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1.0 INTRODUCTION

1.1 PURPOSE OF EXPANDED SITE INVESTIGATION (ESI) REPORT

The Fort Riley Directorate of Public Works - Environmental Division (PWE) is performing the

Installation Restoration Program (IRP) at Fort Riley, Kansas. This program, designed to identify and

address potential threats to human health and the environment, has been underway for several years at the

post. Numerous investigations, pilot studies, and environmental sampling events have been conducted by

the United States Army Corps of Engineers (USACE) at several sites on the post to support the IRP

effort.

Upon review of the public record, Fort Riley has determined that multiple potentially contaminated sites

identified during previous investigations have not had a formal decision on their regulatory status signed

by the parties to the Federal Facility Agreement (FFA). These multiple sites have been organized into

five groups based on similar site characteristics or contaminants as indicated below:

* Pesticide / Polychlorinated Biphenyl (PCB) Sites

* Wastewater Sites

* Petroleum / Volatile Organic Compounds (VOC) Sites

* Former Landfill / Incinerator Sites

* Former Vehicle Maintenance Shops / Gas Stations / Petroleum Dispensing Stations

(collectively referred to as the Former Petroleum, Oil, and Lubricant [POL] Sites)

Table 1-1 presents a summary of the regulatory history for all of the sites investigated by group and

includes the recommendation made for closed status. Any proposed additional sampling is also

presented, if applicable.

This ESI Report presents the field results and recommendations for the following Wastewater Sites

(Figure 1-1):

0 Industrial Wastewater System Custer Hill (FTRI-020)

* Camp Funston Wastewater Treatment Plant (WWTP) Sludge Drying Beds (FTRI-022)

* Custer Hill WWTP Sludge Drying Beds (FTRI-023)

* Camp Forsyth WWTP Sludge Drying Beds (FTRI-024)

* Main Post WWTP Sludge Drying Beds (FTRI-025)

* Range Complex Wastewater Lagoons (FTRI-026)
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This report includes a complete summary of all previous investigative work conducted at each of the

Wastewater Sites, as well as the results of field work completed as part of the ESI. The evaluation

includes an analysis of the new data with respect to the historical data. The analysis considers whether or

not the new data are consistent with the historical data and includes possible explanations for any variance

observed. A recommendation on the determination of the future status of each of the Wastewater Sites is

made.

Malcolm Pirnie, Inc. (MP) has a contract with the USACE to conduct this investigation. MP has

subcontracted Bums & McDonnell Engineering Company, Inc. (BMcD) to prepare work plan documents,

execute the field work, and prepare the ESI Reports.

The following installation-wide documents provided general guidance for conducting ESI field activities

during the summer of 2006:

* Installation-Wide Sampling and Analysis Plan for Environmental Investigations at Fort Riley,

Kansas (MP-BMcD, 2004a), which consists of the following two volumes:

" Volume I, Installation-Wide Field Sampling Plan

" Volume I Installation-Wide Quality Assurance Project Plan

* Installation-Wide Site Safety and Health Plan for Environmental Investigations at Fort Riley,

Kansas (MP-BMcD, 2004b)

* Installation-Wide Investigative-Derived Waste Management Plan for Environmental

Investigations, Fort Riley, Kansas (BMcD, 2003)

The following project-specific plan addenda were prepared specifically to support ESI field activities and

data validation:

* Sampling and Analysis Plan Addendum, Expanded Site Investigation (Multiple Sites) at. Fort

Riley, Kansas (MP-BMcD, 2006a), which consists of the following two volumes:

* Volume I, Field Sampling Plan Addendum

* Volume II, Quality Assurance Project Plan

" Site-Specific Safety and Health Plan, Expanded Site Investigation (Multiple Sites) at Fort Riley,

Kansas (MP-BMcD, 2006b)
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0 Investigative-Derived Waste Management Plan Addendum, Expanded Site Investigation (Multiple

Sites) at Fort Riley, Kansas (MP-BMcD, 2006c)

1.2 SITE DESCRIPTION

General site conditions, including the physical setting, surface features, ecology, geology and

hydrogeology, and climate have been summarized in the Installation-Wide Field Sampling Plan.

Conditions specific to each ESI site are addressed in the individual site discussions.

1.3 REGULATORY HISTORY

Fort Riley was established in 1853 and has been owned and operated by the United States Department of

the Army (DA) since that time. Environmental investigations and sampling events were performed at

Fort Riley during the 1970s and 1980s. These investigations identified activities and facilities where

hazardous substances had been released or had the potential to be released to the environment. Potential

sources of contamination include a variety of landfills; printing, dry cleaning, and furniture shops; POL

sites; and pesticide storage facilities. On July 14, 1989, the United States Environmental Protection

Agency (USEPA) proposed inclusion of Fort Riley on the National Priorities List (NPL), and listed the

installation on the USEPA NPL in August 1990, pursuant to the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA). The DA - Fort Riley, the Kansas Department of

Health and the Environment (KDHE), and the USEPA entered into a FFA, to address environmental

releases subject to Resource Compensation and Recovery Act (RCRA) and CERCLA or CERCLA alone.

The FFA, which became effective in June 1991, required Fort Riley to conduct a systematic site

assessment to identify all potential areas of concern (PAOCs) at Fort Riley. The systematic site

assessment was performed in 1992, with the results presented in the Installation-Wide Site Assessment

for Fort Riley, Kansas (IWSA) dated 07 December 1992 and revised on 16 February 1993 (Louis Berger

and Associates [LBA], 1993). The IWSA summarized existing data and identified 25 groups of PAOCs,

with 23 sites being identified for further site investigation. Contaminants associated with these sites vary

greatly from potential lead-contaminated soils at old firing ranges to potential releases of solvents due to

practices at furniture repair shops. The IWSA was conducted consistent with the USEPA requirements

for Preliminary Assessments (PA) under CERCLA. Based on USEPA's PA method, potential risk posed

by PAOCs was estimated using the Hazard Ranking System (HRS). The IWSA identified PAOCs subject

to RCRA corrective actions and/or CERCLA where a release of hazardous substances to the environment

has occurred or is considered likely, migration pathways from the Site exist, and potential receptors are

known to exist. Specifically, 23 PAOCs were identified and evaluated using the HRS PA score method.
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As outlined in the National Contingency Plan (NCP), the results of the PA were used to identify sites

requiring further investigation.

These PAOCs were addressed under a Multiple Site Investigations project which was further broken

down into these groupings: the Sensitive Receptor Lead Sites; "High Priority" Sites; and "Other Sites".

The Sensitive Receptor Lead Sites .investigation was expedited due to the accessibility of the areas to the

general public (especially children). Only one area near the Coyler Manor Family Housing Area was

identified as having elevated levels of lead in the soils; a removal action involving excavation and off-site

disposal of soil was performed. The High Priority Sites field investigations were completed in

November, 1993. The "Other Sites" grouping consisted of 14 sites which had very low PA HRS scores

and had a low potential for release of contaminants to the environment. Field work for these "Other" sites

was performed in the spring and summer of 1994. Site investigations for seven POL/underground storage

tank (UST) sites were conducted from 1992 to 1995.

Fort Riley has a RCRA Part B permit that became effective October 1, 1998 and expires October 1, 2008.

Part I of the permit allows Fort Riley to operate as a storage facility for hazardous waste. Part II of the

permit defers corrective action requirements to those conditions specified in the Fort Riley FFA.

The permit states that the Installation-Wide Site Assessment and subsequent modifications thereto, shall

constitute the identification of all known past and present sites/solid waste management units (SWMUs),

effective with the issuance of Part II of the permit. Table .2.2 of the permit lists sites/SWMUs covered

under the FFA and their current status (revised October 2000). The current status of the ESI

sites/groupings listed in the permit are determined to not have the potential to pose a risk to human health

or the environment. Although the RCRA permit states these sites pose no potential risk, the regulatory

status under CERCLA is currently open; i.e. ,the sites have not received regulatory concurrence to

terminate further response activities or to initiate a removal or to proceed to the next phase under

CERCLA for a remedial investigation, if warranted.

1.4 RATIONALE AND TECHNICAL APPROACH

The objective of this ESI was to provide a defensible rationale for ending environmental investigations at

the identified ESI sites, if that decision was supported by data. In the event that closed status was not

indicated by the data, then future work required for closed status was proposed. This was accomplished

using a three step process:

* Documents were reviewed in late 2005 to determine if existing data were sufficient to support

a recommendation for the future status of a site. If not sufficient, then data gaps were
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identified and additional fieldwork was planned. ESI sampling parameters were selected by

Fort Riley.

" The project work plan was prepared (MP-BMcD, 2006d). This document presented the

rationale for the collection of samples at each location and was approved by the regulatory

agencies.

" Additional field sampling was conducted during the summer of 2006. Samples collected

included surface and subsurface soil samples, groundwater samples, debris samples, and

wipe samples. All results were validated and a Quality Control Summary Report (QCSR)

was issued (BMcD, 2006e).

* The data were evaluated and an ESI Report was prepared. Data collected as part of the ESI

were compared to existing risk-based screening criteria. This process is described in the

following section. See Section 1.6 for a description of the ESI Report organization.

1.5 RISK-BASED SCREENING CRITERIA

Field data were screened against existing risk-based screening criteria in order to determine if

contaminants detected in soil or groundwater present a hazard to potential receptors. No effort was made

to perform a formal risk assessment for any of the ESI sites. The screening process was developed in

collaboration with Fort Riley and is described in the following bullets:

* Data were screened initially against USEPA Region 9 Preliminary Remediation Goals

(PRGs) (USEPA, 2004a). These are risk-based standards and are more stringent than

other regulatory standards available. For soil, the residential PRGs were used initially.

For groundwater, the tap water PRGs were applied. If leaching to groundwater appeared

to be a potential issue, then the soil data were screened against the dilution attenuation

factor (DAF) 20 standards for "migration to groundwater."

* If soil at a site failed screening against the residential Region 9 PRGs, then the industrial

PRGs were applied, assuming their use was justified based on current and/or future use of

the site.

* If groundwater at a site failed screening against the tap water PRGs, then the USEPA

Maximum Contaminant Levels (MCLs) (USEPA, 2004b) or action levels were applied.
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* If soil failed screening against both residential and industrial PRGs, then the KDHE Risk-

Based Standards for Kansas (RSK) screening standards (KDHE, 2003) were applied.

* If soil and/or groundwater failed screening against all regulatory standards, then an effort

was made to justify closed status based on the lack of completed pathways to potential

receptors. This was a qualitative assessment; no formal risk assessment was performed.

In the event that a recommendation for closed status could not be made, then recommendations were

made for additional work at that location.

1.6 ESI REPORT ORGANIZATION

Each section of this ESI Report (Sections 2 through 7) consists of individual, stand alone descriptions of

each site. Each discussion includes the following elements:

Location and Setting - a brief description of the physical location of the site, including the

nature of the surrounding area. A description of geology and hydrogeology is included. Any

protected or special ecological and cultural features observed or known to occur at or near the

site are described. Any significant receptors, especially water supply wells, are also

described.

Site Background and Previous Sampling Results - This section includes a brief history of the

site. Also discussed are any previous site investigation activities and a discussion of

analytical results from thoseactivities.

ESI Field Activities and Analytical Results - Significant observations which drove the

sampling rationale are listed. The field activities are described in detail. A figure and table

are provided showing the locations where samples were collected and listing the sampling

media and analytes.

Discussion and Recommendations - This section provides a discussion of both previous and

ESI sampling results. Any anomalies in the data sets are described and explained, if possible.

Based on a comparison-of analytical data to screening criteria, a recommendation for closed

status was made. If closed status was not indicated, then a recommendation for additional

work was made.

This ESI Report, which addresses only the Wastewater Sites, is organized as follows:

WWater ESI Report DFOl.doc 1-6 09/25/2007



Draft Final ESI Report - Wastewater Sites

Introduction ESI Multiple Sites, Fort Riley, Kansas

* Section 1.0 Introduction

* Section 2.0 Industrial Wastewater System Custer Hill (FTRI-020)

* Section 3.0 Camp Funston WWTP Sludge Drying Beds

(FTRI-022)

* Section 4.0 Custer Hill WWTP Sludge Drying Beds (FTRI-023)

* Section 5.0 Camp Forsyth WWTP Sludge Drying Beds (FTRI-024)

* Section 6.0 Main Post WWTP Sludge Drying Beds (FTRI-025)

* Section 7.0 Range Complex Wastewater Lagoons (FTRI-026)

* Section 8.0 References

Additional reports will address the other four groups of ESI sites.
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2.0 INDUSTRIAL WASTEWATER SYSTEM CUSTER HILL (FTRI-020)

2.1 SITE LOCATION, LAND USE, POTENTIAL MIGRATION PATHWAYS, AND

RECEPTORS

For the purposes of this ESI, the Custer Hill Industrial Wastewater System (FTRI-020) consists of the

following elements:

* The North Wastewater Retention Ponds. These are located at the north side of the Custer Hill

Cantonment area (Figures 1-1 and 2-1). This area includes the Central Vehicle Washing

Facility.

* The West Wastewater Retention Pond. This pond is located just west of Kitty Drive and

south of the Building 8390 Tactical Equipment Shop (TES) Compound (Figures 1-1 and 2-2).

" The East Wastewater Retention Pond. This pond is located just west of the intersection of

First Division Road and Wells Street on Custer Hill (Figures 1-1 and 2-3).

These ponds have been or are elements of an integrated system designed to manage wastewater collected

throughout Custer Hill. The East and West Ponds were replaced and subsequently taken out of service in

1997. The North Wastewater Retention Ponds are still in use. The primary source of water for these

ponds is storm water runoff.

The North Wastewater Retention Ponds consist of five individual ponds (including cells 1-4 and the wash

rack reservoir), with a combined surface area of approximately 32 acres and a storage capacity of 75

million gallons (Figure 2-1). The surface elevation of the ponds drops from south to north, since the

direction of the natural drainage is also to the north. These ponds are located in the upland area of Fort

Riley, and are underlain by bedrock (interbedded limestone and shale), with a thin layer of unconsolidated

material. This unconsolidated material consists of residual soil and possibly loess. The actual depth to

bedrock in the vicinity of the North Wastewater Retention Ponds is approximately 9 to 31 feet (ft) below

ground surface (bgs). Groundwater in this area generally occurs at the interface between bedrock and the

unconsolidated material, and within voids and fractures in the bedrock. Based on the local drainage,

groundwater would be expected to flow towards the north. The area around these ponds is open, with few

structures. The land cover is either mowed grass or wooded.

The West Wastewater Retention Pond is approximately 100 ft in diameter (Figure 2-2). The pond is

surrounded by a chain-link fence and the area is covered with mowed grass. As mentioned previously,
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this pond has been replaced and is no longer in use. The subsurface geology is similar to that as described

for the North Wastewater Retention Ponds (above). The natural drainage in this area is to the west,

towards Fourmile Creek and the Republican River.

The East Wastewater Retention Pond is approximately 65 ft by 225 ft in size (Figure 2-3). The pond is

surrounded by a chain-link fence and the area is covered with mowed grass. As mentioned previously,

this pond has been replaced and is no longer in use. The subsurface geology is similar to that as described

for the North Wastewater Retention Ponds (above). The natural drainage is to the east, towards Forsyth

Creek and the Kansas River.

No protected or special ecological or cultural features were observed or are known to occur at or near any

of these ponds.

No water supply wells are located on Custer Hill. The well field for Fort Riley is located approximately

three miles south of Custer Hill, in the floodplain of the Republican River.

2.2 SITE BACKGROUND AND PREVIOUS SAMPLING RESULTS

Central Vehicle Wash Facility at the North Wastewater Retention Ponds

The new facility began operation around 1986. Prior to the construction of this central facility, vehicles

were washed at the TESs. Wash racks at these shops were drained to one of the wastewater retention

ponds feeding the central vehicle washing facility. At the new facility, the vehicles pass through a

wash/dip area, and water cannons are used to direct high pressure water at the vehicles. Soap and

detergents are sometimes used. Engine compartments are also cleaned. After the wash, the vehicles

proceed to the adjacent rinse (post-wash) area where rinse water is used to remove the remaining dirt.

Water from the wash area drains into a double sedimentation/oil-grit skimmer basin (Building 8555)

(Figure 2-4). The skimmer removes floating oils, which are managed as waste oils. The water passes

over to a retention pond (cell 1) (Figure 2-1). Similarly, the water from the rinse facility goes to a

sedimentation pool (no skimmer) and then joins the water from the wash sedimentation pools before

entering cell 1.

The waste oil is managed by Safety Kleen, who tests the waste oil prior to putting the oil in their truck to

document that the waste oil is recyclable. If the waste oil fails the testing, it is shipped off-site as

hazardous or special waste based on the toxicity characteristic leaching procedure (TCLP).
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From 1985 to 1997, sediment was placed at a sediment disposal site west of the Central Vehicle Washing

Facility system. Three 75 by 215 ft bermed retention cells were constructed at the disposal site in 1997.

Each cell holds 577 cubic yards of sediment at a depth of one ft or 1,153 cubic yards of sediment at a

depth of two ft. One of the sediment retention cells has a geotextile liner and is now in use to manage

contaminated sediment removed from the closed East and West earthen sedimentation ponds. The

management of those sediments is conducted in the same manner as the other sediments in the retention

cells. KDHE required that samples be taken from the sides and bottoms of the retention cells after their

construction. Composite samples from the three cells indicate that TPH levels in the bottoms were 130

mg/kg, while TPH levels in the berms were 50 mg/kg.

The sediment from the Central Vehicle Wash Facility grit chamber and sedimentation basins involves

transporting the sediment, on an alternating basis, to one of the three bermed, earthen sediment retention

cells located approximately one-half mile north of the sedimentation basins. The sediment management

protocol is presented in Fort Riley's "Sediment Management Procedure for the Central Vehicle Wash

Facility & Tactical Equipment Shop (TES) Sedimentation Basins." After placement in one of the earthen

retention cells, the POL contaminated sediment is tilled on a quarterly basis to enhance TPH degradation.

If TPH levels have decreased to an acceptable level determined by analytical results, the sediment is

removed for use in land reclamation projects or as cover at a Fort Riley landfill. Sediments are held in the

retention cells for a minimum of one year. If sampling indicates that allowable limits may not be reached

within the managed time frame, other methods may be used to increase degradation rates.

Cell 1 is several acres and supports vegetation typical of wetlands, with cattails and abundant wildlife.

Water from cell 1 flows over to a lower pond (cell 3) and then on to a still lower pond (cell 4). There is a

precautionary oil boom where water enters cell 3 and cell 4. These ponds are not lined. Water from cell

4 is pumped back to the wash facility for reuse. Water pumped from cell 4 is split near the top of the hill

with some going to the water cannon at the wash facility and some going to a wet well from which it is

pumped to the rinse (post-wash) facility. In extremely rainy weather, water from cell 4 is released into

the head waters of Threemile Creek. The system is largely self-contained. The facility is designed to

prevent surface runoff from entering the systems. However, additions and subtractions from the system

result from precipitation and evaporation.

The principal purpose of the central wash facility is to remove dirt and grime from vehicles as part of

routine maintenance. The dirt picked up by the vehicles during use does not contain CERCLA or RCRA

hazardous substances. However, there are numerous POLs associated with vehicle use and maintenance.

Some of these POLs are removed from the vehicles during washing and enter the wash water collection
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system. The contaminants of concern at the site are primarily petroleum hydrocarbons. Grab samples of

water from the facility were collected by the KDHE in 1990 and 1991 and analyzed for VOCs and other

parameters. The results indicated that petroleum hydrocarbons were present with total'VOCs ranging

from a high of approximately 350 parts per billion (ppb) to less than 20 ppb (LBA, 1993).

A Site Investigation (SI) was conducted in May 1993 at the Old Wash Rack Reservoir / Cells 1 through 4

to determine whether hazardous wastes were released to the ponds and in turn whether the ponds were

releasing hazardous wastes to the surface and subsurface environments. No evidence of a hazardous

waste release was found. The following sampling activities were conducted during the SI at the Old

Wash Rack Reservoir / Cells 1 through 4.

* Thirty soil gas samples were collected around the perimeter of the ponds,

* Two water samples and three sediment samples were collected from each of the five ponds,

* Three monitoring wells were installed and groundwater samples were collected, and

* Three surface water samples and six sediment samples were collected from the two primary

intermittent streams that flow along the eastern and western sides of the ponds and join into a

common intermittent stream north of Cell 4.

Sample locations are presented on Figure 2-4. The soil gas samples were analyzed for VOCs using a

flame ionization detector (FID). Of the 30 soil gas sampling locations, only three samples had positive

detections. Specifically, toluene was detected at 1.6 micrograms per liter (pg/L) and 1.1 pg/L in the 12-ft

bgs soil gas samples at locations WR-FO and WR-H2, respectively. There was also a Total FID detection

of 12 lag/L at location WR-C2. All three of these detections were just above the detection limits of 1.0

pIg/L for toluene and 10 jtg/L for Total FID. They were also below the'action levels and were not

investigated further (LBA, 1994).

Water and sediment samples from the ponds were analyzed for VOCs, semivolatile organic compounds

(SVOCs), total petroleum hydrocarbons (TPH) (gasoline range organics [GRO] and diesel range organics

[DRO]), and priority pollutant metals. The positive surface water and sediment detections from the ponds

are presented on Tables 2-1 and 2-2, respectively. Results from the analysis of surface water samples

collected from the Old Wash Rack Reservoir / Cells 1 through 4 indicate the presence of TPH-DRO,

bis(2-ethylhexyl)phthalate in one sample, lead in one sample, and silver in two samples. These detections

were below the Kansas Action Levels (KALs) and MCLs. Organic compounds detected in the sediment
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samples include TPH-DRO, TPH-GRO, methylene chloride, toluene, bis(2-ethylhexyl)phthalate, xylene,

and di-n-butylphthalate. The diesel fraction was detected with greater frequency and at higher

concentrations than the gasoline fraction and was present in all but one of the samples. Several metals,

including arsenic, beryllium, cadmium, chromium, copper, lead, nickel, and zinc, were detected in the

sediment samples, but none exceeded the risk-based concentrations for soils (LBA, 1994).

Monitoring Wells WR-93-01, WR-93-02, and WP-93-03 were installed at the Old Wash Rack Reservoir.

One analyte was detected in the groundwater and is shown on Table 2-3. Groundwater samples were

analyzed for VOCs, SVOCs, TPH-GRO, TPH-DRO, and priority pollutant metals. With the exception of

an arsenic detection of 0.02 milligrams per liter (mg/L) in Monitoring Well WR-93-01, analytes exhibited

chemical concentration values below levels of detection (LBA, 1994).

Detected analytes in the surface water and stream sediment samples are shown in Tables 2-4 and 2-5,

respectively. Water and sediment samples from the streams were analyzed for VOCs, SVOCs, TPH-

DRO, TPH-GRO, and priority pollutant metals. The only detections in the surface water were lead and

zinc, which were detected at CVWF-CH-Stream AQ-5. In the sediments, TPH-DRO was detected at

concentrations of 1,100 micrograms per kilogram (pg/kg) and 38 pg/kg at CVWF-CH-Stream Sed 1 and

CVWF-CH-Stream Sed 5, respectively. No other organic compounds were detected. Arsenic, beryllium,

cadmium, copper, lead, nickel, and zinc were detected, but not above the risk-based guidelines for soils

(LBA, 1994).

There are no CERCLA or RCRA hazardous substances associated with the central vehicle wash facility.

East and West Wastewater Retention Ponds

As previously mentioned, some vehicle washing was performed at the TES on Custer Hill. Water from

these facilities was diverted to one of two wastewater retention ponds on the east and west of Custer Hill

or was pumped to the reservoir directly.

The East Wastewater Retention Pond was built around 1988 and was rectangular (approximately 225 ft

by 65 ft) and surrounded by an eight-ft high chain link fence. The inlet pipe was at the northwest end and

was surrounded by several floating booms where oil was collected and skimmed while in operation. The

waste oil was placed in tanks and managed as waste oil. The outfall was on the west side of the pond.

Water was pumped to the Old Wash Rack Reservoir. The pond received water with associated waste oil

from nine TESs, including water from vehicle washing activities conducted at the motor pools on the

eastern portions of Custer Hill. As with the central vehicle wash facility, the contaminants associated
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with washing at the TES were petroleum hydrocarbons. However, this pond also received water from

drains at Building 8100, which used a variety of chemicals and cleaners. Residues from activities at this

building had the potential to enter the drain system leading to the East Pond. In addition, water from the

industrial sumps at the building was pumped to the East Pond. The solid residue in these sumps was

stored and disposed as a hazardous waste, indicating that lesser amounts of the hazardous components

were potentially present in the water. Therefore, the East Pond had the potential to receive wastewater

contaminated with hazardous substances and discharge these substances to the reservoir and cell 2. The

amount of CERCLA hazardous substances potentially received by this facility is unknown, but would be

expected to be in low concentrations since there were no direct discharges of hazardous waste to the

pond; rather, it received residuals via floor drains. In contrast, the pond received substantial quantities of

petroleum hydrocarbons. Building 8100 was disconnected from the pond system in 1994. The East Pond

had the potential to release contaminants to groundwater because there are no impermeable liners

installed at the site to prevent infiltration of materials to groundwater.

