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Executive Summary

The U.S. Army has completed the fourth Five-Year Review (FYR) of remedial actions at Fort
Riley near Junction City, Kansas. The purpose of this FYR was to determine whether the remedial
actions implemented at the site are protective of human health and the environment.

There are nine (9) Operable Units (OUs) at Fort Riley. This FYR fully evaluated the performance
and protectiveness of three OUs:

e QU 001, Southwest Funston Landfill
e QU 003, Dry Cleaning Facilities Area
e QU 005, 354 Area Solvent Detections

The remaining OUs are not addressed because they have achieved an unlimited use/unrestricted
exposure (UU/UE) designation (OU 002 and OU 004), a remedy has not been implemented (OU
006 and OU 008), or a remedy has not been selected (OU 007 and OU 009).

Based on the data reviewed, interviews, and site inspections, the remedies at OU 001, OU 003,
and OU 005, are currently functioning as intended by their respective Record of Decisions (RODs).
No issues were identified during the fourth Fort Riley FYR.

The remedy for OU 001, Southwest Funston Landfill, is protective of human health and the
environment. The remedy, which consists of maintaining a landfill cover and Institutional
Controls (ICs), remains protective by preventing direct exposure to buried waste; preventing
degradation of the underlying groundwater by minimizing migration of potential constituents from
waste to groundwater; and preventing exposure to groundwater by enforcement of ICs that prohibit
drilling and installation of water wells, or other activities that could damage the integrity of the
landfill cover.

The remedy for OU 003, Dry Cleaning Facilities Area, is protective of human health and the
environment. The remedy, which consists of monitored natural attenuation (MNA) with ICs,
remains protective by monitoring groundwater to ensure that biodegradation continues to
effectively reduce concentrations of Chemicals of Concern (COCs) and eventually meets
remediation goals; and preventing exposure to groundwater with enforcement of ICs that prohibit
drilling and installation of water wells;

The remedy at OU 005, 354 Area Solvent Detections, is expected to be protective of human health
and the environment upon completion of the remedy as described in the 2016 ESD. In the interim,
remedial activities completed to date have adequately addressed all exposure pathways that could
result in unacceptable risks in these areas.
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: Fort Riley Kansas

EPA ID: KS6214020756

City/County: Junction City, Geary, Clay, and
Riley Counties

Region: 7 State: KS

NPL Status: Final

Multiple OUs? Has the site achieved construction completion?
3 Yes

Lead agency:
If “Other Federal Agency” was selected above, enter Agency name: U.S. Army

Author name (Federal or State Project Manager): Fort Riley

Author affiliation: U.S. Army

Review period: 2 June 2016 — 20 September 2017

Date of site inspection: 14 November 2016

Type of review: Statutory

Review number: 4

Triggering action date: 20 September 2012

Due date (five years after triggering action date): 20 September 2017

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:
OU 001, OU 003, OU 005

Issues and Recommendations Identified in the Five-Year Review: None

viii



Five-Year Review Summary Form (continued)

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Addendum Due Date
OU 001, Southwest Protective (if applicable):
Funston Landfill NA

Protectiveness Statement:

The remedy for OU 001, Southwest Funston Landfill, is protective of human health and
the environment.

The remedy, which consists of maintaining a landfill cover and ICs, remains protective
by:

e Preventing direct exposure to buried waste;

e Preventing degradation of the underlying groundwater by minimizing migration
of potential constituents from waste to groundwater; and

e Preventing exposure to groundwater by enforcement of ICs that prohibit drilling
and installation of water wells, or other activities that could damage the
integrity of the landfill cover.

Operable Unit: Protectiveness Determination: Addendum Due Date
OU 003, Dry Cleaning  Protective (if applicable):
Facilities Area NA

Protectiveness Statement:

The remedy for OU 003, Dry Cleaning Facilities Area, is protective of human health
and the environment.

The remedy, which consists of MNA with ICs, remains protective by:

e Monitoring groundwater to ensure that biodegradation continues to effectively
reduce concentrations of COCs and eventually meets remediation goals; and

e Preventing exposure to groundwater and vapor intrusion with enforcement of
ICs that prohibit drilling and installation of water wells, and residential
development.




Operable Unit: Protectiveness Determination: Addendum Due Date
OU 005, 354 Area Will be Protective (if applicable):
Solvent Detections NA

Protectiveness Statement:

The remedy at OU 005, 354 Area Solvent Detections, is expected to be protective of
human health and the environment upon completion of the remedy as described in
the 2016 ESD. In the interim, remedial activities completed to date have adequately
addressed all exposure pathways that could result in unacceptable risks in these
areas.




1.0 Introduction
1.1 Purpose and Scope of the Five-Year Review

This report presents the Five-Year Review (FYR) for Operable Unit (OU) 001, South Funston
Landfill, OU 003, Dry Cleaning Facilities Area (DCF or DCFA), and OU 005, 354 Area Solvent
Detections, at Fort Riley, Junction City, Kansas. The purpose of a FYR is to evaluate the
implementation and performance of a remedy to determine if the remedy is and will continue to be
protective of human health and the environment. The methods, findings, and conclusions of reviews
are documented in FYR reports. In addition, FYR reports identify issues found during the review, if
any, and document recommendations to address them.

The U.S. Army Corps of Engineers (USACE) has prepared this FYR report for the U.S. Department
of Army, Fort Riley, pursuant to the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the National Contingency Plan (NCP). CERCLA §121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such remedial
action no less often than each five years after the initiation of such remedial action to assure
that human health and the environment are being protected by the remedial action being
implemented. In addition, if upon such review it is the judgment of the President that action is
appropriate at such site in accordance with section [104] or [106], the President shall take or
require such action. The President shall report to the Congress a list of facilities for which
such review is required, the results of all such reviews, and any actions taken as a result of
such reviews.

The NCP, 40 Code of Federal Regulations (CFR) §300.430(f)(4)(i1), states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and unrestricted
exposure, the lead agency shall review such action no less often than every five years after the
initiation of the selected remedial action.

Fort Riley is located in north-central Kansas, north-northeast of Junction City and west of Manhattan,
Kansas (Figure 1-1). The installation occupies approximately 101,733 acres in Clay, Geary, and Riley
Counties. Fort Riley is an active U.S. Army facility under the jurisdiction of Installation Management
Command (IMCOM) with a primary mission to train forces to meet joint force requirements across
the full spectrum of current and future operations.

Pursuant to Section 105 of the CERCLA, Fort Riley was proposed for inclusion on the National
Priority List (NPL) on 14 July 1989. Two OUs were combined by the United States Environmental
Protection Agency (USEPA) as one site for Hazard Ranking System scoring purposes. The NPL
listing became effective 1 October 1990. To ensure that environmental impacts associated with
activities at the installation were investigated and remedial action taken, Fort Riley, USEPA, and the



State of Kansas entered into a Federal Facility Agreement (FFA), effective 28 June 1991. The
schedule for remedial action at Fort Riley is found in Section XI B of the FFA.

This is the fourth FYR for Fort Riley. The triggering action for the first statutory review was the
signature date of the Record of Decision (ROD) for OU 001, Southwest Funston Landfill, dated 6
August 1997. The triggering action for the fourth FYR was completion of the Third FYR, dated 20
September 2012.

There are nine (9) OUs at Fort Riley. This FYR addressed the remedy for waste and groundwater at
OU001, and groundwater at OU 003 and OU 005. Summaries of the RODs for OU 001, OU 003,
and OU 005, are provided in Appendix A. The remaining OUs and their current status are
summarized in Table 1-1.

Table 1-1
Operable Units Not Evaluated in FYR

Year
ou Name ROD Reason Not Evaluated in FYR
Signed
OU 002 | Pesticide Storage Facility 1997 Unlimited  Use/Unrestricted  Exposure
(UU/UE) designation has been achieved for
the site
OU 004 | Former Fire Training Area- | 2005 UU/UE designation has been achieved for
Marshall Airfield the site
OU 006 | Open Burning/Open Detonation | 2016 Implementation of the remedy has not been
Ground (Range 16) initiated at the site
OU 007 | World War I Incinerator NW | N/A A remedy has not been selected for the site.
Camp Funston
OU 008 | Sherman Heights Small Arms | 2015 Implementation of the remedy has not been
Range initiated at the site
OU 009 | Camp Forsyth Landfill Area2 | N/A A remedy has not been selected for the site.

1.2 Administrative Components of the Five-Year Review

The USACE, Louisville District team initiated the FYR via a kickoff conference call held on 2 June
2016. Members of the Environmental and Munitions Center of Expertise (EM CX), US Army
Environmental Command (AEC), and Fort Riley, were present for the kickoff conference call.

