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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers - Missouri River Division, Kansas
City District (CEMRK) has contracted with Law Environmental, Inc. -

' Government Services Division (Law) to determine the presence or

absence of contamination associated with operating practices at the
former Dry Cleaning Facility at Fort Riley, Kansas, and to prepare
a Preliminary Assessment/Site Investigation (PA/SI) Report for the
site. Fort Riley is listed as a National Priority List (NPL) site.
Specific tasks for the PA/SI included a review of the history of
operations, preparation of a site map, conducting a soil gas
survey, drilling of soil borings and monitoring well installations,
survey activities; sample collection and chemical analyses.

The former Dry Cleaning Facility (Bldg. 181) 1is located in the
southwest corner of the Main Post cantonment area and is part of
the Historical District at the base. The site is situated on the
edge of a bluff cut by the Kansas River, approximately 3,000 feet
east-northeast of the confluence of the Republican and Smoky Hill
Rivers. The facility is built over residuum and loess underlain by
the limestone and shale bedrock. Adjacent to this facility are the
alluvial deposits of the Kansas River floodplain.

The Fort Riley Dry Cleaning Facility was operated in Building 181
from the 1930s to 1983; after 1983, operations were moved to
Building 183. At some point during the operation of this facility
in Building 181, still bottoms derived from the recycling of
cleaning solution were disposed of improperly. It has been
reported that still bottoms were occasionally dumped on the ground
behind the building or placed in dumpsters as a means of disposal.
Trash found in the dumpsters would be transported to Southwest
Funston Landfill. There is uncertainty as to the specific location
of the dumping; doors opening onto the rear portion of the Dry
Cleaning site are present at the back of the building on both the
southeast and southwest sides, but no signs of systematic dumping
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are evident at either portal. Still bottoms generally constitute
a sludge comprising sediment and solvent. Prior to 1966, the
cleaning solvent used at the Dry Cleaning Facility was Stoddard
(naptha) solvent; after 1966, tetrachloroethene (PCE) was used.

The soil gas survey was performed by Target Environmental Services
(TARGET) from October 29 through November 2, 1991. Sample analysis
was performed on 49 separate samples using an on-site laboratory
supplied by TARGET. The survey encompassed the entire former Dry
Cleaning Facility. All of the samples collected during the field
phase of the survey were subjected to dual analyses. One analysis
was conducted to determine concentrations of tetrachloroethene
(PCE) . The second analysis was conducted to determine the
concentrations of petroleum based solvents, such as Stoddard
solvent.

The results of laboratory analysis revealed high levels of PCE at
the northeast corner of the former Dry Cleaning Facility. More
moderate levels of PCE extended westward and northward across
Custer Road. Low levels extended throughout the site. Low levels
of petroleum based solvents were present at the northeast corner of
the building, where PCE was also highest. These 1low levels
extended westward beyond the building.

Fifteen shallow soil borings were drilled to a depth of 15 feet.
The locations of the borings were determined by the soil gas
results, and the accessibility for a truck-mounted drill rig. Two
soil samples were collected from each boring and analyzed for

volatile and semi-volatile organic compounds.

Six monitoring wells were drilled and installed based on the
results of the soil gas survey and the 15 soil borings. Four soil
samples were collected from each of the six borings. Ground-water
samples were collected after well development. Soil and ground-
water samples were analyzed for volatile and semi-volatile organic
compounds.

1532.23 : ES-2
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Borings at the site revealed that the geology consists of a 30- to
40-foot thick soil horizon overlying the regional limestone/shale
bedrock. The soil is thickest south of the site and thins to the

- north. The soil is composed of loess, alluvial deposits, and

weathered bedrock. A continuous 2zone of weathered bedrock is
situated between the base of the soil horizon and the top of the
bedrock.

Ground water was encountered at the site at depths between 35 to 40
feet below the ground surface. The ground-water flow is discrete,
dropping only 2.52 feet from northwest to southeast. Ground-water
flow direction is to the southeast.

Analytical results of the soil and ground—water samples collected
during the investigation revealed the presence of volatile and
semi-volatile organic compounds beneath the site. Those compounds
identified in the soils and ground water include trichloroethene,
tetrachloroethene, vinyl chloride, 1,2-dichloroethene, toluene,
pyrene, 1,1,2-trichloroethane, carbon disulfide,
dibromochloromethane,benzo[a]anthracene,benzo[a]pyrene,chrysene,
fluoranthene, 2-methylnaphthalene, phenanthrene, and bis(2-
ethylhexyl)phthalate. The contamination is most pronounced to the
northeast and southeast of the site, and corresponds to the
lineation of a sewer line extending from the Current Dry Cleaning
Facility and Steam Plant.

An exposure assessment addressing public health and environmental
concerns was performed in accordance with current EPA guidance. A
conceptual site model was developed to identify the possible
exposure pathways that may arise from contaminant releases at the
site to both human and ecological receptors. The assessment
addressed potential routes of contaminants in all medias of concern
to all potential receptors, either directly or indirectly affected.
In addition, a brief description of the environmental fate and
transport of the chemicals detected at the site was included in the

1532.23 ES-3



exposure assessment. Lastly, chemical-specific and 1location-
specific Applicable and Relevant or Appropriate Requirements
(ARARs) and To-Be-Considered (TBC) requirements were identified for
the site. A comparison to ARARs revealed that the maximum
concentrations of several constituents present in the ground water
beneath the site exceeded Maximum Contaminant Levels (MCLs). The
concentrations of methylene chloride (130 ug/L), tetrachloroethene
(660 umg/L), and trichloroethene (33 ug/L) exceeded the standards
(for each: MCL = 5 ug/L) for these constituents. In addition, the
level of vinyl chloride detected in the site's ground water (11
ug/L) exceeds the MCL of 2 ug/L. 1,2-Dichloroethene was detected
at concentrations below the MCL.

ARARs for surface water, the Ambient Water Quality Criteria (AWQC),
were exceeded by methylene chloride and tetrachloroethene. Federal
AWQC for the protection of human health for the consumption of fish
and water and for the consumption of fish alone were exceeded by
both constituents.

A comparison of the maximum concentrations detected in site media
to TBCs also revealed levels which exceeded these requirements.
Kansas Action Levels (KALs) and Kansas Notification Levels (KNLs)
for ground water were exceeded by methylene <chloride,
tetrachloroethene, trichloroethene, and vinyl chloride. The
maximum detected concentration of total 1,2-dichloroethenes
exceeded the KNL, but not the KAL. A comparison of constituents'
maximum concentrations in soil and sediment to TBCs revealed that
constituents were present at levels below the Resource Conservation
and Recovery Act's (RCRA) soil action levels and below the National
Oceanic and Atmospheric Administration's (NOAA) sediment criteria.

The PA/SI was performed to determine the presence of contamination
at the former Dry Cleaning Facility. This study has established
that there is contamination in the soils, surface water, and ground
water at the site, however, the vertical and horizontal extent
needs to be delineated. Several additional investigative
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alternatives are recommended, inéluding additional monitoring
wells, a sewer line survey, a more thorough study of former
underground storage tanks, a study of the waste practices at the
Current Dry Cleaning Facility and Steam Plant. Localized interim

action for soils is also suggested.
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1.0 INTRODUCTION

Law Environmental, Inc. - Government Services Division (Law) was
contracted by U.S. Army Corps of Engineers - Missouri River
Division, Kansas City District (CEMRK) to perform a site
reconnaissance and to prepare a Preliminary Assessment and Site
Investigation Report (PA/SI) at the former Dry Cleaning Facility at
Fort Riley, Kansas. The report documents the investigation
procedures and findings of the study. The report is divided into
six sections and nine appendices.

1.1 PURPOSE

The purpose of this study is to complete a Preliminary Assessment
and Site Investigation to identify if contamination is present at
the former Dry Cleaning Facility at Fort Riley. Specifically, the
investigation was designed to confirm the presence or absence of
significant contamination at the designated sites; assess the
potential for contamination migration; identify environmental
levels of contaminants relative to regulatory standards; and define

future investigations and/or actions which may be required.
1.2 SITE BACKGROUND

1.2.1 Site Description

The Fort Riley Military Reserve was occupied initially in 1852 as
a small encampment at the confluence of the Republican and Smoky
Hill Rivers. It has since expanded to comprise approximately 150
square miles in Riley and Geary Counties, Kansas. There are six
distinct areas on the base: the Main Post, Custer Hill, Camp
Funston, Camp Whitside, Camp Forsyth and the Marshall Army

1532.23 1-1



Airfield. These areas account for approximately five percent of
the total area of the reserve, with the remaining land used for
training maneuvers, gunnery ranges, etc. (Figure 1-1).

The former ﬁry Cleaning Facility (Bldg. 181, formerly Bldg. 213) is
located in the southwest corner of the Main Post cantonment area.
Adjacent to Building 181 to the south, Building 180 housed the
former laundry facility. Both buildings are situated on the edge
of an escarpment approximately 30 feet above the Kansas River
floodplain and north of a railway extending along the floodplain,
adjacent to the escarpment (Figure 1-2). The facility is located
about 800 feet north of the Kansas River. Approximate coordinates
for the site are: 1latitude 39° 04' 32"and longitude 96° 47' 30",

A steeply banked ravine is located approximately 50 feet south-
southeast of the buildings. This ravine extends under the railroad
tracks and connects with other minor drainages before terminating
in the Kansas River. Several sanitary sewer lines, estimated to be
fifteen feet below ground, are present to the north and northeast
of the site, originating from the steam plant and the current Dry
Cleaning Facility (Figure 1-2). The sewer lines are constructed to
carry wastes to the southeast, and their presence in the area
offers possible routes of migration. During an interview with the
former manager of the Dry Cleaning Facility, it was stated that,
after dry cleaning operations had moved to Bldg. 183, the
diatomaceous earth used to filter spent solvent before the

recycling process was periodically dumped into the sewer line. In

‘a follow-up interview with Wayne Wright of the Sanitary Sewer

Department, Mr. Wright was unable to confirm that the dumping ever
occurred. A recent inspection of the New Dry Cleaning Facility
revealed compressor oil leakage into the floor drains (Appendix B).
The inspection also found drums of PCE, dyes, detergents, and
Therminol oil stored in rooms with floor drains.

Because of slope instability adjacent to the ravine, fill material
was reported to have been brought in from off site to maintain the

1532.23 1-2
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grade on the east and south sides of Building 180. Most recent
filling occurred in the summer of 1991 when approximately three
feet of fill dirt was placed along the southeast side of the site.
The approximate area (150' x 40') affected by fill is shown on
Figure 1-2.  All soil samples analyzed during the site
investigation were collected below the new fill. Therefore the
samples represent "true" site conditions.

" Numerous overhead power and telephone lines are present and buried

utilities, steep topography, and potentially buried tanks hinder
access to the facility. A buried tank was previously located on
the north side of the building and thought to be used for heating
oil storage was removed at an undetermined date and the tank pit
backfilled with soil (Figure 1-2).

A former supervisor for the former Dry Cleaning Plant stated that
two 500 gallon tanks, located at the northeast corner of Building
181, were removed around 1978. One tank held new naphtha solvent
(Stoddard) while the other tank held used solvent which was
eventually "cooked-off". 'The former supervisor did not remember
there being a heating oil tank at the site. However, in recent
discussions with Mr. Traxel of the Roads and Grounds Department,
Mr. Traxel could not recall any tanks at the former Dry Cleaning
Facility other than a blowdown tank. The blowdown tank was located
on the southwest side of the building and was used for boiler
blowdown collection (Figure 1-2)." The location of this tank has
been verified from base maps. * This tank reportedly has been
removed. Also, cisterns may have existed, or still exist, on the
north side of the building.

1.2.2 Facility Operations History

According to site plans, the Fort Riley former Dry Cleaning
Facility operated in Building 181 as early as the 1930s. After

1532.23 1-5
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1983, the dry cleaning operations were moved to Building 183.
Presently, both Buildings 180 and 181 are used as office space and
for general storage of computers, furniture, and lawn maintenance
equipment. The original laundry section (180) was constructed in
1915 and totally reconstructed in 1945. The original dry cleaning

‘plant (181) was constructed in the 1930s. The separate structures

were linked in 1945. Figure 1-3 presents the general floor plans
of Buildings 180 and 181 as they existed during cleaning
activities.

According to a 1956 building listing, laundry operation§ occurred
in both Buildings 180 and 183. Laundry operations are believed to
have ceased in Building 180 during this period of time. The dry
cleaning operation in Building 181 remained on-site and expanded
into the o0ld laundry portion. Prior to 1966, the cleaning solution
used was (Stoddard) solvent; since 1966, tetrachloroethylene (PCE)
was used. Tetrachloroethylene has been identified as a hazardous
substance or contaminant within the meaning Sections 101 (14) and
101 (33) of CERCLA, 42 U.S.C. §§ 9601 (14) and (33). During the
facility's use for dry cleaning, still bottoms derived from the
recycling of cleaning solution were reportedly dumped on the ground
behind the building (USATHAMA, 1984; USAEHA, 1984 and 1987). Still
bottoms .are the residue remaining after distillation of used
cleaning solvent. They generally constitute a sludge comprising
sediment and small quantities of solvent.

Previous investigation efforts of the former Dry Cleaning Facility
have reported that during the facility's dry cleaning operation, an
estimated volume of approximately 21 gallons per month of still
bottoms were generated and subsequently disposed by duﬁping behind
the building (USAEHA, 1988). At that rate, the total estimated
quantity of disposed PCE sludge would exceed 4,000 gallons.

However, Ft. Riley employees familiar with past practices at the
facility have indicated that still bottoms were routinely disposed

1532.23 i1-6
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in dumpstérs, implying that a relatively small volume was dumped
behind the building. According to the CIF Action Officer, no
disposal records were assembled during operation of the former Dry
Cleaning Facility. Disposal was authorized through the waste
dumpster in quéntities of less than 200 pounds. Waste items
included small quantities of sludge collected from distilling the
solvent (1 to 2 gallons every 3 months) and paper/carbon filters
from the distilling machine (12 to 30 filters every 3 months).

Another employee familiar with past practices at the former Dry
Cleaning Facility stated that an outside dumpster was used to
dispose of waste materials since at least 1953. Neither the actual
location of the dumpster nor the amounts of waste material disposed
are documented. '

It has been reported that still residue from Stoddard solution had
been disposed of by pouring on the ground behind the building (ESE,
1984). This practice may have occurred near the "back door"
outside of the former Dry Cleaning Facility. The "back door" is
thought to be located at the west end of the building, near an area
where a patch of badly deteriorated asphalt had been reported.
Whether the deterioration of the asphalt is related to repeated
dumping of Stoddard solvent is unknown. 1In addition, an oil spill
is thought to have occurred in this area (ESE, 1984), although this
also cannot be confirmed because the spill supposedly happened in
1980 and a 1985 site reconnaissance found no evidence of the
alleged spill.

1.2.3 Previous Investigations

In 1984, an Installation Assessment (USATHAMA, 1984) was conducted
under the Department of Defense Environmental Restoration Program
to determine the existence of hazardous and/or toxic substances at
Fort Riley and the potential for migration of contamination from
the installation to off-site areas. The initial data collection
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and field investigation efforts indicated the possibility of soil
contamination at the former Dry Cleaning Facility.

In June 1986, U.S. Army Environmental Hygiene Agency (USAEHA)
analyzed two soil samples collected on the west side of Building
181 for PCE. According to the CIF Action Officer, soil samples
were collected from a grassy area along the west side of the
building just north of the old boiler room. No PCE was detected in
either of the two samples (detection limit was 0.02 ppm). Sample
collection procedures and depths of sampling were not documented at
the time of the study, and assuming that surficial saﬁples were
analyzed, a PCE non-detect would be irrelevant due to the volatile
nature of the compound in near surface soils.

In 1988, the USAEHA conducted an evaluation study of all solid
waste management units at Fort Riley. The USAEHA report stated
that no evidence outside the building was observed which would
indicate systematic spilling of dry cleaning solvent or sludge.
The report also stated that the potential for solvent (PCE) release
to the environment was low due to the lack of detection at the
site. USAEHA recommended that no further sampling be done at the
site.

On June 28, 1991, the U.S. Department of the Army (DA), 1st
Infantry Division (mechanized) and Fort Riley entered into a
Federal Facility Agreement (FFA) with the U.S. Environmental
Protection Agency (U.S. EPA) and the state of Kansas, through the
Kansas Department of Health and Environment (KDHE).

Under the FFA, the DA agreed to conduct a Site Assessment to
identify all potential and known, past and present, solid and
hazardous waste treatment, storage, or disposal areas where
hazardous substances could have been released or come to be
located. As part of the Site Assessment, the Inactive Dry Cleaning
Facility was reinvestigated.
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1.3 ESTIGATION

The Prelimihary Assessment/Site Investigation at the former Dry
Cleaning Facility is primarily intended to characterize potential
contaminatién releases due to past waste management practices or
from other types of releases in the vicinity of the site. Prior to
commencement of field activities, a records review and historical
evaluation was completed, the results of which have been discussed

- in Section 1.2.

'During the Site Investigation, a soil gas survey consisting of 49

separate sampling points was completed as the first stage of field
work. The results of the survey were used to determine the
placement of 15 soil borings to collect soil samples at two
separate depths from each boring. Six monitoring wells were
installed at various locations around the site. The wells were
designed to intersect the top of the water table. Soil samples
were collected from the monitoring well borings during drilling and
ground-water samples were collected after development of the
completed wells. Three surface water samples and three sediment
samples were collected near the site. The site was surveyed and a
map was constructed of the area using two-foot contour intervals.
All soil boring locations and monitoring wells were also surveyed
upon completion of the monitoring well sampling. An in-depth

discussion of field activities is presented in Section 3.0.

1.4 REPO RG ZATION

1.0 INTRODUCTION - Discusses the purpose of the investigation
and provides a general background of the site.

2.0 STUDY AREA CHARACTERIZATION =~ Summarizes regional
characteristics influencing field activities.
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SITE-SPECIFIC CHARACTERIZATION - Provides a detailed
discussion of site-specific characteristic and
methodology of the investigaticn.

NATURE AND EXTENT OF CONTAMINATION - Discusses the
results of site characterization and the nature and
extent of contamination at the site.

EXPOSURE ASSESSMENT - Discusses contaminant presence and
migration potential to human receptors.

SUMMARY OF CONCLUSIONS - Summarizes the findings of the
investigations and makes recommendations for future work.
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2.0 BS8STUDY AREA CHARACTERIZATION

2.1 GEOGRAPHY AND PHYSIOGRAPHY

2.1.1 Location

Fort Riley is located in north-central Kansas, occupying 100,000
acres of land in Riley and Geary Counties. Agriculture is the
primary land use in the area, comprising approximately 70 percent
of the total land use. Urban areas comprise less than 5 ﬁercent of
the land use. Urban populations near Fort Riley include Junction
City to the south, Manhattan, Ogden, and Keats to the east, Riley
to the north, and Milford to the west. Manhattan and Junction City
contain the largest residential areas.

To the west of Fort Riley, the land is dominated by Milford
Reservoir encompassing 16,300 acres. The northern and eastern
boundaries of Fort Riley are bordered by agricultural areas and
rangeland. The southern and southeastern boundaries are bordered
by agricultural and residential areas.

2.1.2 Climate

Based upon data collected at the Manhattan, Kansas Climate Station,
the Ft. Riley region experiences a temperate climate, with an
average daily high temperature of 90°F in July, and average daily
low temperature of 37°F in January.

Prevailing wind direction varies from south to southwest during the
period of April to January and from a northérly direction during
the months of February and March. Mean wind speed is fairly
constant at 8 miles per hour with a normal maximum of 12 miles per
hour. '
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Average annual precipitation near Fort Riley is 31 inches.
Approximately 70 percent of this occurs from April through
September. Twenty-four hour event totals can exceed 3.5 inches
from April through October, during thunderstorm periods. June and
July experience:the highest incidence of thunderstorms per month.
Lake evaporation is approximately 50 inches per year, resulting in
a net annual estimated evapotranspiration rate of 19 inches per
year (U.S. National Climatic Data Center, 1982).

2.1.3 Pphysiography

Fort Riley lies within the Osage Plains section of the Central
Lowlands physiographic province. The topography around Fort Riley
consists of plains incised by steep drainage features. The
elevation ranges from 1,025 to 1,356 feet above mean sea level.

Terrain on the installation varies from alluvial bottomlands along
the Republican and Kansas Rivers on the southern boundary through
the hilly to steep country in the central section, and into the
high uplands or prairies toward the north.

2.2 GEOLOGY

2.2.1 Regional Geoleogy

Fort Riley is situated in three distinct geological-topographical
areas (Figufg 2-1). The first is the uplands area, consisting of
flat-lying to gently, northwesterly dipping limestones and shales.
The uplands area generally is covered by various shale units which
overlie the escarpment-forming limestones. Small streams have
dissected these thick shale units and eroded much of the area into
a rolling plateau. Local relief ranges from 164 to 240 feet in the
uplands area.
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FIGURE 2-1

GEOLOGIC MAP OF FORT RILEY
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The bedrock exposed in the Fort Riley area is Lower Permian age and
consists of alternating limestones and shales. The uppermost
geologic unit is the Chase Group, comprising up to 335 feet of
thick, chert-bearing limestones and red and green shales. Bedding
planes dip gentiy to the northwest.

Overlying the bedrock are alluvial deposits, residual soil
developed from the bedrock, and windblown loess of Pleistocene and

"Recent age. The loess deposits on Fort Riley range from 0 to 2

feet in thickness (USAETL, Terrain Analysis Center, 1977). Where
the Republican and Kansas Rivers have cut into the Permian
limestones and shales, they have created alluvial deposits of silt,
clay, and very fine sand near the surface grading to coarser sand
and gravel with depth. The maximum thickness of the alluvium on
Fort Riley, as determined from well logs, is 91 feet. Most of the
soils at Fort Riley are silty loams between 6 and 12 inches thick,
underlain by clays and weathered limestone and shale.

According to the USDA Soil Conservation Survey Report (USDA SCS,
1975) and confirmed by borings at the site, the former Dry Cleaning
Facility has similar surface soil characteristics. Outside of each
drainage feature, the soil is characterized as Kennebec Series silt
loam. This soil type has a medium to rapid surface runoff with -

erosion problems.

The drainage features are in the Breaks-Alluvium soil association,
which includes loess, residuum weathered from shale and limestone,
and surrounding soil material types. Surface runoff tends to be
rapid and permeability tends to be low.

2.2.2 Local Geology

The former Dry Cleaning Facility is located in the uplands
physiographic unit (Figure 2-1). The uplands area consists of
flat-lying to gently, northwesterly dipping limestones and shales
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and generally is covered by various shale units which overlie the
escarpment-forming limestones. Small streams have dissected these
thick shale units and eroded much of the area into a rolling
plateau. Local relief ranges from 164 to 240 feet in the uplands
area. Towards fhe south is the alluvial bottomlands of the Kansas
and Republican Rivers; relief in this area ranges from 25 to 60
feet. North of the site is the hilly to steep country composed of
alternating limestones and shales, which extend from the uplands
down to the alluvial bottomlands.

At the former Dry Cleaning Facility, the drainage slopesiare steep
and bedrock outcrops are present from approximately 10 to 15 feet
above the drainage floor on the east side. Erosion of the soils on
the east side of the building has required the placement of 1 to 6
feet of fill material to maintain the bank stability and prevent
undermining of the foundation.

Depending upon location, depth to bedrock ranges from 1 to 30 feet.
The area adjacent to the subject site drains into a mixed
calcareous/non-calcareous alluvial soil characterized as a silt
loam to silty clay loam with medium permeability.

2.2.3 Hydrogeology

The - Fort Riley Military Reserve area covers a portion of the
watershed for the Republican River, Milford Lake Reservoir and the
Kansas River. The area is characterized by poorly developed karst
topography in interbedded limestones and shales. The term "karst"
refers to topographic and lithologic characteristics associated
with carbonate dissolution by the action of ground water. The
bedrock is overlain by residual soil, alluvium, and loess.

The former Dry Cleaning Facility is located on the edge of a bluff
cut by the Kansas River, approximately 3,000 feet east-northeast of
the confluence of the Republican and Smoky Hill Rivers. The
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facility is built over residuum and loess underlain by the
limestone and shale bedrock. Adjacent to this facility are the
alluvial deposits of the Kansas River floodplain.

Ground water can be produced from fractures and solution channels
of the limestone and from interstitial spaces in alluvium in the
floodplains of the Kansas and Republican Rivers. In the Kansas
River basin, the alluvium consists of silt, clay, and very fine
sand.

2.2.3.1 Ground Water - The primary source of drinking water for
Fort Riley, Junction City and Ogden is the valley fill alluvium
(alluvial aquifer) of the Republican and Kansas Rivers (Figure
2-2). Junction City and Fort Riley's water supply wells are within
the Republican River floodplain. Ogden's water supply wells are
located within the Kansas River floodplain. Depth to water at Fort
Riley water supply wells ranges from 15 to 25 feet below the ground
surface. Depth to water in Junction City and Ogden water supply
wells is approximately 24 and 26 feet below the ground surface,
respectively.

The alluvial deposits are capable of yielding more than 14,000 gpm
from a single well. This aquifer is recharged through direct
infiltration of rain, seepage from limestone and shales, and the
adjacent rivers. The Kansas and Republican Rivers are the primary
source of recharge to the alluvial aquifer. The regional direction
of ground-water flow is generally towards the Kansas River and is
influenced by river stage.

Ground water may also be produced, to a limited extent, from
solution channels and joints in the limestones and shales of the
Permian bedrock (bedrock aquifer). The Fort Riley and Florence
limestones, members of the Barneston Limestone Formation (Figures
2-2 and 2-3), are the chief bedrock aquifers, producing a maximum
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FIGURE 2-3
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flow of 1435 gallons per minute (gpm). Where the soil cover is
thick, a perched water table may be found overlying the uppermost
shale unit. The expected depth to the water table at the former
Dry Cleaning'Facility is approximately 40 feet below the ground
surface. |

Supplies adequate for local drinking water and moderate-scale
agricultural activities can be derived from the bedrock wells.

| Depth and presence of ground water varies depending on local

physiographic, geologic, and hydrologic conditions. Wells
completed in limestone at Fort Riley are producing from zones
approximately 70 feet below the ground surface.

2.2.3.2 Surface Water - Surface waters at Fort Riley generally
fall into one of three categories: rivers, streams/drainages, and
impoundments.

2.2.3.2.1 Rivers - The major rivers in the vicinity of the sites
are the Republican, Smoky Hill, and Kansas River. The Republican
River is west of Fort Riley, with flow controlled by Milford Dam.
The river flows southeasterly and joins the Smoky Hill River near
Junction City to form the Kansas River. The Kansas River
eventually drains into the Missouri River at Kansas City.

The Kansas River exhibits high water stages from the last part of
February through the first part of June. The lowest river stages
occur from late October through January. Prior to the construction
of Milford Reservoir and Tuttle Creek Reservoir (on the Big Blue
River), major flooding of three to five-day duration occurred
approximately every 8 to 10 years.

The Republican River has a mean annual discharge of 1,007 cubic

feet per second. The low flow record is 50 cubic feet per second
and the high flow record is 13,500 cubic feet per second.
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The Smoky Hill River discharges approximately 1,760 cubic feet per
second. Flow range extremes are not available.

The Kansas River has a mean annual discharge of 2,750 cubic feet
per second, calculated as the combined flow from the Republican and
Smoky Hill Rivers. Kansas River level fluctuates between 1.5 feet
depth to 12 feet depth, maximum.

Water quality of the Kansas River is greatly influenced by flow
rates, but in general is moderate to poor, especially at low flows.
The river waters can be generally characterized as: turbid,
alkaline, moderately mineralized, well buffered, with good
dissolved oxygen content, low organic load, high nutrient levels,
and high bacteria numbers.

2.2.3.2.2 Streams and Drainages - Almost all of the streams and
drainageways at Fort Riley are ephemeral. No reliable data are
available for flow rates of these creeks. Water quality is highly
variable dependent on the frequency and severity of precipitation
events.

2.2.3.2.3 Surface Impoundments - Surface water impoundments at or
near Fort Riley include two man-made reservoirs, several oxbow
lakes, and several large and many smaller ponds. Tuttle Creek
Reservoir is located northeast of Fort Riley and is fed by the Blue
River. Milford Reservoir is located west of Fort Riley and is fed
by the Republican River. No surface water impoundments are found
within the DCF drainage basin upstream of the Kansas River.

(S}
!
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3.0 B8ITE-S8PECIFIC CHARACTERIZATION SUMMARY

This section details the site-specific field investigation
activities conducted at the former Dry Cleaning Facility. Unless
otherwise noted, field investigation activities were performed in
accordance with the Well Installation Plan, Work Plan, and the
Chemical Data Acquisition Plan and Site Specific Sampling Plan.

3.1 FIELD ACTIVITIES

Field activities included a soil gas survey, shallow soil borings,
monitoring well installation, soil, sediment, surface and ground-
water sampling, and surveying activities.

3.1.1 Soil Gas Survey

A shallow soil gas survey was conducted at the former Dry Cleaning
Facility in October, 1991 by Target Environmental Services. The
purpose of this survey were to determine the presence/absence of
Stoddard solvent, PCE, or other volatile organic compounds in the
soils surrounding the site. This information was used to identify
major areas of contamination, and to aid in the placement of soil
borings and monitoring wells to assess soil and ground-water
contamination beneath the site. ’

Soil gas samples were collected by driving a probe into the soil
above the water table and withdrawing the soil gas by means of a
vacuum pump. The soil gas was analyzed at the field laboratory set
up at the site. Appendix B contains the methodology and the
analytical report submitted by Target.

Soil gas samples were collected at a total of 49 locations at the
site (Figure 3-1). The sampling depth varied from 3.5 to 6 feet
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FIGURE 3-1
SOIL GAS SAMPLING LOCATIONS
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below the ground surface. Based upon the findings of the samples
collected early in the survey, the soil gas survey was expanded
accordingly as field work progressed. The analytical results of
the survey will be discussed in the Nature and Extent of
COntaminatibn, subsection 4.3.1. Appendix C contains the survey
report issued by TARGET.

3.1.2 Soil Borings

Fifteen shallow soil borings were performed at the former Dry
Cleaning Facility. The borings were auger drilled to a depth of 15
feet below the ground surface. The locations of the borings were
determined by the results of the soil gas survey and accessibility
for a truck-mounted drill rig. Figure 3-2 illustrates the
locations of the 15 soil borings.

Two soil samples were collected from each boring based on the
results of headspace analysis. The soil samples were aﬁalyzed for
volatile and semi-volatile organic compounds. The analytical
results from the soils will be discussed in the Nature and Extent
of Contamination, subsection 4.3.2. Appendix D contains HTW logs
and Test Boring Records for the borings.

3.1.3 Monitoring Wells

3.1.3.1 VWell Drilling/Well Installation - Six monitoring wells
were drilled and installed at the former Dry Cleaning Facility

(Figure 3-3). Monitoring well DCF92-01 was located upgradient of
the site and is the background well for the study. Monitoring
wells DCF92-03 and DCF92-05 are located downgradient of the site,
and were installed to provide data on soil and ground-water
contaminants migrating away from the suspected source. Monitoring
wells DCF92-02, DCF92-04, and DCF92-06 were located in areas of
contamination determined by the soil gas survey and soil borings.
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FIGURE 3-2
SHALLOW SOIL BORING SAMPLING LOCATIONS
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FIGURE 3-3
MONITORING WELL LOCATIONS

FORMER DRY CLEANING FACILITY
- FORTRILEY, KANSAS

PAVED AREA :
TOPOGRAPHIC CONTOUR (10 FT)
STREAM

MONITORING WELL LOCATIONS

LAW ENVIRONMENTAL, INC.

®

GOVERNMENT SERVICES DIVISION




}

(—

3 i \ B v
P . " . : . :
o d _ o d " d g ~

Monitoring wells DCF92-01, DCF92-02, DCF92-04, and DCF92-06
encountered the top of the water table in bedrock. The wells were
drilled by first augering through the overburden until bedrock was
encountered. The boring was deepened by wash boring an additional
two feet into the bedrock. A six-inch diameter surface casing was
installed from the ground surface to the bottom of the boring and
the casing was cemented into place. The boring was then advanced
by coring the bedrock, followed by reaming to expand the borehole
diameter. The wells were screened to intercept the top of the
water table. The wells were drilled and completed as specified in
the Well Installation Plan.

Monitoring wells DCF92-03 and DCF92-05 encountered the top of the
water table in the soil overburden, therefore required no surface
casing. The borings were advanced by augering to a depth adequate
to allow the well screen to intercept the top of the water table.
The wells were drilled and completed as specified in the Well
Installation Plan.

A seventh monitoring well, DCF92-07, (Figure 3-3) was installed
north of DCF92-04 to a depth of 19 feet to test ground-water
quality in an area of shallow bedrock. The well was drilled as
outlined in Technical Memorandum DCF-003, dated July 29, 1992
(Appendix D). The well was not sampled due to insufficient ground
water recovered.

Appendix D contains the HTW boring logs and Soil Test Boring Record
for each monitoring well. Monitoring Well Installation Diagrams
are contained in Appendix E.

3.1.3.2 onitori We Development - Monitoring wells were
initially developed through use of a surge/pump method, in which
the monitoring well screens were surged to draw fine particulates
into the well for removal by pumping. The surge/pump method was
continued until three times the amount of water lost during
drilling was recovered and the water clarity achieved a NTU reading
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of 30 or less. Several rounds of development were necessary to
achieve the NTU criteria, including surging with a rig-mounted
surge block. Well development information is contained in Appendix
F, as well as the COE letter to Law, dated June 12, 1992, outlining
the additional development protocol.

3.1.3.3 Samplin tivities - During the hollow stem auger
drilling process, split spoon samples were collected at 5.0-foot

" intervals. A representative soil sample from each boring was

selected for geotechnical analysis of the overburden material.
Appendix G contains the results of the geotechnical analyéis. Four
soil samples were selected from each boring and analyzed for
volatile and semi-volatile organic compounds. The exception was
monitoring well DCF92-04, where only two soil samples were
collected because bedrock was encountered shallower than
anticipated (nine feet below the ground surface).

Following development, ground-water samples were collected for
analysis of volatile and semi-volatile organic compounds. The
protocol for sampling the monitoring wells was changed from
dedicated bailers to dedicated bladder pumps in order to meet the
30 NTU criteria prior to sampling. The protocol for sampling is
outlined in Technical Memorandum DCF-002, PSF-001, SFL-004, dated
July 10, 1992 (Appendix I). The results of the chemical analyses
for both soils and ground-water samples are discussed in depth in
Section 4.0, Nature and Extent of Contamination, subsections 4.3.2
and 4.3.4.

3.1.3.4 Permeability Testing - Permeability tests scheduled to be
performed in the six monitoring wells were not conducted following
discussions with representatives of the Kansas City District Corps
of Engineers. The Corps decided that since the water table
intersected the well screens near the midpoint of the screen, the
permeability tests would not represent the true nature of the
aquifer. '
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3.1.4 Surface Water and Sediment Sampling

Three surface water and sediment samples were collected near the
former Dry Cleaning Facility Site (Figure 3-4). The samples were
analyzed for volatile and semi-volatile organic compounds. The
analytical results are discussed in the Nature and Extent of
Contamination, subsection 4.3.3.

3.1.5 Investigation Derived Waste

Drill cuttings, drilling fluids, development water, andndiscarded
personal protective clothing were containerized in appropriate
drums, labeled, and transported to the Operations Center located at
Southwest Funston Landfill. ”

To determine proper disposal methods of the drums, the analytical
results of chemical testing of the soils and ground water will be
compared to the regulatory 1limits set in the Toxicity
Characteristic Leaching Procedure (TCLP) designed by EPA to control
the disposal of wastes containing potentially hazardous substances.
A TCLP analysis need not be performed if a total analysis
demonstrates that regulated contaminants are not present or are
present in such low concentrations that they could not possibly
exceed regulatory thresholds. Analytical results of water are
directly compared to TCLP limits. ‘The leachable amount of
contaminants in soil is calculated assuming that all contaminants
leach completely (worst-case scenario). If any TCLP limits are
exceeded, a TCLP analysis should be performed. The disposal of
wastes containerized at Fort Riley is the responsibility of the
base.

