.1 Section 2.1
Hydrolégy Section 2.1.4
Geology = Section 2.1.3

ECOLOGICAL

CHARACTERISTICS .

Human Ecology Section 1.6.1
Land Use Section 4,2.2
Water Use Section 2.1.2, 2.2
Culmral Reséurces Section 1.5 3, 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 REMEDIAL
ACTIONS

Section 4.1, 4.2, 4.4

Compﬁance with Statutory Law
Short-Term Impacts . 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 Section 1.3

CONTACTED

LAND USE, POLICIES, Section 4.2.2

COI\“E?IROLS o - o
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associated with past activities in. the 1100 Area such as lead, su]func 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.
‘ Radlonuchdes are not associated with past act1v1t1es 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 {secuon 300.160 (2)(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 fesource 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 descnptlon of general historical use of the 1100 EM

1100-EM-3, and 1100-IU-1 OU’s.

14.1 1100-EM-2

Pnor to 1950, a few small farms occupied the 1100-EM-2 OU area. The area near the
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 i in
the early 1950°s and has been used pnmanly for vehicle and equipment maintenance since.
The site also served as a warehousing and transpo:tatlon distribution center. Most of these
activities, along with gas station services and support of Hanford’s bus transportation system
are still occurring today. An antifreeze’ dlsposal UST was removed beneath the 1171
building in 1986 and was addressed as paxt of the 1100— -1 RI/FS.

1.4.2 1100-EM-3

Prior to 1943, the 1100-EM-3 QU, 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 supphes brought in on the Atomic Energy Commission -

LFUFES | 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 repa:r 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, warchousing, fabncatlon shops, radio maintenance, and radiography and research
administrative offices.

1.4.3 1100-TU-1

Prior to government acquisition in 1942, the area near the 1100-IU-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 finids, 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 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.

1.5 CURRENT USE

This section presents a brief description of the current usage of the 1100-EM-2,
1100-EM-3, and 1100-TU-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 warchousing 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.

19 ' LFI/FFS
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1.5.2 1100-EM-3

During the last 25 to 30 years, the IIGO—EM 3 OU area has been used for office and S~

.- warchouse 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 areds, warehousing, fabrication shops, radio
maintenance, and radlogmphy and research admnustratlve offices. -

1.5.3 1100-IU-1

In the late 1960°s, the buildings at the southwest end of the QU 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 act1v1t1es since the ending of NIKE operations in the
late 1960°s and are intact, but abandoned, today. Current ALE management po]rcres are
presented in the ALE Facﬂlty Management Plan (Battelle 1993). '

-'The ecology of the three OU’s is bneﬂy 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-1 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 proxmnty to the 1100-EM-1 OU, the ecology of the
1100 EM—2 and 1100-EM-3 OU’s is very s:mﬂar

1.5.4.1 1100-EM-2 and 1100-EM—3 The results of wildlife surveys and ecologlcal '
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 extensrve
alteration of habitat in the two OU’s, little wildtife habitat remains. '

1.5.4.2 1100-IU-1. A summary of mfonnatmn from the report Ecologrcal Perspective of

Land Use History: The Arid Lands Ecology (ALE) Reserve" (Hinds and Rogers, 1991) is

presented below:

The ALE, estabhshed in 1967, is compnsed 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 suirounds the 1100-IU-1 OU. The ALE ‘

- was set aside to preserve native vegetation types and serves as an ecological ' s
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
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the main OU area. Pacific. Northwest Laboratory manages the ALE Reserve
for DOE S

The vegetatlon of the area is characterized by widely distributed shrubs,
perennial 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 inciude:
winterfat, thyme buckwheat, sagebmsh 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 conceming 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, National Register sites, ancestral

cemeteries or burial grounds, usual and accustomed fishing sites, anadromous fisheries, sites

- for practice of traditional Indlan religion, subsistence and medicmal plants, and old homes1tes
-and place names.

1;5.5.1 110_0-EM-2_ and 1100-EM-3. 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 arid
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 NIKE 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 constmctlon
may be ehglble for the reglster _

The greater area of Rattlesnake Mountain is cons1dere=d 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 reguire close coordination with
interested and affected tribes and the State of Washington Historic Preservation Office.

1-11 LFI/FFS
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Prior to initiating any potential cleanup activities at th_e NIKE facilities, a culturai- resource P
survey would need to be conducted to evaluate any undisturbed ground that could be c
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

anthorities 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. . S S L

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

The North Richland Well Field, the 1100-EM-1 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-EM-3 QU, 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 natural groundwater 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 1100-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, o
the possibility of some migration pathway from the 1100-EM-3 OU to the well field cannot -
be tuled out due to their close proximity and complex hydrogeology that has not been
characterized in great detail. Groundwater samples from wells within 1100-EM-3 OU and at’
the well field have not detected gasoline or diesel fuel contamination (Year End Report for
3000 Area Underground Storage Tanks) (WHC-SD-EN-TI-064). S

Characterization of the facilities and contamination at the 1100-EM-1 OU was
reported in Phase I Remedial Investigation for the Hanford Site 1100-EM-1 Operabie Unit - '
(DOE/RL-90-18) and in the 1100-EM-1 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 km (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 comer of the 1100-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-3-0U’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.

1
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The main part of the City of R1chland hes 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 focated 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 Rattiesnake Hills and functions
as an ecological research area. The ALE is a limited access area and compietely surrounds
the 1100-IU-1 OU. The ALE was set aside to preserve mative 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
purpose of the park is to study the environmental impacts of energy developments and to
inform the public of available options for environmental and land use. Studies at the park
include biotic transport processes, the dynamics of arid land ecosystems, mineral cyc]mg
processes, dynamics of wild populations, and remote sensing studies..

| Natural gas was discovered on the north slopes of the Rattiesnake 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 LFI/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-EM-1 RI/FS (DOE/RL-92-67) and section 3 of the
Phase I RI Report (DOE/RL-90-18) 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-EM-1 QU (DOE/RL-92-67, section 2). Data presented therein was
obtained from historical records gathered at the Hanford Meteorological Station (FIMS); the
Hanford 300 Area automated meteorological station; and the Richland, Washington, Airport. -

Precipitation in the vicinity of the 1100-IU-1 QU 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 NIKE launch site located at an
elevation of approximately 1,200 ft. Average annual precipitation at the NIKE control site
located at the crest of Rattlesnake Mountain, at an elevation of approximately 3,500 ft, is .
20 cm (7.87 in) although this figure is suspect, and 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 wetiands
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 Yakima 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.

2-1 | | LFI/FFS
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2.1.3 Geology

Local geologic settings are summarized in the following paragraphs. The discussion
emphaSJzes 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-%0-18, DOE/RL-92-67, WHC-MR-0391, and Gaylord and Poeter, 1991.

2.1.3.1 1100-EM-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 RY/FS, figure 2-2, is also applicable to both the 1100-EM-2 and 1100-EM-3
OU’s. Information obtained from the drilling of 22 soil borings and 23 groundwater .
monitoring wells during the 1100-EM-1 OU RI and 5 groundwater monitoring wells installed
between the 1100 Area and the City of Richland well field in 1988 (Bryce and Goodwm,
1989) was used to develop the idealized stratlgraphlc column depicted.

: The shallow depth of these borings and wells poses substantial limitations on the
rehabﬂlty 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-EM-3 OU’s. Noxne of

- the bonngs extended through the suprahasalt strata to bedrock

A cross-sectlon 1dent1ficanon map is prowded in f.he 1100-EM-1 RI/FS, ﬁgure 2-3.
Cross-section D-D*, figure 2-6 of the 1100-EM-1 RI/FS, was constructed with a northeast-
‘southwest orientation through the 1100-EM-1 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-EM-1 study are
included in DOE/RL-90-18, appendix F and DOE/RL-92-67, appendix A. Geologic logs for
monitoring wells MW-23, MW-24, and MW-235 installed within the 1100-EM-3 QU as part
of the UST removals are presented in the appendix to this addendum. S

Deescriptions of the basalt and suprabasalt stratigraphy as presented for the
1100-EM-1 OU in DOE/RL-92-67, chapter 2, are also apphcable to the 1100-EM-2 and
1100-EM-3 QU’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-TU-1 OU. The
following sections have been excerpted from studies performed as part of geologic

2-3 ' LF1/FFS
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characterization activities peIformed for the Hanford Site Basalt Waste Isolation Project
(Fecht et al., 1984). L e S

2.1.3.2.1 Structure. The Rattle_:snake Mountain area lies within the Yakima Fold Belt, one
of three structural subdivisions of the Columbia Platean. Collectively, the Rattlesnake '
Mountain area consists of three distinet 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-TU-1 OU lie
within its bounds. The latter two strucmral segments will not be considered further.

Rattlesnake Mountain is typ1ca1 of the antlclmal ndges that charactenze the Yakima
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 i isa
structural element of the Cle Elum Wallula lineament, a fundamental structural feature of the
Columbia Plateau. Additional details concering the structure of Rattlesnake Mountain and
vicinity can be found in chapter 3 of Fecht ez al., 1982 '

2.1.3.22 Geomo;ghology Degmdatmnal processes are most active along the crest and
upper flanks of Rattlesnake Mountain, with surface runoff being one of the most effective
geomorphic agents in modifying the land surface. 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 permlts eolian processes to entrain and
transport fme-gramed sediments to other down-wmd snes :

Vanous sizes and types of landshdes occur within the Rattlesnake Hills arca. The -
failures are the result of mass-wasting processes along fault-induced escarpments.  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 NIKE launch
site. The Mabton interbed apparently was the primary fallure surface for this and many of
the other larger landslides in the Ratilesnake 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 CaCO;, -
with older crusts cemented by Fe,0, and Si0,. Calcium carbonate formation is common to
sediments of the area and varies from weakly calcic to petrocalcm Silicretes and ferricretes
are rarely observed. .

2.1.3.2.3 Stratigraphy. The NIKE Cont:rol Center pomon of the 1100-IU-1 OU, Iocaied 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 $13-88 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 tb15 member occurs in the area. Itis typically fine-grained to
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glassy and contains wedge shaped pLLg100hse phenocrysts and-rare olivine. The Pomona
Member has been radiometricaily dated at 12 million years before present (McKee er al.,
1977). A normal stratigraphic section of the Columbia River Basait Group is ant1c1pated
beneath the surface exposures.

There is less than 1 foot of eolian sedmlents and in situ weathered rock ﬁagments
overlymg bedrock at the NIKE Control Site.

The NIKE Launch Site portion of the 1100-TU-1 OU, located at an elevation of
approximately 366 m (1,200 ft) on the northern slope of Rattlesnake 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 textare
of the rock is medium-to-fine grained with abundant microphenocrysts of plagioclase. The
Elephant Mountain Member has been radlometnca]ly dated at 10.5 million years before
present (McKee et al., 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-grained sands and silts within the stratigraphic section of Iowa Flats (Fecht ez al., 1982).
“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

dominate the post-Hanford formation sediments in the vicinity of the Launch Site facilities.
There are no subsurface borings near the Lannch 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 installation 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 sepamtely :

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 minimum of 0 to a maximum of 11 cm

(4 inches) of annmal seepage from precipitation reaches the saturated zone. Unsaturated zone
modeling for the 1100-EM-1 OU, reported in the 1100-EM-1 RI/FS, provides a best estimate
range of 1 to 2 cm (0.35 to 0.7 in) of average annual recharge to the saturaned zone,

25 LFI/FFS
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The unconfined aqulfer 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, wrth
groundwater flowing from west to east, is found beneath the aquitard.

. Prevailing groundwater flow of the unconfined _aquer is from the west (recharge
from Yakima River) to the east (discharge to Columbia River) in the area surrounding the
1100-EM-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-EM-3 OU’s travels
eastward to the North Richland Well Field but i is diverted around it. A more detailed

-description of the unconfined aquifer flow regime and groundwater potentlometrlc surfaoe

maps are found in the 1100-EM-1 RI/FS

2.1.4.2 1190-I0-1 OU. The oc':currence- and nature of flow of the groundwater at the
1100-TU-1 is complex due to the steep. hydraulic gradient and complex lithology at the site.
A scarcity of reliable data points in the Rat{lesnake Mountain area further complicates the -
development of an accurate'r@resentation of thé local groundwater flow regime. S

Groundwater flow beneath the crest of Rattlesnake Mountain occurs entlrely W1thm

basalt bedrock. Very rough hydrauhc head measurements 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 £t) 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 h1gher hydrauhc conductivity overlying zones of lower conductivity
"daylight" to the ground surface (Schwab et al 1979)

The Juvemle hydrochemlstry of the spnng 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-1 1s 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 HISTORICAL GROUNDWATER 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

IIOO—EM—z Area Groundwater [ TIO0-EM-3 Area Grolmdwater

_ Monitoring Wells ___ Monitoring Wells
MW-T 699-S40-E14
MW3 §09-SAT-E3A

699-S41-EI3B

MW-17
MW23
MW-24
MW23

Data for the first four groundwater monitoring events, Rounds 1 through 4
(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 I Supplemental Work Plan (DOE/RL-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
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Wet chemistry analytical data showed nitrate to exceed MCL’s, table 2-3.

Table 2-3. Wet Chemistry Parameters

Analyte | # Rounds | [Mean] | [Max] | MCL | PMCL | SMCL | MCLG | MTCA
| Detected | mg/L | mg/L {mg/L| mg/L | mg/L | mg/L | mg/L
Nitrate 475 18 347 | 10 > - 10 25.6

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 particular 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

~ Analyte [ # Rounds [ [Mean] [ [Max] | MCL | PMCL | SMCL | MCLG | MTCA

| Detected | pCV/L | pCV/L | pCi/L | pCi/L | pCi/L. | pCV/L | pCUL
Alpha 5/6 6.5 17 15 - - 0 -
Beta 6/6 13 24 see text - = 0 .

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.

2-9 LFI/FFS
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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 [ [Mean] | [Max] [ MCL [ PMCL [ SMCL [ MCLG [MTCA
| Detected | pe/L | po/L | pc/L | pe/L | pe/L | pe/L | pe/L
Alpha 376 4 6.02 | 15 : = 0 -
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
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 concemn 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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ARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100:U-1 {Page 1 of 11)

WASTE MANAGEMENT
UNIT

' 1100- EV:‘-Z

SITE CONSIDERATIONS

HISTORICAL FILE REVIEW
COMMENTS =

SITE ASSESSMENT COMMENTS/FINDINGS

Steam Pad Tank #2
UST 1171-2.

Steam Pad Tank #3
UST 1171-3,

Inspect surface.

Installed 1984.

4000 gal fiherglass tanks last contamed
wastewater.

Scheduled for removal in 1993/94, _

700 Area Waste Solvent
Tank

Inspect surface. -

See WIDS.

Tank has been removed and site remediated. *.

_ (Unit 703-1).
Tar Flow NEW SITE -Observed soft tar like substance that remains on
’ e the surface and has flowed about 150 feet
northeast into a drainage channel. Vegetation isy
sparse. Flow is located about 1,050 feet north i
‘the. northwest corner. of the 1171 building.
Stained Sands "NEW SITE Observed stained sands on east stope of'sand?_f

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 bunldmg;‘

Neptunes Potato &

Separator Tank. {Trident),

Check for stained soil &
stressed vegetation.

Refer to air photo
1-30-1948 # 2-169.

‘observed. The three distribution trenches at the enﬁi

Walked along existing trench. No visible ewdenc
of a release or stress to the environment was

L9-76-T4/H0d

of the main trench have been disturbed and are no
longer visiblé due to agricultural activities. Concrete
tank observed which may be associated with the
: trench.

ll

Bus Lot Dry Wells (6).

NEW SITE

A site plan was obtained showing
drvwetl focations.

- Observed drywells located south and southwest of

the 1170 Bus Statioi. Five wells are open 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
vigible. Informed DOE & KEH project managers of
Drywell locations/regulatory concerns. Drywells will

be addressed under
project # LO 44,
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 2 of 11)

WASTE MANAGEMENT
UNIT

Bus Shop Underground
Hoist Rams,

SITE CONSIDERATIONS

Check for leaks.

HISTORICAL FILE REVIEW
COMMENTS

Hoists replaced in 1986 due to
leakage.

SITE ASSESSMENT COMMENTS/FINDINGS

No- visible evidence of leakage.
Analysis of soil sampling indicates that remediation
was complete.

Hazardous Staging Area.

Check for spills.

See WIDS,

(now closed). No visible evidence of leakage.
Waste was containerized, no leaks or spﬂls

This was a RCRA less than 90 day storage area
reported.

1171-4 UST.

-Check for spills.

 UST installed 1953 for used oll.

UST. located inside. Ilght equupment shop
-~ Annual Tightness -Test-Performed,
“UST removal-scheduled for 1993/94. -

1171-6 UST.

-...Check -for spills.

-UST installed 1953 for used oil. '

“-Annual. Tnghfnesé ‘Test- Ferfodned
ST removal scheduled for. 1993/94

1716087,

1100-EM-3

“Check for spills.

YST installed 1953 for used oil.

UST is under-temporary closure -and-: removal o
scheduled ‘during the upgrade:of the 1171- shop
bwldlng : '

1234 Simulated High-Level
Waste Slurry Treatment &
Storage Yard. :

Check for spil.ls!stained
goil,

-Storage began in 1981.
' See WIDS,

performed. Discussion with PMNL indicates that spills
have been cleaned up and a RCRA Closure Plan has
been submitted to EPA and Ecology.

Site secure, LF! walkthrough of storage area not "

1240 French Drain.

NEW SITE

evidence of spi!ls into drain. No evidence that drain
is attached to sewer
(reported to discharge into soil). PCB. satellite

Drain is located west side by loading dock. No
collection area close to drain. -

1240 Hazardous Waste -
Staging Area. -

Check for spilis/stained
soil.

See WIDS, .
Pad was used since 1951 to
stage/store hazardous materials.

- Two drairis in storage pad that drain into the scil, "

Pad has old stains on it.

1240 Compressor Oil Spill
Area,

| NEW SITE

Obhserved area of old spill, area is clean. Records
.indicate spill cleaned up to less than 2 ppm PCB's
in soil.

L9-26-TH/30d
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Table 2-8. SUMMARY OF LIMITED 'FIELD INVESTIGATION OF

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

1240 Suspect Spill area.

WASTE MANAGEMENT
UNIT

SITE CONSIDERATIONS

HISTORICAL FILE REVIEW
COMMENTS

NEW SITE

SITE ASSESSMENT COMMENTS/FINDINGS

Obsarved 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,leaks 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. Buﬂdmg {1234) was secure at time of mspectlo i

mixed waste)

2.0€-08 Ci of Cs-134 in

‘disposed of in sink.

Solution was discharged
accidently into Richland city
-gewer system in 1273, The sink,
trap and drain were surveyed
after the discharge; no
radioactivity was found.

1,650mL solution

It was-reported that the building would be
demolished No observatlon was made during LFi

1208 Sandblast Area. NEW SITE Refer to air photos " Observed waste sandbiast sand containing resid
-ASCS 8-20-62 ~paint & metal. chips, Current operations are iimlted”
{This air photo shows the activity to a smalt area, Potential for wastes to migrate
oceurring in Aug, 1962). 1992 offsne towards North Richland Well Field and ",
photo shows wind blown wastes. recharge ponds .
1218 Service Station. NEW SITE Refer 1o drawing . Inspected exlstmg concrete pad, .
: # 18-02-36, Observed two 8" drains in pad, piping and a brass ™~
_ _ cap attached to piping.
12121227 Suspected NEW SITE Interview indicated thai batteries Surface stains where observed and attributed to
Battery Aclid 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 7280. . _ _ :
JA anes- Steam Plant Drain Refer td drawing Inspected pad and drainé. Could not determine
Pad. NEW SITE 18-02-36 plate 4. where drain system discharged. No visible evidence

of contamination.

L9-T6-TA/E0A
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Table 2-8. SUMMARY OF LIMITED FIE_LD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 4 of 11)

“UNIT

WASTE MANAGEMENT SITE CONSIDERATIONS HISTORICAL FILE REVIEW
' " COMMENTS "~

SITE ASSESSMENT COMMENTS/FINDINGS

1226 HWSA.,

=1: 12/ UST Removal/Closure

1235 Bottle Dock.

| 3000-12 usT.
1212 Bottle Dock.

NEW SITE ‘ o " Observed metal debris in mound.
No evidence of spills. Mound appears to be a
source tfor fill material or storage of excavated soil.

= Sites.-

Southwest Corner Dirt _
Mound.

Check for spills. . See WIDS.
' : RCRA Satellite Area.

Check for spills | -~ RCRA storage records held: by
' KEH. : + evidence of-contamination observed. -
“.-Check for spills ' o See WIDS - Gbserved wastes stored on concrete pad in "

=---Check~for'- spills . »See drawings
o x K '-1802-02&180236 plate 10

Check for spills at-oil Do See WIDS
tank filt pipe: : :

NEW SITE See drawings 18-02-02 &
: 18-02-36 plate 10

JA Jones Oil Storage Tanks NEW SITE Fouhd old JA Jones drawing that Located tank site, area covered with snow during

{2). indicated tank location, Copy in LFl. Tanks may have been above groind 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, Observed wastes stored on concrete pad in

containers. No evidence of contamination observed:

InépeCted-RCHA-less than 90 day,storage area. No -

iy contamers ‘No-evidence. of: contamination -observed::

s -.No:‘evidenc_e -of -contamination” obser'ved. _

Dbserved small oil stain on soil at tank site. UST IS
“temporarily: closed. L

No evidence of'contamination observed at
abandoned bottle dock;

L9-T6"TH/HOQ
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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
s UNIT

SITE CONSIDERATIONS

HISTORICAL FILE REVIEW
COMMENTS

—

SITE ASSESSMENT COMMENTS/FINDINGS

1262 Solvent Tanké {4).

1100-1U-1 CONTROL
CENTER

-Check Tor splils

.Elevation 3000 feet

Refer to drawings -
# 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).