The USACE Project Delivery Team includes engineering, geological and environmental professionals
from the USACE Louisville District:



Joan Cullen, P.G., Team Leader, Geologist, Team Member 502-315-6344

Rachel Williams, Environmental Engineer, Team Member 502-315-6343
Douglas Buchanan, P.G., Hydrogeologist, Team Member 502-315-6334
Angela Schmidt, Senior Risk Assessor, Team Member 502-315-6313

The fourth FYR consisted of interviews with Army staff and regulatory agencies, review of relevant
site documents, and a site inspection conducted 14 December 2016. The following personnel were
interviewed for this FYR and accompanied USACE team members Joan Cullen and Rachel Williams
on the site inspection of the OUs:

Directorate of Public Works-Environmental Division (PWE) — Dr. Richard Shields, Installation
Restoration Program (IRP) Manager (retired), and David Jones, current IRP Manager;

USEPA — Amer Safadi, Remedial Project Manager;
Kansas Department of Health and Environment (KDHE) — Kelly Peterson, Project Manager.

In addition, changes in cleanup levels, toxicity values, and Applicable or Relevant and Appropriate
Requirements (ARARs) were also reviewed.

1.3 Community Notification of the Five-Year Review

A Public Notice was published in the Daily Union Newspaper on 1 September 2016 to notify the
community of the commencement of the FYR. The notice included a brief description of the sites
being reviewed and contact information for any questions that may arise. A second Public Notice will
be issued through the Daily Union following finalization of the Five-Year Review Report. This notice
will include the location of the information repository where a copy of the report will be available for
review. A copy of the 1 September 2016 Public Notice is provided in Appendix B.



2.0 Southwest Funston Landfill, OU 001

2.1 Chronology of Key Events

Table 2-1
Chronology of Key Events at OU 001

Event Date
Landfill Operations Began 1950s
Landfill Operations Ceased 1981
Landfill Closed 1983
Initial Discovery of Problem/Contamination April 1984
Remedial Investigation Report/Revised 1993/1994
Engineering Evaluation/Cost Analysis Report for Riverbank July 1993

Stabilization and Landfill Cover Repairs

Action Memorandum

December 1993

Riverbank Stabilization over 1,200 feet April 1994
Landfill Cover Repair with 160,000 CY of fill placed 1994-1995
Landfill Cover Improvements 1996 - 1997
Proposed Plan November 1994
Operations and Maintenance Plan approved March 1996
Record of Decision 6 August 1996
First Five-Year Review September 2002
USEPA approves request to change groundwater monitoring July 2006
from semi-annual to annual and to delete analysis for lead

Second Five-Year Review September 2007
Remedial Action Completion Report signed by USEPA February 2010
USEPA approved reduction in the groundwater monitoring February 2010
frequency from annual to a five-year schedule to coincide with five-

year reviews.

Long-Term Management and Care Plan (LTMCP) approved March 2011
Third Five-Year Review September 2012




2.2 Background
2.2.1 Introduction

OU 001 is an Installation Restoration Program (IRP) site and is identified in the Fort Riley Installation
Action Plan (IAP) as FTRI-003. South Funston Landfill, OU 001, is also referred to by the acronyms
“SWFL” or “SFL” in some supporting documents. The site covers approximately 120 acres in the
southern portion of Fort Riley, adjacent to the southwest corner of the Camp Funston cantonment area.
The limits of the OU 001 extend from the north bank of the Kansas River north to near Well House
Road, and east from the pre-1951 flood Kansas River channel to just west of Threemile Creek (Figure
2-1). The area that received waste in trenches is approximately 107 acres. The waste was placed in
trenches approximately 16 feet in depth (Figure 2-2).

2.2.2 Physical Characteristics

The topography at OU 001 slopes very gently toward the east-southeast and lies entirely within the
50-year floodplain and alluvial bottomlands of the Kansas River. The landfill area was graded and a
continuous soil cover was constructed as part of closure activities in 1983. The area was then seeded
with native grasses. Steep slopes exist along the banks of the Kansas River to the south and along
Threemile Creek to the east. Groundwater is present at a depth of approximately 20 feet below the
ground surface. Bedrock is at a depth of approximately 45 feet. The dominant groundwater flow is
to the southeast toward the Kansas River (Figures 2-3 and 2-4).

2.2.3 Land and Resource Use

OU 001 is located adjacent to the Kansas River, and is bounded by vacant land to the west (which has
not been used since the 1993 flood), and the Camp Funston cantonment area to the east. Currently,
the entire OU 001 is within a zone designated as “Open Space” in the Environmental Overlay of the
Fort Riley Real Property Master Plan (RPMP), dated 15 May 2007. Zones designated as “Open
Space” include conservation areas, buffer spaces, undeveloped land, utility easements, safety
clearances and security areas. Land use at OU 001 is not expected to change.

The groundwater aquifer underlying OU 001 is currently not a drinking water source. The water
supply for Fort Riley comes from a well field containing a total of eight wells located approximately
four miles to the west. Groundwater is withdrawn from alluvial aquifers that are recharged by the
Republican River.

2.2.4 History of Contamination

OU 001 operated from the mid-1950s to 1981, receiving wastes that included typical municipal waste
and industrial wastes from various activities at the installation. The landfill was closed in 1983. Some
of these industrial wastes were reported to have contained hazardous substances and were identified
as potential sources of contamination. The types of wastes reportedly disposed at OU 001 included
wastes generated by vehicle and aircraft maintenance shops, print shops, furniture repair shops,
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painting facilities, oil analysis laboratory, autoclaved biological waste, pesticide/herbicide storage and
preparation, laundry and dry cleaning facilities, and wastewater treatment plants. The wastes may
also have included metal-laden oils, solvents, inks, paints and heavy metals, and dried wastewater
treatment plant sludge. A remedial investigation in 1992 and 1993 confirmed the presence of volatile
organic compounds in groundwater with exceedances of the Federal Maximum Contaminant Levels
(MCLs) for drinking water. These included vinyl chloride (VC), 1,2-dichloroethane, benzene and
1,1,2-trichloroethane. Two additional Chemicals of Concern (COCs), cis-1,3-dichloropropene and
1,1,2,2-Tetrachloroethane did not have MCLs, but exceeded Kansas risk-based action levels (RSKs).

2.2.5 Initial Response

An Engineering Evaluation/Cost Analysis (EE/CA) was performed in 1993 to assess the
appropriateness of performing non time critical removal actions at OU 001. Based on the results of
the EE/CA, a riverbank stabilization project and repairs to the landfill cover were initiated in January
1994 and completed in 1995.

2.2.6 Basis for Taking Action

The basis for taking action was unacceptable risk associated with direct contact with the waste and
concentrations of COCs in groundwater that exceeded the MCLs. COCs were not identified for
other media.

2.3 Remedial Actions
2.3.1 Remedial Action Objectives

The ROD for OU 001 was approved on 6 August 1997. The Remedial Action Objectives (RAOs)
established for OU 001 were:

e Minimize human and ecological direct contact with landfill contents;

e Reduce the potential for leachate generation by reducing stormwater ponding and infiltration
as practical;

e Stabilize the Kansas River bank slope adjacent to OU 001 to prevent movement of the
channel into the landfill and to prevent exposure and erosion of the landfill contents; and

e Prevent ingestion, inhalation, and dermal contact with groundwater having organic
contaminant concentrations that exceed remediation goals.

2.3.2 Remedy Selection

The remedy for OU 001 included ICs, maintaining the landfill cover, riverbank stabilization,
groundwater monitoring and a contingency for future remediation of groundwater.

Institutional controls included signage, restrictions on future site uses, and prohibiting the use of
groundwater. Restrictions on future site uses also included restricting the construction of structures
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that involve excavation for foundations, restricting the permanent occupancy of any structure, and
limiting future utility easements to the outside edge of the landfill.

The objectives of groundwater monitoring were to detect increases in contaminant concentrations in
the vicinity of OU 001 which would warrant additional actions and to determine if constituents from
OU 001 were migrating under Threemile Creek. Groundwater monitoring would also be used for
developing a better understanding of groundwater flow paths. The remediation goals (RGs) for the
COC:s for groundwater as presented in the ROD are shown on Table 2-2.

Table 2-2
OU 001 Groundwater Remediation Goals
Remediation Goal* .
Analyte Basis
Y (ug/L)

Benzene 5 MCL

1,2-Dichloroethane 5 MCL
Icis-1,3-Dichloropropene [0.28, 2.8, 28 Cancer Risk 1E-06, 1E-05, 1E-04
1,1,2,2-Tetrachloroethane |0.042, 0.42, 4.2 Cancer Risk 1E-06, 1E-05, 1E-04
1,1,2-Trichloroethane 3 MCL

Vinyl Chloride 2 MCL

! Remediation goal based on May 1993 USEPA MCL or where no MCL available,
1993 Region 9 Preliminary Remediation Goals (PRGs)

According to the ROD, the groundwater monitoring program “may be modified, including reduction
or cessation, if monitoring results warrants and a 5 year review justifies.”