The West Wastewater Retention Pond was located several hundred ft west of Track Vehicle Road. This

pond was built around 1980 and entered into use around 1982. It was round with an approximate

diameter of 100 ft and was enclosed by an eight-ft high chain link fence. Two inlet pipes were located on

the north and east sides of the pond, with a single outlet on the south side which drained to the Old Wash

Rack Reservoir. The operation of this pond was similar to the East Pond in that it received wash water

collected from buildings on western Custer Hill. The predominant operations on the western part of

Custer Hill are the TES, where the predominant wastes generated are petroleum. Oil booms were present

on the pond during the 1994 SI conducted by LBA; however, staining was observed on the banks of the

pond and oil was observed near the outlet. During a site visit in 1997, it was observed that the inlet on the

north side of the West Pond was plugged with concrete. Floating oil has been reported on the pond.

There are no CERCLA or RCRA hazardous substances associated with the west wastewater retention

pond.

A SI was conducted in May 1993 at the East and West Ponds to determine whether hazardous wastes

were released to the ponds and in turn whether the ponds were releasing hazardous wastes to the surface

and subsurface environments. No evidence of a hazardous waste release was found.

In 1997, an investigation was conducted to determine which field activities were necessary to close the

East and West Ponds (BMcD, 1998). The following activities were conducted as part of the closure

evaluation:
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* Soil samples were collected from beneath the sediment at each pond for chemical analysis;

* Soil samples were collected from the sidewalls of each pond for chemical analysis; and

* Sediment samples were collected from within the ponds and at the inlets and outlets of each

pond for chemical analysis.

VOCs detected in soil and sediment samples included benzene, toluene, ethylbenzene, and xylene.

SVOCs detected in soil and sediment samples included bis-2-ethylhexylphthalate, phenanthrene,

naphthalene, and 2-methylnaphthalene. TPH (both diesel and motor oil) was detected in the soil and

sediment samples. Metals detected included arsenic, barium, cadmium, chromium, lead, and mercury. In

general, the levels of contaminants encountered were lower than those encountered during the 1993 SI

(LBA, 1994 and BMcD, 1998).

In May 1999, both the East and West Wastewater Retention Ponds were dewatered, and the sediments

were removed and disposed off the site by the Environmental Chemical Corporation ([ECC], 1999).

Groundwater was not encountered at the West Wastewater Retention Pond during the 2000 field

activities. The direct-push boring log for the West Wastewater Retention Pond indicated refusal at 17.8 ft

bgs. A total of 65 soil samples were collected from the pond excavation walls and subsurface at the East

and West Wastewater Retention Ponds and analyzed. Borings were not advanced at the East Wastewater

Retention Pond

2.3 ESI FIELD ACTIVITIES AND ANALYTICAL RESULTS

Direct-push soil and groundwater samples were collected at the Custer Hill Industrial Wastewater System

as part of the ESI field activities during the summer of 2006. Direct-push soil samples were collected on

July 13, 14, 17, and 18, 2006. Groundwater samples were collected on July 17, 18, and 25, 2006.

Twelve direct-push borings (DPO1 through DP12) were advanced around the perimeter of the North

Wastewater Retention Ponds (Figure 2-1). Four direct-push borings (DP013 through DP16) were

advanced around the perimeter of the West Wastewater Retention Pond (Figure 2-2). Four direct-push

borings (DP017 through DP20) were advanced around the perimeter of the East Wastewater Retention

Pond (Figure 2-3). These direct-push borings were continuously sampled from the ground surface to the

depth where groundwater was encountered using a 2-inch MacrocoreTM sampler. Three soil samples were

collected from each direct-push boring at depth intervals of 0 to 2 ft bgs, 4 to 8 ft bgs, and 8 to 12 ft bgs.

The field geologist prepared a lithologic log of each direct-push boring (Boring logs are included in
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Appendix A). Soil samples were collected and analyzed at an off-site laboratory for RCRA metals

(USEPA Method 6010/7000). The probe was then advanced to the water table, and groundwater samples

were collected, where possible, and analyzed at an off-site laboratory for RCRA metals (USEPA Method

6010/7000; both filtered and unfiltered). Only Direct-Push Borings DP05, DP07, DP09, DP-10, DP-1 1,

and DP12 from the North Wastewater Retention Ponds contained sufficient water for sampling. All of

the borings from the West and East Wastewater Retention Ponds were dry. No soil samples were

collected below a depth of 12 ft bgs. All planned subsurface soil samples were collected at the North

Wastewater Retention Ponds and the West Wastewater Retention Pond. However, the 8- to12-ft samples

in locations DP17 through DP20 and the 4- to 8-ft sample at location DP20 could not be collected due to

refusal at the East Wastewater Retention Pond.

Following the completion of field activities at this site, all direct-push boring locations were surveyed.

The survey data are included in Appendix B.

Subsurface soil analytical results (positive detections only) for the Wastewater Retention Ponds are

presented in Table 2-6. Soil results for each of the three wastewater retention ponds are summarized

below:

* North Wastewater Retention Pond - Arsenic, barium, cadmium, chromium, lead, and

selenium were detected in the direct-push boring soil samples. Only arsenic exceeded the

USEPA Region 9 residential and industrial PRGs of 0.39 milligrams per kilogram (mg/kg)

and 1.6 mg/kg, respectively. Exceedences of the residential arsenic PRG were present in all

of the direct-push boring locations and in 39 out of 40 of the soil samples collected at various

depths from those borings, with concentrations ranging from 1.4 mg/kg (DP02; 9 to 10 ft bgs)

to 33 mg/kg (DP04; 7 to 8 ft bgs). Due to the many exceedences of the residential arsenic

PRG, the data were also screened against the USEPA Region 9 industrial PRG with a similar

number of exceedences. Exceedences of the industrial arsenic PRG were present in all of the

direct-push boring locations and in 37 out of 40 of the soil samples collected at various

depths from those borings, with concentrations ranging from 3 mg/kg (DP07; I to 2 ft bgs) to

33 mg/kg (DP04; 7 to 8 ft bgs). Probe locations and detections are shown on Figure 2-5.

Due to the many exceedences of the residential and industrial PRGs, the data were also

screened against the residential and non-residential KDHE RSKs of 11 mg/kg and 38 mg/kg,

respectively. Exceedences of the residential KDHE RSK were only present in 2 (including

one duplicate) of the 40 soil samples collected at the 2- to 8-ft depth.
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The soil data were also evaluated to determine whether there were any issues regarding

leaching of metals to groundwater. The data were evaluated against the USEPA Region 9

soil screening levels (SSLs) to evaluate the potential for the migration to groundwater using

the DAF of 20. As a result, exceedences of the SSL DAF 20 of 29 mg/kg for arsenic were

present in only one sample (DP04, 7 to 8 ft bgs) at a concentration of 32 mg/kg (33 mg/kg in

the duplicate). In addition, an exceedence of the SSL DAF 20 of 38 mg/kg for chromium was

present in only one sample (DP04, 7 to 8 ft bgs) at a concentration of 40 mg/kg (39 mg/kg in

the duplicate). The data were also evaluated against the residential and non-residential

KDHE RSKs for the soil to groundwater pathway. As a result, exceedences of the residential

and non-residential soil to groundwater pathway KDHE RSK of 5.84 mg/kg for arsenic were

present in Borings DP04 (7 to 8 ft and I 1 to 12 ft bgs), DP05 (1 to 2 ft bgs), DP06 (5 to 6 ft

and 9 to 10 ft bgs), DPO8 (8 to 9 ft bgs), DP09 (7 to 8 ft and 9 to 10 ft bgs), DPIO (7 to 8 ft

bgs), and DP12 (9 to 10.5 ft bgs) at concentrations ranging from 6 mg/kg (DP09, 9 to 10 ft

bgs) to 33 mg/kg (DP04, 7 to 8 ft bgs).

These exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

West Wastewater Retention Pond - Arsenic, barium, cadmium, chromium, and lead were

detected in the direct-push boring soil samples. Only arsenic exceeded the USEPA Region 9

residential and industrial PRGs of 0.39 mg/kg and 1.6 mg/kg, respectively. Exceedences of

the residential and industrial arsenic PRGs were present in all of the direct-push boring

locations and in all 13 of the soil samples collected at various depths from those borings, with

concentrations ranging from 2.6 mg/kg (DP15; 7 to 8 ft bgs) to 41 mg/kg (DP13; 7 to 8 ft

bgs). Probe locations and detections are shown on Figure 2-6.

Due to the many exceedences of the residential and industrial PRGs, the data were also

screened against the residential and non-residential KDHE RSKs of 11 mg/kg and 38 mg/kg,

respectively. Exceedences of the residential KDHE RSK were only present in one of the 13

soil samples collected from Boring DP13 at the 2- to 8-ft depth.

The soil data were also evaluated to determine whether there were any issues regarding

leaching of metals to groundwater. The data were evaluated against the USEPA Region 9

SSLs to evaluate the potential for the migration to groundwater using the DAF of 20. As a

result, exceedences of the SSL DAF 20 of 29 mg/kg for arsenic were present in only one
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sample (DP13, 7 to 8 ft bgs) at a concentration of 41 mg/kg. In addition, an exceedence of

the SSL DAF 20 of 38 mg/kg for chromium were present in Borings DP13 (7 to 8 ft bgs) and

DP15 (7 to 8 ft and 10-11 ft bgs) at concentrations ranging from 40 mg/kg to 140 mg/kg.

Data were also evaluated against the residential and non-residential KDHE RSKs. As a

result, exceedences of the residential and non-residential soil to groundwater pathway KDHE

RSK of 5.84 mg/kg for arsenic were present in Borings DP13 (7 to 8 ft and 11 to 12 ft bgs),

DP14 (6 to 7 ft bgs), DP15 (1 to 2 ft bgs), and DP16 (1 to 2 ft and 10.5 to 11.5 bgs) at a

concentrations ranging from 6 mg/kg (DP16, 10.5 to 11.5 ft bgs) to 41 mg/kg (DP13, 7 to 8 ft

bgs).

These exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

East Wastewater Retention Pond - Arsenic, barium, cadmium, chromium, and lead were

detected in the direct-push boring soil samples. Only arsenic exceeded the USEPA Region 9

residential and industrial PRGs of 0.39 mg/kg and 1.6 mg/kg, respectively. Exceedences of

the residential and industrial arsenic PRGs were present in all of the direct-push boring

locations and in all 8 of the soil samples collected at various depths from those borings, with

concentrations ranging from 3.9 mg/kg (DP18; 0 to 2 ft bgs) to 5.8 mg/kg (DP20; I to 2 ft

bgs). Probe locations and detections are shown on Figure 2-7.

Due to the many exceedences of the residential and industrial PRGs, the data were also

screened against the residential and non-residential KDHE RSKs of 11 mg/kg and 38 mg/kg,

respectively, but no exceedences were noted.

The soil data were also evaluated to determine whether there were any issues regarding

leaching of metals to groundwater. The data were evaluated against the USEPA Region 9

SSLs to evaluate the potential for the migration to groundwater using the DAF of 20, but no

exceedences were noted. The data were also evaluated against the residential and non-

residential KDHE RSKs for the soil to groundwater pathway, but no exceedences were noted.

These exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.
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Groundwater analytical results (positive detections only) for the Wastewater Retention Ponds are

presented in Table 2-7. Groundwater samples were only collected from the North Retention Pond, and

the results are summarized below:

North Retention Pond - Arsenic, barium, cadmium, chromium, lead, and mercury were

detected in unfiltered groundwater samples taken from the direct-push borings at the Custer

Hill Industrial Wastewater System. No effort was made to compare these total metals

concentrations against drinking water standards because all groundwater samples were very

turbid. Only arsenic, barium, and lead were detected in filtered groundwater samples taken at

this site. Only arsenic exceeded the USEPA Region 9 tap water PRGs in the filtered

groundwater samples taken from Direct-Push Borings DP09 and DP12, which are both at the

North Wastewater Retention Pond, in which arsenic was detected at concentrations of 0.016

and 0.022 mg/L, respectively (see Figure 2-8). Since no USEPA Region 9 tap water PRG

exists for lead, the KDHE RSK of 0.015 mg/L was used as a screening tool. The KDHE RSK

for lead was not exceeded in any groundwater sample collected from the Custer Hill

Industrial Wastewater System.

These exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

2.4 DISCUSSION AND RECOMMENDATIONS

Because the East and West Wastewater Retention Ponds were dewatered, sampled, and sediments

removed, no effort will be made to compare the ESI data to historical sampling data. Additionally, during

the ESI, soil samples were collected from the perimeter of the Central Vehicle Wash Facility and the

North Wastewater Retention Ponds, not from the sediments within the ponds; therefore comparison of the

ESI data to the previous sample results for this area is not comparable. The East and West Wastewater

Retention Ponds are currently located within the Maintenance portion of the post as identified in the Land

Use Section of the Fort Riley Environmental Overlay and will remain as such for the foreseeable future.

ESI sampling results are summarized as follows:

* Only arsenic and chromium were detected above screening criteria.

* Arsenic exceeded screening criteria in many of the subsurface soil samples. These

exceedences are a result of naturally occurring concentrations of arsenic at levels in excess of

regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.
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Chromium only exceeded the SSL DAF 20 in three borings - DP04 (7 to 8 ft bgs), DP13 (7

to 8 ft bgs), and DP15 (7 to 8 ft and 10 to II ft bgs). However, groundwater is not present in

the unconsolidated material above bedrock across much of the Custer Hill area. The

possibility of chromium leaching to groundwater appears to be minimal.

* Only arsenic exceeded the USEPA Region 9 tap water PRGs in the groundwater samples

collected from the North Wastewater Retention Pond. These exceedences are a result of

naturally occurring concentrations of arsenic at levels in excess of regulatory screening

criteria, present in Fort Riley formations and soil.

* There are no historical sampling data with which to compare the ESI sampling data.

Based on these results, all three wastewater retention ponds are recommended for closed status.
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3.0 CAMP FUNSTON WWTP SLUDGE DRYING BEDS (FTRI-022)

3.1 SITE LOCATION, LAND USE, POTENTIAL MIGRATION PATHWAYS, AND

RECEPTORS

The Camp Funston WWTP was formerly located at the southeastern comer of Camp Funston, southeast

of the intersections of L and Twelfth Streets (see Figures 1-1 and 3-1). The sludge drying beds were

located at the southeast comer of the facility, approximately 1,800 ft from the Kansas River (LBA, 1993).

The Camp Funston WWTP site is located on the floodplain of the-Kansas River; however, the location is

protected by a levee. The 500-year floodplain does not extend beyond the levee (LBA, 1993). The site is

generally flat and is presently covered by grass. The site is underlain by alluvial deposits. These

deposits, which consist of clay, silt, and sand, have a thickness of approximately 50 to 60 ft, and overlie

shale and limestone bedrock. Depth to groundwater is approximately 20 ft bgs. Groundwater flow. is

generally to the east, towards the Kansas River (United States Geological Survey [USGS], 2005).

The Kansas River alluvial aquifer is used as a source of drinking water by nearby communities. Fort

Riley has no water supply wells located at Camp Funston. The nearest supply wells are those for the

community of Ogden, which are located approximately 1.3 miles to the northeast of the site. There are no

other public supply wells within 4 miles of the site. There are no identifiable overland migration pathways

from the site to the river.

There were no protected or special ecological or cultural features observed or are known to occur at or

near this Site and current and future land uses are expected to remain and will remain as such for the

foreseeable future.

3.2 SITE BACKGROUND AND PREVIOUS SAMPLING RESULTS
The Camp Funston WWTP was built circa 1940 and had a design capacity for one to three million gallons

per day (gal/day) with one anaerobic sludge digester and three sludge drying beds. The facility stopped

operation in 1974 and began pumping its sewage to the Main Post WWTP at that time. A new lift station

was built during 1986-1987. The digester was cleaned out during 1985-1987 and the sludge was applied

to the land locally. It is unknown whether this was immediately adjacent to the plant site. The plant was

totally demolished during 1988-1989. The dried material from the sludge beds was typically disposed in

post landfills (LBA, 1993).

No previous sampling has been performed at this site.
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3.3 ESI FIELD ACTIVITIES AND ANALYTICAL RESULTS

Direct-push soil and groundwater samples were collected at the Camp Funston WWTP Sludge Drying

Beds as part of the ESI field activities during the summer of 2006. Direct-push soil samples were

collected on July 10, 2006. Groundwater samples were collected on July 10 and 11, 2006.

Five direct-push borings (DP01-DP05) were advanced around the perimeter of the former sludge drying

bed location (Figure 3-1). These direct-push borings were continuously sampled from the ground surface

to the depth where groundwater was encountered using a 2-inch Macrocore TM sampler. Three soil

samples were collected from each direct-push boring at depth intervals of 0 to 2 ft bgs, 4 to 8 ft bgs, and 8

to 12 ft bgs. The field geologist prepared a lithologic log of each direct-push boring (boring logs are

included in Appendix A). Soil samples were collected and analyzed at an off-site laboratory for RCRA

metals (USEPA Method 6010/7000). The probe was then advanced to the water table, and groundwater

samples were collected, where possible, and. analyzed at an off-site laboratory for RCRA metals (USEPA

Method 6010/7000; both filtered and unfiltered). No soil samples were collected below a depth of 12 ft

bgs. All planned soil and groundwater samples were collected at the Camp Funston WWTP Sludge

Drying Beds.

Following the completion of field activities at this site, all direct-push boring locations were surveyed.

The survey data is included in Appendix B.

Direct-push soil analytical results (positive hits only) for the Camp Funston WWTP Sludge Drying Beds

are presented in Table 3-1, and detections above screening criteria are presented in Figure 3-2. Arsenic,

barium, cadmium, chromium, and lead were detected in the direct-push boring soil samples. Only arsenic

exceeded the USEPA Region 9 residential and industrial PRGs of 0.39 mg/kg and 1.6 mg/kg,

respectively. Exceedences of the residential arsenic PRG were present in all of the direct-boring locations

and in 14 out of 17 of the soil samples collected at various depths from those borings, with concentrations

ranging from 1.2 mg/kg (DP04; 9 to 12 ft bgs) to 8.1 mg/kg (DP03; 7 to 8 ft bgs). Due to the many

exceedences of the residential arsenic PRG, the data were also screened against the USEPA Region 9

industrial PRG with a similar number of exceedences. Exceedences of the industrial arsenic PRG were

present in all of the direct-boring locations and in 11 out of 17 of the soil samples collected at various

depths from those borings, With concentrations ranging from 1.7 mg/kg (DP01; 7 to 8 ft bgs) to 8.1 mg/kg

(DP03; 7 to 8 ft bgs). Due to the many exceedences of the residential and industrial PRGs, the data were

also screened against the residential KDHE RSK for arsenic of 11 mg/kg, and no exceedences were

present.
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These exceedences are a result of naturally occurring concentrations of arsenic at levels in excess of

regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

The soil data were also evaluated to determine whether there were any issues regarding leaching of metals

to groundwater. All metals concentrations in soil were below the USEPA Region 9 PRGs for migration

to groundwater (DAF 20). However, a single soil sample did exceed the KDHE RSK soil to groundwater

protection pathway of 5.84 mg/kg for arsenic. This sample had an arsenic concentration of 8.1 mg/kg

(DP03; 10 to 11 ft bgs).

Groundwater analytical results (positive hits only) for the Camp Funston WWTP Sludge Drying Beds are

presented in Table 3-2. Arsenic, barium, cadmium, chromium, lead, and selenium were detected in

unfiltered groundwater samples taken from the direct-push borings at the Camp Funston WWTP Sludge

Drying Beds. No effort was made to compare these total metals concentrations against drinking water

standards because all groundwater samples were very turbid. Only barium and selenium were detected in

filtered groundwater samples taken at this site, and concentrations detected were below the USEPA

Region 9 tap water PRGs.

3.4 DISCUSSION AND RECOMMENDATIONS

The Camp Funston WWTP Sludge Drying Beds are currently located within the Supply/Storage portion

of the post as identified in the Land Use Section of the Fort Riley Environmental Overlay and will remain

as such for the foreseeable future. ESI sampling results can be summarized as follows:

* Only arsenic in soil exceeded the USEPA Region 9 residential and industrial PRGs.

However, all results were below the KDHE residential RSK for arsenic. These

exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

* There were no detections of dissolved metals in groundwater which exceeded the USEPA

Region 9 PRGs for tap water.

* There are no historical sampling data with which to compare the ESI sampling data.

Based on these results, the Camp Funston WWTP Sludge Drying Beds site is recommended for closed

status.
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4.0 CUSTER HILL WWTP SLUDGE DRYING BEDS (FTRI-023)

4.1 SITE LOCATION, LAND USE, POTENTIAL MIGRATION PATHWAYS, AND

RECEPTORS

The Custer Hill WWTP is located along the eastern portion of the Custer Hill cantonment complex

(Figures 1-1 and 4-1). The plant is located off of 1st Division Road. The Custer Hill WWTP is a new

facility, with much of the original plant having been demolished. However, the original sludge drying

beds were retained and are still in use. These are located on the northwestern portion of the facility and

occupy a total area of approximately 300 ft by 200 ft (Figure 4-1) (LBA, 1993).

The site is located in an upland area of Fort Riley, and is underlain by bedrock (interbedded limestone and

shale), covered by unconsolidated material. This unconsolidated soil consists of residual soil and

possibly loess. The depth to bedrock in the vicinity of Building 8100 at the consolidated maintenance

facility is approximately 4 to 9 feet bgs. Groundwater in this area generally occurs at the interface

between bedrock and the unconsolidated material, and within voids and fractures in the bedrock. Based

on the local topography, groundwater would be expected to flow to the east, towards the Forsyth Creek

drainage. Cameron Spring is fed from springs derived from underlying limestone bedrock. The plant is

located adjacent to Forsyth Creek, which is a perennial stream. Overland flow from the sludge drying

area would enter this tributary. Forsyth Creek is a tributary to Threemile Creek, which discharges to the

Kansas River approximately five miles downstream of the plant (LBA, 1993).

The Fort Riley well field is located approximately 2 /2 miles south-southwest of the Site, in the floodplain

of the Republican River. The well field for the community of Ogden is located approximately 4 1/2 miles

east of the Site, in the floodplain of the Kansas River. The upland area does not support large capacity

supply wells; therefore, there are no water supply wells located on Custer Hill.

There were no protected or special ecological or cultural features observed or are known to occur at or

near this Site and current and future land uses are expected to remain and will remain as such for the

foreseeable future.

4.2 SITE BACKGROUND AND PREVIOUS SAMPLING RESULTS

The plant began operation in the 1950s concurrent with the building of facilities on Custer Hill and

remains in active operation. There have been major improvements to the plant around 1960, 1967, 1976,

1987, and 2005. The facility was originally designed to treat 2 million gal/day with 5 anaerobic digesters,

3 trickling filters, 16 concrete sludge drying beds, and 1 sludge overflow lagoon. This permitted
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discharge of effluent flows into a branch of Threemile Creek below the Cameron Springs ponds. The

biggest routine problem noted for this treatment plant has been cooking grease from the many mess halls

and homes on Custer Hill. In the 1988 to 1989 time frame, there was a heating oil leak from a storage

tank near Building 6223. The oil infiltrated the sewer system and was pumped from the local pump

station (Building SP620) to the Custer Hill plant. The oil (1,200 gallons) was collected in a primary tank

and removed by a water oil recycler.

Following the recently-completed renovation of this plant, the Custer Hill WWTP has become the

primary wastewater treatment facility for virtually the entire post.

Extensive geological investigations were performed during 2001 through 2003 for the design and

construction of the current WWTP at the Site. The thickness of the overburden varies between 3 ft to 8 ft

throughout the WWTP area including the area covered by the sludge beds. No groundwater was

encountered within the overburden. Groundwater was encountered in the bedrock at about 27 ft bgs.

There is no record of any other previous site investigations having been conducted at the Custer Hill

WWTP, including the sludge drying beds.

4.3 ESI FIELD ACTIVITIES AND ANALYTICAL RESULTS

Direct-push soil samples were collected at the Custer Hill WWTP Sludge Drying Beds as part of the ESI

field activities during the summer of 2006. Direct-push soil samples were collected on July 11, 2006.

Groundwater samples were planned, but could not be collected due to refusal prior to reaching

groundwater.

Three direct-push borings (DPO1-DP03) were advanced northeast of the former sludge drying bed

location and one direct-push boring (DP04) was advanced southeast of the former sludge drying bed

location (Figure 4-1). These direct-push borings were continuously sampled from the ground surface to

refusal using a 2-inch Macrocore TM sampler. Three soil samples were to be collected from each direct-

push boring at depth intervals of 0 to 2 ft bgs, 4 to 8 ft bgs, and 8 to 12 ft bgs. However, refusal was

encountered prior to obtaining the 4- to 8-ft interval for Direct-Push Boring DPO and the 8- to 12-ft

interval for Direct-Push Boring DP02. The field geologist prepared a lithologic log of each direct-push

boring (Boring logs are included in Appendix A). Soil samples were collected and analyzed at an off-site

laboratory for RCRA metals (USEPA Method 6010/7000). The probe was then advanced in attempt to

reach the water table, but refusal was obtained prior to reaching groundwater, so no groundwater samples

were collected. No soil samples were collected below a depth of 12 ft bgs.
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Following the completion of field activities at this site, all direct-push boring locations were surveyed.