3.1.6 Surveying

Anderson Survey Company completed a site survey at the former Dry
Cleaning Facility and prepared a base map for the site. The base
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map included buildings, roads, and relevant fixtures. The base map
included 2-foot topographic contour intervals. Upon completion of
the field investigations, all soil borings, monitoring wells, and
sediment and surface water samples were surveyed and included on
the base map as specified in the Well Installation Plan. The base
map and survey data are included in Appendix H.

3.2 SITE STRATIGRAPHY AND HYDROGEOLOGY

A discussion of site stratigraphy and hydrologic characteristics
found during the site investigation is presented below.

3.2.1 Site Stratigraphy

The installation of soil borings and monitoring wells, and the
logging records of these borings confirmed the basic regional
geology of a thick soil section overlying a bedrock of limestones
and shales. To the north of the site, in monitoring well borings
DCF92-02 and DCF92-06, the soil profile is approximately 30 feet
thick, as illustrated in Figure 3-5. The soil profile thickens to
the south to a depth of approximately 40 feet in monitoring well
borings DCF92-03 and DCF92-05. The soil profile consists of
intermixed sands, silts and clays as illustrated by the Test Boring
Records in Appendix D and the geotechnical grain size analysis in
Appendix G. Regional geologic studies in the Fort Riley area
indicate that the soils are composed of alluvial deposits, residual
soils developed from weathered bedrock, and windblown loess of the
Pleistocene and Recent age. The soils overlying the bedrock at the
former Dry Cleaners appear to be fine to medium-grained alluvial
deposits indicative of a low énergy depositional environment, and
possible loess deposits. To the west of the site, at DCF92-04, the
isolated occurrence of bedrock at nine feet below the ground
surface indicates that in-place weathering of the bedrock has also
occurred because at one time the bedrock had been much higher. The
presence of angular chert and limestone fragments in the borings,
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and the presence of a weathered bedrock zone between the base of
the soil horizon and the top of the bedrock adds credibility to
this assumption. The weathered bedrock has contributed to the soil
horizon in';he area, and this process is ongoing.

Below the weathered zone, rock corings revealed that the
stratigraphy is comprised of limestone and shale sequences typical
of the Fort Riley area. The shales range in thickness from one to
five feet and generally exhibit a greenish-gray or reddish-brown
color. Limestones varied from competent to fractured and massive
to well stratified or wvuggy. Limestones varied in color, and
consisted of various shades of tans, greens, grays, and black.

3.2.2 Site Hydrogeology

The water table was encountered at the former Dry Cleaning Facility
at a depth of 32 to 40 feet below the ground surface. The depth of
water in each monitoring well installed at the site is listed

below:
Static Depth of Water
Water Level Adjusted to Feet

Well Number (8/17/92) Above Mean Sea Level
DCF92-01 39.20 1052.86
DCF92-02 : 37.21 1051.82
DCF92-03 36.15 1050.42
DCF92-04 35.85 1051.52

- DCF92-05 32.40 1050.34
DCF92-06 40.40 1052.00

Figure 3-6 illustrates the ground-water flow direction at the site.
Potentiometric contours of the top of the water table show a
descending water table from northwest to southeast. The direction
of ground-water flow, therefore, is to the southeast. The ground-
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water drop over the site is 2.52 feet, a drop so gradual that .5-
foot contours were used in Figure 3-6 to illustrate the direction
of flow. The northwest to southeast ground-water drop can also be
seen on Fiqure 3-5. As the figure shows, the top of the water
table is in bedrock north of the site, and in the soil horizon to
the south of the site.

Based upon ground-water flow direction at the former Dry Cleaning

" Facility, the most likely route of contaminant migration present in

the ground water is to the southeast.
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4.0 NATURE AND EXTENT OF CONTAMINATION

The objective of the field investigation at the former Dry Cleaning
Facility was to determine if contaminants - are present in the
subsurface soils and ground water at the site and to assess the
potential for off-site migration. The specific objective for each
field task is presented in Table 4-1.

Representative samples of soil gas, ground water, surface water,
sediments and soils were collected from the site for chemical
analysis. This section discusses the results of the analytical
program and ‘the conclusions that can be drawn regarding the
presence of contamination at these sites.

4.1 NG PROG

The field work at the site was conducted between November, 1991 and
July, 1992. A brief description of sampling activities performed
at the site is provided in this section. Additional detailed
information is provided in Section 3.0 of this report, the Final
Chemical Data Acquisition Plan (Law, 1992) and the Quality Control
Summary Report (Law, 1992b), published as separate documents.

4.1.1 Soil Gas Sampling

Soil gas samples were collected from a total of 49 locations at the
site by Target Environmental Services (TARGET). Samples were
initially planned to be collected at depths of 6 to 15 feet;
however, weather conditions prevented access by TARGET's hydraulic
probe van and sampling procedures were modified. The actual
sampling depths ranged from 3.5 to 6 feet below the ground surface.
Thirty-two shallow soil gas samples were collected by using a
drive rod inserted to a depth of 3.5 to 4 feet. The sampling
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TABLE 4-1

PROJECT ACTIVITIES AND OBJECTIVES
Former Dry Cleaning Facility
Fort Riley, Kansas

ACTIVITIES

OBJECTIVES

Soil Gas Survey

Shallow Soil Borings

Install six monitoring wells and perform
ground-water sampling

Collect four soil samples from each well
boring (24 soil samples)

Collect three surface water and three
sediment samples

Perform periodic ground-water sampling

Delineate volatile contaminant plume and
aid in the placement of monitoring wells.

Determine presence or abserice of
contamination and aid in the placement
of monitoring wells.

Determine presence or absence of
contamination in uppermost bedrock
aquifer.

Determine presence or absence of
suspected contaminants within the soil
profile.

Determine presence or absence of
contamination in surficial waters and
sediments.

Determine contaminant fluctuations due
to seasonal changes in the aquifer.

1532.23
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system was purged with ambient air drawn through an organic vapor
filter cartridge, and a stainless steel probe was inserted to the
full depth of the boring and sealed off from the atmosphere.
Seventeen samples were collected using a van-mounted hydraulic
probe which advanced a one-inch diameter steel casing to a depth of
6 feet. The sampling system was purged with ambient air drawn

through an organic vapor filter cartridge. A teflon line was
inserted to the bottom of the casing, and sealed off from
atmospheric conditions with an inflatable packer. For both

methods, a sample of in-situ soil gas was then withdrawn through
the probe and used to purge atmospheric air from the sampling
system. A second sample of soil gas was then withdrawn through the
probe and encapsulated in a pre-evacuated glass vial at two
atmospheres of pressure. Samples were taken to an on-site
laboratory and analyzed within 24 hours of collection. The results
of this survey were used to determine soil boring and monitoring
well placement. '

4.1.2 S¢il Sampling

Fifteen shallow soil borings and six monitoring well borings were
installed at the former Dry Cleaning Facility. Shallow borings
were drilled to obtain soil samples and gather information
concerning site stratigraphy. Monitoring well borings were
installed to obtain soil samples, allow for monitoring well
installation, and gather information concerning site stratigraphy.
Locations of the shallow soil borings and the monitoring wells are
provided in('the analytical results discussion later in this
section.

The fifteen shallow borings were advanced to a depth of 15 feet
using hollow stem augers. Soil samples were collected with a
stainless steel split-spoon sampler at five-foot intervals. Soil
samples to be analyzed for volatile organic compounds were
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collected and placed in two 2-0z. wide-mouth soil vials immediately
after opening the split spoon. The jars were filled completely,
with no headspace between the soil and the 1lid. The remaining
sample was homogenized, then placed in two 8-o0z. soil jars with
headspace. A headspace screening was performed at each sampling
interval using an HNu. The two samples with the highest HNu
readings in each boring were selected for laboratory analysis. If
headspace readings were zero, samples from depths of 10 and 15 feet
below the ground surface were collected for laboratory analysis.

Four samples were collected from each monitoring well boring with
the exception of DCF92~-04 where only one sample was collected due
to the proximity of bedrock to ground surface. Borings in the soil
horizon were advanced utilizing hollow stem augers. Soil samples
were collected every five feet using a stainless steel split-spoon.
Soil samples to be analyzed for volatile organic compounds were
collected and placed in two 2-0z. wide-mouth soil vials immediately
after opening the split spoon. The jars were filled completely,
with no headspace between the soil and the lid. The remaining
sample was homogenized and placed in two 8-0z. soil jars with
headspace. A headspace screening was performed at each sampling
interval using an HNu. The four samples with the highest HNu
readings were selected for 1laboratory analysis. If headspace
readings were zero, one sample was collected at the soil/bedrock
interface, and the remaining three samples were collected at
discrete intervals through the soil section to determine vertical
extent of contaminants.

4.1.3 Surface Water and Sediment Sampling

Three surface water samples and three sediment samples were
collected from the vicinity of the former Dry Cleaning Facility.
The locations for these surface water and sediment samples were
chosen to collect representative samples upstream (DCSW-1/DCSD-01)
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and downstream (DCSW-2/DCSD-2, DCSW-3/DCSD-3) of the site. A
downstream to upstream sampling priority was used to minimize
sediment agitation. Surface waters were collected first, using a
pre-cleaned stainless steel beaker. Sediment samples were
collected next; and within ten feet of where the surface water
sample had been taken. A pre-cleaned stainless steel spoon was
used to collect the sediment samples from a depth of approximately
3" to 6" below the creek bed. Sediments for volatile compound

analyses were collected immediately after sampling to minimize

volatilization. The remaining sediment sample was placed in a
decontaminated stainless steel bowl, thoroughly homogenized and
placed in appropriate containers.

4.1.4 Ground-Water Sampling

Six ground-water samples were collected from monitoring wells
installed in the vicinity of the former Dry Cleaning Facility.
The monitoring well locations were selected based upon the results
of the headspace screening data collected during the drilling of
the shallow soil borings and the results of the soil gas survey.
Monitoring well DCF92-01 is located northeast of the site and
provides background data. Well DCF92-02 is situated in the area of
highest PCE vapor concentrations found during the soil gas survey.
Monitoring wells DCF92-03 and DCF92-05 are located to the east and
south, respectively, of the former Laundry Facility (Building 180)
and are the downgradient wells. Well DCF92-04 is placed in another
area of relatively high soil gas concentrations at the west side of
the site. Well DCF92-06 is located northeast of the site across
Custer Road. The wells were installed to depths ranging from 42 to
46 feet below the ground surface. Monitoring wells DCF92-01,
DCF92-02, DCF92-04, and DCF92-06 were screened where the top of the
water table intersected the limestone bedrock. Monitoring wells
DCF92-03 and DCF92-05 were screened where the top of the water
table intersected the soil overburden.
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" The ground-water sampling procedures were modified from the

original dedicated teflon bailer sampling method to a system of
dedicated stainless steel and teflon bladder pumps. The
modification is discussed in detail in the Technical Memorandum of
July 10, 1992, located in Appendix I. This modification was
necessary to meet the turbidity criteria of 30 NTUs established for
the project. Prior to purging the static water level in each well
was measured and checked for the presence of floating product. The
well was then purged utilizing the bladder pumps until the
parameters of pH, temperature, specific conductance and turbidity
were stable (readings differing by +/-10 percent between two
successive well volumes), removing a minimum of five well volumes.
Samples for volatile organic compounds were collected first,
slowing the pump flow rate to 150 ml/min during the sampling. The
flow rate was checked with a graduated cylinder and a stopwatch.
The samples for semi-volatile compound analyses were collected as
the next step.

4.2 YTICAL PROGRAM

The following section briefly describes the analytical program for
soil gas, soils, sediments, surface water and ground-water samples.
Additional details on analytical methods and procedures are
provided in the Chemical Data Acquisition Plan (CDAP) and Quality
Control Summary Report (QCSR) (Law, 1992).

4.2.1 Analytical Methods

Soil, sediment, surface water and ground-water samples were
analyzed in accordance with Environmental Protection Agency (EPA)
analytical methods. The methods are published in EPA SW-846 (EPA,
1986) . The soil gas samples were analyzed using an on-site
laboratory. The analytical methodologies are described below.
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. 4.2.1.1 Soil Gas Analysis - The soil gas samples were analyzed on-

site by a modified EPA method 601/602 analysis. The samples were
analyzed by gas chromatography (GC) using a electron capture
detector (ECD) and a flame ionization detector (FID). The method
was modified to allow the use of direct injection instead of purge
and trap for sample introduction. Tetrachloroethene was the only
analyte standardized for the ECD analysis. The analytes included
for the FID analysis were: benzene, toluene, ethylbenzene, xylenes
and total FID volatiles. Additional information concerning the
analytical procedures is provided in Appendix B.

4.2.1.2 Sojil and Sediment Analyses - Soil and sediment samples

from the former Dry Cleaning Facility were submitted for laboratory
analyses for the following parameters:

e Volatile Organics by EPA Method 8260
¢ Semi-Volatile Organics by EPA Method 8270/3550

4.2.1.3 Ground-wWater and Surface Water Analyses - Ground-water and

surface water samples were submitted for laboratory analyses for
the following parameters:

¢ Volatile Organics by EPA Method 8260
e Semi-Volatile Organics by EPA Method 8270/3520

4.2.1.4 Apalytical Methods - The methods identified above were
used to analyze soil and ground-water samples for parameters
indicative of petroleum and chlorinated solvent contamination.
Method 8260 uses gas chromatography/mass spectrometry to
qualitatively and quantitatively identify volatile organic
compounds including petroleum related and chlorinated volatiles.
Method 8270 uses gas chromatography/mass spectrometry to
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qualitatively and quantitatively identify semi-volatile organics
including’phthalates, phenols and polynuclear aromatic hydrocarbons
(PAHS) . '

4.2.1.5 Sample Identification - The sample identification scheme
is presented in the following section:

'Soil samples: Soil samples collected from shallow borings are

identified with the label DCFSB-XXA or DCFSB-XXB where "DCF" refers
to the former Dry Cleaning Facility, "SB" refers to a soil boring,
"XX" is the soil boring number identified with consecutive integers
and "A" or "B" is a letter to differentiate between the two depths
collected from each boring.

Soil samples collected from monitoring well borings are identified
with the label DCF92-XXZ where "DCF" refers to the former Dry
Cleaning Facility, "92" refers to the Year in which the well was
installed, "XX" is a consecutive numeric well identifier and "2" is
a letter (either A,B,C,D,E) which differentiates between depths
collected from each monitoring well boring. Some monitoring well
soils were identified as DCF92SB-XXD where the "SB" refers to a
soil boring sample.

Sedime es: Sediment samples are identified with DCSD-XX
where the "DC" refers to the Dry Cleaning Facility, the "sSD"
represents a sediment sample and the "XX" is a consecutive integer
which identifies the sediment sampling location.

Surface Wgﬁg; Samples: Surface water samples are identified with
DCSW-XX where the "DC" refers to the former Dry Cleaning Facility,
the "SW" represents a surface water sample and the "XX" is a
consecutive integer which identifies the surface water sampling
location.
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Ground-Water Samples: Ground-water samples submitted for
laboratory analysis are identified with the label DCF92-XX where
"DCF" refers to the former Dry Cleaning Facility, "92" is the year
in which the wells were installed and "XX" is a numeric identifier.
The letters "TB" indicates that the sample is a trip blank.

4.3 C ESULTS

The following sections discuss the results of the analytical
program for each site. The discussion focuses on the positive
analytical results indicative of petroleum andﬁ solvent
contamination. Positive results which are the result of common
laboratory contamination based upon evaluation of quality control
data will not be discussed. The quality control data evaluated
include sample duplicates, matrix spike recoveries and precision,
trip blanks, method blanks and surrogate spike recoveries. Quality
control issues affecting data interpretation at the sites are
discussed in this section. Detailed information regarding the
quality control results and a comparison to project data quality
objectives is provided in the Quality Control Summary Report (Law,
1992).

All data collected from this site are useable for the PA/SI. As
previously discussed the purpose of the PA/SI is to determine the
presence or absence of contamination. The quality of the data
generated is sufficient to achieve this goal. However, some data
must be qualified. The data qualifiers used and the significance
of each is provided below:

B - Indicates sample results associated with a method blank which
contains the analyte. The "B" flag indicates that the analyte
was detected in the sample at a concentration less than ten
times that of the method blank. These results may have a
positive bias or run the risk of being false positives due to
the laboratory contamination. Results should be considered
estimated, possible false positives or biased high.
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I - Estimated result based on internal standard recovery exceeding
control limits. The quantitation of the result is uncertain.

I2 - Estimated result based on low internal standard recoveries and
high surrogate recoveries. Result may be biased high.

T - Estimated result, possible cross-contamination during shipping
based on trip blank results.

B - Estimated result, possible low bias due to air bubbles noted
in volatile vials.

4.3.1 Soil Gas Analytical Results

The GC/ECD analyses of soil gas samples for tetrachloroethene (PCE)
revealed the highest levels of PCE at the northeast corner of the
former Dry Cleaning Facility (Figure 4-1). The highest 1level
occurred in Sample 30. More moderate levels extended westward to
Building 181 and northward across Custer Road. Lower levels
existed throughout the site.

The total FID volatile analysis produced the highest levels at the
northeast corner of Building 180, where PCE was highest (Figure 4-
2). Low levels extended westward beyond Building 181. None of the
specific standardized FID analytes were present above the 1 ug/L
detection limit in any of the samples from the site. Sample 28
which is located west of Building 181 was the only sample which may
represent low levels of a petroleum-based solvent. The other total
FID volatile results primarily consisted of the PCE peak, and no-
fuel related patterns were noted. Additional information is
located in the TARGET report in Appendix C.
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4.3.2 Soil Analytical Results

The soil samples collected were analyzed for volatile organics and
semi-volatile organics. The following volatile organics were
detected in the soil at the former Dry Cleaning Facility: 1,1,2 -
trichloroethane, dibromochloromethane, tetrachloroethene (PCE),
carbon disulfide and toluene. The following semi-volatile organics
were detected in the soil at the former Dry Cleaning Facility:
benzo[a]anthracene, benzo[a]pyrene, chrysene, fluoranthene,
phenanthrene, pyrene, 2-methylnaphthalene, and bis(2-ethylhexyl)
phthalate. Positive results from the monitoring well bérings are
presented in Table 4-2. Positive results from the shallow soil
borings are presented in Table 4-3.

4.3.2.1 Volatile Organics - Volatile contamination within the
monitoring well soil borings exists to the northeast, east and
southeast of the former Dry Cleaning Facility (Figure 4-3). The
area of highest volatile organic compound results coincides with
the location of an existing sewer line which originates from the
current Dry Cleaning Facility and Steam Plant and runs southeast
towards unnamed tributary A. Tetrachloroethene was detected in the
soils collected from monitoring well borings DCF92-02, DCF92-03 and
DCF92-05. PCE was detected in DCF92-02 at concentrations ranging
from 9.1 ug/kg at a depth of four feet to 53 ug/kg at nineteen
feet. The highest concentration of PCE was detected in DCF92-03 at
a depth of nine feet where it was detected at a concentration of
120 pug/kg. Concentrations within this boring ranged from 7.1 ug/kg
to 120 ug/kg. In addition, PCE was detected once in DCF92-05 at a
depth of 35 feet. Toluene was detected twice at low levels in
DCF92-01 (5.8 ug/kg) and DCF92-03 (6.8 ug/kg). In addition, 1,1,2-
trichloroethane and dibromochloromethane were detected once in the
soil from DCF92-03 at concentrations of 86 ug/kg and 190 ug/kg,
respectively, at a depth of four feet. Figure 4-4 provides
sampling depths of the soil with positive soil sample results. The
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TABLE 4-2

POSITIVE HITS
SOILS FROM MONITORING WELL BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

' SAMPLE - DUPLICATE
PARAMETER ' DCF92SB01A DCF92SB01B DCF92SBOIC DCF92SBO1E DCF9202A DCF92028 DCF9202E

DEPTH: ) 6 ' 14’ 27 4 9 9
Volatile ics k
1, 12 Tnchloroethane -— - — - _ - _—
Dibromochioromethane - —_— —_— - - —_— —_—
Methylene chloride 68 60 61 : 50 (B) 43 (B) 40 (B) 44 (B)
Tetrachloroethene - - - - 9.1 10 45
Toluene - - -— 5.8 ' - - -

Semi—Volatile Orqanics (ug/kq):
Benzol[a]anthracene - - - _ - - N
Benzo[a]pyrene - - - - - -— _
Chrysene - - - - - - -
Filuoranthene - - —_— - - - —
Phenanthrene - - - - - - —
Pyrene 110 -- -— -— - - -
bis(2—Ethythexyl)phthalate - - —_ - - : —_ —_

vi-v

-— = Not detected

B = Compound detected in the sample resutt at less than ten times the amount
detected in method blank Result is estimated.

| = Intemal standard recovery is low. Sample quantitation is estimated.

Note: Results are caiculated using the dry weight of the sample analyzed.

1532.23 Page 1 of 4



ST-¥

TABLE 4-2
POSITIVE HITS
SOILS FROM MONITORING WELL BORINGS
Fomer Dry Cleaning Facility
Fort Riley, Kansas
— : “SAMPLE
PARAMETER ‘ DCF9202C DCF9202D D9202E DC9203A DC92038 DC9203C DCo203SE
_DEPTH: 19° 24’ 29' 4 9 14° 24'
olatil ics kq): )

1,1,2-Trichloroethane - - - 86 (12) - - -
Dibromochloromethane - - - 190 (12) - - -
Methylene chioride 44 (B) 31 (B) -— 43 (B) 36 (B) 30 (B) 37 B)
Tetrachioroethene 53 - - — 120 (i2) 15 -
Toluene - - -— 6.8 (12) - -— -
Benzo{a]anthracene - : - ' —_— 380 —_ —_— -
Benzo{a]pyrene -- -- -- 270 -— -- ‘ -=
Chrysene -= -= -= 300 -- - -
Fluoranthene -= -- -= - 610 -— -- -
Phenanthrene - - - 610 - - —_
Pyrene -= - - 530 -= -— -—

bis(2—Ethylihexyl) phthalate -- - - - _ - -

—— = Not detected
B = Compound detected in the sample result at less than ten times the amount
detected in method blank Result is estimated.
12 = Intemal standard recovery is low and surrogate recovery is high. Sample results are biased high.
Note: Results are calculated using the dry weight of the sample analyzed.

153223 Page2of 4



9T-¥

TABLE 4—-2
POSITIVE HITS
SOILS FROM MONITORING WELL BORINGS
Former Dry Cleaning Facility
Fort Riley, Kangsas
‘ DUPLICATE ..
PARAMETER DC9203G DC9203F DCF92SBOSE DCF92SBO4A DCF92SBOSA DCF92SB05B
D,Em: 2 4- gl jl sl gl 1 ol
Volatile Organics (ug/kg):

1.1,2-Trichloroethane - -— - —_— . - -
Dibromochloromethane - - - - - -
Methylene chloride 32 B) 32 (B) 25 89 (B) 26 (B) 22 (B)
Tetrachloroethene 71 7.2 44 - - -
Toluene - et - - - -

Semi—Volatile Organics (uq/kq):
Benzol[a]anthracene - - _ _ - -
Benzo[a]pyrene - - - - _ -
Chrysene - —= - -— -- -
Fluoranthene - —_ —_— _ _ -
Phenanthrene - R - —_ - _
Pyrene - —_— —_ —_ —_ -
bis(2~Ethylhexyl) phthalate - - - —_— - _

—— = Not detected

B = Compound detected in the sample result at less than ten times the amount
detected in method blank Result is estimated.

| = intemal standard recovery is low. Sample quantitation is estimated.

Note: Results are calculated using the dry weight of the sample analyzed.
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TABLE 4-2

POSITIVE HITS
SOILS FROM MONITORING WELL BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

" PARAMETER DCF928B05C DCSBOSE DCF@206A ~ DCF92068 DCF9206C  DCF92SBOGE
DEPTH: 24° 85 4 9 19’ 28

Volatile Organics (ua/kq):
1.1,2-Trichloroethane - - - - - -
Dibromochioromethane - - - - —
Methylene chloride 24 (B) 31 37 B) 46 (B) 32B) 50 (B)
Tetrachloroethene - - -—
Toluene - - —_ - —-— —_—

Semi—Volatile Organics (ug/kq):
Benzol[a)anthracene - - - : - - -
Benzo[a]pyrene - - —_ _ C _—
Chrysene - - —_ - - _
Fluoranthene - - —— _ C—— -
Phenanthrene - - - - —_— -
Pyrene -- - - - - -
bis(2—Ethylhexyl) phthalate - -— - 2400 —_ —

LT-¥

—— = Not detected

B = Compound detected in the sample result at less than ten times the amount
detected in method blank Result is estimated.

| = Intemal standard recovery is low. Sample quanttation is estimated.

Note: Results are calculated using the dry weight of the sample analyzed.

1532.23 Page 4 of 4
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TABLE 4-3

POSITIVE HITS
SOILS FROM SHALLOW BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

PARAMETER

SAMPLE DUPLICATE

DCFSBO1A DCFSB01B DCFSB02A DCFSB02B DCFSB02C DCSB0O3A DCSBO3B
EPTH; 10° [ 10° 1§' 15’ 10° - 15°
Volatile Organics (uq/kg):

Carbon disulfide - - - - - _ -
Methylene chiloride 28 33 (B) 24 23 24 64 (B) 79 (B)
Tetrachloroethene -— -— -- - - 32 -
Toluene - - - - —-— - —_
Trichloroethene - - o - - — _—

Semi—Volatile Organics {uq/kq):
2—Methylnaphthalene

Phenanthrene
bis(2—Ethylhexyl)phthalate

—— = Not detected

B = Compound detected in the sample result at less than ten times the amount
‘detected in method blank. Result is estimated. '
Note: Resuits are caiculated using the dry weight of the sample analyzed.

1632.23
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- TABLE 4-3

POSITIVE HITS
SOILS FROM SHALLOW BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

SAMPLE DUPLICATE
PARAMETER DCSBO4A DCSB04B DCSB0O4C DCSBOSA DCSB0SB DCSBO6A DCSB06B

DEPTH: 10° 15’ 15° 10’ 15’ 10' ) 15’

Volatile Organics (ug/kq):
Carbon disulfide 9.2 - - - _ - —_—
Methylene chloride 130 100 55 41 46 39 37
Tetrachioroethene 7.0 - - - —_— - -
Toluene —— N - - - ~-— -—
Trichloroethene - 4.2 - - - - -

Semi—Volatile Organics (uq/kg):
2—Methyinaphthalene - - - - - : - -

Phenanthrene - S - - - - _—
bis(2-Ethylhexyl)phthalate - - - - —_— - —_—

—— = Not detected

B = Compound detected in the sample result at less than ten times the amount
detected in method blank. Result is estimated.

Note: Results are calculated using the dry weight of the sample analyzed.

1632.23 . Page 2 of 5



TABLE 4-3

POSITIVE HITS
SOILS FROM SHALLOW BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

o SAMPLE DUPLICATE
PARAMETER DCSBO7A DCSBO7B DCSBOBA DCSB0OSC DCSB08 DCFSB09A DCFSB0SB

DEPTH:. 10° 15° 5 5 8’ 10’ ’ 15°

Volatile Organics (ug/kq): .
Carbon disulfide - - - _ - - —_—
Methylene chloride 36 27 33 36 27 27 22
Tetrachloroethene 29 37 - - - —_— _
Toluene - - — - - - -

Trichloroethene - - - - - - —_

Semi—Volatile Organics (uq/kq):
2—Methyinaphthalene -— - - R - - -

Phenanthrene - e —_ —_ - - —_
bis(2—Ethylhexyl)phthalate 380 460 - - - - -

0Z-v

—— = Not detected

B = Compound detected in the sample result at less than ten times the amount
detected in method blank. Result is estimated.

Note: Results are caiculated using the dry weight of the sample analyzed.

1632.23 Page 3 of 5
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TABLE 4-3

POSITIVE HITS
SOILS FROM SHALLOW BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

PARAMETER DCFSB10A DCFSB10B DCFSB11A DCFSB11B DCFSB12A DCFSB12B
DEPTH: 10’ 15° 10° 15* 10° 15° :

Volatile Organics {ug/kq): .
Carbon disulfide _ - - - —_— _

Methylene chloride 23 25 25 (B) 124 48 (B) 51 (B)
Tetrachloroethene - — - _ -

Toluene - ‘ _— _ —_ _ -
Trichloroethene - - —_ - - -

Semi—Volatile Organics (uq/kqg):
2—Methyinaphthalene - _ . - - -

Phenanthrene - - - - - -
bis(2—-Ethylhexyl)phthalate —= - - - - -

—— = Not detected : _

B = Compound detected in the sample result at less than ten times the amount
detected in method blank. Result is estimated.

Note: Results are calculated using the dry weight of the sample analyzed.

1632.23 Page 4 of 5
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TABLE 4-3

POSITIVE HITS
SOILS FROM SHALLOW BORINGS
Former Dry Cleaning Facility
Fort Riley, Kansas

PARAMETER DCSB13SA DCSB13SB DCSB14A DCSB14B DCSB15A DCSB15B
DEPTH: 10° 15’ 10° 18 10° 15’ ’
olati ani :
Carbon disulfide - S - - — -
Methylene chloride 98 180 37 93 40 49
Tetrachloroethene 180 960 55 - - _—
Toluene 59 31 - - - —_
Trichloroethene - - - - _— -
Semi—Volatile Organics (ug/kq):
2—Methylnaphthalene -— 220 - - - -
Phenanthrene - 290 —_— —_— —_— -

bis(2—Ethylhexyl)phthalate -— - - : —_ -

—— = Not detected

B = Compound detected in the sample result at less than ten times the amount
detected in method blank. Result is estimated.

Note: Results are caiculated using the dry weight of the sample analyzed.

15632.23
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FIGURE 4-3
POSITIVE ANALYTICAL RESULTS:
SOILS FROM MONITORING WELL BORINGS
'FORMER DRY CLEANING FACILITY @

VOLATILE ORGANICS
FORT RILEY, KANSAS
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AND SAMPLE DEPTHS
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FORT RILEY, KANSAS
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vertical extent of PCE contamination in the area east and southeast
of the Dry Cleaning Facility extends from soils near the ground
surface to the soil/bedrock interface.

Several volatile organic compounds were detected in the soil
samples from shallow borings including PCE, trichlorocethene (TCE)
and carbon disulfide (Figure 4-5). The PCE was detected to the
northeast, east and southeast of the Former Dry Cleaning Facility.

- The highest concentration was detected in DCFSB-13 at a depth of 15

feet where PCE was detected at 960 ug/kg. PCE was detected in
DCFSB-07 at concentrations ranging from 3.7 to 29 ug/kg., DCFSB-03
at 32 ug/kg, DCFSB-04 at 7.0 ug/kg, DCFSB-14 at 5.5 ug/kg, and
DCFSB-13 at concentrations ranging from 180 to 960 ug/kg. The
compound TCE was detected in DCFSB-04 to the east of Building 181
at 4.2 ug/kg. Toluene was detected in DCFSB-13 at both 10 and 15
foot depths at concentrations of 5.9 and 31 ug/kg, respectively.
In addition, carbon disulfide was detected in DCFSB-04 at 9.2
pg/kg. Figure 4-6 provides sampling depths with positive results
of chemical analyses of the soil samples. The vertical extent of
volatile organic contamination ranges from 1075 to 1050 above mean
sea level within the shallow borings.

Based wupon chemical analysis results of soil samples from
monitoring well borings and shallow soil borings, PCE contamination
is indicated to the northeast, east and southeast of the former Dry
Cleaning Facility. Other volatiles were also detected including
1,1;2-trichloroethane, dibromochloromethane, carbon disulfide and
toluene. The horizontal extent of contamination has not been fully
defined to the southeast of the site. The data also indicate that
the vertical extent of contamination in the areas east to southeast
of the site extends from soils near the ground surface to the
soil/bedrock interface based on soils from both monitoring well
borings and shallow soil borings.

4.3.2.2 Semi-Volatile Organics - Semi-volatile organics were
detected in soils from monitoring well borings to the northeast and

1532.23 4-25
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FIGURE 4-5
POSITIVE ANALYTICAL RESULTS:
SOILS FROM SHALLOW SOIL BORINGS
FORMER DRY CLEANING FACILITY @

VOLATILE ORGANICS
FORT RILEY, KANSAS
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FIGURE 4-6
SHALLOW SOIL BORINGS ANALYTICAL RESULTS
AND SAMPLE DEPTHS |
FORMER DRY CLEANING FACILITY
SOIL BORINGS FORT RILEY, KANSAS
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east of the former Dry Cleaning Facility (Figure 4-7). Bis(2-
ethylhexyl)phthalate was detected in soil from monitoring well
DCF92-06 at 2400 ug/kg at a depth of nine feet. Pyrene was
detected ih.DCF92-01 at 110 ug/kg at a depth of one foot. In
addition, several polynuclear aromatic hydrocarbons were detected
in DCF92-03 at a depth of four feet, including benzo[a]anthracene
(380 ug/kg), benzo[a]pyrene (270 ug/kKg), chrysene (300 ug/kg),
fluoranthene (610 ug/kg), phenanthrene (610 ug/kg) and pyrene (530

Bg/kg) . Figure 4-4 provides sampling'depth of the soil with

positive results of the chemical analyses of the soil. The semi-
volatile contamination appears to be limited to the more shallow
soils. The depths corresponding with positive results range from
one to nine feet.

Semi-volatile organics were detected in the soils from shallow
borings to the southeast of Building 181 (Figure 4-8). Figure 4-6
provides a depth cross-section of the soil and positive results of
the chemical analyses of the soil. Compounds detected include
bis (2-ethylhexyl)phthalate, 2-methylnaphthalene and phénanthrene.
The 2-methylnaphthaiene and phénanthrene were detected in DCFSB-13
at a depth of 15 feet at concentrations of 220 and 290 ug/kqg,
respectively. Bis(2-ethylhexyl)phthalate was detected twice in
DCFSB-07 at concentrations ranging from 380 to 460 ug/kg.

Semi-volatile organics were detected in the soil to the northeast,
east and southeast of the former Dry Cleaning Facility. Compounds
detécted include benzo[a]anthracene, benzo[a]pyrene, chrysene,
fluoranthene, phenanthrene, pyrene, 2-methylnaphthalene, and bis(2-
ethylhexyl)phthalate. The extent of contamination of semi-volatile
compounds is limited to shallow soils from one to nine feet.

4.3.3 Surface Water and Sediment Analytical Results

Three surface water and three sediment samples were collected for
chemical analysis at this site. Results indicate the presence of
PCE in surface water and sediment samples and pyrene in the

1532.23 4-28



FIGURE 4-7 |
POSITIVE ANALYTICAL RESULTS:
SOILS FROM MONITORING WELL BORINGS
FORMER DRY CLEANING FACILITY @

SEMI-VOLATILE ORGANICS
FORT RILEY, KANSAS
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FIGURE 48
POSITIVE ANALYTICAL RESULTS:
SOILS FROM SHALLOW SOIL BORINGS
FORMER DRY CLEANING FACILITY @

SEMI-VOLATILE ORGANICS
FORT RILEY, KANSAS
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sediment samples only. Figure 4-9 relates positive results to
sample locations. Tables 4-4 and 4-5 provide positive results for
surface water and sediment samples. The surface water/sediment
locations in unnamed tributary A indicate no contamination entering
the area. The samples in unnamed tributary A, DCSW-02 and DCSD-02,
contain low levels of PCE, 4.5 ug/L and 6.6 ug/kg, respectively.
The most downstream sample, DCSD-03, contained pyrene at 120
ubg/kg. This sediment was located in unnamed tributary B, and the
contamination could be the result of dry cleaning activities or
possible migration from sources upstream of tributary B.

-

4.3.4 Ground-Water Analytical Results

Results of the ground-water analysis indicate the presence of
volatile chlorinated organic compounds to the northeast, east,
southeast and west of the former Dry Cleaning Facility. Volatile
compounds detected include 1,2-dichloroethene (1,2-DCE), PCE and
TCE. One semi-volatile compound naphthalene was detected to the
west of building 181. Table 4-6 provides positive results for the
ground-water samples.