Radio tubes, wire, debris on
hillside

Did not observe soft during LFl due to snow cover.

Walked the NE slope below site found surface >
glass, debris, no radio tubes

Potential Landfill at Control

-Center at

top of Rattlesnake Mtn.

To be determined if
landfill identified during
L Fl activity.

Interviews indicated no landfill on
- top. Two suspect locations
tdentified in air photo.

Suspect locations are soil & rock borrow areas

6652-C UST ai Controi
Center.

Verify location.

6000 gal diese! tank. Annual
tightness testing performed.

" Located at-the south corner of the repair shop -

{building 6652-C},
No evidence of spillage at fill port.

6662-C SSL Active Septic
Tank & Associated

.Drainfield.

Verify location
Check for outfall pipe
" location,

" See drawing 18-02-36 plate 21,

Concern with outfall over NE slope.
No visible drainage, minor erosion channels down
slope are present i

|

6652-C SSL inactive Septic
Tank &

Verify Iacation.
Check for outfall pipe

Drainficld on top located on
drawing 18-02-36 plate 21.

No outfall pipe at this site.
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 6f 6il stains.
check for hydrauluc fluid : : - North Tracking Radar Pad showed rust stains.
" stains,

Berms were snow covered durmg LF1.

=

1956 TH/HOA
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-1UJ-1 (Page 6 of 11)

WASTE MANAGEMENT

UNIT

H-62-C Surface Gas Tank
Storage Area
{2} - 475 gal tanks.

SITE CONSIDERATIONS

Verify location and check
for stressed vegetation
and stained soil.

HISTORICAL FILE REVIEW
COMMENTS

Interview indicated area used for
paintbrush and general cleanup -
no containment was provided.
Retfer to drawing 18-02-36

- plate 21,

s

SITE ASSESSMENT COMMENTS/FINDINGS

Identified general site location.
No visible soil staining.

Control Center Disposal Pits
(4).

New Site identified during
- LFI activitles.

- Four pits approximately 2 feet deep by 3 feet in’
diameter. =
Contamed solid waste (cans,bottles) .

Building 6652-C
Abandoned Under Ground
Storage Tanks. Fuel Oil.
(4) - 1000 gal.

- Tanks may be located
~:under the. building. - -

.. -Interview indicates-that tanks -
-~ where not-removed. during

expansion- of bidg 6652-C..
- Refer to. drawing.18-02- 36
plate 21

. |-:suspect area due to snow cover,

Appears-that the expansion to building 6652-C wa$
“-: built over the location .of ‘4 of the tanks

{questionable due to structural reasons). The LFl .
:team-was unable to observe the.corner of the ...
~One ‘tank may be:
: Iocated-on-the' east corner of the ‘bidg. - '

‘Pumphouse’. Disposal-Stope

*NEW SITE-

-~ Noted-visible -evidence .of: dumpmg of..solid waste N

. on.slope. Small debris pile at the top-and waste .
- «concrete dumped on the siope

l- Pum_ph_ouse Latrine Fuel
Tanks,

Che_ck_. for stained soil.

See drawing 18-02:36 plate 21. -

1 - 1500.gal tank.
1-275 gal tank

Ahove ground tfuel oil tanks have been removed
Soil was not observed due to snow coverage.

Transformer Locations (4).

Look for stains which
could he potential PCB
. source.

Review drawing (site map
#H-52-C}.

No visible evidence of leakage.
Benton PUD indicated PUD transformers above
B0 ppm PCB’s at this location have been removed.

6652-G ALE Field Storage
Building Septic Tank &
Drainfield{4000 pal),

Inspect surface.
Interview site personnel.

See drawing 18-02-36
platg 22,

Surface was not observed due to snow coverage.
Need to complete interview,

Mound. Site NW of Bidg :
6652G.

' Verify location' and check

for stressed vegetation
and stained soil.

Refer to 89 air photo.

Interview indicates that berm has

been in place for over 21 years.

. Appears to be a windbreak or the location of a soil

research project by PNL's ALE Lab.
Vegetation is established on the mound. Area has ||
been scraped per air photo 1989. Surface was not -
observed due to snow coverage.

L9-76-Td/304
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Table 2-8. SUMMARY |= rfleED“hELD I&IVE?ST%ATION OF
1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 7 of 11)

WASTE MANAGEMENT

6652-1 ALE Headlquarters

Septic Tank & Drainfield
{6000 gal).

SITE CONSiDEﬁATIONS

Interview site personnel.

Inspect surface.

HISTORICAL FILE REVIEW
- COMMENTS -

See drawing 18-02-36 plate 22 &
16-10-10 plate 7.

SITE ASSESSMENT COMMENTS/FINDINGS

Surface was not observed due to' SNOW coverage.
Need to complete interview.

Ale Area Transformer Pads.

Identify pads and verify

transformer as non-PCB.

Check for stains which

could ke potential PCB
source.

See drawing 18-02-36 plate 22.
Transformers may have been on a
pad in the past similar to
Generator Bldg. Transformers,

Transformers are on poles.
. No pads or visible leakage.
Located West of 6652-PH(pumphouse}..
Benton PUD indicated PUD transformers above:
B0 ppm PCB’_s'at this location were removed. = ]|

H-52-L Surface Gas Tank
Storage Area. {2) - 475 gal
tanks.

Verify location.
Check for stained soit &
stressed vegetation,

interviews indicated area used for
paintbrush and general cleanup -
" no containment.
Refer to drawing 18-02-36
plate 22,

Site was not observed. i
Site is between huilding 8662-K and blda 66562~ D**

Abandoned UST's.
{1) -.275 gal ol

{2} - 2000 gal fuel il
{1} - 2000 ga! oil

{1} « unknown vol oil

Verify location.
Check for stained soil.

Locate-sites using drawing
-18-02-36 plate 22, Interview
indicates that tanks may have

been left with fuel inside,

- .. Located 3000 gal-fuel oif tank behind
generator bldg. '
‘Remaining tanks need to be located.

6652-G UST.
‘2000 gal fuel oil.

Contact'WI_—lC for
updated info.

Refer to drawing
18-02-36 plate 22 and H-6-635.

‘Observed UST location. e
No visible leaks or stained soi! was ohserved. e i

6652-P UST.
Unknown volume,
last contained diesel.

Contact WHC for
upcl_ated info.

See drawing H-6-635,
Tank located in 1989 during site
inspection.

Site was not observed. ' I1

6652-P supplied diesel fuel to generator Iocated'
inside of building 6652-P until building

burned down. I

66562-L UST.
Unknown volume,
last contained diesel.

Review existing volume
data.

See drawing #H-6-2286.
Installed 1962

{Bldg. 6652-L).

Tank located on the west side of bunker
Additional info needed on size/status.

19067 T/
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 8 of 11)

WASTE MANAGEMENT
UNIT

SHA/IAT

H-52-L Missile Bunker
sump. (Underground
facilities).-

SITE CONSIDERATIONS

Potential hazards,
Missile fuel{red fuming
nitric acid
aniline, furfury! alcohol,
JP3/JP4, hydrazine}.
Check sump pump area.

HISTORICAL FILE REVIEW
COMMENTS

Refer to drawings
40-02-03-& 26-03-03.

Several old transformers found. One was discarded _

SITE ASSESSMENT COMMENTS/FINDINGS

on the pad at the surface.
Sump areas appeared clean.
Some batteries and what appeifis to be old
momtormg equipmant’ was located in the south
missile sump. :
" Potential existence of a large hydraulrc fiuid tank -
due to extensive hydraulic system.-

Missile Bunker, Dram‘fleld
Active.

Inspect surface.

See drawing H-6-226

- Area was snow covered during LFI." "

Main 'Entrar_:c'e Stained Soil.

"NEW SITE

-+ Vegetation may be stressed, . seasonal assessment

. Observed: stained soil and debris at location.

recommended

0Z-C

Ditch:

‘)]_

‘ -Massﬂe Bunker, Discharge

::Check:Rock: & gravel -
-lined ditch.for debris:or

contaminants.
- Locate catch basin,

- Verify dischargé source

" as-above or below
ground.

~See:drawing -18-02-36 plate:22 -
-and project file.

“Water observed discharging ‘into rock-filled ‘trench. :

. Source .of:waste water not-determined. . v

- - Discharge -water contained particulate matter. i
- . Ditch was filled with snow.

Located northwest of

bunker.

Interviews indicate that this may
contain demolition/remodeling
debris from upgrade/repair of

NIKE Base & Emergency Control

Center.
See air photo 19922,

" Identified rock and soit debris from Bunker
' ’ excavation.
Area was littered with paint cans, construction
debris, wires and cables,

H-52-1. Missile Bunker,
Landfill. _
JP4 Fuel Pad.

Concrete pad, check
for spill/stains.

See drawing 18-02-36 plate 22,

No evidence of stains or spills on or around pad.

'I1 Jo g o8eg
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Table 2-8. SUMMARY OF LIMITED FIELD INVESTIGATION OF
1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 9 of 11)

WASTE MANAGEMENT
UNIT

H-B2-L NIKE Base Landfill,

SITE CONSIDERATIONS

Located 100 yards
southeast of Main Gate.

HISTORICAL FILE REVIEW
COMMENTS

Refer to air photos
8-16-55 & 1992,
interviews indicated that
everything used to support the
operation went into a Landfill

close to the site. See project file,

SITE ASSESSMENT COMMENTS/FINDINGS

Area has debris at surface, many old road and
excavation scars, numerous areas of discolored soil

and pussibly stressed vegetation. Scattered debris .

consisted of cans, bottles, metal and construction
debris.
Noted small ephemeral stream channels. Possibly
stressed vegetation, recommend seasonal
assessment,

Migsile Refueling Area
Berm.

Potential historical

pesticide/defoliant usage.

See drawing 18-02-36 plate 22.

_ Vegefation is sparse on herm.

Acid Neutralization Pit.

Check containment
integrity.

See drawing 18-02-36 plate 22,

Concrete drainage pit filled w'ith soil and
-vegetation.

Missile ‘Refueling JP-4
Fueling Station Area .

‘Check for spills,
fuel may have drained
into acid sump.

See drawing 18-02-36 plate 22,

No visible evidence of spills.

Vegetation is growing in concrete cracks the and §

acid sump between concrete pads,

- Missile Assembly & Test

Bidg. Inactive Septic
System,

Potential hazards include
Chlorinated
Hydrocarbons,and Total
petroleum hydrocarbons
{TPH).

Building 66b62-0 was location of
electrical parts cleaning
operations. Drawing H-6-22b
disposal system location differs
- from Drawing 18-02-36.

No surface stains visible, -

‘Suspect that drain field extends under fence. .. .

Generator Bldg Transformer

Pad.

Electrical hazard.
PUD security lock on
fence.

Check cement pad for
spill stains, PCB_potential.

Military' tréns_formers and pad
" replaced in 1960. See drawing

26-03-05.

Observed leaking transformer and stained
cement pad . :
Transformers and pad removed February, 1993,
Lab analysis shows 9 ppm PCB’s for removed
transformer per Benton PUD. No soif samples taken
during LFl to verify absence or presence of
contamination due to past practice activities.

1976 TA/AOA
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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
: UNIT

Missile Assembly & Test
Bldg UST,
{1) - 275 gal fuel oil

SITE CONSIDERATIONS

Verify above or below
ground tank.

HISTORICAL FILE REVIEW
COMMENTS

See drawing 18-02-36 plate 22,

SITE ASSESSMENT COMMENTS/FINDINGS

Above ground tank appears to be in use. No stalns
or leakage observed.

Missile Maintenance &
Assembly Area Acid
Storage Shed.

Check for stained soil &
stressed vegetation.

See drawing 18—02-36 plate 22.

Vegetation is stressed and soil is discolored
in this area.
Bare socil 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 & o
. Assembly Area Paint Shed. -

* Check for stained soil &-

. stressed. vegetation,

See drawing 18-02-36 plate 22,

_ " Paint shed:-has been removed.
-#A-block shed is located: nearby :which. probably -

| sreplaced the: alummum paint' shed."No-visible stams

~inthis location.

Flammable Storage Block
Shed.

NEW SITE

-+ Block:Shed may have replaced Paint Shed.
Flammable sign ‘on shed.
. Storage racks located outside of building.
‘Bare soil was observed around shed. Vegetation |s»
. stressed and soil is discolored in this area.

Missile. Maintenance &
Assembly Area
Dry Well Drum.

Located in southeast
corner of site within the
fenced area.

See drawing 18-02-36 plate 22,

Observed 55 gallon drum buried in soil,
Vegetation around area is sparse.
Observed 55 gallon drum laying on side near
opening of buried drum, Drum marked "Dry
Cleaning Solution (60-10-4F)",

Generator Bldg.

Check for disposal area.

Generator oil - PCB's
potential.

See drawing 18-02-36 plate 22,

Observed 3 small transformers and other electrical
equipment.
Sumps may have collected Ieakage from
generators.
Bu:ldmg is falling apart, potential fnable ashestos
and lead particulate.

L9-T6-Ta/H0d
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Table 2-8. S?JMMARY OF LIMITED Fl

}

] %,n Tz

éLD INVES'?GATION OF

1100-EM-2, 1100-EM-3, AND 1100-1U-1 (Page 11 of 11}

WASTE MANAGEMENT
-UNIT

SAA/1I1

Site Entry Loading Dock.

SITE CONSIDERATIONS

Refer to 1989 air photo
during LFI.
lnspect Surface.

HISTORICAL FILE REVIEW
~ COMMENTS

Activity area in 1955 Air Photo.

SITE ASSESSMENT COMMENTS/FINDINGS

This was a loading dock area. No visible stains or
contamination noted. '

Horseshoe Site,

Refer to 1939 air p‘hoto

Refer to 1989 air photo during

Possible demolished buil.ding or disposal site.

NEW SITE

- 40-02-03 & 26-03-03.

during LF1. LF, 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. Refer to drawings Observed tar substance used as a sealant around”

-edges of Launch Pad & Elevator Door, PCB
potential,

£7-C

8-T 2I9EL
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2.6  POTENTIAL CONTAMINANTS OF CONCERN

The identification of potenual waste types for the 1100-EM-2, 1100-EM-3, and

..1110-IU-1 OU’s is based upon historical mformatmn about typical chemicals and matenals
that were used at the sites collected from the WIDS prevmus site investigations, -and site

reconnaissance activities.

2.6.1 1100-EM-2 Area

The potential contaminants of concem for the 1100-EM-2 Area are chlordane;
1,1, 1-trichloroethane (TCA) (700 Area UST waste solvent tank), and polychlorinated
blphenyls (PCR’s) (1100 Area bus sh0p), see table 2-9 L

Table 2-9. Potential Contaminants for. the 1100-EM-_2_ ‘Operable Unit

700 Area UST Waste Solvent Tan

o Chlordane
1100 Area Bus Shop N ' PCPB’s

2.6.2 1100-EM-3 Area

In the 1100-EM-3 Area, the potential oontammants include nitrates (1234 storage

yard), lead (3000 Arca Jones Yard HWSA), carbon tetrachloride (CCL,) (1262 solvent tanks),

and PCB’s (1262 transformer pad), see table 2 10

~Table 2-10. Potential Contaminants for the 1_100-EM—3. Operable Unit

3000 Area Jonss Yad EWSA | - Tead
1262 Solvent Tanks - - CCl,
1262 Transformer Pad =~ | PCR’s

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

Studies of NIKE missile sites for WHC by IT Corporation (MLW-SVV-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 sité 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 unsymmetncal dlmethylhydmzene (UDMH), waste

LFI/FFS ' 2—24
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solvents, and oils. - Unanticipated releases from transformers coﬁtaining PCPR’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 distiliates, chlorinated solvents such as CCl,, 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. : '

2-25 LFI/FFS
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Table 2-11. Potential Contaminants for the 1100-IU-1 Operable Unit

" Missile Mamtenance & Assembly. Are
Transformer Pad - =~ - = C '
Anti-Aircraft Artillery - Unexploded Ordnance
~ Missile Assembly Area Petroleum Dastillates -
IR Chlorinated Solvents
' - ' Alcohols
Missile Fueling and Warheading Area | Dimethylhydrazene (UDMH)
T - . Inhibited red fuming nitric acid
(IRFNA)
Aniline
" Furiuryl Alcohol
Ethyiene oxide
. Hydrocarbons such as JP-4 fuel
Missile Maintenance and Testing “Phosphoric Acid
o Alodine powder

Chromium trioxide

Sodium dichromate

Petroleum distill_ates

Cdl,

- Trichloroethene

Trichloroethane

Perchlorethene

Alcohol

Acetone

Paints containing Cr and Pb

- Missile hydraulic tiuxd

Tricresyl Phosphate

General Launcher and Magazine
Maintenance

Hydraulic fluid

Paints

Solvents

Control Center Operations Mamtenance

Solvents used for cleaning electrical
' . parts

Ethylene glycol

Vehicle Maintenance

Petroleum, oils and lubricants

Facility Maintenance

Lead paints

~ Pesticides and herbicides

Utilities

Transformers (PCB’s), above and below
- ground storage tanks used for gasoline
or fuel oil, and hydraulic fluid

Deactivation

Sotvents, fuels, paints, asbestos- -
 containing debris

LEI/FFS
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3.0 REGULATORY STATUS OF 1100—EM—2 11&10-EM—3 AND 1100-1U-1 WASTE
MANAGEMENT UNITS

This section presents information on the regulatory status _of each waste management
unit (WMU) that has beén identified in the 1100-EM-2, 1100-EM-3, and 1100-TU-1 OU’s.
Once the historical and environmental information presented in section 2 was collected,
regulatory information for ea.ch WML was eva]uated and each WMU was placed in one of
four categones

e  Already remediated or currently under regulatlon by the State or EPA under a
statute other than CERCLA or MTCA.

®  Pending or a candidate for regulatton by the State or EPA under a statute other
than CERCLA or MTCA.

e  Not a candidate for regulation under another statute and is the site of a Tikely or
potential release or spi]l of contaminants to the environment.

® Nota candldate for regulation under another statute and is the site of a known
release or spill of contauunants to the environment.

The WMU’s that were placedl under the first category, " currently under regulatwn

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
4 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 FES 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/contrasi 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 o LFI/FFS
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3.1.1 Resource Conservation and Recovery Act

The State of Washmgton s Dangerous Waste Regulatlons (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 designate those 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 reqmrements establish requirements for the state’s
extremely hazardous waste disposal facility; establish a permitting program for treatment,
storage, and disposal facilities; and encourage recychng, reuse, and recovery to the
maximum extent possible. o _

3.1.2 Underground Storage Taﬁks

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-w1de requirements for technical standards
and corrective action be at least as sn'mgent and meet the objectives as outlined in Federal
regulations. . _ _

LFI/FFS 32
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Figure 3-1, Reguiatory Evaluation of WMU’s
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Table 3-1. WASTE MANAGEMENT UNITS FROM 1100-EM-2,
1100-EM-3 and 1100-fU-1 OPERABLE UNITS CURRENTLY
REGULATED OR PREVIOUSLY REMEDIATED (Page 1 of 3)

WASTE SITE

' 1100-EM-2

LFI/FFS ACTIVITY

CURRENT POTENTIAL
REGULATORY CERCLA
AUTHORITY ACTIVITY

RCRA None Anticipated.

Bus Shop Underground Hoist Visual inspection. l
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 Oil Tank 4 Visual Inspection. UST - None Anticipated
{Unit 1171-4). Personnel Interviews. at this time based
: Review UST Program. on current
S knowledge.
Used Oil Tank 5 Visual Inspection. UsT " None Anticipated
{Unit 1171-5). Personnel [nterviews. at this timé 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
o knowledge.
700 Area Waste Solvent Visual Inspection. UsT None Anticipated. -
Tank. ' Personnel Interviews. Site Remediated.
{Unit 703-1). Review Closure 1
Documentation.
1100-EM-3
1208 Hazardous 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.
LFI/FFS 3.5 Table 3-1
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Table 3-1.

- WASTE SITE

DOE/RL-92-67 .

WASTE MANAGEMENT UNITS FROM 1100-EM-2,
1100-EM-3 and 1100-1U-1 OPERABLE UNITS CURRENTLY
REGULATED OR PREVIOUSLY REMEDIATED (Page 2 of 3)-

 CURRENT
REGULATORY
AUTHORITY

 POTENTIAL
CERCLA
ACTIVITY

Personnel Interviews.

at this time based o

" Review RCRA Program. on current
Revrew Spill knowledge.
Documentation.
LFI/FES 36 | Table 3-1

1240 Hazardous Waste Visual Inspection. RCRA None anticipated
' Staging Area, ‘ Personnel Interviews. at this time based
Review RCRA: Sate!hte on current
Accumulatlon Area knowledge.
" Program. -

Simulated High-Level Waste Visual Inspection. RCRA None anticipated
Slurry TSD. 'Personnel Interviews. at this time based
' - Review RCRA Satellite ~ oncurrent

Accumulatlon ‘Area knowledge.
_ ' Program '
Twelve {12) UST Vrsual Inspect:on usT None Anticipated
Removal/Ciosure Sites. Personnel Interviews. ' at this time based
' Review UST Program. " on current
B B knowledge. .
1235 Bottle Dock. Visual inspection. RCRA None anticipated S
' Personriel Interviews. at this time based | -
Review RCRA Satellite ' “on current =
Accumtilation Area knowiedge.
Program )
1240 Compressor Spill Area, Visual Inspectron _ TSCA None anticipated .
C Personnel lntennews ' Site Remediated.
Review ‘Spill - '
Docurnentatlon
JA Jones Yard Hazardous Vlsual I_nspgc_:tron. RCRA None anticipated
Waste Staging Area. Personnel interviews. at this time based
Review RCRA Program. on current
. Review ‘Spill - knowiedge. .
Documentat:on : :
Unplanned Release Visual Inspection. RCRA None anticipated
{of mixed waste), Review. Splll at this time based
' Documentatron on current
knowiledge.
Southwest Corner Dirt Visual Inspection. RCRA None anticipated
Mound. Personnel Interviews. at this time based
: I, oh current
knowledge.
1212 Bottle Dock. Visual Inspection. RCRA None anticipated

Page 2 of 3
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Table 3-1.