Annual inspections would be conducted to monitor the cover conditions. Long-term maintenance
would include mowing, periodic burning, seeding, and fertilizing to maintain the grass. Filling and
other earthwork might be required to correct long-term settlement or erosion. Revegetating might
also be required in eroded areas particularly after dry years.

2.3.3 Remedy Implementation

Fort Riley completed additional landfill cover repairs in June 2002 and November 2006 that included
filling settled areas in the cover. The riverbank stabilization structure was also extended 100 feet
upstream in November 2006 to reduce the risk that the river could erode behind the structure.

The Remedial Action Closure Report (RACR) was approved by USEPA in February 2010. The site
was determined to be functionally stable and to have reached the "site completion" milestone under
CERCLA.

Institutional controls were implemented at the SFL through the Fort Riley RPMP. The RPMP
identified an area of influence around the landfill and specified what activities were restricted within
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the area of influence. Restricted activities included drilling water wells, digging/trenching, the use of
track vehicles, and building construction/demolition. A Long-Term Management Control Plan
(LTMCP) for OU 001 was completed in March 2011. The LTMCP stated that the plan would:

Keep the landfill in the restricted category in the installation's RPMP. Maintain the SFL site
institutional control features. This will preclude drilling of a drinking water well, any building
construction, excavation, and other incompatible uses as given in the RPMP.

The institutional controls found in the RPMP are considered when each proposed project at
Fort Riley undergoes its screening by Fort Riley's National Environmental Policy Act
coordinator. The fencing and signage are to be maintained.

A Land Use Control Implementation Plan (LUCIP) was prepared in October 2015. The purpose of
the LUCIP was to maintain Land Use Controls (LUCs). The LUCIP identified specific Land Use
Controls (LUCs) at OU 001, including restrictions on the installation of drinking water wells. The
LUCIP noted that LUCs were functioning in accordance with the ROD and that no new LUCs were
anticipated for OU 001.

2.3.4 Operation and Maintenance

In accordance with the ROD, the Operations and Maintenance (O&M) Plan consisted of annual
inspections of the landfill cover, riverbank stabilization as needed, and groundwater monitoring.

Groundwater monitoring data have been collected at OU 001 for 32 years. The groundwater
monitoring program focused on the perimeter of the landfill and originally included groundwater
sampling and analysis for Volatile Organic Compounds (VOCs), antimony, and lead. Analysis for
antimony was discontinued in December 1999, and analysis for lead was discontinued in January
2007. Nine wells are used to monitor groundwater. Two groundwater monitoring events have been
conducted at OU 001 since the previous FYR. These monitoring events were conducted in November
2013 and May 2016.

Field parameters monitored included Dissolved Oxygen, Oxidation-Reduction Potential (ORP),
Temperature, Turbidity, Conductivity, pH, and Iron (II). Laboratory parameters monitored included
Method 8260 VOCs. In February 2010, USEPA approved the request from Fort Riley to reduce the
groundwater monitoring frequency from an annual to a five-year schedule to coincide with five-year
reviews.

Inspections of landfill cover at OU 001 were conducted annually between 2007 and 2016. Inspections
since the previous FYR were conducted in May of 2013, 2014, 2015, and 2016. In May 2013, the
landfill inspection noted differential settlement, ponded areas, and grasslike marsh plants on the
landfill surface. An area containing empty drums was also observed in the northern corner of the
landfill which had not been noted in previous inspections. Due to the conditions of the drums and
their partial burial, it was assumed that the drums had been disposed of in the distant past, but had
been obscured by brush during previous inspections. All drums appeared empty, with no residual
liquids present. They were removed by Fort Riley in August 2013. Information provided by Fort
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Riley PWE in support of this FYR, indicated that the empty drums may have been used for purge
water, Investigation Derived Waste (IDW), from historic monitoring events. The current procedures
at Fort Riley are that drums of IDW are removed to a secure yard and sampled. After testing shows
that the IDW being non-hazardous, the wastewater would have been placed in the sanitary wastewater
system. In addition, the May 2013 inspection report noted an area with some erosion due to washout
from a small tributary to the Kansas River.

The 2014 annual landfill inspection was conducted in May 2014. Deficiencies observed included
multiple areas with differential settlement, low areas with standing water, and erosion of the riprap
along the Kansas River. No drums or suspect containers were identified during the inspections.
Scattered isolated debris was observed on the landfill surface. Debris consisted of tin cans, concrete,
wood, and other construction material. The material was located sporadically across the landfill and
did not appear to be associated with waste from a trench being exposed through a capped cell but
rather de minimis surface debris. Saplings were also noted along the southern perimeter of the landfill
and in the riprap along the Kansas River. However, the saplings did not appear to be adversely
affecting the performance of the stabilization structure, and did not need to be removed. A small area
of riprap and subgrade soil was eroded on the eastern end of the bank stabilization structure. The
report noted that an area that appeared to have been repaired several years ago, as erosion control
material was visible along the edges of the erosion feature.

Repairs were made to the landfill cover in December 2014. The objective of the landfill cover repairs
was to fill in surface depressions on the landfill cover over trenches to prevent ponding, and to repair an
eroded riprap drainage feature located along the armored slope that abuts the Kansas River to prevent
further erosion. Approximately 9,448 cubic yards of backfill material were used to repair the landfill
cover, with each repaired area topped with an additional 1 to 2 inches of soil to promote positive
drainage. Restoration activities included fertilizing, mulching and reseeding of disturbed areas.

Riprap repairs in December 2014 included clearing of existing woody vegetation, and then grading
and shaping using heavy equipment. The side slopes of the existing drainage feature were cut back to
a minimum 2:1 (horizontal:vertical) ratio to help increase stability. The area was covered with a
geotextile fabric which was pinned in place, and then covered with a layer of riprap. A riprap apron
was constructed to convey runoff from the crest to the toe of the slope. The riprap used consisted of
24-inch Light Series Stone, as described in Kansas Department of Transportation standard
specification Section 1114, Stone for Riprap, Ditch Lining, and Other Miscellaneous Uses.

The annual landfill inspection in May 2015 noted new green grass where repairs had been made in
December 2014. The inspection noted differential settlement in three areas across the landfill, but
only a few areas with standing water after periods of heavy rains. All areas of ponding water had
grass growing in them and only held water after heavy rain events. All areas that were repaired in
December 2014 had new grass growing on them and were in good condition. The areas that had
ponding water appeared to be only temporarily flooded. Therefore, no immediate repair was
recommended. No exposed landfill material was observed on the landfill. There were no deficiencies
noted at the area where the rip rap had been placed adjacent to the Kansas River in December 2014.



OU 001 was inspected in May 2016. The inspection team consisted of two field personnel from HGL
(Contractor); two representatives of the Fort Riley PWE; a representative of the KDHE; a
representative of USEPA; and two representatives of USACE. The landfill surface, vegetative cover,
signage, and monitoring wells were inspected and conditions documented with photographs and on
the Record of Inspection forms. Photographs taken during this inspection are provided in Appendix
F. The landfill cover was observed to be in good condition. A few items of note from the May 2016
inspection included the absence of standing water on the landfill, despite significant rainfall prior to
the inspection; metal debris was visible on the surface of a small area on the east-central part of the
landfill (Photo #7 in Appendix F); and that the vegetative cover was sparse in several small areas on
the east side of the landfill (Photo #3 and #6 in Appendix F). The metal debris observed was not
munitions-related and did not present a hazard, and therefore allowed to remain on-site (Figure 2-2).

Because the landfill had been burned just before the May inspection, HGL returned to the landfill on
July 14, 2016, to observe whether the areas of sparse vegetation observed in May had recovered after
the burn and showed signs of growth. Upon inspection it was noted that the landfill had been mowed
for hay which was left in place to dry. Vegetation was observed on all former trenches, though
minimal vegetation was observed on a few of the former trench locations. The main areas of sparse
vegetation were observed on the former ponding area located on the east side of the landfill (Photos
#8, #9, and #10 in Appendix F), a former trench area located on the south-central side of the landfill
(Photo #12), and the northwestern former trench on the landfill (Photos #17 and #18 in Appendix F).
All other trenches had a moderate to significant amount of vegetation. The 2016 annual inspection
noted that the Fort Riley agronomist requested that any areas that have less than 1 plant per square
foot be overseeded with the current CPR mix for Riley County at the appropriate time this fall. There
were no deficiencies noted at the area where the rip rap had been placed in December 2014.