The survey data is included in Appendix B.

Direct-push soil analytical results (positive hits only) for the Custer Hill WWTP Sludge Drying Beds are

presented in Table 4-1, and detections above screening criteria are presented in Figure 4-2. Arsenic,

barium, cadmium, chromium, and lead were detected in the direct-push boring soil samples. Only arsenic

exceeded the USEPA Region 9 residential and industrial PRGs of 0.39 mg/kg and 1.6 mg/kg,

respectively. Exceedences of the residential and industrial arsenic PRGs were present in all of the direct-

boring locations and in 8 out of 9 of the soil samples collected at various depths from those borings, with

concentrations ranging from 2.6 mg/kg (DP03, 0 to 1 ft bgs) to 7 mg/kg (DP04, 4 to 6.5 ft bgs). Due to

the many exceedences of the residential and industrial PRGs, the data were also screened against the

residential KDHE RSK of 11 mg/kg, and no exceedences were present.

These exceedences are a result of naturally occurring concentrations of arsenic at levels in excess of

regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

The soil data were also evaluated to determine whether there were any issues regarding leaching of metals

to groundwater. All metals concentrations in soil were below the USEPA Region 9 PRGs for migration

to groundwater (DAF 20). However, two soil samples did exceed the KDHE RSK soil to groundwater

protection pathway of 5.84 mg/kg for arsenic. These samples had an arsenic concentration of 6.7 mg/kg

(DP02, 1 to 2 ft bgs) and 7 mg/kg (DP04, 4 to 6.5 ft bgs).

4.4 DISCUSSION AND RECOMMENDATIONS

The Custer Hill WVTP Sludge Drying Beds are currently located within the Industrial portion of the post

as identified in the Land Use Section of the Fort Riley Environmental Overlay and will remain as such for

the foreseeable future. ESI sampling results can be summarized as follows:

* Only arsenic in soil exceeded the USEPA Region 9 residential and industrial PRGs.

However, all results were below the KDHE residential RSK for arsenic. These

exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

* There are no historical sampling data with which to compare the ESI sampling data.

Based on these results, the Custer Hill WWTP Sludge Drying Beds site is recommended for closed status.
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5.0 CAMP FORSYTH WWTP SLUDGE DRYING BEDS (FTRI-024)

5.1 SITE LOCATION, LAND USE, POTENTIAL MIGRATION PATHWAYS, AND

RECEPTORS

The former Camp Forsyth WWTP was located on the eastern edge of Camp Forsyth, occupying Building

2592 and adjacent areas (Figures 1-1 and 5-1). The site was on the floodplain of the Republican River,

which lies about 1,200 ft east of the WWTP facility. The plant was located behind the levee of the

Republican River, placing the Site on the 500-year floodplain. According to Fort Riley PWE personnel,

the Camp Forsyth WWTP was demolished in 2005.

The site overlies alluvial deposits of the Republican River, which is the source of drinking water for Fort

Riley and nearby communities. The well field for Fort Riley is located approximately 4,000 ft to the east-

northeast of the Site. The depth to groundwater is approximately 17 to 19 ft bgs, with groundwater flow

most likely to the east, towards the Republican River. Releases to the Republican River via overland

transport of contaminants will be prevented by the levee, but releases may occur during flooding of the

sludge drying area. The Republican River joins the Smoky Hill River to form the Kansas River a little

over one mile below the Site (LBA, 1993):

There were no protected or special ecological or cultural features observed or are known to occur at or

near this Site and current and future land uses are expected to remain and will remain as such for the

foreseeable future.

5.2 SITE BACKGROUND AND PREVIOUS SAMPLING RESULTS

The plant received waste from Camp Forsyth, Colyer Manor, and on average, 30% of the waste from

Custer Hill Family Housing. The plant began operations in about 1945, but was recently demolished in

2005. The average flow was about 450,000 gal/day in 1988, with peak flows of 700,000 gal/day

occurring in the spring. This facility included an influent pump station, a primary clarifier, 2 trickling

filters, 2 final clarifiers, a two-stage anaerobic digester, and 12 sludge drying beds. The permanent sludge

drying beds were concrete, but temporary sludge drying beds have been used during times of repair.

There were subdrains under the sludge beds that bring water back to the treatment plant. Sludge was

disposed of in accordance with appropriate regulations. The outfall was about 1,000 ft east of the plant on

the Republican River (LBA, 1993).

Wastes from Colyer Manor and Custer Hill Family Housing were not expected to contain RCRA or

CERCLA hazardous substances. Although the sludge drying beds had subsurface drain returns to the
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plant, earlier sludge drying practices did not employ such drains. Thus, the general area of the sludge

drying beds was of potential concern due to past operations. The area of the sludge drying beds was south

of the plant and occupied an area approximately 300 ft by 150 ft (LBA, 1993).

There was no record of any previous site investigations having been conducted at the Camp Forsyth

WWTP, including the sludge drying beds.

5.3 ESI FIELD ACTIVITIES AND ANALYTICAL RESULTS

Direct-push soil and groundwater samples were collected at the Camp Forsyth WWTP Sludge Drying

Beds as part of the ESI field activities during the summer of 2006. Direct-push soil and groundwater

samples were collected on July 11, 2006.

Four direct-push borings (DPO1-DP04) were advanced to the northeast, east, south, and southwest of the

former sludge drying bed location (Figure 5-1). These direct-push borings were continuously sampled

from the ground surface to the depth where groundwater was encountered using a 2-inch Macrocore TM

sampler. Three soil samples were collected from each direct-push boring at depth intervals of 0 to 2 ft

bgs, 4 to 8 ft bgs, and 8 to 12 ft bgs. The field geologist prepared a lithologic log of each direct-push

boring (Boring logs are included in Appendix A). Soil samples were collected and analyzed at an off-site

laboratory for RCRA metals (USEPA Method 6010/7000). The probe was then advanced to the water

table, and groundwater samples were collected and analyzed at an off-site laboratory for RCRA metals

(USEPA Method 6010/7000; both filtered and unfiltered). No soil samples were collected below a depth

of 12 ft bgs. All planned soil and groundwater samples were collected at the Camp Forsyth WWTP

Sludge Drying Beds.

Following the completion of field activities at this site, all direct-push boring locations were surveyed.

The survey data is included in Appendix B.

Direct-push soil analytical results (positive hits only) for the Camp Forsyth WWTP Sludge Drying Beds

are presented in Table 5-1, and detections above screening criteria are presented in Figure 5-2. Arsenic,

barium, cadmium, chromium, lead, and mercury were detected in the direct-push boring soil samples.

Only arsenic exceeded the USEPA Region 9 residential and industrial PRGs of 0.39 mg/kg and 1.6

mg/kg, respectively. Exceedences of the residential arsenic PRG were present in all of the direct-boring

locations and in all 13 soil samples collected at various depths from those borings, with concentrations

ranging from 1.1 mg/kg (DP03, 11 to 12 ft bgs) to 4.5 mg/kg (DP03, 0 to 1 ft bgs). Due to the many

exceedences of the residential arsenic PRG, the data were also screened against the USEPA Region 9

industrial PRG with a similar number of exceedences. Exceedences of the industrial arsenic PRG were
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present in all of the direct-boring locations and in 11 out of 13 of the soil samples collected at various

depths from those borings, with concentrations ranging from 1.7 mg/kg (DP02, 7 to 8 ft bgs) to 4.5 mg/kg

(DP03, 0 to 1 ft bgs). Due to the many exceedences of the residential and industrial PRGs, the data were

also screened against the residential KDHE RSK of 11 mg/kg, and no exceedences were present.

The soil data were also evaluated to determine whether there were any issues regarding leaching of metals

to groundwater. All metals concentrations in soil were below the USEPA Region 9 PRGs for migration

to groundwater (DAF 20).

These exceedences are a result of naturally occurring concentrations of arsenic at levels in excess of

regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

Groundwater analytical results (positive hits only) for the Camp Forsyth WWTP Sludge Drying Beds are

presented in Table 5-2. Arsenic, barium, cadmium, chromium, and lead were detected in unfiltered

groundwater samples taken from the direct-push borings at the Camp Forsyth WWTP Sludge Drying

Beds. No effort was made to compare these total metals concentrations against drinking water standards

because all groundwater samples were very turbid. Only barium and selenium were detected in filtered

groundwater samples taken at this site at concentrations below the USEPA Region 9 tap water PRGs.

5.4 DISCUSSION AND RECOMMENDATIONS

The Camp Forsyth WWTP Sludge Drying Beds are currently located within the Industrial portion of the

post as identified in the Land Use Section of the Fort Riley Environmental Overlay and will remain as

such for the foreseeable future. ESI sampling results can be summarized as follows:

" Only arsenic in soil exceeded the USEPA Region 9 residential and industrial PRGs.

However, all results were below the KDHE residential RSK for arsenic. These

exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of 'egulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

* There were no detections of dissolved metals in groundwater which exceeded the USEPA

Region 9 PRGs for tap water.

* There are no historical sampling data with which to compare the ESI sampling data.

Based on this data, the Camp Forsyth WWTP Sludge Drying Beds are recommended for closed status.
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6.0 MAIN POST WWTP SLUDGE DRYING BEDS (FTRI-025)

6.1 SITE LOCATION, LAND USE, POTENTIAL MIGRATION PATHWAYS, AND

RECEPTORS

The Main Post WWTP was located on the eastern edge of the Main Post and occupied Buildings 390

through 393 and adjacent areas (Figures 1-1 and 6-1). The sludge drying beds are located approximately

1,000 ft east of the plant on the floodplain of the Kansas River. The river is located approximately 600 ft

east of the Site.

The sludge drying beds overlie alluvial deposits of the Kansas River. The Kansas River alluvial aquifer is

used as a source of drinking water by nearby communities. The total thickness of alluvial sediments at

this location is approximately 50 to 70 ft, and the depth to groundwater is approximately 21 to 23 ft bgs.

The direction of groundwater flow is approximately to the east, towards the Kansas River. Overland flow

from the site would enter the Kansas River directly. The sludge drying beds are located on the 100-year

floodplain (LBA, 1993).

The nearest supply well is located at the west side of Marshall Army Airfield (MAAF), approximately 2

miles south of the Site. In addition, there are several private supply wells located on the opposite side of

the Kansas River, to the east of the sludge drying beds. The closest supply well is approximately 2,000 ft

east of the Site. All of these wells are on the other side of the Kansas River, which acts as a hydrologic

boundary for the alluvial aquifer system.

There were no protected or special ecological or cultural features observed or are known to occur at or

near this Site and current and future land uses are expected to remain and will remain as such for the

foreseeable future.

6.2 SITE BACKGROUND AND PREVIOUS SAMPLING RESULTS

The Main Post WWTP commenced operation in 1945 and received approximately 600,000 gal/day of

wastewater from Main Post, MAAF, Camp Whitside, and Camp Funston. The MAAF waste included

effluent from their industrial waste treatment plant (Building 721). According to current operations

personnel, the MAAF plant. has skimming and coagulation capabilities, but these are not used as the

MAAF water is of suitable quality to go directly to the WWTP. The effluent from the Main Post plant

was discharged to the Kansas River via an underground pipeline one-half mile to the south. The sludge

drying beds have water drains that originally went to the outfall, but were later redesigned to pump back

to the plant. Dried sludge was normally disposed in the landfills; although, some may have been buried

WWater ESI Report_DF_06.doc 6-1 09/25/2007



Draft Final ES1 Report - Wastewater Sites
Main Post WWTP Sludge Drying Beds (FTRI-025) ESI Multiple Sites, Fort Riley, Kansas

locally. The general area of the sludge drying beds and the area between the sludge drying beds and the

plant were evaluated because of past practices (LBA, 1993). As of late 2005, the Main Post WWTP was

no longer operational and much of the facility has been demolished. Wastewater that formerly went to

this plant is now pumped to the Custer Hill WWTP for treatment.

Wastewater from the Main Post may have included some petroleum products and automotive chemicals.

In particular, this sludge had the potential to contain higher concentrations of heavy metals than typical

sewage sludges since it received discharge from the industrial treatment plant at Building 721. In

addition, print shops, photo-processing facilities, pesticide areas, paint shops, furniture repair and dental

facilities were located at Main Post and discharged wastewater to this plant (LBA, 1993).

There is no record of any previous site investigations having been conducted at the Main Post WWTP,

including the sludge drying beds.

6.3 ESI FIELD ACTIVITIES AND ANALYTICAL RESULTS

Direct-push soil and groundwater samples were collected at the Main Post WWTP Sludge Drying Beds as

part of the ESI field activities during the summer of 2006. Direct-push soil and groundwater samples

were collected on July 7, 2006.

Five direct-push borings (DPO1-DP05) were advanced around the perimeter of the former sludge drying

bed location (Figure 6-1). These direct-push borings were continuously sampled from the ground surface

to the depth where groundwater was encountered using a 2-inch MacrocoreTM sampler. Three soil

samples were collected from each direct-push boring at depth intervals of 0 to 2 ft bgs, 4 to 8 ft bgs, and 8

to 12 ft bgs. The field geologist prepared a lithologic log of each direct-push boring (Boring logs are

included in Appendix A). Soil samples were collected and analyzed at an off-site analytical laboratory

for RCRA metals (USEPA Method 6010/7000). The probe was then advanced to the water table, and

groundwater samples were collected and analyzed at an off-site analytical laboratory for RCRA metals

(USEPA Method 6010/7000; both filtered and unfiltered). No soil samples were collected below a depth

of 12 ft bgs. All planned soil and groundwater samples were collected at the Main Post WWTP Sludge

Drying Beds.

Following the completion of field activities at this site, all direct-push boring locations were surveyed.

The survey data is included in Appendix B.

Direct-push soil analytical results (positive hits only) for the Main Post WWTP Sludge Drying Beds are

presented in Table 6-1, and detections above screening criteria are presented in Figure 6-2. Arsenic,
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barium, cadmium, chromium, lead, mercury, and silver were detected in the direct-push boring soil

samples. Arsenic exceeded the USEPA Region 9 residential and industrial PRGs of 0.39 mg/kg and 1.6

mg/kg, respectively, for arsenic. Exceedences of the residential arsenic PRG were present in all of the

direct-boring locations and in 15 out of 16 of the soil samples collected at various depths from those

borings, with concentrations ranging from 1.1 mg/kg (DP05; 11 to 12 ft bgs) to 8.8 mg/kg (DP05; 6 to 7 ft

bgs). Due to the many exceedences of the residential arsenic PRG, the data were also screened against

the USEPA Region 9 industrial PRG with a similar number of exceedences. Exceedences of the

industrial arsenic PRG were present in all of the direct-push boring locations and in 12 out of 16 of the

soil samples collected at various depths from those borings, with concentrations ranging from 2.2 mg/kg

(DPO1, 10 to 11 ft bgs) to 8.8 mg/kg (DP05, 6 to 7 ft bgs). However, none of the arsenic detections

exceeded either the industrial or residential RSK of 38 and 11 mg/kg, respectively. Mercury was detected

in Direct-Push Borings DPO1 (0- to 1-ft interval), DP03 (1- to 2-ft, 7- to 8-ft, and 8.5- to 9.5-ft intervals),

and DP05 (1- to 2-ft interval) at concentrations ranging from 0.2 to 7.6 mg/kg. These concentrations did

not exceed the residential and industrial PRGs or the industrial RSK for mercury. However, two

detections did exceed the residential RSK for mercury of 2.0 mg/kg.

Arsenic exceedences are a result of naturally occurring, high concentrations which are ubiquitous

throughout Fort Riley soils.

The soil data were also evaluated to determine whether there were any issues regarding leaching of metals

to groundwater. All metals concentrations in soil were below the Region 9 PRGs for migration to

groundwater (DAF 20). An exceedence of the SSL DAF 20 of 38 mg/kg for chromium was present in

two samples (DP03, 7 to 8 ft bgs and DP03, 8.5 to 9.5 ft bgs) at concentrations of 41 mg/kg and 47

mg/kg, respectively. In addition, an exceedence of the SSL DAF 20 of 34 mg/kg for silver was present in

only one sample (DP03, 8.5 to 9.5 ft bgs) at a concentration of 38 J (estimated) mg/kg. The data were

also evaluated against the residential and non-residential KDHE RSKs for the soil to groundwater

pathway. As a result, exceedences of the residential and non-residential soil to groundwater pathway

KDHE RSK of 5.84 mg/kg for arsenic were present in Borings DP02 (6.5 to 7.5 ft bgs), DPO4 (7 to 8 ft

bgs), and DP05 (6 to 7 ft bgs) at concentrations ranging from 7.2 (DP02, 6.5 to 7.5 ft bgs) to 8.8 mg/kg

(DP05, 6 to 7 ft bgs).

Groundwater analytical results (positive hits only) for the Main Post WWTP Sludge Drying Beds are

presented in Table 6-2, and detections above screening criteria are presented in Figure 6-3. Arsenic,

barium, cadmium, chromium, lead, mercury, and selenium were detected in unfiltered groundwater

samples taken from the direct-push borings at the Main Post WWTP Sludge Drying Beds. No effort was
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made to compare these total metals concentrations against drinking water standards because all

groundwater samples were very turbid. Only arsenic, barium, cadmium, chromium, and lead were

detected in filtered groundwater samples taken at this site. Only arsenic exceeded the USEPA Region 9

tap water PRGs in the groundwater samples taken from Direct-Push Boring DP04, in which arsenic was

detected at a concentrations of 0.027 mg/L and 0.018 mg/L (duplicate). Since no USEPA Region 9 tap

water PRG exists for lead, the action level of 0.015 mg/L was used as a screening tool. The KDHE RSK

for lead was only exceeded in Direct-Push Boring DP04, with a concentration of 0.018 mg/L.

6.4 DISCUSSION AND RECOMMENDATIONS

The Main Post WWTP Sludge Drying Beds are currently located within the Industrial portion of the post

as identified in the Land Use Section of the Fort Riley Environmental Overlay and will remain as such for

the foreseeable future. ESI sampling results are summarized as follows:

* Only arsenic and mercury were detected above screening criteria.

Arsenic in soil exceeded the USEPA Region 9 residential and industrial PRGs. Mercury in

soil exceeded Region 9 residential PRGs. All results were below the KDHE industrial RSKs

for arsenic and mercury. Exceedences of arsenic are a result of naturally occurring

concentrations of arsenic at levels in excess of regulatory screening criteria, which are

ubiquitous throughout Fort Riley soils.

* Only arsenic exceeded the USEPA Region 9 tap water PRGs in the groundwater samples

collected from the Main Post WWTP Sludge Drying Beds.

* The action level (KDHE RSK) of 0.015 mg/L for lead was just slightly exceeded in only one

sample.

* There are no historical sampling data with which to compare the ESI sampling data.

Based on these results, the Main Post WWTP Sludge Drying Beds site is recommended for closed status.
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7.0 RANGE COMPLEX WASTEWATER LAGOONS (FTRI-026)

7.1 SITE LOCATION, LAND USE, POTENTIAL MIGRATION PATHWAYS, AND

RECEPTORS

The Range Complex Wastewater Lagoons are located just west of the Multipurpose Range Complex

(MPRC) on East West Road near Highway 77. The MPRC is located in the extreme northwest comer of

Fort Riley (Figures 1-1 and 7-1). Three lagoons are present; the two eastern lagoons are approximately

200 ft square and the single western lagoon is approximately 300 ft square. The lagoons are surrounded

by a perimeter fence, with the area inside the fence consisting of mowed grass. The three wastewater

evaporation lagoons are lined with clay (Army Environmental Hygiene Agency [AEHA], 1988). During

the October 2005 site visit, it was noted that only the southeastern lagoon contained water; the

northeastern and western lagoons were dry.

The site is located in an upland area of Fort Riley, and is underlain by bedrock (interbedded limestone and

shale), covered by unconsolidated material. This unconsolidated soil consists of residual soil and

possibly loess. The depth to bedrock in the vicinity of the wastewater lagoons is approximately 12 to 33

ft bgs. Groundwater in this area generally occurs at the interface between bedrock and the unconsolidated

material, and within voids and fractures in the bedrock. Based on the local topography, groundwater

would be expected to flow to the west, towards the unnamed drainage located about 200 ft west of the

west lagoon. Overland flow will also be to the west, towards this drainage.

Two water supply wells serve the MPRC. Water well 305 was constructed approximately 150 ft east of

the waste water lagoons and Water Well 306 was constructed approximately 800 ft east of the waste

water lagoons. According to the information provided by Fort Riley, Water Well 305 is located near

Building 9305 and has a depth of 160 ft and the Water Well 306 is located near Building 9306 and has a

depth of 126 ft and was screened at a depth of 100 to 120 ft bgs, and had a static water level of

approximately 80 ft bgs at the time of construction (Figure 7-1). No other known supply wells are within

a one-mile radius of the Site.

There were no protected or special ecological or cultural features observed or are known to occur at or

near this Site and current and future land uses are expected to remain and will remain as such for the

foreseeable future.
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7.2 SITE BACKGROUND AND PREVIOUS SAMPLING RESULTS

The wastewater evaporation lagoons have been in use since 1987. Untreated wastewater is discharged

directly to the evaporation lagoons. The untreated domestic wastewater flows to the lower evaporation

lagoon via gravity as the solids are settled out (AEHA, 1988). During the October 2005 site visit, the

lagoons appeared to be in good condition.

Wastewater management at the Range Complex Wastewater Lagoons is conducted in accordance with

National Pollutant Discharge Elimination System permit F-KS97-P002. The permit specifies that no

discharge is permitted from the lagoons to the surface waters of the State. Solids and sludge from the

wash bays or lagoons are disposed of in a manner approved by KDHE. Runoff contained in the oil

storage dike area(s) and tank farm secondary containment areas are visually inspected to determine if

removal of oil and grease is necessary prior to discharge. All vegetation on the dikes and at the water's

edge is properly maintained by regular mowing of grass, and the removal of cattails and trees.

There is no record of any environmental sampling being conducted in the vicinity of the wastewater

lagoons.

7.3 ESI FIELD ACTIVITIES AND ANALYTICAL RESULTS

Direct-push soil samples were collected at the Range Complex Wastewater Lagoons as part of the ESI

field activities during the summer of 2006. Direct-push soil samples were collected on July 19, 2006.

Groundwater samples were planned, but could not be collected due to refusal prior to reaching

groundwater.

Four direct-push borings (DPO1-DP04) were advanced northwest of the West Lagoon (DPOI), southwest

of the West Lagoon (DP02), northwest of the Northeast Lagoon (DP03), and southwest of the Southeast

Lagoon (DP04) (Figure 7-1). These direct-push borings were continuously sampled from the ground

surface to refusal using a 2-inch Macrocore TM sampler. Three soil samples were collected from each

direct-push boring at depth intervals of 0 to 2 ft bgs, 4 to 8 ft bgs, and 8 to 12 ft bgs. The field geologist

prepared a lithologic log of each direct-push boring (Boring logs are included in Appendix A). Soil

samples were collected and analyzed at an off-site laboratory for RCRA metals (USEPA Method

6010/7000). The probe was then advanced in attempt to reach the water table, but refusal was obtained

prior to reaching groundwater, so no groundwater samples were collected. No soil samples were

collected below a depth of 12 ft bgs.

Following the completion of field activities at this site, all direct-push boring locations were surveyed.

The survey data is included in Appendix B.
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Direct-push soil analytical results (positive hits only) for the Range Complex Wastewater Lagoons are

presented in Table 7-1, and detections above screening criteria are presented in Figure 7-2. Arsenic,

barium, cadmium, chromium, and lead were detected in the direct-push boring soil samples. Only arsenic

exceeded the USEPA Region 9 residential and industrial PRGs of 0.39 mg/kg and 1.6 mg/kg,

respectively. Exceedences of the residential and arsenic PRGs were present in all of the direct-boring

locations and in 12 out of 13 of the soil samples collected at various depths from those borings, with

concentrations ranging from 1.5 mg/kg (DP04, 9 to 11 ft bgs) to 8 mg/kg (DP01, 11 to 12 ft bgs). Due to

the many exceedences of the residential arsenic PRG, the data were also screened against the USEPA

Region 9 industrial PRG with a similar number of exceedences. Exceedences of the industrial arsenic

PRG were present in all of the direct-boring locations and in 11 out of 13 of the soil samples collected at

various depths from those borings, with concentrations ranging from 4.6 mg/kg (DP01, 7 to 8 ft bgs) to 8

mg/kg (DP01, 11 to 12 ft bgs). Due to the many exceedences of the residential and industrial PRGs, the

data were also screened against the residential arsenic KDHE RSK of 11 mg/kg, and no exceedences were

present.