DOE/RL_-_92767

WASTE MANAGEMENT UNITS FROM 1100-EM-2,

1100-EM-3 and 1100-1U-1 OPERABLE UNITS CURRENTLY
REGULATED OR PREVIOUSLY REMEDIATED (Page 3 of 3)

LFIFFS ACTIVITY

management by PNL under
UST Program.

LFL/FFS

WASTE SITE CURRENT POTENTIAL'
REGULATORY CERCLA
AUTHORITY ACTIVITY
Used Qil Tank Visual Inspection. UST None anticipated
{3000-12 UST). Personnel Interviews. at this time based
Review UST Program. on current
: knowledge.
1100-1U-1
. i
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. an current
knowledge.
6652-L UST. Visual Inspection. usT None Anticipated
Personnel Interviews. at this time based
Review UST Program. on current
knowedge.
Generator Buiiding 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

at this time based |
on current '

None anticipated
knowiedge.

Table 3-1
Page 3 of 3
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Table 3-2. CANDIDATE WMU’S FOR REGULATION UNDER
RCRA/UST 1100-EM-2, 1100-EM-3 and 1100-1U-1
OPERABLE UNITS (Page 1 of 1)

WASTE SITE

1100-EM-2

 LFUFFS ACTIVITY

POTENTIAL
REMEDIATION
ACTIVITY

Bus Lot Dry Wells {6).

Visual Inspection

Review Records

Personnel Interviews

Soil Sampling &
Waste Evaluation.
Remove Waste.
Confirmatory
Sampling.
Coordinate with
stormwater drainage
plan activities in
project LO44,

Steam Pad Tank # 2
4000 gal Fiberglass tank
last contained wastewater.

Review GW Data.
Visual Inspection.

Personnel Interviews.
Review UST Program.

Perform UST Closure.

Steam Pad Tank # 3
4000 gal Fiberglass tank
last contained wastewater.

Review GW Data.
" Visual inspection.

Personnel Interviews.
Review UST Program.

Install Wells and
Monitor.

Perform UST Closure.

1100-EM-3

1208 Sandblast Area.

Visual Inspection.

Accumulation Area
Program.

Personnel Interviews.
Review RCRA Satellite

Drum & Ship with
Confirmatory
Sampling.
(potential for offsite

- surface waste
migration near
Richland recharge
reservoir ponds).

& Volume.

LFI/FFS

3-9

1100-1U-1

6652-G UST Review Records. Remove UST.

2000 gal Fuel Qil Tank. Confirm Location & Ship Soils/UST to

Volume. TSDF.
Perform Confirmatory

Sampling.

Missitle Maintenance & Assembly Area 275 Review Records. Perform Soil

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

\ Remove Tank.

Table 3-2
Page 1 of 1
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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 1100-1U-1 {Page 1 of 6)

WASTE SITE

1100EM-2

LFI/FFS ACTIVITIES

POTENTIAL REMEDIAL ACTIVITY

Tar Flow.

Visual inspédtiqn
Evaluate Aerial Photos
Personnel Interviews

Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling

. Stained Sands.

Visual Inspection
Evaluate Aerial Photos
Personnel Interviews

Soit Sampling & Waste
Evaluation.
Remove Waste.

Neptunes Potato & Separator
Tank (TRIDENT).

Visual inspection -
Evaluate Aerial Photos
Personnel interviews

Perfarm Confirmatory Sampling.

Take Soil Samples. -
Perform Soil Gas Survey.
Femove Waste.

1100-EM-3

Perform Confinmatory Sampling.

1240 Suspect Spill Area.

Visual Inspection
Personnel Interviews
Review Records

Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

JA Jones Qil Storage Tanks
{2)
Unknown volume.

Visual Inspection.
Personnel Interviews.
Review Records.

Geophysical Survey.
Femove UST,
Ship Soils/UST to TSDF.
Perform Confirmatory Sampling.

- 1262 Transformer Pad.

Visual Inspection.
Personnel Interviews.
Review Records.

Sample Soil & Pad(PCBs).
Remove Pad & Soil to TSD..

1262 Solvent Tanks {4}
Last contained Carbon
Tetrachioride.

Visual inspection.
Personnel Interviews.
Review Records.
Evaluate Exist Groundwater
Data.

‘Soil Sampling & Waste
Evaluation.
Geophysical Survey.
Remove Waste.
Perform Confirmatory Sampling.
Install Groundwater Monitoring
Wells.

1240 French Drain.

Visual Inspection.
‘Personnel Interviews.
Review Records.

Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

- LFL/FES

3-11
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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

WASTE SITE

1 1226 Suspect Waste Oil

"Disposal Area.

- Visual Inspection.
Personnel Interviews.
- "Review Records.

install Groundwater
- Monitoring Well.

LFUFFS. ACTIVITIES

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

POTENTIAL REMEDIAL ACTIVITY

Soit Sampling & Waste
" Evaluation.’
Remove Waste.
Perform Confirmatory Sampling.

“JA Jones Steam Plant Drain
Pad. '

Visual Inspection.

Personnel interviews.
 Review Records.

Soil Sampling & Waste
Evaluation.

Remove Waste.
Perform Confirmatory Sampiing.
Install Groundwater Monitoring

' Wells.

1218 Service Station.

Visual Inspection.

- Personnel Intérviews.,
‘Review Records.

Remove UST,
Ship Soils/UST to TSDF.
Perform Confirmatory Sampling.

Acid Disposal Area. .

" 1212/1227 Suspect Battery

. Visual Inspection.
- Personnel Interviews.

- Review Records.
Install Groundwater
Monitoring Well.

Soil Sampling & Waste
Evaluation.
Remove Waste. .
Perform Confirmatory Sampling.

1100-1U-1

By
W
o

' 6652-C SSL Active Septic
System. o

Visual Inspection -
Personnel Interviews
. Review Records

Soil Sampling
Soil Gas Survey

"

6652-C SSI Inactive Septic
System. ' C

Visual Ihﬁ.spection

Personnel Interviews - -

Review Records

Soil Sampling
Soil Gas Survey

| Radar Berm & Pads.

Visual Inspectioni.
Personnel Intetviews.

~'Review Records.

Soil Sampfing & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

H-52-C Surface Gas Tank
Are_a(z - 475 gallon tanks).

Visual Inspéction.

Personnel Interviews.

Reviev'\__'r F_l_ec':brd’s.

Soil Sampling & Waste
Evaluation.
Remove Waste.

Peﬁorm Confirmatory Sampling. _

Contro! Center Disposal Pits
{4). ' :

Visual Inspection. .
Personnel Interviews.
Review Records. =

Soil Sampling & Waste
Evaluation.
Geophysical Survey.
Excavate Test Pit & Remove
Waste.

Perform Confirmatory Sampling.

LFI/FFS

312

Table 33

Page 2 of 6
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Building 6652-C Abandoned Visual ihspection. Geophysical Survey.
usT Personnel Interviews. Ship Soils/UST to TSDF.
{4 - 1000 galion 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 lLatrine 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 Oil Tank. Personnel Interviews. _ Evaluation.
i | ' Review Records. Remove Waste.
Perform Confimnatory Sampling.
6652-G ALE Field Storage Visual inspection. Soil Sampiing -
Building Septic System. Personnel Interviews. Soil Gas Survey
: o Review Records.
“Mound Site NW of Building Visual Inspection. Geophysicai Survey,
- 6652-G, - Personnel Interviews. Soil Sampling & Waste
- ' Review Records. Evaluation. -

DOE/RL-92-67

TABLE 3-3. LIST OF WMUs WITH KNOWN OR SUSPECTED CONTAMINANT
RELEASES AND POTENTIAL REMEDIAL-ACTIONS FOR 1100-EM-2, 1100-EM-3
AND 1100-1U-1 (Page 3 of 6)

"WASTE SITE POTENTIAL REMEDIAL ACTIVITY

LFIFFS ACTIVITIES

Remove Waste.
Perform Confirmatory Sampling.

6652-1 ALE Headquarters Visual Inspsction. Soil Sampling.
Septic System. Personnel Interviews. Soil Gas Survey.
Review Records.

Abandoned Under Ground Visual Inspection. Geophysical Survey

Storage Tanks. ' : Personne! Interviews. Remove USTs

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

6652-HO 2000 gai oil. Review Records. Sampling.

6652-1 2000 gal fuel oil. _ . install Groundwater Monitoring'
' 6652-J 2000 gal fuel oil. _ Wells.

6652-Hl unknown volume

fuel oil.

6652 HJ 2000 gal fuet oil.

Missile Bunker Visual Inspection. Perform Geophysical Survey.
- Sump{underground facilities), Personne! Interviews. Close Building {(demolition or
' Review Records. reuse).
LFI/FFS 3-13 i

Page 3 of 6
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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 1100-1U-1 (Page 4 of 6)

- ‘'WASTE SITE

Missile _Bunker l_.andfill.

" Visual Inspection.
Personne! Interviews.
Review Records.
Evaluate Aerial Photos. -

LFI/FFS ACTIVITIES

POTENTIAL REMEDIAL ACTIVITY

.Soil Sampling & Waste
Evaluation.
Soil Gas & Geophysical Survey
Remove Waste. '

_Perform Confi rmatory Samphng._

Instat! Groundwater Monitoring
Wells.

Establish Points Of Compliance.

Missile Refueling Area Berm.

~ Visual Inspection
- Personnel Interwews_ '
“Review Records '

Soil Sampling & Waste
Evaluation.
Remove Waste.

Perform Confirmatory Sampling.

Acid Neutralization Pit.

© Visual Inébei:fioh

_ Personnel Interviews .

'Review Records

Soil Sampling & Waste
Evaluation,
- Remove Waste.

Missile Refueling JP-4 Fueling
Area. '

Vnsual Inspect:on
Personnel Interviews
Review Records

Perform Confirmatory Sampling.

Soil Sampling & Waste
Evaluation.
Remove Waste.

Perform Confirmatory Sampling. . -

Missile Assembly & Test
Building Inactive Septlc
System.

Visual Inspection =
Personnel lnterwews
- Review Records

Perform Soil Gas Survey &
- Geophysical Survey.
Sample Soil.

Missile Maintenance &
~ Assemnbly Area Acid Storage
Shed.

VISL_Ial _lnspectlon

Personnel Interviews

Review Records

Soil Sampling & Waste
Evaluation.
Remove Waste.

Perform Confirmatory Sampling.

JP4 Fuel Pad.

V:sua! Inspectmn
Personnel interviews.
Review Records.

Soil Sampling & Waste
Evaluatlon
Remiove Waste.

Perform Confirmatory Sampling.

Missile Bunker
Drainfield{active).

Visual Inspection.
Personnel Interviews.
Review Records.

Perform Soil Gas Survey & -
Geophysical Survey.
Sample Soil.

Missile Bunker Discharge
Ditch.

Visuat Inspection.
Personnel intérviews.
Review Records.

Soil Sampling & Waste
Evaluation.
Remove Waste.

Perform Confirmatory Sampling.

LFI/FFS

3-14
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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

WASTE SITE

Main Entrance Stained Soil.

AND 1100-1U-1 (Page 5 of 6}

LFI/FFS ACTIVITIES

Visual Inspection. -
Personnel Interviews.
Review Records.

POTENTIAL REMEDIAL ACTIVITY

Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

Storage Area {2 - 475 gallon
tanks).

H-52-L Surface Gas Tank .-

Visual Inspection.
Personne! Interviews.
Review Records.

Evaluate Aerial Photos.

Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

" Generator Building.

Visual Inspection.
Personnel Interviews.
Review Records.

Soil Sampling & Waste
Evaluation. '
Remove Waste.
Perform Confirmatory Sampling.
Building Demolition.

"Horseshoe Site.

Visual Inspection.
Parsonnel Interviews.
Review Records.

Evaluate Aerial Photos.

Soil Sampling & Waste
Evaluation.

~ Soil gas & Geophysical Survey.

Remove Waste.
Perform Confirmatory Sampling.
Install Groundwater Monitoring

Wells.
Establish Points Of Compliance.

Elevator Doors.

Visual Inspection.

Soil Sampling & Waste
~ Ewvaiuation.
Remove Waste.
Perform Confirmatory Sampling.

Flammable Storage Block
Shed.

Visual Inspection.
Personnel Interviews.
Review Records.

Soil Sampling & Waste
Evaluation.
~ Remove Waste.
Perform Confirmatory Sampling.

Missile Maintenance &
Assembly Area Paint Shed.

Visual Inspection.
Personnei Interviews.
Review Records. -

Evaluate Aerial Photos.

Soil Sampiing & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

Missile Maintenance &
Assembly Area Dry Well
Drum.

Visual Inspection.
Personnel Interviews,
Review Records.

Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.

LEI/FFS
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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 1100-1U-1 (Page 6 of 6}

WASTE SITE.

H-52-L NIKE Base Landfill. .

" LFI/FFS ACTIVITIES

‘Visual Inspection.
Personnel Interviews.

Review Records. -
Evaluate Aerial Photos.

LFI/FES

316

POTENTIAL REMEDIAL ACTIVITY

- Soil Sampling & Waste
Evaluation.
Remove Waste.
Perform Confirmatory Sampling.
Perform Soil Gas Survey &
" Geophysical Survey.
Install Groundwater Monitoring
Wells. .
_Estabiish Points Of Compliance.

Table 3-3

Page 6 of 6 |-
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4.0 FOCUSED FEASIBILITY STUDY

4.1 PRESENTATION OF CONCEPT AND PROCESS ELEMENTS

~ 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 tmplement protective measures qutckly " '

" To zmplem'emt an early action under a remedial authority, an operable unit for which an
interim action is appropriate is identified. Data sufficient to support the interim action
decision is extracted from the ongoing RI/FS that is underway for the site or final operable
unit and an appropriate set of alternatives 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 o justify an interim action.

Qualitative risk information should be organized that demonstrates that the action is
necessary to stabilize the site, prevent further degradation, or achieve significant risk
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
adeguate 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
ROD. While the documentation of interim action decisions may be more streamlined thon
for final actions, all public, state, and natural resource trustee participation procedures
specified elsewhere in this rule must be followed for such actions."

"On a praject specific basis, recommendations to ensure that the RI/FS 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 of potentially 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 of the action. The analysis for an operable unit may

well be. less rigorous than that for ¢ comprehensive remedial action designed to address all
site problems. '

4-1 LEUFES
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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 publlc comment period. "

This is further_,.reﬂected in s_ect_:lon 300.4_3_0(e)(1), "...The lead agency may develop a
Jeasibility 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 "...The lead agency shall
include an alternatives screening step, when needed, to select a reasonable number af
alternatives for detailed analyszs " ‘

The FES approach taﬂors data gathenng and remedial altemaﬂve analys:s in such a
manner that experiences: from remediating the same: type or similar sites is utilized. This -
approach is intended to accelerate and mgmﬂeantly 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-TU-1 QU’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 mvestlganon and subsequent detailed :
analysis of cleanup alternatives is not necessary Instead the LFI/FFS approach dlscussed in
the prev10us sections was undeltaken : ‘

The followmg sectlons of this chapter present more mformanon on the remed1a1
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 descnbes the components of decision documentation opﬁons thai might
be appropriate for the 1100-EM-2, 1100-EM-3, and 1100-IU-1 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, and Interim Action determinations. - Depending on

the results of RD/RA activities for the 1100-EM-2, 1100-EM-3, and 1100-TU-1 OU’s, a No
Action ROD (if no contamination is found that warrants remediation) or ROD Amendment
(contamination is found at levels requmng remed:atlon) 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 Fmal Actmns A description of each type of ROD is
given below. S

LFUFFS 42
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¢  Standard ROD. Generally, th15 isa dec151on document that presents final
response actions for a site. "Final 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 1ssuec1 under three spec:ﬁed sets of-
circumstances:

a. When the site or a specified problem or area of the site (i.e., operable unit)
poses no currenf 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 nugratlon
of contamination to areas that are not contaminated.

®  Interim Actmn 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 1temporary storage until a final remedial action was |

undertaken.

®  Contingency ROD. Typically, a contingency ROD would be issued when there
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

The LFI/FFS approach, by its nature, results in a level of uncertainty greater than
that which is usnally 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

4-3 LFI/FES
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 Area CERCLA activities it is EPA)."should analyze this nevikifihfonnaﬁon to'deteﬁnine 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 compornent of the remedy in the ROD,
these changes-should be documented in an Explanation of Significant Differences (ESD); and
if fondamental 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 suitable category 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
1100-1U-1 OU’s. ' ' :

®  Non-Significant Changes._ _These are 'changes that fall within the scope of
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 or non-significant changes to the type

---and/or cost of materials, equipment, facilities, services, and supplies used to implement the -
temedy." (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-TU-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 Differenice. These are significant changes to a
component 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
implementability. Examples that could be enicountered during 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-1 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

LFI/FFS 44
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plan, a formal public comment period, response to pubhc comments, and the issuance of a
ROD amendment. All of the relevant documentahon would be placed i in the Admmlstratwe

ST

Record and the information Ieposnones

42 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 evalvation. 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-TU-1 OU’s. The
results of cost estimation and comparison indicates that the cost of onsite incineration is -
considerably higher 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 altemanves presented in tlus secuon were identified as appropnate waste
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
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 altematlves mclude

e Development of remedial action objectives (RAO’s) specﬁymg 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
(e.g., carcinogenic: slope factors);. and site-specific; risk—re]ated factors.'- :

®  Development of general response actions for each mechum of interest defining
the actions that may be taken, smgularly or in combination, to sausfy the
remedial action objectwes for the site.

e  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

45 LFI/FES
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- goals derived from ARAR’s, the pOmts' of compliance, and the restoration timeframe for the -
remedial action. These goals are formulated to- meet the overall goal of CERCLA, wmch 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-TU-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 potentla]ly present
contaminants to regu]atory cleanup goals and adv1sory levels

4.2.2 Land Use

A key component in the identification of ARAR’s is 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 rehnqmshed by.
the Government, land use in the vicinity of the OU’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 ecolog1cal reserve. :

4.2.3 Preliminary Remediation Goals (PRG’S)

PRG’s are goals that, When achleved wﬂl both comply Wlth 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 Iand use at the site. - For the 1100-EM-2, 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 Drmkmg Water Act
(SDWA) or cleamup levels determined under the M'I‘CA

4.2.4 Medla-Spechic PRG’s

PRG’s for the ingestion and dermal contact exposure pathways for contmnmated 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 RAQ’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 definition 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 Chemlcal-Spechl'ic ARAR’ s

The focus of this pre]]mma.ry 1dent1ﬁcat10n of ARAR s 18 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 evaloating
potential future groundwater sampling and analysr.s for contaminant concentrations that may
exceed pubhshed criteria.

Table 4-2. Reported Contaminants of the 1100-EM-2,

i 1100-EM-3, and 1100-IU-1 OU’s
~" - Operable Unit Waste Management Unit Contaminant
fdl y
7 1100-EM-2 . 700 Area UST Waste - 1,1,1-Trichloroethane (TCA)
- _ Solvent Tank '
s 1100 Area Bus Shop PCB’s
1o . . .
g 1100-EM-3 1234 Storege Yard Nitrates
o | | 3000 Area Jones Yard Lead (Pb)
e . HWSA
o 1262 Solvent Tanks ccy,
1262 Transformer Pad PCPE’s
1100-TU-1 NIKE Missile Maintenance ~ PCB’s
Assembly Area/Transformer
Pad
Anti-Aircraft Artillery 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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- primary drinking water regulations-were developed and must be attained for present and

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

| DOE/RL—92~67
4.2.8.1 Drinking Water Standards (40 CFR 141 and 143, WAC 246-290-310), National

potential sources of drinking water. Drinking water standards 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 Fed m] MCLQ - State MCL

. Contam (ppm) = ' (ppm) - (ppm)
TCA 0.2000 020 -
"PCB 0.0005 - 0.00 -
Nitrate 10.0000 _ 10.00 10.00
Pb ' 0.0500 - 0.00 0.05
CCl, 0.0050 - 0.00 -

-- MCL. not published

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

guidelines and, therefore, are to be cons1dered

4.2.8.2 Protection of Surface Waters {U.Ss.C. 1251 40 CFR 116 and 117, WAC 173-201 o
and Quality Criteria for Water). The objectlve 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

 life. Table 4-4 shows the avaJIable cntena for human and aquanc life.