Fort Riley PWE confirmed that the areas of sparse vegetation noted during the May 2016 landfill
inspection were reseeded in the fall of 2016.

O&M costs include groundwater sample collection, sample analysis and reporting, maintenance of the
landfill cover and riverbank stabilization structure, and maintenance of the monitoring wells. Annual
O&M costs for monitoring at OU 001 since 2012 are provided in Table 2-3.

Table 2-3
OU 001 Annual O&M Costs

Fiscal Year Total Cost
2013 $62,291
2014 $30,049
2015 $29,903
2016 $36,320
2017 $38,283
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2.4 Progress since the Last Five-Year Review
The Third FYR was completed in September 2012. The Third FYR concluded:

The remedy at the SFL (controlling future land use and site access through institutional
controls; stabilizing the Kansas River bank along the southern perimeter of the landfill;
repairing and improving the existing native vegetation and soil cover; prohibiting the future
use of site groundwater; and implementing a long-term groundwater monitoring program)
is currently protective of human health and the environment and will continue to be
protective during long-term management and care. There are no complete soil or
groundwater exposure pathways that presently result in unacceptable risks at the site.

The Third FYR Report identified no issues that needed to be addressed to maintain the long-term
effectiveness of the remedy. The activities conducted at OU 001 since the previous FYR are described
in Section 2.3.4. The evaluation of groundwater water monitoring data since the previous FYR is
discussed in Section 2.5.3.

2.5 Five-Year Review Process
2.5.1 Site Inspection and Interviews

The Site Inspection Checklist for OU 001 is provided in Appendix C. The site inspection was
conducted on 14 December 2016 and consisted of observations of the engineering controls and a
representative portion of the landfill cover. Photographs of OU 001 are included in Appendix D.
USACE, Louisville District, personnel were accompanied on the site inspection of OU 001 by the Fort
Riley PWE IRP Manager, USEPA Remedial Project Manager, and KDHE Project Manager.

Access to OU 001 was restricted by a locked gate, with concrete barriers extending away from the
gate that prevented access to OU 001 on either side of the gate. Signs were in good condition and
legible. Observations of landfill cover were limited because the area was heavily vegetated with tall
native grasses. No inappropriate use of OU 001 was observed. No subsidence, standing water, or
exposed waste were noted in the limited areas observed. The annual inspection of the landfill cover
in May 2016, discussed in Section 2.3.4, provides a more detailed description of the condition of the
landfill cover. The riverbank stabilization area was not observed in December 2016. However, the
inspection did not identify any deficiencies in the riverbank stabilization area in May 2016.

The Fort Riley PWE IRP Manager provided an overview of activities at OU 001 and noted that there
have been no exceedances of remediation cleanup goals for many years. He further indicated that
inspections are conducted annually at OU 001 and that the remedy was functioning as intended.

The USEPA Remedial Project Manager reported that his overall impression of the environmental
program for OU 001 was good and that he was kept well informed about the activities and progress
related to the site. During the site inspection, he confirmed that he had participated in annual
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inspection in May 2016 and that the annual monitoring report accurately reported the conditions of
the landfill cover and Kansas River stabilization area.

The KDHE Project Manager reported that her overall impression of the environmental program for
OU 001 was positive and that she was kept informed about the activities and progress by participating
in quarterly meetings. During the site inspection, she confirmed that she had participated in annual
inspection in May 2016 and that the annual monitoring report accurately reported the conditions of
the landfill cover and Kansas River stabilization area. Summaries of the interviews are provided in
Attachment E.

2.5.2 Document Review

The FYR included a review of relevant project documents including the annual monitoring reports,
technical reports, and operation and maintenance reports. For this FYR, the relevant documents
included (in chronological order):

e Fort Riley, 1995, Record of Decision, Southwest Funston Landfill, Operable Unit 001, Fort
Riley, Kansas, September 1995;

e Black & Veach, 2007, Real Property Master Plan Digest, Fort Riley, Kansas (August)

e Fort Riley, 2012, Third Five-Year Review Report, Fort Riley, Junction City, Geary, Clay and
Riley Counties, Kansas (September);

e HydroGeologic, Inc., 2014, 2013 Long-Term Monitoring Report, Southwest Funston Landfill,
Fort Riley, Kansas, Regional LTO/LTM for Seven Installations (July)

e USACE, 2013, 2013 Annual Inspection Report, Southwest Funston Landfill, Fort Riley,
Kansas (May);

e HydroGeologic, Inc., 2014, Final Landfill Repair Work Plan, Southwest Funston Landfill,
Fort Riley, Kansas, Regional LTO/LTM for Seven Installations (August);

e HydroGeologic, Inc., 2014, Site-Specific Work Plan, Fort Riley, Kansas, Regional LTO/LTM
for Seven Installations (April);

e HydroGeologic, Inc., 2014 Annual Inspection Report, Southwest Funston Landfill (FTRI-003),
Fort Riley, Kansas;

e HydroGeologic, Inc., 2015 Annual Inspection Report, Southwest Funston Landfill (FTRI-003),
Fort Riley, Kansas;

e HydroGeologic, Inc., June 2015, Construction Completion Report, Southwest Funston
Landfill, Fort Riley, Kansas, Regional LTO/LTM for Seven Installations (June);

e Acrostar SES LLC., 2015, Land Use Control Implementation Plan, Fort Riley, Kansas
(October);

e Hydrogeologic, Inc., 2016, 2016 Long-Term Monitoring Report, Southwest Funston Landfill
(FTRI-003), Fort Riley, Kansas, Regional LTO/LTM for Seven Installations (October);

e USEPA, May 2016, Regional Screening Levels; and

e Kansas Department of Health and Environment (KDHE), December 2016, Kansas Risk-
Based Screening Levels.
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2.5.3 Data Review

The FYR process consists of a review and evaluation of data generated since the previous FYR.
Analytical results for groundwater in 2013 and 2016 are provided in Appendix F. Potentiometric
surface maps for 2013 and 2016 are shown in Figures 2-3 and 2-4. Table 2-4 summarizes the
detections of COCs at OU 001 in 2013 and 2016.

Table 2-4
OU 001 Summary of COC detections in 2013 and 2016

SFL92-301 SFL92-601 SFL92-403 SFL92-401
VOC
Compound | Units | mcLt | 11/13 5/16 11/13 5/16 11/13 5/16 11/13 5/16
Benzene ng/L 5 0.59J ND 1.9 2.3 ND ND ND ND
Vinyl chloride | pg/L | 2 ND ND 0.48 J ND ND ND ND ND
1 USEPA December 2016

Bold=detection
ND=Not Detected
J=Estimated

There were no exceedances of remediation goals in 2013 and 2016. A review of historical data
indicated that there have been no exceedances of the remediation goals at OU 001 since March 2007.
Figures 2-5 and 2-6 show the location of wells with detected COCs in 2013 and 2016, respectively.

The RG for benzene is 5 pg/L. It was detected in a well in the disposal area (SFL92-601) at
concentrations of 1.9 ug/L and 2.3 pg/L in 2013 and 2016, respectively. Benzene was also detected
in a downgradient well adjacent to the Kansas River (SFL92-302) with a concentration of 0.59 pg/L.

The RG for VCis 2 ng/L. VC was the only other detected VOC in 2013, with a concentration of 0.48
ng/L, in the well located within the landfill limits.

2.6 Technical Assessment

The objective of the Five-Year Review is to evaluate if the remedial action at OU 001 will be
protective of human health and the environment. The technical assessment of the protectiveness of
the remedy is based on the responses to these three questions:

Question A: Is the remedy functioning as intended by the decision documents?

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Question C: Has any other information come to light that could question the protectiveness of the
remedy?
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Question A: Is the remedy functioning as intended by the decision documents?

The answer to Question A is “Yes”.

The basis for action at OU 001 was the presence of solid waste and VOCs in groundwater. The RAOs
were to 1) minimize human and ecological direct contact with landfill contents; 2) reduce the potential
for leachate generation by reducing storm-water ponding and infiltration as practical; 3) stabilize the
Kansas River bank slope adjacent to OU 001 to prevent movement of the channel into the landfill and
prevent exposure and erosion of the landfill contents; and 4) prevent ingestion, inhalation, and dermal
contact with groundwater having organic contaminant concentrations that exceed remediation goals.
The selected remedy for OU 001 was maintaining the landfill cover and ICs. According to the ROD,
the purpose of long-term groundwater monitoring was to determine a need for further remedial action,
The ROD also indicated that the groundwater monitoring program “may be modified including
reduction or cessation if monitoring results warrant and a 5 year review justifies.”