These exceedences are a result of naturally occurring concentrations of arsenic at levels in excess of

regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

The soil data were also evaluated to determine whether there were any issues regarding leaching of metals

to groundwater. All metals concentrations in soil were below the USEPA Region 9 PRGs for migration

to groundwater (DAF 20). However, four soil samples did exceed the KDHE RSK value for soil to

groundwater protection pathway of 5.84 mg/kg for arsenic. These samples had arsenic concentrations of

8 mg/kg (DPO1, 11 to12 ft bgs), 6.3 mg/kg (DP03, .1 to 2 ft bgs), 7.1 mg/kg (DP03, 5 to 6 ft bgs), and 7.2

mg/kg (DP04, 1 to 2 ft bgs).

7.4 DISCUSSION AND RECOMMENDATIONS

The Range Complex Waste Water Lagoons are currently located within the Impact Area portion of the

post as identified in the Land Use Section of the Fort Riley Environmental Overlay and will remain as

such for the foreseeable future. ESI sampling results can be summarized as follows:

* Only arsenic in soil exceeded the USEPA Region 9 residential and industrial PRGs.

However, all results were below the KDHE residential RSK for arsenic. These

exceedences are a result of naturally occurring concentrations of arsenic at levels in

excess of regulatory screening criteria, which are ubiquitous throughout Fort Riley soils.

" There are no historical sampling data with which to compare the ESI sampling data.
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Based on these results, the Range Complex Wastewater Lagoons are recommended for closed status.
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Tabie 1-1
ESI Site Summary

Pesticide / PCB Sites
Expanded Site Investigation

Fort Riley, Kansas

____. ... ____"_________.. .. ____ • CERCLA Reguatory •
Site Name RCRA Regulatory History __ History

RCRA Part A: Interim RCRA Part B, Part II HSWA- NPL August 1990/
Pesticide/ PCB Sites Status defers to CERCILA FFA June 1991
(Group 1) ESI 2006-2007, Actions

Nov 1980-Sept 1998 Oct 1, 1998 to Oct 1, 2008 PAIPAOC SI Reports ESI 2006-2007 Taken/Recommended
DRMO Storage Area 1 FTRI- 006 Hazardous Waste Storage HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

Facility No potential risk to HH & E based Identified for Further Elevated POL contamination threat to HH & E against new protect HH & E
AEHA, 1988 SWMU-No on Sl Evaluation in NW comer - Deferred to PCB RSK of 4.3 ppm in soil Transfer northern portion of
evidence of release UST Program site to Former Bldg 1245

No PCB detects above 50 Dispensing Station - FTRI-
ppm in soil 066; Closed Status

PCB Storage Building 343 FTRI- 007 AEHA, 1988 Confirm no threat to HH & E Sample concrete floor and
SWMU-Proposed exterior soil for PCBs
environmentalsampling If sampling results show

levels are protective of HH &
E request Closed Status

PCB Storage Conexes 348 FTRI- 008 Hazardous Waste Storage Confirm no threat to HH & E No actions are necessary to
Facility - Clean Closed 1990 protect HH & E; Closed
AEHA, 1988 Status
SWMU-Proposed
environmental sampling

Pesticide UST at Camp Funston FTRI- 010 AEHA, 1988 Confirm no threat to HH & E No actions are necessary to
SWMU-Proposed protect HH & E; Closed
environmental sampling Status
Tank removed and clean
closed in 1991

DRMO Storage Area 3 FTRI- 012 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 No ESI field activities No actions are necessary to
SWMU-Proposed No potential risk to HH & E based Identified for Further No potential risk to HH & E conducted protect HH & E; Closed
environmental sampling on St Evaluation Status

DRMO Storage Area 2 FTRI- 015 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm St conclusion of no No actions are necessary to
SWMU-No evidence of No potential risk to HH & E based Identified for Further One PCE GW result above threat to HH & E protect HH & E; Closed
release on St Evaluation MCL Status

No potential risk to HH & E
Former Livestock Dipping Facility FTRI- 047 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

No potential risk to HH & E based Identified for Further Elevated levels of metals and threat to HH & E protect HH & E; Closed
on Sl Evaluation pesticides in mixing pit Status

No potential risk to HH & E
Former Pesticides Facilities FTRI- 048 HSWA, 1998 No potential risk to IWSA (LBA, 1993) LBA, 1995 Confirm Sl conclusion of no No actions are necessary to

HH & E based on site visit of Recommended No Further No potential risk to HH & E for threat to HH & E protect HH & E; Closed
building 1022 and Camp Whitside Action Golf Course Pesticide Facility Status
HSWA, 1998 No potential risk to
HH & E based on SI for Custer Hill
Golf Course Pesticide Facility

Mercury Contamination Areas FTRI- 049 HSWA, 1998 Mercury removal in LBA, 1995 Confirm S conclusion of no No actions are necessary to
No potential risk to HH & E based 1991/1992 No potential risk to HH & E threat to HH & E protect HH & E; Closed
on site visit IWSA (LBA, 1993) Status

Identified for Further
Evaluation
Vaults retrofitted with air
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Table 1-1
ESI Site Summary

Pesticide / PCB Sites
Expanded Site Investigation

Fort Riley, Kansas

CERCLA Regulatory

Site Name RCRA Regulatory History History .. _.. ........ _ _

PCB Transformer Sites FTRI- 050 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

No potential risk to HH & E based Recommended No Further No PCB detects above 50 threat to HH & E protect HH & E; Closed

on SI Action ppm in soil Status
No potential risk to HH & E

Milford Campground / Marina FTRI- 055 HSWA, 1998 LBA, 1995 Confirm St conclusion of no No actions are necessary to

No potential risk to HH & E based No potential risk to HH & E threat to HH & E protect HH & E; Closed

on St Status

AEHA - Army Environmental Hygiene Agency NPL - National Priorities List

AST - Aboveground Storage Tank PA - Preliminary Assessment

CERCLA- Comprehensive Environmental Response, Compensation, and Liability Act PAOC - Potential Area of Concern

DRMO - Defense Reutilization Marketing Office PCB - Polychlorinated Biphenyl

ESI - Expanded Site Investigation PCE - Tetrachloroethene

FFA - Federal Facility Agreement POL - Petroleum, Oil, and Lubricant

HH&E - Human Health & Environment PPM - Parts per Million

HSWA - Hazardous and Solid Waste Amendment RCRA - Resource Conservation and Recovery Act

IACH - Irwin Army Community Hospital SI - Site Investigation

IWSA - Installation Wide Site Assessment SWMU - Solid Waste Management Unit

KDHE - Kansas Department of Health and Environment TPH - Total Petroleum Hydrocarbons

LBA - Louis Berger and Associates UST - Underground Storage Tank

MCL - Maximum Contaminant Level WWTP - Wastewater Treatment Plant
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Table 1-1
ESI Site Summary
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

CERCLA Regulatory
Site Name RCRA Regulatory History. History:. . "

RCRA Part A: Interim RCRA Part B, Part II HSWA- NPL August 1990/
Wastewater Sites Status defers to CERCLA FFA June 1991
(Group 2) • ESI 2006-2007, Actions

Nov 1980-Sept 1998 Oct 1, 1998 to Oct 1, 2008 PA/PAOC SI Reports ESI 2006-2007 Taken/Recommended
Industrial Wastewater System Custer FTRI- 020 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) LBA, 1994 Confirm S conclusion of no No actions are necessary to
Hill SWMU-No evidence of No potential risk to HH & E or East and West Ponds No CERCLA contaminants threat to HH & E protect HH & E; Closed

release addressed under another Identified for Further East Pond Free Product in GW Status
regulatory program Evaluation West Pond No threat to HH &

(Clean Water Act) Central Vehicle Wash Facility E Central Vehicle Wash
Recommended No Further Facility found POL in sediment
Action

Camp Funston WWTP Sludge Drying FTRI- 022 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) Confirm PA/PAOC conclusion No actions are necessary to
Beds SWMU-No evidence of No potential risk to HH & E or Recommended No Further of no threat to HH protect HH & E; Closed

release addressed under another Action & E Status
regulatory program
Clean Water Act)

Custer Hill WWTP Sludge Drying Beds FTRI- 023 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) Confirm PA/PAOC conclusion No actions are necessary to
SWMU-No evidence of No potential risk to HH & E or Recommended No Further of no threat to HH protect HH & E; Closed
release addressed under another Action & E Status

regulatory program
(Clean Water Act)

Camp Forsyth WWTP Sludge Drying FTRI- 024 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) Confirm PNPAOC conclusion No actions are necessary to
Beds SWMU-No evidence of No potential risk to HH & E or Recommended No Further of no threat to HH protect HH & E; Closed

release addressed under another Action & E Status
regulatory program
(Clean Water Act)

Main Post WWTP Sludge Drying Beds FTRI- 025 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) Confirm PA/PAOC conclusion No actions are necessary to
SWMU-No evidence of No potential risk to HH & E or Recommended No Further of no threat to HH protect HH & E; Closed
release addressed under another Action & E Status

regulatory program
,(Clean Water Act)

Range Complex Wastewater Lagoons FTRI- 026 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) Confirm evidence of no No actions are necessary to
SWMU-No evidence of No potential risk to HH & E or Recommended No Further release protect HH & E; Closed
release addressed under another Action Status

regulatory program
(Clean Water Act)

AEHA - Army Environmental Hygiene Agency NPL - National Priorities List
AST - Aboveground Storage Tank PA - Preliminary Assessment
CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act PAOC - Potential Area of Concern
DRMO - Defense Reutilization Marketing Office PCB - Polychlorinated Biphenyl
ESI - Expanded Site Investigation PCE - Tetrachloroethene
FFA - Federal Facility Agreement POL - Petroleum, Oil, and Lubricant
HH&E - Human Health & Environment PPM - Parts per Million
HSWA - Hazardous and Solid Waste Amendment RCRA - Resource Conservation and Recovery Act
IACH - Irwin Army Community Hospital SI - Site Investigation
IWSA - Installation Wide Site Assessment SWMU - Solid Waste Management Unit
KDHE - Kansas Department of Health and Environment TPH - Total Petroleum Hydrocarbons
LBA - Louis Berger and Associates UST - Underground Storage Tank
MCL -Maximum Contaminant Level WWTP - Wastewater Treatment Plant
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Table 1-1
ESI Site Summary

Petroleum / VOC Sites
Expanded Site Investigation

Fort Riley, Kansas

CERCLA Regulatory
Site Name RCRA Regulatory History History

RCRA Part A: Interim RCRA Part B, Part II HSWA- NPL August 1990/
Petroleum /VOC Sites Status defers to CERCLA FFA June 1991

(Group 3) ESI 2006-2007, Actions
Nov 1980-Sept 1998 Oct 1, 1998 to Oct 1, 2008 PA/PAOC SI Reports ESI 2006-2007 Taken/Recommended

Abandoned VOC Tanks - IACH FTRI- 013 AEHA, 1988 Tanks removed in September Confirm conclusion of no No actions are necessary to

SWMU-Proposed 1990 Field lest showed threat to HH & E protect HH & E; Closed

environmental sampling 110 ppm TPH in soil Status

Waste Oil AST, 3rd Battery FTRI- 016 AEHA, 1988 After 1988, AST Site visit to confirm evidence No actions are necessary to

SWMU-No evidence of decommissioned and of no release protect HH & E; Closed

release removed Status

Waste Oil AST, 4th Battery FTRI- 017 AEHA, 1988 After 1988, AST Site visit to confirm evidence No actions are necessary to

SWMU-No evidence of decommissioned and of no release protect HH & E; Closed

release removed Status

Fire Training Area Facility 892 FTRI- 018 AEHA, 1988 HSWA, 1998 Recommends IWSA (LBA, 1993) USTs removed 1996 with Confirm no threat to HH & E Sample soil and

SWMU-No evidence of investigation, review, or Recommended No Further clean closure Ground-water goundwater for VOCs.

release remediation Action contamination above MCLs If sampling results show
for 1,2-DCA, benzene, and levels are protective of HH &
toluene in 1999 E request Closed Status

Fire Training Area, Camp Funston FTRI- 028 1982 soil removal HSWA, 1998 No potential risk to IWSA (LBA, 1993) Vinyl chloride above MCL in No ESI field activities No actions are necessary to

AEHA, 1988 HH & E based on site visit Recommended No Further 2004 protect HH & E; Closed

SWMU-No evidence of Action Below MCL in 2006 and 2007 Status

release Site investigated as part of in SFL wells
Southwest Funston Landfill

Consolidated Maintenance Facility FTRI- 039 IWSA (LBA, 1993) Identified All USTs and ASTs removed Confirm no threat to HH & E No actions are necessary to

Building 8100 for Further Evaluation in 1994 with clean closure protect HH & E; Closed
Status

Former Oil Testing Lab Building 1022 FTRI- 040 HSWA, 1998 No potential risk to IWSA (LBA, 1993) Confirm evidence of no No actions are necessary to

HH & E based on site visit Recommended No Further release protect HH & E; Closed
Action Status

Furniture Repair Shops FTRI- 041 HSWA, 1998 No potential risk to IWSA (LBA, 1993) Identified LBA, 1994 Confirm SI conclusion of no No actions are necessary to

HH & E based on SI for Further Evaluation Buildings 1301 & 1605 No threat to HH & E protect HH & E; Closed
Building 1605 soil removed in evidence of releases Status
1993 LBA, 1995

Building 319 No threat to
HH&E

Print and Publications Shop Building FTRI- 045 HSWA, 1998 No potential risk to IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

263 HH & E based on SI Recommended No Further No potential risk to HH & E threat to HH & E protect HH & E; Closed
Action Status

Building 727 Waste Pit FTRI- 051 HSWA, 1998 No potential risk to IWSA (LBA, 1993) Identified LBA, 1995 Confirm SI conclusion of no Sample groundwater for
HH & E based on SI for Further Evaluation No potential risk to HH & E threat to HH & E lead and arsenic

If sampling results show
levels are protective of HH &
E, request Closed Status.

AEHA - Army Environmental Hygiene Agency NPL - National Priorities List

AST - Aboveground Storage Tank PA - Preliminary Assessment

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act PAOC - Potential Area of Concern

DRMO - Defense Reutilization Marketing Office PCB - Polychlorinated Biphenyl
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T . 1-1

ESI Site Summary
Petroleum / VOC Sites

Expanded Site Investigation
Fort Riley, Kansas

CERCLA Regulatory
Site Name IRCRA Regulatory History IHistory
ESI - Expanded Site Investigation PCE - Tetrachloroethene
FFA - Federal Facility Agreement POL - Petroleum, Oil, and Lubricant
HH&E -Human Health & Environment PPM - Parts per Million
HSWA - Hazardous and Solid Waste Amendment RCRA - Resource Conservation and Recovery Act
IACH - Irwin Army Community Hospital SIm Site Investigation
IWSA - Installation Wide Site Assessment SWMU - Solid Waste Management Unit
KDHE -Kansas Department of Health and Environment TPH - Total -Petroleum Hydrocarbons
LBA - Louis Berger and Associates UST.- Underground Storage Tank
MCL - Maximum Contaminant Level WWTP - Wastewater Treatment Plant
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Table 1-1
ESI Site Summary
Former Landfill /
Incinerator Sites

Expanded Site Investigation
Fort Riley, Kansas

ICERCLA Regulatory
Site Name RCRA.Regulatory History . History•.

RCRA Part A: Interim RCRA Part B, Part II HSWA- NPL August 1990/Former Landfill/Incinerator
Forer Status defers to CERCLA FFA June 1991

SiesESI 2006-2007, Actions
(Group 4) Nov 1980-Sept 1998 Oct 1, 1998 to Oct 1, 2008 PA/PAOC S Reports ESI 2006-2007 Taken/Recommended

Whitside C/D Landfill FTRI- 002 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm no threat to HH & E No actions are necessary to

SWMU-Proposed No potential risk to HH & E or Identified for Further No potential risk to HH & E protect HH & E; Closed

environmental sampling addressed under another Evaluation Status

regulatory program
(RCRA Subtitle D)

Main Post Landfill FTRI- 004 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

SWMU-No evidence of No potential risk to HH & E based Identified for Further No potential risk to HH & E threat to HH & E protect HH & E; Closed

release on SI Evaluation Status

Custer Hill Rubble Dump FTRI- 005 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) Confirm evidence of no No actions are necessary to

SWMU-No evidence of No potential risk to HH & E based Recommended No Further release of hazardous protect HH & E; Closed

release on site visit Action substances and no threat to Status
HH & E

Hospital Incinerator - IACH FTRI- 014 AEHA, 1988 Confirm evidence of no No actions are necessary to

SWMU-No evidence of release of hazardous protect HH & E; Closed

release substances and no threat to Status
HH & E

Southeast Funston Landfill Incinerator FTRI- 029 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm no threat to HH & E No actions are necessary to

SWMU-No evidence of Recommends investigation, Recommended No Further Detected lead in soil protect HH & E; Closed

release review, or remediation Action Removed impacted soil in Status
1999

Southeast Funston Landfill FTRI- 036 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm no threat to HH & E No actions are necessary to

Recommends investigation, Identified for Further Detected lead, antimony & VC protect HH & E; Closed

review, or remediation Evaluation above MCL in GW Status

Old Whitside Incinerator FTRI- 037 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

No potential risk to HH & E based Recommended No Further No potential risk to HH & E threat to HH & E protect HH & E; Closed

on SI Action Status

Inactive Landfills - Camp Whitside FTRI- 052 HSWA, 1998 IWSA (LBA, 1993) LBA, 1995 Confirm SI conclusion of no No actions are necessary to

No potential risk to HH & E based Identified for Further No potential risk to HH & E threat to HH & E protect HH & E; Closed

Ion SI Evaluation Status

AEHA - Army Environmental Hygiene Agency NPL - National Priorities List

AST - Aboveground Storage Tank PA - Preliminary Assessment

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act PAOC - Potential Area of Concern

DRMO - Defense Reutilization Marketing Office PCB - Polychlorinated Biphenyl

ESI - Expanded Site Investigation PCE - Tetrachloroethene
FFA - Federal Facility Agreement POL - Petroleum, Oil, and Lubricant

HH&E - Human Health & Environment PPM - Parts per Million

HSWA - Hazardous and Solid Waste Amendment RCRA - Resource Conservation and Recovery Act

IACH - Irwin Army Community Hospital S1 - Site Investigation
IWSA - Installation Wide Site Assessment SWMU - Solid Waste Management Unit

KDHE - Kansas Department of Health and Environment TPH - Total Petroleum Hydrocarbons

LBA - Louis Berger and Associates UST - Underground Storage Tank

MCL - Maximum Contaminant Level WWTP - Wastewater Treatment Plant
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ESI Site Summary
POL Sites

Expanded Site Investigation
Fort Riley, Kansas

CERCLA Regulatory
Site Name RCRA Regulatory History " _History

RCRA Part A: Interim RCRA Part B, Part II HSWA- NPL August 19901
Status defers to CERCLA FIFA June 1991

POL Sites (Group 5) ESI 2006-2007, Actions

Nov 1980-Sept 1998 Oct 1, 1998 to Oct 1, 2008 PA/PAOC SI Reports ESI 2006-2007 Taken/RecommendedTactical Vehicle Maintenance Shops FTRI- 042 HSWA, 1998 IWSA (LBA, 1993) Site visits to confirm evidence No actions are necessary to

No potential risk to HH & E based Recommended No Further of no release protect HH & E; Closed
on site visit Action - Deferred to UST Status

Program
Former Gas Stations/Garages FTRI- 043 HSWA, 1998 IWSA (LBA, 1993) Confirm SI conclusion of no No actions are necessary to

No potential risk to HH & E based Recommended No Further threat to HH & E protect HH & E; Closed
on site visit Action - Deferred to UST Status except at Camp

Program Forsyth I & 7th Streets
location. Collect subsurface
soil samples for VOCs.

6200 Area Fuel Oil Line FTRI- 057 POL-contaminated soil Confirm conclusion of no No actions are necessary to
removed in 1997 threat to HH & E protect HH & E; Closed
No potential risk to HH & E Status

Underground Storage Tanks FTRI- 059 AEHA, 1988 HSWA, 1998 IWSA (LBA, 1993) USTs removed in 1990s Confirm conclusion of no No actions are necessary to
SWMU-No evidence of No potential risk to HH & E or Recommended No Further Residual POL contamination threat to HH & E protect HH & E for Closed
release under obsolete addressed under another Action - Deferred to UST of soil and ground water Sites (See Table 5-1)
FTRI-015 regulatory program Program No potential risk to HH & E Request Administrative

(RCRA Subtitle I) Closure for Tanks 7903a & b
and 7923 from KDHE, North
Central District Office

AEHA - Army Environmental Hygiene Agency NPL - National Priorities List
AST - Aboveground Storage Tank PA - Preliminary Assessment
CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act PAOC - Potential Area of Concern
DRMO - Defense Reutilization Marketing Office PCB - Polychlorinated Biphenyl
ESI - Expanded Site Investigation PCE - Tetrachloroethene
FFA - Federal Facility Agreement POL - Petroleum, Oil, and Lubricant
HH&E - Human Health & Environment PPM - Parts per Million
HSWA - Hazardous and Solid Waste Amendment RCRA - Resource Conservation and Recovery Act
IACH - Irwin Army Community Hospital SI - Site Investigation
IWSA - Installation Wide Site Assessment SWMU - Solid Waste Management Unit
KDHE - Kansas Department of Health and Environment TPH - Total Petroleum Hydrocarbons
LBA - Louis Berger and Associates UST - Underground Storage Tank
MCL - Maximum Contaminant Level WWTP - Wastewater Treatment Plant
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Table 2-1
Pond Water Detections

Wash Rack Reservoir (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

AQUEOUS
[organics tigl] STANDARDS

[inorganics mg/kg]

Old Wash Rack Reservoir Cell 1 Cell 2 Cell 3 Cell 4

CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- CVWF- MCL KAL KN
CH-SI- CH-B-R CH-001- CH-C14 CH-C22 CH-C31B CH-009-C3 CH-43-C4
R RA

Semi-Volatiles

TPH-DRO 330 670 550 720 280 250 440 ND ......

Bis(2-Ethylhexyl) ND 23 ND ND ND. ND ND ND ......
Phithalate

Metals (Priority Pollutant) _

Lead]D ND ND ND ND ND ND ND 0.004 0.015 0.05

Silver ND ND ND ND 0.03 .01 ND ND 0.05

Note: all results in dry weight

ND: Not Detected. KAL: Kansas Action Level. From: Final 880607 Groundwater Contaminant Cleanup Target Concentrations.
-- : Standard Not Available. KNL: Kansas Notification Level. From: Final 880607 Groundwater Contaminant Cleanup Target Concentrations.
A: Duplicate of CVWF-CH-S1-R MCL: Federal Maximum Contaminant Level. From: Drinking Water Regulations and Health Advisories, Office

B: Duplicate of CVWF-CH-009-C3 Office of Water, United States Environmental Protection Agency, December 1993.

Shaded areas represent those concentrations exceeding either the MCL and/or the KAL
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Table 2-2
Pond Sediment Detections

Wash Rack Reservoir (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

SEDIMENT
[organics /ig/kg][inorganics mg/kg]

Old Wash Rack Reservoir Cell 1 Cell 2 Cell 3 e.4E A R

ED-CR; 005-R" Sed- Sed-Inlet-R Sed Outlet- Sed C 1 Sed Inlet- Sed Outlet -Sed-Inlel Sed Sed Outlet C34 C33 Se1 041-C4c  44-C4 45-C4 Cor-SDCR 1A ...... Outlet-R CIO C12 C_20 C21 C24 C30 C Outlet-C40 Industrial-4oil

Volatiles

Methylene Chloride
(Dichloromethane) ND ND ND ND ND 24 ND ND NDM ND ND ND ND ND ND ND ND 62,000-20,000,000
Toluene NDM ND ND ND ND ND 220 ND ND ND ND ND ND ND ND ND ND 280,000-200,000,000

TPH-GRO 130,000 ND H.M ND.M ND .M ND NDH 1 ,2 00H ND 1  
3 , 700 H NDH ND H ND ND ND NDH ND ND

m,p-Xylene ND ND 2,400 NDM ND ND ND ND ND ND ND ND ND ND ND ND ND 99.000-500,000,000

Semi-Volatiles
TPH-DRO .4,400,000 32,000,000 8,000,000 18,000,000 210,000 180,000 570,000 322,000 3,100,000 ND 87,000 17,000 H 31,000 H 14,000 H.  20,000 15,00 10,000 H

Bis(2-Etylhexyl) II
Phthalate ND 25 ,000M 2 7 ,0 0 0M 5 1 ,0 0 0 M ND ND ND ND ND ND ND ND ND ND ND ND ND 50,000-5,000,000
Di-n-butyl Phthalate ND ND ND 2 1,000M ND ND ND ND ND ND ND ND ND ND ND ND ND 100,000-100,000,000

Metals (Priority Pollutant)

i~i ..-.! ; :: :::i:!:::i~ :::!::::ii 4i~ ~i! i? 3:ii i:::ii: 0.4-310
... .. .... .... ................~~i~ :::: ii:::: :::: !::~: !!::::!i!!::::!ii ............... :: : :~i!:

Beryllium ::::::::: :::::::::: ND:::::::::::::::::::: ND ....... ND D.N....... (1.Y O7:!: !': ?i:% ! 436~i!i'!:"ii~!:i 0.1-1,00:0 E ............