Table 4-4. CWA Water Quahty Crlterla (mglL)

Protection of Human Health - ; Protectlgn of Aguatic Life

Water & Fish Fish ~ Freshwater Marine

Consumption Only Acutefgl_]romc Acute/Chronic
TCA 184 1030 A -
PCB  79E8 7988 .002/.000014 - .01/.00003
Nitate 10 — B2 A
Pb 05 — 080032 0.1/.0056 -~
cClL,  .0004 0069 -/~ /-

LEI/FFS | 4-10 |
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Hazardous substances are listed in 40 CER 116 The dlscharge 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
respectwe RQ are as foilows: CCl, = 10 1bs, PCB = 1 lb

4.2.8.3 Actmn and Clwnup 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 1x10%t0 -

1 x 10%. As discussed easlier, a quantitative risk assessment was not performed for this
addendum. If MCL’s are available, surface and groundwater contaminant cleanup should be
at or below the standard for source or potential source of drinking water. Treatment
standards for listed wastes are published in 40 CFR 26§, Land Disposal Restrictions. If
wastes from the 700 Area Waste Solvent Tank and the 1262 Solvent Tank (TCA and CCl,,
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 cieanup levels and closure

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

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

it the 11{}0 Area Bus Shop, contam.ed PCB concentrations of less than 0. 25 ppm. -

_ PCB’s greater than 50 ppim 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 monitoring 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 cleailup of PCB’s spi]led 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 stat:tsucal sampling required to determine the
completeness of the cleanmup. :

- 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 Iong-term maintenance and monitoring.

4-11 LFI/FFS
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RCRA Part 261 and WAC 173-303 have determmed 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 CCl, 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 generatton process

4.2.8.3. 3 My (40 CFR SQ, 40 CFR 61, and WAC 173—4001 The Federal State,
and local governments have set air pollution standards for the Hanford Reservation. Through
the use of best available technologies, these standards are techmca]ly 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 spec:fic contammants of concern and regulatory reference are as
follows:

e 150 ,ug/m ona 24 hour average for parttcuiates

e 15 pg/m® average over a calendar quarter for lead.

CCl, was 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 quahty standards whzch are equzvalent to the
- Federal standards in 40 CFR 50. -

4.2.8.3.4 MTCA WAC 173-340. There are three bas1c methods for estabhshlng cleanup
levels for soil or water under MTCA: methods A, B, and C. Basically, Method A is for
sites that are relatwely straightforward and/or mvolve 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 apphcable Federal ‘and State laws or by using the risk equations
specified in 173-340-720 through 750 Method C cleanup levels are set using three
subcntena

L Concentrattons at least as stnngent as Federal and State law. -

L Concentmtlons which will not cause contamination of the groundwater
: exceeding the levels of 173- 340-720 ' ’

. For md1v1dua1 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
IIOO-EM 1 RI/FS.
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4.2.9 Location-Specific ARAR E (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 endangersd, threatened, and candidate Wﬂdhfe spemes is -
presented in the append:x to tlus 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
UST’s, onsite incineration, geophysical surveys, field screening, and confirmatory sampling.
In addition, closure and post-closure activities may occur at any site designated a solid waste
management unit. Accordingly, prehmmary 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 pendmg identification of remedial actions for each

operable subumt

4 2.10.1 Well Installatlon RCW 18. 104, WAC 173-160, and WAC 1’73 162) Ecology
has the authority to require the licensing of water well contractors and operators and to
regulate the construction of water wells under RCW 18.104. WAC 173-160 and WAC 173~
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 reqmrements 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

4-13 LFI/EFS
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WAC 173-340-450. Tt is expected that eventually all the UST sites would be closed under

Subpart G of 280 and/or 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 Reservauon 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 msposed 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 O). 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 -
removal efficiencies for principal organic haza:dous constituents and for PCB’s and dioxins
shall be 99.99 percent and 99.9999 percent, respectively. Emissions of hydrogen chloride
(HC) gases shall not exceed 1.0 kg/hr or 1 percent of the HCI in the stack gases prior to
entering any pollution control device. Provisions for monitoring combustion temperature, -

- waste feed rate, combustion gas, and carbon' dioxide formation shall be in place. :Particulate

emissions are not to exceed 0.08 grains/dry standard cubic foot. For the incineration of
PCB-contaminated soils, incineration. requlrements sha]l comply w1th requnements in
40 CFR 761.- : _

4.3 PRESENTATION OF REMEDIAL TECHNOLOGIES

Thls section presents on overview of the technical components that would be requlred
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/ of act:vmes requu'ed to address each of the WMU
categaries are listed below. -

4.3, 1 OffSlte Dlsposai

The activities. assoc1ated with offsite dlsposal of contammated soﬂ 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.

LFI/FES 4-14
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Excavation of UST, sump, cistern, and plpmg and sampling/excavation of
v151b1y stained or contaminated. soils ad]aceﬂt 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 requnements
for temporary storage facilities of hazardous wastes.

Transportation and d15posa1 of contammated materials in accordance with

- ARAR’s.

Backﬁlhng of excavated areas with clean fill and revegetation where appropriate.

4.3.1.2 Solvent Tanks, Steampad Tanks.

®

Demolition of the tanks.

Samp]ing/excavﬁtinh of visibly stained or contaminated soils adjacent to the
tanks.

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

Temi)orary 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 centammated materials in accordance with
ARAR’s.

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

' 4.3.1.3 Spills/Stained Soils.

Excavation of visibly stamed/con‘w.mmated soils.

Samphng of material w determine the nature of the spill.

- Confirmatory sampling of excavated areas to determme 1f cleanup goals have

been met.

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

4-15 LFI/FES
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Temporary onsite storage of matenals durmg confinnatory sampling. Any

temporary storage facility would be required to-meéét the RCRA reqmrements for
temporary storage facilities for hazardous wastes.

Transportation and disposal of contammated materials in accordance with
ARAR’s. -

4.3.1.4 Control Center Landfill, Missile Bunker Landfill, NIKE Base Landfill.

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

Geophysical surveys would be undertéken, as appropﬁate to determine the

presence or absence of buned materials that may contain or. be associated with
contaminants of. concem

Soil gas surveys would be conducted, as appropriate, to determine the presence
or absence of volatile organic compounds

Trenchmg activities would be undertaken in con}unctlon thh non—mtruswe

- methodologies to further characterize below-ground conditions.

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. Army Corps of
Engineers, Huntsville Dlstnct (Alabama) would be notified and assistance

- requested.

43.1.5 NIKE Base Refueling Operations. -

LFL/FFS

Excavation of visibly stained/contaminated soils.
Sampling of material to determine the nature of the spiil.

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

Additional excavation and samphng in thc event the ongmal cxcavatlon does
meet cleanup goals.

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

Transportatxon and dlsposal of contammated materials in accordance with
applicable Federal and State requirements.

4-16
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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.

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

®  Confirmatory 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 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.

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-TU-1
Contract $742,000 $3,917,000
Sampling & Analysis  $148,000 © $784,000
Contingency $119,000 $1,283,080
Total Cost $1,010,000 $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.

Groundwater Momtonng

The estimate presented below is for five 70-foot wells in the 1100-EM-3 OU, one
800-foot exploratory well in the 1100-TU-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 instaflation of monitoring wells that range from $800 to over

$5,000 per foot. The value of $850 per foot (WHC Kaiser, 1992) was used for the

- estimating purposes. By comparison, the typ1ca1 average cost of installation of groundwater

monitoring wells at most Superfund sites is approximately $125 per foot.

1100-EM-3

1100-TU-1

1100-EM-2
Contract -0-
Sampling & Analysis $24,000
Contingency $10,000 -
Total Cost $34,000

$625’000

$942,000
$188,000
$226,000

- $1,356,000

The estimated total cost for the estabhshment of additional momtonng locations plus

samplmg 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 nused in this analys1s are presented in paragraph 4.4.2. Detailed
descriptions of the alternatives are presented in pa:ragraph 4.4.3. After each alternative is
individually assessed against these crltena, a comparative analysis is made to evaluate the
relative performance of each altemattve in relanon to the specific evaluation cntena

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

®  Effectiveness Evaluatton-—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 penod after the remedial action is complete, and
short-term referring to the construction and mlplementatlon period. Reduction
of toxicity, mobility, or volume refers to changes in one or more characteristics
of the hazardous substances’ or-.contaminated media by the use.of treatment that

- decreases the inherent r'threats"or.'risks-'asmciated' with the hazardous material.

¢  Implementability Evaluatlon-Implementabﬂﬂy as a measure of both the
' technical and administrative feasibility of constructing, operating, and .
maintaining a remedial action alternative, is used to evaluate the process options
- with respect to the conditions at the QU’s. - Technical feasibility refers to the = #
ability to construct,. rehably operate, and meet technology-specific regulations
for process options until a-remedial action is complete. Administrative -
feasibility refers to the ability to obtam approvals from the appropriate entities,
the availability of treatment, storage or disposal services and capacity, and the
requirements for, and avaﬂabﬂny of, spec:ﬁc equipment and technical
specialists. _ ,

®  Cost Evaluation--Both capttal 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 bas1s of a smgle 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 anatysis 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 subcriteria are those described in feamb;hty 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 ARAR’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

how each is met. The following subcriteria are addressed for the detailed analys1s of
ARAR’s:

¢  Compliance with chemical-specific ARAR’s.

L] Compﬁance with action-specific ARAR’s.

®  Compliance with location-specific ARAR’s.
Criterion 3 - Long-Term Effectiveness and Pei'manence

The evaluation of alternatives under this criterion addresses the resﬁits ofa reieﬁﬂ
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 residnals and/or untreated wastes. The
following subcriteria are addressed:

®  Magnitude of residual risk.
e Adequacy of controls.

®  Reliability of controls.
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Criterion 4 - Reduction of Tomclty, Moblhty, or Volume Through Treatment

This evaluatlon criterion addresses both the Federal a.nd State statutory preference for~
selecting remedial actions that employ treatment technologies that permanently and -
significantly reduce toxicity, mobility, or volume of the hazardous substance as their
principal element. . This preference is satisfied when {reatment 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 contannnant mobﬂlty, or reductlon in total

volume of contammated medla

The evaluation focuses on the fo]lowmg speelﬁc factors fora parttmﬂar remedlal
alternative:

®  The treatment processes t-he remedy empioys and the matexial-s to be treated.

®  The amount of hazardous matenals to be destroyed or treated, mcludmg how the
principal threat(s) are addressed o

® The degree to wlnch the treatment is 1r1'evers1b1e
® The type and quantity of treatment residuals that remain.

&  Whether the alternative satlsfies 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). Altérnatives are evaluated with respect to their effects on
human health and the ermronment durmg lmplementatmn 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 action objectives 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.

e  Administrative feasibility.

. Avai]abﬂity of seﬁrices and materials including offsite storage and treatment
capacity, and the availability of equipment, services, and personneL_

Crlterlon 7 - Cost

The cost of each alternative is presented including %tlmated cap1ta1 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, Jabor, 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 -
contaninated materials could be remediated by either alternative in a short (9- to 18-month)
time period. Detailed costs are presented in the appendix to this addendum.

- Criterion 8 - State Acceptance

State acceptance is assessed based on the evaluation of the techmcal and
administrative issues and concerns that state regulatory agencies have regarding each of the
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 asseésrnent evalnates the issues and concerns the public may have regarding each
of the alternatives. As W1th 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 Debrls Remedial Alternatlv&ﬁ

The sml and debris remedial alternatives (offsite disposal and offsite incineration) are
evaluated against the seven criteria that are possibie 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 fhis altemative, 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 WMU’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 is part of the ALE which has been closed to the public since

1940. Therefore, contact with potenttal contammants is lumted 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 crttena those cleanup levels would not be aclueved by this alternative.

Cntenon 3 Potentlal residual risks would remain as stated above. Groundwater
monjtoring 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 potent1a1 exposure would be lnmted to
onsite workers. RS

Criterion 4. There would be no reductlon in the tomc1ty, moblllty, or volume of the
contaminants under this alternative.

Cntenon 5. Because no remed1a1 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 e:isily implemented..  Monitoring would be

- conducted using established procedures No penmts spec1a1 equzpment or specialists would

be requue¢
. Criterion 7. There 1is no cost associated Wlth tlus alternative.

4.4.3.2 Alternative S-1 (Offsite Dlsposal) Under this altematwe soils and debris at the -
1100-EM-2, 1100-EM-3, and 1100-IU-1 OU’s that are found to excoed cleanup goals would: .
be removed and disposed of offsite. In the event that, during remedial actions, complete
achievement of cleanup goals is detenmned to be impracticable, access restrictions could be
needed for areas where residual contaminants rema.m The approach to make such an
evaluation is discussed further in paragraph 3.3.0

Criterion 1. In the event that'oontaminants 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 matexials would be
significantly reduced by reducing the toxicity of the contaminants through removal and offsite
d1sposa1 of the contaminants and, if neoded access restr.tctlons

Criterion 2. All ARAR’s would be met. The contammated material wﬂl 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 Tox1c
Substance Control Act (TSCA) approved facxhty L

 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 contaminants are mlgratmg fromtheWMU samdlfadmuonal
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 permifted 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 chsposal actions can
be completed within 6 to 9 months of begmmng site work.
Cntermn 6. Removal of soil and debris to an offsite facﬂlty is easﬂy :mplemented
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
RCRA/TSCA 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-km (10-mile) radius of the site. No spec1al pemnts are
required. -

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

4.4.3.3 Alternative S-2 (Onsite Incineration). As discussed in paragraph 4.2.2, this
alternative considers the use of ons1te incineration for the destmctlon 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.

427 LFI/FFS



DOE/RL-92-67

Criterion 3. There would be little or no res1dual risks associated with remediation of
the WMU’s, If contaminants above background. levels remain; groundwater monitoring
would prov1de reliable controls to estabhsh lf subsequent releases occur.

 Criterion 4. Tox1c1ty 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 substantxa}ly Moh:hty of remammg res1dua]s if auy, would
remain the same. _

Criterion 5. There would be no risk to the community during remediation under
proper operatmg 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 51te to nea:—ongmal
COl]d.lthllS _

Cntenon 6. Vendors are avaﬂable to supply onsite incineration facilities that have -
proven effectiveness in remediating soils with similar contaminants. Operation of the
incinerator is typicalty done by vendor—supphed dperators. Ashes would be tested to
determine if cleanup goals are being met. ' The incinerator must meet RCRA requirements
and be approved by State agencies inaccordance with the Tri-Party ‘Agreement. The
incineration alternative would require meeting substantive permit requirements and would
require a demonstration of effectiveness through a test bum These activities typlcaﬂy
require 12 to 18 months to complete

Cntenon 7. The estmlated cost of tlus altemauve 18 $7 974,000,

4.4.3.4 Comparative Analysxs In the fo]lowmg analysm altemahves S—O 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 protectlon through mcmeratlon 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 would not 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 orgamc consutuents within the soil are essentially
eliminated. _ .

Criterion 5. All altematives 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

commupity. Risks to remedial workers for all other alternatives would be reduced by using

protective clothing. Alternative S-1 is estimated to take approximately 6 to 9 months
complete. Alternative S-2 is estlmaled to take 1 to 2 years to complete.

Cnt_ermn 6. All alternatives are technically easy to implement. Offsite disposal
facilities considered in alternative S-1 all have adequate capacity to receive potentially

-contaminated scils and debris.  Also, there are numerous licensed baulers who are able to

transport such materials. Alternative S-2 requires mobilization, set up, and trial testing of
the incinerator to ensure that apphcable standards are met. Operating personnel woruld be

- supplied by the vendor.

Criterion 7. Alternative S-0 has no cost. Alternative S-1 costs are estimated to be
$4,455,000, while Alternative $-2 costs are estimated to $7,974,000 (approximately
79 percent greater). :

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-EM-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 potenual for contaminant impacts

to groundwater.
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5.0  ACTIVITIES FOR REMEDIAL DESIGN AND REMEDIAL ACTION -

This section presenfs an overview of activities that would need to be undertaken to
implement and evaluate remedial actions for the 1100—ENI—2 1100-EM-3, and 1100-TU-1
OU’s. _

5.1 PRE-ROD ACTIVITIES

The LEI/FES 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 OU’s would allow for a more rap1d initiation and
completion of any selected remedial actions. '

52 ADMINISTRATIVE REQUIREMENTS

Numerous administrative requirements would need to be addressed to implement
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,
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.

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-TU-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, erc.), 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. Confirmatory 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 tisk. 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 pnor to
establishing groundwater momtonng locations.

53.1 Samphng and Analysxs for 1100-EM-2 oU

Sampling and analys1s focuses pmnanly on UST closure act1v1tles, areas of PCB
contamination, and spills. UST’s should be sampled by collecting soil from beneath the UST
Iocations and analyzing for total petroleum hydrocarbons as gasoline; diesel; benzene,
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
PCB’s. Soil samples should be collected for suspected spﬂl sites and analyzed for the
analytes. Specific recommendations include: - :

®  Perform initial field screening using immunoassay techniques to provide a
~ yes/no answer as to the presence of contaminants above the action level. If:
contaminants are present above the actlon level, excavate and remedlate the
contaminated area. - . . . : : S

- ®  Undertake conﬁxmatory samphng and analys1s 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- -3 OU
| Samplmg and analysis act1v1t1es 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 Samp]mg and Analys:s for 1190-IU-1 ouU
- Landfills in the 1100-IU-1 OU would be charactenzed using a combmanon of field
screening methods, soil gas samphng, and geophysical surveys appropriate for the suspected
contaminants. If contamination is identified through this process, additional reconnaissance

and detailed surveys should be conducted as foIlows

o Co]lect soﬂs samples at the s1tes for the 1dennﬁed analytes
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e  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 initialty involve sampling of existing
monitoring Iocations and, as discussed in previous sections, establishment of additional
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 of treatment techmologies in the main text of the

$100-EM-1 RI/FS may provide sufficient information and apalyses of appropriate cleanup .
technologles should they be needed. In the event that groundwater remediation is required,
it is expected that a ROD amendment would be issued.

5.5 COORDINATION OF 11@0-EM-1 1100-EM-2, 1100-EM-3, AND 1160-1U-1
OPERABLE UNIT ACTIVITIES

A potential advantage of the acceleration of CERCLA activities in the 1100-EM-2,
1100-EM-3, and 1100-TU-1 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 = SUMMARY OF CANDIDATE WMU’S FOR REMEDIATION

Table 5-1 presents summary information of the WMU’s identified as candidate sites
for remediation. Inchided in the table are preliminary volume and activity estimates along
with a description of the general remedial activities that would be reqmred to address the

WMU. The general location of the WMU’s wn:hm 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/RA Activities for Table 3-2 and 3-3 WMU'’s
: (Page 1 of 6)

Table 3-2 Waste Management Units Conservative Estimate of RD/RA Activities
- Contamination * o '
1100-EM-2 o |
Bus Lot Dry Wells (6). ' 60 Cubic Yards(CY) Sail Soil Sampling & Waste
: : {10 CY/dry well) Evaluation.
Remove Waste to TSDF.
‘Confirmatory Sarmpling.
Coordinate with stormwater
drainage plan activities in
_ project LO44,
Steam Pad Tank # 2 * Tank, 20 CY Soil ~ Perform Closure.
— 4000 gal Fiberglass tank. = - : :
- |} last contained wastewater. )
g - -
Steam Pad Tank # 3 . Tank, 20 CY Soil Perform Closure.
ooy 4000 gal Fiberglass tank :
last contained wastewater.
o 1100-EM-3
M :
. T 1208 Sandblast Area, 210 CY Soil Drum & Ship Soils to TSDF
G (75 ftx 75 ftx 1 ft} Confirmatory Sampling.
- (potentiat for offsite surface
s waste migration near
. ' ' ' Richland Well Field
4 recharge ponds).
e 1100-1U-1 -
sy | 6652-G UST Tank, 20 CY Soil Ship Soils/UST to TSDF or
2000 gal Fuel Oil Tank. - 1000 gal Fuel Oil Incinerate.
A ' : Confirmatory Sampling.
Missile Maintenance & Assembly Area Tank, 20 CY Soil 1 Ship Soils/UST to TSDF .or
-275 gal Fuel Oil Tank. 135 Gal Fuetl Qil incinerate.
: Confirmatory Sampling. -
— e ————————————— ——— ——

* Assumptions include:

.For UST’s...20 Cubic Yards (CY) Soil per UST Removal

Depth of Potentiai Contamination = 3 Feet.

“Tanks are 1/2 full with last fiquid known to be stored(based on several observations).
Fue!, Oil, Solvents will be recycied to the extent possible.

¢ &
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Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU'’s {continued)

LFI/FFS

-« (Page2-0f:6) .- |
Table 3-3 Waste Conservative Estimate of RD/RA Activities
Management Unit . Contamination *
1100-EM-2 |
Tar Flow.. - 110 Cgbic, Yards Soil & Tars : Soil Sérnpling & Waste Evalua-ti'bn'.'
(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 Incinerats.
: Confirmatory Sampling.
Neptunes Potatb & . Uhknown Volume.. Soil Field _Scree'ning.
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. :
: . T ' Confirmatory Samipling.
1100-EM-3 ' | |
1240 Suspect Spill Area. 5 CY Soils . " Soil Sampling & Waste Evaluation. ||
: {10 ft x 10 ftx 1t} © Wastes to TSDF or Incinerate. . || :
- Confirmatory Sampling. S
JA Jones Qil Storage Tanks, 40 CY Soils Geophysical Survey. \“
Tanks (2) {20 CY/Tank) Ship Soils/UST to TSDF or
Unknown volume. _ Incinerate Soils.
Confirmatory Sampling.
1262 Transformer Pad. 10 CY Soils & Debris Sample Soil & Pad(PCB’s).
: ' {6 ft x 6 ft Pad). Remove Pad & Soil to TSDF or
L - Incinerate ‘Soils.’
1262 Solvent Tanks (4) Tanks, 40 CY Soils, 1000 gal Soil Sampiing & 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. (b0 ft x50 ft x3 1) Soils to TSDF or Incinerate.
' S ‘Perform Confirmatory Sampling.
" Table 5-1
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Table 5-1. RD/RA Activities for Table 3-2 and_3¥3 WMU’s {(continued)

{Page 3 of 6}

~ Table 3-3 Waste
Management Unit

JA Jones Steam Plant
Drain Pad.