Tetrachloroethene was detected in four of the six monitoring wells
sampled (Figure 4-10). The highest concentration of PCE was
detected in DCF92-02 at 660 ug/L. Tetrachloroethene was also
detected in DCF92-03 at 80 ug/L, in DCF92-04 at 9.3 ug/L, and in
DCF92~-05 at 160 ug/L. In addition, TCE, 1,2-DCE and vinyl chloride
were detected. These compounds may be the result of anaerobic

biodegradation of PCE (Howard, 1990). TCE was detected in
monitoring wells DCF92-03 and DCF92-05 at concentrations of 6.8 and
33 ug/L, respectively. The compound 1,2-DCE was detected in sample
DCF92-03 at a concentration of 5.5 ug/L, in DCF92-04 at 5.0 ug/L
and in DCF92-05 at 69 ug/L. Vinyl chloride was detected in DCF92-
04 at a concentration of 11 ug/L. Because all downgradient wells
contain PCE, the horizontal extent of contamination has not been
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FIGURE 49

POSITIVE ANALYTICAL RESULTS - SURFACE WATER & SEDIMENT.
- FORMER DRY CLEANING FACILITY
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TABLE 44

POSITIVE HITS
SURFACE WATERS
Former Dry Cleaning Facility

Fort Riley, Kansas

SAMPLE DUPLICATE

PARAMETER DCSWo1 DCSWo02 DCSWo4 DCSWo03
Yolatile Organics (ugft): (E)
Methylene chloride 22(M) 21(M) 22(T) 20(T)
Tetrachloroethene -— 45 46 -

Semi—Volatile Organics (ug/L) - -

= Not detected

Estimated result, possible cross—contamination during shipping, based on trip blank results.
Estimated result, possible low bias of results due to air bubbles noted in volatile vials.

m—
ot
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TABLE 4-5

POSITIVE HITS
SEDIMENTS
Former Dry Cleaning Facility
Fort Riley, Kansas

SAMPLE DUPLICATE
PARAMETER DCSDO1 DCSDO02 DCSDo4 DCSDo3

Volatile Organics (ug/kq):

Methylene chloride 84(B) 80(B) 85(B) 80(B)

Tetrachloroethene - 6.6 - -
Semi.—Volatile Organics (uq/kq):

Pyrene - - -— 120
—— = Not detected

B = Compound detected in the sample result at less than ten times
the amount detected in the method blank. Result is estimated.

1632.23
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TABLE 4-6

POSITIVE HITS
GROUND WATERS
Former Dry Cleaning Facility
Fort Riley, Kansas

SAMPLE DUPLICATE '
PARAMETER DCF92—-01 DCF92-02 DCF92-07 DCF92-03 DCF92-04 DCF92-05 DCF92-06

Volatile Organics (ugfl): (E)
1,2-Dichloroethene -— -= -— 55 5.0 69
Tetrachloroethene - 660 600 80 93 160
Trichloroethene - - —-— 6.8 - 33
Vinyl chloride -— - - - 1

Methylene chioride 5.0 130(8) 110(B) 13 S— 14(B) -

Semi—Volatile Organics (ug/L): () A
Naphthalene - - - -— 70 -

—— = Not detected
| = Internal standard recoveries exceed control limits. Sample quantitation is estimated.
E = Estimated result, possible low bias of result due to air bubbles noted in volatile vials.
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FIGURE 4-10
POSITIVE ANALYTICAL RESULTS: GROUND WATER
FORMER DRY CLEANING FACILITY
VOLATILE ORGANICS @
FORT RILEY, KANSAS
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fully defined. Also, the area north of Building 181 has not been
investigated. In addition, since PCE and TCE both have a greater
density than water, these compounds tend to migrate downwards under
the influence of gravity until a less permeable zone is reached.
The vertical extent of contamination within the aquifer has not
been defined based upon the nature of the chemical constituents
detected.

The only semi-volatile compound detected in the -ground-water
samples was naphthalene which was detected in DCF92-04 at a
concentration of 7.0 ug/L (Figure 4-11). During monitoring well
installation of DCF92-04, a sheen was detected on the water and a
sample was collected and sent to the Missouri River Division
Laboratory for analysis. It was analyzed by USEPA method 8015
(modified) for fuel identification. The sample contained 243 ug/L
of petroleﬁm hydrocarbons identified as highly weathered gasoline
or mineral spirits (Stoddard solvent) residue (Appendix I). 1In
view of the history of the area (suspected oil spill, possible
USTs, Stoddard solvent disposal on the ground, deteriorating
asphalt), the sheen could be the result of one or more contaminant
events.
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FIGURE 4-11
POSITIVE ANALYTICAL RESULTS: GROUND WATER
FORMER DRY CLEANING FACILITY
| SEMI-VOLATILE ORGANICS @

FORT RILEY, KANSAS
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5.0 EXPOSURE ASBESSMENT

Public health and environmental concerns should be addressed at any
potentially" contaminated site. This section addresses these
concerns through the development of a conceptual site model, which
aids in the identification of potentiai site-specific exposure
pathways and receptors.

5.1 CONCE AL SITE MODEL

The purpose of a conceptual site model is to identify the possible
exposure pathways to human and ecological receptors that may arise
from contaminant release(s) at a given site. The objectives of the
conceptual site model are to: '

. characterize the potential source of contamination

. identify potential migration pathways and exposure
pathways by which contaminants may migrate off-site

o identify potential receptors, both human and ecological,
which may become exposed to the contaminants.

An exposure pathway is the route a constituent may take from a
source to an exposed receptor. For an exposure pathway to be
complete, it must consist of the following four elements: (1) a
source and a mechanism of release, (2) a transport medium, (3) a
point of contact with the contaminated medium, and (4) a route of
uptake (e.g., ingestion) at the contact point.

The initial source of contamination at the former Dry Cleaning
Facility is the solvent still bottoms or sludges that were

generated at the facility. These wastes were reportedly poured
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onto the soil (the secondary source) outside the rear portal of the
DCF. 1Infiltration and percolation of the wastes into the soil may
have resulted in their release to the ground water beneath the
site. Run-off from storm water may have carried the constituents
to nearby creeks, resulting in contaminated surface water and
sediments. Potential transport of constituents via fugitive dust
or volatilization of constituents from surface soils is unlikely,
as the area immediately surrounding the DCF is paved or covered

'~ with vegetation. The sources, release mechanisms, exposure media,

exposure routes, and receptors for the former DCF site are shown in
Figure 5-1. )

5.2 C OF CONCERN

Soil, ground water, surface water, and sediments were sampled and
analyzed for volatile organic and semi-volatile organic compounds
to identify constituents of concern. The results of this sampling
effort are summarized in this section. |

5.2.1 Ground-Water Sampling Results

A total of six constituents, including five chlorinated volatile
organic compounds, were detected in the ground-water samples
collected at the site. Naphthalene, the only non-chlorinated
compound detected in the ground-water samples, was detected at a
level of 7 ug/L. Methylene chloride was detected in the samples
from four wells, at levels of 5 to 130 ug/L. 1,2-Dichloroethene
(1,2-DCE) was detected in monitoring wells DCF92-03, DCF92-04, and
DCF92~05 at concentrations of 5.5, 5.0, and 69 ug/L, respectively.
Tetrachloroethene (PCE) was detected in four of the six wells
(DCF92-02, DCF92-03, DCF92-04, and DCF92-05) at concentrations
ranging from 9.3 to 660 ug/L. Trichloroethene (TCE) was detected
in two wells: DCF92-03 (6.8 ug/L) and DCF92-05 (33 ug/L). Vinyl
chloride was detected once in monitoring well DCF92-04 at 11 ug/L.
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5.2.2 Soil) Sampling Results

Soil samples were collected from the six monitoring well borings
and from fifteen shallow soil boring locations at the DCF site.
A total of five volatile organic compounds and seven semi-volatile
organic constituents were detected in samples collected from the
monitoring well borings.

The soil boring samples collected from the monitoring well boring
located east of the facility, DCF92-03, appeared the most heavily
contaminated, with ten constituents detected. Tetrachloroethene
was consistently detected at concentrations ranging from 7.1 ug/kg
(at 24 feet) to 120 ug/kg (at 9 feet). An additional three
volatile organic constituents, toluene (6.8 ug/kg), 1,1,2-
trichloroethane (86 ug/kg), and dibromochloromethane (190 ug/kg)
were detected in this boring at a depth of four feet. Six semi-
volatile compounds, all polycyclic aromatic hydrocarbons (PAHSs)
were detected in this boring at the same depth: benzo[a]anthracene
(380 ug/kg), benzo[a]pyrene (270 ug/kg), chrysene (300 ug/kg),
fluoranthene (610 ug/kg), phenanthrene (610 ug/kg), and pyrene (530

Kg/kg) .

PCE was also detected in soil boring samples collected from
monitoring wells DCF92-02 and DCF92-05. PCE was consistently
detected in the DCF92-02 samples, at concentrations ranging from
9.1 ug/kg (at 4 feet) to 53 ug/kg (at 19 feet). PCE was detected
in one sample collected from DCF92-05 (21 ug/kg), at a depth of 35
feet.

Three constituents were detected in the séil boring samples
collected from the upgradient well, DCF92-01: toluene 5.8 ug/kg (27
foot depth), pyrene 110 ug/kg (1 foot depth), and methylene
chloride 60 to 68 ug/kg (at depths of 1 to 14 feet). Monitoring
well soil boring samples from DCF92-04 and DCF92-06 failed to
detect contamination, with the exception of one "hit" of bis(2-
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ethylhexyl)phthalate at a concentration of 2,300 ug/kg in soils
from DCF92-06 collected at a depth of 9 feet.

Soil samples were also collected from fifteen shallow soil boring
locations on the site. Two samples were collected at each
location, at two different depths, for a total of thirty samples.
Methylene chloride was detected in all samples, at concentrations
ranging from 22 ug/kg (DCFSB-09B) to 180 ug/kg (DCFSB-13B). It
should be noted that methylene chloride was also detected in the
blank associated with six of these samples. PCE was detected in
seven samples (DCFSB-03A, DCFSB-04A, DCFSB-07A, DCFSB-OﬁB, DCFSB-
13A, DCFSB-13B, and DCFSB-14A) at concentrations of 3.7 to 960
pg/kg. Carbon disulfide and TCE were detected at levels of 9.2
uwg/kg and 4.2 ug/kg, respectively, in samples collected from soil
boring DCFSB-04. 2-Methylnaphthalene (220 ug/kg), phenanthrene
(290 ug/kg), and toluene (5.4 and 31 ug/kg) were detected in DCFSB-
13 soil samples. Samples collected from soil boring DCFSB-07
detected the presence of bis(2-ethylhexyl) phthalate at levels of
380 ug/kg (10 foot depth) and 460 ug/kg (15 foot depth).

5.2.3 Surface Water and Sediment Sampling Results

Surface water and sediment were sampled at three locations on the
DCF site. Samples from the upgradient location did not contain
volatile or semi-volatile organic compounds at detectable levels.
However, PCE was detected at levels of 4.6 ug/L and 6.6 ug/kg in
surface water (DCF92-SW2) and sediment (DCF92-SD2) samples,
respectively, that were collected from a downstream location in
Unnamed Tributary A. Pyrene was detected at a concentration of 120
#g/kg in the downgradient sediment sample collected from Unnamed
Tributary B, located further downstrean.

Based on this evaluation, the following constituents have been
identified as chemicals of potential concern at the DCF site:
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Ground Water Soil

1,2-Dichloroethene Carbon Disulfide

Methylene Chloride Dibromochloromethane

Tetrachloroethene Methylene Chloride

Trichloroethene Tetrachloroethene

Vinyl Chloride Toluene

Naphthalene 1,1,2-Trichloroethane
Trichloroethene
Benzo[a]anthracene
Benzo[a]pyrene
Chrysene '
Fluoranthene
2-Methylnaphthalene
Phenanthrene
Pyrene

bis(2-ethylhexyl)phthalate

Surface Water Sediment .
Methylene Chloride - Methylene Chloride
Tetrachloroethené Tetrachloroethene

Pyrene

The majority of the contamination at the DCF site appears to be
located northeast of the former laundry facility (Building 180).

It should be noted that a sewer line runs through this area, and it

may be acting as a conduit for the volatile organic contamination
detected in the vicinity.

5.3 (0) (8) Q__APPLICABLE _OR _ RELEVANT D ROPRIATE
S AND TO BE CONSIDERED R IREMENTS

This section addresses the requirements of the environmental laws
which are determined to be "applicable" or "relevant and
appropriate”. The identification of the ARARs is done on a site-
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specific basis, and involves the comparison of a number of factors,
including the types of hazardous substances present (chemical-
specific) and the physical nature of the site (location-specific),
to the statutory or regulatory requirements of the relevant
environmental laws.

In addition to the ARARs, TBCs may also be used to evaluate the
risk associated with the extent of contamination on a given site.

- The TBCs are non-promulgated advisories or guidance issued by state

or federal government that are not legally binding and do not have
the status of potential ARARs. Examples of TBCs include health
advisories, reference doses (RFDs), guidance policy documents
developed to implement regulations, and calculated risk-based
levels such as Alternate Concentration Limits (ACLs).

5.3.1 Chemical Specific ARARS and TBCs

Chemical specific ARARs are usually health or risk-based numerical
action values or methodologies which, when applied to site-specific
conditions, result in the establishment of numerical action values.
These values establish the acceptable concentrations of
constituents for a particular exposure pathway.

It should be noted that although only a few constituents may be
resent in site media at concentrations above ARARs or TBCs, these
guidelines are based on each constituent by itself, and not
cumulatively. Exposure to receptors can still occur and the
cunulative risk of all constituents across all media expected to be
contacted should be assessed to verify that there is no threat to
the public or the environment. '

5.3.1.1 Ground Water - The National Primary Drinking Water
Regulations established by the United States Environmental
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Protection Agency (USEPA) provide Maximum Contaminant Levels (MCLs)
and Maximum Contaminant Level Goals (MCLGs) for a number of

‘constituents. By definition, the MCLGs are non-enforceable health

goals while the MCLs are the enforceable standards which must be
set as close to the MCLGs as feasible. The MCLs combine health
effects data on specific chemicals with other concerns, such as
analytical detection limits, treatment technology, and economic
impact. Relevant state water regulations which set state MCLs for
constituents may be more stringent than federal MCLs.

A comparison of the maximum concentrations of the constituents
present in the ground water to MCLs and MCLGs are shown in Table
5-1. The concentrations of methylene chloride (130 ug/L),
tetrachloroethene (660 ug/L), and trichloroethene (33 ug/L)
exceeded the standards (for each: MCL = 5 ug/L; MCLG = 0 ug/L) for
these constituents. In addition, the 1level of vinyl chloride
detected in the site's ground water (11 ug/L) exceeds the MCL of 2
pg/L. 1,2-Dichloroethene was detected at concentrations below MCL
and MCLG values. There is no MCL available for naphthalene.

In addition to MCLs, the State of Kansas has developed Kansas
Action Levels (KALs), Kansas Notification Levels (KNLs), Alternate
Kansas Action Levels (AKALs), and Alternate Kansas Notification
Levels (AKNLs). The KNL or AKNL is used to constitute
administrative confirmation that ground-water contamination exists.
The KAL or AKAL is applied to represent the level at which long-
term exposure to contaminant concentrations is unacceptable. The
KNL/KAL apply to fresh and usable water aquifers in the state,
whereas the AKNL/AKAL apply to alluvial aquifers and/or specific
aquifers which surface through springs or seep to become
contributors to the surface waters of the state (KDHE, 1988).
Discussions with the Kansas Department of Health and Environment
indicate that the State of Kansas failed to meet the federally
mandated deadline for completing revisions to the drinking water
regulations and health advisories. Therefore, by default, the
state is required to enforce the federally established MCLs.
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TABLE 5-1

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARs) FOR GROUND WATER
FORMER DRY CLEANING FACLITY
Fort Riley, Kansas

CHEMICAL MAXIMUM FEDERAL FEDERAL KANSAS
CONCENTRATION ML ® MCLG * MCL ¢ KAL * KNL *
DETECTED
Volatile Organics:
1,2-Dichiorosthene 0.069 0.1 (cis) 0.1 (cis) NA 0.07 0.007
0.07° (trans) 0.07* (trans) NA 007 0.007
Methylene Chioride 0.13 0.005¢ NA NA 0.05 0.008
Tetrachiorosthene 0.68 0.005° 0 NA 0.007 0.0007
Trichioroethene 0.033 0.005 0 NA 0.005 0.0005
Vinyl Chioride 0.011 0.002 0 NA 0.002 0.0002
Semi—Volatile Organics:
Naphthalene 0.007 NA NA NA 0.143 0.0143

All concentrations are in mgA (ppm).

NA — Not available

a - Maximum Contaminant Levels and Maximum Contaminant Level Goals (40 CFR 141 Subpart B)

b~ Kansas Drinking Water Rules (KAR 28.15), last amended 1 May, 1988

¢ — National Public Drinking Water Rules for 38 Inorganic and Synthetic Organic Chemicals (January, 1901), Phase |l Fact Sheet

d - USEPA (57 FR 31776), 17 July, 1902

¢ — Kansas Action Levels and Kansas Notification Leveis (Kansas Department of Health and Environment, memorandum
‘Revised Groundwater Contaminant Cleanup Target Concentrations for Aluminum and Selenium®, 3 December 1988).

T - Value is for total 1,2 — Dichlorosthene; isomers were not specified.
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The KALs and KNLs for constituents detected in the ground-water
samples are included in Table 5-1 as TBCs; AKALs and AKNLs are not
available for these constituents. In general, the KNL values are
one-tenth the KAL values. Both the KNL and KAL were exceeded by
methylene chloride,»tetrachloroethene, trichloroethene, and vinyl
chloride. The maximum detected concentration of total 1,2-
dichloroethenes exceeded the KNL but not the KAL.

5.3.1.2 Soil - Under the Resource Conservation and Recovery Act
(RCRA), action levels have been proposed which are established
assuming exposure through ingestion of media contaminated with the
constituents of concern (USEPA, 1990). According to the proposed
rule (40 CFR Parts 264, 265, 270 and 271), action levels for
constituents: (1) are derived in a manner which is consistent with
USEPA guidelines for assessing health risk; (2) are based on
scientifically valid studies; (3) for carcinogens, represent a
concentration associated with an excess upper bound cancer risk of
1x 10" due to continuous lifetime exposure; and (4) for systenmic
toxicants, represent a concentration to which the human population
could be exposed on a daily basis without appreciable risk of
deleterious effects.

For systemic toxicants, the action level is calculated using the
oral Reference Dose (RfD), which éorresponds to a threshold
concentration below which adverse effects are not expected to
occur, even in sensitive subpopulations. For carcinogens, the
action levels are based on the Carcinogen Slope Factor (CSF), which
is the uppér 95 percent confidence limit of the slope of the dose-
response curve for each constituent.

The proposed action levels for the constituents present in soil
will be considered as TBCs and are found in Table 5-2. All the
chlorinated volatile organic constituents detected in site soils
were present at concentrations below the proposed RCRA soil action
levels. There are no soil action levels for PAHs (see Table 5-2).
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TABLE 5—-2

POTENTIAL TO BE CONSIDERED
(TBC) REQUIREMENTS FOR SOILS
FORMER DRY CLEANING FACILITY

Fort Riley, Kansas

CHEMICAL MAXIMUM PROPOSED
CONCENTRATION RCRA* SOIL
DETECTED ACTION LEVEL
(mg/kg) (mg/kg)
Volatile Organics:
Carbon Disulfide 0.0092 8000
Dibromochloromethane 0.19 12 NA
Methylene Chioride 0.18 90
Tetrachloroethene 0.96 10
Toluene 0.031 20,000
Trichloroethene 0.0042 60
1,1,2-Trichloroethane 0.086 12 100
Semi-Volatile Organics:
Benzo[a]anthracene 0.38 | NA
Benzo[a]pyrene 0.27 NA
Bis(2—ethylhexyl)phthalate 24 50
Chrysene 0.3 NA
Fluoranthene 0.61 NA
2-Methyinaphthalene 0.22 NA
Phenanthrene 0.61 NA
Pyrene 0.53 NA

All concentrations are in mg/kg (ppm).

NA - Not available

a — RCRA Action Levels — Federal Register, Vol. 55, No. 145, July 27, 1990. pp 30798-30884.

Corrective Action for Soild Waste Management Facilities, Proposed Rule.
12 — Internal standard recovery is low. Sample results are biased high.
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5.3.1.3 a Wa - The USEPA has developed Ambient Water
Quality Criteria (AWQC) for constituents in surface waters. The
AWQC for the protection of aquatic organisms are derived based on
two criteria: (1) acute criterion representing the maximum
concentrations permissible at any time, and (2) chronic criterion
representing the maximum permissible concentration averaged over a
24-hour time period.

The AWQC for the protection of human health accounts for ingestion
of contaminated water and/or for the ingestion of contaminated
organisms in surface waters (USEPA, 1987). The Awdc for the
protection of human health from the ingestion of water and
organisms assumes a daily intake of two liters of water and 6.5
grams of fish, while the AWQC for the protection of human health
due to the ingestion of fish assumes an intake of 6.5 grams of fish
daily. Ambient concentrations corresponding to several incremental
lifetime cancer risk levels have been estimated for constituents
exhibiting carcinogenic and/or mutagenic effects in laboratory
tests and are, therefore, suspected of being carcinogenic to
humans. The ambient concentrations which may result in one excess
cancer per one million persons (i.e., risk =1 x 10*) are presented
as AWQC for constituents known or suspected to be carcinogens.

The State of Kansas incorporates the Federal AWQC for the
protection of aquatic life as the State Water Quality Standards by
reference (KAR, 1987). Surface water AWQC are relevant for this
site because contaminated ground water may discharge to the creeks
and rivers surrounding the DCF. Table 5-3 presents the potential
ARARs and TBCs for methylene chloride and PCE, the constituents
detected ‘in the site's surface water. Federal AWQC for the
protection of human health for the consumption of fish and water
and the consumption of fish alone were exceeded by both
constituents (see Table 5-3).
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TABLE 5—~3

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARs) REQUIREMENTS FOR SURFACE WATER
FORMER DRY CLEANING FACILITY
Fort Riley, Kansas

3 SREEEE | - - -

Maximum FEDERAL AMBIENT WATER QUALITY CRITERIA®

KANSAS STATE WATER
Chemical Concentration For the Protection of Aquatic Life: For the Protection of Human Healith: QUALITY STANDARDS **
Detected (consumption of) For the Protection of Aquatic Life:
Acute Chronic Water & Fish Fish only
Methylene Chioride 22 11,000 % NA 0494 1574 NA
Tetrachloroethene 4.6 5,280° 840° 08" 885! NA

All concentrations are in ug/l. (ppb), unless indicated otherwise.

NA - Not available
a — USEPA, 1987. Quality Criteria for Water, 1986. EPA 440/5—86—001.
b - Kansas Water Quality Standards (KAR 28.16.28), 1 May, 1987.

¢ — The State of Kansas has incorporated the Federal AWQC for the protection of aquatic llife as the State Water Quality Standards by reference.

d —~ Value is for Halomethanes.
e — Insufficient data to develop criteria. Value presented is lowest observed effect level.
f — Human health criteria for carcinogens reported for three risk levels. Value presented in this table is the 107 risk level.
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5.3.1.4 Sediments - The National Oceanic and Atmosphetic
Administration (NOAA) has established effects-based criteria for
contaminants in sediments, which may serve as TBCs. Two effects-
based values, the Effects Range - Low (ER-L) and the Effects Range
- Median (ER-M), are usually determined for a given constituent,
using a method (Klapow and Lewis, 1979 as cited in NOAA, 1990)
similar to that used in establishing marine quality standards for
the State of California (NOAA, 1990). This method involves a
three-step approach. First, currently available information
(reports and studies) which contain estimates of chemical sediment
concentrations associated with adverse biological effects are
assembled and reviewed. Next, a range is established for a
particular constituent based upon a preponderance of evidence,
which reflects the concentrations at which biological effects are
noted. Lastly, this range is evaluated relative to the sediment
chemical data from the National Status and Trends (NS&T) Program.
The ER-L and ER-M values are generated as a result of this process.
The ER-L is the 10" percentile of this effects range, while the ER-
M is the so™ percentile of the reported range of concentrations
associated with biological effects.

A description of the relative degree of confidence associated with
the ER-L and ER-M values is also provided by NOAA. The ER-L and
ER-M values associated with a high degree of confidence were
éupported by clusters of data with similar concentrations, by data
from multiple geographic locations, by data sets that included more
than results from an approach, and for chemicals for which the

‘overall apparent effects threshold was similar to or within the

range of the ER-L and ER-M values (NOAA, 1990). Values associated
with a low degree of confidence were based on data sets without
these qualities.

The NOAA effects-based criteria for the constituents detected in
site sediments are shown in Table 5-4. NOAA criteria values were
not available for the chlorinated constituents (methylene chloride
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TABLE 5~4

POTENTIAL TO BE CONSIDERED (TBC) REQUIREMENTS FOR SEDIMENTS
FORMER DRY CLEANING FACIUTY
Fort Riley, Kansas

Chemical Maximum ER-L ER-M Overall Apparent Degree of
Detected Concentration Concentration Effects Threshoid Confidence
Concentration
VOLATILE ORGANICS: .
Methylene Chioride 85 NA NA NA NA
Tetrachloroethene 6.6 NA NA NA NA

g1-S

SEMI—-VOLATILE ORGANICS:

Pyrene 120 350 2,200 1,000 Moderate/Moderate

All concentrations are in ug/kg (ppb).
NA - Not available

Source: National Oceanic and Atmospheric Administration, Technical Memorandum, NOS OMA 52, 1990.

1532.23



-y R En =D B BE E GE IBE e

and PCE) detected on-site. The maximum concentration of pyrene
detected in site sediments (120 ug/kg) was below the NOAA ER-~-L (350
ug/kg) and ER-M (2,200 ug/kg) values.

5.3.2 Potential Location-Specific ARARs and TBCs

Location-specific ARARs are restrictions placed on the
constituents' concentrations or the activities to be performed at
a site because the site occurs in a special location such as
floodplainé, wetlands, historic places, and fragile eccsystems or

‘habitats. The potential federal requirements for the DCF are

listed below:

) Endangered Species Act of 1973 - An action to conserve or
- provide a program to conserve endangered or threatened
species.

o Fish and Wildlife Coordination Act Requireﬁents - An
action to conserve fish and wildlife, particularly those
'species which are indigenous to the state. Wildlife
conservation will be coordinated with other features of
water resource development programs.

. Historic Site Buildings and Antiquities Act - Provides
for the protection, enhancement, and preservation of

sites of archaeological or historic significance.

In addition, there are ARARs and TBCs required for the State of
Kansas, which include:

. Kansas Surface Water Use Designations - Provides
guidelines for approved uses for certain types of waters.
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o Kansas Designation of Critical Water Quality Management
Areas - Provides for the protection of waters deemed
critical by state authorities.

. Kansas Historic Preservation Act - Provides for the
protection preservation of sites and buildings listed on
state or federal historic registries.

" The former Dry Cleaning Facility is bordered by tributaries that

eventually empty into the Kansas River; therefore, state and
federal regqulations for surface water apply. '

The Fish and Wildlife Coordination Act is also a potential ARAR,
and is designed to protect fish and wildlife when actions result in
the modification of a body of water (i.e., the Kansas River). The
Endangered Species Act of 1973 is a potential ARAR. Fort Riley
falls within an area that eight federally endangered species and
thirteen candidate species for the federal endangerment listings
are likely to inhabit. Of these 21 total species, two federally
endangered species and eight candidate species are known to occur
on Fort Riley (Table 5-5).

The Historic Site Building and Antiquities Act is also a potential
ARAR, because the Main Post Area at Fort Riley has been designated
as an Historic District and is listed on the National Register of
Historic Places. The Historic District encompasses an area of
approximately 670 acres and the DCF lies within the Historic
District boundaries.

5.4 FATE AND TRANSPORT

This section will provide a brief description of the environmental
fate and transport for the constituents detected at the DCF site.
For purposes of this report, chemically similar constituents will
be grouped together and evaluated as one category.
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TABLE 5-5

ENDANGERED AND THREATENED SPECIES
(AND ASSOCIATED HABITATS) COMMON TO FORT RILEY AREA
FORMER DRY CLEANING FACILITY

Ik -y T aa

Fort Riley, Kansas

SPECIES HABITAT

Piping Plover Open unvegetated beach or sandbar

Least Tern Sparsely vegetated sandbars in a wide channel with good visibility
Bald Eagle Near water bodies (rivers, lakes, etc.) utilizing riparian forest

Peregrine Falcon

Whooping Crane
Eskimo Curlew

Western Prairie Fringed Orchid

Prairie Mole Cricket*
Regal Fritillary Butterfly*
Sturgeon Chub*

Texas Homed Lizard*
Loggerhead Shrike*

Long-billed Curlew*
White—faced Ibis*
Western Snowy Plover*
Eastern Spotted Skunk*

Topeka Shiner*

American Burying Beetle

Black Tern*
Henslow’s Sparrow®

Hairy False Mallow*

Lalége river or waterfowl management areas, cropland, meadows
and prairies, river bottoms, marshes, and lakes

Wetland, riverine base sandbars, shallow water, slow river flow

Wet meadows, fields, pastures, drier parts of salt and brackish
marshes

Tallgrass prairie and sedge meadow (fire adapted)

Tallgrass prairie, ungrazed or unmowed native tallgrass with
silt—sandy loam soi

Prairie meadows (wet), moist tallgrass prairie, virgin grassland
where violets act as host plants

Areas of shallow strong currents and gravel bottoms, turbulent
areas where shallow water flows across sandbars

Dry-flat areas with sandy, loamy, or rocky surfaces with little
vegetation

Grassland or shrubby fields with scattered woody vegetation for
perching and nesting

Great Plains grasslands, marshes, mud flats, sandbars
Small ponds with stands of cattail or bulrush
Unvegetated riverine

Open level cultivated farmland, upland sites with preference for
fallen logs and brushpiles

Turbulent areas in rivers where shallow water flows across sand bars

Tallgrass prairie, ungrazed or unmowed native taligrass with
silt—sandy loam soils

Wetland areas
Native grassland with few trees

Rocky outcrops and dry areas in prairies

Species in BOLDFACE type are known to occur on Fort Riley.
* Candidate species for federal endangerment listing.
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5.4.1 Volatile Organic Compounds

Nine volatile organic compounds (VOCs) were detected in DCF
samples, including seven chlorinated compounds (PCE, TCE, 1,1,2-
trichloroethane; 1,2-dichloroethene, methylene chloride,
dibromochloromethane, and vinyl chloride), toluene, and carbon
disulfide. 1In general, VOCs released to the atmosphere exist in
vapor phase and, because they are water soluble, are subject to wet
depositioh. The VOCs are degraded in the atmosphere by reaction
with photochemically induced hydroxyl radicals. If released to
surface water, VOCs will volatilize to the air; bioconéentration
and adsorption to sediments are not important removal processes.
The VOCs released to soil tend to volatilize, but leaching to
ground water may also occur (Howard, 1990). The chlorinated
ethenes (PCE, TCE, and 1,2-dichloroethene) may slowly biodegrade in
soil or ground water via sequential dehalogenation to 1lesser
chlorinated compounds such as vinyl chloride and chloroethane.
(Barrio-Lage et al, 1986). Toluene biodegrades readily in soil and
watet, while carbon disulfide does not (Howard, 1990).

5.4.2 cyclic omatic Hydrocarbons (PAHs

Eight PAHs were detected in the DCF site media, as follows:
benzo[a)lanthracene, benzo[a]pyrene, chrysene, fluoranthene, 2-
methylnaphthalene, naphthalene, phenanthrene, and pyrene. The PAHs
released to the atmosphere are subject to short- and long- range
transport, dependent on molecule size, and are subject to wet and
dry deposition. In surface waters, PAHs may volatilize, oxidize,
photodegrade, biodegrade, bind to particulates, or accumulate in
aquatic organisms. Removal of PAHs in surface water is primarily
through volatilization. In sediments, PAHs may biodegrade or
bioaccumulate in aquatic organisms or plants. PAHs can enter the
ground water and be transported within an aquifer (ATSDR, 1989).
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5.4.3 Bis(2-Ethylhexyl)Phthalate

Bis(2-ethylhexyl)phthalate (BEHP) present in the atmosphere tends
to strongly adsorb to atmospheric particulates and is able to be
transported long distances in the troposphere. BEHP is removed
from the atmosphere by both wet and dry deposition. When released
to water, BEHP adsorbs strongly to suspended particulates and
sediments. Likewise, if spilled onto the ground, BEHP is not
expected to volatilize, but will adsorb to soil particles.
However, percolation of BEHP through the soil to ground water may
occur during times of rapid infiltration or in the preséhce common
organic solvents. Biodegradation of BEHP in water will occur
within three weeks under aerobic conditions, and will also occur in.
soil at a slower rate. Bioconcentration of BEHP has been observed
in aquatic and terrestrial organisms (ATSDR, 1991).

5.5 POTENTIAL RECEPTORS

Potential receptors are organisms engaged in activities (working,
swimming, foraging, etc.) which bring the organism into contact
with a constituent at an exposure point. Examples of receptors are
humans, animals, or vegetation.

Potential receptors are determined by a complete pathway from the
exposure medium to the receptor. Potential receptors for the DCF
site include human and biota receptors. Human receptors include
Fort Riley personnel (site workers), on-site residents, and off-
site residents. Biota receptors include terrestrial animals,
aquatic species, and plants that live on- and off-site.

The most likely human receptors to potential‘contamination at the
DCF are on-site workers. These individuals may contact
constituents in the sediment and surface water at the site through
routine landscaping and regrading. Potential exposures to these
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media are expected to be primarily dermal, but the possibility for
incidental ingestion also exists. The potential for exposure to
soil, either directly or through the inhalation of fugitive dust,
is unlikely. The area immediately surrounding the DCF is covered
with pavement, and the adjacent non-paved area (the ravine located
east of the building) is covered by dense vegetation. Therefore,
exposure to site soils is not expected unless excavation of these
areas occurs. In addition, on-site workers and on-site residents
may be exposed to constituents detected in the ground water at the
site, since wells supplying Fort Riley with potable water are
located less than 1.5 miles to the west. Exposure to constituents
in the ground water is possible via ingestion of drinking water,
inhalation of volatile emissions, and dermal contact.

Although access to Fort Riley is uncontrolled, it is unlikely that
off-site residents will come in direct contact with any possible
soil or sediment contamination, because the former DCF and
surrounding area is unlikely to be frequented by visitors.
However, the potential for off-site exposure via the drinking
water, and to contaminated surface waters downstream of the site
are possible. The residents of Ogden, Kansas (population 1,500)
obtain their drinking water from three wells located approximately
3.5 miles downstream of the DCF (Law, 1992). Therefore, Ogden
residents have the potential for exposure to ground water through
ingestion, inhalation of vapor emissions from volatile compounds,
and dermal contact.

The drainageways located adjacent to the DCF, Unnamed Tributary A
and Unnamed Tributary B, eventually discharge to the Kansas River.
Unnamed Tributary A receives runoff from the site before combining
with Unnamed Tributary B. Off-site exposure to constituents
detected in surface water may occur through recreational activities
(wading, swimming), and through the consumption of food chain
organisms (i.e., fish and small game) that may have had contact
with contamination.
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Ecological receptors (i.e., vegetation, terrestrial, and aquatic
organisms) may also contact potential contamination at the site.
Vegetative receptors may become contaminated through the potential
uptake of constituents from the soil, surface water, ground water,
and sediment.  Terrestrial receptors have the potential for
exposure to soil via incidental ingestion and dermal contact.
Potential surface water and sediment exposures may occur via
incidental ingestion, dermal contact, ingestion of food chain
organisms, and inhalation of fugitive dust or vapor emissions
released to the air. Ingestion of surface water, burrowing in
soils, foraging and migration patterns, swimming, and{predatory
behaviors are some of the types of activities that terrestrial
species may engage in which have the potential to result in
exposure to constituents present in site media.

Aquatic and benthic receptors have the potential for exposure to
surface water and sediments through incidental ingestion, dermal
contact, and ingestion of food chain organisms:. Swimming, water
uptake, and predatory behaviors are some of the activities aquatic
species engage in that may result in exposure to contaminated
media.