.. ............. .......... .. ...............
Cadmium 4.7 8.4 7.5 "4.7 0.8 1.0 4 0.8 [ 4.3 10 1.1 0.8 10.8 0.7 '0.7 0.7 100-1,000

Chromium 25 3,3 26 21 14 20 . 5 12 32 23 9 15 19 21 18 17 16 5,100-1,000,000

Copper 23 36 31 22 9 11 6 11 27 13 12 10 15 12 10 12 10 10,000j-76,000

Lead 30 40 40 30 11 10 64 5 20 1 . 10 12 75 11 11 .14 13 500-1,000

N ickel . 19 21 18 - 14 12 15 4 12 25 21 16 131 81i613S O O l 0

Zinc 130 290 260 110 35 45 35 50 20)0 56 51 36 54 49 45 38 37 80,000-310,000

Shaded values represem conmenations that exceed carninogen levels. Note: Alt samples have the prefix "CVWVF-H-'. Alt resuxlts is thy veight

ND: Not detected, to: Sample concentration exceeded EPA Region X (10"') risk based standard for Bet-llium as a carcinogen.
--: Standard Not Available. A: Resample; analyses included VOA, TPH-C.RO only.

H: Result is an estimated value. Recommended holding time was exceeded. B: Duplicate of CVWF-CH-Sed Outlet-R
M: Reporting limit higher than normal due to matrix interference. C: Duplicate of CVWF-CH-Sed Outlet C40
"1: Sample concentration exceeded EPA Regions Ill, IX and X (10

"
') risk based standard for Arsenic as a D: Risk-based guideline concentrations are based on a range to represent EPA Regions III, IX & X from the following citations: Region Ill Risk-bused Concentration Table, 2nd quarter 1994, R~oy L. Smith, Senior Toxicologist

carcinogen. - Tecical Support Section; Region IX Preliminary Remediation Goals (PRGs) 1st quarter 1993, Stanford J. Smucker. PhD, Regional Toxicologist; and Region X-Appendix Il-Human Health Risk-based Preliminary
X: Sample concentration exceeded EPA Regions Il1 and X (10' ) risk based standard for Arsenic as a carcinogen. Remediation Goals for Water and Soil, October 1992.
I: Sample concentration exceeded EPA Regions tII and X (10") risk based standard for Beryllium as a carcinogen. E: EPA Directive Number OSWER 9355.4-02, Interim Guidance on Establishing Soil Lead Cleanup Levels as Superfund

F: Soluble salts.

Table 2-2 Table extracted from LBA's 1994 Site Investigation ReportPae1o1

.Pag 1..o..1



Table 2-3
Groundwater Detections

Wash Rack Reservoir (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Location
Analvte Sample ID #

(jIg/l organics)
(mg/l inorganics) Regulatory Comparison

WR-93-01 Values

KAL KNL MCL

Arsenic 0.02 0.05 0.05

Standard Not Available.

KAL: Kansas Actiori Level. From: Final 880607 Groundwater Contaminant
Cleanup Target Concentrations.

KNL: Kansas Notification Level. From: Final 880607 Groundwater
Contaminant Cleanup Target Concentrations.

MCL: Federal Maximum Contaminant Level. From: Drinking Water
Regulations and Health Advisories, Office of Water, United States
Environmental Protection Agency, December 1993.
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Table 2-4
Stream Water Detections

North and East of the Cell Complex (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

I_ AQUEOUS (mg/L) STANDARDS (nag/L)

CVWF-CH- CVWF-CH- CVWF-CH- MCL KAL KNL
Stream AQ- 1 Stream AQ-5 Stream AQ 6

Metals (Priority Pollutant)

Lead ND 0.008 ND 0.015 0.05 ---

Zinc ND 0.04 ND. --- 5.0 ---

ND: Not detected. KAL: Kansas Action Level. From: Final 880607 Groundwater Contaminant Cleanup Target Concentrations.
Standard Not Available. KNL: Kansas Notification Level. From: Final 880607 Groundwater Contaminant Cleanup Target

Concentrations.
MCL: Federal Maximum Contaminant Level. From: Drinking Water Regulations and Health Advisories,

Office of Water, United States Environmental Protection Agency, December 1993.
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Table 2-5
Stream Sediment Detections

North and East of the Cell Complex (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

SEDIMENT
[organics 1tg/kg] EPA Risk-Based

[inorganics mg/kg)] -Levels'

CVWF- CVWF- CVWF-CH- CVWF-CH- CVWF-CH- CVWF-CH- CVWF-CH-
CH-Stream CH101A Stream Sed Stream Sed Stream Sed Stream Sed Stream Sed

Sed 1 2  3 4 5 6

Semi-Volatiles
TPH-DRO 1,1001, NDHR ND

"
,
R  ND R  

ND" 38n  ND H R  
---

Metals (Priority Pollutant) ..... 0.4-310

B e y lu f~~:::::::~i[::ii; i.: i ........ ..................Arsenic ._ _ __ _ _ ........ ___X

Beryllium ND_____ ND7 , .- 1,000

Cadmium 1.3 0.9 0.8 1.1 1.0 0.8 0.7 100-1,000

Chromium 31 21 17 25 24 15 16 5,100-1,000,000

Copper 20 15 13 17 14 10 11 10,000-76,000

Lead 15 18 8 18 22 16 12 500-1,000"

Nickel 27 21 16 22 21 13 18 5,000-41,000o

Zinc 68 44 41 57 50 43 40 80,000-310,000

Note: all results in dry weight,

ND: Not detected. a: Sample concentration exceeded EPA Region X (10-4) risk based standard for Beryllium as a.
---: Standard Not Available. carcinogen.
H: Result is an estimated value. Recommended holding time A: Duplicate of CVWF-CH-Stream Sed 1.

was exceeded. B: Risk-based guideline concentrations are based on a range to represent EPA Regions 11, IX

R: Data rejected by data validator. & X from the following citations: Region III Risk-based Concentration Table, 2nd quarter

t: Sample concentration exceeded EPA Regions 111, IX and X 1994, Roy L. Smith, Senior Toxicologist - Technical Support Section; Region IX Preliminary
(10-) risk based standard for Arsenic as a carcinogen. Remediation Goals (PRGs) 1st quarter 1993, Stanford J. Smucker, PhD, Regional

X: Sample concentration exceeded EPA Regions I and X Toxicologist; and Region X-Appendix 1-Human Health Risk-based Preliminary Remediation
(104) risk based standard for Arsenic as a carcinogen. Goals for Water and Soil, October 1992.

X: Sample concentration exceeded EPA Regions 111 and X C: EPA Directive Number OSWER 9355.4-02, Interim Guidance on Establishing Soil Lead

(104) risk based standard for Beryllium as a carcinogen. Cleanup Levels at Superfund Sites.
D: Soluble salts.

Shaded values represent concentrations that exceed carcinogen levels.
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DPO1/SB01 020-DPO1/SB11 020-DPOl/SB02 020-DPO1/SBO3

Date Sampled: PRGs (res/ind) (res/ind) 7/14/2006 7/14/2006 7/14/2006 7/14/2006

Sample Depth: 0-2ft 0-2ft 7 -8 ft 11 -12 ft

Laboratory Number: 06070893 06070894 06070895 06070896
Duplicate

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 5.6 .4. ' ,' '4.6 .' 5.2

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 170 170 230 120

Cadmium, Total mg/kg 37 /450 39/1,000 0.85 0.89 0.8 0.79

Chromium, Total mg/kg 210 / 450 390 / 4,000 22 22 21 23

Lead, Total mg/kg 400 / 800 400 / 1,000 12 12 11 11

Selenium, Total mg/kg 390/5,100 390/10,000 1.3 U 1.2 U 1.2 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP02/SBOl 020-DP02/SBO2 020-DP02/SBO3 020-DPO3/SBOl

Date Sampled: PRGs (res/ind) (res/ind) 7/14/2006 7/14/2006 7/14/2006 7/14/2006

Sample Depth: 0 - 1 ft 7 - 8 ft 9-10ft 0 - 1 ft

Laboratory Number: 06070897 06070898 06070899 06070900

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11 /38 '4.7 .1.2U .4 3.3

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 210 100 62 100

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.8 0.95 0.81 0.88

Chromium, Total mg/kg 210/450 390/4,000 22 34 22 25

Lead, Total mg/kg 400 / 800 400 / 1,000 9.9 3.2 2.5 7

Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U 1.1 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9
Preliminary Remediation Goals

KDHE RSKs - Kansas Dept of Health and Environment Risk-Based
Standards

res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP03/SB02 020-DP03/SB03 020-DP04/SBO1 020-DP04/SBO2
Date Sampled: PRGs (res/ind) (res/ind) 7/14/2006 7/14/2006 7/14/2006 7/14/2006

Sample Depth: 6-7ft 10-11ft 0- 1 ft 7-8ft

Laboratory Number: 06070901 06070902 06070903 06070904

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 4.4 3.2 5.31: .  32.
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 72 66 180 120
Cadmium, Total mg/kg 37 / 450 39 /1,000 1.2 U 0.97 0.94 1.4
Chromium, Total mg/kg 210 / 450 390 / 4,000 27 26 22 40
Lead, Total mg/kg 400 / 800 400/1,000 4.2 2.9 10 24
Selenium, Total mg/kg 390 /5,100 390/10,000 1.9 1.4 1.2 U 1.3 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP04/SB22 020-DP04/SB03 020-DP05/SBO1 020-DP05/SB02

Date Sampled: PRGs (res/ind) (res/ind) 7/14/2006 7/14/2006 7/17/2006 7/17/2006

Sample Depth: . 7-8ft 11 -12ft 1 -2fft 6-7ft

Laboratory Number: 06070905 06070906 06071011 06071012
Duplicate

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11/38 33 .  7.1 6.4 4.6

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 100 66 100 160

Cadmium, Total mg/kg 37 / 450 39 /1,000 1.4 0.85 0.8 0.59 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 39 26 21 17.4

Lead, Total mg/kg 400 / 800 400 / 1,000 28 6.5 8.8 11.3

Selenium, Total mg/kg 390 / 5,100 390 / 10,000 2 1.2 U 1.2 U 1.2 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg -milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet

NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP05/SBO3 020-DP06/SBO1 020-DP06/SBO2 020-DP06/SBO3

Date Sampled: PRGs (res/ind) (res/ind) 7/17/2006 7/17/2006 7/17/2006 7/17/2006

Sample Depth: 9-10ft 1 -2ft 5 - 6 ft 9-10ft

Laboratory Number: 06071013 06071014 06071015 06071016

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 .2 .5 6.3 11
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 140 94 180 26
Cadmium, Total mg/kg 37 / 450 39 /1,000 3.1 U 0.6 0.6 1.2 U

Chromium, Total mg/kg 210/450 390/4,000 18 27 24 7.7
Lead, Total mg/kg 400 / 800 400 / 1,000 11 2.7 11 12.6
Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U 1.2 U 3.4
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP07/SBO1 020-DP07/SBO2 020-DP07/SBO3 020-DP08/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/17/2006 7/17/2006 7/17/2006 7/17/2006

Sample Depth: 1 -2ft 7 - 8 ft 11 - 12 ft 1 - 2 ft

Laboratory Number: 06071017 06071018 06071019 06071020

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11/ 38 3 3. 1 3.8 5.6

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 140 140 130 140
Cadmium, Total mg/kg 37 / 450 39 / 1,000 1.2 U 0.6 U 0.59 U 1.2

Chromium, Total mg/kg 210/450 390/4,000 17 17 17 21
Lead, Total mg/kg 400 / 800 400 / 1,000 7.8 7.7 9.1 8.9
Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U 1.2 U 1.1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP08/SBO2 020-DP08/SBO3 020-DP09/SBO1 020-DP09/SB01

Date Sampled: PRGs (res/ind) (res/ind) 7/17/2006 7/17/2006 7/17/2006 7/17/2006

Sample Depth: 6-7ft 8-9ft . 0.5 - 1.5 ft 0.5 - 1.5 ft

Laboratory Number: 06071021 06071022 06071025 06071025R
Reanalysis

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 4.5 6.2 5.7 NA

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 180 150 600 NA
Cadmium, Total mg/kg 37/450 39/1,000 0.7 1.1 3 U NA
Chromium, Total mg/kg 210 / 450 390 / 4,000 30 20 20 NA
Lead, Total mg/kg 400/800 400/1,000 9 9.7 27 7.7
Selenium, Total mg/kg 390/5,100 390/10,000 1.3 U 1.2 U 1.2 U NA
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP09/SB02 020-DP09/SB03 020-DP1O/SBO1 020-DP1O/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/17/2006 7/17/2006 7/18/2006 7/18/2006

Sample Depth: 7-8ft 9-10ft 1 -2ft 7-8ft

Laboratory Number: 06071026 06071027 06071105 06071106

Metals, Total UNITS
Arsenic, Total mg/kg 0.39/1.6 11/38 .71 6 4.3 - 14

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 100 170 150 90

Cadmium, Total mg/kg 37 / 450 39 / 1,000 1.2 1.2 U 0.68 0.87

Chromium, Total mg/kg 210 /450 390/4,000 22 24 18 18

Lead, Total mg/kg 400 / 800 400 / 1,000 10 10 11 20

Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U 2.3 U 1.3 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed

Table 2-E P' of 16



Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP10/SB22 020-DP1O/SB03 020-DPl1/SB01 020-DPl1/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/18/2006 7/18/2006 7/18/2006 7/18/2006

Sample Depth: 7 -8 ft 11 -12ft 0 -1 ft 6 -7 ft

Laboratory Number: 06071107 06071108 06071109 06071110
Duplicate

Metals, Total UNITS
Arsenic, Total mg/kg 0.39/1.6 11/38 8.5 74.7 5.8 :3.7

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 80 160 130 96

Cadmium, Total mg/kg 37 / 450 39 / 1,000 1.3 U 0.9 1 0.82

Chromium, Total mg/kg 210 / 450 390 / 4,000 13 17 21 25

Lead, Total mg/kg 400 / 800 400 / 1,000 13 10 8.9 5.8

Selenium, Total mg/kg 390 /5,100 390/10,000 2.5 U 1.2 U 1.1 U 1.2 U
Notes:

1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram
exceedances are shaded. U - compound was not detected

All detections are in bold font.

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9
Preliminary Remediation Goals

KDHE RSKs - Kansas Dept of Health and Environment Risk-Based
Standards

res/ind - residential / industrial
ft - feet

NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP11/SBO3 020-DP12/SBO1 020-DP12/SBO2 020-DP12/SBO3

Date Sampled: PRGs (res/ind) (res/ind) 7/18/2006 7/18/2006 7/18/2006 7/18/2006

Sample Depth: 8.5 -10.5 ft 1 - 2 ft 7.5 -8 ft 9 -10.5 ft

Laboratory Number: 06071111 06071112 06071113 06071114

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11/38 .4.7 4.3 5.8, .,'6.5

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 190 170 190 290

Cadmium, Total mg/kg 37 /450 39 /1,000 1.2 U 0.74 0.65 1.2 U

Chromium, Total mg/kg 210/450 390/4,000 23 18 19 22

Lead, Total mg/kg 400 / 800 400 / 1,000 11 10 12 14

Selenium, Total mg/kg 390 / 5,100 390 / 10,000 2.4 U 1.1 U 1.2 U 2.5 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP12/SB33 020-DP13/SBO1 020-DP13/SBO2 020-DP13/SB22

Date Sampled: PRGs (res/ind) (res/ind) 7/18/2006 7/14/2006 7/14/2006 7/14/2006

Sample Depth: 9 -10.5 ft 1 - 2 ft 7 -8 ft 7 -8 ft

Laboratory Number: 06071115 06070889 06070890 06070891
Duplicate Duplicate

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11/38 7 4.2 , 57 ' 41 5.1

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 220 260 100 170

Cadmium, Total mg/kg 37/450 39/1,000 0.69 0.78 6.1 0.7

Chromium, Total mg/kg 210 / 450 390 / 4,000 18 24 140 19

Lead, Total mg/kg 400/800 400/1,000 11 9.6 69 11

Selenium, Total mg/kg 390/5,100 390/10,000 2.4 U 1.2 U 12 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP13/SBO3 020-DPI4/SBO1 020-DP14/SBO2 020-DP14/SBO3
Date Sampled: PRGs (res/ind) (res/ind) 7/14/2006 7/13/2006 7/13/2006 7/13/2006

Sample Depth: 11 - 12 ft 1 - 2 ft 6- 7 ft 11 - 12 ft

Laboratory Number: 06070892 06070638 06070639 06070640

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 7.7 5.5 . 6.9 4.3
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 380 170 200 140
Cadmium, Total mg/kg 37/450 39/1,000 1.2 U 0.64 0.75 0.66
Chromium, Total mg/kg 210/450 390/4,000 25 20 27 30
Lead, Total mg/kg 400 / 800 400 / 1,000 18 12 15 8.9
Selenium, Total mg/kg 390/5,100 390/ 10,000 2.4 U 1.2 U 1.2 U 1.2 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP15/SBO1 020-DP15/SBO2 020-DP15/SB03 020-DP16/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/13/2006 7/13/2006 7/13/2006 7/13/2006

Sample Depth: 1 -2 ft 7 -8 ft 10-11 ft 1 - 2 ft

Laboratory Number: 06070641 06070642 06070643 06070644

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 /1.6 11 / 38 .6.3 2.6 2.9. 7.9

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 210 200 160 190

Cadmium, Total mg/kg 37 / 450 39 /1,000 0.61 1.4 1.4 1.2 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 26 46 40 34

Lead, Total mg/kg 400 / 800 400 / 1,000 12 3.8 3.2 16

Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U 1.2 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP16/SBO2 020-DP16/SBO3 020-DP17/SBO1 020-DP17/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/13/2006 7/13/2006 7/13/2006 7/13/2006

Sample Depth: 7-8ft 10.5- 11.5 ft 1 -2ft 5-6ft

Laboratory Number: 06070645 06070646 06070630 06070631

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11/38 -5.8 . 6 4.1 ,  4.5

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 200 220 160 150

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.63 0.64 0.57 U 0.62 U

Chromium, Total mg/kg 210/450 390/4,000 25 22 19 22

Lead, Total mg/kg 400 / 800 400 / 1,000 10 13 9.4 10

Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U 1.1 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg -milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals

KDHE RSKs - Kansas Dept of Health and Environment Risk-Based
Standards

res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP18/SBO1 020-DP18/SB11 020-DP18/SB02 020-DP19/SBO1
Date Sampled: PRGs (res/ind) (res/ind) 7/13/2006 7/13/2006 7/13/2006 7/13/2006

Sample Depth: 0 -2 ft 0 -2 ft 6 -7 ft 0 -1 ft

Laboratory Number: 06070632 06070633 06070634 06070635
Duplicate

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11/ 38 3.9 4..2' 5 .4.5

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 120 140 140 180

Cadmium, Total mg/kg 37 /450 39/1,000 0.56 U 0.58 U 0.79 0.59 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 18 20 27 19

Lead, Total mg/kg 400 / 800 400/1,000 9.1 9.3 11 11
Selenium, Total mg/kg 390/5,100 390/10,000 1.1 U 1.2 U 1.2 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-6
Soil Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 020-DP19/SB02 020-DP20/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/13/2006 7/13/2006

Sample Depth: 6-7ft 1 - 2 ft

Laboratory Number: 06070636 06070637

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 4 5.8

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 120 170

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.62 U 0.58 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 19 24

Lead, Total mg/kg 400 / 800 400 / 1,000 8.3 13

Selenium, Total mg/kg 390/5,100 390/10,000 1.2 U 1.2 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 2-7
Groundwater Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs/ 020-DP05/GW01 020-DP07/GWO1 020-DP09/GWO1 020-DP10/GWO1
Date Sampled: 9 PRGs Action Level '7/17/2006 7/17/2006 7/17/2006 7/25/2006
Sample Depth: (tap water) LIQUID LIQUID LIQUID LIQUID

Laboratory Number: 06071023 06071024 06071028 06071767

Metals, Total UNITS
Arsenic, Total mg/L NA NA 0.277 0.316 0.141 0.031
Barium, Total mg/L NA NA 2.46 15 2.28 1.19
Cadmium, Total mg/L NA NA 0.019 0.118 0.009 0.004
Chromium, Total mg/L NA NA 0.33 1.37 0.314 0.149
Lead, Total mg/L NA NA 0.731 0.949 0.23 0.044
Mercury, Total mg/L NA NA 0.0008 0.0002 U 0.0002 U 0.0002 U
Metals, Dissolved UNITS
Arsenic, Dissolved mg/L 0.000045 0.01 0.01 U 0.01 U 0.016 0.01 U
Barium, Dissolved mg/L 2.6 2 0.37 0.41 0.55 0.96
Lead, Dissolved mg/L NA 0.015* 0.005 U 0.005 U 0.005 U 0.006
Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. U - compound was not detected
* Value is an action level, not an MCL.
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels
NA - not applicable / not analyzed
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Table 2-7
Groundwater Detections

Industrial Wastewater System (FTRI-020)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs/ 020-DPi1/GWO1 020-DP12/GWO1
Date Sampled: 9 PRGs Action Level 7/18/2006 7/18/2006
Sample Depth: (tap water) LIQUID LIQUID

Laboratory Number: 06071116 06071117

Metals, Total UNITS

Arsenic, Total mg/L NA NA 0.17 0.46

Barium, Total mg/L NA NA 6.6 5.4

Cadmium, Total mg/L NA NA 0.23 0.15
Chromium, Total mg/L NA NA 0.56 0.58
Lead, Total mg/L NA NA 0.32 0.69

Mercury, Total mg/L NA NA 0.0002 U 0.0002 U

Metals, Dissolved UNITS _

Arsenic, Dissolved mg/L 0.000045 0.01 0.01 U 0.022

Barium, Dissolved mg/L 2.6 2 0.36 0.57

Lead, Dissolved mg/L NA 0.015* 0.005 U 0.005 U
Notes:

1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. U - compound was not detected
* Value is an action level, not an MCL.
All detections are in bold font.