.Consear\_iati&e' Estimate of
Contamination *

20 ftx 10ﬁPad.

'RD/RA ‘Activities

Pad Surface, Drains & Soil
Sampling.-

Waste Evaluation.
Geophysical Survey.
Wastes to0 TSDF or Incinerate.

Confirmatory Sampling.

1218 Service Station.

Tank, 20 CY Soil

" Soil Samplirig.
Soils/UST to TSDF or incinerate
Soils. .
Confirmatory Sampling.

System.

(IR x7THx3f)

1212/1227 Suspect 140 CY Soils Soil Sampling & Waste Evalu'ation.
Battery Acid Disposal (250 ft x 5 ft x 3 ft) Soils to TSDF or incinerate.
Area. o Confirmatory Sampling.

1 1100-U-1 B
6652-C SSL Active Septic 27 -CY Soils Soil Sampling

Soil Gas Survey

6652-C SSL Inactive
Septic System.

850 CY Soils
(30 ft x 300 ft x 3 ft)

Soil Sampling
Soil Gas Survey
Wastes to TSDF or Incinerate
Confirmatory Sampling,

[

Radar Berm & Pads.

Pad {16 ft x 16 ft)

Soil Samplihg & Waste Evaluation.

Area
{2 - 475 galion tanks).

20 ft x 20 #t x 3 ft

40 CY Soils. Soils to TSDF or Incinerate.
Confirmatory Sampling.
H-52-C Surface Gas Tank 45 CY Soils Soil Sampiing & Waste Evauluation.

Soils o TSDF or Incinerate.
Confirmatory Sampling.

Control Center Disposal
Pits (4}.

15 CY Sail {total)
10 ft Diameter x 3 ft depth

Soil Sampling & Waste Evaluation.
Geophysical Survey.
Wastes to TSDF or Incinerate.
Confirmatory -Sampling.

Building 6652-C
Abandoned UST

{4 - 1000 gallon fuel oil
fanks).

Tanks, 80 CY Soils.
(20 CY soilftank}
2500 gal fuel oil

Geophysical Survey.
Soils/UST to TSDF or incinerate
Soils.
Confirmatory Sampling.

Pumphouse Disposal
Slope.

30 CY Soils
{(5ftx5fix2ft)
(85 ft x 10 ft x 1 ft}

Soil Sampling & Waste Evaluation.
Soils to TSDF or Incinerate.
Confirmatory Sampling.

LEL/FFS
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Table 5-1. RBR/RA Activities for Table 3-2 and 3-3 WMU’s (continued)

Table 3-3 Waste:
Management Unit

Gallon Fuel Ol Storage
Tank.

Pumphouse Latrine 1500

Contamination *

. Tank Already Removed
5 CY Soils.

Conservative Estimate of

— .~ =

RD/RA Activities

Soil Sampiing & Waste Evaluation.
Soils to TSDF or Incinerate.
Confirmatory Sampling.

Pumphouse Latrine 275
Gallon Fuel Oil Tank.

Tank Already Removed
5 CY Soils.

Soit Sampling & Waste Evaluation.
Soils to TSDF.or Incinerate.
Confirmatory Sampling.

Building Septic System.

6652-G ALE Field Storage

' 890 CY Soils
200 ft x 40 ft x 3 ft.

Soil Sampling & Evaluation
& Soil Gas Survey
Soils to TSDF or Incinerate '
Confirmatory Sampling.

Mound Site NW of
Building 66562-G.

20 CY Soils.
(Visual Estimate)

Geophysical Survey.
Soil Sampling & Waste Evaluation.
Soils to TSDF or Incinerate.
Confirmatory Sampling.

6652 ALE Headquarters
Septic Tank & Drainfield
6000 gal Tank

Tank, 1800 CY Soils.

{15 ft x 150 ft x 3 ft)

(70 ft x 100 ft x 3 f), -

(70 t x 100 ft x 3 ft)

Soil Sampling.
Soil Gas Survey.
Tank/Soils to TSDF or Incinerate,
Soils :
Confirmatory Sampling

Abandoned Under Ground
Storage Tanks.

6652-HA 275 gal oil.
6652-HO 2000 gal oil.
86652-1 2000 gal fuel oil,
6652-J 2000 gal fuel oil.
6652-HI unknown volume
fuel oil. '

6652 HJ 2000 gal fuel oil.

Tanks, 120 CY Soils, 4200 gal

- Fuel Oil.
1000 gal QOil,
{20 CY Soil/Tank)

Soil Sampling.
Geophysical Survey
Tanks, Soils to TSDF or Incinerate
Confirmatory Sampling.

Missile Bunker
Sumpfunderground
facilities).

Asbestos Covered Pipes
Insulation.

Sample Asbestos
Bag & Dispose Asbestos
Geophysical Survey.
Decon {2) Concrete Sumps.

Close Building {demolition or reuse}.

Missile Bunker Landfill.

1.25 Acre Area.

Soil Sampling.
Soil Gas & Geophysical Survey
i needed:
Trenching/Test Pits
Wastes to TSDF or Incinerate.
Confirmatory Sampling.
Groundwater Monitoring.

LFI/FFS
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Table 5-1. RD/RA Activities for Table 3-2 and 3-3 WMU’s {continued)

{Page 5 of 6}

Table 3-3 Waste
Mazanagement Unit

Missile Refueling Area

Conservative Estimate of
Contamination. *

Herbicide Applications

RD/RA Activities

Soil Sampling & Waste Evaluation.

40t x5 ft x 3 ft)

Berm. 600 CY Soils Soils to TSDF or Incinerate
: Confirmatory Sampling.
Acid Neutralization Pit. 20 CY Soil Soil Sampling & Waste Evaluation.

Soils tg TSDF or Incinerate.
Confirmatory Sampling.

|} Missile Refueling JP-4

Fueling Area.

45 CY Soil
(20 ft x 20 ft x 3 #t)

Soil Sampling & Waste Evaluation,
Soils to TSDF.; Incinerate..
Confirmatory Sampling.

Missile Assembly & Test
Building Inactive Septic
System. '

155 CY Soil
(70 #t x 20 ftx 3 )

Soil sampling.
Soil Gas Survey & Geophysical
Survey..
Soils to TSDF or Incinerate
-Confirmatory Sampling.

Missile Mairtenance &
Assembly Area Acid
Storage Shed.

25 CY Soil.
(15 ftx 15 ft x 3 ft)

Sofl Sampling & Waste Evaluation.
Soils to TSDF or Incinerate.
Confirmatory Sampling.

Prainfield(active).

{16 £ x 50 ft x 3 ft)

JP-4 Fuel Pad. 10 CY Soil. Soil Sampling & Wasté Eva|uétion. :
(10 ft x 10 # x 3 f1) Soils to TSDF or Incinerate: -
Confirmatory Sampiing.
Missile-Bunker 85 CY Soils

Soil Gas Survey & Geophysical
' Survey,
Soil Sarnpling.
If Needed;
Soils to TSDF or Incinerate:
Confirmatory Sampling.

Ditch.

Missile Bunker Discharge -

80 CY Soils.

" [{2) - 70 ft x 5 ft x 3 ft ditches]

Soil Sampiing & Waste Evaluation.
Soil Sampling. -
Soils to TSDF or Incinerate.
Confirmatory Sampling.

Main Entrance Stained
Scil,

30 CY Soil,
(18ftx15fx3 f)

Soil Sampling & Waste Evaluation.
Soils to TSDF or Iincinerate.
Confirmatory Sampling.

H-62-L Surface Gas Tank
Storage Area
(2 - 475 gallon tanks).

Tanks, 45 CY Soil.
{20 ft x 20 ftx 3 ft)

Soil Sampling & Waste Eiraluation.
Tanks, Soil to TSDF or Incinerate
Confirmatory Sampling.

Generator Building.

20 CY Soil & Debris
{40 ft x 20 {t Wood Frame Bldg
with Concrete Floor.)

Surface, Soil Sampling & Waste
Evaluation.
Building Demolition.
Soil/debris to TSDF or Incinerate
Confirmatory Sampling

LFI/FFS
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Table 5-1. RD/RA Actlvmes for Table 3-2 and 3 3 WMU s {continued)
(Page 6 of 6) g
Table 3-3 Waste Conservative Estimate of . RD/RA Activities -
Management Unit Contamination * : o .
Horseshoe Site. 0.5 Acre'Distgrbed Soils ' Soil Sampling. '
LT Soil gas & Geophysical Survey.
_ if needed;
Wastes to TSDF or Incinerate
Confirmatory Sampling.
Install Groundwater Monitoring .
Wells. '
Elevator Doors. . 5CY Debris Soil Sampling & Waste Evaluation.
o [{2} - 12 t x 33 ft blast pads, Remove Waste. _
elevator doors] Perform Confirmatery Sampling.
Flammable Storage - 10 CY S_p’ii. Soil Sampling & Waste E‘\‘(aluation.
Cinderblock Shed. Visual Estimate. Remove Waste. :
: S Perform Confirmatory Sampling.

Missile Maintenance & 10 CY Soil & Debris ~ Soil Sampling. .
Assembly Area Paint {10ftx10ftx 3 ft) Soils to TSDF or Incinerate.
Shed. R Confirmatory Sampling.

" Missile Maintenance & 5CY Soil Soil Sampling & Waste Evaluation.
Assembly Area Dry Well (5 ft x5 ft x'5 ft) Remove Waste. _
Drum. o Perform Confirmatory Sampling.;;
H-52-L NIKE Base Landfill. 1.5 Acre Area. Soil Sampling. :

M Soil Gas & Geophysical Survey
" If needed:
. Trenching/Test Pits

Wastes to TSDF or Incinerate.

Confirmatory Sampling.

Groundwater Monitoring.

= = =__—_—_——__==-_mm
Table 5-1

LFI/FFS
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LEGEND :

2
A Location Symbol and Number.

f—q Buildings.

1) Neptunes Potato and
Separator Tank. ( Trident)

2 ) Tar Flow.
3 ) Stained Sands.
4 ) Bus Lot Dry Waells.

5 ) Steam Pad Tank No. 3.
6 ) Steam Pad Tank No. 2.

Contour interval is 0.5 meter.

0 L] 300 METERS
0 = L] 00 FEET

]
A3-uam-ree3 Owo

1100-EM-2 Operable Unit

Figure 5-2

LFI/FFS
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LEGEND
LN Suspected Contamination Location +
and Number. N
= Outline and Designation of I
Operable Unit. ” p—
Buildings - W

100-1U-1 Operable Unit ( Ecological Reserve Headquarters and NIKE Missile Launch Site Portion ).

1)
2)
3)
4)
5)
6)
7)
8)
9)
10 )
n)

12 )
13)

14 )
15 )
16 )
17 )

18 )
19)
20 )

22 )
23 )
24 )

25 )

26 )
27 )
28 )
29 )
30 )

DESCRIPTION

Mound Site NW of Building 6652-G.
6662-G Septic Tank & Drainfield.

Missile Bunker Landfill.
Horseshoe Site.

6652-G UST.

6652-|1 Septic Tank & Drainfield.
6652-J UST.

6662-HO and HA Oil Tanks.
6652-HJ Oil tank.

6652 H| Fuel Oil UST
H-52-L Surface Gas Tanks.
66521 UST.

Missile Bunker Drainfield.

Missile Bunker Discharge Ditch.

Missile Bunker Underground Facilities.

Elevator Doors.

Missile Assembly & Test Building
Oil Tank.

Main Entrance Stained Soil.
Acid Neutralization Pit.

Missile Refueling Station.

JP4 Fuel Pad.

Generator Building 6652-P.
6652-P UST.

Missile Refueling Area Berm.
Missile Assembly & Test
Building Septic System.

Paint Shed Area.

Flammable Storage Block Shed.
Acid Storage Shed.

Dry Well Drum.

Nike Base Landfill.

Figure 54
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2 10f15
MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3 MW-1
WELL ID 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 BOO0GIRE B000J2 BOOCPS | | BOOCT5 BOODC5
P
Chloromethane NA 2.00 u 2.00 u 2.00 U 2.00 u 2.00 u 2.00 U - NR
Trichlorofluoromethane NA - NR - NR - NR - NR - NR - NR - NR
Bromomethane NA 2.00 u 2.00 U 2.00 U] 200 U 2.00 U] 200 u - NR
Vinyl Chloride 2 2.00 u 2.00 U 2.00 9 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 ) 1.00 U 1.00 U - NR
Acetone NA 2.00 u 2.00 9] 10.00 U 1000 | U | 10.00 U 10.00 9] - NR
Carbon Disuifide 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-Dichloroethane NA 1.00 U 1.00 u 1.00 u 1.00 U 1.00 9] 100 U] - |NR
cis-1, 2-Dichloroethene NA - NR - NR - NR - NR - NR - NR| - NR
trans-1, 2-Dichloroethene NA - NR - NR - NR - NR - NR - NR| - NR
1,2 Dichloroethene (Total) NA 1.00 U 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u - NR
Chioroform 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 5 NR
2-Butanone NA 2.00 U 2.00 U 10.00 U 10.00 U 10.00 U 10.00 U - NR
Tetrahydrofuran NA - NR - INR - NR . NR - NR - NR s NR
1,1,1-Trichloroethane o 200 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 100 | U . NR
Carbon Tetrachloride 5 1.00 u 1.00 9] 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
Bromodichloromethane NA 1.00 u 1.00 U 1.00 U 1.00 U 1.00 u 1.00 | U | - NR
1,2-Dichloropropane 5 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 100 | U - NR
cis-1,3-Dichloropropene NA 1.00 U 100 | U 1.00 U 1.00 Uu| 1.00 U 1.00 U - NR
trans-1,3-Dichloropropene NA 1.00 uj| 1.00 u 1.00 uj| 1.00 U 1.00 u 1.00 | U B NR
Trichloroethene 5 1.00 U 1.00 u ~1.00 u 1.00 u 1.00 Uu| 1.00 U - NR
Dibromachloromethane NA 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u - NR
1,1,2-Trichloroethane 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 1.00 u 1.00 u 1.00 uj| 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
Trans-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-Pentanone 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 9] 10.00 U 10.00 | U - NR
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2 30of15
MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3 MW-1
WELL ID S41-E11 S41-E12 S41-E11 S41-E12 S41-E11 S41-E12 S41-E11 |
ROUND 1 1 2 2 3 3 4
SAMPLE ID B80023T BO064T BOOOGIRE B000J2 BOOCP9 BOOCTS BOODCS
PARAMETERS (units ug/l) |
Hexachlorobutadiene 1000 | U 10.00 |UJ| 10.00 u 10,00 | U 10.00 u 1000 | U 10.00 | UJ
4-Chloro-3-methylphenol 10.00 U 10.00 [UJ 10.00 U 1000 | U 1000 | U 10.00 U 10.00 [UJ
2-Methylnaphthalene 1000 | U 10.00 | UJ 10.00 U 10.00 | U 10.00 U 10.00 Uuj| 1000 |UWJ
Hexachlorocyclopentadiene 1000 | U 10.00 |UJ 10.00 Uu| 1000 |U 1000 | U 10,00 | U| 1000 |uJ
2,4,6-Trichlorophenol 1000 | U| 10.00 |uJ 10.00 ) 10,00 | U 10,00 | U 10.00 u 10.00 | UJ
2,4,5-Trichlorophenol 5000 (U | 5000 |UJ 50.00 V) 5000 |U| 5000 |U| 5000 |U| 5000 |UJ
2-Chloronaphthalene 1000 | U 10.00 |UJ 10.00 u 10,00 | U 10.00 | U 10.00 | U 10.00 | UJ
2-Nitroaniline 5000 | U 50.00 |UJ 50.00 U| 5000 |U 5000 | U 5000 | U | 50.00 |UJ
Dimethylphthaiate 1000 | U 10.00 |UJ 10.00 u 1000 | U 10.00 | U 10.00 | U 10.00 | UWJ
Acenapththylene 1000 | U 10.00 |UJ 10.00 U 1000 | U 10.00 | U 10.00 | U 10.00 | UJ
2,6-Dinitrotoluene 1000 | U | 10.00 |UJ 10.00 U 10.00 | U 1000 | U 10.00 | U 10.00 | UJ
3-Nitroaniline 5000 | U 5000 |UJ| 50.00 U| 5000 |U| 65000 jU| 5000 |U| 5000 [UJ
Acenaphthene 1000 | U 10.00 | UJ 10.00 V) 10.00 | U 10.00 | U 10.00 | U 10.00 | UJ
2,4-Dinitrophenol 5000 | U 50.00 |UJ 50.00 U| 5000 |U| 5000 [U 50.00 U 50.00 |UJ
4-Nitrophenol 50.00 U 50.00 |UJ 50.00 U 5000 | U 50.00 u 50.00 U 50.00 uJ
Dibenzofuran 10.00 u 10.00 |UJ| 10.00 U 10.00 U 10.00 U 1000 | U 10.00 [UJ
2 4-Dinitrotoluene 10,00 | U 10.00 jUJ 10.00 U 1000 | U 1000 | U 10.00 | U 10.00 | UJ
Diethylphthalate - 1000 | U 10.00 | UJ 10.00 V) 10.00 | U 10,00 | U 10.00 | U 10.00 | UJ
4-Chlorophenyl-phenylether 10.00 u 10.00 |UJ 10.00 U 10.00 u 10.00 u 1000 | U 10.00 [ UJ
Fluorene 1000 | U 10.00 jUJ 10.00 u 10.00 | U 10.00 | U 10.00 | U | 1000 |UJ
4-Nitroaniline 50.00 u 50.00 |UWJ 50.00 U| 6000 |U 5000 | U 5000 |U| 50.00 |UJ
4,6-Dinitro-2-methylphenol 50.00 U| 5000 |UJ 5000 |U| 5000 |U| 5000 |U 5000 | U 50.00 |UJ
N-nitrosodipheylamine 1000 | U 10.00 | UJ 10.00 U 1000 | U | 10.00 U 1000 | U 10.00 | UJ
4-bromophenyl-phenylether 10.00 | U 10.00 |UJ 10.00 u 10.00 | U 10,00 | U 1000 | U 10.00 | UJ
Hexachlorobenzene 10.00 | U 10.00 JUJ 10.00 V) 10.00 | U 1000 | U 1000 | U 10.00 | UJ
Pentachlorophenol 50.00 U 50.00 |UJ 50.00 U 5000 | U | 50.00 U| 5000 |[U 50.00 |UJ
Phenanthrene 10.00 U 10.00 | UJ 10.00 V) 1000 | U 10.00 | U 10.00 | U 10.00 | UJ
Anthracene 10.00 | U 10.00 | UJ 10.00 u 1000 | U 1000 | U 10.00 | U 10.00 | UJ
Di-n-Butylphthalate 10,00 | U 10.00 | UJ 10.00 u 2.00 J 1000 | U 10.00 | U 10.00 | UJ
Fluoranthene i 10.00 | U 10.00 | UJ 10.00 U 10,00 | U 1000 | U 1000 | U 10.00 |UJ
Pyrene . 10.00 | U 10.00 |UJ 10.00 u 10.00 | U 1000 jU| 1000 |jU| 1000 |UJ
Butylbenzylphthalate 10.00 | U 10.00 | UJ 10.00 U 10.00 | U 10.00 | U 10.00 | U 10.00 | UJ
3,3"-Dichlorobenzidine 20.00 Ul 2000 JUJ 20.00 U| 2000 |UJ] 2000 |U 2000 | U 20.00 | UJ

L9-T6-Td/a0d
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2 50f 15
MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 | Mw-3 MW-1

WELL ID 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 BO064T | | BOOOGORE B000J2 BOOCP9 BOOCT5 BOODC5

PARAMETERS (units ug/l)

Aroclor-1232 050 |U| 050 |U| 050 |U| 050 |U| 500 |U| 050 |U|[ 050 |uJ
Aroclor-1242 050 |U| 050 |U| 050 |U| 050 |U| 500 |U| 050 |[U| 050 |UJ
Aroclor-1248 050 |U| 050 |U| 050 |U| 050 |U| 500 |U| 050 |U| 050 |UJ
Aroclor-1254 100 |U| 100 |[U| 100 |uU| 100 |U| 1000 |U| 100 |U| 100 [UJ
100 |U| 100 |U| 100 |U| 100 |U| 1000 [U| 100 |U| 100 |uJ
- NR - NR » NR : NR - [NR[ - INR| - NR
- NR . NR - NR ; NR - NR . NR . NR

L9-T6-Td/90d
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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
WELL ID S41-E12 S41-E11 S41-E12 | S41-E11 S41-E12 | | S41-E11 S41-E12 |
ROUND 4 5 5 6 6 7 7
SAMPLE iD BOODCY not sampled | not sampled | B00ZC6& B00ZDO not sampled | not sampled
PARAMETERS (units ug/l) i B