Remedial Action Performance and Systems Operations/O&M

The RAOs to minimize human and ecological direct contact with landfill contents and reduce the
potential for leachate generation continue to be met by repairs made as needed. As discussed in
Section 2.3.4, empty drums observed during the previous FYR were removed in August 2014.
Repairs made in 2014 included placement of 9,448 cubic yards of backfill in low areas with an
additional 1 to 2 inches of soil to promote positive drainage. Restoration activities included seeding,
fertilizing, mulching and reseeding of disturbed areas. During the most recent inspection in May
2016, only minor ponding following a storm was observed. Some sparsely vegetated areas were
noted and it was recommended that they be reseeded. Based on interviews with Fort Riley personnel,
the areas were subsequently reseeded. Observations of the landfill cover were limited by heavy
vegetation during the site visit for the FYR. However, no repair was warranted based on the annual
landfill inspection in May 2016.

Repairs were also made to the riverbank adjacent to the Kansas River in December 2014 based on
the observations during the 2014 annual landfill inspection. The purpose of the repairs was to prevent
erosion of the riverbank and exposure of waste. Repairs made included placement of rip rap along
the southern edge of the landfill. Geotextile was placed underneath the rip rap. No deficiencies in
the riverbank stabilization area were noted during the annual inspection in May 2016. This area was
not inspected as part of the FYR because of physical access limitations. However, interviews with
Fort Riley PWE IRP Manager, USEPA Remedial Project Manager, and KDHE Project Manager,
who participated in the inspection in May 2016 confirmed that the annual report accurately
represented conditions observed along the Kansas River bank slope. Based on the review of
inspection reports, site inspection, and interviews, the O&M program for OU 001 appears effective
in identifying actions needed to maintain and repair the landfill cover and prevent erosion along the
Kansas River that could result in exposure to landfill contents.

Additional evidence that the remedy is effective in meeting RAOs for reducing leachate are the results
of groundwater monitoring in 2013 and 2016. Groundwater monitoring data have been collected for
32 years. There have been no exceedances of current cleanup standards for VOCs in the wells sampled
since 2007. In 2016, benzene was the only COC detected, in one well, within the former landfill
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boundary. Benzene was detected with a concentration of 2.3 pg/L, below the RG of 5 ng/L. Based
on the results of long-term groundwater monitoring, further monitoring does not appear necessary to
maintain the protectiveness of the remedy.

Implementation of Institutional Controls

The RAOs to “minimize human and ecological direct contact with landfill contents” and “prevent
ingestion, inhalation, and dermal contact with groundwater having organic contaminant
concentrations that exceed remediation goals” have been met by implementation of ICs that prevent
exposure to waste and future use of groundwater.

For the ICs involving land use and access controls, the Fort Riley land use and planning documents
include restrictions on the type of development at OU 001 (i.e., restrict construction of structures that
involve excavation for the foundation and restrict the permanent occupancy of any structure),
restrictions on future utility easements (i.e., limit future utility easements to outside the edge of the
landfill), and prohibition on groundwater use in the vicinity of the landfill.

There are no structures at OU 001. ICs have been implemented and maintained at Southwest Funston
Landfill through the 2006 RPMP and 2011 Long —Term Management and Care Plan (LTMCP). In
2015, a Land Use Control Implementation Plan (LUCIP) was also prepared to ensure that current and
future activities are compatible with land use restrictions. The LUCIP identifies several processes that
ensure the LUCs remain effective including “Site Approval Process” for reviewing and approving
excavation and construction projects, as well as other land use changes on the installation. Based on
interviews with Fort Riley Environmental Personnel, this process is being followed as part of the
installation’s compliance with the National Oil and Hazardous Substances Pollution Contingency Plan
(NEPA). The Fort Riley NEPA Coordinator provides proposals for projects that could impact IRP
sites to the Environmental Division for review.

During the FYR, landfill inspection reports for 2013, 2014, 2015, and 2016, were reviewed and
confirmed that in addition to inspection of the landfill cover and river bank stabilization area, signage
is also inspected. The signage was also noted to be present, in good condition, and legible during the
site inspection for the FYR.

Implementation and enforcement of LUCs ensures that the remedy remains protective by preventing
activities that could result in unacceptable exposure to waste or groundwater.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of remedy selection still valid?

The answer to Question B is “Yes”.

The fourth FYR process included a review of the screening criteria, toxicity data, exposure
assumptions, and remedial action objectives that were used at the time of the remedy selection. The
primary objective of this review is to evaluate if these data, criteria, assumptions, and objectives are
still protective of human health and the environment.

15



Exposure Assumptions: There have been no changes in land use since the ROD for OU 001 was
approved in 1995. OU 001 was identified as a closed landfill. It is designated as “Open Space” in
the RPMP, and has activity-based restrictions. There are no structures at OU 001. Restricted
activities include: building construction, use of tracked vehicles, digging and trenching, and digging
drinking water wells. As a result, no direct contact pathways exist for exposure to waste,
groundwater, or vapor intrusion. No unacceptable exposures to waste, groundwater, or vapor
intrusion are anticipated in the future.

The current environmental setting at the site is consistent with the findings at the time the ROD was
approved. The OU is typical habitat for wildlife species inhabiting the Flint Hills region of Kansas.
However, no aquatic habitat is present at the site. Therefore the findings of the RI are still applicable.
No ecological risks are associated with the site and no further evaluation is needed.

Screening Criteria and Toxicity Data: The numerical remediation goals established in the ROD
were based on MCLs for benzene, 1,2-Dichloroethane, 1,1,2-Trichloroethane, and VC. Risk-based
goals were established for cis-1,3-Dichloropropene and 1,1,2,2-Tetrachloroethane.

MCLs have remained unchanged since approval of the ROD. Because the MCLs were used as
screening values for the risk assessment, changes in the risk-based screening levels for several COCs
would not affect the choice of COCs, the conclusions of the risk assessment, or the protectiveness of
the remedy. Risk-based goals were established in the ROD for cis-1,3-Dichloropropene and 1,1,2,2-
tetrachloroethane at cancer risk screening levels of 1E-06, 1E-5, and 1E-4. A comparison of risk-
based goals established in the ROD for cis-1,3-Dichloropropene (0.28 pg/L) and 1,1,2,2-
tetrachloroethane (0.042 pg/L) to the current most conservative risk-based screening levels (1E-6)
(USEPA Regional Screening Levels, May 2016) indicate that the current levels are higher, at 0.47
ng/L and 0.078 ng/L, respectively.

Toxicity data was reviewed for groundwater to determine if changes since the ROD could affect the
protectiveness of the remedy. Toxicity data for numerous chemicals have changed since 1993,
including benzene and VC, which were detected in groundwater between 2012 and 2016. Prior to
2009, Preliminary Remediation Goals (PRGs) and MCLs were used as the source of risk-based
screening criteria to identify COCs. Since completion of the RI, the PRGs have been renamed as the
Regional Screening Levels (RSLs). Underlying toxicity data to evaluate risk include slope factors
used to evaluate cancer effects from oral and dermal exposure, inhalation unit risk values used to
evaluate cancer effects from inhalation, reference doses used to evaluate non-cancer hazards from oral
and dermal exposure, and reference concentrations used to evaluate non-cancer hazards from
inhalation. Toxicity data have changed for benzene and VC. A comparison of changes in toxicity
data indicated that the reference dose is now higher for benzene and the chemical is therefore
considered less toxic via direct contact routes. The cancer slope for VC is now lower and VC is now
considered a less potent carcinogen via direct contact routes. Because the current remedy prohibits
use of groundwater, and thus potential ingestion or dermal contact, the remedy would still be
protective.
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The baseline risk assessment did not evaluate the vapor intrusion (VI) pathway because there were no
structures at OU 001. However, this pathway was evaluated as a component of the previous FYR
using Vapor Intrusion Screening Level (VISL) calculator and RSLs for indoor-air. None of the
detected concentrations exceeded conservative groundwater screening criteria for potential impact to
indoor air. A groundwater screening level for indoor air was not available for cis-1,3-dichloropropene
in 2012. The groundwater screening value for cis-1,3-dichloropropene is currently 21 ug/L. This
COC was not detected in groundwater in 2013 or 2016. Therefore, the VI pathway is not expected to
pose an unacceptable risk at this site.

ARARS and TBC Criteria: The ROD identified the principal ARARs which are relevant and
appropriate for OU 001 as MCLs and Resource Conservation and Recovery Act (RCRA) Subtitle D,
Criteria for Municipal Solid Waste Landfills (40 CFR 258.60 and 258.61), which have not changed.
The ROD also identified action- and location-specific standards, such as endangered and/or threatened
species, floodplain, historical, and RCRA requirements, which have not changed.