5.6 IRONMENT MPACTS

Potential environmental impacts for the DCF site include effects on
the ground water, surface water, soils, and sediments.
Environmental impacts from the soil will affect the flora and fauna
which may contact the constituents detected in site soils. These
soil impacts have the potential to affect the food chain, possible
endangered or threatened species, and critical habitats. Potential
environmental impacts from the ground water may occur if
contaminated water is drawn from wells in the underlying aquifer
and used as drinking water, irrigation water for commercial crops,
watering of commercial 1livestock, or industrial processes.

1532.23 5-22



Potential surface water effects include the possibility of
constituents entering tributaries, streams, and eventually the
Kansas River via surface runoff. These surface water impacts may
affect sport fishing and hunting, recreational water use, potential
surface water intakes used for the public water supply, endangered
or threatened flora and fauna, and critical habitats in the
vicinity.
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6.0 SUMMARY AND CONCLUSIONS

The Preliminary Assessment/Site Investigation performed at the
former Dry Cleaning Facility detected the presence of volatile and
semi-volatile contaminants in the soils and ground water beneath
the site. These contaminants, migrating through the soil and
ground-water media, could impact human health and the environment
as the contamination is transferred from the media to the receptor.

6.1 SITE INVESTIGATION/CHARACTERIZATION

Several intrusive methods were incorporated during the study.

1) The soil gas survey was performed by Target Environmental
Services (TARGET) from October 29 through November 2, 1991.
Sample analysis was performed on 49 separate samples using an
on-site laboratory supplied by TARGET. The results of
laboratory analysis revealed high 1levels of PCE at the
northeast corner of the former Dry Cleaning Facility.

2) Fifteen shallow soil borings were drilled to a depth of 15
feet. The locations of the borings were determined by the
soil gas results, and the accessibility for a truck-mounted
drill rig. Two soil samples were collected from each boring
and analyzed for volatile and semi-volatile organic compounds.

3) Six monitoring wells were drilled and installed based on the
results of the soil gas survey and the 15 soil borings. A
seventh well was installed, but was not sampled due to the low
volume of ground water in the well. Four soil samples were
collected from each of the six borings. Ground-water samples
were collected after well development. Soil and ground-water
samples were analyzed for volatile and semi-volatile organic
compounds.
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4) Borings at the site revealed that the geology consists of a
30- to 40-foot thick soil horizon overlying the regional
limestone/shale bedrock. The soil is thickest south of the
site and thins to the north. The soil is composed of loess,
alluviél deposits, and weathered bedrock. A continuous zone
of weathered bedrock is situated between the base of the soil
horizon and the top of the bedrock.

- 5) Ground water was encountered at the site at depths between 35

to 40 feet below the ground surface. The ground-water flow is
discrete, dropping only 2.52 feet from northwest to southeast.
Ground-water flow direction is to the southeast.

6.2 ANALYTICAL SUMMARY

Analytical results of the ground-water samples collected during the
investigation revealed the presence of volatile and semi-volatile
organic compounds beneath the site. Those compounds idéntified in
the ground water include trichloroethene, tetrachloroethene, 1,2-
dichloroethene, vinyl chloride, and naphthalene. The horizontal
extent of contamination has not yet been fully defined. However,
the contamination is most pronounced to the northeast, southeast
and west of Building 181. The vertical extent of contamination has
not been fully delineated during this study.

The analytical results of the soil samples collected indicate the
presence of volatile and semi-volatile organic compounds at the
site. Those compounds identified include 1,1,2-trichloroethane,
dibromochloromethane, toluene, tetrachloroethene, carbon disulfide,
pyrene, bis(2-ethylhexyl)phthalate, benzo[a]anthracene,
benzo[a]pyrene, chrysene, fluoranthene and phenanthrene. The
volatile organic contamination was detected from the northeast to
the southeast of Building 181. The horizontal extent of
contamination has not been fully defined. Volatile organic
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contamination exists from the near surface soils (4 feet) to soils
at the top of bedrock. Semi-volatile organic compounds were
detected from the northeast to the southeast of Building 181. The
semi-volatile contaminants were detected at depths of one to 15
feet, indicating a more shallow extent of contamination than the
volatile organic contamination.

6.3 EXPOSURE ASSESSMENT SUMMARY

The results of the exposure assessment identified possible public
health and environmental concerns for the DCF site. Off-site
(Ogden) residents, on-site workers, and Fort Riley personnel may be
exposed to constituents detected in the ground water via ingestion
of drinking water, inhalation of volatile emissions, and dermal
contact. Ogden's drinking water wells are located approximately
3.5 miles downstream of the DCF, while Fort Riley's potable water
supply wells are located approximately 1.5 upgradient miles west of
the site. The denser chlorinated compounds detected in the ground
water, such as tetrachloroethene (PCE) and trichloroethene (TCE),
tend to sink downward in water, and are expected to accumulate
along less permeable strata and move along them (in pure phase)
under the influence of gravity gradients. Therefore, it is
possible (although perhaps not probable) for PCE and TCE to travel
along fissures in bedrock to distantly located potable water supply

wells.

On-site workers may also be exposed to constituents detected in
site sediments and surface water by dermal contact through routine
landscaping and regrading. Exposure to constituents detected in
site soils is not expected to occur, since the area immediately
surrounding the DCF is either paved or covered by vegetation. Off-
site exposure to constituents detected in surface water may occur
through recreational activities, and through the consumption of
food chain organisms (i.e., fish and small game) that may have had

contact with contamination.
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Ecological receptors that may be exposed to the constituents
detected ip site media include the aquatic and benthic biota
indigenous to the surface waters of the area and the terrestrial

‘fauna which may utilize the area for drinking water, hunting, and

foraging. Vegetative receptors may also become contaminated,
through the potential uptake of constituents from the soil, surface
water, ground water, and sediment. The exposure of ecological
receptors to site constituents may be important because Fort Riley
falls within an area that eight federally endangered species and
thirteen candidate species for the federal endangerment listings
are likely to inhabit. Of these 21 total species, two federally
endangered species and eight candidate species are known to occur
on Fort Riley.

The exposure assessment also identified potential environment
impacts for the DCF site. Soil constituents may affect the food
chain, possible threatened or endangered species, and critical
habitats. Contaminants detected in ground water may impact
drinking water supplies, crops and livestock (if the ground water
is used for irrigation), or industrial processes. Potential
surface water impacts include the limitation of sport fishing,
hunting and recreational water use, the effect on critical habitats
and endangered or threatened flora and fauna in the vicinity of the
site.

6.4 R DATIO

Several obvious data gaps/action items have 'tentatively been
identified for further consideration at the former Dry Cleaning
Facility site. These have been summarized below, along with the
logic for the recommended actions.

1) _Monitofing Wells - The extent of contamination has not been
established, either in the vertical or horizontal direction.

1532.23 6-4



More monitoring wells are needed to accurately assess the
extent of contamination. Figure 6~1 illustrates the possible
locations of additional wells in the area. Two additional
shallow wells would be installed. The first well would be
located southeast of the ravine containing tributary A. The
well is necessary to determine if ground-water contamination
exists southeast of DCF92-05. The well would be designed to
test the 1level of contamination in the soils above the
bedrock, and the ground-water quality in the upper part of the
aquifer. A second well would be installed northeast of
tributary B to also test the soils above bedrock and the
ground-water quality in the upper part of the aquifer. Three
deep monitoring wells will be installed to a depth of 100 to
200 feet to test ground-water quality deeper in the aquifer.
The suggested locations of the wells are shown on Figure 6-1.

2) Sewer Line - A more in-depth study of the area around the
sewer line is needed. This would be accomplished by a soil
gas survey along the sewer lines.

3) Underground Storage Tanks - The issue of the location and
number of USTs has still not been resolved. More detailed
analysis is needed to resolve the data gaps of where the tanks
had been located. '

4) Steam Plant and Current Dry Cleaning Facility - A
study/history is needed to establish waste practices at the
two buildings.

5) Interim Action ~ The soil vapor extraction project might be
plausible at the site.
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SCOPE OF WORK
FOR
PRELIMINARY ASSESSMENT/SITE INVESTIGATION
DRY CLEANING FACILITY
FORT RILEY, KANSAS

DATE: 8 May 1991
REVISED: 18 JUNE 1991

1.0 OBJECTIVE. The 6bjective of this investigation is to evaluate
the extent of chemical contamination at the Dry Cleaning Facility,
Building No. 180 (formerly Building No. 109).

2.0 AUTHORITY. This work is authorized by advice of authorization
dated 1 May 1989, Directive No. 1, Control No. 89-262.

3.0 DESCRIPTION OF WORK: The A-E will provide professional services
necessary to safely conduct field and office investigations and col-

lect and analyze potentially hazardous materials. The work covered

under this Scope of Work (SOW) involves the professional services
necessary to accomplish the following work:

3.1 Revise and re-submit work plans in accordance with comments re-
ceived from EPA Region VII, DEH Fort Riley, and Corps of Engineers,
Kansas City District (comments are attached). References to the Pes-
ticide Storage Facility will be removed from the Work Plans. If the
A-E indicates that ambiguity still exists as to the disposition of
any of the comments, the A-E will request clarification from the
Corps of Engineers. The A-E’s request will be in writing. The Corps
of Engineers will respond in writing within 5 working days.

3.2 Perform a Preliminary Assessment/Site Investigation. Perform the
necessary site investigations to determine the presence or absence of
contamination, from the area. Collect soil, sediment and groundwater
samples. The A-E will reevaluate location and number of wells to be
installed, requirement for additional borings, and necessity of a
soil gas survey at the site. These recommendations will be included

with the proposal received from the A-E.

3.3 Prepare a Site Investigation Report which analyzes the results
and presents conclusions for the site.

4.0 BACKGROUND. The Dry Cleaning Facility, Building No. 180 (formerly
No.109) was located in building 109 from the early 1940’s to 1983.
The dry cleaning solvent used until from 1940 to 1966 was Stoddard
solvent; from 1966 to 1983, tetrachloroethylene was used. Both sol-
vents were distilled and recycled. Tetrachloroethylene still residue
was reportedly disposed of by pouring it on the ground behind the
building.



of notice to proceed. The Corps will review and return comments to
the A-E within 21 days of receipt of the Working Draft. The A-E will
make corrections/revisions as a result of review by the Corps of En-
gineers and submit the DRAFT WORK PLANS within 14 days of receipt of
comments from the Corps. Distribution of the Draft Work Plans submit-
tal shall be made by the A-E directly to the reviewing offices with
the required number of copies as indicated on the Document Distribu-
tion Listing. The A-E can expect to receive regulators’ comments
within 45-60 days of submittal. The A-E will prepare and submit
annotated responses comments within 10 calendar days of receipt of
the comnments. :

8.1.2.2 A review conference will be held in the Kansas City District
Corps of Engineers offices 7 calendar days after submission of an-
notated responses. The A-E will be prepared to discuss all comments
and response to comments and make recommendations as to dispostion of
the comments. The A-E will prepare minutes of the meeting and for-
ward the minutes with the revised work plans within 21 days of the
completion of the meeting.

'8.1.3 DRAFT FINAL - WORK PLANS. The Draft Final Work Plans will be

submitted within 21 days of completion of the review conference
stated above. Distribution of the Draft Final Work Plans submittal
shall be made by the A-E directly to the reviewing offices with the
required number of copies as indicated on the Document Distribution
Listing (Copies being forwarded to the State of Kansas and EPA Region
VII will be forwarded 2-3 days after all other copies are distrib-
uted.) The Draft Final Work Plan will serve as the Final Work Plan
if EPA, the State of Kansas, or DEH Fort Riley do not invoke dispute
resolution regarding the document within 30 days. :

8.1.4 FINAL WORK PLANS. OPTIONAL. The A-E will make corrections to
the Draft Final Work Plan based on comments received and resubmit in
the quantities indicated for the Draft Final Work Plan within 14 days
of receipt of comments. ‘

8.2 TASK 2 - Field Investigation. All field work approved in the
Work Plans will be implemented and completed within 90 days of re-
ceiving confirmation of approval of Final Work plan from COE in writ-
ing.

8.3 TASK 3 - Draft PA/SI Report. The Draft PA/SI Report shall in-
clude, but 1limited to, all information gathered during the site in-
vestigation, all analytical results, and a discussion on public
health and environmental concerns.

8.3.1 The following submissions will be made under Task 3:

8.3.1.1 WORKING DRAFT - PA/SI REPORT. Distribution of the Working
Draft PA/SI submittal shall be made by the A-E directly to the re-
viewing offices with the required number of copies as indicated on
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the Document Distribution Listing. The Working Draft will be submit-
ted no later than 30 calendar days after completion of the field
work. from the completion of the The Working Draft PA/SI will be
reviewed by DEH Fort Riley and the Corps of Engineers. Comments will
be returned to the A-E within 30 calendar days of receipt of submit-
tal.

8.3.1.2 ANNOTATED RESPONSES to comments will be submitted by the A-E
within 14 calendar days of receipt of comments.

8.3.1.3 A review conference will be held in the Kansas City District
Corps of Engineers offices 7 calendar days after submission of an-
notated responses. The A-E will be prepared to discuss all comments
and responses to comments and make recommendations as to disposition
of the comments. The A-E will prepare minutes of the meeting and
forward the minutes with the revised work plans within 14 days of the

completion of the meeting.

8.3.1.4 DRAFT PA/SI REPORT. The Draft PA/SI will be submitted
within 14 days of completion of the review conference stated above.
Distribution of the Draft PA/SI submittal shall be made by the A-E
directly to the reviewing offices with the required number of copies
as indicated on the Document Distributien Listing. The A-E can expect
to receive regulators’ comments within 45-60 days of submittal.

The A-E will prepare and submit annotated responses comments within
10 calendar days of receipt of the comments.

8.3.1.5 A review conference will be held in the Kansas City Dis-
trict Corps of Engineers offices 7 calendar days after submission of
annotated responses. The A-E will be prepared to discuss all com-
ments and response to comments and make recommendations as to
dispostion of the comments. The A-E will prepare minutes of the
meeting and forward the minutes with the revised work plans within 21
days of the completion of the meeting.

8.3.1.6 DRAFT FINAL PA/SI REPORT. The Draft Final PA/SI will be
subnitted within 21 days of completion of the review conference
stated above. Distribution of the Draft Final PA/SI submittal shall
be made by the A-E directly to the reviewing offices with the re-
quired number of copies as indicated on the Document Distribution
Listing. The Draft Final PA/SI will serve as the Final PA/SI if EPa,
the State of Kansas, or DEH Fort Riley do not invoke dispute resolu-
tion regarding the document within 30 days.

8.3.1.7 FINAL PA/SI REPORT. OPTIONAL. The A-E will make correc-
tions to the Draft Final Remedial Investigation Report based on com-
ments received and resubmit in the quantities indicated for the Draft
Final Work Plan within 14 days of receipt of comments.

9.0 COMPLETION SCHEDULE: fThe A-E shall complete the work and
services as stated in paragraph 10 above, Should the start of each
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phase or portions thereof be delayed more than 6 months by causes
other than the A-E’s negligence, the remaining fee and time schedule
may be renegotiated at the A-E’s request. :

10.0 GENERAL REQUIREMENTS AND S8TANDARDS: °
10.1 Project Manager:

10.1.1 The A-E shall assign a principal or key employee to serve as
the Project Manager. The Project Manager shall oversee the coordina-
tion of the entire project and shall be capable of administering. all
instructions from the Kansas City District Office and obtaining an-
swers to all questions from the Kansas City District Office during
and after PA/SI work. '

10.1.2 During the prosecution of the work under the contract, the
A-E shall keep in close liaison with the Corps of Engineers’ Project
Manager, who will coordinate work with all other agencies. All re-
quests made to the A-E by other agencies shall be referred to the

Corps of Engineers PM.

10.2 Review Comments.

10.2.1 The A-E as part of this scope shall interface and utilize the
Corps of Engineers Automated Review Management System (ARMS) for this
proejct. The A-E will receive.one copy of CESPK-PAM 1110-1-2,
Architect/Engineer Response Package (User’s Manual) describing the
communications software, optimum hardware requirements and access
procedures. The necessary software is included with the manual.
Minimum equipment requirements are an IBM-XT or compatible computer
system running DOS 3.0, or later, with ;640 Kilobyte RAM, at least a
20 Megabyte hard disk and a 1200 or higher baud Hayes-compatible mo-
dem. Assistance can be received via a telephone Hotline at (916)
551-3126.

10.2.2 All review comments and responses will be electronically
transmitted from CE by ARMS. Comments can be received at a personal
computer in the A-E’s office by use of ARMS software and modem over
telephone lines. The comments reside on the Missouri River Division
(MRD) computer. The A-E can then download the review comments, re-
spond to the comments, upload the comments back to the MRD computer
and forward responses to the Corps of Engineers Project Manager. All
comments will be resolved to the satisfaction of the CE Project Man-
ager. ‘

10.2 Review of Progress and Technical Adequacy: At appropriate
times, representatives of the Contracting Officer may review the
progress and technical adequacy of the work. Such review will not
relieve the A-E from performing all contract requirements.
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be made immediately prior to the site visits. Notification by phone

is sufficient.

11.0 CONFERENCES/MEETINGS.

11.0 The A-E shall be represented by personnel familiar with all as-
pects of the work submitted.

11.1 Additional Conferences: Payment for furnishing the services

of technically qualified representatives to attend additional confer-
ences, when so requested in writing by the Contracting Officer, will
be made at a rate per hour for the discipline involved plus travel
expenses computed in accordance with Government Joint Travel Regula-
tions in effect at the time travel is performed and actual cost of
transportation.

11.2 The A-E shall be responsible for taking notes and preparing the
minutes for all conferences. Conference minutes will be prepared in
typed form, signed by the A-E Project Manager, and submitted in trip-
licate to the CE Project Manager within five (5) days after date of
the conference.

11.3 These minutes shall include the date, place, and a list of at-
tendees, including organization and telephone number. Comments made
during the conference, or decisions affecting criteria changes, must
be recorded in the basic conference minutes. Any augmentation of
written comments should be documented by the conference minutes.

11.4 Confirmation Notices: The A-E will be required to provide a
record of significant discussions, verbal directions, and telephone
conversations participated in by the A-E and/or his representatives
on matters relative to this contract and work, irrespective of whom
the other participants may have been. These records, entitled "Con-
firmation Notices," will be numbered sequentially and shall fully
identify participating personnel, subject discussed, and any conclu-
sions reached.

12.0 METHOD OF PAYMENT: The A-E shall prepare and submit to the U.S.
Army Engineer District, Kansas City, partial payment estimates in ac-
cordance with "Instructions for Completion of ENG Form 93." All par-
tial payments shall be based on work completed as of the 15th day of
the report month and shall be submitted to the office of the Con-
tracting Officer by the 18th days of the month. The U.S. Army Engi-
neer District, Kansas City, will prepare supporting payment documents
after obtaining necessary approvals and forward all documents to the
US Army Engineer District, Omaha, for issuance of the payment check.
All questions regarding payments shall be directed to the U.S. Army
Engineer District, Kansas City. Payment under this contract, for ,
which property or services are provided in a series of partial execu-
tions or deliveries, will be made within 30 days after receipt of an
invoice which as been properly executed by the A-E.
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Addressee

Commander

U.S. Army Engineer District, Kansas City
Attn: CEMRK-ED-TP

601 E. 12th Street

Kansas City, MO 64106-2896

U.S. Army Corps of Engineers
Missouri River Division
ATTN: CEMRD-EP-C

2945 South 132nd Street
Omaha, NE 68144

U.S Army Corps of Engineers
Missouri River Division Laboratory
ATTN: CEMRD-ED-GL

420 S. 18th Street

Omaha, NE 68101

Directorate of Engineering & Housing
Environmental & Natural Resources DLV151on
ATTN: Janet Wade

Building 408

Fort Riley, Kansas 66442-6000

Commander

U.S. Army Toxic & Hazardous Materials
Agency

ATTN: CETHA~IR-A ‘

Aberdeen Provding Ground, MD 21010-5401.

Cecilia Tapia

Waste Management Division, EPA Region VII
726 Minnesota Avenue

Kansas City, Kansas 66101

Marvin Glotzbach

Section Chief, Remedial Section

Bureau of Environmental Remediation
Kansas Department of Health & Environment
Forbes Field, Building 740

Topeka, Kansas 66620-7500

08 May 91 q
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FORMER DRY CLEANING FACILITY
: PA/SI :
CONTRACT MODIFICATION
- SCOPE OF WORK

APRIL 16, 1992
DACW41-89-D-0124
D.O. 34

REVISED: 2 JUNE 92

1. Reference Written Order No. 1-PO0001, dated 19 March 92,
issued by USAED, Kansas City, to Law Environmental, Inc., and the

RI/FS original Scope of Work, dated 18 June 91.

2. This document represents the "Contract Modification - Scope
of Work" associated with the "Work and Services" portion of the

referenced written order.

3, SERVICES TO BE PERFORMED BY THE ARCHITECT-ENGINEER: The A-E

shall perform and shall assume all regponsibility for the
accuracy and completeness of the following work and services in
accordance with the criteria and instructions specified both
below and in the SOW, dated 18 June 91. The Government reserves
the right to exercise options for work and services which are

identified as being optiocnal.
3.1 Task 1 - Monitor Well Installation, Sampie—Amalysis—

a. Well installation - Install 2—ftwed 3 (three)
intermediate wells to approximate depth of 45-50 feet.
Obtain one groundwater sample and four soil samples
from each well. Install one shallow well
acreened from 9 to 19 ft. at DCF92-04, total depth
ghall be 19 ft. Install an additional shallow well
termed 7th well. Install following sampling of the
other wells.

b. Well Development - The AE shall develop all monitor
wells (3 original and 2—edditiemed 3 additional) until
ground-water turbidity values of 30 NTUS or less are
obtained.

(NOTE: Original SOW for 4 wells required 4 hrs each

of development time. This well development effort is
to be included in the cost proposal for this

modification.) Two wells DCF92-02 and DCF92-04

will be developed for an additional 80 hzrs beyond

the initial 10 hours of development in an attempt to

racover 3X the volume of water lost during development.

DCP well #92-05 will be developed an additional 10 brs
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beyond the initial 10 hrs of development in an attempt
attain the required turbidity. Digtilled water will be
introduced into the well during the additional

development. Three times the volume introduced will be

removed.

Tagk 2 - Pilot Hole Study
MOBILIZATION & DEMOBILIZATION COSTS ONLY

THE FOLLOWING ACTIVITY WAS NOT PERFORMED
DO NOT SUBMIT COST PROPOSAL

A pilot hole study shall be perfoxmed to determine
construction details of monitoring wells, design well screen
and sand pack capable of producing clear (30 NIUs or less)
groundwater samples, produce data necessary to select proper
sand pack grain size / screen slot width., The following
activities are required: '

- One hole will be drilled to the top of bedrock.
One continuous soil boring will be collected using a
rotary drill equipped with hollow stem augers and a
3 inch CME continuous sampling device. The complete
interval shall be logged, soil samples of the
intervals to be screened shall be placed in jars and
sent to a geotechnical laboratory.

- Conduct sieve analysis on soil collected from each
well zone to be screened., Particle size
distribution curves will be developed and used, in
selecting appropriate filter pack gradation
coefficients and screen slot size.

- Perform all work in accordance with the previously
submitted & approved "Health and Safety Plans",
"Work Plans".

- Submit a report detailing the proposed "Well Design'
for review and approval.

Tagk 3 - Quarterly Sampling

The AE shall perform "Sampling & Analyses" events of both
the existing and newly installed groundwater monitoring
wells as described below:
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Tagk 4 -

Baseline: A sampling event of 6 wells will be
performed and analyzed in accordance with the

‘project CDAP. A data package containing only

the "RAW" data will be submitted to the COE
immediately upon receipt of the data from the

lab. A more thorough "QCSR" will be furnished

by the AE and will be utilized in determining
what additional sampling efforts may be required.
(Distribution of the data will be to: CEMRK, KDHE,

EPA, and Fort Riley)

Quarterly: The AE shall perform quarterly
(Seasonal Analytical) sampling of the wells for

a minimum of (3) three rounds. Each sample will
be analyzed and the data submitted (Raw & QCSR) in
manner described above (Baseline). The exact

time frame that sampling is to be performed will
be established by the Kansas City District Office.

OPTIONAL: If determined necessary by the CO an
additional round of sampling will be performed.
This activity will be a PRICED OPTION and will

be performed in accordance with the Baseline task
previously described.

Work Plans / Document Distribution

The AE shall utilize the following document distribution
listing in conjunction with the original document listing
"Paragraph 14.0" SOW, dated 18 June 92. NOTE: Documents
titled A,B,C,E,G and H remain unchanged. The requirement of
Aa, Bb, and Cc represents new documents and D and F are

revised in quantity only.

Az Bb Cc - D F
CEMRK 5 3 4 4 5
MRD-EP 0 0 1 s s
MRD - ED 0 0 1 1 1
DEH 2 3 10 10 10
CETHA 0 0 1 3 3
EPA 0 3 3 3 3
KDHE 0 P 2 2 3

7 11 22 28 30
orig con 0 0 0 25 26

3
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Document Annotation for "Modified! plans:
Aa - Working Draft Work Plans

Bb - Draft Work Plans

Cc - Draft Final Work Plans

a) NOTE: Submittal of the modified plans are to be in
accordance with the project IAG currently detailed for documents
A,B and C.

Therefore, it is possible that the submission of the Draft Work
Plans would become the Draft Final Work Plans, provided no
comments are generated. In the event that this occurred the
covers of the (11) Bb documents would be replaced and an
additional (11) reportsg would be required. A contract
modification would be processed to reflect this reduction in
scope. ( A total of 22 documents in-lieu of 33, Bb and Cc¢)

b) The AE is required to submit a "Preliminary Site
Characteristics Summary”, PSCS, in accordance with the RI/FS
Guidance, dated Oct 88, EPA/540/G-89/004, CERCLA

Task 5 - Record Search / SOW Preparation / Conference Call/
survey

- The AE shall perform a project record search and
interview retired military personnel, former employees and other
local community personnel. This task is designed to obtain a
history profile of the site and will be utilized during the
preparation of the PA/SI reports. .

- The AE shall assist in the preparation of the contract
modification SOW. The input provided should identify areas of
the original contract which are potentially lacking in either
technical detail or require revisions as a result of more current
information being made available.

- The AE shall participate in a weekly conference call
with representatives of: Fort Riley, CEMRK, EPA (Reg 7), KDHE.
The purpose of the call is to coordinate project related work
effort being conducted (field and office) and to answer/address
any concerns. A representative of the AE firm must be
sufficiently familiar with the project to enable the call to be
productive.

- A minor amount of survey work is required to be
performed by the AE. Existing MW's and other landmarks will be
located on a site map. -

- END OF MODIFICATION SCOPE OF WORK -
2 JUNE 92
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REVISED SCOPE OF WORK

DRY CLEANING FACILITY

FORT RILEY, RANSAS

Modify SOW dated 8 May 91 (PSF) to add the design and installation
of dedicated sampling pumps, and associated tubing for purging and
sampling each well. Also, the contractor will provide and dedicate
to Fort Riley a total of two control systems for the three sites
(DCF,PSL,SFL) to use in operating the pumps. The contractor will
need to furnish a Technical Memorandum to the sampling plan to
incorporate the use of sampling pumps. The entire pumping system
must meet the requirement of purging 3x the well volume in a timely

fashion, provide laminar flow at 100 ml/minute for sampling, and
not contaminate the well.

sV
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Am

ECAS INDIVIDUAL FINDING SHEET

Y Reserve: ____
¥y National Guard:
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e —
i Section (CAA, RCRA-C, Noise, etc.): CWA Question Number:
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If Net{onal Guard, specific site:
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Class (1] (Mensgement Practice) X
Health/Safety

————
m———

Check only if finding requires
immediate action due to threat or risk

l Basis of Finding {Citation or Regulation):

CONDITION (What did you find?)
Two _large compressor units are old and have had chronic oil leak problems.

proximity to & floor drain used to receive compressor cooling water discharge.

The leaking oil §s in

Indications that

I‘oil was entering this drain were observed at the time of the assessment.

CRITERIA (What is the actual requirement?)

Provide Finding (ECAS, NOV, ete)? ECAS Continual Finding?
NOV Number (1f applicabte):

SUGGESTED SOLUTION(S):
The compressor unfts should be replaced with new units that do not have le

aking problems, and the

cooling water drain system should be reconfigured to

replace the open floor drain with a closed ]I

drain system,

SAMPLING RESULTS (mandatory only {f mathematical sampl ing wase

Universe: Sample Sfze:
Number of Discrepancies: Percentage of Dlscrepancleé:

PREPARED BY: Ross Pickford

used):
DATE: 5/12/92 _

COMMENTS:
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Manual Edition Date: _January, 1992 Reguiar Army: é 4 ‘ B
Army Reserve: ___ J.}./\«
Army Nationel Guard:
{

ECAS INDIVIDUAL FINDING SHEET
{itama in boxod area are mandatory) Page 1 of 1

Section (CAA, RCRA-C, Noise, etc.): _HAZMAT Question Number:
Type of Finding (Positive or Negative): _NEG Building Number or Location: BLDG, 183
1f Tenant Organization, specify: 1f Reserve, MUSARC & ARCOM:

1f National Guard, specific site:

FINDING CATEGORY (Check one): Check only if finding requires

Class | (out of complisnce) immediate actfon due to threat or risk
Class 11 (Wwill be out of complience}

Class !l (Management Practice) X

Heal th/Safet

‘ Basis of Finding (Citation or Regulation):

Orums of Perchloroethylene and various dyes and detergents are presently stored in a designated

room equipped with a floor drain. According to operating personnel, this drain empties into the

CONDITION (What did you find?) "

sanitary sewer system. In addition, drums of Therminol oil are stored neer the bofler system which

is also near floor drains for the washer units.

CRITERIA (Whet iz the actual requirement?) ’ % 1 J

Provide Finding wcaa, nov, we? ECAS Continual Finding?
NOV Number (if applicable)s

SUGGESTED SOLUTION{S):
The floor drain in this room should be seated to prevent spilled or leaked materials from entering

senftary sewer system. All liquids should also be stored {n ares that will provide contairment and

revent sccidental spills or leaks from entering the sewer system.

SAMPLING RESULTS (mandatory only if mathematical sampt ing was used):

Universe: Sanple Size:
Number of Discrepancies: Percentage of Discrepancies:

PREPARED BY: Ross Pickford DATE: 5/12/92

COMMENTS:

DRAET |
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EXECUTIVE. SUMMARY

On October 29 through 31 énd November 2, 1991, TARGET
Environmental Services, Inc. (TARGET) conducted a soil gas survey
at the Former Dry Cleaning Facility, Custer Road, Fort Riley,
Kansas. Samples were analyzed by GC/FID for petroleum hydrocarbons
and by GC/ECD for tetrachloroethene (PCE).

GC/ECD analysis revealed high levels of PCE at the northeast
corner of the former dry cieaning facility (Building #180). More
moderate levels extended westward to Building #181 and'northward
across Custer Road. Low levels extended throughout the site.

The Total FID Volatiles were relatively low at the northeast

corner of Building #180, where PCE was highest. Low levels

‘extended westward beyond Building #181. None of the standardized

FID analytes were prééent above the 1 ug/l detection limit in any
of the samples from the site. The FID chromatogram signatures of
the majority of the samples with detectable levels of Total FID
Volatiles are dominated by the peak representing PCE. Small, late-
éluting peaks which may represent low levels of a petroleum based
solvent were observed in one sample from west of Building #181.
‘Map patterns and chroﬁatographic data indicate that PCE is
present in the subsurface throughout most of the surveyed area.

The occurrence appears to be limited to the survey area.



Introduction

Law Environmental, Inc. contracted TARGET Environmental
8ervices, Inc. (TARGET) to perform a soil gas survey at the Former
Dry Cleaning Faéility, Custer Road, Fort Riley, Kansas. The
purpose of the survey was to determine the presence and extent of
subsurface contamination by tetrachloroethene (PCE) and stoddard
solvents. PCE and stoddard solvents have been used at this site
in the past. Based on information available for other poftions of
Fort Riley, ground water is thought to be 15 feet belowﬁgrade and
the soils are thought to be largely loess with little or no
cobbles. A new dry cleaning facility, Building #183, is located
to the north of the site, across Custer Road. The site is bordered
on the east, south and west by wooded areas. The field phase of
the soil gas survey was conducted on October 29 -through 31 and

November 2, 1991.

Detectability

The soil gas survey data presented in this report are the
result of precise sampling and measurement of contaminant concen-
trations in the vadose zone. Analyte detection at a particular
location is representative of vapor, dissolved, and/or liquid phase
contamination at that location. The presence of detectable levels
of target analytes in the vadose zone is dependent upon sevéral
factors, including the presence of vapor-phase hydrocarbons or
dissolved or liquid concentrations adequate to facilitate volatil-

ization into the unsaturated zone.



Terminology

In order to prevent misunderstanding of certain terms used in
this report, the following clarifications are offered:
| The term "feature" 1is used in reference to a discernible
pattern in the contoured data. It denotes a contour form rather
than a definite or separate chemical occurrence.

The term "occurrence" is used to indicate an area where
chemical compounds are present in sufficient concentrations to be
detected by the analysis of soil vapors. The term is not indica-
tive of any specific mode of occurrence (vapor, dissolved, etc.),
and does not necessarily indicate or suggest the presence of "free
product" or "phase-separated hydrocarbons."

The term "anomaly" refers to an area where hydrocarbons were
measured in excess of what would normally be considered "natural"
or "background" levels.

The term "analyte" refers to any of the hydrocarbons standard-
ized for quantification in the chromatographic analysis.

The term "vadose zone" represents the unsaturated zone between
the ground water table and the ground surface.

-The term "indicates" is used when evidence dictates a unique
conclusion. The term "suggests" is used when several explanations
of certain evidence are possible, but one in particular seems more
likely. As a result, "indicates" carries a higher degree of
confidence in a conclusion than does "suggests."

The terms "elevated" and "significant" are used to describe
concentrations of analytes which kindicate the existence of a

potential problem in the soil or-ground water.



Field Procedures

Soil gas samples were collected at a total of 49 locations at
the site, as shown in Figure 1. The sampling depth varied from
3.5 to 6 feet (see Table 1). Although samples were to be collected
at depths of 6 to ;5 feet at some locations, poor weather
conditions prevented access by TARGET's hydraulic probe van and
forced a change in the sampling plan to manual collection at a 4
foot depth at many of the locations. Based on the findings of the
early samples, the sample grid was expanded to include additional
samples. |

Thirty-two (32) shallow soil gas samples were collected by
using a drive rod to produce a 1/2 inch hole to a depth of
approximately 3.5 or 4 feet. The entire sampling system was purged
with ambient air drawn through an organic vapor filter cartridge,
and a stainless steel probe was inserted to the full depth of the
hole and sealed off from the atmosphere. |

Seventeen (17) deep soil gas samples were collected using a
Van-mounted'hydraulic probe to advance connected 3 foot sections
of 1 inch diameter threaded steel casing down to a depth of 6 feet.
The entire sampling system was purged with ambient air drawn
through an organic vapor filter cartridge. A teflon line was
inserted into the casing to the bottom of the hole, and the bottom-
hole line perforations were isolated from the up-hole annulus by
an inflatable packer.

For both sampling methods, a sample of in-situ soil gas was
then withdrawn through the probe and used to purge atmospheric air

from the sampling systemn. A. second sample of soil gas was



withdrawn through the probe and encapsulated in a pre-evacuated
glass vial at two atmospheres of pressure (15 péig). The self-
sealing vial was detached from the sampling system, packaged,
labeled, and stored for laboratory anélysis.

Prior to the day's fiéld activities all sampling equipment,
slide hammer rods, and probes were decontaminated by washing with
soapy water and rinsing thoroughly. Internal surfaces were flushed
dry using pre-purified nitrogen or filtered ambient air, and
external surfaces were wiped clean using clean paper to&els.

Field control samples were collected at the beginning and end
of each day's field activities and after the twentieth soil gas
sample on the second day. These QA/QC samples were obtained by
filtering ambient air through a dust and organic vapor filter
cartridge and collecting in the same manner as described above.
The low levels of tetrachloroethene (PCE) reported in Field Control
Samples 4 and 5 are the result of carryover in the sampling
equipment fdllowing the collection of Samples 47 and 44,

respectively.