Tetrachloroethene 5.00 U - - 5.00 u 5.00 u - -
1,1,2,2-Tetrachloroethane 5.00 U - - 5.00 u 5.00 U - =]
Toluene 1000 5.00 9] - - 5.00 u 5.00 u - -
Chlorobenzene 100 5.00 U - - 5.00 U 5.00 u - -
Ethylbenzene 700 5.00 u - - 5.00 U 500 |U - -
Styrene 100 5.00 U = - - 5.00 u 5.00 U - 2

m, p-xylene NA - NR - B - = NR = NR - :
o-xylene NA - NR - - - NR - |NR| - =
Xylenes (Total) 10000 5.00 U - - 5.00 U 5.00 U - -

C12 Hydrocarbons NA | NR - - - NR = NR - -
(Iotal Trihalomethanes NA 5.00 u, - - - NR - NR - -

S

Phenol - NA 10.00 |UuJ - - 1000 [U| 1000 |U - -
Bis(2-Chloroethyl)ether NA 10.00 |UJ - - 10.00 U 10.00 ) - -
1,3-Dichlorobenzene NA 10.00 | UJ - - - 10.00 u 10.00 U A |
1,4-Dichlorobenzene 75 10.00 | UJ - - 10.00 Uu| 1000 |U - -
Benzyl Alcohol NA 10.00 W - - 10.00 ) 1000 | U - -
1,2-Dichlorobenzene 600 10.00 |uJ : 5 10.00 Y) 10.00 U - -
2-Methylphenol NA 10.00 |UJ - - 10.00 u 10.00 u - -
Bis(2-chloroisopropyl)ether NA 10.00 |UJ - - 10.00 U 10.00 U - -
4-Methylphenol NA 10.00 | WJ - - 10.00 U 10.00 u - -
N-nitroso-di-n-propylamine ~NA 10.00 |UJ - - 10.00 U| 10.00 U L
Hexachloroethane NA 10.00 | UJ - - 10.00 Y) 10.00 U - -
Nitrobenzene NA 10.00 | UJ - - 10.00 u 10.00 u - =
Isophorone NA 10.00 | UJ - - 1000 | U 10.00 U - -
2-Nitrophenol NA 10.00 | UJ - - 10.00 u 1000 | U - -
2,4-Dimethylphenol NA 10.00 |UJ - - 10.00 Y] 10.00 u - -
Benzoic Acid NA 5000 [UJ = - ~ 50.00 U 50.00 u - -
Bis(2-chloroethoxy)methane NA 10.00 |W - = 10.00 U 1000 | U - -
2,4-Dichlorophenol NA 10.00 | W - - 1000 | U 10.00 u - -
1,2,4-Trichlorobenzene NA 10.00 | W - - 10.00 u 10.00 U - -
Naphthalene I NA 10.00 | UWJ e B - 1000 | U 10.00 u - -
4-Chloroaniline NA 10.00 | W - - 10.00 U 10.00 u - -

7of15
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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
WELL ID | S41-E12 S41-E11 S41-E12 | S41-EM S41-E12 S41-E11 | S41-E12 |
ROUND 4 5 5 6 6 7 7
SAMPLE ID BOODCS not sampled | not sampled | BO0ZC6 BOOZDO not sampled | not sampled |
PARAMETERS (units ug/l)
Benzo(A)anthracene 10.00 | UJ - - 10.00 U 10.00 U - -
Chrysene NA 10.00 | W - - 10.00 ] 10.00 U - -
Bis(2-ethylhexyl)phthalate NA 10.00 |UJ - - 10.00 U 10.00 U - -
Di-n-octylphthalate NA 10.00 | UJ - - 10.00 U 10.00 U - - i
Benzo(b)fluoranthene NA 10.00 | UJ - = 10.00 U 1000 | U = =]
Benzo(k)fluoranthene NA 1000 juJ - - 10.00 u 1000 | U - =
Benzo(a)pyrene NA 10.00 | WJ - - 10.00 u 10.00 | U - -
Indeno(1,2,3-cd)pyrene NA - 10.00 | UJ - - 1000 |U| 1000 |U| - =]
Dibenz(a,h)anthracene NA 10.00 | UJ - - 10.00 U 10.00 U - -
B i NA 10.00 |UJ - - 10.00 u 10.00 V) - -

NA 005 |UJ - - 0.05 u 005 | U - - |
Beta-BHC NA 0.05 uJ - - 0.05 u 0.05 U - -
Delta-BHC NA 0.05 uJ - - 0.05 u 0.05 U - -
Gamma-BHC (Lindane) NA 0.05 uJ - 5 0.05 u 0.05 u - -
Heptachlor 0.4 0.05 uJ - - 0.05 ) 0.05 U - -
Aldrin NA 0.05 uJ - - 0.05 u 005 | U - -
Heptachlor Epoxide 0.2 0.05 uJ - - 0.05 u 0.05 u - -
Endosulfan | 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 Uu| 010 u| - -
Endrin NA 0.10 uJ - - 010 | U 0.10 u - -
Endosulfan Il NA 0.10 uJ - - 0.10 u 0.10 u - -
4,4-DDD NA 0.10 UJ | - B - 0.10 U 0.10 u - 1 -
Endosulfan Sulfate NA 0.10 Uul| - - 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-Chlordane NA 050 |UWJ = - 0.50 u 050 | U - -
Gamma-Chlordane ~_NA 0.50 uJ - - 0.50 u 0.50 U - - o
Toxaphene 3 1.00 uJ - - 1.00 U 1.00 U - -
Aroclor-1016 0.5 050 U] - - 0.50 Ul 050 u - -
Aroclor-1221 0.5 0.50 UJ - - 0.50 U 0.50 U - -

9of 15
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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-E12 S41-E11 S41-E12 |
ROUND B 75 7.5 8 8 9 9
SAMPLE ID not sampled | not sampled | not sampied | BO1BT6 | not sampied | not sampled
C - - - 5.00 U - -
Trichlorofluoromethane NA - - - - NR - -
Bromomethane NA - - - 5.00 U - -

Vinyl Chloride 2 - - - 5.00 U - -
Chloroethane NA - - - 5.00 U - -
Methylene Chloride NA - - - 5.00 U - -
Acetone NA - - - 10.00 u - -
Carbon Disulfide NA - - - 5.00 U - -
1,1-Dichloroethene NA - - - 5.00 U - -
1,1-Dichloroethane NA - - - 5.00 U - -

cis-1, 2-Dichloroethene NA - - - - NR - =
trans-1, 2-Dichloroethene NA - - - - NR : =]
1,2 Dichloroethene (Total) NA - - - 5.00 U - -
Chloroform NA - - - 5.00 U - - B
1,2-Dichloroethane S5 - - - 5.00 U - -
2-Butanone NA - - - 10.00 U - -
Tetrahydrofuran NA - i - - - NR - -
1,1,1-Trichloroethane 200 - - - 5.00 U - -
Carbon Tetrachloride 5 - - - 500 | U = -

Vinyl Acetate ~ NA 3 - - 10.00 u - -
Bromodichloromethane NA - - - 500 |U - -
1,2-Dichloropropane 5 - - - 5.00 U - -
cis-1,3-Dichloropropene NA - - - 5.00 U - -
trans-1,3-Dichloropropene NA - - - 5.00 U - -
Trichloroethene 5 - - - 5.00 u - -
Dibromochloromethane NA - - - 5.00 U - -
1,1,2-Trichloroethane NA = = > = 500 | U = 5
Benzene 5 - - - 5.00 U - -
Bromoform NA - - - 5.00 u - -
Trans-1,3-Dichloropropene NA - - - 5.00 U - -
4-Methyl-2-Pentanone NA = 2 = ~10.00 U - -
2-Hexanone NA - - - 10.00 U - -

11 0of 15
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Table 2.2.2 Organics, Pesticides, and Herbicides Data for 1100-EM-2

)

e

MONITORING 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 75 75 8 8 9 9
SAMPLE ID not sampied | not sampled | not sampied | BO1BT6 not sampled | not sampled
PARAMETERS (units ug/l) o

Hexachlorobutadiene - - - 40.00 U - -
|4-Chloro-3-methylphenol - - - 40.00 u| - -
2-Methyinaphthalene - - - 40.00 U - -
Hexachlorocyclopentadiene - - - 40.00 u - i =
2,4,8-Trichlorophenol e B = - 4000 | U - -
2,4,5-Trichlorophenol - - - 200.00 U - -
2-Chloronaphthalene - - - 40.00 u| - -
2-Nitroaniline - - - 200.00 | U - -
Dimethyiphthaiate - - - 40.00 U - -
Acenapththylene - - - 40.00 U - -
2,6-Dinitrotoluene - - - 40.00 U - -
3-Nitroaniline - - - 20000 | U - -
Acenaphthene = - - 4000 | U - -
2,4-Dinitrophenol - - - 200.00 u - -
4-Nitrophenol - - - 200.00 U - -
Dibenzofuran = - - 40.00 u - -
2,4-Dinitrotoluene - - - 4000 | U - -
Diethylphthalate - - - 40.00 U - -
4-Chlorophenyl-phenylether - - - 40.00 U - -
Fluorene - - - 40.00 u - -
4-Nitroaniline ) - - - 200.00 u - -
4,6-Dinitro-2-methylphenol g = - 20000 | U - -
N-nitrosodipheylamine - - - 40.00 U - =
4-bromophenyl-phenylether - - - 40.00 U - -
Hexachlorobenzene 7 - - 4000 | U - -
Pentachlorophenol 1 - - - 200.00 Ul - -
Phenanthrene NA - - - 40.00 U - -
Anthracene NA - - - ~ 40.00 Uil = )
Di-n-Butylphthalate NA - - - 40.00 U - -
Fluoranthene NA - - - 40.00 U - -
Pyrene NA 7 - - 40.00 u = -
Butylbenzylphthalate NA - - - 40.00 U - -
3,3-Dichlorobenzidine NA - - - 80.00 U - -

13 of 156
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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-E12 S41-E11 S41-E12
ROUND 75 7.5 8 8 9 9
SAMPLE ID not sampled | not sampled | not sampled | B01BT6 not sampled | not sampled
PARAMETERS (units ugll) :
Aroclor-1232 0.5 - - - - NR - - ]
Aroclor-1242 0.5 - - - - NR - -
Aroclor-1248 0.5 - - - - NR - -
Aroclor-1254 0.5 = - - - - NR - -
Aroclor-1260 0.5 - - - - NR - -
H _
2,45 50 - - - - NR - -
2,4-D 70 - - - - NR - -

15 0f 15
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Table 2.2.3 Inorganic Data for 1100-EM-2 10f6
MONITORING WELL MW-1 MW-1 | MwW3 | | MW-3 MW-1 MW-1 |
WELL 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 B0023T B0023D BO064T B0064D BO00G9 BOOOHO |
PARAMETERS (units = ug/l) unfiltered filtered unfiltered filtered unfiltered filtered
Aluminum NA 189.00 U 82.60 U | 1960.00 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 1.00 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 300 |U 3.00 u
Calcium NA 87400.00 85300.00 144000.00 56400.00 64400.00 64400.00
Chromium 100.00 11.70 Uu| 440 | U 4.20 u 8.80 U 56.80 J 5.00 uJ
Cobalt L NA 3.00 U 3.00 u 3.00 U 300 |U 3.00 u 3.00 u
Copper NA 5.10 u 4.00 J 4,70 J 4.50 J 3.20 U 320 | 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
Mercury 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 8510.00 11400.00 4160.00 | J | 6820.00 | | 6870.00
Selenium 50.00 2.00 Ul 20 |U 1.00 |UJ| 1.00 U 200 |uJ| 200 |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
Thallium 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 §] 5.20 U 6.10 J 6.70 J
Zinc NA 2.00 u 2.00 U 5.70 u 6.90 u 4.50 J 520 | J |
Cyanide 200.00 10.00 U - NR 10.00 u - NR 0.01 U - NR

L9-T6-Td/90d
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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-E11 6-S41-E12
ROUND 4 4 4 4 5 8
SAMPLE ID BOOCP9 B0O0DC69 BOODCY9 BOODDO

PARAMETERS (units = ug/l) unfiltered filtered unfiltered filtered not sampled | not sampled
Aluminum NA 65.70 J 40.50 J 82.50 62.50 J - =
Antimony 6.00 50.00 U 50.00 U 50.00 50.00 u - -
Arsenic NA 2.60 J 2.80 J 1.60 uJ 1.60 UJ - -
Barium NA 63.30 J 61.30 J 139.00 J 136.00 J - -
Beryllium 4.00 0.30 U 0.30 U 0.30 J 0.30 u - -
Cadmium 5.00 3.00 u 3.00 U 4.30 J 3.30 J - -
Calcium ~NA 72100.00 71400.00 13800.00 13600.00 - -
Chromium 100.00 2550 10.00 U 16.70 10.90 - -
Cobalt NA 5.00 u 5.00 u 5.00 U 5.00 U - W
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 V) - -
Magnesium NA 15400.00 15200.00 29200.00 29300.00 - -
Manganese 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 - -
Nickel 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 ul| - -

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 - -
Thallium 2.00 3.00 u 3.00 Ud 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 - -

L9-T6-Td/90d
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Table 2.2.3 Inorganic Data for 1100-EM-2 50f6
MONITORING WELL MW-1 MW-3 | MW-1 MW-1 MW-3 MW-3
WELLID 6-S41-E11 6-S41-E12 | S41-E11 S41-E11 S41-E12 S41-E12 )
ROUND 7.5 75 8 8 8 8
SAMPLE ID BO1BT3 BO1BT4 BO1BT6 BO1BT7
PARAMETERS (units = ugl/l) not sampled | not sampled
Aluminum NA - - 7500 | J | 12900 | J | 139.00 J 80.40 J
Antimony 6.00 . - 44.00 U | 4400 | U 49.80 J 47.80 J
Arsenic ] NA - - 4,00 J 3.50 J 3.20 J 1.30 J
Barium NA 2 : 65.00 J | 6440 J 146.00 J 138.00 J
Beryllium 4.00 - - 1.00 U 1.00 U 1.00 U 1.00 U
Cadmium 5.00 - - | 400 U 4.00 u 4.00 U 4.00 U
Calcium NA s - 87900.00 88700.00 146000.00 142000.00
Chromium 100.00 - - 13.40 ~_7.00 U 170.00 7.00 ]
Cobalt - NA . } ~ 4.00 U 400 | U 4.00 u 4.00 u
Copper - NA . = 15.20 J | 28.80 30.40 1360 g
Iron NA 5 . 272.00 80.30 J | 2050.00 49.10 o
Lead NA - - 240 | J | 100 | U 2.60 B 1.50 B
[Magnesium NA - = 18500.00 18600.00 32200.00 31400.00
Manganese NA - - 1170 J 12.50 J 25.60 9.30 J
Mercury 2.00 - i 020 U 0.20 U 0.20 U 0.20 U
Nickel 100.00 . - 134.00 | 96.90 140.00 106.00
Potassium NA p = 8150.00 8180.00 10500.00 10900.00 }
Selenium 50.00 - - 2.00 U 20.00 U 10.00 u 1.00 ]
Silver NA - - 400 | U | 400 | U 4.00 u 4.00 u
Sodium NA - - 28900.00 28900.00 49800.00 48400.00
Thallium 2.00 & . 400 | U 1.00 U 10.00 u 10.00 U
Vanadium NA . - 16.70 J | 1680 | J | 1240 J 12.70 J
Zinc NA - - 8.30 ] 1270 | 4 10.60 J | 500 U
Cyanide 200.00 : . 10.00 U e NR | 10.00 U = NR

L9-T6-Td/30d



§¢-ddVv

Table 2.2.4 Wet Chemistry 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-E12 S41-E11 S41-E12
ROUND 1 1 2 2 3 3
SAMPLE ID B B00024 B0O0065 B0O00GY B000J2 BOOCP9 BOOCTS
alinity (Ca NA 261.00 303.00 200.00 225.00 209.00 319.00
Ammonia as N NA 0.05 ucC 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 Oxygen Demand NA 10.00 U 15.00 U 8.50 J 13.00 J 5.00 U 6.00
Chloride NA 58.00 17300 | | 28.40 127.30 41.30 143.50
Coliform (mpn) NA 2.20 u 2.20 u - NR - NR - NR - NR
Conductance (units = umhos/cm) NA 720.00 1280.00 536.00 1100.00 650.00 1100.00 | |
Dissolved 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 10.00 980 | | 1580 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 Y]
Suifate 250.00 29.80 32.20 26.60 25.60 27.20 28.90
Temperature (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/l) 1.00 - NR - NR - NR - NR - NR - NR

10f4
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Table 2.2.4 Wet Chemistry 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-E12 S41-E11 S41-E12
[ROUND i 7 7 7.5 7.5 8 8
SAMPLE ID not sampled | not sampled | not sampled | not sampled | BO1BT3 not sampled
PARAMETERS (units = mg/l)

Alkalinity (CaCO3) 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 2 - - - - NR -

Nitrite 1.00 - - - - - NR -

pH 65-8.5 - - - - - NR - :
Phosphate NA - - - - - NR -
Suifate 250.00 - - - - - NR -
Temperature (C) ~_NA - - - - - NR -

Total Dissolved Solids 500.00 - - - - - NR -
Turbidity (units = mg/l) 1.00 - - - - - NR -

3of4
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Table 2.2.5 Radionuclide Data for 1100-EM-2
MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 | MW-3 MW-1
WELL ID S41-E11 S41-E12 S41-E11 S41-E12 S41-E11 S41-E12 S41-E11
ROUND 1 1 2 2 3 3 4 3
SAMPLE iD B00024 B00065 BO0O0OH2 B000J5 BOOCQ2 BOOCTS8 BOODC7
PARAMETERS (units = pCill) Cily:

15.00 8.44 17.00 1.96 U 1.72 U 3.09 074 |U| 067 |U

(a) 12.70 14.70 3.49 U 7.91 12.11 12.52 | 9.24

Tritium 20,000 (total body)| 127.00 | U | 222.00 | U | -580.00 | U | 150.00 | U | -724.00 | R | 516.00 |U
Radium 5.00 0.45 U 2.36 0.35 U 1.56 U 0.10 U 1.20 |U| -450.00 | U/
Strontium NA - NR - NR| 0.25 U 090 | U 0.21 U 095 (Ul 031 |U
Strontium-90 8 (bone marrow) -003 (U] -013 | U - NR - NR - NR| -1.10 |R| -0.36 |U

(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

10f3
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Table 2.2.5 Radionuclide Data for 1100-EM-2
MONITORING WELL MW-1 MW-3 MW-1 MW-3 MW-1 MW-3
WELLID S41-E11 S41-E12 | S41-E11 S41-E12 S41-E11 S41-E12
ROUND ) 75 7.5 8 8 89 9
SAMPLE ID not sampled | not sampled not sampled | not sampled
PARAMETERS (units
Alpha 15.00 - - 115 >2 - - |
Beta - (a) - - 24120 18+2.0 - -
Tritium 20,000 (total body) - - - NR - NR - -
Radium 5.00 - - - NR - NR - -
Strontium NA - - - NR - 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

30f3
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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
WELL ID 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
SAMPLE iD B00038 B0OS7T | B00044 BOOOL1 BOOOL7 BOOCS3
P
|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 9) 2.00 u 2.00 u 2.00 U 2.00 9)
Vinyl Chloride 2 2.00 u 2.00 U 2.00 V) 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 | 100 u 100 | U 1.00 V) 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 Disulfide NA 1.00 U 1.00 u 1.00 U 1.00 u 1.00 9) 1.00 U
1,1-Dichioroethene 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 Ul 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u
1,2 Dichloroethene (Total) NA 1.00 U 1.00 u 1.00 9) 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-Dichloroethane 5 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 U
2-Butanone 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 200 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 ul 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
Cis-1,3-Dichloropropene NA 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 u
Trichloroethene B - 1.00 u 1.00 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 uj| 1.00 u 1.00 u
1,1,2-Trichloroethane NA 1.00 U 1.00 u 1.00 u 1.00 9] 1.00 U 1.00 U
Benzene = -3 1.00 U 1.00 u 1.00 U 1.00 u 1.00 u 1.00 U
Trans-1,3-Dichloropropene NA 1.00 U| 1.00 u 1.00 U 1.00 u 100 | U 1.00 U
Bromoform NA 100 U 1.00 U 1.00 U 1.00 u 1.00 9) 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 1000 | U |
| Tetrachloroethene 5 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U
1,1,2,2-Tetrachloroethane NA 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u 1.00 U
Toluene 100 1.00 u 1.00 U 1.00 u 1.00 V) 1.00 u 100 | U
Chlorobenzene 100 1.00 ul 100 U 1.00 U 1.00 u 1.00 u 1.00 u
Ethylbenzene 700 1.00 U 1.00 U 1.00 U 1.00 Y] 1.00 u 1.00 U
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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

SAMPLE ID B00038 BO057T B00044 BOOOL1 ~ BOOOL7 BOOCS3
PARAMETERS (units ugll)