Question C: Has any other information come to light that could call into question the protectiveness
of the remedy?

The answer to Question C is “No”.
No other information has come to light that could call into question the protectiveness of the remedy.
2.7 Technical Assessment Summary

The selected remedy for OU 001, Southwest Funston Landfill was maintaining the landfill cover and
riverbank stabilization structure, and implementation of ICs. Numerical remediation goals were also
developed for the COCs identified for groundwater. Based on review of documents, interviews, and
site inspection, the remedy has been implemented and is functioning as intended by the decision
documents.

The RAOs, including repairs to the landfill cover, riverbank stabilization, and implementation of ICs
have been met. In addition, the RGs identified in the ROD for OU 001 have been achieved. The
remedy is currently protective of human health and the environment based on the implementation
and enforcement of ICs and maintenance of the landfill cover which prevents exposure to waste and
groundwater. VI is not an environmental concern at OU 001 based on the absence of structures.
The remedy is expected to remain protective in the future with continued enforcement of ICs and
inspection and maintenance of the landfill cover.

2.8 Issues

There were no issues found affecting protectiveness of the remedy.
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2.9 Recommendations and Follow-Up Actions

No issues that could affect current and/or future protectiveness were identified for OU 001. Therefore,
no follow-up actions are required at this time.

Other Findings

The following recommendation was identified during the FYR and (may improve performance of the
remedy, reduce costs, improve management of O&M, accelerate site close out, conserve energy,
promote sustainability, etc.), but does not affect current and/or future protectiveness:

It is recommended that the groundwater monitoring program at OU 001 be terminated.
According to the ROD, the purpose of long-term groundwater monitoring was to determine a
need for further remedial action. The ROD also indicated that the groundwater monitoring
program “may be modified including reduction or cessation if monitoring results warrant and
a 5 year review justifies.” Groundwater monitoring data have been collected for 32 years, and
results indicate that the remedy, consisting of a landfill cap and O&M, is effective in
maintaining protectiveness of the remedy. There have been no exceedances of RGs in the wells
sampled since 2007. In 2016, benzene was the only COC detected, in one well, within the
former landfill boundary. Benzene was detected with a concentration of 2.3 pg/L, below the
RG of 5 pg/L.

2.10 Protectiveness Statement

The remedy for OU 001, Southwest Funston Landfill, is protective of human health and the
environment.

The remedy, which consists of maintaining a landfill cover and ICs, remains protective by:

Preventing direct exposure to buried waste;

Preventing degradation of the underlying groundwater by minimizing migration of potential
constituents from waste to groundwater; and

Preventing exposure to groundwater by enforcement of ICs that prohibit drilling and

installation of water wells, or other activities that could damage the integrity of the landfill
cover.
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3.0 Dry Cleaning Facilities Area, OU 003

3.1 Chronology of Key Events

Table 3-1
Chronology of Key Events at OU 003
Event Date

Buildings 180/181 operated as a laundry 1915 -1983
Buildings 180/181 operated as dry cleaning facilities 1930 — 1983
Building 183 operated as a laundry 1941 — 2002
Building 183 operated as a dry cleaning facility 1983 — 2002
FFA Requires Site Investigation of former Dry Cleaners June 1991
Preliminary Assessment/Site Inspection (PA/SI) 1991 — 1992
Remedial Investigation/Feasibility Study (RI/FS) February 1993 — March 1998
Soil Vapor Extraction and Groundwater Extraction Pilot Studies M

ay 1994

Initiated

Soil Vapor Extraction Pilot Test

November — December 1994

Confirmation sampling demonstrated remediation of soil

Proposed Plan December 1998
KDHE Dispute and Resolution January — April 1999
Work Plan Addendum March 2002
Phase 1 Field Work — OU 003 Geoprobe May — July 2002
Phase 2 Field Work — Training Area (TA2) Geoprobe October 2002
Final RI Work Plan Addendum Building 183 June 2003
Install TA2 Monitoring Wells July 2003
Collect Building 183 Soil Samples July 2003

RI Report Addendum April 2004
Feasibility Study Addendum (Cancelled vice Pilot Study) May 2004
USEPA approves Fort Riley request to abandon 29

monitoring wells, to change sampling frequency from March 2005
semi-annual to annual, and to limit analysis to COCs

Pilot Study Work Plan approved August 2005
Pilot Study Field Work October — November 2006
Record of Decision approved 18 March 2008
Pilot Study Report January 2008
Rev%sed Work Plan — C.A.P 18m Injection Project October 2009
Environmental Remediation Services

CAP 18™ Injection and treatment. February 2010
Technical Memorandum — CAP 18™ Injection Project approved. October 2010

First Five-Year Review

20 September 2012

Bench-Scale Microcosm Study

November 2015
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3.2 Background
3.2.1 Introduction

OU 003, Dry Cleaning Facilities Area, is an IRP site and is identified in the Fort Riley IAP as FTRI-
027. The Dry Cleaning Facilities Area, OU 003, is also referred to by the acronym “DCA” or “DCFA”
in some supporting documents. OU 003 is a former dry cleaning facilities area located in the
southwestern corner of the main post cantonment area, north of the Kansas River. The site consists
of five separate, but related areas (Figure 3-1):

e Former dry cleaning facilities (Buildings 181/182/183);

e The Transition Zone (a change in soil type located between the former dry cleaning facilities
and a point bar (“Island”)next to the Kansas River);

e Horse Corral (east of the Island where horses are trained); and

e Training Area 2 (located south of the river where the Army holds field exercises).

3.2.2 Physical Characteristics

The topography across OU 003 is dominated by alluvial terraces, a soil Transition Zone, point bars
(the Island and the Horse Corral Area) of the Kansas River, and the Kansas River Floodplain. Figure
3-2 is a schematic representation of the conceptual site model for OU 003. The alluvial terrace consists
of clays, sands and silts overlying Permian-age alternating shales and limestones. The Transition Zone
separates the alluvial terraces from the river alluvial deposits that underlie the Island and the Horse
Corral. The east/west Union Pacific Rail Road (UPRR) tracks lie within the Transition Zone. The
Island is a heavily wooded point bar that serves as a winter roosting area for bald eagles. The Horse
Corral is the western portion of a point bar located downstream (east) of the Island. The Horse Corral
is used for pasture and training of horses. Training Area 2 (TA2) is located on the south side of the
Kansas River and the Island. The area is heavily wooded and is used for military exercises.

3.2.3 Land and Resource Use

The Fort Riley RPMP designates OU 003 study area as an “Open Space”, in which future development
for residential or commercial industrial use is not permitted. There are no buildings at OU 003. Open
areas have building restrictions and are used only for safety areas, utility clearances and easements,
conservation areas, and buffer zones. It is anticipated that land use activities within OU 003 will
remain unchanged into the foreseeable future based on building restrictions.

Fort Riley water supply wells are located approximately three miles upgradient from OU 003.

A portion of OU 003 lies within the bald eagle nesting area on both sides of the Kansas River.
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3.2.4 History of Contamination

Dry cleaning operations were conducted at Buildings 180/181 from 1930 until 1983. Dry cleaning
operations were conducted at Building 183 from 1983 to 2002. Stoddard solvent, a petroleum distillate
mixture, was used as the dry cleaning solution from 1944 until 1966. From 1966 until dry cleaning
operations ceased, tetrachloroethene (PCE) was used as the cleaning solution. Buildings 180/181 and
the surrounding structures, parking lots and sidewalks, were demolished in summer 2000. Building
183 and the surrounding structures were demolished in fall 2002. Remedial investigations to
characterize potential contamination at OU 003 were completed in 2004. The studies confirmed that
leaking sewer lines had resulted in soil and groundwater contaminated with PCE. Three Areas of
Concern (AOCs) were identified based on exceedances of KDHE RSKs in soil and groundwater:
AOC 1 and AOC 2 addressed soil and groundwater contamination, respectively, at former Buildings
180/181. AOC 3 addressed both soil and groundwater contamination located in portions of the
Transition Zone and the Island. An additional groundwater plume, “Other Areas”, was identified near
the Island and Horse Corral.

3.2.5 Initial Response

Response actions conducted at OU 003 prior to approval of the ROD included a soil vapor extraction
pilot study in the vicinity of AOCs 1 and 2 in 1994 and 1995. An estimated 24 pounds of contaminants,
primarily PCE, were removed during this effort.