Laboratory Procedures ]

All of the samples collected ddring the field phase of the
survey were subjected to dual analyses. Oné analysis was conducted
according to EPA Method 601 (modified) on a gas chromatograph
equipped with an electron capture detector (ECD), but using direct
injection instead of purge and trap. Tetrachloroethene (PCE) was
standardized for the ECD analysis.

The second analysis was conducted according to EPA Method 602
(modified) on a gas chromatograph equipped with a flame ionization
detector (FID), but using direct injection instead of purge and
trap. The analytes selected for standardization in this analysis
were: |

benzene

toluene

ethylbenzene

meta- and para- xylene

ortho-xylene
These compounds were chosen because of their utility in evaluating
the presence of fuel products, or petroleum based solvents.

The analytical equipment was calibrated using an instrument-
response curve and injection of known concentrations of the above
standards. Retention times of the standards were used to identify
the peaks in the chromatograms of the field samples and their
response factors were used to calculate the analyte concentrations.

The Total FID Volatiles values were generated by summing the
areas of all chromatogram peaks and calculated using the instrument
response factor for toluene. Injection peaks, which also contain

the light hydrocarbon methane, were excluded to avoid the skewing

of the Total FID Volatiles (Totals) values due to injection distur-



bances and biogenic methane. For samples with 1oﬁ hydrocarbon
concentrations, the calculated Total FID Volatiles concentration
is occasionally lower than the sum of the individual analytes.
This is because the response factor used for the Total FID
Volatiles calculation is a constant, whereas the individual analyte
response factors vary with concentration. It is important to
understand that the Total FID Volatiles 1levels reported are
relative, not absolute, values. '

The tabulated results of the laboratory analyses of the soil
gas samples are reported in micrograms per liter (ug/l) in Table
2. Although "micrograms per liter" is equivalent to "parts per
billion (v/v)"™ in water analyses, they are not equivalent in gas
analyses, due to the difference in the mass of equal volumes of
water and gas matrices. The xylenes concentrations reported in
Table 2 are the sum of the m- and p-xylene and o-xylene
concentrations for each sample.

For QA/QC purposes, a duplicate analysis was performed on
every tenth field sample. Laboratory blanks of nitrogen gas

(99.999%) were also analyzed after every tenth field sample.



Discussion and Interpretation of Results

In order to provide graphic presentation of the results,
individual data sets in Table 2 have been mapped and contoured to
produce Figures 2 and 3. Map sample points with no data shown
indicate that the analyte concentrations in the sample were below
the detection limit. Dashed contours are used whefe patterns are
extrapolated into areas of less complete data, or as auxiliary
contours.

GC/ECD analysis revealed high levels of tetrachloroethene
(PCE, Figure 2) at the northeast corner of the former dry cleaning
facility (Building #180). The highest level occurred in Sample 30.
More moderate levels extended westward to Building #181. and
northward across Custer Road. Low levels extended throughout the
site.

The Total FID Volatiles map (Figure 3) revealed relatively low
levels at the northeast corner of Building #180, where PCE was
highest. Low levels extended westward beyond Building #181. None

of the standardized FID analytes were present above the 1 ug/l

detection 1limit in any of the

samples from the site. The FID

chromatogram signatures of the

- majority of the samples with

¥ detectable 1levels of Total FID

Volatiles are dominated by the

v peak representing PCE, as

T

exemplified by Chromatogram 1,
CHROMATOGRAM 1. GC/FID ‘

SIGNATURE OF SAMPLE 36 .Sample 36. Small, 1late-eluting




peaks which may represent low levels of a petroleum based solvent
were observed only in Sample 28 from west of Building #181

(Chromatogram 2).

Detectable levels of PCE were

gw» -------------------- § observed in two field control

samples, indicating carryover in

the samplihg equipment. Careful

]

examination of the sampling order

STy

A and analytical data suggests that
" EE:::““ some component of the reported PCE
o ‘ concentrations (up to approxi-

CHROMATOGRAM 2. GC/FID

SIGNATURE OF SAMPLE 28 mately 0.80 ug/l) may be the

result of carryover rather than a
reflection of conditions in the soil vapor. This  level of
carryover, if present, would not affect the overall survey results
except to reduce the lateral extent of the PCE occurrence in the
outermost samples, where very low levels of PCE were observed.
Map patterns and chromatographic data indicate that PCE is
present in the subsurfacé throughout most of the surveyed area.

The occurrence appears to be limited to the survey area.
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JABLE 2
ANALYTE CONCENTRATIONS (ug/l)
ETHYL-
BENZENE
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BENZENE

PCE was analyzed via GC/ECD; all others via GC/FID
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1CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE
10

SAMPLE
=



ETHYL- TOTAL FID,
SAMPLE BENZENE TOLUENE BENZENE XYLENES \IOLATILES‘I PCE*
FIELD CONTROL SAMPLES
1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
2 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
3 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
4 <1.0 <1.0 <1.0 <1.0 <1.0 0.52
5 <1.0 <1.0 <1.0 <1.0 <1.0 0.81
é <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
52 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
53 <1.0 <1.0 <1.0 <1.0 2.2 <0.05
58 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
LABORATORY DUPLICATE ANALYSES
15 <1.0 <1.0 <1.0 <1.0 <1.0 2.8
15R . <1.0 <1.0 <1.0 <1.0 <1.0 2.7
22 <1.0 <1.0 <1.0 <1.0 <1.0 2.0
22R <1.0 <1.0 <1.0 <1.0 <1.0 1.9
N <1.0 <1.0 <1.0 <1.0 15 61
31R <1.0 <1.0 <1.0 <1.0 15 62
43 <1.0 <1.0 <1.0 <1.0 1.2 2.3
43R <1.0 <1.0 <1.0 <1.0 <1.0 2.6
52 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
52R <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
58 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
58R <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
LABORATORY BLANKS
BSFROD-1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
BSFRD-2 <1.0 . <1.0 <1.0 <1.0 <1.0 <0.05
BSFRD-3 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
BSFRD-4 <1.0 <1.0 <1.0 <1.0 <1.0 <0.05
BSFRD-5 <1.0 <1.0 <1.0 <t1.0 <1.0 <0.05

*

1

TABLE 2 (cont)
ANALYTE CONCENTRATIONS (ug/l)

PCE was analyzed via GC/ECD; all others via GC/FID

CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHRdMATOGRAM PEAKS AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE

11
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FIGURE 1. Sample Locations

FORMER DRY CLEANING FACILITY
FORT RILEY, KANSAS
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FIGURE 3. Total FID Volatiles
(calc’d pg/t)

FORMER DRY CLEANING FACILITY
FORT RILEY, KANSAS

@ ENVIRONMENTAL SERVICES, INC.

This map is integrd to a written report
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FIGURE 2. Tetrachloroethene (PCE)
o/

FORMER DRY CLEANING FACILITY
- FORT RILEY, KANSAS




" TN G s e s e e e

APPENDIX E

MONITORING WELL INSTALLATION DIAGRAMS



TYPE il MONITORING WELL INSTALLATION DIAGRAM

| | JOB NAME FT. RILEY FORMER DCF
LAW ENVIRONMENTAL, INC. WELL NO. —__DCF92-01 JOB NO—_11-1532
GOVERNMENT SERVICES DIVISION DATE . 4/16/82 TIME___17:30

KENNESAW, GEORGIA WELL LOCATION NE OF FORMER DCF

GROUND SURFACE ELEVATION 1080.3 BENTONITE TYPE PELLETS
MANUFACTURER ___BAROID

TOP OF SCREEN ELEVATION 1053.1 CEMENT TYPE _ PORTLAND CEMENT TYPE |
REFERENCE POINT ELEVATION 1092.06 MANUFACTURER LONESTAR —

TYPE SAND PACK___SILICA GRADATION__20/40 6"
SAND PACK MANUFACTURER _COLORADO ENV_ MEDIA_  BOREHOLE DIAMETER -
SCREEN DIAMETER —_2 SLOT SIZE_.010

SCHEDULE 40 PVC
SCSEES,:%%?Q; TITAN LAW ENVIRONMENTAL, INC.
FIELD REPRESENTATIVE __JACK SMITHBACK

FISER MATERIAL . SCHEQULE 40 VG DRILLING CONTRACTOR—LAYNEWESTERN

o8 AMOUNT BENTONITE USED___1/2 BAG
RISER DIAMETER

AMOUNT CEMENT USED
DRILLING TECHNIQUE (above casing) HOLLOW STEM AUGER
BIT SIZE AND TYPE 12° HSA AMOUNT SAND USED 1.8 BAGS

DRILLING TECHNIQUE (below casing)ROCK CORING/REAMING STATIC WATER DEPTH (after dev.) 29.20
BIT SIZE AND TYPE __NX CORE/S 7/8" ROCK BIT TYPE OF CASING 6" PVC

(NOT TO SCALE) LOCKABLE COVER

VENTED CAP
WELL PROTECTOR 1.76 _ STICKUP

l o N
DIMENSIONS OF _/ 4 F A A
CONCRETE PAD

GROUND SURFACE7

S DEPTH TO
BOTTOM OF CASING | TOTAL DEPTH
OF WELL

—~290 47.65

DEPTH TO TOP OF
BENTONITE SEAL:

32.6 ' B 0 I e B Y
LENGTH OF

DEPTH TO TOP OF -] SOLID RISER
GRANULAR MATERIAL v B o a7.0

35.2

RISER = _ STABILIZED WATER
' LEVEL _39:20  FEET
GSL

LENGTH OF
SCREEN — SLOTTED SECTION

10.05
GROUT - i MEASURED ON
£ BENTONITE LENGTH OF CAP - AV/i .

g 6
GRANULAR BACKFILL Sty I |

QA/QC INSTALLED BY: _LAYNE WESTERN INSTALLATION OBSERVED BY:__JS
DISCREPANCIES:




TYPE Il MONITORING WELL INSTALLATION DIAGRAM ,

JOB NAME FT. RILEY FORMER DCF |
LAW ENVIRONMENTAL, INC. WELL NO. ___DCFg2-02 JOB NO—__11-1532
GOVERNMENT SERVICES DiVISION DATE __ 4/21/92 TIME.____16:00

KENNESAW, GEORGIA
§ WELL LOCATION NE OF FORMER DCF

GROUND SURFACE ELEVATION 1087.1 BENTONITE TYPE PELLETS

TOP OF SCREEN ELEVATION 1048.91 MANUFACTURERP cﬁgﬁsmem TYPE |
REFERENCE POINT ELEVATION____1089.03 : CEMENT TYPE
) MANUFACTURER LONESTAR

TYPE SAND PACK___SILICA GRADATION__20/40 o
SAND PACK MANUFACTURER _COLORADO ENV. MEDIA  BOREHOLE DIAMETER "
SCREEN MATERIAL SCHEDULE 40 PVC SCREEN DIAMETER 2" SLOTSIZE_.010
FIELD REPRESENTATIVE __JACK SMITHBACK

RISER MATERIAL ?g::DULE 40 PVC DRILLING CONTRACTOR —LAYNE WESTERN

AMOUNT BENTONITE USED 1/2 BAG

RISER DIAMETER 2
AMOUNT CEMENT USED
DRILLING TECHNIQUE (above casing) HOLLOW STEM AUGER ;
BIT SIZE AND TYPE 12* HSA AMOUNT SAND USED 2 BAGS

DRILLING TECHNIQUE (below casing)ROCK CORING/REAMING STATIC WATER DEPTH (after dev.) 37.21
BIT SIZE AND TYPE __NX CORE/5 7/8° ROCK BIT TYPE OF CASING 6" PVC

(NOT TO SCALE) VENTED CAP LOCKABLE COVER

GROUND SURFACE7

WELL PROTECTOR 1.93 STICKUP

DIMENSIONS OF_/ B - - i ‘ ‘
CONCRETE PAD % o 8 [ % o

3'%x3'x4"

DEPTH TO
BOTTOM OF CASING TOTAL DEPTH
29.0 OF WELL

45.73

DEPTH TO TOP OF
BENTONITE SEAL

31.0

Y

LENGTH OF
DEPTH TO TOP OF 7] SOLID RISER
GRANULAR MATERIAL o 3513

33.0

' STABILIZED WATER

‘ LEVEL _37.21  FEET
A LENGTH OF ast
SLOTTED SECTION

10.04
GROUT : MEASURED ON
=] BENTONITE Hh = — LENGTH OF CAP 8aziee

-"::- :.' N 6
GRANULAR BACKFILL G K ———

QA/QC INSTALLED BY: _LAYNE WESTERN INSTALLATION OBSERVED BY:__JS
DISCREPANCIES:




TYPE Il MONITORING WELL INSTALLATION DIAGRAM

JOB NAME
WELL NO.

DATE
WELL LOCATION

LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVISION
KENNESAW, GEORGIA

GROUND SURFACE ELEVATION 1084.77

TOP OF SCREEN ELEVATION
REFERENCE POINT ELEVATION 1086.57

TYPE SAND PACK SILICA GRADATION__20/40 _
SAND PACK MANUFACTURER __ COLORADO ENV. MEDIA

SCREEN MATERIAL SCHEDULE 40 PVC
MANUFACTURER TITAN

SCHEDULE 40 PVC

1051.67

RISER MATERIAL
MANUFACTURER

TITAN
RISER DIAMETER 2

DRILLING TECHNIQUE HOLLOW STEM AUGER

AUGER SIZE AND TYPE 12" HSA

(NOT TO SCALE)
WELL PROTECTOR ~ |

DIMENSIONS OF /
CONCRETE PAD

—3x3%x4"

DEPTH TO TOP OF

BENTONITE SEAL T
308 \Ii::-

frarion
DEPTH TO TOP OF

GRANULAR MATERIAL B-poe
33.0 "

RISER

FT. RILEY FORMER DCF

DCF92-03
4/16/92

JOB NO 11-1532

TIME 18:00

SE OF FORMER DCF

BENTONITE TYPE

PELLETS

MANUFACTURER

BAROID

CEMENT TYPE
MANUFACTURER

PORTLAND CEMENT TYPE |
LONESTAR

BOREHOLE DIAMETER

12"

SCREEN DIAMETER —2°______

SLoTsize__010

LAW ENVIRONMENTAL, INC.

FIELD REPRESENTATIVE
DRILLING CONTRACTOR

JACK SMITHBACK
LAYNE WESTERN

AMOUNT BENTONITE USED.

2BAGS

AMOUNT CEMENT USED

AMOUNT SAND USED

8 BAGS

STATIC WATER DEPTH (after dev.)

LOCKABLE COVER

1.8  sTicKUP

36.15

GROUND SURFACE 7

LENGTH OF
SOLID RISER

34.90

y

SCREEN —

GROUT
BENTONITE

A

LENGTH OF
SCREEN

10.0

' LENGTH OF TAIL

GRANULAR BACKFILL

T PIPE __6

A

TOTAL DEPTH
OF WELL

—455

STABILIZED WATER
LEVEL _36.5 _ FEET
TOC

MEASURED ON
~807/se

Y

INSTALLED BY:

LAYNE WESTERN

INSTALLATION OBSERVED BY:

JS

DISCREPANCIES:

CHECKED BY:

DATE:




TYPE Ill MONITORING WELL INSTALLATION DIAGRAM

JOB NAME, FT. RILEY FORMER DCF

LAW ENVIRONMENTAL, INC. WELL NO. ___DCF92-04 JOB NO___11-1532 _
GOVERNMENT SERVICES DIVISION DATE __ 4/29/82 TIME.___15:55

WELL LOCATION _NW OF FORMER DCF

KENNESAW, GEORQIA

GROUND SURFACE ELEVATION 1085.60 BENTONITE TYPE PELLETS

TOP OF SCREEN ELEVATION 1055.65 CET,Z’::F::J:REZ O_RTS::;) SEMENT TYPE
REFERENCE POINT ELEVATION___1087.37 MANUFACTURER LONESTAR

TYPE SAND PACK SILICA GRADATION__20/40 &
SAND PACK MANUFACTURER__COLORADO ENV. MEDIA.  BOREHOLE DIAMETER -
SCREENDIAMETER 2 _____SLOTSIZE_Q10
SCREEN MATERIAL SCHEDULE 40 PVC
MANUFACTURER TITAN LAW ENVIRONMENTAL, INC.
FIELD REPRESENTATIVE __JACK SMITHBACK

RISER MATERIAL . ?ﬁiﬁDULE 40 PVC DRILLING CONTRACTOR—LAYNE WESTERN _____

AMOUNT BENTONITE USED__2 1/2 BAGS

RISER DIAMETER 2
AMOUNT CEMENT USED
DRILLING TECHNIQUE (above casing) HOLLOW STEM AUGER
BIT SIZE AND TYPE 12" HSA AMOUNT SAND USED 11/2 BAGS

DRILLING TECHNIQUE (below casing)ROCK CORING/REAMING STATIC WATER DEPTH (after dev.) 35.85
BIT SIZE AND TYPE __NX CORE/ 5 7/8" ROCK BIT TYPE OF CASING 6" PVC

(NOT TO SCALE) VENTED CAP LOCKABLE COVER

WELL PROTECTOR 1.77__STICKUP

DIMENSIONS OF _/ k if \ 1
CONCRETE PAD FE EEE

3'x3'x4"

GROUND SURFACE7

DEPTH TO
BOTTOM OF CASING | TOTAL DEPTH
10.5 OF WELL

42.3

DEPTH TO TOP OF
BENTONITE SEAL:

. 14.8

Y

el LENGTH OF
DEPTH TO TOP OF SOLID RISER
GRANULAR MATERIAL - | 2172

29.6

RISER STABILIZED WATER

y LEVEL _35.85  FEET

b evetHor GSL

SLOTTED SECTION
10.0

GROUT MEASURED ON

=] BENTONITE PR —T— LENGTH OF CAP 8h7e2

o R 58
GRANULAR BACKFILL ‘ - Y

QA/QC INSTALLED BY: _LAYNE WESTER_N INSTALLATION OBSERVED BY:_JS
DISCREPANCIES:

SCREEN ———Hi




TYPE Il MONITORING WELL INSTALLATION DIAGRAM '

JOB NAME FT. RILEY FORMER DCF

LAW ENVIRONMENTAL, INC. | weLL No. ____DCFg2-05 JOB NO___11-1532
GOVERNMENT SERVICESDIVISION | paTE ___ v@/92 TIME.___ 10:00

KENNESAW, GEORGIA WELL LOCATION SE OF FORMER DCF

GROUND SURFACE ELEVATION 1083.0 BENTONITE TYPE PELLETS
1049.44 MANUFACTURER BAROID
TOP OF SCREEN ELEVATION : CEMENT TYPE PORTLAND CEMENT TYPE |

REFERENCE POINT ELEVATION 1082.74 MANUFACTURER LONESTAR

TYPE SAND PACK SILICA GRADATION__20/40 BOREHOLE DIAMETER 127
SAND PACK MANUFACTURER__COLORADOQ ENV, MEDIA.  gcREEN DIAMETER — 2 SLOTSIZE_.010

SCREEN MATERIAL __SCHEDULE 40 PVC LAW ENVIRONMENTAL, INC.
MANUFACTURER___TITAN FIELD REPRESENTATIVE __JACK SMITHBACK

RISER MATERIAL SCHEDULE 40 PVC DRILLING CONTRACTOR LAYNE WESTERN
MANUFACTURER ___TITAN AMOUNT BENTONITE USED___2 BAGS

RISER DIAMETER z AMOUNT CEMENT USED

DRILLING TECHNIQUE __HOLLOW STEM AUGER AMOUNT SAND USED 8 BAGS
12" HS
AUGER SIZE AND TYPE 4. STATIC WATER DEPTH (after dev.) 32.40

(NOT TO SCALE)
WELL PROTECTOR LOCKABLE COVER GROUND SURFACE 7

A

DIMENSIONS OF
CONCRETE PAD

3'x3'x4"

O™
DEPTH TO TOP OF LENGTH OF 420

BENTONITE SEAL 2o B SOLID RISER
27.4 <1 b

DEPTH TO TOP OF
GRANULAR MATERIAL . 25

29.5

RISER 2
&2 STABILIZED WATER
; LEVEL _32.40  FEET
LENGTH OF

—_—] GSL
SCREEN : SCREEN
10.0
GROUT : MEAZ‘:?;S ON
2 LENGTH OF TAIL =
BENTONITE : %

T & PE Y
GRANULAR BACKFILL

QA/QC INSTALLED BY:_LAYNE WESTERN __ INSTALLATION OBSERVED BY: JS
DISCREPANCIES:




\
L ]
N

TYPE Il MONITORING WELL INSTALLATION DIAGRAM

JOB NAME. FT. RILEY FORMER DCF
LAW ENVIRONMENTAL, INC. WELL NO. ___DCF22-06 JOB NO___11:1532.
GOVERNMENT SERVICES DIVISION

DATE 4/18/92 TIME 09:00
KENNESAW, GEORGIA WELL LOCATION__NE OF FORMER DCF

"lll
||||}
.lllllll|

E—
——
ER—
~—

GROUND SURFACE ELEVATION 1090.8 BENTONITE TYPE PELLETS
MANUFACTURER ___ BAROID

TOP OF SCREEN ELEVATION 1052.28 CEMENT TYPE __ PORTLAND CEMENT TYPE |
REFERENCE POINT ELEVATION____1092.40 MANUFACTURER LONESTAR

TYPE SAND PACK___SILICA GRADATION_20/40_ o yoe 1) & 0IAMETER 6"

SAND PACK MANUFACTURER__COLORADO ENV. MEDIA -
SCREEN DIAMETER._2°___SLOTSIZE_010
SCHEDULE 40 PVC
SCREEN MATERIAL LAW ENVIRONMENTAL, INC.

MANUFACTURER___TITAN FIELD REPRESENTATIVE __JACK SMITHBACK

RISER MATERIAL fﬁ':ﬁDULE 40 PVC DRILLING CONTRACTOR—LAYNEWESTERN
AMOUNT BENTONITE USED___2 1/2 BAGS

RISER DIAMETER 2
AMOUNT CEMENT USED
DRILLING TECHNIQUE (above casing) HOLLOW STEM AUGER
BIT SIZE AND TYPE 12" HSA AMOUNT SAND USED

DRILLING TECHNIQUE (below casing)ROCK CORING/REAMING STATIC WATER DEPTH (after dev.)
BIT SIZE AND TYPE __ NX CORE/5 7/8° ROCK BIT TYPE OF CASING 6" PVC

(NOT TO SCALE) LOCKABLE COVER

VENTED CAP
WELL PROTECTOR

—T5m
DIMENSIONS OF _/[ ,
CONCRETE PAD 1t

1.6 STICKUP

kA A

GROUND SURFACE 7

3Ix3'x4"
- DEPTHTO
BOTTOM OF CASING | TOTAL DEPTH
OF WELL
31.0 49.0

DEPTH TO TOP OF
BENTONITE SEAL

34.5

Y
LENGTH OF
DEPTH TO TOP OF SOLID RISER
GRANULAR MATERIAL 40.12
37.0 —
RISER Y STABILIZED WATER
LEVEL _40.40 FEET
' A LENGTH OF asL
SCREEN SLOTTED SECTION
10.05
8/17/92
LENGTH OF CAP e
[-] BENTONITE CAP _‘_ A
GRANULAR BACKFILL Y

QA/QC INSTALLED BY: _LAYNE WESTERN INSTALLATION OBSERVED BY:__JS
DISCREPANCIES:

L
N\
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o HTW DRILLING LOG s
1. COMPANY NANE 2 DRILLING SUBCONTRACTOR SHEET 1
Law Environmental Govt Services oF(, SHEETS
3. PROJECT 4. LOCATION T
Fort Riley Junction City, Kansas
S. NAME OF DRLLER _ - 6. MANUFACTURER'S DESIGNATION OF DRRL  *
Dobn Govneck Loyre Wesferw MoMl
7. SZE AND TYPES OF DALLING | {4 ol Llo lloow Stew fogevs | & HOUE LOGATION
1 Nv cove lqayye( o 0. SURFACE ELEVATION ’
‘5}8’l teicame bit. 2" Conter Ploo insh
%25" i " 10 DATE STARTED 11. DATE COMPLETED
3712 Stoiless Stee(SplrtSag] Apvil ‘92 fo3o | 4//6/42
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
JX.&I N%”
12, DEPTH DRILLED INTO ROCK [ 18. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
4. TOMLOBPTHOFHOLE ' 17. OTHER WATER LEVEL MEASUREMENTS (SPECFY)
58S :
18. GEOTECHNICAL SAMPLES usgmm UNOISTURBED | 19. TOTAL NUMBER OF CORE BOXES
. - _ 1
20. SAMPLES FOR CHEMICAL ANALYSIS vo© METALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECFY) |21. TOTAL CORE
1 2 Uohs 1 Amber 165 2
22. DISPOBITION OF HOLE BACKFILED | MONITORING WELL| OTHER (SPECFY) | 3. SIGNATURE OF INSPECTOR
Monidoring Well Tyre I lack &
|FeLD screenmalaEoTECH savere [ maurmca|  sow
BEV. | ELEV. DESCRIPTION OF MATERIALS RESLTS | ORCORE BOXNa. | SAMPLENa.| counTs REMARKS
) b ¢ We ¢ . ' 9 n
(Y685, Cregane Modevial %Ppmﬂback- Dmples Lievel -
. Yourd Hiu jelery 5 lave -
ave/ [;// Materic| fem s’ (!h'/[ -
1.0 C(ﬂ‘hl/)jj E_
Caldbles - —
2.0 Shl(/&{ —
C UH‘MSS C
. —SQV\J\/ Sl E
3.0 CDHMgs -
Soil cotrive E
GYe mMorsy -
wd ave [
*0 loffimg o =
5.0 -
PROJECT HOLE No



- HTW DRILLING LOG Neo-ot

PROJECT INSPECTOR SHEET$2
Fort Riley, Kansas , OF (, SHEETS

FIELD SCREENING [ GEOTECH SAMPLE | ANALYTICAL| BLOW
ELEV. ELEV. DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLE No. | COUNTS REMARKS

' b c MMy 9 . ot n

S
- ' 1 p k -1 i/z/ i‘b’bs,wq.‘q
:Sc’w[+, maoigt, bycwn oye Fon bk 57 W Bo"Am:,,

=, Time sandy SILT 20" of

6.0 _E <ML> Some Ch\/ }'CCQUP\ry
S Very hesuogaras
Sl

Li

j,
!
[
L
'
'

Moist <. Hings

(bH-ﬂAqs ave
Qe oo

" odove sl

SCM(L/ gLt

CGthengs are
|O$~n\‘ﬂ<5 q}

Mo ist
10-12 i2/3 (R0 o
Vﬁ‘bve\rr
H.‘)W%«ous

Sﬁmp\c )

o
[
llJllllllllllllIllllllllllJlll'lll

Lelt

10.

(=

| Sobt, mast, brown( 10 YR, /y)
five sandy SILT (ML) >

11,

oSy 4““&@,5

12. -
C““"‘as
C\\ve S‘”"\&‘
as alyawe,

Sendy SILT

13.

JllllTllllIllljrlllllllllﬁllllllll'

1111

14 0

llllIlIIl'IllllllllllllllllTlIllllIllll1llllIlllllIlllllllllllllllll]lllllllllllllll'llll

H
L

FORM
MRK;UN&QSS'

q

n

PROUECT ’ HOLE No.
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HTW DRILLING LOG e
PROJECT INSPECTOR SHEET ¥
Fort Riley, Kansas OF (, SHEETS
FIELD SCREENING {GEOTECH SAMPLE | ANALYTICAL| BLOW
. [ - ¢ d ® f g ]
: OPP"\ ddﬂe CCr\"((Mss avre -
- ‘Occl(%M SCume as -
e on CUH‘-"gS alove. &V\Jr e
- SiLT(MY C
15.07 _ | n o | ull
Uy fecse, wasist, bvown ( Opom 15-17 2223 |20 of -
J1OYR Y/3) sifty fine bove 3 :{2“’""’7 =
JRery qraded SAU beckground bogenas £
16.0_7] Jrece DESA) Hily Sample. -
17.0.9 B 8 L 3
E CL’H’W;S ave E
= Sawme as C
3 ahove sall. [
18.0_4 =
. Oppm -
E . 3
19.oj 'i_
3 :
20.Q7 _ - | N B - F
- R -291 112' :
Jresse et onrst(DR |Oppm | 2 ey E
—.5/2> Peoyly ‘5*04@1 medim |Sb Y y —
JSAND (SP) with ) -
21..; . foc C
= L»WS’NV\Q ﬁ YGCj ments Shue\ é\ro;w\en’ts E
-Eb CQ[OH(‘ S(& il
: :
22.0 . ; _ . . - .
23.0 =
PROJECT HOLE No.

FORM
MAK Jun g9 35-2
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HTW DRILLING LOG =
PROJECT INSPECTOR SHEET4Y
Fort Riley, Kansas * OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | anaLyTicAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR COREBOX No. | SAMPLENa. | COUNTS REMARKS
a b - c d ] f [ h
3 ame as abse (from dfl [Ofom ame s E
3 CUH'(V\ﬁg) G b, abaove, =
- o SAND -
- kk with (e [
24.0_7 chy -
25.0 = ) B N L -
2 ;’[m-cl, dvy, (veensh- b, 223 Y501 ﬁ:oif =
— 5\4 4l Z) Wea thered SLOJQ_ > " E"'
- Sift fo Clony siZed el %Wcs?euious -
260 Cermented . st E
27.0. _ ) - . . _ .- =
Jvexy ‘/\N"i, er, Jreenish- 3"x2(’ R3S 1.1 of -
—-— Sh H nd
eon s, 95 e L ey £
- W/(?o&l\«evci Shale silt cnd SHrts o Y éjr -
28. 0" <lG, - il
: . Y 5(2& . - | -DC\C(_;SQI on -
- Sl spson ~
_Tltop of fack J er =
5 Bagan Corivng Jpph‘mz Cove AW:;** ﬁ:’?(éo!. E
03 on (W | SOlbshpare
TGy, Fractured Limestone *1 s et xhoi\ :
— : Slart “""kCCS Ny set il
- 13}i‘\l("‘1c\k~ ‘28(" :
30,0—-.6'}99w3k-3\'ey cloyey Shele. I-- | L - L C
3 : beturn waler |
: s qvoy wil [
= chy, —
5 Seme atey E
31.0——teddish- Vvewn cloyey shole, - [l —
- / o
3 / m
Q fo 1
MRK FORM sv 5.2 PROUECT HOLE No.
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» HTW DRILLING LOG ol
PRQUECT INSPECTOR SHEET4S
Fort Riley, Kansas oF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOX N | SMPLE NS, | COUNTS REMARKS
. b - : . J ¢ h
3 thin [imestone lo-yey Core box byown water £
- 41 Fram rekva [
T breensh-9vey Lueathered . 2,3 ofRap [
J Shelke Yeavery o
33-0gReldnh-brewn, choyey qziof ol =
o weatheved Shale. Yocovery -
Tend of 545 n OB 1184p1'2_] S%Rap
JBegmond 5 hn oo MApni2 Cove loosx lost SOqalkad”
.03} Lk b #1 betueen 15t + [
- Caqish- Quwn, C’&Ye‘/ 2'\4 re nus. -
- SL\Q.IC ' C
35.0 4 Byown vernab
-E 6W?“"$\\~9P€y, C.IQ.YQ\/ SL\A(Q Wodtey, :"
with o
= sand szed [iwy eSiane -
- ‘("c-gmenh. -
36.0_7 =
37.0 5 E_
- S -
E(llm' weathered, frechuied heas |
i o , C
: weswone, 3,1 *oh‘ :
38.Q7 125 aup :_
: fecouery ~
3 Woker lass [
Jéndof 2nd run o2 4 -
3 Bean 3 rUn 15 Cove hox Woker veturn |
39.00 6 #1 Is fon. —
E Ye\/, CC)V\PQ&QV\"’ LI‘MQS\QV‘( C
Witk feus uugs and —
E“‘OV\ .S’rcdwua_ é
40. 0 [
0 3 Wederloss  F
PRQUECT

FORM
MRK;UN 89 o>

n

HOLE No.
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HTW DRILLING LOG e oL
PROJECT INSPECTOR SHEETY(,
OF (, SHEETS
. FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
a Y - L] 9
':'(r\rey, weokhered loy waley [Cove bax -
Slineestone mrth foty of 41 -
5 vogs.. =
42 =
: ?M\q 5% Rap 3
_q ok grey Compoten t Limestonk ° et F
13 Jwith y ;_ 38?%WQFF
. “ 20" RGO veeays
T End of B Soveron. 180 _ _ fBgallons of =
- Began 4tk ' cove von 1370 Cove box Waker (st op [
44 — #q o this pant. B
5 Block te doxk grey compotead -
..E S\m.ley Limestone weth Few Waley loss E—
E Sodubion Cavthies o d n9s, o?5jz”°’15 E”&
% — nill
_EHCJW evovs  Hayo - fawmed 1o |
. gevov Ihaut 0" it e —
45 Cove vun, core bit |
4 — F
E SW‘QU Gwmouu ts c;‘c E
E Puride Mmede of VU%S. E
93 — —
= 35 torler
- 3¢’ Ran h«‘wgy
Y3 —: &L RN [
_.:._;n_cbf Yih S' cove un__ 1HOT il
g = Total woder F_
- [ass 260 sallows -
— OY¥ing —
. (G gallons E
50 Feamiug, -
PROQJECT HOLE No.

=
X
P
< m
29
3z
wn
(5]

4
[,%]

-
-—

200 Sellows
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:.... HTW DRILLING LOG

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
Law Environmental Govt Services Losne Wesiern SHEETS
3. PROJECT 4. LOCATION
Fort Riley Junction City, Kansas
S. NAME OF DRLLER 6. MANUFACTURER'S DESIGNATION OF DRILL
_JSown Leaprk Leane \Nesteyin Moole (5%
7. SZEAND TYPESOF DRLLING | {1 ol HISA & HOLE LOCATION
AND SAMPUNG ECUPMENT 7977 < o[t S pcon Dv¢ cleowniag  foedily
[ 372" Stauless Steel sgupler. 9. SURFACE ELEVATION
A}I QOW bvnl
% Tricove bil 10. DATE STARTED _ 11. DATE COMPLETED
4 Apyi\ 42 1016

12. OVERBURDEN THICKNESS
289

18. DEPTH GROUNOWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK

(O

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14, TOTAL DEPTH OF HOLE

oo

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

MRK ‘oo 55

18. GEOTECHNICAL SAMPLES DSSTUGBE UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
.Y _ N | 1
20. SAMPLES FOR CHEMICAL ANALYS!S voc METALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECFY) |21. TOTAL CORE
4 7 A £ Ambers *
2 WWGHQ.E BACKFLLED MONITORING WELL | OTHER (SPECFY) | 23 SIGNATURE OF INSPECTOR
Mondorie el HpeTIT
. FELD SCREENING JGEOTECH SAMPLE | ANALYTICAL sLow
ELEV. ELEV. DESCRIPTION OF MATERIALS RESIATS ORCORE BOX No. | SAMPLE No.| COUNTS REMARKS
[ | b [ d [ ! o ] h
J Gvess, ovsomc wateval (:i lzfm SH Seoen C
: HA -
1.0 -
: SO(‘\ CQH(%S E
-E C'_“(e Acvk ) :_
2.0 Yowin .'._
- Sandy ST [
3 (sm) -
3.0_] :'_._
4.0_7 -
; —_ —
5.0 - -
PROJECT HOLE No.