2-Nitroaniline 50.00 u 50.00 u 50.00 U 50.00 U 50.00 u 50.00 '
Dimethylphthalate 10.00 U 10.00 U 1000 | U 10.00 U 10.00 Uu| 1000 U
Acenapththylene 10.00 U 10.00 U 10.00 U 10.00 U 10.00 u 10.00 u
2,6-Dinitrotoluene 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u 10.00 U
3-Nitroaniline 50.00 u 50.00 U 50.00 u 50.00 U 50.00 U 50.00 U
Acenaphthene 1000 | U 10.00 u 10.00 u 10.00 u 10.00 u 10.00 u
2,4-Dinitrophenol 50.00 u 50.00 u 50.00 u 50.00 u 50.00 U 50.00 U
4-Nitrophenol 50.00 U 50.00 U 5000 | U 50.00 u 50.00 U | 50.00 u
Dibenzofuran 10.00 u 10.00 U 10.00 u 10.00 U 10.00 u 10.00 U
2,4-Dinitrotoluene 10.00 U 10.00 U 10.00 U 10.00 U 10.00 u 10.00 U
Diethylphthalate - 10.00 U 10.00 u 10.00 U 10.00 U 10.00 u 10.00 u
4-Chlorophenyl-phenylether NA 1000 | U 10.00 U 10.00 U 10.00 U 10.00 u 10.00 U
Fluorene NA 10.00 U 10.00 U 10.00 U 1000 | 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 5000 | U
4,6-Dinitro-2-methylphenol NA 50.00 u 50.00 U 50.00 u 50.00 u 50.00 U 50.00 u
N-nitrosodipheylamine S NA 10.00 u 10.00 u 10.00 u 1000 | U 1000 | U 10.00 U
4-bromophenyi-phenylether NA 10.00 Ul 1000 U 10.00 U 10.00 U 10.00 U 10.00 U
Hexachlorobenzene NA 10.00 U 10.00 u 10.00 U 10.00 u 10.00 U 1000 | U
Pentachlorophenol 1 5000 | U 50.00 u 50.00 u 50.00 u 50.00 u 50.00 u
Phenanthrene NA 10,00 | U 10.00 U 10.00 9) 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-Butylphthalate NA 10.00 u 10.00 u 10.00 U 10.00 U 1000 | U 10.00 | U
Fluoranthene NA 10.00 u 10.00 u 10.00 u 10.00 U 10.00 u 1000 | U
Pyrene NA 10.00 Uu| 10.00 U 10.00 U 10.00 U, 10.00 U 10.00 U
Butylbenzylphthalate NA 1000 | U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U
3,3-Dichlorobenzidine | NA 20.00 U 2000 | U 2000 | U 20.00 u 20.00 u 20.00 u
Benzo(A)anthracene NA 10.00 U 10.00 U 10.00 u 10.00 U 10.00 U 10.00 )
Chrysene NA 10.00 U 10.00 u 10.00 U 10.00 u 10.00 u 10.00 u
Bis(2-ethylhexyl)phthalate NA 10.00 U 10.00 u 10.00 u 2.00 J 10.00 u 6.00 J
Di-n-octylphthalate NA 1000 | U 10.00 U 10.00 u 10.00 U 10.00 U 10.00 U
Benzo(b)fluoranthene NA 10.00 Ui 10.00 U 10.00 u 10.00 U 10.00 u 10.00 U
Benzo(k)fluoranthene NA 1000 | U 10.00 u 10.00 U 10.00 U 10.00 u 1000 | U]
Benzo(a)pyrene NA 10.00 U 10.00 U 10.00 U 10.00 u 10.00 U 10.00 U
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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

WELL ID B 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

SAMPLE ID B00038 BOOS7T BO0044 BOOOL1 BOOOL7 BOOCS3
PARAMETERS (units ug/l)

2,4-D - NR - 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
WELL ID B |6-S41-E13A 6-S41-E13B 6-S41-E13C 6-S41-E13A 6-S41-E13B
ROUND 3 3 4 : 4 4
SAMPLE iD - B0OOCS7 BOOCT1 BOODC1 BOODB3 BOODB7
PARAMETERS (units ugfl)
Styrene 1.00 U 1.00 U 5.00 U, 500 U - NR
Xylenes (Total) 1.00 U 1.00 U 5.00 U 5.00 U - NR
To i - NR - NR - NR - |INR - NR

10.00 U 10.00 Ry 5.00 J 10.00 uJ 10.00 uJ
Bis(2-Chloroethyl)ether NA 10.00 U 10.00 U 10.00 uJ 10.00 UJ| 10.00 uJ
2-Chlorophenol NA 1000 ([ U 1000 |U| 10.00 W 10.00 uJ 10.00 uJ
1,3-Dichlorobenzene NA 10.00 u 10.00 U| 1000 |UJ 10.00 uJ 10.00  |UJ
1,4-Dichlorobenzene 75 110.00 u 10.00 u 10.00 uJ 10.00 uJ 10.00 |UWJ
Benzyl Alcohol NA 10.00 U 10.00 U 10.00 uJ 10.00 uJ 10.00 uJ
1,2-Dichlorobenzene 600 10.00 Y 10.00 u 10.00 UJ| 10.00 uJ 10.00 uJ
2-Methylphenol NA 10.00 Uj 10.00 U 10.00 uJ 10.00 uJ 10.00 uJ
Bis(2-chloroisopropyl)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 9 1000 | U 10.00 uJ 10.00 UJ 10.00 Ud
Isophorone NA 10.00 U 10.00 Y 10.00 uJ 10.00 UJ| 10.00 uJ
2-Nitrophenol NA 10.00 U 10.00 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 UuJ| 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 10.00 ] 10.00 uJ 10.00 uJ 10.00 uJ
1,2,4-Trichiorobenzene NA 10.00 U 10.00 U 10.00 uJ 10.00 uJ 10.00 uJ
Naphthalene NA 10.00 u 10.00 Uu| 10.00 uJ 10.00 uJ 10.00 uJ
4-Chloroaniline NA 10.00 U 10.00 Ul 10.00 uJ 10.00 uJ| 1000 |uUJ
Hexachlorobutadiene NA 10.00 U 10.00 u 10.00 uJ 10.00 uJ 10.00 uJ
4-Chloro-3-methylphenol NA 10.00 Ul 10.00 u 10.00 ud 10.00 uJ 10.00 uJ
2-Methylnaphthalene NA 10.00 u| 1000 u 10.00 UJ| 10.00 uJ 10.00 uJ
Hexachlorocyclopentadiene NA 10.00 u 10.00 u 10.00 uJ 10.00 uJ 10.00 uJ
2,4,6-Trichlorophenol NA 10.00 U 10.00 U 10.00 uJ 10.00 uJ 10.00 uJ
2,4,5-Trichlorophenol NA 50.00 u 50.00 u 50.00 uJ 50.00 uJ 50.00 uJ
2-Chloronaphthalene NA 10.00 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 1100-EM-3

MONITORING WELL MW-17

WELL ID - 6-S41-E13A 6-S41-E13B 6-S41-E13C 6-541-E13A 6-S41-E13B
ROUND 3 3 4 i 4 4

SAMPLE ID B0OOCS? BOOCT1 BOODC1 BOODB3 BOODB7 |
PARAMETERS (units ug/l) -

Indeno(1,2,3-cd)pyrene ~10.00 U 10.00 u 10.00 uJ 10.00 uJ 10.00 uJ
Dibenz(a,h)anthracene 10.00 U 10.00 U 10.00 [UJ 10.00 uJ 10.00 uJ
Benzo(g,h,i)perylene ~10.00 u 10.00 u 10.00 |UJ 10.00 uJ 10.00 uJ
Alpha-BHC NA 0.05 Uj| 005 U 0.05 uJ 0.05 uJ 0.05 uJ
Beta-BHC NA 0.05 U 0.05 Ul 005 (Ul 0.05 uJ 0.05 uJ
Delta-BHC NA 0.05 u 0.05 U 0.05 UJ| 005 |UJ 0.05 uJ
Gamma-BHC (Lindane) NA 0.05 u 0.05 u 0.05 uJ 0.05 uJ 0.05 UJ
Heptachlor 064 0.05 (9 005 U 0.05 ud 0.05 UJ 0.05 Ud
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 005 |UJ
Endosulfan | NA 0.05 U 0.05 u 0.05 ud 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 L NA 0.10 u 0.10 u 0.10 uJ 0.10 uJ 010 |UJ
Endosulfan || 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
Methoxychlor 40 0.50 u 0.50 u 0.50 uJ 0.50 uJ 0.50 uJ
Endrin Ketone NA 0.10 U 0.10 u 0.10 uJ 0.10 uJ 010 W
Alpha-Chlordane NA 0.50 U 0.50 u 0.50 uJ 0.50 uJ 0.50 uJ
Gamma-Chlordane NA 050 | U 0.50 U 0.50 uJ 0.50 uJ 0.50 uJ
Toxaphene 3 1.00 U 100 U 1.00 uJ 1.00 uJ 1.00 uJ
Aroclor-1016 0.5 0.50 u 0.50 U 0.50 uJ 0.50 uJ 050 |UJ
Aroclor-1221 0.5 050 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 050 |UJ| 050 uJ
Aroclor-1242 0.5 0.50 u 0.50 u 0.50 uJj| 050 |uUJ 0.50 UJ |
Aroclor-1248 0.5 0.50 U| 050 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
A 0.5 1.00 u 1.00 U 1.00 uJ 1.00 uJ 1.00 uJ
H

2,4,5-TP (Silvex) 50 - NR . NR - NR - NR - NR

90f19
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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 ) S41-E13A S41-E13A
ROUND 5 i 6
SAMPLE ID# BOOHS9 B00ZC2
PARAMETERS (units ug/l) "MCLs
|volz RGANiGS! ™
Chloromethane NA 10.00 |(UJ| 10.00 U
Trichlorofluoromethane NA - NR - NR
Bromomethane NA 10.00 |[UJ|{ 10.00 ]
Vinyl Chloride - 2 10.00 |UJ| 10.00 U
Chloroethane NA 10.00 |UJ| 10.00 U
Methylene Chloride NA 5.00 uJ 5.00 U
Acetone NA 35.00 U 10.00 U
Carbon Disulfide NA 5.00 uJ 5.00 U
1,1-Dichloroethene NA 5.00 uJ 5.00 U
1,1-Dichloroethane NA 500 |UJ| 5.00 U
cis-1,2-Dichloroethene NA - NR - NR
Trans-1,2-Dichloroethene B NA - NR - NR
1,2-Dichloroethene (total) NA 5.00 uJ 5.00 U
Chloroform NA 500 |UJ| 5.00 U
1,2-Dichloroethane 5 500 |[UJ| 5.00 U
2-Butanone NA 10.00 |UJ| 1000 | U |
Tetrahydrofuran NA - NR - NR
1,1,1-Trichloroethane - 200 5.00 uJ 5.00 U
Carbon Tetrachloride 5 5.00 uJ 5.00 U
Vinyl Acetate NA ~10.00 |UJ| 10.00 U
Bromodichloromethane NA 5.00 uJ 5.00 U
1,2-Dichloropropane 5 5.00 |UJ| 5.00 V)
cis-1,3-Dichloropropene NA 5.00 uJ 5.00 U
Trans-1,3-Dichloropropene NA 5.00 uJ 5.00 U
Trichloroethene 5 500 |UJ| 500 | U]
Dibromochloromethane . NA 500 |UJ| 5.00 u
1,1,2-Trichloroethane NA 5.00 uJ 5.00 U
Benzene B 5 500 |UJ| 5.00 U
Bromoform NA 5.00 uJ 5.00 U
Trans-,1,3-Dichloropropene NA - NR - NR
4-Methyl-2-Pentanone - NA 10.00 |UJ| 1000 | U |
2-Hexanone NA 10.00 |[UJ| 10.00 U

11 0f 19
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Table 2.2.6 Organics, Pesticides, and Herbicides Data for 1100-EM-3

& H i S T 5
5 éa

13 of 19

MONITORING WELL | MW-17 MW-17
WELL ID ) S41-E13A| | S41-E13A
ROUND i 5 6
SAMPLE 1D# BOOHS9 BOOZC2
PARAMETERS (units ug/l) 1 B
1,2,4-Trichlorobenzene 10.00 Y) 10.00 u
Naphthalene 1000 |U| 1000 |[U
4-Chloroaniline 10.00 9] 10.00 )
Hexachlorobutadiene 10.00 | U 10.00 u
4-Chloro-3-Methylphenol 10,00 (U | 1000 | U
2-Methylnaphthalene 1000 |U| 1000 | U
Hexachlorocyclopentadiene 1000 (U] 1000 | U |
2,4,6-Trichlorophenol NA 10.00 U 10.00 9]
2,4,5-Tricholorophenol NA 50.00 U 50.00 U
2-Chloronaphthalene NA 1000 | U 10.00 u
2-Nitroaniline NA | 5000 [U| 5000 |[U
Dimethyl Phthalate NA 10.00 u 10.00 u
Acenaphthylene - NA 10,00 |U| 1000 | U
2,6-Dinitrotoluene NA 10.00 U 1000 | U
3-Nitoaniline NA 5000 |U| 50.00 |U
Acenaphthene NA 1000 (U] 1000 | U
2,4-Dinitrophenol “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-Dinitrotoluene NA 10.00 u 10.00 U
Diethylphthalate NA 10.00 u 10.00 U
4-Chlorophenyl-phenylether NA 10.00 U 1000 | U
Fluorene NA 1000 JU| 1000 | U
4-Nitroaniline NA 50.00 [U| 5000 [U
4,6-Dinitro-2-Methylphenol NA | 5000 |U| 5000 | U
N-Nitrosodiphenylamine (1) NA 10.00 U 10.00 U
4-Bromophenyl-phenylether NA 10.00 U 10.00 U
Hexachlorobenzene NA 10.00 U 10.00 )
Pentachlorophenol 1 50.00 u 50.00 U
Phenanthrene NA 10.00 U 10.00 U
|Anthracene NA 1000 |[U| 1000 | U
Di-n-Butylphthalate NA 10,00 {U|{ 10.00 U
Fluoranthene NA 10.00 U 10.00 U

L9-T6-Td/30d
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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 S41-E13A| | S41-E13A
ROUND 5 6
SAMPLE ID# BOOHSO BO0OZC2
PARAMETERS (units ugl/l) MCLs | ) )
Toxaphene 3 1.00 U 1.00 U
Aroclor-1016 0.5 0.50 U 0.50 U
Aroclor-1221 0.5 0.50 u 0.50 u
Aroclor-1232 0.5 0.50 u 0.50 U
Aroclor-1242 0.5 0.50 U 0.50 U
Aroclor-1248 05 050 |[U| 050 U
Aroclor-1254 0.5 1.00 u 1.00 | U
Aroclor-1260 0.5 1.00 | U 1.00 1]

150f 19
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Table 2.2.6 Miscellaneous Organic Data for 1100-EM-3
MONITORING WELL - - | Mw-23 MW-25 MW-25 MW-24 Mw-24 |
WELL ID
DATE i 2/19/92 2/19/92 | 2/19/92 717192 717192
SAMPLE iD B0O5XQ8 BO5XR1 BO5XR5 B0OBCZ3 B0O6CZ4
PARAMETERS

- NR E NR - NR| - NR ND

Benzene, ethylbenzene, toluene, and xylenes (BETX) - (ppm) - NR| ND ~ND ND - NR
Lead (Pb) - (ppm) - NR| ND - NR - NR 0.009
Total Petroleum Hydrocarbons (TPH) - NR ND ND - NR - NR

17 of 19
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Table 2.2.6 Miscellaneous Organic Data for 1100-EM-3

M

co

MONITORING WELL

MW-25

MW-25

MW-24

WELL ID

DATE

7/7/92

7/7/92

77192

SAMPLE ID

BO6DO1

B06D02

| B08DO3

PARAMETERS

Volatile Organics (8240)

NR

NR

NR

Benzene, ethylbenzene, toluene, and xylenes (BETX) = (ppm) '

ND

ND

Lead (Pb) - (ppm) S

Total Petroleum Hydrocarbons (TPH) -

NR

NR

NR

NR

NR

NR

19 of 19
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Table 2.2.7 Inorganic Data for 1100-EM-3
MONITORING WELL MW-17 MW-17 ] 1 R
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

RAMETERS (units = ug/l) unfiltered filtered unfitered | | filtered unfiltered
iﬁf’_\lﬁgﬂiwk S ~ NA 1280.00 | 27600 | | 14400 |[U| 9140 Ul 11300 |U
Antimony 6 21.00  |UuJ| 21.00 u 21.00  {uJ| 21.00 U 2100 |UJ
Arsenic - 5 | 210 B 2.50 B 3.30 B| 480 U 3.90 B
Barium - 2000 | 3880 |B| 2100 J 21.60 B| 2040 |B 50.70 B
Berylium 4 100 |U 1.00 Uu| 100 U 1.00 U 100 |[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
Cobalt - NA | 3.00 u 3.00 U 3.00 U 3.00 U 300 |[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 163.00
lead 50 2.20 U 2.30 uJ 2.20 U 2.00 U 2.00 U
Magnesium NA 5590.00 5340.00 6320.00 5680.00 11600.00
Manganese 1 NA 84.50 J 68.20 500 [ J | 150 B 9.90 J
Mercury - 2 0.20 U 0.20 U 0.20 U 0.20 U 0.20 u
Nickel o - 100 7.00 U 7.00 U 3070 [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
Silver o NA 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
Sodium NA | 1800000 [ J | 1750000 | J | 571000 | J | 6190.00 1580000 | J
Thallium - 2 | 100 Jul 100 u 1.00 u 1.00 U 1.00 u
Vanadium | NA 4.50 U 2.60 U 9.10 B 10.40 U 8.20 B
Zinc NA 5.10 U 3.50 U 2.00 U 2.00 U 2.30 u
Cyanide 200 10.00 U o NR 10.00 U i NR 10.00 U

10of6
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Table 2.2.7 Inorganic Data for 1100-EM-3 3of6
MONITORING WELL ] MW-17 MW-17

WELL ID B - | 6-S41-E13B | | 6-S41-E13B 6-S41-E13C 6-S41-E13C 6-S41-E13A
ROUND B o 2 3 3 3

SAMPLE ID BOOOM1 BOOOM2 BOOCS3 BOOCS4 BOOCS7
PARAMETERS “MCL unfiltered filtered unfiltered filtered unfiltered

Alu NA 145.00 B 87.00 U | 22300 |[U| 9230 U | 11500 | U |
Antimony 6 17.00 u 17.00 Uu| 2700 |U 27.00 u 2700 | 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
Cadmium 5 3.00 u 3.00 U 3.00 u 3.00 u 3.00 u
Calcium NA 59800.00 67000.00 24200.00 24400.00 25600.00
Chromium 100 7.70 B 5.00 u 4.00 u 35.30 9.30 B |
Cobalt NA 3.00 U 300 | U 2.00 u 2.00 u 2.00 U
Copper NA 10.90 u 2.00 uj| 300 u 3.00 U 3.00 '3
on 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
Magnesium NA 12300.00 14000.00 5390.00 5240.00 5420.00 i
Manganese @~ | NA 20.70 21.50 104.00 98.90 1.00 U
Mercury 12 020 |U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel - | 100 15.00 u 15.00 U 21.00 u 21.00 u 2100 | U
Potassium ) - ~ NA | 558000 | | 5890.00 351000 |UJ| 3470.00 B | 3170.00 |UuJ
Selenium 50 200 |uJ| 200 W 2.00 uJ 2.00 uJ 2.00 uJ
Silver NA 300 |U 300 | U] 400 u 400 |U| 400 u
Sodium NA 1770000 | J | 1940000 | J | 16300.00 | | 17900.00 4480.00 | J |
Thallium 2 4.00 U 4.00 U 1.00 U 1.00 u| 100 U
Vanadium NA 7.00 B 6.40 B 3.70 U 3.00 U 8.60 U
Zinc NA 4000 |UJ| 2150 U 2.00 u 200 (U} 200 |U
Cyanide 200 0.01 V) Y NR 10.00 V) 2.00 U 10.00 U

L9-76-Td/30d
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Table 2.2.7 Inorganic Data for 1100-EM-3
MONITORING WELL 1 [ _ - L [ mwaz [
WELLID 6-S41-E13A 6-S41-E13A 6-S41-E13B 6-S41-E13B | | S31-E13A
[ROUND ) 4 4 = 4 4 5 '
SAMPLE ID BOODB3 BOODB3 BOODB7 BOODB7 | | BOOHS9 i
PARAMETERS (units = ug/l) unfiltered filtered unfiltered filtered | unfiltered
Auminum | NA | 3170 B| 4050 |B 31.10 B| 24.80 B | 3940 B
Antimony - B 6 | 5000 u 50.00 U | 5000 U| 5000 u | 37.00 u
Arsenic B 50 3.90 J 3.80 J 4.20 J 4.60 J 4.60 B
Barium 2000 | 1740 B 17.80 B 53.30 B| 5220 | B[ 3960 B
Beryllium 4 0.30 U 0.30 u 0.30 u 0.30 u| 200 U
Cadmium 5 3.0 u 3.00 u 300 |u 3.00 U | 400 U
Calcium B - NA 25700.00 24400.00 59400.00 58900.00 50300.00
Chromium B 100 2820 | | 10.00 u| 1000 u 10.00 Ul 470 B
Cobalt B NA 500 | U | 500 u 500 | U 5.00 U/l 200 U
Copper - ~ NA 4.00 u 4.00 u 4.00 Uu| 400 [U]| 400 U
Iron NA 112.00 22.40 U| 2740 U 1530 | U | 59.30 B
Lead 50 1.50 U 150 |U| 150 |u| 150 |u| 300 u
Magnesium NA 5400.00 5390.00 | 12700.00 1250000 | | 10300.00 )
Manganese NA 2.60 B 1.10 B 7.80 B| 1130 [B| 200 | U |
Mercury 2 | o0 juJ| 1720 |B 010  |uJ 010 [uJ| o020 | U
Nickel 100 1720 [ B 10.00 u 10.00 U 1000 | U | 20.00 ]
Potassium NA 346000 | B | 360000 | B | 5980.00 5960.00 5020.00
Selenium - 50 1.70 uJ 1.70 uJ 170 |uJ 170 [UJ| 400 |UJNW
Siver NA 6.00 u 6.00 u 600 | U 6.00 Uu| 500 u
Sodium | NA 4710.00 | J | 4440.00 | J | 15400.00 | J | 15300.00 | J | 8080.00 .
Thalium 2 3.00 uJ 3.00 u 3.00 u 3.00 U| 600 U
Vanadium NA 870 B 6.90 B 5.60 B 5.80 B | 830 B
Zinc - NA 210 [ B 180 | B 2.00 B| 6.0 B | 400 U
Cyanide 200 e NR - NR 0.00 s NR | 10.00 U