In 2005 and 2006, a soil source removal pilot study was conducted at AOC 1. Approximately 2,400
cubic yards of soil were excavated near the Building 180 footprint. Select abandoned-in-place sewer
lines were also excavated. A 10% sodium permanganate solution was also injected into sewer lines
to oxidize any remaining chlorinated hydrocarbons. A groundwater treatment pilot study was
conducted at AOC 2 that included injection of approximately 8,200 pounds of CAP 18™, a non-
emulsified soybean oil product, at 72 different points into groundwater at AOC 2.

In 2005, an aqueous solution of sodium permanganate was injected into the vadose zone near MW
DCF02-42 in AOC 3. Approximately 7,400 pounds of sodium permanganate were injected at 23
locations. A second pilot study in the same area was conducted in 2006 to evaluate the injection of
potassium permanganate into the saturated zone. Potassium permanganate was injected at 44 different
locations between the two wells.

In 2006, CAP 18™ was injected into the “Other Areas” near MW DCF02-49C (the Island) and
DCF99-37C and 354-99-11C (Horse Corral). Approximately 5,530 pounds was injected at 37
injection points.

21



3.2.6 Basis for Taking Action

The basis for taking action at OU 003 was the unacceptable risk associated with potential future use
of groundwater as a drinking water source due to its hydraulic connection to the Kansas River.
Drinking water standards were considered relevant and appropriate as cleanup levels. According
to the ROD, clean-up levels at OU 003 are defined as MCLs. Four VOCs (PCE, trichloroethene
(TCE), cis-1,2-Dichloroethene (cis-1,2-DCE), and VC) in the Kansas River alluvial aquifer exceeded
the drinking water MCLs.

3.3 Remedial Actions
3.3.1 Remedial Action Objectives

The ROD for OU 003 was approved on 18 March 2008. The RAOs developed for the site were based
on the major findings of the investigations, feasibility study, and pilot studies that are summarized in
Sections 3-2-4 and 3-5. The RAOs developed for OU 003 were to:

e Prevent further degradation in groundwater in the Kansas River alluvium and off-site
migration in groundwater of COCs that exceed cleanup goals.

e Achieve cleanup goals of MCLs for COCs in groundwater in the Kansas River alluvium
through the use of natural and/or active remedial processes.

3.3.2 Remedy Selection

The selected remedy to meet the RAOs was monitored natural attenuation (MNA) with ICs. The
remedy relies on natural degradation processes already occurring to further reduce contaminant
concentrations below their respective MCLs. The ROD called for groundwater monitoring annually
for three years (2008, 2009, and 2010), followed by sampling every five years, thereafter. According
to the ROD, once the alluvial wells were below MCLs, OU 003 could be recommended for site
closeout.

The numerical remediation goals established for OU 003 were the drinking water standards, or MCLs,
as follows:

e PCE: 5 ug/L
e TCE: 5 ug/L
e Cis-1,2-DCE: 70 pg/L
e VC: 2 ng/L
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ICs included restricting residential land use, limiting public access, prohibiting installation of drinking
water wells and groundwater use in the area, and involving the Fort Riley PWE personnel in proposed
future plans for the site.

3.3.3 Remedy Implementation

A Remedial Design/Remedial Action Plan (RD/RA) for OU 003 was produced in June 2008 to identify
and describe remedy activities to be conducted in order to accomplish each of the components of the
remedy. The groundwater monitoring program for the DCF Study Area was based on more than 16
years of groundwater sampling, evaluation, and trend analyses. The RD/RA plan called for wells
selected for long-term monitoring to be sampled annually for a minimum of 3 years, followed by 5-
Year Review sampling as necessary. The data was to be evaluated following each monitoring event
to determine if further sampling was necessary.

ICs were implemented at OU 003 in 2008. The Fort Riley RPMP restricts building construction and
demolition, digging and trenching, and installation of drinking water wells at OU 003. The ICs have
been enforced through annual inspections and the dig permitting procedures that are monitored by
PWE personnel.

A LUCIP was also prepared in 2015 to ensure that current and future activities are compatible with
land use restrictions. The LUCIP identifies several processes that ensure the LUCs remain effective
including “Site Approval Process” for reviewing and approving excavation and construction projects,
as well as other land use changes on the installation. Based on interviews with Fort Riley PWE
personnel, this process is being followed as part of the installation’s compliance with the NEPA.

The LUCIP indicated that the LUCs at OU 003 were functioning in accordance with the appropriate
ROD and Five-Year Reviews, and are to be protective of human health and the environment. No new
LUCs were anticipated for OU 003.

3.3.4 Operation and Maintenance

There is no active remediation system at OU 003. Groundwater monitoring at OU 003 has been
conducted in May 2013, April 2014, May 2015, and May 2016, since the previous FYR. In accordance
with the RD/RA Work Plan, the data was evaluated following each monitoring event to determine if
further sampling was necessary. Field parameters monitored included Dissolved Oxygen (DO), ORP,
temperature, conductivity, pH, and iron (II). Laboratory parameters monitored included Method 8260
VOCs. MNA parameters included methane, ethane, ethene (MEE), alkalinity (total as CaCO3),
chloride, nitrogen (nitrite and nitrate), sulfate and sulfide. Analytical results for groundwater since
the previous FYR are provided in Appendix G.

During the groundwater monitoring event in May 2013, a total of 27 wells were inspected and gauged
and 24 wells were sampled. The gauging data indicated groundwater flow southwest toward the
Kansas River. Analytical data indicated VOCs exceeding MCLs in 9 wells.
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In April 2014, a total of 22 wells were inspected, gauged and sampled. The gauging data indicated
groundwater flow southwest toward the Kansas River. Analytical data indicated VOCs exceeding
MCLs in 6 Long-Term Monitoring wells.

A microcosm study was performed in 2015 to determine if an indigenous microbial community was
present in the sediments that could degrade the PCE. The study concluded that bioremediation was
occurring at OU 003. The study also concluded that injection of additional soybean emulsion could
stimulate rate of bioremediation at the site. However, Fort Riley concluded that further treatment was
not warranted based on physical site conditions and access limitations at source areas.

In May 2016, 25 wells were gauged. Consistent with previous gauging, groundwater flow was
generally southwest toward the Kansas River. A total of 18 wells were sampled and analyzed for
VOCs and MNA parameters. VOCs were detected above MCLs in six monitoring wells. The annual
monitoring report recommended that annual monitoring be continued. Further discussion of the
groundwater monitoring events is provided in Section 3.5.3.

Annual O & M costs for OU 003 since the previous FYR are provided in Table 3-2. Up to 25 wells
have been sampled in recent sampling events at OU 003.

Table 3-2
OU 003 Annual O&M Costs
Fiscal Year Total Cost
2013 338.492
2014 $38,492
2015 $33,580
2016 $30,413

3.4 Progress since the Last Five-Year Review
The Third FYR was completed in September 2012. The Third FYR concluded:

The remedy at the DCFA Site (OU 003), Monitored Natural Attenuation with institutional
controls, is currently protective of human health and the environment, and will continue to be
protective long-term. Monitoring of natural attenuation is showing that COCs in groundwater
are decreasing. Institutional controls, as documented in the RPMP and RD/RA [remedial
design/remedial action] Plan are blocking exposure pathways that could potentially result in
unacceptable risks.

The Third FYR Report identified no issues that needed to be addressed to maintain the long-term
effectiveness of the remedy. The activities undertaken at OU 003 since the previous FYR are
discussed in Section 3.3.4. The results of groundwater monitoring and trend analysis since the
previous FYR are discussed in detail in Section 3.5.3. The evaluation of the data, status of the remedy,
and impact on protectiveness are discussed in Section 3.6.
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3.5 Five-Year Review Process
3.5.1 Site Inspection and Interviews

A Site Inspection Checklist for OU 003 is provided in Attachment C. The site inspection consisted of
visual inspection of monitoring wells from upgradient areas near Building 354 to downgradient areas
near the Kansas River that were accessible by vehicle. Wells were observed to be in good condition
with locks in place. Photographs of OU 003 are included in Appendix D.

The Fort Riley IRP Manager provided an overview of activities at OU 003 and provided an overview
of the site history of OU 003. He noted that additional treatment of AOC 3 groundwater was evaluated
and determined that it was not warranted based on difficulties with access and implementation. He
further indicated that the remedy was functioning as intended and that land use restrictions prevent
exposure to impacted groundwater.

The USEPA Remedial Project Manager reported that his overall impression of the environmental
program for OU 003 was good and that he was kept well informed about the activities and progress
related to the site. The KDHE Project Manager also reported that her overall impression of the
environmental program for OU 003 was positive and that she reviews groundwater monitoring reports,
and was kept informed about the activities and progress by participating in quarterly meetings.
Summaries of the interviews are provided in Appendix E.