HTW DRILLING LOG e a2
PAOUECT INSPECTOR SHEET 1
Fort Riley, Kansas oF SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOXNo. | SAMPLE No.| COUNTS REMARKS
e b . c d ° f 9 -

Evew Ic:c;sg woist, brewon Oppr - 5.7 2123 |13 of E
JCE5R 43y silty sawp ok 1 recovery |

J(sMm) - Hormegenees |

3 Sanple. -
6.0 _7 -
7.0_4 B ) 8 N B C

3 O ppwn Cothings F

: a\Yre Stmae :
— G6.b. on s GM( —
8.0._- -
9.0 3 =

E Swme % E
— Glhcve Cotiugs, =

3 Siltysavo |
10.07 B B L _y =

—— . ’ B 3’2. OI -

:““"' Worsh brewn (75 YR inm o2 B, ‘fem e F

- a. o

3 Sample, C
11.Q7 -

- C
12.0 _ - - - - . C
13.6 C
~ —

MRK FO;;! ; 2 PROJECT HOLE No

JUN 89
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HTW DRILLING LOG s
PROUECT INSPECTOR SHEET 1
Fort Riley, Kansas oF SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERALS RESULTS | OR CORE BOXNo. | SAMPLE No.| COUNTS REMARKS
a b ¢ d (] f [ h
3 Opom ain Cothirgs ave [
3 CbN Some a5 ~
- \"%5 <loave sil by —
- SAND -
15.0. » | _ _ | | ull
EUC\'Y lCJOSQ/ V‘AC:ES’?, \/3‘(OWV\ OQPW\ 15'1T 2:7/2.2 2.,0' cHZ C
_:(70 YR, 3/3) 5§\*Y-C‘O-/cy G b, 3 \—\.(l‘(’roue\«x/ -
u SgeucLsS —
3 Fine AND (sm) Sommple.  F
16.0_7 =
17.0.9 _ | B L L -
. Oppm oh Cofmgs
— O Qre Same [
- CUH‘('V\Q s, GS G\socn,e' E
18.0_- C_
19.0_5 ] E.
. / -
20.0_:___“ | - B N B -
ISt moist Jvey-byown (25y o 431 " of -
) ' 4 m ab. [20°22 311620 o -
3 5/2) sandy CLAY (c1) b hecovery
- L —
3 | ] ’ Sdillerent [
21 -Q_-LC’C&, Vﬂcis{; Grey- h\'gm(asy 'SCn‘l. types -
3572 cloyey Five sauo (s Msfeon.
= ( —
22. Q_J_L% moist, Fost- bmh CS \/R . P -~ L _ — :—
E S/3> WJ\‘UM s POO\'l\/ ‘ihrlei :
—1 SAMn CSP) ol
- :
23 .0 T -
FORM 55.2 PROUECT HOLE No.



... HTW DRILLING LOG e
PROJECT INSPECTOR SHEET 1
Fort Riley, Kansas oF SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
eEv. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOX No SAWPLEN: | COUNTS REMARKS
. - ¢ o 9
3 COppn aub. Sail cottings
— OVt Saih ave seady i_
- Cotings Clay o [
24.0_7 Nl clevey Sand. --_-_
25.0 4 | | - I -
- erj&z#, moist greenssh - Cpapm 25-27 - 36,817|18° G-/ -
dbovown (2,57, 4/3) lean S 5 becoery
E CLAY (L) (‘/omoyenoos E
26.03 Sangle. -
27.0_:___ . L | _ L _ _ :_
28.07 _ | - | A E_
Jlery l(\mvl, clh(, ijeevn’o‘f\- lomn OPPW\ 25-3¢ 23, hemca( -
5y, 93) weathered shoke 1 g ,3‘};*“; :
- 14 (Cy =
:Gmc‘ CLAY (CL) oL ering ~
29-0Htep of vock, 25,9 Cove boox Start with
3 Reqon covrig 13,492 1055 &1 210 qullonsef |
g (1. wWede -
: pCAAISk‘bme\, \Am\-\“_yeé’ P Brew
Jshelo Vi
30. 06— : —
Eé*mems\,\xiarey, Compotent bocd recciery |
__Cc\lcp,.reogs Shale. i this Eayey, F
31.0 =
ra o 3
MRK FORM '5"5_2 PROUECT HOLE No

JUN 89



HTW DRILLING LOG e &
PROVECT INSPECTOR SHEET 1
Fort Riley, Kansas oF SHEETS
FIELD SCREENING (GEOTECH SAMPLE | ANALYTICAL | BLOwW
ELEV. ELEV. DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLENo. | COUNTS REMARKS
a b - ¢ d ° ! 9 h
Z Cose box C
- #1 -
33.0 Jovey wethered Limestone =
Jwith green Leothered 43" okl reanely
— \f\o..l 213' (QQO Feecs
oherle 5% LD
34.0 Q0 ol 1t S'careron. 1130 _ _
JBegon 2nd S'cove ron 145 Core box
3 _ e
35.0 ("\‘GY ton, westhered
- g\(ocfqu{ well
Jlominated Limestone
36.0_3 with Vigs and iyon
- S’VC\\‘V\\‘V\S,
37.0_7
38.()_:l
J D 1 recauen
— 0% RQN -
39.0.3 End oLan.é'_run _ =
E 333‘”‘ 3d 5 run Cove lyox E
_'_'T&n) Compotent, Limestona 41 —
-] Wik few wgs o
40.0 C
EB‘OC\( c!ork Qvey, c:ow\p{.ev\{- -
= S\m.\ey Liwestone :_
0 C
MRK FORM <z 5 PROUECT HOLE No

JUN 89



HTW DRILLING LOG g <52
PROJECT INSPECTOR SHEET 1
Foex R ey Arvm'; Rst _ oF  SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL{ BLOW
ELEV. DESCRIPTION ;‘ MATERWLS RES:JLTS OR GJREo BOX No. SAMP:.E No. CG;NTS REM:RKS
. - | Cave -
. B\ock—&rkg\rey, Compotent A1 W l’&w\eJ o »
JShaley Limestone. 5%: =
42 =3 —
. =
3 Lost wader. E
= |51 ol E-
. l’eCcve\"y :
Ly — 49'RA0 roefRry
= We RaD F
s _:End_q[_CLCcﬂc ron, 705 -
4, = -
E hater dst: E
= Dallns  F
3 Dok (g ~
1 = —
Y3 — —
— i
1 — -
3 -
- —
. -
MRK FORM ¢ o PROJECT HOLE No.
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HTW DRILLING LOG

{71, COMPANY NAME - 2 DRLLING SUBCONTRACTOR SHEET 1
Law Environmental Govt Services Loyne Western OF (| SHEETS
3. PROJECT 4. LOCATION
Fort Riley Junction City, Kansas
S. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL  *
John- (o Lone Uestevin Mobile RSF
7. SZE AND TYPES OF ORLLING | 1" d  HSA 8. HOLE LOCATION
AND SAMPUNG EQUIPMENT m 1 i ~ Dry C[ . cilekies
" Cewnie Wl 9. SURFACE ELEVAT
keverse fliahis -
. M 10. DATE STARTED 11. DATE COMPLETED
L Apxil*92. 1 | -
12. OVERBURDEN THICKNESS L/S 5 15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK

@

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRLLLING COMPLETED

14. TOTAL DEPTH OF HOLE

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

455" —
18. GEOTECHNICAL SAMPLES DSTURSBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR GHEMICAL ANALYSIS|  VOC WETALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECFY) |21, TOTAL GORE
1 2 wAs - 1Awmber - - =
22. DISPOSITION OF HOLE BACKFLLED MONITORING WELL | OTHER (SPECFY) | 23. SIGNATURE OF INSPECTOR
Moniloving Well (Yot type TC —
" FELD SCREENING GEGTEG"SM‘.,E ANALYTICAL
S Coment a8 ppm (ovcvele C
n . Rk . :
Frowel ond £l maderel, | Pockgoend vy ok F
:B d l 4 ol HMNu AU“DCVQ:L L
J0vewh, oy, siliy samvo fil W -
1.0_7 2,63 O, thawh
- Ma:\em\ bu('fb\ l\'W\eS’cQV\Q CQ)V\CW.\'?. -
A9vawel. -
2.0_3 3
3.0_3 3
= dillicll- E
— Dogerivg, =
4.0_3 Ell wakernl F_
Z l’yric\(S, ‘5\’0\’@1, brown -
j (YR, &%) silty savp ==
- S . . e
5.0 :( M) from Qu(-\\% F
HOLE No.

MRK [ 55

| PROJECT



[ HTW DRILLING LOG .
PROJECT INSPECTOR SHEETY Z
Fort Riley, Kansas OF (, SHEETS
' FIELD SCREENING |GEOTECH SAMPLE| ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOX o SAMPLE N co:ms REMARIKS
' ECQH-(was axe gravel yarh O ppm £l medevied E
——-\0\\‘ck I\cngtwk and ‘o\owv\ CUH.{Wis :—
' o 5(5 YR, 4/3) sity SAND (sm) C
' . : <GSy {0 -
7'0€$3\Me as aolove s | Giger :—
' E‘ﬁo\eq\ frowm coth s, ' ' H\\'oxﬁ\r\ -
= :
' | 8.0 = =
- B\'ovm (10‘/'3, w} 3/‘-’) cl\y’ -
i FSendy SILT (ML) cuhigs) F
. 9.0 -
- -
| E -
l 10.03%0wme < <’~\ooue :_
3 Frowm coi -
— VHo) n Hod o -
i J Limestene fragments Pom coer esgh F
11.09 § : an s 10, < =
m ARSI CU‘H\V\%S. OUH“(M_S S -
! : 1 watord £
l E Qs\o\/\er\ E
12.0+ dass i |
. E Cbl%rv\cp C
i Hot-agers [
' . 7 Sk’e&h\\'“j C
| 13,65 | il
' MRK Fo%é '595_2 PROJECT HOLE No. -

JUN 89



HTW DRILLING LOG ome
PROJECT INSPECTOR SHEETS %
Fort Riley, Kansas OF (. SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW i
ELEV. ELEV. DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLE No. | COUNTS REMARKS
a b ¢ ©d o f g h
- metal clject =
. in Cutivgs -
15. O_E L L | | | | E_
IS4 meisy, brown (35 [Fppm | 1513 60,5, F v’ieﬁccc;f :
— YR, 3/‘/) Tine &hcly G.b. 1 7B
- s Hc;lMcqemchS C
16.02 LT (M) ' &MP&- -
17.0_:__ | B B - _ '_'_
= =
18.0_7 =
- CuHngs ave Sawme - o
-— <asy o -
J65 chove  Sendy SILT 5 ' Gugey. -
19.0_7 G“PPW\ -
. Cottivgs E
20.03 -
21.0_: :_
E o
Z2- 019 mesy, bvown, (35VR 4/3) b ppw —
7 Sndy- cloyey SILT (ML) [Wo -
I (Fom seil Cotivas) =
23.0 -
MRK FORM 55.2 PROUECT ‘ HOLE No.

JUN 89




- HTW DRILLING LOG ao-ox

PROJECT INSPECTOR SHEET 1 ¢
Fort Riley, Kansas o (, SEETS
FIELD SCREENING { GEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. ELEV. DESCRIPTION OF MATERIALS - RESULTS OR CORE BOX No. § SAMPLE No. | COUNTS REMARKS
a b c d [} t g h
24.0_5 :_
25.0 4 _ | B i e =
3 loese, mowst/wet, deinlovown Bppm |53 3317 o' of  E
—: (10 \/R, 5/") CI(LYe\/ N \O ,2_ i’é’ccsvery' C
26.0 . five SPAND (SM) with o wegenes
_E Lew lcwtaskme &vxt! ' = 5o~w\p{e. :_
Sckert f\o.%ww‘(s, =
27.0.3 _ | | - L _ _ :_.
. Shapped -
3 Comanien I
28. 0] :_
] -
e :
29.04Culings Gve Sowme G —
EC\&V&. @me -
— -
- on —
S Cu{'\-m%S -
30.6—- HNu, Preves | -
3 Seumple C
. depiin -
31,0 -
— e —
- Proctured ltmeskue 1w -
320 = c\r\,\-év\zés L
F
MRKJSSrg 55.2 ROJECT HOLE No.




.

HTW DRILLING LOG

HOLE No.
N0
PROJECT INSPECTOR SHEET¥ S '
Fort Riley, Kansas OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
aev. | Eev.. OESCRIPTION OF MATERIALS RESULTS [ OR CORE BOKN. | SAMPLE Mo com;ms REMARKS
. -
33.0 5 =
‘U IMaist, brawn, (10VR, 3/3) =
— . L1 aaseys, —_
= (-‘CYOW* CU’H‘V“35> Uoid of scme s
34.0 Aogers dvopped
:C'.:H-lvgs Qe St a3 clavy —
Jerepr lighter 1w calor with -
35.0 Jliwestone axd clevt fragments, C
Jloxse, WNOiSY, B\mwn—q vy (25 CDPPW\ 3537 (34967 20 of =
-1 _ J g : L
—35/2) Chyey fim SAND (M) 3 1 Fecavery
S 2 VoS C
604 1 Awboar @5:;1/'& =
55.“‘3“:1(, Wbis“' l)\'OWﬂ- 3\-97(2'5\/‘ . w rb[cb(\“/" E
—/2) sondy CLAY (ML) Mo vack frasm
E . tn Sewmde.,
37.0.7 _ [ - . = B
38.
Vord.
fagpid cdiarcenmnr
6"&%@\6,
AUC)?Y) &mpp.&
39. Ll ¢} g/

40.

llll..'llr=JlIlIllllﬁllllllllﬁillljlllll

~
111
‘.

"

oS Glagve .

cottings orve Stme

.‘:g;.l .

[‘-)30 € NCamteved

Net

llll'Illlllllllllllllllllll

MRK "ORM & o

JUN 89

‘1 PROJECT

HOLE No.
.



]

HTW DRILLING LOG .
PRQJECT INSPECTOR SHEET3
Fovr Biley  11-1532 oF [ TS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL sLowW
ELEV. EI.bEV. DESCRIPTION :* MATERIALS RES:ILTS OR can BOX No. SAMP:.E No.{ COUNTS REM:RKS
10 ] . -
- J«JL‘CU‘*‘ "
= Ao
- Fock y E
42 — A Culngs
- Belewe khe [
= buReving throgh [T
E Frociored \imestone rmMJ \\‘wus&oE
43 = wirh CLAY ==
4 (losed on 4v<\\:u3 -
E COY\A‘\N\S cva Cb\-h‘vngs> i T:_
4y = —
very e,
s 3 Mowmg' -
= Co"-\-(w.35 E
*Sjbvv\((' —
E Borm3 termineded 1518 C
b - %93 —
Y37 —: 5_
8 = —
@ = -
MRK FORM ¢ o PROJECT . HOLE No. =

JUN 89

Lot



HTW DRiLLING LOG S
1. COMPANY NAME 2 DRILLING SUBCONTRACTOR SHEET 1
Law Environmental Govt Services oF SHEETS
3. PROECT 4. LOCATION
Fort Riley Junction City, Kansas
S. NAME OF DRLLER - 8. MANUFACTURER'S DESIGNATION OF DRILL
Sohn Gn 'Iniﬁk [ ome Wlestern M?_._t\o'\e R332
7. SIZE AND TYPES OF DRILLING " LOGYS . 1 8. HOLE LOCATION
AND SAMPLING EQUIPMENT mz,. 20 Sglit <2 Ovy Cleaning Locility
_&g&ﬁm\ alue 9. SURFACE ELEVAT! 4
AY Cove warvel 7 : v
8% Pock hit 10. DATE STARTED 11. DATE COMPLETED
1April 92 o830 [ 27 A0l T2 %O
12 OVERBURDEN THICKNESS , 15, DEPTH GROUNDWATER ENCOUNTERED
7()1 3 351(/
13. DEPTH DRILLED INTO ROCK / 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRLLING COMPLETED
32, ¢ 33 2haas w deitline
14, TOTAL DEPTH OF HOLE 4{1 }, 17. GTHER WATER LEVEL MEASUREMENTS (SPECIFY) -
18. samzcmmsmi.ss DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20, SAMPLES FOR CHEMIGALANALYS| VOO WETALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECFY) | 2. TOTAL CORE
. RECOVERY
> 1 2V00s - - - - qy
22 DISPOSITION OFHOLE BACKFLLED | MONITORING WELL | OTHER (SPECFY) | 23. SIGNATURE OF NSPECTOR
Mombh‘uq wel| quJE, JAIS/WHW
FELD scREENNG|aEOTECH saveLe|anaymca|  sLow
ELEV. a.fv. DESCRIPTION OF MATERIALS RESULTS | ORCOREBOX No. | SAMPLENo. | COUNTS REMARKS
[ e d L] f 9 )
- (r‘mss, OYGuee Melevia| 10 [ 32 -
— locekq rennd -
= HNu -
1.0 casy -
= |agerrgs [
E =
2.0 3 Silty-chey -
E AY‘“ Ckr“lwag =
3.0_: S;/f')’ CL,A-% C
. -
—q o
4.0_ =
3 =
: = O
5.0 - -
MRK mss PROJECT rmm



HTW DRILLING LOG e
PROJECT INSPECTOR SHEET 1
Fort Riley, Kansas oF SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANaLYTICAL|  BLOW
ELEV. | ELev. DESCRIPTION OF MATERIALS RESULTS | ORCORE BOXNa. | SAMPLENo.| COUNTS REMARKS
a b - c d o ! g n
- — 7
. U@‘()’ LH‘W\I W\ois{;. b’eJJiﬁk- OP\DM‘ l 5,-7455( a?,OL C_\{:
] ey
= L"*f:“ (sYR, 9/2) siky |0 fecuery
JCLAY (cL
6.0 __l ) . H:"tﬁﬂ\)%
] Sowmple.
=
7.0 4 B i -
] Bppm reddish-
—: G b 3\<»WV\
: Oon \'(‘“ CO“"VKjS
8.0 = Cuttivgs SilbycLAy (e
_: H"{"(Smiuvca\
= Gsgers
9.0 3 O ppmn HMu
- Officlt &
. rgery,
= Cravel cuth
Jtop of yeck '
10.0_:_.__ | _ . - = .
JWeothered |[jmogione 1041 L (05
_j | 1 ' a/ & Vewvery
- im& W/ Cove b Weatheed
1103 COmpatent L mesiane Mq * éme*m
3 ‘ GSing <et
:“N\’f\/\ Vogs, 43 10?5'
- 0 127 kil ke
- (rYP?VlrS\\-'fCU\,CGMPo{-eW\’ 1’/7 ey re
12. a;_g\,\a\e_ | . I N K e o
- 24 vun,
_—‘KV\/CJWY, Covmpomtent
1 L iwesteye _endftran for3
. e-}gpi"‘"‘ d ron oz Sﬁve laox

TlTllllll'Illllll]11llllIlllllllllllllllIllllllllllllllll[llllll

ver

MRK FORM ¢ < o

q

JUN 89

PROUECT



JUN 89

HTW DRILLING LOG =
PROJECT INSPECTOR SHEET 1
Fort Riley, Kansas oF SHEETS
FIELD SCREENING | GEOTECH SAMPLE { ANALYTICAL BLOW

] Cove -

: ‘tCAV\ - L)\O(N“/ MQ\“\Q&(CQ\MMQ.\* Ll% L, (/, M :

—_ ‘ _ 81 p C_

] Lineste with vegs, recouery E
15.0_7] / =
- 2, 'Ry —
:Gvex( wea thered 6\(\&(6 l O -

- COJCCLYch§ 5\1\4(9. L I?c QQO C
16-07 Reacts with HC! =
_: 6\“\\@, W\(f\eé \u(—\\f\ :_

. Q -
17.0.3 L\ vsAesll\c\ne W\W\ adeile P 3
JCYrskats. ' 4 woder E

_E o5 :_

31 Endof of 2nd 5 Corq_c,n_w[j 200 gplbrs.
18.0_9 feqn Jd §‘Carerun 1330 Covekox b woker =
:MQ Wwith ealete. # 1 ré4fuvn. -
—Creenish-gvey, Compatent —

J cloyey Shale -
19.0_: — . 5’0,40&&\ l
:5%\( ,mn S{W\uwﬁ ‘n Fecaery E

_: Clay. Clay 15 mived Y 2 RAY :_

g weth sl‘“‘ef*cgmem‘s recovery [
g - W bap £
3 G\feemsl« §Vey S -
—: Compatent C.[G.\(et/ :_
21.0.7 Shele. =
E —
22,0 3
JTecK sele, COVV\PO'*?V‘“". -
— v
ol 3d s 1415 gode V2 E

MRK FORM 55 o PROJECT HOLE Mo




HTW DRILLING LOG =
PAQUECT - INSPECTOR SHEET1
Fort Riley, Kansas - SEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL sLow
ELEV. ELEV. DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLE No.{ COUNTS REMARKS
[ ] b .- [ d ] t ] h
- Cmy/ Proctored, weasheved, Cove oY =
T Levmestane/ shale. Keasts B _
- W ids kicf -
- — B PP — pa—F e -
24.0_ e ere. =
JVery havd, OIS g, y -
] [\kgke a ol
] Srey CLAY & cloy fear
25.0_3 Quleavess, veocks Lot Hey ale =
= st 6o F
26.0_7 Sallews  F
:6'\’9)’, Compotent Shq{ey , -
- Limest ne., 50 fola g
—— Q| .
- 31'RAD recow
103 2 20
dend sF Yok yon 150 _ Qorg laox
28.0.q Brgan Sth 5 ron. 1630 Qore box
- 4 .
:GWY/ COMPO‘\'QW'(', SL‘Q{CX L (‘VUIA 54019\()*,
HL' fn Verieeel
—Jtimestone. Uertical [qu{pnﬁ {reatores,
Jwith . tveom Stdning.
29. 0—]
— Creendh-gray, Compotent,
:C('%‘(?‘/ S\ne.,(e.
30. 0~ p
. 4 5 okl
—] 35 RaD rex
. 137, Rap
a1 O_T,Ve"f haxd, maist, reddish- brown Nbi /
T3AUAY () C Loy
3 ! Han shole
—
MRK FO;M 59 52 PROJECT HOLE No

JUN 89




HTW DRILLING LOG "Q,fc?zoq
PRQJECT : INSPECTOR SHEET 1
Fort Riley, Kansas _ oF SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL| BLOW
EI.fV. ELEV -Wm g MATERIALS RESldJLTs MOME‘ BOX No. SAMP:.EPQ. CG:NTS REM:RKS i
JCreenishgroy, Compotent ' Cuye looy C |
_Jcloyey Shale. #2 =
JendofSthben | tortedlions |
33.0 Jheqan Gih von  (F30 Core bof =
3 Y =
_ETQ”"EJY"Y, Compotent, C
E\"’f“ lowsivatal Limenane -
34'0—: Wwith s, 5-
J Little iron skouns 3 C
= "3 Qﬂ‘f«,}oﬂ@ -
- <7l -
- 6 C
35.0 3 ;@\&y -
3 GWem‘Sh-g&ey, froetored. -
E LUQCM\%J, C(a\(ey 3\/\019, | E
36.0_9 =y C
= G totad 1
H<Calcobeccs shale. Reacts Q.g'KAD ve
J with Hey B LAY Y2
37.0_ Vert hard, ot grep-green
J4CLAY mued with shale
:_Bégg!_g{_éih ran_ 135 last 50 5alhws
38.04 Bexan Hh ran /930
Q__ SNV\PLA L" g Fotod
d Ton ﬂ‘—L\\l, LOm[)O"‘Q)v(- Ferurn R
— Limestone. ey 4,0' RAD
3 dee Yo 3% RAD
39.07] edor and
3 [Eilw.
10.07
—E ‘)o.rtCan’uA +o l:l_qu\ T
0 3 S“M% Mmoo tong (
MRK "ORM g5 o PROVECT - HOLE No.

JUN 89



HTW DRILLING LOG =
PROJECT - INSPECTOR SHEET 1
oF  sEETS
FIELD SCREENING [ GEOTECH SAMPLE | ANALYTICAL BLOW
Qv | e DESCAIPTION OF MATERIALS RESULTS | OR CORE BOX o SAMPLE N com.;ms REMARKS
S Dok greq o blads Cove box HAM - lPP"\E
— Shruud Limes oy b2 ¢ :_
42 —: :_
Jndol Waven G0 Lost Yoglbel
43 — ! =
EA'A‘PY hQW\q‘V\CjI l’JOYeL\O’Q E
— . =
'S open te 433 RS 3“«“"“5 -
- IGS\' clu\rw-j -
L/L/ -—:- :OY'\‘V\%. E-
— $00gallens :_
: l()S“’ C‘b\\'vj E
— 190 qallons -
E lost ok [
o 3
] -
—] C
47 3 3
= -
N = =
5 3 | :
MRK FORM g5 PROJECT HOLE No.

JUN 89

[N ]



HTW DRILLING LOG

FOLE Ma.

1. COMPANY NAME 2 DRILLING SUBCONTRACTOR
Law Environmental Govt Services oyne Westernn Co, Inc. ol sems
3. PROJKECT 4. LOCATION
Fort Riley [1-1s32 Junction City, Kansas
S. NAME OF DRLLER - e MTO DESIGNATION OF DRILL  *
Solhn Goxni esgte rn, Molile RST
7. SZE AND TYPES OF DRLLING S 8. HOLE LOCATION
AND SAMPLING ECUPVENT  ["ai— o To 0 Dyy d&qu kg«'](h{
v ¢ i 9. SURFACE ELEVATION ~ ’
10. DATE STARTED 11. DATE COMPLETED
YAp[ 91 170
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
42,0 343
12, DEPTH DRILLED INTO ROCK 18 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
& ;3’-" 1 é’ Aovi92. 12 ho c[ e
14, TOTAL DEPTH OF HOLE ' 17. OTHER WATER LEVEL MEASUREMENTS (SPECFY)
42,0 -
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 16. TOTAL NUMBER OF CORE BOXES
2 2 2 " ) - , _
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECFY) |21. TOTAL CORE
RECOVERY
1 2 Vohs — 1 Amber — - - %
22. DISPOGITION OF HOLE BACKFLLED | MONITORING WELL| OTHER (SPECFY) | 23. SIGNATURE OF INSPECTOR
Monidoring Well | oot | yee I — WESMJJ\LJ(
~ {FELD screenmalaeotecH saveLe|muarnea]  eLow
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | ORCORE BOX No. | SAMPLE No.| counTs REMARKS
. b e d ° ! ‘8 L]
J6ress, ovgane moters! 9 ppm -
_: Mﬂm&( Soil Cuthings [~
- HNG Gre CL,,L/ -
1.0 _3 brauun i
n Cloyey silt [
— rth some” =
- Sand -
q pu
2'0_. Boulcler/ —
E CGLL)‘CS o3 -
= A0’ -
10 3 0m, brown (107 5/2) =
ey sILT (LY as —
q -
_E G(')SGVV‘&I -fmm deill Cotings :_
4.0_3 =
5.0 o C
PROJECT HOLE No.

MRK (v 55



JUN 89

HTW DRILLING LOG e
PROJECT INSPECTOR ‘ SHEET12
Fort Riley, Kansas OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | ORCORE BOXNo. | SAMPLE Na.| COUNTS REMARKS
a b - c d N ! ] h
Juery soft, dry Lygn  |OPPM | SF L% 0|17 of -
J(0 YR, 5/2) cloyey LT > b, 1 reavery -
(ML) | tomegenss £
6.0 ~
] - Sample.
dp. . Beectder
_— P\Pel“/e \l\\‘\’/ O“knO\,\JV\ Oppm H,UU @w dfw/ﬂpég
E Souvce, AN P?PCIMG :07;3. f-‘/:r‘/ E
7.0_-__ | | _ | | &bﬁe)’. -_
n CQHI'M9§ C
—: SO\W\G as C‘EGUQ ' Glve S’&W‘Q E_
= <£Y0W\ Cb-u-fw%3> Qs C\‘OQUQ =
8.0_- | SILT (ML) =
9.0 =
10.09 N | o N ] -
: -
11,03 =3
12,02 - . I | _ -
E_I-Tm»cl bvitde, dvy silty Oiffico (+ -
3 Bewse cby
- Heor -
13.6— Sna, -
- Pin hex on E
——. C\V‘jCY'S. L
MRkFO%é '5“}5.2 PROUECT , HOLE Mo,




HTW DRILLING LOG " NC92.6S
PROJECT INSPECTOR SHEET 3
Fort Riley, Kansas OF (| SHEETS
FIELD SCREENING | GEOTECH SAMPLE| ANALYTICAL]  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOX No. | SAMPLE No. | COUNTS REMARKS
a b - c d ° ! [} h
- OF’ A Cotfugs are [
: Samte as =
— °r Cc#(“f’& chole. —
- dbiclt o
15.0.° — L - - G ey nil
3 -
16.0_3 3
17.03_ | N L. L -
3 Ck‘fW SILT cHings -
= \C'V'GSQAJ CoHings g ith =
18.0.9 Sowe chy =
19.0 7 3
] :
2009 _ 0 i L 3
JLease moist, fon-bryun o [Orm ab |22 1936|207 of C
_-C/G»)S)Ay feovly giuded fme_l 2 recavery -
35A%0 (sm) Homogenas |
* - Sumple -
21.07 il
— Saady —
- Cottgs |
22.07 . _ . - | _ il
23 .0 3 -
MRK FORM 55 o PROUECT HOLE No ’

JUN 83




[ HTW DRILLING LOG s
PROJECT INSPECTOR SHEET Y
Fort Riley, Kansas CF (, SHEETS
FIELD SCREENING [ GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERWLS RESULTS | OR CORE BOXNo. | SAMPLE No. | COUNTS REMARKS
a -] - [ d ] [] h
3 /Q)ln/JeIf C
3 Cottings C
- CLCDJ#(‘Yla_S Qre Saune as ﬁlo{‘afﬁmm -
dc . IScommy from, [C
24.0_7 0UR. 5'“” SANO CSM) gl yary [
25.0 4 ) g N B B =
- COH"('W%) —
26.0_7] -
27.01 . L _ . __ - _ C
28. 0] F
3 C
29.07 _ | _ [ _ | L —
JCemented 4?95:‘% 1932520) SPiv- Spoon, [
— 'pgu)" to See .
. JJ‘WW& v Slvmle VOokx‘s Snean
3 4 Cloy 20" of vescuy,
3003 HhEN Sompocted 1 o eers |- - e R S
31.0:r-— - o — . e ~ .
3 .€,L-
MRK FORM 55.2 PRQUECT HOLE No.

JUN 89



HTW DRILLING LOG o o
PROJECT INSPECTOR SHEETYS
Fort Riley, Kansas OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW ~
ELEV. | ELEV. DESCRIPTION OF MATERWALS RESULTS | OR CORE BOX No. | SAMPLE No. | COUNTS REMARKS
a b - ¢ d ® f 9 h
33.0 =
-7 O ppm —
. O Cotings [~
34.0 3 -
E CDH“’“JS ave |
] siliv samp E
] B | e F
35.0_—: | —o—h‘ns Jhl(w.? _ :
JVr/ havd, et gey(sy o7y 75 |53 [ 130 S S, |
5l Sy CLAY (CL) with o sy | 1|0 el mder b
Ioctored L ornaht |2 Vods Ivet Sf’lf’rs’km, -
. uye { . , —
36.0_ mestone., ' lA'W\loe\’ 9,0 c-)c -
3 recovery |
__: Wet Somple.
E Fracky E
37.0——1—— s | | - d" ”\V\S :_
: ¢f“r‘[7[|‘¢o[+ 1o :
; P S, Yoc.ky n
38.0 | =
EASSMMQ o be same Very weky
s &3 C\Lnu< bt with Moye _
E ‘FYGC\‘URJ imeskse $han E
39.03 Sail, il
40.0] N B i L | E..
S omLArile
- Can binue ~
2 3 -
MRK FORM 5z o PROJECT HOLE No.

JUN 89



—
HTW DRILLING LOG e
'PAOJECT INSPECTOR SHEET4 (&
Fort Riley JI-1532 Jack Smithpock T =
FIELD SCREENING |GEOTECH SAMPLE | anaLyTicaL|  Blow |
eev. | Ewev. DESCRIPTION OF MATERWALS RESULTS | ORCOREBOXNo. | SAMPLENo.| COUNTS REMARKS
a b 4 d ) ot ] h
q Foctured Shale, Pecage of  [Oppm on @5y 10 auger [
_Jo%evig it @y cloy packed, Collvgs. throgh lock, -
] -
q —
40— ‘ C
JBoYing ferminated O8F -
— 930 GAil 92 =
430 — il
449 = i
E C
‘/,0—_ -
60— il
= =
410—] il
d e
430 il
490 — s
Lo =
MRKFORM 55.2 PROUECT HOLE No.

JUN 89



| iy HTW DRILLING LOG G
1. COMPANY NAME 2 DRILLING SUBCONTRACTOR SHEET 1
Law Environmental Govt Services ayne Weskeyn oF b SHEETS
3. PROECT 4. LOCATION
Fort Riley Junction City, Kansas
S. NAME OF DRLLER O.MANLFACl’t}FERSDESB TIONOF DRILL °
John Gov we\‘, Lowme Westeyin R Molle
7. SEEAND TYPES OF DRLLING | ¢ 8. HOLE LOCATION
AND SAMPUNG EQUPMENT [ 2" x2 q 59{ + SPecn ﬁ;w\,/)ipﬁ Y\I C (PCLV\\ né «[0(\ ‘/
'S"X?' SkmvxL Skeg@:ﬁ_(_ 0. SURFACEELEVATION ~ —
in oy cutbiue b
NX Qo‘(e cyvel . 10. DATE STARTED 11, DATE COMPLETED
%' Rock bt 3 April 92 2075
12. OVERBURDEN THICKNESS , 15. DEPTH GROUNDWATER ENCOUNTERED
300 ~<Q
13. DEPTH DRILLED INTO ROCK 1q Q’ 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRLLING COMPLETED
14. TOTAL DEPTH OF HOLE . , 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
490
18. ceomumsacm DISTURBED UNDISTURBED 18. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYS!S voc METALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECFY) |21, TOTAL CORE
1 — — — ﬁzmaw
1 2 VORA~s { Ambey 3oL
22. DISPOSITION OF HOLE BACKFLLED | MONITORING WELL | OTHER (SPECFY) | 23. SIGNATURE OF INSP
MGV\HGW (azell | Grout fype J%,[ }“’J(S" ‘w']u-
1 FELD SCREENNG| aEOTECH savPLe | anauynear]  sLow
ELEV. | eEv. DESCRIPTION OF MATERIALS RESULTS | ORCORE BOXNo. | SAMPLENo.| COUNTS REMARKS
s b ¢ HNv ¢ . | s h
2 (%55, rgonic moter i Tppm HMo leovel -
— Gyevel £l &(kgw cuthings =
1.0_3 Silly SAw C
E c{\—.'H -
] Cothings _ |
5 :
2.0_ -
- C’GSY e
- C\‘Jjﬁ\'\'\/\j -
3.0 Bome -
3 l‘lM“SfCMf E
3 fmqwg -
4.0_= E_
5.0 C
PROJECT HOLE No

MRK %55



HTW DRILLING LOG e
PROJECT INSPECTOR SHEETY 7
Fort Riley, Kansas OF(, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. ELEV. DESCRIPTION OF MATERIALS RES:LTS OR CORE BOX No. { SAMPLE No. | COUNTS REMARKS
a b - < [ f [ L]
. LGOSG, maist, |y yown (107/@ Oppn |5 F 3932 |20 of E
4 5) Silty Fine pocely Cocve 1 Fewvery £
T Greded SAUOCSM) with  |oockoiend Hoprogens £
6.0 _J Grganic waderial (rocts) . MQ C_
7.0 4 B i B ) B -
J O -
3 C(..-H‘t“ﬂfav QAYe e Gs fﬂﬁm \ on -
—: C”BOVQ |i vie -
- Au o -
8.0 - , 3 GR u
E oected - |
. ke he -
9.0 3 achive, E
10.03 ] _ L =
JLoose, moist, brawn(iovR, 5/2) - a9y [18of  F
3 o ' P | To~12 a4 0 < -
__: 5!“7 fine SAUO(5M> G\b. \2\ Vecr,uey}/ -_._
1.7 C
-5@5(, Walst, hh-h\o%m( YR ;—
Eé/(o) meditim Paesrly Scrh:t E
12,0 3400 (SP) . . ) _ -
13.6 R
:Mcéivw\ Peovly Sored SAD Cothings C
2 o5 Fromdwil <o Hugs =
MRK FORM .5v5-2 PROJECT

JUN 89




HTW DRILLING LOG e L
PROJECT INSPECTOR SHEET? 3
Fort Riley, Kansas OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOXNo. | SAMPLENo.| COUNTS REMARKS
a b - ¢ d ° f [ h
1 Sand cottigs [
- mediom e [T
- (Lsﬁbly fin :
15.0_7 B | » Knkchu(. -
JOevnse, most/dvy +am(as [OPem | K17 AR 1 ol F
_— \/2, C/C:> Wlectiuv»\ pcm-l)r G, j )’?(ouery .-T'
6o i Jraded very clean SAND HGlMcqenoc,S E
lsp) Sampk —
= “Sand by E
= SAMD [
3 Rl IIV‘QL{HO'_:
17.0.7 _ _ - ! | u -
. :
18.0_7 C
19.0_7 3
: Cb\"kﬂ' C‘Q{CJV :
- CGHnys, —
- :
20.Q.73 . | _ - |- _ C
3 LC£)5¢, V\'\Ois*’ bmwy\ (10 Ye OPPM ;?o~22, 3’3,%(0 i' 7! G‘[ -
] 5/6) C[o}t:y-sil+y [ine ((&oueb)« -
. Homsgenns  F
21.03 Semple -
- B :
22.0.7 _ } _ I " __ [
3 KOASL »
—] b oolpressae --_
23 0 - -
MRKFORM 55-2 PRQUECT

JUN 89



HTW DRILLING LOG e
PROJECT INSPECTOR SHEET ¥
Fort Riley, Kansas OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERWALS RESULTS | OR CORE BOX No. | SAMPLE Na. | COUNTS REMARKS
a b _ c d ° f [ h
- CWhiigs are [C
- chyey-silty |
— SAUD (M)
3 Some imesicne [
24.03 Fragments =
Z Clay on lepton~
_: of camter d(ﬁ C
25.0 4 =
_E CSY, 3 /2> CIO*)‘ey’ weedheyed C-. L) 5 Vc’fouerv( E__
Jshle., Hawogenecs
26.0_7 Samnple —
- vy bl |
—_ aferial, ol
J -
27.0__ ‘ . . - » - :_
JS5me as above 27-4’ 1 |ewses|Chemiy] F
— A i:%q* C
. 0-2¢ |
28 . 0——- J' or o./ -,-_
- recoueyy -
29.0—] _ L . - - - =
30. . ’mp 0‘- Yock 30,"!' -
J Brgan caving 1S April 92 1930 2 Core box 'of -
- (rmu\‘{\Cevv\evﬁ -qst 1! $q Q’? < ?M .
_Z—Yeeng - 3ch' COowm PO"Q\M', . 'V\S«(Le o "_
: CO-[CO.Y?M e !cu(e\/ h »uk. : CQSN\S' :
3.6 i
E Reckdish- b}own, Compatent E
TShole. —
e | ;
MRK FORM '5"5_2 PROVECT OLE Mo,

JuU

N 89




.......__HTW DRILLING LOG Dcgecels
PROJECT INSPECTOR SHEET 4§
Fort Riley, Kansas OF (| SHEETS
FIELD SCREENING | GEOTECH SAMPLE | ANALYTICAL|  BLOW
ELEV. | ELEV. DESCRIPTION OF MATERIALS RESULTS | OR CORE BOXNo. | SAMPLE No. | COUNTS REMARKS
a b [ d ° 4 ] h
- - Kove bo eny; -
= d'rcmw\\—cj\rev, weathesed, #1 g Pe’;c: c:/‘i -
1 s\l kKl ccd .
33. O_E reddish-brown, weathered, ﬁ?&%ﬁ E
-] 32 fotal W‘O:ﬁ
- _ 22' RAD Yeade
34.0 7 cwbol1ox 5' (e, £SO _ _ | | 692 £aD
J bepe 20d 5' (e 1L Cove bax
u . #1
—] Feddish- bvawn, Comgotent cnd
35.0 4 T coleareas ghole
= Reocks with Hel : Mo wnder
- loss,
TS, - e
- e This lover (s
36.0_:6“’6”(5]" 1oy, Compotent, free Shele.
:C(&}ey shole. Does nat Qoave and belo
: . ‘ LSSL\Q’Q-LIW\o
—_kecd— with HCL very mueh, Mixfure, i
137.0.9
4 _
ETanﬂm\/’ weo\f\\emc{, . 1 water.
38'0__ SLCJGY Limestone. Reacts | A ¢
Jhorth HCl, 13'4' )ga\gl ¥
—vell shedfied. W E
39.09 Lndof 2nd S ven 130 | :
J Beson 3w S run  THS Cove box -
:En o eved s :
? “grey, weatheve, rFroctoed frH‘e water
Jlimestone. Well Stroailied. : loss, -
0.0 - — — — — — — —— ' C
J'en- g0y, compatent -
Jlimestore, few vugs, -
= -
MRK FORM £ o PROUECT HOLE No.