50f6
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Table 2.2.8 Wet Chemistry Data for 1100-EM-3 10f4
MONITORING WELL MW-17 . - Mwa7
WELLD 3 6-S41-E13C 6-S41-E13A 6-S41-E13B |  |6-S41-E13C | | 6-S41-E13A
ROUND 1 1 1 2 2
SAMPLE ID ~ B00038 B00047 B00045 BOOOL1 BOOOL7 |
PARAMETERS
(i e - - | —

o _ NA 113.00 104.00 221.00 110.00 130.00
AmmoniaasN | NA 005 uc 0.05 Uuc| 0.5 uc 0.02 U 002 | U |
Bromide NA 1.00 u 1.00 | U 1.00 u 0.20 U 020 | U
Chloride NA 2.70 1.80 8.50 2.60 400 |
Chemical Oxygen Demand NA 15.00 | U | 10.00 u 1000 (U | 500 u| 500 U
Coliform (mpn) NA 2.20 u “r 220 | U | 100 | U sl NR *  |NR
Field Specific Conductance (us/cm) NA 280.00 260.00 | 500.00 246.00 ~278.00
Fluoride - 2.00 0.50 u 0.50 u|l 050 u 0.30 0.20 e
Nitrate 10.00 0.50 Uu| 640 | 250 044 uc 576 | C
Nitrite o 1.00 | 1.00 U 1.00 U 1.00 u > NR i NR
pH 6.5-8.5 7.79 7.85 7.53 8.23 838
Temperature (C) NA 14.80 14.60 14.70 17.00 ] 16.70
Phosphate | NA 1.40 1.00 U 1.00 u 2.40 060 | U |
Sulfate 250.00 1380 | 10.50 9.80 15.60 11.30
Total Dissolved Solids 500.00 150.00 | 144.00 263.00 180.00 190.00

L9-T6-Td/30d
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Table 2.2.8 Wet Chemistry Data for 1100-EM-3

MONITORING WELL - D R
WELL ID - . |6-S41-E13A 6-S41-E13B | |
ROUND s 4 )
SAMPLE ID BOODB3 BOODB7

85.00 | 215.00 ]
AmmoniaasN NA 0.20 U 0.20 u
Bromide 1 NA 100 | U 1.00 u
[Chioride - ' ~ NA 100 [uU 1.00 U
Chemical Oxygen Demand - NA 5.00 u 500 | U
Coliform (mpn) NA o NR i NR
Field Specific Conductance (us/cm) NA 20.00 *  |INR]
Fluoride 2.00 0.20 020 |
Nitrate B 10.00 500 | J 2.00 J
Nitrite - 1.00 | 1.00 uJ 1.00 uJ
pH 6.5-85 8.18 o NR
Temperature (C) NA 15.90 g NR
Phosphate NA 1.00 U 1.00 u
Sulfate 250.00 10.00 10.00
Total Dissolved Solids 500.00 112.00 262.00

3of4
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Table 2.2.9 Radionuclide Data for 1100-EM-3 10f3
IMONITORING WELL o - | MW-17 -

WELL ID - 6-S41-E13A |6-S41-E13B | | 6-S41-E13C 6-S41-E13A 6-S41-E13B

ROUND - 1 T 2 1 1 2 2

SAMPLE ID B00047 B00045 BOOOL4 BOOOMO BOOOMA4

PARAMETER

Alpha 15 0.49 u 6.02 089 | U 0.93 Ul 374

Beta - @) 2,63 u 4.87 u 089 | U 1.34 U 9.39

Tritum B | 20,000 (totalbody) | 20500 | U | 21500 |U | 40000 |[U | 7600 |U| 16000 | U
Radium B | s | 007 U 0.16 u -0.72 u -0.55 U -0.59 U
Strontium _ B NA L . NR - NR| -2.04 U -1.06 U -1.36 U
Strontium-90 8 (bone marrow) 0.12 U 0.47 u ** NR = 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

L9-T6-Td/40d
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Table 2.2.9 Radionuclide Data for 1100-EM-3

MONITORING WELL - MW-17
WELLID i 6-S41-E13B

ROUND B ) 4 6

SAMPLE ID N BOODB9

PARAMETERS

[Alpha 15 -1.34 ul| >3 | |
| Beta (a) 2.82 U |62+27
Tritium 20,000 (total body) -350.00 U - NR
Radium - 5 -0.16 | U il NR
Strontium - NA -1.12 U > NR
Strontium-90 8 (bone marrow) i NR e 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

30of3
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o | U.S. ARMY lsige .- - .1100 Area Consolidation_____ Page 1 of 3 Pages
iva2 || cOrPs OF ENGINEERS ‘ o
WALLA WALLA DISTRICT |[Boring No. __MW-23 _ pesig. MW-23  Diam.(Casing)
TEST BORING FIELD LO Co-ordinates N -~ 1111892 E S03087.5
Elevation Top of Boring __ 406 311 M.s.L Hammer Wt. Boring Started _DEC 391
Total Overburden Drilled 74.4 Feet Hammer Drop
. " R Boring Completed_DEC 491 ___
Etevation Top of Rock M.S.L Casing Left a7
Total Rock Drilled 0.0 Feet Subsurface Water Data ¥ Page
Elev. Bottom of Boring M.S.L Obs. Well _
Total Depth of Boring 74.0 Feet Drilled By: K. DeHart
Core Recovered % Boxes _.___ No. Mfg. Des. briil: SD-150
Core Recovered . Ft: . Diam. ___ In. Inspected By:
Soil Samples _..____ In, Diam. —2 No. Classification By: V.1 King (WHC)
Soil Samples _ . In. Diam. e No. Classification By:
ES |CORE/SAMPLE |{BLOWS w M '
SCALES (COF = FELFISAMPLING & CORING | E (4 CLASSIFICATION
- CORE
ELEV.| DEPTH |\ ueor 15128 tpance [REC v OPERATIONS Li ] OF MATERIALS
1 0.0 - 47.0 FILL, Ground was excavated
- i to a depth of 47.0 feet in an attempt to
remove petroleum contaminated soil.
- The resulting hole was backfilled with
the excavated matarial after it had been
o allowed to acrate and the petroleum
products lo evaporate.
5—
10—
15—
20—
GENERAL REMARKS:

All logging by Westinghouse-Hanford personnel, Drilling Contractor - Harrison-Western

Company

BORING No.

MW-23

APP-69 .
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Site

1100 Area Consolidation. .. Baeing-No. . MW-23 - Desig. MW:223  Page 2 of 3 Pages

SCALES

CORE/SAMPLE

sLOW!

ELEV.

DEPTH

NO.
SYMBOL

SI1ZE

DEPTH

S
PER_FT|
CORE'

REC* VY|

SAMPLING & lCORING s

RANGE

OPERATIONS

CrmE
-2

CLASSIFICATION
OF MATERIALS

50—

47.0 - 51.5 sity GRAVEL; 0% gravel,
10% silt w/a trace of sand; 5Y5/1; dry;
moderately sorted; gravel: subangular lo
subrounded; 95 % basalt, 5% other; sili:
85% basalt, 10% quartz, 5% felsic; no
visible reaction to acid,

Sand content increasing to 5% at 56.0

51.5 - 52.7 GRAVEL w/interbedded silt
and clay; 70% ?rnvcl, 25% silt and clay,
5% sand; 5Y3/1; moist; moderately
sorted; angular to subangular to
subrounded; 80% basalt, 15% quanz, 5%
elsics: no.visible reaction to acid.
52.7-57.0 gravelly silty SAND; 25%
gravel, 25% silt, 50% sand; SY4/1; wet;
poorly sorted; angular to subangular;
45% quartz, 45% basalt, 10% felsics; no
visible reaction 1o acid.

57.0'- 740 SAND; 95% sand, 5% gravel;
wet; fairly well sorted; subangular 1o
subcounded; 50% quartz, 35% basalt,

10% felsics, witrace of mica (5%); no
reaction to acid. .

59.0 . SAND; 100% sand; 5Y3/1; wet;
very well sorted; 60% quartz, 30% basalt,
5% felsic, 5% mica; no visible reaction 10
acid. .

BORING No.  __ MW-23

APP-T0
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Ay

site 1100 Area Consolidation _____ 8oring No. . MW-23 _ Desig. MW-23 Page 3 of 3 Pages
SCALES CORE/SAMPLE |sLous ) ‘ tw M
LE NO. —TBEPTH peR_Fi|SAMPLING & CORING: | E % CLASSIFICATION
ELEV.| DEPTH | oo [SIZE | ol CoRe OPERATIONS C . OF MATERIALS
' fa
i

Botiom of hole @ 74 ft depth

P
k3
i

G

R

g
& :rﬁ

BORING No. _ MW-23___
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U.S. ARMY site ____ 1100 Area Consofidafion  Page 1 of 2 Pages
M CORPS OF ENGINEERS N ' . '
ALLA WALLA DISTRICT |Boring No. _ MW:24  Desig. MW:24 = Diam.(Casing) Z38Z
TEST BORING FIELD LO‘(qu-ordinates ¥ 1111863 £ S94024 3
¥
Etevation Top of Boring 406.74 ft M.S.L Hammer Wt. Boring Started _NOV 1991
Total Overburden Drilled 68.0 Feet Hammer Drop '
Elevation T f Rock | M.S.L Casing Left Boring Completed
of Rock | .S. asi
evation Top 1. . ng teft 524
Total Rock Drilled IR +) Feetr Subsurface Water Data Page
Elev. Bottom of Boring M.S.L Obs. Welt
Total Depth of Boring 68.0 Feet Pritled By: K. DeHart
Core Recovered % Boxes ___ No. Mfg. Des. Drill: SD-150
Core Recovered . . __ Ft: . Diam. __—__ In. Inspected By:
Soil Samples . In. Diam. —8 No. Classification By: V1. King (WHC)
Soil Samples in. Diam. _ ¥a, Ciassification By:
M
BELOWS w
SCALES (CORE/SAMPLE |t FSAMPLING & CORING | E |4 CLASSIFICATION
. CORE L
ELEV.| DEPTH | o0 ISIZE| et ren OPERATIONS L] OF MATERIALS
' % 0.0- 4.0 Fill
N} +1 4.0 - 5.0 gravelly SAND; 85% coarse,
[ il medium, and fine grained sand, 15%
%] gravel, trace of silt; SY2.5/1; moist;
4 %Y sand: 70% quarz, 20% basalt, 10%
2% felsics and othier Iithics (mica, ete.);
- ] anguiar 10 subangular; gravel: smallto .
31 medium pebbles; basait and quartzite; no
- visibie reaction 1o acid.
5.0-7.3 gravelly SAND; 90% sand, 10%
- gravel; sand: medium to fine grained;
gravel: small pebbles; moist (due 1o
10— rain); 50% quartz, 40% basalt, 10%
: _Hlithies (5-8% felsics, 2% mica);
- moderately sorted; 5Y2.5/1; angular to
subangular; pebbles subrounded to
- ounded. C
7.3 - 13.8 silty GRAVEL; 50% silt, 50%
- gravel; 5Y4/1; dry; poody to moderately
sorted; angular to subangular to
- subrounded; 50% quartz, 40% basait,
10% lithics; slight reaction to acid.
15— Same as above with a trace of sand..
. 4 18.8 - 26.4 silty GRAVEL; 35% gravel,
1 %?g 15% silt, trace gf sand; pebbles anigim -
20— 1 - cobbles in gravel; 5Y4/1; poorly sorted;
1 angular to subangular to subrounded 10
] | rounded; 50% basalt, 40% quanz, 10%
felsics; mild to strong reaction to acid.
- 237
/1 %2
GENERAL REMARKS:

Boring logzed by Westinghouse-Hanford personnel, Drilling contractor - Harrison-Western

Company

BORING No.

—MW-24
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35.8

8
I
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33.7

43.8
45.8

51.1

333

' OPERATIONS

W

26.4 - 28.0 SAND; 100% sand: 95%
coarse 10 very coarse grained, 5%
medium grained; 2.5Y2/0; slightly moist;
fatrly well sorted; angular to subanguiar
10 subrounded; 50% gsall. 40% quanz,
10% felsics and mica,

28.0-41.4 SAND; 100% sand;: 95%
medium to fine grained, 5% very fine
grained; 2.5Y3/3; slightly moist, well
sorted; subangular to subrounded; 65%
quartz, 30% basalt, 5% lithics; no visible
reaction to acid. :

41.4 - 43.8 gravelly SAND; 90% sand,
10% cobbles; sand: coarse to medium
coarse to medium grained; 2.5Y2/0;
moist {due Lo rain); moderately sorted;

quartz, 10% lithics and felsics; no visible
clion o scid.

: subangular to subrounded; cobbles:
‘subrounded to rounded; 50% basalt, 40%

43.8 -'46.3  gravelly silly SAND; 25%
gravel, 35% silt, 40% sand; dry; 5Y2.5/1;
poorly sorted; sand: angular to

subangular to subrounded, 55% quartz,
40% basalt, 5% felsics; pebbles: 95%.
Ibasalt, 5% others; no visible reaction:to
lacid,

T
o

46.3 ~ 50.0 siity GRAVEL; 90% gravel,
10% silt; 5Y5/1; dry; moderately sorted;
tavel: subangular fo subrounded; 95%
asalt, 5% otner; silt: 35% basalt, 10%
qu.z:‘rlz, 5% felsics; no visible reaction to

cid. :

50.0 - 52.4 ‘siity sandy GRAVEL; 30%

gravel, 10% sand, 10% silt; 5Y3/1; poorly

sorted; dry; angular to subangular to

subrounded; 45% quartz, 45% basalt,

10% felsics witrace of mica; no visible
ction to acid.

52.4-57.0 gravelly silty SAND; 25%
gravel, 25% ilt, 50% sand; 3Y4/1; wet;

rly sorted; angular 1o subangular;
gg‘-?% éuanz, 45 %ggasalt, 10% ?eulsics; no
wisible reaction to acid.

57.0-59.0 SAND; 95% fine to medium
grained sand, 5% gravel; wet; fairly well
sorted; subangular to subrounded to
rounded; 30% quariz, 35% basalt, 10%
felsics, 3% mica; no reaction 1o acid.
59.0-68.0 SAND; 100% sand; SY3/1;
wets very well sorted; 60% quartz, 30%
basalt, 5% felsics, 5% mica; no reaction
to acid.

T

Bottom of boring @ 68.0 ft.

- BORING No. MW-24
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U.S. ARMY

CORPS OF ENGINEERS

site 1100 Area Consolidation = Page 1 of 2 Pages

ALLA WALLA DISTRICT |Boring No. _M}’!ZJS__ Pesig. MW-25  piam.(Casing)
TEST BORING FIELD iocmo-ordinates N2 1112508 E 5939831
¥ .
Elevation Top of Boring an4 47 £ M.S.L Hammer Wt. Boring Started _INOV 2591
Total Overburden Drilled 52.5 Feet Hammer Drop ‘
N R goring Completed
Elevation Top of Rock | ¥.S.L Casing Left
_ 1 ¥ s52.5
Toral Rock Driltled 0.0 Feet Subsurface Water Data X Page
Elev. Bottom of Bering M.5.L Chs, Well
Total Depth of Boring 52.85 Feet Dritled By: K. DeHart.
Core Recovered _____ % Boxes ... No. Mfg. Des. Drill:
Core Recovered — Ft: Diam. —— In. Inspected By:
soil samples . In. Diam. 10 No. Classification By: P Rattuelln {ICF)
Soil Samples ____. In. Diam. No. Classification By:
CAL ORE/SAMPLE |BLOWS w M : _
SCALES [COR P HISAMPLING & CORING | £ |2 CLASSIFICATION
- CORE
ELEV. | DEPTH | oo sxze. RANGE RES ATy OPERATIONS Ll OF MATERIALS
) 0.0-4.5 FILL
5 4.5 - 3 0. sandy GRAVEL; wet {(due to
5.0 ).
A0
1.0 8.0-10.5 sandy GRAVEL,; dry;
_. 4 10.0 contains basalt cobbles to 6 inches.
) 1. .
10
- 10.5 - 23.0 SAND; medium %o coarse
sand; quartz, basalt, and metamorphic
- grains,
[ 14.0
15r /] 160
L1
18.2
] 1
¢ 200
20
4 330 +125.0-33.0 cobbly SAND; medium o
- 25.0 [} coarse grained sand; sand: basalt, quartz,
:j '_c- and mctamorphxc_ Emms, cobbles:
GENERAL REMARKS: .
Geology logged by ICF for Westmghouse—Hanford Drilling Contractor - Harrison-Western
Company
BORING No. MW.25
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Site. 1100 Area Consolidation .. Boring Ho. MW-25  Desig. MWIAS  Page 2 of 2 Pages
SCALES {CORE/SAMPLE |sLous w M ) '
' o SEPTRIPERFT SAMPLING & CORING E 3;: CLASSIFICATION
° CORE
ELEV. | DEPTH | oo 1STZE |00 ioe lhetrvyl OPERATIONS Ll OF MATERIALS
. o ‘
1 [ e
- - L
Nepet !
- i
4 . ]28.0 &3
- 1\ ]300 L
RS
30 ‘ —
R4 -33.0 33.0 - 40.0 SAND with cobbles; sand:
- A 35.0 medium 1o coarse grained; basalt and -
L quartz grains; cobbles: tmtammph;c and
35 basalt composition. —
38.0 B
q
- N 49.0 . -
4« ,- 0.0 43.0 sandy GRAVEL: 0% sand,
- 60% gravel; contains basalt cobbles to 5 -
inches.
» 43.0 "
. 1A 45.0 -
45 45.0-49.0 sandy silty GRAVEL; 30%
= sand, 60% gravel, 10% silt; basalt L
cobbles to 6 inches; moist; capillary —
- fringe(?). :
] 48.0 i
- 4 50.0
% 49.0 - 52.5 silty gravelly SAND; coarse .
50 grained; 75% sand, 15% gravel, 10% silt; -
moist.
¥ Bottom of boring @ 52.5 fi.
Water level rmasured @ 525 f.
.v/-_
.
BORING No. __ MW-25
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AERIAL PHOTOS OF
1100-EM-2, 1100-EM-3, AND 1100-TU-1

APP-77



This page left intentionally blank.

APP-78




OF

IlU-1 CONTROL CENTER
1000 1500

SCALE IN FEET



DOE/RL-92-67

This page left intentionally blank.

APP-80



S

SCALE IN FEET

0
O =
oy 2
®) L
L O
PFL
260
o -
LL prd
< ®
(qV @)
9 ™
o))

!
=

.
o

S

.




DOE/RL-92-67

This page left intentionally blank.

APP-82



1955 AERIAL PHOTO

OF
ap83 1100 IU-1 LAUNCH SITF

SCALE IN FEET




-

o~

DOE/RL-92-67

This page left intentionally blank.

APP-84



92-67

2
&
QA




DOE/RL-92-67

This page left intentionally blank.

APP-86



Lo~ddV

= 7T A

€EN3 ® ZW3 00L L

1334 NI 37vOS

40

L9-T6-Td/90d



DOE/RL-92-67

This page left intentionally blank.

APP-88



g

e
e 3

e

o

it as,s.'.;uim

1334 NI 3TvOS




1

1100 EM-2 & EM-3
SCALE ig FEET




	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.jpg
	34.jpg
	35.jpg
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.jpg
	73.TIF
	74.TIF
	75.TIF
	76.TIF
	77.TIF
	78.TIF
	79.TIF
	80.TIF
	81.jpg
	82.jpg
	83.TIF
	84.TIF
	85.TIF
	86.TIF
	87.TIF
	88.TIF
	89.TIF
	90.TIF
	91.TIF
	92.TIF
	93.TIF
	94.TIF
	95.TIF
	96.TIF
	97.TIF
	98.TIF
	99.TIF
	100.TIF
	101.TIF
	102.TIF
	103.jpg
	104.jpg
	105.TIF
	106.TIF
	107.TIF
	108.TIF
	109.TIF
	110.TIF
	111.TIF
	112.TIF
	113.TIF
	114.TIF
	115.jpg
	116.jpg
	117.jpg
	118.jpg
	119.jpg
	120.jpg
	121.jpg
	122.jpg
	123.jpg
	124.jpg
	125.jpg
	126.jpg
	127.jpg
	128.jpg
	129.jpg
	130.jpg
	131.jpg
	132.jpg
	133.jpg
	134.jpg
	135.jpg
	136.jpg
	137.jpg
	138.jpg
	139.jpg
	140.jpg
	141.jpg
	142.jpg
	143.jpg
	144.jpg
	145.jpg
	146.jpg
	147.TIF
	148.TIF
	149.TIF
	150.TIF
	151.TIF
	152.TIF
	153.TIF
	154.TIF
	155.TIF
	156.TIF
	157.TIF
	158.TIF
	159.jpg
	160.jpg
	161.jpg
	162.jpg
	163.jpg
	164.jpg
	165.jpg
	166.jpg
	167.jpg
	168.jpg
	169.jpg
	170.jpg