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9
Preliminary Remediation Goals

USEPA MCLs - U.S. Environmental Protection Agency Maximum
Contaminant Levels

NA - not applicable / not analyzed
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Table 3-1
Soil Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 022-DPO1/SBO1 022-DPO/SB02 022-DPO1/SBO3 022-DPO1/SB33

Date Sampled: PRGs (res/ind) (res/ind) 7/10/2006 7/10/2006 7/10/2006 7/10/2006

Sample Depth: 0 - 1 ft 7 - 8 ft 8 - 12 ft 8 - 12 ft

Laboratory Number: 06070304 06070305 06070306 06070307
Duplicate

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 1. 9 '1.7: 1 U 1 U

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 63 68 26 39

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.56 U 0.57 U 0.51 U 0.51 U

Chromium, Total mg/kg 210/450 390/4,000 6.2 5.4 1 U 1.2

Lead, Total mg/kg 400 / 800 400 / 1,000 6.2 3.2 1.3 1.4
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential industrial
ft - feet
NA - not applicable not analyzed
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Table 3-1
Soil Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigation'
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 022-DP02/SBO1 022-DP02/SBO2 022-DP02/SBO3 022-DP03/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/10/2006 7/10/2006 7/10/2006 7/10/2006

Sample Depth: 0- 1 ft 7-8ft 11 -12ft 0- 1 ft

Laboratory Number: 06070291 06070292 06070293 06070294

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 2.1 2.3 1 U 3.4

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 84 89 31 83

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.56 U 0.6 U 0.51 U 0.56 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 9 7.2 1.2 9.6

Lead, Total mg/kg 400 / 800 400 / 1,000 52 4.2 1.2 6.6

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg -milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

.Standards
res/ind - residential / industrial
ft - feet

NA - not applicable / not analyzed
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Table 3-1
Soil Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 022-DP03/SBO2 022-DP03/SB03 022-DP04/SBOl 022-DP04/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/10/2006 7/10/2006 7/10/2006 7/10/2006

Sample Depth: 7-8ft 10 - 11 ft 0 - 1 ft 5 - 6 ft

Laboratory Number: 06070295 06070296 06070297 06070298

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11 /38 3.2 8.1 3.7 5.2

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 140 200 140 210

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.62 U 0.85 0.56 U 0.74

Chromium, Total mg/kg 210 /450 390 / 4,000 14 21 12 22

Lead, Total mg/kg 400 / 800 400 / 1,000 8.3 10 6.3 10
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 3-1
Soil Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 022-DP04/SB03 022-DP04/SB33 022-DP05/SBO1 022-DP05/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/10/2006 7/10/2006 7/10/2006 7/10/2006

Sample Depth: 9- 12ft 9- 12ft 0- I ft 6-7ft
06070299 06070300 06070301 06070302

Laboratory Number: Duplicate

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 1.3: .2 2.3 2.2

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 49 40 75 110

Cadmium, Total mg/kg 37/450 39 / 1,000 0.51 U 0.52 U 0.54 U 0.59 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 2 2 6.2 8.4

Lead, Total mg/kg 400 / 800 400 / 1,000 1.8 2 4.4 4
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 3-1
Soil Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 022-DP05/SB03
Date Sampled: PRGs (res/ind) (res/ind) 7/10/2006

Sample Depth: 11 - 12 ft

Laboratory Number: 06070303

Metals, Total UNITS
Arsenic, Total mg/kg 0.39/1 .6 11 / 38 -1.2
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 24
Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.51 U
Chromium, Total mg/kg 210/450 390/4,000 1.4
Lead, Total mg/kg 400 / 800 400 / 1,000 1.5
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 3-2
Groundwater Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigations
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs 022-DPO1/GWO1 022-DP02/GWO1 022-DP02/GW11 022-DP03/GWO1
Date Sampled: 9 PRGs 7/10/2006 7/10/2006 7/10/2006 7/10/2006
Sample Depth: (tap water) LIQUID LIQUID. LIQUID LIQUID

Laboratory Number: 06070285 06070286 06070287 06070288
Duplicate

Metals, Total UNITS
Arsenic, Total mg/L NA NA 0.229 0.088 0.123 0. 135 R
Barium, Total mg/L NA NA 5.01 3.59 5.36 3.54
Cadmium, Total mg/L NA NA 0.018 0.011 0.016 0.011 R
Chromium, Total mg/L NA NA 0.846 J 0.581 J 0.66 J 0.542 J
Lead, Total mg/L NA NA 0.315 J 0. 183 J 0.271 J 0.215 J
Selenium, Total mg/L NA NA 0.02 U M 0.036 0.044 0.037 R
Metals, Dissolved UNITS
Barium, Dissolved mg/L 2.6 2 0.35 0.43 0.43 0.26
Selenium, Dissolved mg/L 0.18 0.05 0.01 0.01 U 0.01 U 0.01 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. J - qualified as estimated during QC evaluation
All detections are in bold font. R - data was rejected
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels
NA - not applicable / not analyzed
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Table 3-2
Groundwater Detections

Camp Funston WWTP (FTRI-022)
Wastewater Sites

Expanded Site Investigations
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs 022-DP03/GWO1 022-DP04/GWO1 022-DP05/GWO1

Date Sampled: 9 PRGs 7/10/2006 7/10/2006 7/10/2006

Sample Depth: (tap water) LIQUID LIQUID LIQUID

Laboratory Number: 06070288R 06070289 06070290
Reanalysis

Metals, Total UNITS

Arsenic, Total mg/L NA NA 0.142 1.01 0.124

Barium, Total mg/L NA NA NA 10.3 5.44

Cadmium, Total mg/L NA NA 0.016 0.028 0.017

Chromium, Total mg/L NA NA 0.663 J 0.774 J 0.7J

Lead, Total mg/L NA NA NA 0.424 J 0.275 J

Selenium, Total mg/L NA NA 0.059 0.05 U M 0.05 U M

M etals, D issolved U N ITS _ _ _ _ _ 26U

Barium, Dissolved mg/L 2.6 2 NA 0.38 0.26

Selenium, Dissolved mg/L 0.18 0.05 NA 0.01 U 0.01 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. J - qualified as estimated during QC evaluation

All detections are in bold font. R - data was rejected

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals

USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels
NA - not applicable / not analyzed
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Table 4-1
Soil Detections

Custer Hill WWTP (FTRI-023)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 023-DPO1/SBO1 023-DP02/SBO1 023-DP02/SBO2 023-DP03/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006 7/11/2006 7/11/2006 7/11/2006

Sample Depth: 1 -2 ft 1- 2ft 5 -6 ft 0 -1 ft

Laboratory Number: 06070409 06070401 06070402 06070406

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11/38 4.8,': 6.7 12 U 2.6

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 190 88 410 170

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.6 0.62 3 U 0.62

Chromium, Total mg/kg 210 / 450 390 / 4,000 15 26 7.9 26

Lead, Total mg/kg 400 / 800 400 / 1,000 11 4.6 6.4 5.5

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 4-1
Soil Detections

Custer Hill WWTP (FTRI-023)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 023-DP03/SBO2 023-DP03/SBO3 023-DP04/SBO1 023-DP04/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006 7/11/2006 7/11/2006 7/11/2006

Sample Depth: 5-6ft 8 -9 ft 0 - 1 ft 4 -6.5 ft

Laboratory Number: 06070407 06070408 06070403 06070404

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 4.7 5.2 4,. 5.2

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 150 150 110 120

Cadmium, Total mg/kg 37 / 450 39 / 1,000 1.3 U 0.63 0.55 U 0.57 U

Chromium, Total mg/kg 210/450 390/4,000 16 26 16 20

Lead, Total mg/kg 400 / 800 400 / 1,000 10 7.7 16 11

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 4-1
Soil Detections

Custer Hill WWTP (FTRI-023)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 023-DP04/SB22
Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006
Sample Depth: 4 - 6.5 ft

Laboratory Number: 06070405
Duplicate

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 :7
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 220
Cadmium, Total mg/kg 37 / 450 39 /1,000 0.87
Chromium, Total mg/kg 210 / 450 390 / 4,000 34
Lead, Total mg/kg 400 / 800 400 / 1,000 10
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 5-1
Soil Detections

Camp Forsyth WWTP (FTRI-024)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 024-DPO1/SB01 024-DPO1/SB02 024-DPOl/SB03 024-DPO1/SB33

Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006 7/11/2006 7/11/2006 7/11/2006

Sample Depth: 1 - 2 ft 7 - 8 ft 9 -loft 9 - loft

Laboratory Number: 06070388 06070389 06070390 06070391
Duplicate

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11/38 2.4 2.4 39 3.6

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 140 140 210 180

Cadmium, Total mg/kg 37/450 39/1,000 0.56 U 0.62 U 0.65 U 0.65 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 12 9.4 15 13

Lead, Total mg/kg 400 / 800 400 / 1,000 6.4 4.5 6.8 5.8

Mercury, Total mg/kg 23/310 2/20 0.1 U 0.1 U 0.1 U 0.1 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 5-1
Soil Detections

Camp Forsyth WWTP (FTRI-024)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 024-DP02/SBO1 024-DP02/SBO2 024-DP02/SBO3 024-DP03/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006 7/11/2006 7/11/2006 7/11/2006

Sample Depth: 1 -2 ft 7 -8 ft 10- 11 ft 0- 1 ft

Laboratory Number: 06070398 06070399 06070400 06070392

Metals, Total UNITS
Arsenic, Total mg/kg 0.39/1.6 11/38 2.1 1.7 2 4.5

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 100 81 93 160

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.52 U 0.56 U 0.61 U 0.65

Chromium, Total mg/kg 210 / 450 390 / 4,000 7.9 6.3 6.8 19

Lead, Total mg/kg 400 / 800 400 / 1,000 4.3 4.4 3.6 10

Mercury, Total mg/kg 23/310 2/20 0.1 U 0.1 U 0.1 U 0.1 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 5-1
Soil Detections

Camp Forsyth WWTP (FTRI-024)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 024-DP03/SBO2 024-DP03/SB03 024-DP04/SBO1 024-DP04/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006 7/11/2006 7/11/2006 7/11/2006

Sample Depth: 7 - 8 ft 11 - 12 ft 1 - 2 ft 7 - 8 ft

Laboratory Number: 06070393 06070394 06070395 06070396

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11/38 2.4 1.1 2.2 2.2,

Barium, Total mg/kg 5,400/67,000 5,500 / 140,000 100 42 108 79

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.57 U 0.52 U 0.65 U 0.56 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 9.1 3 94 6.8

Lead, Total mg/kg 400 / 800 400 / 1,000 4.6 2.4 5.8 4

Mercury, Total mg/kg 23/310 2/20 0.1 U 0.1 U 0.2 0.1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 5-1
Soil Detections

Camp Forsyth WWTP (FTRI-024)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 024-DP04/SBO3
Date Sampled: PRGs (res/ind) (res/ind) 7/11/2006
Sample Depth: 11 - 12 ft

Laboratory Number: 06070397

Metals, Total UNITS
Arsenic, Total mg/kg 0.39/1.6 11 / 38 l.2
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 43
Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.54 U
Chromium, Total mg/kg 210 / 450 390 / 4,000 3.6
Lead, Total mg/kg 400 / 800 400 / 1,000 2.4
Mercury, Total mg/kg 23 / 310 2 / 20 0.1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 5-2
Groundwater Detections

Camp Forsyth WWTP (FTRI-024)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs 024-DPO1/GWO1 024-DP02/GWO1 024-DP02/GWO1 024-DP03/GWO1
Date Sampled: 9 PRGs 7/11/2006 7/11/2006 7/11/2006 7/11/2006
Sample Depth: (tap water) LIQUID LIQUID LIQUID LIQUID

Laboratory Number: 06070410 06070414 06070414R 06070411
Reanalysis

Metals, Total UNITS
Arsenic, Total mg/L NA NA 0.046 J 0.088 J 0.096 J 0. 176 J

Barium, Total mg/L NA NA 3.25 8.18 R 8.73 8.38

Cadmium, Total mg/L NA NA 0.004 J 0.006 J 0.011 J 0.02 J

Chromium, Total mg/L NA NA 1.91 J 0.442 J 0.613 J 1.33 J

Lead, Total mg/L NA NA 0.101 J 0.111 J 0.123 J 0.321 J

Metals, Dissolved UNITS
Barium, Dissolved mg/L 2.6 2 0.82 0.13 NA 0.29

Selenium, Dissolved mg/L 0.18 0.05 0.01 U 0.012J NA 0.01 U

Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. J - qualified as estimated during QC evaluation

All detections are in bold font. R - data was rejected

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels

NA - not applicable / not analyzed
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Table 5-2
Groundwater Detections

Camp Forsyth WWTP (FTRI-024)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs 024-DPO3/GW1 1 024-DP04/GW01
Date Sampled: 9 PRGs 7/11/2006 7/11/2006
Sample Depth: (tap water) LIQUID LIQUID

Laboratory Number: 06070412 06070413
Duplicate

Metals, Total UNITS

Arsenic, Total mg/L NA NA 0.048 J 0.043 J

Barium, Total mg/L NA NA 1.99 2.88

Cadmium, Total mg/L NA NA 0.003 J 0.007 J

Chromium, Total mg/L NA NA 1.49 J 0.837 J

Lead, Total mg/L NA NA 0.071 J 0.156 J

Metals, Dissolved UNITS

Barium, Dissolved mg/L 2.6 2 0.24 0.34

Selenium, Dissolved mg/L 0.18 0.05 0.01 U 0.01 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. J - qualified as estimated during QC evaluation

All detections are in bold font. R - data was rejected

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels
NA - not applicable not analyzed
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Table 6-1
Soil Detections

Main Post WWTP (FTRI-025)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 025-DPO1/SBO1 025-DPOl/SB02 025-DPO1/SB03 025-DP02/SB01

Date Sampled: PRGs (res/ind) (res/ind) 7/7/2006 7/7/2006 7/7/2006 7/7/2006

Sample Depth: 0 - 1 ft 7 - 8 ft 10 - 11 ft 1 - 2 ft

Laboratory Number: 06070254 06070255 06070256 06070241

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 /1.6 11/38 -2.6 3.6 2.2 2.8
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 150 210 150 140

Cadmium, Total mg/kg 37 / 450 39/1,000 1.2 0.62 U 0.62 U 0.53 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 18 13 10 12

Lead, Total mg/kg 400 / 800 400 / 1,000 39 7.1 4.9 7

Mercury, Total mg/kg 23/310 2/20 1.6 0.1 U 0.1 U 0.1 U

Silver, Total mg/kg 390/5,100 390/10,000 7.3 1.2 U 1.2 U 1.1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. J - qualified as estimated during QC evaluation
All detections are in bold font. R - data was rejected
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 6-1
Soil Detections

Main Post WWTP (FTRI-025)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 025-DPO2/SBO2 025-DP02/SBO3 025-DP03/SB01 025-DPO3/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/7/2006 7/7/2006 7/7/2006 7/7/2006

Sample Depth: 6.5 - 7.5 ft 11 - 12ft 1 - 2 ft 7 - 8 ft

Laboratory Number: 06070242 06070243 06070244 06070245

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/ 1.6 11/38 7.2 1 U 4...3.

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 230 29 160 240

Cadmium, Total mg/kg 37 / 450 39 / 1,000 1.2 0.51 U 0.63 3.3
Chromium, Total mg/kg 210 / 450 390 / 4,000 28. 1.4 15 41
Lead, Total mg/kg 400 / 800 400 / 1,000 15 1.6 9.1 96
Mercury, Total mg/kg 23/310 2/20 0.1 U 0.1 U 0.2 7.6

Silver, Total mg/kg 390/5,100 390/10,000 1.2 U 1 U 1.1 U 12 J
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. J - qualified as estimated during QC evaluation
All detections are in bold font. R - data was rejected
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 6-1
Soil Detections

Main Post WWTP (FTRI-025)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 025-DP03/SB02 025-DP03/SB03 025-DP03/SB03 025-DP04/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/7/2006 7/7/2006 7/7/2006 7/7/2006

Sample Depth: 7 -8 ft 8.5 -9.5 ft 8.5 -9.5 ft 1 -2 ft

Laboratory Number: 06070245R 06070246 06070246R 06070247
Reanalysis Reanalysis

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11/38 NA 5.1 NA 3.4

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 NA 290 NA 100
Cadmium, Total mg/kg 37 / 450 39 / 1,000 NA 4.4 NA 0.55 U
Chromium, Total mg/kg 210 / 450 390 / 4,000 NA 47 NA 9.7
Lead, Total mg/kg 400 / 800 400 / 1,000 NA 120 NA 8.1
Mercury, Total mg/kg 23 / 310 2 / 20 NA 51.5. NA 0.1 U
Silver, Total mg/kg 390/5,100 390/10,000 11 R 38 J 28 R 1.1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. J - qualified as estimated during QC evaluation
All detections are in bold font. R - data was rejected
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 6-1
Soil Detections

Main Post WWTP (FTRI-025)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 025-DP04/SBO2 025-DP04/SB03 025-DP04/SB33 025-DP05/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/7/2006 7/7/2006 7/7/2006 7/7/2006

Sample Depth: 7 - 8 ft 8 - 12 ft 8 - 12 ft 1 - 2 ft

Laboratory Number: 06070248 06070249 06070250 06070251
Duplicate

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 /1.6 11 / 38* 7.9 1.215 '2.5
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 340 43 61 120

Cadmium, Total mg/kg 37/450 39/1,000 1.6 0.56 U 0.54 U 0.58

Chromium, Total mg/kg 210 / 450 390 / 4,000 31 3.9 4.3 12

Lead, Total mg/kg 400 / 800 400 / 1,000 15 2.7 2.7 11

Mercury, Total mg/kg 23/310 2/20 0.1 U 0.1 U 0.1 U 0.2
Silver, Total mg/kg 390/5,100 390/10,000 1.4 U 1.1 U 1.1 U 1.1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. J - qualified as estimated during QC evaluation
All detections are in bold font. R - data was rejected
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 6-1
Soil Detections

Main Post WWTP (FTRI-025)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 025-DP05/SB02 025-DP05/SB03
Date Sampled: PRGs (res/ind) (res/ind) 7/7/2006. 7/7/2006

Sample Depth: 6 - 7 ft 11 - 12 ft

Laboratory Number: 06070252 06070253

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 8.8 11.1
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 220 39
Cadmium, Total mg/kg 37 / 450 39 / 1,000 1.4 0.52 U
Chromium, Total mg/kg 210 / 450 390 / 4,000 29 2
Lead, Total mg/kg 400 / 800 400 / 1,000 14 2
Mercury, Total mg/kg 23/310 2/20 0.1 U 0.1 U
Silver, Total mg/kg 390/5,100 390/10,000 1.3 U 1 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. J - qualified as estimated during QC evaluation
All detections are in bold font. R - data was rejected
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9 U - compound was not detected

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed

Table 6-1 Page 5 of 5



Table 6-2
Groundwater Detections

Main Post WWTP (FTRI-025)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs/ 025-DP01/GW01 025-DP02/GWO1 025-DP03/GW01 025-DP04/GWO1
Date Sampled: 9 PRGs Action Level 7/7/2006 7/7/2006 7/7/2006 7/7/2006
Sample Depth: (tap water) LIQUID LIQUID LIQUID LIQUID

Laboratory Number: 06070261 06070257 06070258 06070259

Metals, Total UNITS
Arsenic, Total mg/L NA NA 0.339 0.212 0.327 0.22 R

Barium, Total mg/L NA NA 9.68 5.86 6.28 3.04

Cadmium, Total mg/L NA NA 0.04 J 0.021 J 0.033 J 0.015 J
Chromium, Total mg/L NA NA 0.887 J 0.922 J 0.961 J 0.629 J

Lead, Total mg/L NA NA 0.658 0.41 0.638 0.397
Mercury, Total mg/L NA NA 0.0008 0.0004 0.0004 0.0003
Selenium, Total mg/L NA NA 0.023 0.163 0.262 0.042 R
Metals, Dissolved UNITS

Arsenic, Dissolved mg/L 0.000045 0.01 0.01 U 0.01 U 0.01 U 0.027
Barium, Dissolved mg/L 2.6 2 0.17 0.25 0.51 0.81

Cadmium, Dissolved mg/L 0.18 0.005 0.003 U 0.003 U 0.003 0.004
Chromium, Dissolved mg/L 55/0.11* 0.1 0.005 U 0.005 U 0.005 U 0.016
Lead, Dissolved mg/L NA 0.015** 0.005 U 0.005 U 0.005 U 0.018
Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L - milligrams per liter

exceedances are shaded. J - qualified as estimated during QC evaluation
* Value is for trivalent chromium / hexavalent chromium. R - data was rejected
** Value is an action level, not an MCL. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels
NA - not applicable / not analyzed
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Table 6-2
Groundwater Detections

Main Post WWTP (FTRI-025).
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region USEPA MCLs/ 025-DP04/GW01 025-DP04/GW1 1 025-DP05/GWO1
Date Sampled: 9 PRGs Action Level 7/7/2006 7/7/2006 7/7/2006
Sample Depth: (tap water) LIQUID LIQUID LIQUID

Laboratory Number: 06070259R 06070260 06070262
Duplicate

Metals, Total UNITS
Arsenic, Total mg/L NA NA 0.231 0.441 0.157
Barium, Total mg/L NA NA NA 6.94 10.5
Cadmium, Total mg/L NA NA 0.018 J 0.024 J 0.025 J

Chromium, Total mg/L NA NA 0.928 J 1.08 J 1.29 J
Lead, Total mg/L NA NA NA 0.82 0.456
Mercury, Total mg/L NA NA NA 0.0004 0.0002 U
Selenium, Total mg/L NA NA 0.074 0.062 0.037
Metals, Dissolved UNITS

Arsenic, Dissolved mg/L 0.000045 0.01 NA 0.018 0.01 U
Barium, Dissolved mg/L 2.6 2 NA 0.6 0.53
Cadmium, Dissolved mg/L 0.18 0.005 NA 0.003 U 0.003 U
Chromium, Dissolved mg/L 55 / 0.11* 0.1 NA 0.021 0.005 U

Lead, Dissolved mg/L NA 0.015"* NA 0.014 0.005 U
Notes:
1. All data screened against the USEPA Region 9 PRGs (tap water). All mg/L -milligrams per liter

exceedances are shaded. J -qualified as estimated during QC evaluation
* Value is for trivalent chromium / hexavalent chromium. R -data was rejected
** Value is an action level, not an MCL. U -compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
USEPA MCLs - U.S. Environmental Protection Agency Maximum

Contaminant Levels
NA - not applicable / not analyzed
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Table 7-1
Soil Detections

Range Complex Wastewater Lagoons (FTRI-026)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 026-DPO1/SBO1 026-DPOl/SB02 026-DPO/SBO3 026-DP02/SBO1

Date Sampled: PRGs (res/ind) (res/ind) 7/19/2006 7/19/2006 7/19/2006 7/19/2006

Sample Depth: 1 -2ft 7-8ft 11 - 12ft 1 -2ft

Laboratory Number: 06071277 06071278 06071279 06071274

Metals, Total UNITS

Arsenic, Total mg/kg 0.39/1.6 11/38 51 4.6 -  8 4.6:
Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 150 190 99 130
Cadmium, Total mg/kg 37/450 39/1,000 1.1 U 1.1 2.1 0.79
Chromium, Total mg/kg 210/450 390/4,000 21 23 20 18
Lead, Total mg/kg 400/800 400/1,000 12 15 13 11
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 7-1
Soil Detections

Range Complex Wastewater Lagoons (FTRI-026)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 026-DP02/SB02 026-DP02/SBO3 026-DP03/SBO1 026-DP03/SBO2

Date Sampled: PRGs (res/ind) (res/ind) 7/19/2006 7/19/2006 7/19/2006 7/19/2006

Sample Depth: 7 -8 ft 10 -11 ft 1 - 2 ft 5 -6 ft

Laboratory Number: 06071275 06071276 06071271 06071272

Metals, Total UNITS

Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 4.8 5.2 6.3. 7.1

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 170 130 170 180

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.95 1.2 0.93 1.2 U

Chromium, Total mg/kg 210/450 390/4,000 25 27 20 25

Lead, Total mg/kg 400 / 800 400 / 1,000 10 9.3 11 13

Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected

All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet

NA - not applicable / not analyzed
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Table 7-1
Soil Detections

Range Complex Wastewater Lagoons (FTRI-026)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 026-DP03/SBO3 026-DP04/SBO1 026-DP04/SBO2 026-DP04/SB03

Date Sampled: PRGs (res/ind) (res/ind) 7/19/2006 7/19/2006 7/19/2006 7/19/2006

Sample Depth: 11 - 12ft 1 - 2 ft 7 - 8 ft 9 - 11 ft

Laboratory Number: 06071273 06071267 06071268 06071269

Metals, Total UNITS
Arsenic, Total mg/kg 0.39/1.6 11 /38 5.8 7.2, 5.1 2.5 U

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 100 170 130 110

Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.98 1.4 1 1.3 U

Chromium, Total mg/kg 210 / 450 390 / 4,000 20 30 24 23
Lead, Total mg/kg 400 / 800 400 / 1,000 11 13 10 2.2
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.
USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9

Preliminary Remediation Goals
KDHE RSKs - Kansas Dept of Health and Environment Risk-Based

Standards
res/ind - residential / industrial
ft - feet
NA - not applicable / not analyzed
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Table 7-1
Soil Detections

Range Complex Wastewater Lagoons (FTRI-026)
Wastewater Sites

Expanded Site Investigation
Fort Riley, Kansas

Sample Point: USEPA Region 9 KDHE RSKs 026-DP04/SB33

Date Sampled: PRGs (res/ind) (res/ind) 7/19/2006

Sample Depth: 9- 11 ft

Laboratory Number: 06071270
Duplicate

Metals, Total UNITS
Arsenic, Total mg/kg 0.39 / 1.6 11 / 38 t:- '1.5

Barium, Total mg/kg 5,400 / 67,000 5,500 / 140,000 71
Cadmium, Total mg/kg 37 / 450 39 / 1,000 0.96
Chromium, Total mg/kg 210 / 450 390 / 4,000 20

Lead, Total mg/kg 400 / 800 400 / 1,000 1.5
Notes:
1. All data screened against the USEPA Region 9 PRGs (industrial). All mg/kg - milligrams per kilogram

exceedances are shaded. U - compound was not detected
All detections are in bold font.

USEPA Region 9 PRGs - U.S. Environmental Protection Agency Region 9
Preliminary Remediation Goals

KDHE RSKs - Kansas Dept of Health and Environment Risk-Based
Standards

res/ind - residential / industrial
ft - feet

NA - not applicable / not analyzed
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DP07
DPO6 1-2' -Arsenic 3.0 mg/kg
1-2' -Arsenic 1.5 mg/kg 7-8' -Arsenic 3.1 mg/kg
5-6 -Arsenic 6.3 mg/kg 11-12' -Arsenic 3.8 mg/kg
9-10'-Arsenicll mg/kg

A DPO8
1-2' - Arsenic 5.6 mg/kg
6-7' -Arsenic 4.5 mg/kg
8-9' - Arsenic 6.2 mg/kg

DPO5
1-2' - Arsenic 6.4 mg/kg
6-7' -Arsenic 4.6 mg/kg
9-10' -Arsenic 5.2 mg/kg

0-1' - Arsenic 5.3 mg/kg
7-8' - Arsenic 32/33 mg/kg
11-12'-Arsenic 7.1 mg/kg

DP03
0-1' -Arsenic 3.3 mg/kg DP096-7' -Arsenic 4.4 mg/kg .- i.5 -Arsenic 5.7 mg/kg10-11' -Arsenic 3.2 mg/kg 7-8' -Arsenic 7.0 mg/kg

9-10' - Arsenic 6.0 mg/kg

DP1 0
1-2' -Arsenic 4.3 mg/kg
7-8' -Arsenic 14/8.5 mg/kg

9-10'2'-Arsenic 4.7 mg/kg

DP 11
0-1' -Arsenic 5.8 mg/kg

DP2 6-7' - Arsenic 3.7 mg/kg

9-10'- Arseni 1.4 mg/k

SDP12 87

1-2' - Arsenic 4.3 mg/kg
7.5-8' -Arsenic 5.8 mg/kg
9-10.5' - Arsenic 6.5/4.2 mg/kg

DP01
0-2' - Arsenic 5.6/5.4 mg/kgWshRcReroi
7-8' - Arsenic 4.6 mg/kg
11-12' -Arsenic 5.2 mg/kg

A

Simentation Basin

LEGEND
Roads

IFences

BuildingsCentral~i~
Wash Direct-Push Borings

ENotes:



BUILDING 8390
COMPOUND

DP13 l

1-2' Arsenic 5.7 mg/kg

7-8' Arsenic 41/5.1 mg/kg11 -1 2'Arsenic 7.7 mg/ ,,,g ,

SDP13

DP14

c¢  1-2' Arsenic 5.5 mg/kg
, 6-7' Arsenic 6.9 mg/kg

Z1 11-12' Arsenic 4.3 mg/kg

LEEN

0 A irc-PshBrig

DP1 DP15
D1DP5DP16
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~LEGEND

. Roads

i - -- -Fences

• Direct-Push Borings

a) Notes:
VOnly those soil detections which

exceeded USEPA Region 9 PRGs
D(residential) are shown.