JUN 89



N

~l9+s' HTW DRILLING LOG .
INSPECTOR SHEET#(,,
OF (, SHEETS
FIELD SCREENING | GEOTECH SAMPLE BLOW
DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. COUNTS REMARKS
c d o 9 h

J ton-grey, comparent Core ooy -

— k e
T Limestone. Some Vugs = nl

Jond vl 'F\'OCQ\,VGS. -
‘E {Smoctes for E—-
. i'ép-:l ad V&weowe;t—
— of cove barrel [

I LT Dvop in coeckds
3 Q)\oc\(-clwkqvey, Compotent cpllsms ln:si:_-m
- S\nn\e\/ Livestone with few 4 ool C_
JVugs. 26 Rap r::*:?q

1 Endaf 3d 5 Gre un_133% _ Yp Rao

- Bé"ykh Uth S’ roun B Cove bay -
i Somne il

= B}G:.k-clc.vkgvey/ Compatent woter loss

:15\‘4(?1/ Limestare, -

- | Hama -
_: Reacks wiih el QCoyzev;?:i\p{g:_
— few —

M vas ov solution -

J Cawrkres, -

3 ¥ okl 00 F

3 Sallons lost [
- durmg coving. |
= 3 ot vecsunl

-] 22' RQAD recouent”
— S9L A0 -

- Feam with ~
—JEnd of Yih T wyn.  BAS 2 N L

JCoveng cow\p\ekei -

MRK FORM ¢ PROUECT HOLE No.



‘--—--_'-_-

FORM
MRK JUNE9

~ HOLE No.
HTW DRILLING LOG S5eR —o/
1. oomwwm 2. DRILLING SUBCONTRACTOR SHEET 1
w ﬁl//meW OFJ s-lssrs/
a pno.:sc*r ,/, 4. LOCATION
Cley - DeF A/5E (St M oF B/cgi 1§/
5. NAMEOF DALLER 6. MANUFACTURER'S DESIGNATION 6F DRILL \
7. SIZE AND TYPES OF DRILLING | 3 % “(0.0.) Stainless Stee/. 8. HOLELOCATION .
AND SAMPLING EQUIPMENT hGund quger Fotinge [ry Clasuing Ezu/n‘v M
9. SURFACE ELEVATION U
D (o COR,) Stanfess steel
Haond avzlr 10. DATE STARTED 11. DATE COMPLETED
v 3-0-J2 3-/3~-72
12. OVERBURDEN THICKNESS ) 18. DEPTH GROUNDWATER ENCOUNTERED
/0.5 1[ eef
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
/0.5 feet
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) { OTHER (SPECIFY) | OTHER (SPECIFY) |21. TOTAL CORE
. Semi-volatilrk REWE:Y
8/ 9 L/O g 7o
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHER (SPECIFY) | 2a. RE OF INSPECTOR
/47/6 g/uq, /f
4 FIELD SCREENING| GEOTEGH sAMPLE AMLYTICALI BLOW
ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLE No. {~ COUNTS REMARKS
a b c d ® f 9 h
F 2 fobn jr'/‘ly ‘ﬂﬂ( do Med. SAND &N’t\ﬁ a:.lvqu;
/'S‘: j /) - on 3‘6'92 fo PPE
— ' 1 & sed, refosald (fhweg it
] /Zra,w ;/,/{7 e o e %fbl ST ondbuciled
= 5/‘}/(/0 9-5 4 DC 5B~ Hhty= sample
5 — ND OIB QC 92-054 5:’»1./'
- td leb - poring
- bodck £ Jled
Z 9-10 £+ PC4B - AYer oé:a'm .
10 ==\Aocor Brwnim-& CLAY b 01/1 mo(e date ccrcdpa j
7057 = ele’u“‘- 2 Mreckl
n Z./ME?7DA/C aJJ4‘(£4‘f boriug
— adyanced o 3-i3f5
7 ¢ b8 -098 seat
Z to leh
—] /fl.f/,u 50 fZ‘/
Z collected
T 4-5ft intery
55 PROJECT HOLE No. HE



1 HTW DRILLING LOG a5
DESB —o 2
1. COMPANY NAME . . 2. DRILLING SUBCONTRACTOR SHEET 1
l aw/ Zwronmmﬁgﬂ o [ seems /
L Iy pacuecr 4. LOCATION
ﬁ//{y"’ ch pA/SI Ffm{r 0‘7 c/fﬂﬂ/hq /’4&//’&/
' 5. NAME OFDALLER  * 8. MANUFACTURER'S DESIGNATION OF DRALL
[+ sze ano TvPes oF DRILING [ By " (0.0.) Stanless steel 8. HOLE LOCATION [
( AND SAMPLING EQUIPMENT Daud Duilc O@ 55y aread A/ ¢ B & é
' J 9. SURFACZELEVATION
- A Ly (02) stady less  Steef
hand Qdiazl 10. DATE STARTED 11. DATE COMPLETED
- 7 3-6-72 3-¢c-73
MR | 12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
[ 13- OEPTH ORILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
)
o TOTAL ospm OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
feet ‘
\| 18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
" - | 20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) {21. TOTAL CORE
, —— RECOVERY
. . 5@,‘1 - v0/> %
8 §a40 8270
22. DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHER (SPECIFY) %RE OF INSPECTOR
lh Hole gl
= a4 FIELD SCREENING| GEOTECH sampLe | anacymeay aLow
ELEV. | DEPTH DESCRIPTION OF MATERIALS RESWLTS | OR COREBOXNa. | SAMPLE No.| COUNTS REMARKS
I a b ¢ d . ! g h
by ;‘ - Daf\( BFDU’"\ S‘\Hj c{nc ‘o ~
ll - med. SARD o
. Y-S feel =
, 53— : . NP -
- BFDWA G/Qfgf SQI/IL// g/LT -
i . » _ SPLIT sarplel
| | o Tau-bown ity Fnera| 7742 Feer ol i
: Méd _g,{/‘/p /'/ -ft,,3 I +€f"{ap :
. -
o— pr—
- ) _ Dpu PL/ Are [
- m XE2 'ﬁler ﬂ:jﬁ 5@;4' ( Co//e«./‘cd-
/5-:——\ ND 025 s IH‘{?’VJ:-
j — —
’v\'f,i : :
- and
I — —
Nt n L
J FORM PROJECT HOLE No. :
" MRK | 55 HF



HTW DRILLING LOG

E No.
;?-(l;j@— o3

1. COMPANY NAME

Law 5/17‘/5

ron 14414/(«/5.//

2. DRILLI

SHEET 1
OF

SUBCONTRACTOR

sl opivoer. L

wees |

3, PRGJECT R 4. LOCATION - . 7
Fr. @'/AL— DelE PR/ ST Cormer Dr v Cleanig Fac )y
5. NAMEOFORLLER / ’ & MANUFACTURER'S DESIGNATIONOF DRILL ~ # /
Cley Dyer LA 55

7. SIZE AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT

T T ED

s A

8. HOLE LOCATION

SO A 2ast

T I ME sk m/ﬂ/ef

of g/o(//g /80

9. SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

_3-(1-95 34(-92

12. OVERBURDEN THICKNESS

15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK

16. OEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14. TOTAL DEFTH OF HOLE

/S f’w’l'

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 18. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | GTHER (SPECIFY) | OTHER (SPECIFY) |21. TOTAL CORE
: St - (A2t Jds %
L1440 ¥27o
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23. S| TURE OF INSPECTOR
Lole ples ﬁ/ { A /‘fz
Y v FIELD SCREENING | GEOTECH SAMPLE ] ANALYTICAL BLOW
ELEV. DEPTH DESCRIFTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLE No. | COUNTS REMARKS
a b ¢ d o ! 2 "
= =
T Bfrl hrown ,g“,r/] -
d  SILT itk weathere _ o
- - 2 -
73 /thieshne ¢ ; iyl 9 _Z’pﬁeef —
3 (Fric =
5 Broon i 4y S, :
- I ow Jeye 7 [yl " -
- N ¢ /{’7 S 7 LT 7.-1,? /—kefL 9053, il
C— ~NO 034/ ~
x-= -
— K . L
= Brown gamL{ SILT -
m PN 14-15 foet pcsB- M3/o13D -
15- MO 033 Sample collec?
- of s intery.
HOLE No.

AN G G GE GBS up S WE WS B BN aN e

MRK "ta5

(4]

PROJECT



HTW DRILLING LOG e

!-

MRK o0

CZ‘F W Kr)wfonﬂ'wmfi/ 5 gm/o 4 Em//‘rm,, ﬂr///:l«,;, oF / SHEETS /
3. PROJECT 4. LOCATION
. ﬂ /—tﬂ_/ — DC F P/;’l/sl‘ Former ﬂy Cleas g F;c,{ // fy
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRLL 4
7. SIZE AND TYPES OF ORILLING | ¥ Yy (T.0) [H.SA 8. HOLE LOCATION
AND SAMPLNG EQUIPMENT  [2 00 (s 2 1= 5 5 mlel 20 74& E'azﬁ MNE corner &/' /3/% /ﬁ)
’ 7 8. SURFACE ELEVATION
10. nms STARTED 11. DATE COMPLETED
3 -10- 92 3-/0-92
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
/5 74’5 r
18. GEOTECHNICAL SAMPLES DISTURBED UNOISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS vOC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) |21. TOTAL CORE
- Bl —vels RECONER
g{g 4O E270
2 DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
" _//
Hole pha ;
LAY FIELD SCREENING | GEOTECH SAMPLE| ANALYT! BLOW
ELEV. | OEPTH DESCRIFTION OF MATERIALS AESULTS | OR CORE BOXNo. | SAMPLENo.| COUNTS REMARKS
a b ¢ d . e 1 [*] h
= cre 7“6 szl -
13 _Com 7 -
7 Greem: P brawn mortied all
3,5 = 7 C Ll47 :
] 7¢rl brown Sandy S1LT H -5 foer -
&1 « R A D ol
‘ol pﬁré Lrowa 5//‘/7 Fine SAND -
B SAND » 258~ Split sample -
. - 9"/0 n/fer Dg’-/A bolfected ot =
/O ] - ////A s Sas //h;.__-
: L /'7,51‘/ (7/00//( 51 /7‘7 ﬁ’?f % ) )14&:’\/6-[ -
—  med Spwp —
3 1y~15 et Jcs5- Dpheate seupte |
—~ / //vm 048 Co (lected -
‘ : /S 5& /lh. :
...: r)\ ‘/Pr Lf / .__.
. .
— —
3 -
~ ,
' PROJECT HOLE No.
55

X
T



HTW DRILLING LOG ¢ 57305
1. ANY, RILLING SUBCONTRACT SHEET 1
o NA;‘:/ Z’V/I’&//M/aﬁv/ i ?Slin /70 I 27;/;/0,,,”».‘4‘—./ pr// .‘pF | sieers [
3. PROJECT 4. LOCATION

Ft /?I.eL PC=FR/ST

Ffmc'r ,ﬁry C/gdm)u, Fu/lf’;

6. MANUFACTURER'S DESIGNATION OF DRILLY/'

CHE - 55

5. NAME OF ORILLER é /{-i p\/(r
v/ il

T, sy

7. SIZE AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

8. HOLE LOCATION -
| WNVE corner of 15/{3; /50

3N CINE  Sampler
/ 9. SURFACE ELEVATION
10. DATE STAATED 11. DATE COMPLETED
3. (O~ 3-10-72

12 OVERBURDEN THICKNESS

15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14. TOTAL DEPTH OF HQ.

+

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

T e — — — — —— - W

MRK i 55

18. GEOTECHNICAL SAMH.ES DISTUHBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS vOoC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) {21. TOTAL CORE
- Semi. vols R %
8AHO T2 70
22 DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHER (SPECIFY) | 23, pﬂune OF INSPECTOR
/7(9 fe 0/»9 y4i /%44/
/ FIELD SCREENING | aEOTECH sampLe|anarndd|  sLow
ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. | SAMPLENo.| COUNTS REMARKS
p b c d . f 9 n
Ji03— Concrete sad ggavel -
A Dick brova s Hy ”7[5‘44’ SAND .
- . -
40 §-5 fret -
. - -- €e o
: fj/—_ GVar broum 51/47 fne ’v N -
' 3 Dari brw/\ sano’r .5/L T '_
¢.0 -
I, 3 Beown sifly fine 4o medivi 910 foet DcSB- -
/10— S5AND AD oS A -
l. 120 J— : [
= Brown Sau z/7 clayey SiLT -
i 15 14+15 feeT] Pcss- C
15— —1 AD OSE -
= =
i HOLE Na.
I PROJECT HF



) £ No.
[ | HTW DRILLING LOG 528-0)
1. COMPANY NAME ] 2. DAILING SUBCONTRACTOR SHEET 1
- < N
[aw Envirenmatal oF | eS|
l 3, pno.:sc*r .. LOCATlON _
7"' /é/éy - ch PA'/SI 17/7'7/?' //’\/ f/gzm/dL u//y
5. NAMEOF DRILER 7 6. MANUFACTURER'S DESIGNATION OF DR -
l 7. SIZE ANO TYPES OF DRILLING | 3 Vg *' (0.P.) St5ch ¢35 Stpye/ | & HOLE LOCATION
AND SAMPLING EQUIPMENT hieed_2uger 2SH. tast of 5/4/,4 /82/
' 9. SURFACE ELEVATION
B s (0.0 ) strinless _Stee!
hof"ld Yy e 10. DATE STARTED 11. DATE COMPLETED
— 3-/0-73— 30-%2
l 12. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED
13. OEPTH DRILLED INTO ROCK 18. DEPTH TO WATER AND ELAPSED TIME AFTER ORILLING COMPLETED
' 14. TOTAL DEPTH OF HOLE L 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
| /5 fret
l 18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) | OTHER (SPECIFY) . OTHER (SPECIFY) |21. TOTAL CORE
— emi-vals RECOVERY
. 5240 f270
"1 22 DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHER (SPECIFY) | 23. SIGNATURE OF INSPECTOR
ll Ll 2/%
/o FIELD SCREENING | GEOTECH sampLe| anauyncad/ sLow
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. { SAMPLE No. | COUNTS REMARKS
a -] d ° f g h
.1 o (oncrete aed graw/ C
= 6 wy-brown si /¢7 Lhe —
- =
- % ’”ed 5/4/1/.0 5 Lo T -
. S — ND -
q ¢.0 7 L -
3 @ray -brwa %“‘/7 SILT -
l 9 . 9—10 feet bcsB- E
/.0' g : ND oA nill
‘ /.53 — | =
-] Browa 5//>‘7 pha Yad /hao/ : .
I 3 SAND o415 et De 5B~ o
- D ND otb -
“ -
l = -
ENo.
: MRK 53:;4955 PROJECT HOL HE



HTW DRILLING LOG BESB -07
1mwmtnv,rﬂmm+&j ZDRILUNGSUBZON;ATWQn o / s“m/
] p?:i Qll\‘!\/ DC(F PA—/S-L .Fd//’/f/' ﬁfy f/azmhﬁ Fa ,/,

5. NAME OF DRILLER

6. MANUFACTURER'S DESIBNATION OF DRILLY

7. SIZE AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

e~

BV (0.0.) stacqless cteel

8. HOLE LOCATION

’2&'/‘//4 {1

Lo of 9/4 (80

Nand mg‘?_-g”

274" (00 ) stalaless Steel

9. SURFACE ELEVATION

(s

10. DATE STARTED

3 —10-9>

11. DATE COMPLETED

3—//-F 2

12. OVERBURDEN THICKNESS ~

15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

14, TOTAL OEPTH OF HOLE
S feet
18. GEOTECHNICAL SAMPLES DISTURBED

18. TOTAL NUMBER OF CORE BOXES

lllllllllllllllllll

K Sus55

PROJECT

HOLE No.

20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER (SPECIFY) (21. TgTAL CORE
" Sl - volats lhs
g142 g2 ‘/700 > *
22 DISPOSITION OF HOLE BACKFILLED | MONITORING WELL | OTHER (SPECIFY) | 23, AJURE OF INSPECTOR
l /74)/%@/ fz‘ /4%"7
/ FIELD SCREENING | GEOTECH SAMPLE Y/ aow
ELEV. | DeFm™ DESCRIPTION OF MATERIALS OR CORE BOX Ne. COUNTS aem:nxs
a b c [ g
t /0 - Concrete and %ravf. -
" A Brown sl SAND with Jrayef -
2. ;_‘M (E8ey ] =
E é 1’47 - b’oam. 5/(/ 7‘7 y-5 4 C
. 5 — g ' n
‘ = 7[;714 h mec/. SAmD -
| —: ISB-o14 =
| 19 7-10 f1. sont v Jab -
, . - DcsB-o78 |
' 470 v Seat to lab | _
15~ ) SPLIT saea /’/é -
C«S)//(L/e/ o
' s M'/eNd’ .
: —

X
m



HTW DRILLING LOG | 38538 08
) mf;“f ﬁl/f/mmw/ﬁtﬂ ) DRLZMSnfoc/é cr(o:tm 7o, ﬁr////‘ny ij’ sHeTs [

4, LOCATDN

’ Pm’ic‘;,' /?;/65/ ' DCF P/}/SI Qfm/f ﬂry (//(4?//)’15 th //&
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' v 9. SURFACE ELEVATION
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l 14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
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14. TOTAL DEPTH OF HOLE

Is et

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

FORM
MRK JUNBS

a
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HTW DRILLING LOG gﬂ“& 10
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3. PROJECT 4. LOCATION N

5. NAME OF DRILLER

bm Q% - Igp <+ % (
6. UFACTURER'S nssaemnol::g%nu
L

Cl% 9%5[
7. SIZE AND TYPES OF DRILLING

VoA Yt <
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) b

2 _1‘/q“51vu',,lm ‘

8. HOLE LOCATION

9. SURFACE ELEVATION

1. DATE COMPLETED
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10. DATE STARTED
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12 OVERBURDEN THICKNESS
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13. DEPTH DRILLED INTO ROCK

18. DEPTH TO WATER AND ELAPSED TIME AFTER DRELING COMPLETED

14. TOTAL DEPTH OF HOLE
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17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
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1
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MRK ‘O 55
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JOB NUMBER 11-1532
DATE STARTED 4/2/92

DATE COMPLETED 4/16/92
DRILLED BY LAYNE WESTERN
LOGGED BY JACK SMITHBACK

CHECKED BY

|Cobbles and gravel

LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

REMARKS:

KEVIN PROCHASKA

DESCRIPTION

TEST BORING RECORD

BORING NUMBER DCF92-01

Gravel fill material

Soft, moist brown (10 YR 4/4) fine grained sandy
SILT

ML

Very loose, moist, brown (10 YR 4/3) fine grained silty

Loose, moist, tan-rust (10 YR &/2) poorly graded
medium SAND with gravel to cobble size limestone
fragments

ML

Hard to very hard, green-brown (5Y 4/2) weathered
SHALE ry gre ( )

Auger refusal- top of rock-coring begins

MONITORING WELL
CONSTRUCTION

Gray fractured LIMESTONE

jsh- SHALE

Reddish -brown clayey SHALE

| LIMESTONE

Reddish-brown clayey SHALE




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DCE92-01 | REMARKS:

JOB NUMBER 11-1532
DATE STARTED 4/2/92
DATE COMPLETED 4/16/92

DRILLEDBY ___ LAYNEWESTERN
LOGGED BY JACK SMITHBACK
CHECKED BY KEVIN PROCHASKA

DESCRIPTION

™ Greenish- ray clayey SHALE with sand sized
limestone fragments

Grey weathered LIMESTONE with fractures

Gray competent LIMESTONE with a few

Gray to dark gray LIMESTONE with vugs

Black to dark gray competent shaley LIMESTONE
with a few vugs

MONITORING WELL
CONSTRUCTION

BORING TERMINATED

PAGE 2 OF 2 __




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DCF92-02 |  REMARKS:
l JOB NUMBER : 11-1632
DATE STARTED 4-16-92
I DATE COMPLETED 4-21-92
DRILLED BY LAYNE WESTERN
LOGGED BY JACK SMITHBACK
l CHECKED BY KEVIN PROCHASKA
ELEV. |DEPTH MONITORING WELL| sym- | LAB SPT
IN IN DESCRIPTION N
' FeeT | FEET CONSTRUCTION | BOLS | TESTS VALUE
5 Grass and organic material ] AN
l Dark brown sandy
SILT :
SM ::::
l 5.0 . 3
. Very loose, moist brown (7.5 YR 4/3) silty SAND
l 0O === == — - - - == S\ 5
Loose, moist brown (7.5 YR 4/4) fine
l grained silty SAND
1O = = = = = = = == - - - - . B 3
I Very loose, moist brown (10 YR 3/3) clayey
and silty fine grained SAND
l 20.0 =M
20.7 1~\_Stiff, moist gray-brown (2.5 Y 5/2) sandy CLAY g
' 21.8 Loose, moist gray-brown (2.5Y 5/2) clayey =
fi ined SAND /CLT
Loose, moist rust-brown (5 YR 5/8)
l medium grained SAND sp b
25.0 .
‘ Very stiff, moist greenish-brown (2.5 Y 4/3) CLAY oL
B~ = = = = = = == = = - - e |
l Very hard, dry greenish-brown (5Y 4/3) [
28.9 M\ weathered shale
299 | Auger refusal - Top of Rock - Coring Begins 50/4"
] | R brown woathered SHALE  _ _ _ |
Greenish-gray competent calcareous SHALE
I 33.0
Gray weathered LIMESTONE with green
l 35.0 | weathered shale 1532.54



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DCF92-02 REMARKS:
JOB NUMBER 11-1532
DATE STARTED 4-16-92
DATE COMPLETED 4-21-92

DRILLED BY LAYNE WESTERN
LOGGED BY JACK SMITHBACK
CHECKEDBY _______ KEVIN PROCHASKA

ELEV. |DEPTH MONITORING WELL| sym- | LAB SPT
IN IN DESCRIPTION N
ront | FRET CONSTRUCTION | BOLS | TESTS| /01 e

Gray to tan, weathered and fractured
LIMESTONE with laminations and vugs

390 [ = = = = = = = = = = — —

401 o — = = = = = = = = = - - = -
.Dark gray to black competent shaley LIMESTONE

45.5—--—-—————--——-"

BORING TERMINATED

1532.54




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORINGNUMBER ___ DCF92-03 REMARKS:

JOB NUMBER 11-1532

DATE STARTED 4-6-92

DATE COMPLETED 4-7-92

DRILLED BY LAYNE WESTERN
LOGGED BY JACK SMITHBACK
CHECKED BY KEVIN PROCHASKA

DESCRIPTION

~~_ Cement

Gravel, bricks, fill material mixed with brown sand

Brown (5 YR 4/3) silty SAND

Brown (10 YR 3.4) dry sandy SILT

Stiff moist brown (7.5 YR 4/3) clayey and sandy SILT

ML

MONITORING WELL
CONSTRUCTION

Loose, moist/wet tan-brown (10 YR 5/4)
clayey fine grained SAND with a few
limestone and chert fragments

SM

Moist, brown (10 YR 3/3) fine grained sandy CLAY

ML

PAGE_1 OF _2




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DCF92-03 REMARKS: PAGE_2 OF_2
JOB NUMBER 11-1532

DATE STARTED 4-6-92
DATE COMPLETED 4-7-92

DRILLEDBY ____ LAYNEWESTEBN
LOGGED BY JACK SMITHBACK
CHECKED BY KEVIN PROCHASKA

Loose, moist brown-gray (2.5 YR 5/2) clayey

N\ fine grained SAND SM 7
Stiff, moist brown-gray (2.5 YR 5/2) sandy CLAY

ML

Fractured LIMESTONE and CLAY

BORING TERMINATED




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DC92-04 REMARKS:
JOB NUMBER 11-1532

DATE STARTED ' 4/4/92

DATE COMPLETED 4/21/92

DRILLED BY LAYNE WESTERN

LOGGED BY THOMAS MATHEW

CHECKED BY KEVIN PROCHASKA

PAGE 1 _OF 2

MONITORING WELL

DESCRIPTION CONSTRUCTION

[ Gr | organic materia
Very firm, moist reddish-brown (5 YR 4/2) -
silty CLAY

Auger Refusal - Top of Rock - Coring Begins
Weathered LIMESTONE
Tan weathered competent LIMESTONE with vugs

Greenish-tan competent SHAL_E
Tan to gray competent LIMESTONE with vugs

Calcareous SHALE mixed with limestone
containing caicite crystals

Greenish gray competent clayey SHALE

Gray weathered LIMESTONE/SHALE with fractures
Very hard, moist gray CLAY

Gray competent shaley LIMESTONE with
vertical fractures

VeVlal
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Greenish-gray competent clayey SHALE
Very hard, moist reddish-brown CLAY

Greenish-gray competent clayey and calcareous
SHALE




LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVI

SION

TEST BORING RECORD

BORING NUMBER DC92-04 | REMARKS:
JOB NUMBER 11-1532

DATE STARTED 4/4/92

DATE COMPLETED 4/21/92

DRILLEDBY ____ [AYNEWESTERN

LOGGED BY THOMAS MATHEW

CHECKED BY ___ KEVIN PROCHASKA

DESCRIPTION

See previous page

MONITORING WELL
CONSTRUCTION

Tan to gray competent LIMESTONE with laminations and vugs}:

Very hard, moist gray-green CLAY mixed with shale

Tan to gray competent LIMESTONE

Dark gray to black shaley LIMESTONE

BORING TERMINATED

PAGE_2__OF _2




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER - DCF92-05 REMARKS:
JOB NUMBER 11-1632

DATE STARTED 4/4/92

DATE COMPLETED 4/ 6/92

DRILLED BY LAYNE WESTERN

LOGGED BY JACK SMITHBACK

CHECKED BY KEVIN PROCHASKA

MONITORING WELL
DESCRIPTION CONSTRUCTION

Very soft, dry brown (10 YR 5/2) clayey SILT ML ::j:j

Hard brittle dry silty CLAY

Clayey SILT and CLAY

Loose, moist tan-brown (10 YR &/6) fine
grained silty SAND

Hard SHALE

Moist tan-brown (10 YR 6/6) fine grained silty SAND

PAGE _1__OF 2




JOB NUMBER

LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DCF92-05 REMARKS:

11-1632

DATE STARTED 4/4/92
DATE COMPLETED 4/ 6/92

DRILLED BY
LOGGED BY
CHECKED BY

LAYNE WESTERN

JACK SMITHBACK

KEVIN PROCHASKA

DESCRIPTION

Very hard, wet gray (5 Y 53) silty sandy CLAY
with fractured limestone

CL

MONITORING WELL
CONSTRUCTION

Fracture SHALE

BORING TERMINATED

PAGE_2_OF_2




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER DCF92-06 REMARKS: PAGE_1_OF 2 _
JOB NUMBER 11-1532

DATE STARTED 4/4/92
DATE COMPLETED 4/18/92

DRILLEDBY __ LAYNEWESTERN
LOGGEDBY ______ JACK SMITHBACK =
CHECKEDBY ______KEVIN PROCHASKA

MONITORING WELL
DESCRIPTION CONSTRUCTION

rass and organic materia
Loose, moist brown (10 YR 5/4) fine grained
silty SAND

Dug up inactive communications line at 8.0'

Loose, moist tan-brown (10 YR 6/6) medium
grained silty SAND

Dense, moist/dry tan (2.5 YR 6/6) medium
grained SAND

p—

0ose, moist brown (10 YR 5/6) clayey to silty
fine grained SAND

Very stiff, moist green-brown (5 Y 3/2) clayey
weathered SHALE

Auger Refusal - Top of Rock - Coring Begins

Reddish-brown competent and weathered
calcareous SHALE




LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER _____ DCF92-06 REMARKS: PAGE_ 2 _OF 2
JOB NUMBER 11-1832.

DATE STARTED 4/4/92

DATE COMPLETED 4/18/92

DRILLEDBY ___ LAYNEWESTERN

LOGGED BY JACK SMITHBACK

CHECKED BY KEVIN PROCHASKA

MONITORING WELL
DESCRIPTION CONSTRUCTION

Tan-gray weathered and fractured well stratified
LIMESTONE

Black to dark gray competent shaley LIMESTONE
with a few vugs

BORING TERMINATED
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LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES BRANCH
114 TOWNPARK DRIVE, 4TH FLOOR
KENNESAW, GEORGIA 30144-5508
4044996800

July 29, 1992

Memorandum for: Commander, Engineer District, Kansas City '
Attn: CEMRK-MD-H, Cpt. Carol Ann Charette
Kansas City, MO 64106

Subject: Technical Memorandum DCF-003: Installation of Exploratory Monitoring Well DC92-
07 at the Dry Cleaning Facility, Ft. Riley, Kansas. Amendment to DCF Draft Modified Well
Installation, Section 4.0 Plan (page 4-1).

1. Purpose: The purpose of this memorandum is to describe the installation of a shallow
bedrock monitoring well adjacent to existing monitoring well DC92-04. This well and
information gathering during drilling will aid in characterization of the shallow bedrock
zone. Pursuant to the requirements as noted in Section XV, Paragraph E of the Federal
Facilities Agreement (IAG), Law Environmental, Inc. Government Services Branch
submits the following modifications and/or changes in field work for the Dry Cleaning
Facility. These changes were agreed to by the following representatives from the Corps
of Engineers, Ft. Riley, KDHE and EPA Region 7:

Corps of Engineers: Mr. Volker Schmidt
Mr. John Cichelli
Mr. Millard Stone

Ft. Riley: ‘ Ms. Janet Wade
KDHE: Ms. Rachel Miller
EPA: Mr. Scott Marquess
Law Environmental: Ms. Judy Hartness

Ms. Mary Ann Brookshire
Mr. Kevin Prochaska
Mr. Gregory Myers

2. Issue/Background/Rationale: Bedrock conditions encountered during the drilling of

monitoring well DC92-04 (see attached log of DCF92-04) indicated a shallow fracture
zone 16 feet below ground surface. Ground water entered this fractured zone during
drilling activities. Ground water was observed entering the borehole after the drilling
ceased. An oily sheen was observed on the water surface in the borehole and sample
analysis by MRD laboratories indicated the material is old hydrocarbon substance. Based
upon these observations during field work at the site, additional characterization is
needed to evaluate whether ground water is present in this upper fracture zone, and if so,
to collect a sample for chemical analysis.

1110DEPT\1532.39
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Technical Memorandum DCF-003
July 29, 1992
Page 2

3. The well installation for monitoring well DCF92-07 will follow the protocols outlined
in the Draft Modified Well Installation Plan of May, 1992, with the following

exceptions:
®  The boring will be advanced into bedrock using a tri-cone bit.
° Soil samples will not be collected.
o The well screen interval will be from 11 to 21 feet belc-)w the ground
surface.
Sincerely,

LAW ENVIRONMENTAL, INC.

o . £ ﬁAM

Kevin M. Prochaska, P.G. e Gregory P. Myers, P.G.
Project Manager Principal

KMP:mih

Attachment

1110DEPT\1532.39
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APPENDIX F

MONITORING WELL DEVELOPMENT/ADDITIONAL DEVELOPMENT
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LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEeT _ 1 oF 1

JOB NAME ___Ft, Riley, Kansas JOBNO. __11-1532
BY __ REJ | DATE _5/03/92  CHECKED KMP DATE __9/02/92
WELL DEVELOPMENT DATA

1. Well No. _ DCF92-01
2. Date of Installation : _ 4/16/92
3. Date of Development : 4/23, 24/92 - 5/1-3/92

4. Static Water Level (TOC): Before Development 42.04 .M. 24 Hours After ___" 41,97
5. Quantity of Water Loss During Drilling, If Used 260 Gal. |
6. Quantity of Water Loss During installation, If Used 24 Gal.
Start During £nd
7. Physical Appearance VeryTurbid _Clear _Clear 2 _Clear
Specific Conductance (umhos/cm) 1325 1225 1250 _125_0_.
Temperature (C9) | 17 15 15 16
Turbidity (NTU) >200 -9 9 19
pH (s.u.) 7.3 7.3 7.3 7.2
8. Screen Length 10.0 ft. (aftor cut-off was removed)
9. Depth of Well (TOC): Before Development 49,65 ft;  After Development __ 49,51 .