J - Estimated Value
mg/kg - Milligram per Kilogram

15.3/5.8 - Original/Duplicate Result

2 Figure 2-6
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DP01 CAP UNSTON
0-Arsenic 1.9 mg/kg Fn",i'
7-8'- Arsenic 1.7 mg/kg W TP

~DP05

DP03 0-l' -Arsenic 2.3 mg/kg
0-1' -Arsenic 3.4 mg/kg 6-7T -Arsenic 2.2 mglkg

DP02 7-8' -Arsenic 3.2 mg/kg 11 -12' -Arsenic 1.2 mg/kg
0-l' -Arsenic 2.1 mg/kg10 1'Arei8. gk7-8' - Arsenic 2.3 mg/kg 101'-Asniq. gk

- LEGEND

E Roads
mgkX Former Fence

o-- - Railroads

SBuildings
+- Monitoring Well (not sampled)

E.

Direct-Push Borings
CDP04 Notes:
ER0-14- Arsenic 3.7 mg/kg

5-6' -Arsenic 5.2 mg/kg Only those soil detections which
9-12'- Arsenic 1.3/1.2 mg/kg exceeded USEPA Region 9

2 PRGs (residential) are shown.

~5.3/5.8 - Original/Duplicate Result

~Figure 3-2
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Dp 1
1-2 Arsenic 4.8mg/kg

DPO2
1-2'- Arsenic 6.7 mg/kg

n i :6. 7 rn ng/

S ILI dge Drying Beds
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DP02
1-2' -Arsenic 2.1 mg/kg
7-8'- Arsenic 1.7 mg/kg
10-11'- Arsenic 2.0 mg/kg

01

2592 DP04

Sd D n e1-2'- Arsenic 2.2 mg/kgSludg D' .......... 7-8 - Arsenic 2.2 mg/kg
11-12' - Arsenic 1.2 mg/kg

1-2' - Arsenic 2.4 mg/kg
7-8' - Arsenic 2.4 mg/kg

i 9-10' - Arsenic 3.9/3.6 mg/kgE ::, . LEGEND

Roads
2360' !;i Fences

- Railroads
DP3Buildingsi ~~0-l'- Arsenic 4.5 mg/kgBulig

~7-8' - Arsenic 2.4 mg/kg
11-12' - Arsenic 1.1 mg/kg A Direct-Push Borings

~Notes:

Only those soil detections which
exceeded USEPA Region 9

X . .PRGs (residential) are shown.

mg/kg - Milligram per Kilogram

5.3/5.8 - Original/Duplicate Result

Figure 5-2
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DP02
1-2' - Arsenic 2.8 mg/kg
6.5-7.5 - Arsenic 7.2 mg/kg

DPO1
0-1 - Arsenic 2.6 mg/kg
7-8' - Arsenic 3.6 mg/kg ii
10-11'-Arsenic 2.2 mg/kg

DPO3
1-2'- Arsenic 4.0 mg/kg

o9

7-86- Arsenic 3.3 mg/kg
8.5-9.5' Arsenic 5.1 mg/kg

E

0P0

1--' -Arsenic_2.5___ L.
11-12' - Arsenic 1.1 mg/kg

LEGEND
U-

nRoads

Sludge Drying Beds

A Direct-Push.Borings
DP" Notes:
1-2' - Arsenic 3.4 mg/kg Only those soil detections which
7-8'- Arsenic 7.9 mg/kg exceeded USEPA Region 9
8-12' -Arsenic 1.2 mg/kg PRGs (residential) are shown.

C.,U)mg/kg - Milligram per Kilogram

Figure 6-2
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A0P0

) I _ _

0
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'0[

E
§

a

LEGEND

Roads

DP5A Sludge Drying Beds

A Direct-Push Borings
0 Notes:

Only those groundwater
detections which

D exceeded USEPA Region 9
Dissolved Arsenic 0.027/0.018 mg/L PRGs (tap water) are shown.

en Dissolved Lead 0.018 mgiL

mg/L - Milligram per Liter
5.3/5.8 - Original/Duplicate Result

en Figure 6-3
2 FTRI-025 ESI Groundwater Detections
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DP03DP01 1-2' - Arsenic 6.3 mg/kg

1-2'- Arsenic 5.1 mg/kg 5-6'- Arsenic 7.1 mg/kg
7-8' -Arsenic 4.6 mg/kg 11-12 Arsenic58 mg/kg
11-12'- Arsenic 8.0 mg/kg

N ":o[ Shat ull p p lyVWel

:', ra , 4:I 1

7-8' - Ilkni 4. gk t:D 0
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DPO2 rr
1-2 -Arsenic 4.6 mg/kgtE e

-e w- 7-8' - Arsenic4 4.8mg/kg DPp4
E10-11' Arsenic5.2 mg/kg Q/1-2' -Arsenic 7.2 mg/kgRalod

* at et od7-8'- -Arsenic 5.1 mg/kgRalod
East___ WetRa 9-11- -Arsenic 1.5 mg/kg Roads

~ -- Streams
E T

60 Supply Wells

N''N'A Direct-Push Borings
A * WANotes:

Only those soil detections which exceeded
2 USEPA Region 9 PRGs (residential) are shown.

~ 7mg/kg -Milligram per Kilogram
Figure 7-2
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Boring Logs
Industrial Wastewater System Custer Hill (FTRI-020)



HTW DRILLING LOG HOLE NO.

R a- ozr o

1 COMPANY NAME 2. DRILNG SUBCONTRACTOR SHEET 1

a d I F-FSOF 3SHEETS
PROJECT 4. LOCATION

'/07q7 IS'i fql s',s F,,. Rlu.y
5 NAME OF DRILLER 6. MANUFACTURER'S DE6IGNATION OF DRILL

7. SIZES AND TYPES OF DRILLING . 9l1Z' 8 HOLE LOCATION
AND SAMPLING EQUIPMENT £p '  -,. .

9 SURFACE ELEVATION
IVA

10. DATE STARTED 111 DATE COMPLETED

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

A/A A)___ _ _ __ _ _ __ __A_ _ _

13, DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSEDTIME AFTER DRILLING COMPLETED

14 TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

_ __ NA
18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

__0_

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 TOTAL CORE
RECOVERY

3 .3 - .

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

AA A/ A I dA A

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

~ ~. 7

7.2 "

FO PROJECT Jc7 HOLE NO,MRKJuNM 55 ,F" t c7-1 Doi,



HTW DRILLING LOG HOLENO.
PROJECT INSPECTOR x*, SHEET

ELEV DEPTH -- OF SHEETS

FIELD SWENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS

a b c d e f h

c5AfAC AT AIcl
-- 0-

-7 -

6C

- y -nw -

AK

I

-

(3,

PROJECT HOLE NO.

Form MRK-55-2



HTW DRILLING LOG HOLE ,O

PROJECT INSPECT j SHEET C_7
7 1 C52 q 5IlaOF . SHEETS

FIEL SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f 9 h
Ar, E A5 A&~.'e

islq

- 0-

_4 _ ______

- _____3

9-1- ' 3

'4 &

0

PROJECT HOLE NO.
051601 7 MRK -5T PC
Form MRK-55-2



HOLE NO

HTW DRILLING LOG E NO

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1

D, r.e P.. Ae OF "SHEETS

PROJECT 4 LOCATION

5 NAME OF DRILLER 6 MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRIWNG 5L gocji 8. HOLE LOCATION
AND SAMPLING EQUIPMENT - ,JA

9. SURFACE ELEVATION

PA
10 DATE STARTED 11. DATE COMPLETED

" I ' ti . I i, iob
12 OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

V.A A

13. DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
tJA A/ A •

14. TOTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

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

:3 3 - ECOVERY

22, DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD SCREENING GEOTECH SAMPff ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b c f g h

z a,,f.I k'',J, I~ - 0 B QJ

0

3.q

CLAy, d"k bromr

(31 1:t, y it),s ., p.

PROJECT HOLE NO.

MRKJ N 89 55 iY 7



HTW DRILLING LOG HOLE NO.
PROJECT INSPECTOR/ SHEET f

q;',7 17 fZ ti, l- 3OF 3 SHEETS
FIELD S ENING GEOTECH SAMPLE ANALYTICAL BLOW SHEET S

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f h

0

3,7

- // I-

0

aM . ,, , 0

--"44~, d.,Vwp) y I~~OA , , II

_ .4, , welt, ia. d.

051601 PROJECT HOLE NO.
Form MRK-55-2



HTW DRILLING LOG HOLENO
PROJECT INSPECTOR SHEET V'

qq0741 :FZ le 14 OF 3 SHEETS

FIELD Si N ING GEOTEfiSAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

a b c d e f h

- 0 Y
5M h E Aw; 3

- -------

p ~s'*"-.t, 0

-

05.T i,05r,( IYR) 0 H L O

S 

FoAVI 
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MRK JUNR89 55 /'0 /7IF .. o-- o



HTW DRILLING LOG HOLE N0
PROJECT INSPEC R, SHEET 17

PRJ CT 7 7 1 £{C) 5 ",jI(' ,S=_,,,__ __"- OF "Y SHEETS

,WLD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h

~A fel,

-IA rorN"iL I5 A swc-- 0

7 - 5802 .

--

13|
d0

.14J

____ 3.S

13 t) -) ~

-- .A 
_

PROJECT HOLE NO.

r051601 R-K
Form MRK-55-2 q1-7 P 1-6tIZ



HTW DRILLING LOG HOLENO

PROJECT INS-SHEET 3
_ O2' E5. ~OF . SHEETS

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

a b c d e I h

AC)

'4

- 60

2- ___________- _________________ 35

-3 A

PROJECT HOLE NO.
051601 -107f 7 - "
Form MRK-55-2



HOLE NO.

HTW DRILLING LOG IF z
1. COMPANY NAME 2 DRILLIN SUBCONTRACTOR SHEET 1

13r-, sr' 4t m'.-' , F- 3 OF 4  SHEETS

3. PROJECT 4. LOCATION

5. NAME OF DRILLER 6. MANUFACTURER'S DSGNATION OF DRILL

7 SIZES AND TYPES OF DRILLNG 6e-o .pLlA- Vz-oo 8 HOLE LOI ATION

AND SAMPUNG EQUIPMENT ________,__________"_-_/_/_
9. SURFACE ELEVATION

/A
10 DATE STARTED 11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

13 DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLNG COMPLETED

14- TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 r 0 o

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

3 1 -

22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SSPRE OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e g h

aa iiedo (6"lay

--- 0

3'O

- I PROJECT 1HOLE NO.

M R K JF&N4 55 F-j 0--O 7L- IPcr7_



HTW DRILLING LOG HOLENO.

INSPECTOR SHEET 0 -

P 7 14 7 C 'T; OF 4 SHEETS
FIELD 'EENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS R SULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS

a b c df h

~As A~yve
____0

-t S , : e , q o ' , d v .r 3 4 1
: t /

Li

6 (A '8 [iL Io 
.4iV:~

"1 - 0

0

'II

Itpp0-

051601 IPROJECT 
HO LE NO .

Form MRK-55-2



HOLE NO.
HTW DRILLING LOG

PROJECT INSPECTOR SHEET .3

7 Lg OF g SHEETS

FIELD SC NING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RES.TS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

- A3 A v, t
C)

- 0

P7

- 0

- AoVI/, yIaok,

3,5

o

1.71

PROJECT HOLE NO,

051601 -/1 7  FT, V pbz
Form MRK-55-2



HTW DRILLING LOG HOLE NO
PROJECT INSPECTO SHEET f

All " ' OF SHEETS
P, .F REENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a b c d e f Ih

: AME Al AC-*,,

1- 0
___ __ __ ___- _,__ _ __ __ -- 0

PROJECT HOLE NO.
051601 R -55-2
Form MRK-55-2



HTW DRILLING LOG HOLE NO.

1 COMPANY NAME 2. DRILLING SUBCONTRACTOR" SHEET $ ( i

O vt .- E .F5 OF .SHEETS

3. PROJECT 4. LOCATION

'lo 7111 ast 1q) .7 es r-p rz~wl
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILWNG , '.. '1ZO 8. HOLE LCATION

AND SAMPUNG EQUIPMENT i t nA
9 SURFACE ELEVATION

N"A
10 DATE STARTED 11. DATE COMPLETED

12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

AA _3_

13, DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

d A AIA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

24 AA
18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 & 1 0 1 0_

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY
- 3 %

22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. ,IGN83PRE,OF INSPECTOR

.,J A
4oL L AIA WA _ _ _ _ _ __ _ _ _ _

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

a b c d e f g h

: :-LAV, ,,,,.,- I,,-,,,10

____ __ - .

.

toli

5 -- _ ______-, _ __.__.__ ____ ___ __,..____,-_,___ 0_ _ _ _ _ --

MRK 55PROJECT HOLE NO.

F -

MRK "O395



HTW DRILLING LOG HOLENO.

PROJECT INSPECTO SHEET 
"

POE q'I es 7P7 4-'. 5 IOF SHEETS

FtIf SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS

a b c d e f g h

- 0

p 1.4 V,,.,,y0

- ol

- '0

#yi--

090

17 P,/7~$ A(~ to v

- 0
-Zd :

PROJECT HOLE NO.

051601
Form MRK-55-2



HTW DRILLING LOG HOLE NO.
PROJECT q q* 5r q INSC R SEET 5,0 3

_OF rLjSHEETS

P/FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

0

0

6

0

.z.- j,_.¥ ,,'-

PROJECT '1HOLE NO.
051601 FIRKr- - DP3
Form MRK-55-2



HOLE No.HTW DRILLING LOG a,-nO .
PROJECT INSPECTOR SHEET q

0 ")YZ 'c OF 1 SHEETS
FIELD OEENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO, COUNTS REMARKS
a b c d e f g h

AM-o A.5 Ab~

-- 0

PROJECT HOLE NO,
051601 /0-714-7 FT .- 0 2-z-2
Form MRK-55-2



HTW DRILLING LOG HOLE NO.

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1

4 1 ,. ," , OF SHEETS

3. PROJECT 4 LOCATION

5. NAME OF DRILLER 6 MANUFACTURERS DESIGNATION OF DRILL0vs,,,." tl r ,C'~o ix I Dr. .d f-v6,'

7. SIZES AND TYPES OF DRIWNG oo . 4zO' 8. HOLE LOATIN
AND SAMPUNG EQUIPMENT g- . rivc. r'#. I'A

9. SURFACE ELEVATION
A

10 DATE STARTED 11. DOTE COMPLETED
.... "'7 (,( "1 110t.

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

13 DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED
JAI AA

14 TOTAL DEPTH OF HOLE 17- OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXESC) 0 0 0 _ _ _ _ _ __ _ _ _ _ _

20- SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

3--
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

NA A AIA

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

- CLA. v.. f.Y 4miq

- •o\Ir) S04 , k e C-,VAC 1801

2 - IA' 4, t C-o, c.'-., t

- AQ0

3 -

--=- 0

PROJECT HOLE NO

MRK JNuRs 55 "fOoll"7



HTW DRILLING LOG HOLE NO
PROJECT IN SPE R,, SHEET 6

OJ 7-7T EI ,4' , q(7l OF 3 SHEETS

,EL SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f h

5A hi As AliFeA
0

-00-

- 0-

_- ,/

- 0

- 0~

Uy 0

PROJECT HOLE NO.
051601 7i q-7 1 .- 077- P110
Form MRK-55-2



HTW DRILLING LOG HOpLE .
PROJECT INSPECTOR SHEETS 3

Lo13i4 *7 Est ql /; 1 IOF 3 SHEETS
FIELT$CREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS
a b c d e f g h

Otoo0

: 0

-- 0

--

PROJECT HOLE NO.
051601 q.7Lj7 - D-Po
Form MRK-55-2



HOLE NO

HTW DRILLING LOG Fr-,,.7-_
1 COMPANY NAME 2. DRIWNG SUBCONTRACTOR SHEET 1

', rA K i,,,p rPS OF SHEETS

3 PROJECT 4. LOCATION

- 1114 t 4 R;L~
5 NAME OF DRILLER B. MANUFACTURER'S DtSIGNATION OF DRILL

7. SIZES AND TYPES OF DRILUNG )C. - 8 HOLE L6CATION

AND SAMPUNG EQUIPMENT i,.c, v * x fe A),A
9. SURFACE ELEVATIONNA
10, DATE STARTED 11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

OVA /9___ _ _ __ _ ___.5_ _ __ _ _

13. DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRIWNG COMPLETED
WA .A/A

14 TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19.. TOTAL NUMBER OF CORE BOXES

0 1) I oI
20 SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY

3 1?3 - %

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

7o ,,ot ,o N ' -)A I_ _ _ A0
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS

a b c d e f g h

/0;I4. __t_, ;vw, leo', 0s-

___,________-I j.r krvQi~otvR .

'RI

CIA

-- PoECT HOLE NO.

M RK JFOR~M 5 5~ ~



HTW DRILLING LOG rOLE NO.
PROJECT INSPECT SHEETf€ Z

107q7 5l 'M IJ- i-, /S. OF ' SHEETS

FIELI'CREENING 'GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS

a b c d e f g h

-5A A ,

0

0560 11 80

Form MRo5-

- 0-

0

- 00

Ci 1---
PROJECT___ ___HOLE__NO,2

I;i

Form+ MRK-55-2pc 7 (



HTW DRILLING LOG HOLENO
PROJECT INSPZ P,- SHEET *,-I

1110714I 7 i 5!r- K/~ OF 3 SHEETS

0E/ SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h

WVAsA A M'.Ce

- 0 :

- 0

7-1/.

0

PROJECT HOLE NO.
051601
Form MRK-55-2



Boring Logs
Custer Hill WWTP Sludge Drying Beds (FTRI-023)



HTW DRILLING LOG rHtP-oLn

1 COMPANY NAME 2. DRILNG SUBCONTRACTOR SHEET 1
r ¢. ,v .. OF SHEETS ....

3. PROJECT 4. LOCATION
.o741 ET q01, 594.-s4. ,

5. NAME OF DRILLER 6 MANUFACTURER'S DESIGNATIO, OF DRILL
5. NAME~o OF DRIL

7 SIZES AND TYPES OF DRILUNG (.z v. r "L Z ) 8 HOLE LOCAfION
AND SAMPUNG EQUIPMENT 4 .A

9. SURFACE ELEVATION
,NA

10. DATE STARTED 1 1. DATE COMPLETED

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
______'JA

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED
/vA /JA

14. TOTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

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

I - I %___________________

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

JV AA A . 1
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS
a b c d e I g h

TsC soj___

:f 0

--= 0

e" - "_____9 W1~rE~04A4em 4

MPROJECT HOLE NO.-
MRK JUON 89 55



IHOLE NO.HTW DRILLING LOG igz_ 013
1.CMPN.NM DRILLING SUBCONTRACTOR SHEET 1

3. PROJECT 4. LOCATION

5- NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILLNG C-tqPrO14 4 A6 8. HOLE LOCAAION

AND SAMPUNG EQUIPMENT A),,. CC.ns. A
9. SURFACE ELEVATION

4, A
10 DATE STARTED 11. DATE COMPLETEp

12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
.jA /aA

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
.A4

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

o 0 o

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY), OTHER (SPECIFY) OTHER (SPECIFY) 21 TOTAL CORE

- - I _____RECOVERY

22. DISPOSITION OF. HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) J23. SIGNATURE OF INSPECTOR

.VA cl .j vdA A
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS
8 b c d e f g h

-F'ii ,c.l,.y

2- Cd

0

-

ITOJECT HOLE NO.

MRK jFOR8W 5 5 IV77-"'-.



HTW DRILLING LOG HOLENO

PROJECT INSPECTOR _ " SHEET 1

_ 1__ q .z. qn , OF SHEETS

FIELD SWENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f 9 h

0jv af;.- -

PROJECT HOLE NO.

051601 K-55-
Form MRK-55-2 %z- t -



HTW DRILLING LOG HOLENO.*

1. COMPANY NAME 2. DRILUNG SUBCONTRACTOR SHEET 1

&, E . OF I SHEETS

3. PROJECT 4. LOCATIONq, q,7 4 r q s; ;e.s F-- . k-

5. NAME OF DRILLER 6 MANUFACTURER'S DESIGNA ION OF DRILL

7. SIZES AND TYPES OF DRIWNG I N rou, 4 .f 8. HOLE LOCATION

AND SAMPUNG EQUIPMENT c cx N A
9. SURFACE ELEVATION

10 DATE STARTED I111 DATE COMPLETED

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)

1. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES0 oI. . I o _ _ _ _ _ _ _ _ _ _ _

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

3 -*2RECOVERY

22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

EL. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b cd e 1 9

~0

kit

B -

FO PROJECT HOLE NO

MRK JU o 89 55 i F TR - 3 fPO&



HTW DRILLING LOG HOLE NO

PROJECT INSPECTOR SHEET 2
___4 IT 41 EOF 2.. SHEETS

FIELD S ENING GrdOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS

a b c d e f g h

411 --k
- C

)J s- I-7

PROJECT HOLE NO.
051601
Form MRK-55-2



HTW DRILLING LOG HOLE NO.

t COMPANY NAME 2. DRILUNG SUBCONTRACTOR SHEET 1

, i oI t5 IOF 2 SHEETS
3 PROJECT 4. LOCATION

40-343 47_ q ~_ks _______________________

5 NAME OF DRILLER 6. MANUFACTURER'S DtlATION OF DRILL

7 SIZES AND TYPES OF DRILLING Ac-.IA.6 qljv)o B. HOLE LOCATION
AND SAMPUNG EQUIPMENT t A A

9 SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED7., r3VA

13. DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

14. TOTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

n0 1 0 _ _1__

20 SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKF1LLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

NA~~~~~~ A1 A_ _ _ _ __ _ _ _ _ _

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b c d e 1 g h

a•y -t ye.,.II ..,1,toyp

7- 4 -,

z 0

z. cL~y, fh4 yk ~ cy(, io

SPROJECT HOLE NO

MRK N 89 55 4 L PrF' t '-O.3 broy



HTW DRILLING LOG HOLE NO.

PROJECT INSPECT SHEET -V -,,

10 4 Et 4 Si'kz Z OF 2 SHEETS
FIELO CREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

3,5 ffLA5.4

3595

N3
7

PROJECT q07 -7 HOLE NO.

051601 po
Form MRK-55-2



Boring Logs
Camp Forsyth WWTP Sludge Drying Beds (FTRI-024)



i HOLE NO.

HTW DRILLING LOG HOLE , No0

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET I

irr , i" lek I FPS OF9 SHEETS

3. PROJECT 4. LOCATION

4071 i 5t ,i1 T\. , Fo .rI F
5 NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILLING 0- t4.L 420-1 8. HOLE LOCATION

AND SAMPLING EOUIPMENT NAUL,.~rLA
9. SURFACE ELEVATION

V A
10 DATE STARTED I11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

__ __ __ __ _I_ JJ A

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

C 0 0 0 1___

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTALCORE
RECOVERY

-3 1 1-%

22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23- SIGNATURE OF INSPECTOR

~AJ A V

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a b c d e 1 g h

.'/Ioca,, ',1-.v1 Y/ 0

0

-- 0*4/ M io,'3 i)

iOt Ls

FOM jPROJECT N 7HOLE NO

MRK JUN855 /tr>~f~d



HTW DRILLING LOG HOLE NO
PROJECTINSPECTOR SHEET Z

_ _ _ __ 4qOF 3 SHEETS

FIELD SdEENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

L A^t Y , ,.

0

is.i

6

For MR

tq 3-
J PROECT HOLNO.

05161 tO ?V I Fk .. -' C

For M K-5-



HTW DRILLING LOG rO NO
PROJECT INSPECTOR SHEET 63

07 4 1 kAr OF SHEETS
FIELD SREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b c d e f g h

1'AMG A-4 A.lov

loyizi

- --

-- 0--

'5-

0561PROJECT . HOLE NO-
FomMK50

3 or MRK-55-2



HOLE NO.