10. Type and Size of Well Development Equipment : QED manuf. well wizard; air compressor

mod_el SGH-E1010; well controller No. 3013 with a PVC development pump

11. Type of Surge Equipment: _Two-inch surge block with 3/4 inch Triloc 5 foot extensions

12. Height of Well Casing Above Ground Surface : 1.76 ft. (From Survey Data)

13. Quantity of Water Removed : 852 Gal.  Total Time for Development: ___ 26/0  Hr./Min.

14. Date & Time Water Sample Collected : _4/28/92 1755

REMARKS:

1632.54
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4 —="—..---__= LAW ENVIRONMENTAL, INC.

% > GOVERNMENT SERVICES DIVISION

_ A SHEET 1 ofF _1
JOB NAME ___Ft, Riley, Kansas __ JOBNO.__11-1532
BY __ REJ DATE _4/29/92 CHECKED KMP__ DATE __9/02/92

WELL DEVELOPMENT DATA
1. Well No. __DCF92-02

2. Date of installation : ﬂ( 21/92
3. Date of Development : Initial Development 4/29/92

4. Static Water Level (TOC): Before Development 41,65 fl.. 24 Hours After ___ 41.17

5. Quantity of Water Loss During Drilling, If Used 500 Gal.

6. Quantity of Water Loss During Installation, If Used 0 . Gal.

Stagt v During End

7. Physical Appearance VeryTurbid _Clear  _Clear 2 _Clear
Specific Conductance (umhos/cm) 1300  _1335  _1335 = _1330
Temperature (C9) 19 2 @ 22 22
Turbidity (NTU) | _>200 _28 3.8 3.8
pH (s.u.) 6.6 7.1 7.1 74

8. Screen Length 10.0 ft. (atter stlck-up was cut)

9. Depth of Well (TOC): Before Development 48.10 ft.. After Development __ 47,66  ft.

10. Type and Size of Well Development Equipment : QED manuf. well wizard; air compressor

model SGH-E1010; well controller No. 3013 with a PVC development pump

11. Type of Surge Equipment: _Two-inch sumg_block with 3/4 inch Triloc 5 foot extensions

12. Helght of Well Casing Above Ground Surface : 1.93 ft. (From Survey Data)

13. Quantity of Water Removed : 175 Gal.  Total Time for Development : ___ 10/0 Hr.Min.

14. Date & Time Water Sample Collected : _4/29/92 1300

REMARKS:

1532.54



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION
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SHEET 1 oF _1

JoBNAME ___Ft. Riley, Kansas JOBNO. __11-1532
BY _ REJDLG ~ DATE_411Q/92 CHECKED KMP DATE __ 9/02/92

WELL DEVELOPMENT DATA
1. Well No. __DCF92-03

2. Date of Installation : _4/07/92
3. Date of Development : _4/10/92

4. Static Water Level (TOC): Before Development 38.17 ft.. 24 Hours After ____ 38,31 ft
5. Quantity of Water Loss During Drilling, If Used 0 Gal.
6. Quantity of Water Loss During Installation, if Used 10 Gal.
Start During End
7. Physkal Appearance Very Turbid MilldyTurbid _Turbid =~ _Clear
Specific Conductance (umhos/cm) 1200 1500 1500 1500
Temperature (C%) —19 20 20 20
Turbidity (NTU) —>200 53 50 20
pH (s.u.) 74 7.2 7.3 7.3
8. Screen Length 10.0 ft.
9. Depth of Well (TOC): Before Development 47,21 ft;  After Development __ 47.18  tt.

10. Type and Size of Well Development Equipment : QED manuf. well wizard; air compressor

model SGH-E1010; well controller No. 3013 with a PVC development pump

11. Type of Surge Equipment: _Two-inch surge block with 3/4 inch Triloc 5 foot extensions

12. Height of Well Casing Above Ground Surface : 1.80 ft. (From Survey Data)

13. Quantity of Water Removed : 600 Gal.  Total Time for Development: __10/12  Hr.Min.

14. Date & Time Water Sample Collected : _4/10/92 1645

REMARKS: Initially, water had a shale oil sheen. ‘

1532.54



| 7. Physical Appearance

LAW ENVIRONMENTAL, INC.
¥ GOVERNMENT SERVICES DIVISION

al

7

N SHEET _ 1 oF _ 1
JOB NAME ___Ft, Riley, Kansas ' JOBNO. __11-1532

BY REJ/BMC DATE CHECKED KMP DATE __9/2/92
WELL DEVELOPMENT DATA

1. Well No. __ DCF92-04

2. Date of Installation : ___ 4/21/92

3. Date of Development :

4. Static Water Level (TOC): Before Development ft.. 24 Hours After ____ ft

5. Quantity of Water Loss During Drilling, if Used Gal.

6. Quantity of Water Loss During Installation, if Used Gal.

Start During

Specific Conductance (umhos/cm) /

v
Temperature (C*) ‘ﬁ\’, /
=
- F

Turbidity (NTU)

pH (s.u)

8. Screen Length ft.

ft.;  After Development ft.

9. Depth of Well (TOC): Before

10. Type and Size of Well Dev:

11. Type of SurggLquipment:

12. Height of Well Casing Above Ground Surface : : ft. (From Survey Data)

13. Quantity of Water Removed : Gal.  Total Time for Development : Hr./Min.

14. Date & Time Water Sample Collected :

REMARKS: Monitoring well only produced 025. of water every 4 hours - 8 hrs.

1532.54



1“““.‘
.ulllll"

LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

A SHEET__ 1 OF _ 2
JOB NAME ___Ft, Riley, Kansas JOBNO. __11-1532

BY  REJDLG  DATE_4/11/92 CHECKED KMP DATE __9/02/92

WELL DEVELOPMENT DATA
1. Well No. __DCF92-05
2. Date of Installation : _4/06/92
3. Date of Development : __4/11/92
4. Static Water Level (TOC): Before Development 35.5 fl.. 24 Hours After ___ 35.39
5. Quantity of Water Loss During Drilling, if Used 0 Gal.
6. Quantity of Water Loss During installation, If Used 10 Gal.
Start During End
. 7. Physical Appearance Very Turbid VeryTurbid Very Turbid VeryTurbid
Specific Conductance (umhos/cm) 1050 1000 1000 1050
Temperature (C*) 18 18 18 19
Turbidity (NTU) >200 >200 >200 >200
pH (s.u.) 7.2 7.4 7.4 74
8. Screen Length 10.0 (Before pad was Installed) (After pad was Instailed)
9. Depth of Well (TOC): Before Development 42.78 ft.;  After Development 42.77 ft.

10. Type and Size of Well Development Equipment : QED manuf. well wizard; air compressor
model SGH-E1010; well controller No. 3013 with a PVC development pump

11. Type of Surge Equipment: _TWo-inch surge block with 3/4 inch Triloc 5 foot extensions

12. Height of Well Casing Above Ground Surface : -26 ft. (From Survey Data)

13. Quantity of Water Removed : 18 Gal.  Total Time for Development : 9/25 Hr/Min.

14. Date & Time Water Sample Collected : _4/11/92 1715

REMARKS: 1st Development

1632.54
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LAW ENVIRONMENTAL, INC.
* GOVERNMENT SERVICES DIVISION

SHEET__2 _ OF _2
JOB NAME ___Ft. Riley, Kansas ' JOB NO. __11-1532

BY ___REJ/COK DATE _5/13/92 CHECKED KMP DATE __ 9/02/92
WELL DEVELOPMENT DATA

1. Well No. __DCF92-05

2. Date of Installation : _ 4/06/92
3. Date of Development : __5/12-13/92

4. Static Water Level (TOC): Before Development 35.85 ft.. 24 Hours After '35.SO ft
5. Quantity of Water Loss During Drilling, If Used 0 Gal.
6. Quantity of Water Loss During Installation, if Used 10 Gal.
Stat During End
7. Physical Appearance Very Turbid _Clear Clear Clear
Specific Conductance (umhos/cm) 1150 1250 1225 1250
Temperature (C%) 21 18 19 20
Turbidity (NTU) 2200 @ _22 15 17
pH (s.u.) 7.8 1.7 7.6 1.7
8. Screen Length 10.0 ft.
9. Depth of Well (TOC): Before Development 42.77 ft; After Development ___42,12 .

10. Type and Size of Well Development Equipment : QED manuf. well wizard; air compressor

model SGH-E1010; well controller No. 3013 with a PVC development pump
11. Type of Surge Equipment: _Two-inch surge rings attached to develdgment pump.

12. Height of Well Casing Above Ground Surface : -.26 fi. (From Survey Data)

13. Quantity of Water Removed : 115 Gal.  Total Time for Development : ___10/15 _ Hr.Min.

14. Date & Time Water Sample Collected : _5/13/92 1015

REMARKS:_.

and purgigg event.

1532.54
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LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET 1 oF_1

JOB NAME ___Ft. Riley, Kansas JoBNO. __11-1532

BY REJDLG ~~  DATE_4/23/92 CHECKED KMP DATE __9/02/92

WELL DEVELOPMENT DATA
1. Well No. DCF92-06
2. Date of Installation : __4/18/92
3. Date of Development : __4/23/92
4. Static Water Level (TOC): Before Development 43.37 ft.. 24 Hours After ___- 43,51
5. Quantity of Water Loss During Drilling, f Used 100 Gal.
6. Quantity of Water Loss During Installation, If Used 24 Gal.
Start During End
7. Physical Appearance VeryTurbid _Turbid Clearing _Clear
Specific Conductance (umhos/cm) 1450 1275 1275 1250
Temperature (C9) 17 18 18 18
Turbidity (NTU) —>200  _>200 89.5 17.0
pH (s.u) 7.0 7.3 7.2 7.1
8. Screen Length 10.0 ft.
9. Depth of Well (TOC): Before Development 50.78 ft;  After Development ___ 50.75  ft.

10. Type and Size of Well Development Equipment : QED manuf. well wizard; air compressor

model SGH-E1010; well controller No. 3013 with a PVC development pump

11. Type of Surge Equipment: _Two-inch surge block with 3/4 inch Triloc 5 foot extensions

12. Height of Well Casing Above Ground Surface : 1.6 ft. (From Survey Data)

13. Quantity of Water Removed : 386 Gal.  Total Time for Development: ___28/45 _ Hr.Min.
14. Date & Time Water Sample Collected : _4/23/92 1815 ‘

REMARKS: Initial development all parameters stabilized per Corps protocol.

Second purging event removed additional gallons to meet three times the water added

during drilling and installation.

1532.54



DEPARTMENT OF THE ARMY
KANSAS CITY DISTRICT. CORPS OF ENGINEERS

700 FEDERAL BUILDING LAW ENVIRONMENTAL

KANSAS CITY. MISSOURI 64106-2896

REPLY TO | JUN 1 9 1992

ATTENTION OF:
June 12, 1992 o
' GOVERNMENT SERVICES
Hazardous and Toxic Waste
Project Management Branch

Mr. Lou Karably

Law Environmental, Inc.

115 Townpark Drive

Suite 400

Kennesaw, Georgia 30144-5508

Dear Mr. Karably:

After discussion with my staff, I have determined that the
wells at the three sites at Fort Riley have not been properly
and/or completely developed. You are hereby directed to perform
additional well development which is within your scope of work
and IAW the work plans. The additional well development
criteria/procedures for ground water monitoring wells at Fort
Riley Sites (Pesticide Storage Facility, Dry Cleaning Facility,
and South Funston Landfill), which was mutually established and
agreed to between the Corps Of Engineers, Fort Riley, Law
Environmental, EPA and KDHE, are as follows: ‘

1. Surge for 15 minutes using a surge block.

2. Pump until water becomes translucent. Use QED pump on
DCF and PSF wells 1, 2, 3, 4. Use a higher yielding pump on all
SFL wells and PSF-05 well.

3. Record time and volume required to pump to a translucent
state. -

4. Repeat steps 1, 2, and 3 until time of pumping to a
translucent state is stabilized over 3 consecutive surge/pump
cycles within 30 seconds.

5. Record NTU, PH, specific conductance and temperature at
end of last surge/purge cycle

6. Pump until water becomes clear. (Note: Pump from entire
screen interval. Move pump up and down well screen, one time at
two foot intervals until clear water appears at each 2 foot
interval.



7. Measure NTU, PH, specific cohductance, and temperature.

8. If NTU is equal to or less than 30 units, well
development is complete. If NTU is greater than 30 units
following additional well development effort, -the USACE project
manager will be contacted immediately with all pertinent data so
that the issue can be revisited with Fort Riley and the
regulators to determine if 1) well development should be
continued or abandoned and/or 2) an alternate sampling procedure
should be pursued to achieve the 30 NTU criteria.

The approved water source for well development of the wells
at Dry Cleaning and Pesticide Storage site is either distilled
water or McCormick well water (the same water used during
drilling). We are awaiting a decision by EPA as to whether or
not they will allow us to use well water from the development of
the bottom of the screen in the shallow landfill wells for use in
surging the upper portion of the screen in the same well.

If you have any questions, please call CPT Carol Charette, of
my staff, at 816-426-7446. :

Sincerely,

Wilbur H. tin, Jr.
Colonel, Corps of Engineers
District Engineer



LAW ENVIRONMENTAL, INC.
¥ GOVERNMENT SERVICES DIVISION

SHEET __1 oF ___1

JOB NAME ___Ft. Rlley (DCF) JOB NO. 11-1532

BY __D. Grey R. Jones DATE __6/23/92 CHECKED KMP DATE 9/02/92

WEATHER: LOW: _ 75° HIGH: __83° RAIN (inches): OTHER: _Sunny
ADDITIONAL DEVELOPMENT FORM

MONITORING WELL NO: DCF92-01 DATE OF DEVELOPMENT: ______ 6/23/92

STATIC WATER LEVEL: BEFORE DEV. (TOC) _41.75' 24 HRS. AFTER DEV. ——41.90'
TOTAL DEPTH: BEFORE DEV. (TOC) __48.94'  AFTER DEV. (TOC) 49,52
LENGTH OF WATER COLUMN: 7.19"
| TIME TO TOTAL
SURGE/PURGE TRANSLUCENCE pH | conp.| TEmP. | NTU GALS.
CYCLE # STATE C REMOVED
1 12 min. 6.9 | 1250 24 51 58
2 12 min. 25 sec. 72 | 1400 24 46
3 11 min. 45 sec. 72 | 1250 24 42
Final pumping (Top)| 7.1 | 1200 26 13
¢ Bottom : 7.0 | 1200 26 5 v
REMARKS:
15632.54



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET __1 oF ___1

JOB NAME ___Ft. Riley (DCF) JOB NO. 11-1532
By __D. Grey R.Jones DATE __6/24/92 CHECKED___KMP DATE __9/02/92
WEATHER: LOW: __80° HIGH: __92° RAIN (inches): OTHER: _P, Cloudy
ADDITIONAL DEVELOPMENT FORM
Monitoring Well No: DCF92-02 Date of Development: 6/24/92 )
Static Water Level: Before Dev. (TOC) __41.16' 24 hrs. After Dev. 41.27 '_
Total Depth: Before Dev. (tTOC) 47.63' After Dev. (TOC) 47.63'
Length of Water Column: 6.46'
TIME TO TOTAL
SURGE/PURGE TRANSLUCENCE pH | COND.| TEMP. NTU GALS.
CYCLE # STATE REMOVED
1 5 min. 0 sec. 7.66 | 1470 88.6 10 41
2 2 min. 0 sec. z6a | 1430 80.2 44
3 1 min. 50 sec. 768 | 1420 75.8 21
4 1 min, 35 sec. z66 | 1410 72.9 27.5
Final pumping (To ' 765] 1400 | 727 12
* Bottom 767 | 1410 7341 65 Y
REMARKS:

1532.54



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

| SHEET __1 oF _1
JOB NAME ___Ft. Rlley (DCF) JOB NO. 11-1532

BY __B. Craig D. Grey DATE 6/15-17/92 CHECKED KMP DATE __ 9/02/92
WEATHER: LOW: __70° HIGH: 8Q° RAIN (inches): OTHER: _Sunny
ADDITIONAL DEVELOPMENT FORM
Monitoring Well No: DCF92-03 Date of Development: 6/15-17/92 )
Static Water Level: Before Dev. (TOC) __37.92' . 24 hrs. After Dev. 38.50"
Total Depth: Before Dev. ({tTOC) 47.15%' After Dev. (TOC) 47.1%'
Length of Water Column: 9.23' |
TIMETO TOTAL
SURGE/PURGE TRANSLUCENCE pH | COND.| TEMP. NTU GALS.
CYCLE # STATE °C REMOVED

1 78 min. 7.3 | 1300 17.6 145 606

2 50 min. 7.5 | 1250 24 196

3 47 min. 7.8 { 1300 __28 160

4 58 min. 7.4 | 1310 26 170 _

5 41 min. 75 1 1300 28 162

6 34 min, 79 | 1310 25 140

7 56 min, 76 | 1250 18 158

| Final pumping (Top)] 30 min, 74 1300 | 175 19
I Middle 23 min. 74 | 1300 19 268
Bottom 5 | 1310 205 20 Y

REMARKS: Added a total of 30 gallons during developing monitoring well

| inorder to develop upper section of the screen.

1532.54
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LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET __1 OF 1
JOB NAME Ft. Riley (DCF) _ JOB NO. 11-1532
BY __R. Jones D. Grey DATE 6/25/92 CHECKED KMP DATE _ 9/02/92
WEATHER: LOW: __75° HIGH: 90° RAIN (inches): OTHER:
ADDITIONAL DEVELOPMENT FORM
Monitoring Well No: DCF92-04 Date of Development: 6/25/92
Static Water Level: Before Dev. (TOC) __40.42' 24 hrs. After Dev. 40.90'
Total Depth: Before Dev. ({TOC) 44.42' After Dev. (TOC) 44.35'
Length of Water Column: 4.00'
TIME TO TOTAL
SURGE/PURGE TRANSLUCENCE pH | COND.| TEMP. NTU GALS.
CYCLE # STATE °F REMOVED
1 44 min. 0 sec. 78 | 1212 85 161 31
2 1 hr. 1 min. 7.9 1176 85 85
3 58 min. 0 sec. 7.75 | 1247 82 66.2
4 90 min. 782] 1212 | 79 >200
5 surged -‘15 min. v

REMARKS: _Water recovered is drilling water. The monitoring well was not further

developed after 5 cycles.

1532.54




= = LAW ENVIRONMENTAL, INC.
T—— GOVERNMENT SERVICES DIVISION
- SHEET __1 oF__1
JOB NAME ___Ft. Riley (DCF) JOB NO. 11-1532
BY __S. Ruth T.Mathew  DATE 6/27/92 CHECKED____KMP DATE __9/02/92 -
WEATHER: LOW: HIGH: RAIN (inches): OTHER:
ADDITIONAL DEVELOPMENT FORM
Monitoring Well No: DCF92-05 Date of Development: 6/27/92
Static Water Level: Before Dev. (TOC) __34.78' 24 hrs. Alter Dev. 34.94'
Total Depth: Before Dev. ({TOC) . 42.10' After Dev. (TOC) 41.95'
Length of Water Column: 7.32'
| TIME TO | TOTAL
SURGE/PURGE TRANSLUCENCE pH | COND.| TEMP. | NTU GALS.
CYCLE # STATE °F REMOVED
1 34 min. 56 sec. 693 | 1200 | 183 92 138
2 29 min. 38 sec. 710 | 1300 | 176 105
3 26 min. 33 sec. 7.11 | 1300 18.4 65
4 26 min. 40 sec. 6.67 | 1200 172 96
5 24 min. 05 sec. 6.90 | 1280 165 41
6 23 min. 56 sec. 6.81 | 1280 17.9 65
7 23 min. 50 sec. 691 | 1300 | 169 75
8 29 min. 29 sec. 6.94 | 1300 17.7 122
Final pumping (Top)| 7.87 | 1400 184 24
Middle 692| 1300 | 182 19
Bottom 6.99 | 1350 175 28
V 9 37 min. 21 sec. 6.97 | 1200 175 79
REMARKS:
1532.54



|
1

£ = AW ENVIRONMENTAL, INC.
. -~ GOVERNMENT SERVICES DIVISION

JOB NAME ___Ft. Riley (DCF)

BY __D.Grey T.Mathew  DATE 6/24/92 CHECKED

JOB NO.

SHEET __1

oF__1

11-1532

KMP

WEATHER: LOW: __80°  HIGH: __92°  RAIN (inches):

DATE 9/02/92

OTHER: _P. Cloud

ADDITIONAL DEVELOPMENT FORM
Monitoring Well No: DCF92-06 Date of Development: 6/24/92
Static Water Level: Before Dev. (TOC) __ 43,52' 24 hrs. After Dev. 43.50'
Total Depth: Before Dev. (fTOC) 50.06' After Dev. (TOC) 50,08
Length of Water Column: 6.54'
TIME TO TOTAL
SURGE/PURGE TRANSLUCENCE pH | COND.| TEMP. NTU GALS.
CYCLE # STATE °F REMOVED
1 7 min. 30 sec. 7.61 ] 1050 184 92 35
2 4 min. 40 sec. 7.70 { 1280 82.9 97
3 4 min. 30 sec. 7671 1390 83 52
4 4 min. 30 sec. 7.71 | 1410 82.7 67
Final pumping (Top)j 771 | 1450 845 15
* Bottom 778 | 1490 | es.1 135 Y
REMARKS: Added a total of three gallons of DI water to monitoring well.
1532.54



APPENDIX G

GEOTECHNICAL ANALYSIS
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GRAIN SIZE DISTRIBUTION DIAGRAM
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GRAIN SIZE DISTRIBUTION DIAGRAM

PER CENT COARSER BY WEIGHT
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APPENDIX H
SURVEY DATA/S8ITE MAP



HE S5 - O A - I N SN BF SE B G BN BN E BN E ..

DRY CLEANERS AREA

MONITOR WELLS

———

[ .
POINT NO. | NORTH EAST GROUND TOP OF
- ELEVATION | CASING
- | ELEVATION
MW 1 268,085.86 | 2,343,473.10 | 1090.3 1092.06
MW 2 267.955.20 | 2,343,330.67 | 1087.1 1089.03
MW 3 267,872.86 | 2,343,372.46 | 1084.77 1086.57
MW 4 267,837.57 | 2,343,056.57 | 1085.6 1087.37
MW 5 267,803.45 | 2,343,354.16 | 1083.0 1082.74 .
MW 6 268,047.65 | 2,343,358.34 | 1090.8 1092.40
MW 7 067.848.66 | 2,343,051.14 | 1086.1 1087.98
M#ﬁg——_
DRY CLEANERS AREA
SURFACE WATER POQINTS

e — mem———ee—
POINT NO. | NORTH EAST ELEVATION
SW 1 267,942.37 | 2.343,515.52 | 1061.8
SW 2 06772152 | 2,343,350.18 | 1055.5
SW 3 267,399.73 | 2,343,398.30 | 1045.5

DRY CLEANERS AREA

SEDIMENT SAMPLE
POINT NO. | NORTH EAST ELEVATION
sSD 1 267,938.80 | 2,343,512.72 | 10621
SD 2 067,716.38 | 2,343,348.75 | 1055.8
SD 3 267,396.38 | 2,343,400.12 | 1046.0




DRY CLEANERS AREA

BORE HOLES
[—— .
POINT NO. | NORTH EAST ELEVATION
SB 1 | 26791457 | 2,343,16267 | 1086.2
SB 2 267,047.68 | 2,343,288.17 | 1087.6 |
SB 3 267.968.67 | 2,343,409.62 | 10876 4‘
| sB 4 267,939.91 | 2,343,374.60 | 1085.50
PB 5 267,909.35 | 2,343,325.26 | 1085.54
SB 6 067,022.79 | 2,343.249.75 | 1086.93
| sB 7 067,844,068 | 2,343,237.77 | 1085.88
SB 8 067,859.31 | 2,343,093.56 | 1086.23
SB 9 267,814.12 | 234316372 | 108484 |
SB 10 267.749.04 | 2,343,231.84 | 1083.1
SB 11 26775102 | 2.343,303.95 | 10817 |
| sB 12 £67,822.10 | 2,343,376.45 | 1083.0
SB 13 267,921.22 | 2,343,393.66 | 1085.3
SB 14 067,732.17 | 2,343,381.80 | 1062.6
SB 15 267,587.34 | 2,343,267.24 | 1057.4
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APPENDIX I

MRD DATA/REVISED SAMPLING PROCEDURE



MAY 20 'Sz 12:43 CEMRK 3816 426 2730 P.5/5

DEPARTMENT OF THE ARMY
Misseuri River Division, Corps of Engineers
pivisien Laboratory
Omaha, Nebraska

Total Fuel Bydrocarbons 7 Emmy
FAMIS No: 471

' Project: Fort Riley - Dry Cleaning Facility: Fort R:.ley, KS

Qc Sample Identifier: Method Blank
Date sample Taken: NA Customer Sample No: NA
Date S8ample Received: Na MRD Lab sSample No: 920511MB
Date Extracted: 11 May 92 .
Date Analyzed: 11 May 92

l Analysis Method: EPA Method 8015 (Medified)

Sample Description: DI Water :
ample Coantainer Used: 40 ml vial Analyst: M. wWoster

T e ]

I ' RESOLTS

voa vial of DI water (44-11) was transferred te a 50 ml crmp-sealed septun

':.op glass bottle and 5 ubL of p-brumefluvcsobenczene (BFB) surrogate spike
solution was added., The cottle was sealed, then heated in a water bath at
90°C for one hour. One milliliter of headspace gas was injected into the gas

lchroraa.tograph '

Analysis Sanple Detection
l for Result(ug/L) Limits (pg/L)
' | TFH, C6-Cl6 u 50

BFB surrvgate Recovery: 100.03%

u: Below Detection Limit

Approved BY: ) c§ . Date: 5‘ lq -92.

‘- — -



i
B
L
1

‘ FAMIS No:
Project:

471

QC Sample Identifier:
§ oate semple 7aken:
pate Sample Received:
Date Extracted:

l Date Analyzed:
I gample Description:
sample Container Used:

Analysis Methoa:

FAY 28792712743 CEFRK 816 426 2730

P.4/5

DEPARTMENT OF THE ARMY

l@issouri River Division, Corps of Engineers

Division Lakoratery
Oomaha, Nebrasika

Total Fuel Eydrocardons

PRELIMINARY

Fort Riley - Dry Cleaning Facility; Fort Riley, KS

Laboratory Duplicate

21 Apr 92 Customer Sample No: Core Water (DC92-04)
22 Apr 92 MRD Labp Bample No: 9520223«HOQ16

11 May 92 .

11 May 92

EPA 8015 (Modified)

Water

40 ml glass vial Analyst: M. Woster

—

l VoA vial of sample (44 ml) was transferred to a 50 ml crimp-sealed

eptun-top glass bottle and 5 pl of p-bremofluorobenzene (BFB) surrogate spike

solution was added. The bottle was sealed, then heated at 90°C for one hour.
ne milliliter of headspace gas was injected into the gas chromatograph.

RESULTS

l Analysis Sample Sample Detection
for Result 1 Result 2 Limits (ug/L)
' TFH, C6-~Cl6 243 160 50
BFE Surrogate
' Recovery (%) £89.2 67.5
Average = 202 pg/L
l RPD = 41

u: Below Detection Limit

lApproved By»z B(Zuzﬁ é MM Date: _5*/‘7*9&
i
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l " TAY 20 792 12:43 CEMRK 816 426 2730 //_/‘_5‘39// // P 3s
DEFARTMENT OF THE ARMY
l Missouri River Divisien, Corps of Engineers

pivision Laberatery
Omaha, NebrasXka

Total Fuel Hydroecarbdens . mamaﬁ?
lnnzs No: 471

Project: Fort Riley - Dry Cleaning Facility; Fort Riley, KS
Date Sample Taken: 21 Apr 92 Customer Sample No: Core Water (DC92-04)

Date Sample Received: 22 Apr 92 MRD Lab Sample No: 920423-HCle
Date Extracted: 11 May 92 ’ :
l Date Analyzed: 1l May 82

Analysis Method: EPA Method 8015 {(Modified)}

l sample Description: Water
Sample Container Used: 40 nL glass vial Analyst: M. Wost:zx

l—__—__;—- e ———— e e — R

RESULTS

VOA vial of sample (44 ml) was transferred to a 50 ml crimp-sealed
septum~top glass bottle and 5 ulL of p-bromofluorobenzene (BFB) surrogate spike
olution was added. The bottle was sealed, then heated at 90°C for cne hcur,

ine milliliter of headspace gas was injected into the gas chromatograph.

- Result De cection
Analysis for (#g/L) “imats (pg/l)
TFH, C6~Cleé 243 50

BFE Surrogate Recovery: 89.2%

ﬂ--

b Comment: The sample contains C9 to Cl2 petroleum hydrocarbons, similar
to highly weathered gascline or mineral spirits residues.

Js

: Below Detection Limit

————————— —__ — W

pproved By: QmQ wu pate: _9-(9-92

- s g .



Tuly 10, 1992

Memorandum for: Commander Engineer District Kansas City
Attn: CEMRK-MD-H, Cpt. Carol Ann Charette
Kansas City, MO 64106 '

Subject: Technical Memorandum DCF-002, PSF-001, SFL-004: Sampling Procedure for
Monitoring Wells at Southwest Funston Landfill (SFL), Pesticide Storage Facility (PSF) and the
former Dry Cleaning Facility (DCF), Ft. Riley, Kansas. The sample collection procedure
described below replaces the equipment and procedural descriptions in the following documents:

SFL PSF DCF
Draft Modified Field Sampling Plan Section 5.3,
pg.5-28 Section 5.3
pg. 5-26
Draft Modified Quality Assurance Plan  Section 4.1,
pg.4-6 Section 4.1
Draft Modified Chemical Data Aquisition Plan Section 4.4

pg. 429

1. ‘Purpose: The purpose of this memorandum is to describe the change in sampling
procedure for the monitoring wells. Pursuant to the requirements as noted in Section
XV, Paragraph E of the Federal Facilities Agreement (IAG), this memorandum was
prepared for the EPA, KDHE and the administrative record to document the following
modifications and/or changes in field work for the Southwest Funston Landfill, the
Pesticide Storage Facility and the former Dry Cleaning Facility. These changes were
agreed upon by the following Project Managers from the Corps of Engineers, Ft. Riley,
KDHE, Law Environmental, and EPA Region 7:

1530.50
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Corps of Engineers: Cpt. Carol Ann Charette
Ft. Riley: 4 Ms. Janet Wade
KDHE: Ms. Rachel Miller
Law Environmental: Mr. John Cook
EPA: Mr. Scott Marquess

2. Issue/Background/Rationale: In an effort to collect less turbid samples from the ground-
water monitoring wells at the above mentioned sites, a dedicated bladder pump system

will be employed. The bladder pump is designed to deliver a flow stream of 100
mis/minute to help insure volatile organic compound integrity as well as maintaining a
constant flow rate throughout the sampling process.

3. Action: The bladder pumps are manufactured by QED, Inc. model numbers T1200 and
T1500; the bladder pump body will be constructed of Teflon/316 stainless steel and
contain a teflon bladder. Each pump will be connected to polyethylene tubing with an
inner teflon lining.

Installation

] The bladder pump will be placed in each well to optimize sampling volume and
best represent aquifer conditions.

] For wells containing less than 5 feet of water, bladder pumps will be placed 1
foot above the bottom of screened interval. Bladder pumps will be placed 2 feet
from the bottom of the screened interval in wells which contain less than 8 feet
of water. In wells that contain 8 or more feet of water, the bladder pump will
be placed at 5 feet above the bottom of the screened interval.

WELL AVG. WATER PLACEMENT OF

IYPE SITE # OF PUMPS CLMN HEIGHT BLADDER PUMP FROM
BOTTOM OF SCREENED
INTERVAL

Shallow DCF 6* 7 feet 2 feet

Shallow PSF 5* 5 feet 2 feet

Shallow SFL 8 7 feet 2 feet

Intermediate SFL 4 20 feet 5 feet

Deep SFL 8 40 feet 5 feet

1530.50
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* DCF-04, PSF-03 and PSF-04 wells will have bladder pumps placed at 1 foot above the
screened interval.

1530.50

The bladder pumps will be placed well above the bottom of the screened interval
to prevent possible interferences from fine particles and below the top of the
water column to allow sufficient volume during sampling and purging.

Eachbladder pump will have a protective screen to reslst clogging or pump failure
due to particulates.

The bladder pump will be used to purge the well. Five casing volumes of water
will be removed. Flow can be adjusted to yield up to a maximum of 1 gallon per -
minute (gpm) depending on water column height and well recharge. For
example, a deep monitoring well at Southwest Funston Landfill with 40 feet of
water would require 33 gallons (5 casing volumes) to be removed. If a maximum
purge rate of 1 gpm could be established, this well would take 33 minutes to
purge the required amount. However, due to slow recharge at the Pesticide
Storage Facility and the Dry Cleaning Facility, a maximum gpm of 0.25 has been
established. These wells typically have 7 feet of water which would require
approximately 6 gallons of water (5 casing volumes) to be removed. At a gpm
of 0.25 this would take 24 minutes to purge the required amount.

After purging, each well will be sampled immediately providing parameters have
stabilized (+/- 10% between two successive readings) and turbidity levels have
reached 30 NTUS. If 30 NTUS cannot be reached the well will be allowed to
stabilize. This would allow fine soil particles and silts to settle and would allow
sufficient time for ground water to recharge to volumes required for sampling.
'Ihewellwxllbecheckedpenodxmllyforwater “clarity”. All wells will be
sampled within 5 hours after purging regardless of turbidity levels.

If a well contains insufficient volume to meet the 5 casing volume purge criteria,
the well will be purged dry three times and sampled when sufficient recharge has
occurred.

Sample collection occurs when the teflon bladders are inflated with air and
ground-water is discharged. The sample does not come in contact with the air
used to inflate the bladder; therefore, no contamination is introduced into the
system via air.
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4. Impacts/Conclusion: The proposed modification to the Sampling Procedure will impact
the schedule for the projects. Ground-water sampling for the Pesticide Storage Facility
will begin approximately July 14 and end July 16, 1992. Sampling at the Dry Cleaning
Facility will begin approximately July 17 to July 20, 1992. Ground water sampling for
Southwest Funston Landfill will begin approximately July 21 and end by July 30, 1992.

Sincerely,

Law Environmental, Inc.

udith A. Hartness ~ Gregory P. Myers, P.G.
Project Chemist Project Principal
JAH/dsl
Attachmenfs

cc: Scott Marquess, Region VII, EPA
Janet Wade, DEH, Ft. Riley
Cpt. Carol Ann Charette, COE
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DEDICATED WELL SYSTEM

BLADDER PUMP
DRY CLEANING FACILITY
FT. RILEY, KANSAS

SAMPLE
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=t WELL CAP
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LEVEL
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DISCHARGE

BLADDER
PUMP TUBING
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—
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WELL SYSTEM
BLADDER PUMP

INSTRUCTIONS

1. ATTACH INLET SCREEN
TO BLADDER PUMP (IF
APPLICABLE).

2. ATTACH BLADDER
PUMP TUBING TO PUMP.

3. LOWER PUMP TO
DESIRED DEPTH.

4. PASS DISCHARGE
TUBE THROUGH CAP
AND ATTACH AIR LINE
UNDER CAP.

SOURCE: SCIENCE APPLICATIONS

INTERNATIONAL CORPORATION
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DEDICATED WELL SYSTEM

BLADDER PUMP
PESTICIDE STORAGE FACILITY
FT. RILEY, KANSAS
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3. LOWER PUMP TO
DESIRED DEPTH.

4. PASS DISCHARGE
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UNDER CAP.
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MFJH

GOVERNMENT SEFIVICES BRANCH




[N == = O x

- VENTPORT
AND
PROBE INLET

-E"-
A

DEDICATED WELL SYSTEM

BLADDER PUMP

SOUTHWEST FUNSTON LANDFILL

SHALLOW WELLS
FT. RILEY, KANSAS
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BLADDER PUMP
SOUTHWEST FUNSTON LANDFILL
INTERMEDIATE AND DEEP WELLS

FT. RILEY, KANSAS
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