HTW DRILLING LOG r -

SCOMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1

Su. t E'A A I1F3 SHEETS

3. PROJECT 4. LOCATION

10~747 ES L ql' 4vs Fort R:LW~
5. NAME OF DRILLER 6 MANUFACTURER'S DESI NATIO OF DRILL

7. SIZES AND TYPES OF DRIWNG I HO.prLEW' tL.OC

AND SAMPLING EQUIPMENT , ___ r ___A

9. SURFACE ELEVATION

10. DATE STARTED 111, DATE COMPLETED
"1 h I& I wit 16

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

AIA iV. i
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

JA ___

14- TOTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

o 0 0 1 _ _o_ _I_

20- SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

3 -- 3 -- r %

22. DISPOSITION OF HOLE . BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b c d e f g h
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ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h

mr Ao'

-_____3.i

I hoe.
(c/, - '/ ':5 o -

0 0

F -2

051601 PROJET HOL NO DForm MRK-55-2 FT'L z9 " "Y



HOLE NO.

HTW DRILLING LOG
1. COMPANY NAME 2. DRILUNG SUBCONTRACTOR SHEET

P.-5 OF3 SHEETS

3, PROJECT 4. LOCATION

5. NAME OF DRILLER I '- :4 6. MANUFACTURER'S DESGNATION OF DRILL

7. SIZES AND TYPES OF DRILLNG gl'r,k - L/2OO 8. HOLE LOCATION
AND SAMPUNG EQUIPMENT r; e. raCn ft JJA

9, SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DR[LNG COMPLETED

/A AlA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

0 0 0 1_a

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

% 3 %

22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

6esi la-, A WA 1-
FIELD SCREENING GEOTECH SAMPLf ANALYTICAL BLOW
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a b c d e f g h
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HOLE NO.

HTW DRILLING LOG HOLE b
1 COMPANY NAME 2. DRILUNG SUBCONTRACTOR SHEET I

Gp;rs A iFc OF* SHEETS

3 PROJECT 4. LOCATION

5. NAME OF DRILLER 6 MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILLNG (4,2 , %,L.. DO 8. HOLE LOCAlON
AND SAMPUNG EQUIPMENT t . ,j

9 SURFACE ELEVATION
tA

10. DATE STARTED 11 DATE COMPLETED

12. OVERBURDEN THICKNESS 15, DEPTH GROUNDWATER ENCOUNTERED

AA 17.3
13. DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

Q A A/A
14 TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

,, A

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 
1 N C R BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

3 %__ _ _ _ _ _ _ __ _ _ _ _ _ _ _

22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNA RE OF INSPECTOR

A/AA A

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO, COUNTS REMARKS
a b c d e 1 g h
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HTW DRILLING LOG HOLE NO
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Y071 6t 4 1 14_ 4 OF , SHEETS

FIELD gREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h

tLI

0560 --- D$ rp -vib-,

r M0

- 0

_ 0

0

0

SPROJECT HOLE NO.

Form MRK-55-2



HTW DRILLING LOG HoLEo NO

PROJECT INSPECTO~ SHEET 3
•i4 OF ', SHEETS
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HTW DRILLING LOG HrR-o2 

1 COMPANY NAME 2. DRILUNG SUBCONTRACTOR SHEET 1

~ Y1~- '~~J2I I________________________OF SHEETS

3. PROJECT 4. LOCATION

q07117  E5iT 'i1 s'- V-4 R-Irgeki
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7- SIZES AND TYPES OF DRILLING "C-,'1 Z4.Z ) 8 HOLE LOCA1ON
AND SAMPUNG EQUIPMENT Q A

9 SURFACE ELEVATION
/JA

10. DATE STARTED 11 DATECOMPLF"TED

12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

,A A ;:L.__ _

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

A/A AJA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 t_ _ 1 6 1o
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY

3-3 1 1 %

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGN NREOFISPECTOR

NA JA NAA

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h
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FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h
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HTW DRILLING LOG HOLE NO.
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FIELD __RENI GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b c d e f g h

$ A s~~A Ac. 0

t7 A0

-_ _ 0 -

0

qr- P~1~ 4-10

)2

- 0 '

0PROJECT HOLE NO.

Form MRK-55-2
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HTW DRILLING LOG FOizlO.

1. COMPANY NAME 2 DRIIWNG SUBCONTRACTOR SHEET 1

i3 l f %,5 4 1., O . i L p S O F S H E ETS

3. PROJECT 4. LOCATION
S0747 Ei 4 qsAE, eor* 11\

5. NAME OF DRILLER 6 MANUFACTURERS DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILLING CetutI'. 147AZ 8. HOLE LOCATION
AND SAMPUNG EQUIPMENT A) o LrLc€. q rJ,

9. SURFACE ELEVATION

10 DATE STARTED 11. DATE COMPLETED

S 717/o, -7 oG
12. OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

AkA _

13 DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

,_A __NA,

14 TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

A o 1 0
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY

3 % ~-
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

AJ A __ _ _ _ _ _ __ __4 7 ' ~;;

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h
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FIELD SCR NING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h
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FIELD SAEENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h
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1 COMPANY NAME 2. DRILNG SUBCONTRACTOR SHEET 1
31rws t p 'tOF SHEETS

3. PROJECT 4, LOCATION
c"7'f7 EM tq j9q Fo4 Ri L,

5, NAME OF DRILLER 6 MANUFACTURER'S DESIGNATION OF DRILL

7 SIZES AND TYPES OF DRILWNG ,4 r 4. - 4200 8 HOLE LOCATION
AND SAMPUNG EQUIPMENT g ,, -l ( , ____ ___

9. SURFACE ELEVATION

10 DATE STARTED 11. DATE COMPLETED

12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13. DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
osA J J A

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

O- NA-
18 GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

0 _ 0 0 0
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 TOTAL CORE

RECOVERY"-- 3%-

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGTURE OF INSPECTOR

IA A A/A

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

a b c d e f g h
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FIELD SCKEENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS
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HOLE NO.

HTW DRILLING LOG HOLE N.

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
'; .(Z'V)i. I pp OF SHEETS

3. PROJECT 4 LOCATION

5. NAME OF DRILLER bv-tA; " 6 MANUFACTURER'S SIGNATION OFDRILL

7. SIZES AND TYPES OF DRILLING .U1, 0 8. HOLE LOCATION

AND SAMPLING EQUIPMENT gV 'iv9k -( " ,
9. SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

13 DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

A)A IQ A
14 TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER(SPECI 21. TOTAL CORE
3 - -RECOVERY

22 DISPOSITON OF HOLE - BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SINURE OF ISPECTOR

VA 0 ew, 4 A )JA

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV., DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e 1 9 h__ _ _

CLAy brotvvN LR) \, avf

~ I

!;LAT, b 0p

PROJECT HOLE NO

MRK JUN m. 55



HOLE NO.

HTW DRILLING LOG SHEET t

PROJECT INSPECTOR S -E

t19Y7'F7 i1 Lj a 5'"~ OF ifSHEETS
FIELD SCREONING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

a b c d e 1g h

- .oh, f~s A!,/,.,

_- 7-S

G

11-

- - -

0

Fo- -

S PROJECT HOLE NO.

Form MRK-55-2



HOLE NO.HTW DRILLING LOG .OrLE, p po'!
PROJECT INSPECTOR6 "  SHEET f' 3

4 7 F 5 14q 5 Pe Il - -OF SHEETS

FIELD SREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f h

-,. j0 _i-kScy5t,60v U0 -

I '- A.NJ, dork 1.<,y ____,-_.___i

1-0

hi13
04!0 0
- 0-

PROJECTHOLE NO.
051601 PRJET ol
Form MRK-55-2



HOLE NO.HTW DRILLING LOG HOE-05
0R .-- SHEET 0d

PROJECT INSPECTOR SHEET ',

q) 7i 7/ OF' SHEETS
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S rw t OF SHEETS

3. PROJECT 4 LOCATION
1-717 Esi ,. - e; Fo4, I-i.,

5. NAME OF DRILLER 6. MANUFACTURER'S DES16NATnON OF DRILL

7. SIZES AND TYPES OF DRILUNG Ce or,'.i-t q1100 8. HOLE LOCATION
AND SAMPUNG EQUIPMENT I A. lA

9. SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

12 OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
N A)3

13 DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

1._ Al ,A

18. GEOTECHNICAL SAMPLES" DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 - 0 0 1_ _ __to_ _

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
3 - - -RECOVERY

22 DISPOSITION OF HOLE .ACKFILLED MONITORING WELL OTHER (SPECIFY) 23 SI F SPECTOR

~'A 8e4 i-A IA44
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
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HTW DRILLING LOG

1 . COMPANY NAME •2. DRILLNG SUBCONTRACTOR SHEET 1

3. PROJECT 4 LOCATION

5. NAME OF DRILLER 6 MANUFACTURER'S DESIGNATION OF DRILL

jr1 v E - (I(.z, ~nr o L? / ~~o
7. SIZES AND TYPES OF DRILLING ( ArA 

F  
L |. 8. HOLE LOCATION

AND SAMPUNG EQUIPMENT i'j i.la ,,, ,"O _ _ ___ _ _ _

9. SURFACE ELEVATION
A

10 DATE STARTED 11. DATE COMPLETED

12 OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

J A N A
13 DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRIWNG COMPLETED

t fl N.A .A
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

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

3 - I %

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

a b c d e f O h
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I HOLE NO.

HTW DRILLING LOG Ir - bo
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR ISHEET 1

B 'r.-, "~ t ' , I PIOF - SHEETS

3- PROJECT 4, LOCATION

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILUNG . -,, Iq-!3 i 8. HOLE LOCATION
AND SAMPUNG EQUIPMENT qr 1 , . _ 6 _ _ __,_ _ _ _ _ _

9. SURFACE ELEVATION.4A
10 DATE STARTED 11 DATE COMPILED

-7 111 JL_$ hf/ I 0

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
AiA NA

13. DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

14. TOTAL DEPTH OF HOLE 17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

6. nA
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

.- =3-..,%

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

____ A_ / Al

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO COUNTS REMARKS
a b c d e f g h

0

PROJECT HOLE NO.

MRK JNR 55 I ~rL c"" rA



HOLE NOHTW DRILLING LOG rOctO
PROJECT INSPECTOR SHEET 0 2-
_RJ -7' 1 l j l ;t .bt /;;;. OF 2, SHEETS

FIELD SCRLNING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

0

q1 C,-y

-cz

C,

135

ogo

I., I - II

0

'I'o

Co.,A y(

PROJECT HOLE NO.
051601 40 7q 7'r; " c4 ,
Form MRK-55-2



HTW DRILLING LOG HOLE NO.
PROJECT INSPECTOr. / SHEET 03

9?q. " l'it L '1. 'I'V OF 3 SHEETS

FIEL CREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR GORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f 9 h

SA("%E As

is -0

'7_

[7I]PROJECT HOLE NO.
r 051M601

Form MRK-55-2



~HOLE NO.

HTW DRILLING LOG F.. D

1 COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
DV¢,. L, q..,.., ., ,,#o\, . OF 5 SHEETS

3. PROJECT 4. LOCATION
1) 7'47 EPS

5.. NAME OF DRILLER 6. MANUFACTURER'S DES17NATION OF DRILL

7. SIZES AND TYPES OF DRILUNG , f (,1 . , 8 HOLE LOCATION
AND SAMPUNG EQUIPMENT p 'w f ., r 4 A,

9. SURFACE ELEVATION

liA
10. DATE STARTED I11. DATE COMPLETED

12 OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

LA tJ A
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)
3 7 .'7 ?VA

18 GEOTECHNICAL SAMPLES DISTURBED [ UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 0I 0 . I (i

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23 SIGNATURE OF INSPECTOR

__P_ _ ____._\ _ _; ,, A_
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b o c d e f g h
-! .-p "

- 0-

3 "

I

Iz

CLAV, l ro, ,,, %
7 --,"5 hjjk l p ir s. -,c j .,. ..

IPROJECT HOLE NO

MRK JuNm, 55



HTW DRILLING LOG HOLE NO
PROJECT INSPECTOR J , SHEET6 2

(~7 -7 E) t 0 OF5 SHEETS
FIELD SCRE04ING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e gh

~6

CLPWY, eiark Vee1.4~ 'ra-.WA

Lf I lyiR we- m~ datpf~

CLA Y, ewvw(+ i,) 65f 0

Cp'r ,L A o ,, d- -

o /.

I _ ___ _ _

_..._, . .. .L ,

s '~i tsiAi:l/e I

i PROJECT [HOLE NO.

Form MRK-55-2



HTW DRILLING LOG HOLENO

PROJECT INSPECTOR SHEET 9)
qCV7 7 F-l qq 6 ' LW OF 5 SHEETS

FIELD ScFENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO- SAMPLE NO. COUNTS REMARKS

a b c d e gh

( A y , 1 9 r k y ( Iou,& h Or 4

&/4 ION k !5,4)Ap v ___

3,7
17

Cf-A y. o :, rc, %

0

5.3

0-

! PROJECT [HOLE NO.

0 1601RK-5-2
~~ ~Form MRK-55-2 / q



HTW DRILLING LOG IE_
PROJECT INSPECTOR SHEETi"!j

PEST E OF SHEETS

FIELD SCRJING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO- COUNTS REMARKS

a b c d e f 9 h

% ,'1+ ,°..,.a ., . +
0

0--

0 -

200

300

0

PROJECT H-OLE NO.

051601 q747



HTW DRILLING LOG HOLE NO

PROJECT INSPECTO SHEET #5
074-7 Ei 4OF 5 SHEETS

FIELD SW'EENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS R E SLTS OR CORE BOX NO. SAMPLE NO, COUNTS REMARKS
a b c d e f g h

R W NPROJECT z/ 7 - HOLE NO.
051601j /
Forlm MRK-55-2



SIZE AN YPSO DINGOL_________________N.OOEL.T

HTW DRILLING LOG HL O

AN NAM E 2.DRILLING SUBCONTRACTOR SHEET 1
1.~~~ COPAYNAE OF z SHEETS

3. PROJECT 4. LOCATION

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

7. SIZES AND TYPES OF DRILLING / f". p.,"LL 0 8. HOLE LOCATION

AND SAMPLING EQUIPMENT t t, # 'o r , A)

9 SURFACE ELEVATION
AA

10. DATE STARTED I1 DATE COMPLETED"7/v 1 cloc 7/1 q/o

12 OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED

13 DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

AlA ,mA..
14. TOTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

H NA

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 I G I __

20- SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

__3 1 %

22, DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23 SIGNATURE OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO COUNTS REMARKS

a b c d e f g h

:~ ~~~~~~~W j..,-a ¢ .h,

i JNz5

z..i

IPROECT HOLE NO

MRK os55 I p7rc.- z4 # o'



HTW DRILLING LOG HOLE N
PROJECT INSPECTOR SHEET 7

~~t~~7~~7 ~$ i~. F2SHEETS
FIELD SREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS
a b c d e f g h

0 .

-- iOW wv,.p :.N,%

,7 4-lep

7-8

0 yi -7

0

10 t-..3

- 7-

051601 , 7 t .- ( D 4

Form MRK-55-2



Appendix B
Survey Data



2319 N. Jackson, P0 Box 1304 Tel: 785-762-5040
Junction City, Kansas 66441 Fax: 785-762-7744
www.kveng .com E-mail: JC@kveng..com

KAW VALLEY ENGINEERING, INC.

FT. RILEY BORING LOCATIONS
DATUM = UTM Zone 14, NAD83 US SURVEY FEET

NAVD88 US SURVEY FEET
FTRI # DP/SS # NORTHING EASTING ELEVATION

6 DP01 14208376.505 2287408.367 1048.756
6 DP02 14208381 456 2287504 721 1047 943
6 DP03 14208431 877 2287593007 1047543
6 DP04 14207730.390 2287660026 1048.259
6 Sol 14207686 994 2287565951 1049288
6 S02 14207599.816 2287596.384 1045594
6 S03 14207505.263 2287614691 1044.987
6 S04 14207418 418 2287653955 1044954 A
6 S05 14207365.259 2287690683 1044762

8 S01 14193629 305 2272150,873 1080205

10 DPOI 14206804 229 2281176.617 1066719

15 DPO1 14205319 511 2287608715 1047200
15 DP02 14205364.243 2287700.360 1047.236
15 DP03 14205558 968 2287634.359 1047.847

47 DPO1 14193817.289 2272262635 1067.713
47 DP02 14193868.099 2272281.361 1069.249
47 DP03 14193871 592 2272338 808 1077 090
47 DP04 14193797.142 2272320.512 1072063
47 DPO5 14193766 053 2272363992 1074.293
47 Sol 14193843.424 2272331 183 1077.672
47 S02 14193819 956 2272350436 1076708
47 S03 14193817.656 2272372.372 1076.971
47 S04 14193790 460 2272373007 1077930

48 DP01 14207157 512 2262364171 1333163
48 DP02 14205816.147 2263972.003 1326.366
48 DP03 14201262 083 2273586383 1121 195

other Iocations

1333 N.E. Barry Road Kansas City, Missouri 64155 Tel: 816-468-5858 KCgkveng.com

14700 W. 114th Terrace Lenexa, Kansas 66215 Tel: 913-894-5150 LX@kveng.com



FT, RILEY BORING LOCATIONS
DATUM = UTM Zone 14, NAD83 US SURVEY FEET

NAVD88 US SURVEY FEET

FTRI # DPISS # NORTHING EASTING ELEVATION

50 Sol 14194972.082 2256880541 1070159

50 S02 14194972,194 2256894 831 1070.426

50 S03 14194909.461 2256887.285 1069471

50 S04 14194845 744 2256876.687 1071476

50 S05 14194845 058 2256889.514 1071.411

50 S06 14195884 658 2258697805 1080352
50 S07 14195899.161 2258754,334 1079 695
50 S08 14195858 878 2258743954 1080669

50 S09 14195845.745 2258707515 1080657

50 $10 14195859.104 2258762227 1080,302
50 $11 14193016.267 2267148094 1087.008

50 S12 14192990,158 2267155300 1086.062

50 S13 14193011.334 2267170..828 1086.555
50 S14 14193031.671 2267194.800 1087.602

50 S15 14193012.606 2267199,358 1086.575

50 S16 14199319.381 2273499.470 1100.237

50 S17 14199263 933 2273456.322 1100.560

50 S18 14199273-482 2273500.342 1099.653

50 $19 14199284.574 2273547.441 1099.082

50 S20 14199226.725 2273503,483 1099098

50 S21 14207488.067 2280715.017 1071 344
50 S22 14207480 783 2280736466 1071 466
50 S23 14207460 263 2280721 092 1070942
50 S24 14207448 579 2280703024 1070683

50 S25 14207437 541 2280733590 1070171

20 DPOI 14214435 121 2259673953 1289758
20 DP02 14214899 952 2259897904 1295065
20 DPO3 14215453 812 2260175200 1286147
20 DP04 14215864.913 2260406977 1272983
20 DP05 14216206 838 2260726.902 1264191
20 DPO6 14216576.333 2260933624 1256.688
20 DP07 14216480 082 2261304.192 1255.386
20 DPO8 14216209 447 2261549040 1255.435

20 DPO9 14215776 275 2261262-854 1272968
20 DP10 14215432 162 2261043910 1275.827

20 DPll 14215106-193 2260841.222 1279396
20 DP12 14214803.951 2260494335 1279.345
20 DP13 14209618.231 2257473237 1290823

20 DP14 14209578.681 2257572 693 1291 510
20 DP15 14209531.301 2257473316 1300655
20 DP16 14209520.260 2257529561 1289 617

20 DP17 14213651 062 2264920.772 1273 824
20 DP18 14213461 114 2265021.220 1273685

20 DP19 14213680 216 2264993.297 1274487
20 DP20 14213499 353 2265107146 1277.704



FT. RILEY BORING LOCATIONS
DATUM = UTM Zone 14, NAD83 US SURVEY FEET

NAVD88 US SURVEY FEET

FTRI # DP/SS # NORTHING EASTING ELEVATION

22 DP01 14205206.575 2288136306 1047985

22 DP02 14204940.978 2288125.389 1048827

22 DP03 14204832227 2288405.146 1050720

22 DP04 14204797.820 2288635093 1046938

22 DP05 14204986 546 2288823.601 1047631

23 DPO1 14208798 885 2266065662 1275268

23 DP02 14208764,370 2266162.061 1256.806

23 DPO3 14208634,392 2266238525 1259,403

23 DP04 14208560 847 2266138269 1260,795

24 DPOl 14193208.646 2258653500 1072482

24 DP02 14193358 947 2258825.277 1065:425

24 DP03 14193168 978 2258748216 1064.545

24 DP04 14193252 025 2258841294 1065308

25 DPO 14194833.090 2273889-635 1058048
25 DP02 14194915 370 2274079.787 1057389

25 DP03 14194802.933 2274026.533 1057.754

25 DP04 141,94665 039 2274017 322 1058.282

25 DPO5 14194666-723 2273892057 1058286

26 DP01 14276373.567 2226137..084 1280,764

26 DP02 14275965.236 2226137.645 1285 592
26 DP03 14276482.952 2226546154 1301 016
26 DP04 14275913.896 2226527359 1303.105

13 DP01 14200416.246 2271150251 1254247
13 DP02 14200391.107 2271206536 1255964
13 DP03 14200364.935 2271111676 1256444
13 DP04 14200333-216 2271187297 1256555

39 DP01 14210872.411 2265406896 1288890

39 DP02 14211235.762 2265529,682 1281 037
39 DP03 14211344.589 2265857569 1278483
39 DP04 14210964.763 2265997.712 1288.688
39 DP05 14210553.565 2266058667 1292.252
39 DP06 14210076.879 2266251 831 1290.152
39 DP07 14209911.317 2266018310 1289237
39 DP08 14209792.091 2265653887 1288902

40 DPO1 14207103 516 2280239.619 1067882

40 DP02 14207039.677 2280253396 1068.880

40 DP03 14206998.143 2280224720 1068.496

40 DP04 14207037717 2280187.602 1067 570



FT. RILEY BORING LOCATIONS
DATUM = UTM Zone 14, NAD83 US SURVEY FEET

NAVD88 US SURVEY FEET

FTRI # DP/SS # NORTHING EASTING ELEVATION

41. DP01 14193241 008 2272346 837 1061 614

41 DP02 14193171830 2272374 887' 1060710

41 DP03 14193080 468 2272250149 1060.735

41 DP04 14206674,963 2285007.242 1052.031

41 DP05 14206616.269 2284955.970 1052.388

41 DP06 14206539675 2284986653 1052.609

41 DP07 14206310229 :2285089 663 1051466

41 DPO8 14206225251 2285167864 1050837

41 DP09 14206349 896 2285201.869 1051 959

45 DP01 14192378.953 2269278723 1125500

45 DP02 14192359330 2269370160 1126.962

45 DP03 14192218.839 2269250236 1123.491

45 DP04 14192208.121 2269346907 1125319

51 DP01 14190188 194 2274396879 1061 150

51. DP02 .14190191496 2274360534 1061.375

52 DP01 14201651.123 2273085716 1181.923

52 DP02 14201891.640 2272215134 1184110

52 DP03 14201566984 2272327857 1171 548

52 Sal 14201818.662 2273439.937 1142787

52 S02 14201624 341 2273426.000 1139820
52 S03 14201549 059 2273480.738 1130635

5 S01 14206305 913 2257792.766 1293-040

14 S01 14199239 550 2272787.321 1123.614
14 S02 14199238..430 2272772051 1124.821
14 S03 14199250 928 2272772521 1124.826

36 DP01 14204558.334 2288817.482 1050.761
36 DP02 14204350.562 2289382088 1047.908

36 6P03 14204728.536 2289638780 1046.514

37 SB01 14200373.276 2274885084 1075807
37 SB02 14200336.726 2274952453 1075382



FT., RILEY BORING LOCATIONS
DATUM = UTM Zone 14, NAD83 US SURVEY FEET

NAVD88 US SURVEY FEET

FTRI # DPISS # . NORTHING EASTING ELEVATION

43 DP01 14192927 314 2257709.516 1068.491
43 DP02 14192921 518 2257792 787 1067.624
43 DPO3 14192840 041 2257702.623 1069.184
43 DP04 14192822.943 2257784,472 1068,806
43 DPO5 14192266.464 2258201 278 1067,532
43 DPO6 14192263 336 2258269872 1067.819
43 DP07 14192171 355 2258192.295 1067.471
43 DPO8 14192158.279 2258265081 1067,651
43 DP09 14199314.126 2273505435 1099.991
43 DP10 14199284.241 2273543.303 1099.155
43 DP11 14199266.910 2273467.907 1100294
43 DP12 14199235.324 2273504.847 1099038
43 DP13 14202641.783 2276307.306 1069826
43 DP14 14202713 995 2276405927 1068..879
43 DP15 14202555 759 '2276354.527, 1067 861"
43 DP16 14202626 759 2276468 487 1066940

57 DPOI 14202940 341 2261091.911 1265152
57 DP02 14202922.358 2261021 712 1262338