3.5.2 Document Review

The Five-Year Review consists of a review of relevant project documents, including annual
monitoring reports, technical reports, and operation and maintenance reports. Documents reviewed
for this Five-Year Review are as follows:

e Burns & McDonnell, 2008, Record of Decision Dry Cleaning Facilities Area (Operable Unit
003) at Main Post, Fort Riley, Kansas, January 2008;

e Black & Veach, 2007, Real Property Master Plan Digest, Fort Riley, Kansas, August;

e Fort Riley, 2012, Third Five-Year Review Report, Fort Riley, Junction City, Geary, Clay and
Riley Counties, Kansas (September);

e Aecrostar SES LLC., 2015, Land Use Control Implementation Plan, Fort Riley, Kansas
(October);

e University of Kansas, Microcosm/Bench-scale Studies for the DCFA Site, Fort Riley, Kansas.
University of Kansas. November 2015;

e HydroGeoLogic, Inc., 2015 Annual Long-Term Monitoring Report Dry Cleaning Facilities
Area Operable Unit 003 (FTRI-027), Fort Riley, Kansas. February 2016;

e HydroGeoLogic, Inc., 2016 Annual Long-Term Monitoring Report Dry Cleaning Facilities
Area Operable Unit 003 (FTRI-027), Fort Riley, Kansas. December 2016;

e USEPA, May 2016, Regional Screening Levels; and

e KDHE, 2016, Kansas Risk-Based Screening Levels.
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3.5.3 Data Review

The Five-Year Review process consists of a review and evaluation of data generated since the previous
FYR. Groundwater monitoring events were conducted in May 2013, April 2014, May 2015, and May
2016. Analytical data for 2013 through 2016 is provided in Appendix G. The groundwater
potentiometric maps for 2013, 2014, 2015, and 2016 are shown in Figures 3-3, 3-4, 3-5, and 3-6.
Concentrations for PCE, TCE, cis-1,2-DCE, and VC are depicted in Figures 3-7, 3-8, 3-9, and 3-10.
The most recent (2016) analytical results for OU 003 are summarized in Tables 3-3 and 3-4.

Statistical evaluations using the Mann-Kendall trend analysis were prepared by HGL using data
collected since the 2006 pilot study. The contaminant concentration trends for this data from wells in
AOCs 1 and 2 are presented in Tables 3-5. The contaminant concentration trends for data from wells
in AOC 3 are presented in Table 3-6. Both a “Stable” or “No Trend” result indicate that neither an
“Increasing” nor a “Decreasing” trend can be determined with statistical confidence. The distinction
between the “Stable” vs. “No Trend” outcomes is that the “Stable” trend is characterized by a more
limited variability in the range of contaminant concentrations vs. time.

Table 3-3
2016 Summary Table of Detections in AOC 1 and 2
Treatment Area Side-gradient Area
cocs | MCLs

DCF92-05 | DCF93-13 | DCF06-40 | DCF93-19 DCF93-20 DCF96-27
PCE 5 3.3 ND 3.8 ND 3.2 0.5J
TCE 5 ND 0.81J 0.55J ND 2.9 22
Cis-1,2-DCE | 70 ND 73.4 2.2 43 45 21.8
\%e 2 ND 7.5 ND 0.75J ND 0.32J

Downgradient Area (Island)
DCF02-41 | DCFO02- DCF02- | DCF02-47C | DCF02-48A | DCF02-48C
44A 44C

PCE 5 ND 12.4 18.5 6.2 0.53 7 11.0
TCE 5 ND 2.7 2.9 0.38J 0.84J 2.1
Cis-1,2-DCE | 70 66.6 2.8 43 ND 3.6 2.3
\%e 2 0.45J ND ND ND ND ND

All units reported as pg/L
J = The analyte was detected at the reported concentration; the quantitation is an estimate.
MCL = U.S. EPA Maximum Contaminant Level (May 2016)
BOLD = detected

Shaded cell = result exceeded MCL
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Table 3-4
2016 Summary Table of Detections in AOC 3

Treatment Area Down-gradient
COCs MCLs
DCF02-42 DCF06-25 DCF02-46A DCF02-46C
PCE 5 5.5 28.8 0.89J 0.39J
TCE 5 0.33J 3.0 0.33J ND
Cis-12-DCE | 70 ND 3.9 0.33J ND
vC 2 ND ND ND ND

All units reported as pg/L

J = The analyte was detected at the reported concentration; the quantitation is an estimate.
MCL = U.S. EPA Maximum Contaminant Level (May 2016)

BOLD = detected

Shaded cell= result exceeded MCL

Table 3-5
Contaminant Concentration Trends for wells in AOC 1 and 2
Treatment Area Side-gradient Area
cocs DCF92-05 | DCF93-13 | DCF06-40 | DCF93-19 DCF93-20 DCF96-27
PCE NT D D NT I S
TCE S S S NA PD NT
Cis-DCE NT 1 NT NT D NT
\Y® NA 1 NA D NA NT
Downgradient Area
DCF02-41 | DCFO02- DCF02- | DCF02-47C | DCF02-48A | DCF02-48C
44A 44C
PCE NA S S S NT S
TCE D NT S NT D NT
Cis-DCE D NT S NT D NT
vC NA NA NA NA NA NA

NA = Mann-Kendall trend not analyzed; insufficient number of detections to perform analysis.
D =decreasing trend

I=increasing trend

PD=probably decreasing trend

NT=notrend S =stable
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Table 3-6

Contaminant Concentration Trends for wells in AOC 3

Treatment Area Down-gradient
COCs
DCF02-42 DCF06-25 DCF02-46A DCF02-46C
PCE S NT NT NT
TCE S S S NA
Cis-1,2-DCE NA S NA NA
vC NA NA NA NA

NA = Mann-Kendall trend not analyzed; insufficient number of detections to perform analysis.
D =decreasing trend I=1increasing trend NT =notrend S =stable

AOCs1and?2

AOCs 1 and 2 are discussed by Treatment Area wells, Side-Gradient Area wells, and Downgradient
Area wells. The AOC 1 soil source removal action in 2005 included removal of approximately 2,400
cubic yards of soil, removal of soil from around abandoned sewer lines and manholes, and injection
of oxidant for in-situ cleanup. During the oxidant injection, 3,692 gallons of 10 percent sodium
permanganate solution were injected along the sewer lines, at associated manholes, and in the
vicinity of the abandoned high-pressure gas line trench. In April of 2006, groundwater (AOC 2)
was treated with approximately 8,200 pounds of CAP18™, an unsaturated vegetable oil-based
product. Approximately 2,500 pounds of CAP18™ was injected though 10 injection points along
the axis of the bedrock erosional channel in February of 2010.

Treatment Area.

Three monitoring wells are used to monitor COCs in the Treatment Area. They include DCF92-05,
DCF93-13, and DCF06-40. There were no PCE exceedances of the MCL in the Treatment Area wells
in 2016. PCE exceeded the MCL in DCF92-05 with 6 ug/L in 2012, decreasing to 3.3 ug/L in 2016.
There were no PCE exceedances of the MCL in DCF93-13 between 2012 and 2016. PCE exceeded
the MCL in DCF06-40 in 2012 and 2015. Statistical trend analysis (2006-2016) indicated decreasing
concentrations of PCE in DCF92-95 and DCF06-40, and no trend in DCF92-05.

There were no TCE exceedances of the MCL in the Treatment Area wells between 2012 and 2016.
There were no detections of TCE in DCF92-05 during the five year review period. Highest
concentrations were detected in DCF06-40 in 2012 with 2.4 ug/L. Statistical trend analysis indicated
stable trends for TCE in all three Treatment Area wells.

Concentrations of cis-1,2-DCE fluctuated between 14.3 ug/L and 73.4 ug/L over the five year period.
Long term statistical trend analysis indicated a decreasing trend in DCF92-05, stable trend in DCF93-
13, and no trend in DCF06-40.
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There were no detections of VC in DCF93-05 and DCF06-40 over the five year review period.
Concentrations of VC in DCF93-13 increased from 4.0 ug/L in 2012 to 7.5 ug/L in 2016. The
statistical trend analysis indicated an increasing trend of VC in DCF93-13

The decreasing and stable trends for PCE and TCE, and increasing trend for VC results in DCF93-
13 suggests that reductive dechlorination of PCE is occurring in the treatment area.

Side-Gradient Area

Three monitoring wells are used to monitor groundwater in the Side-Gradient Area. They include
DCF92-19, DCF93-20, and DCF96-27. There were no PCE exceedances of the MCL in the Side-
Gradient Area wells in 2016. PCE has not been detected in DCF93-19 since 2013. Highest
concentrations of PCE in DCF93-20 were measured in 2014 at 4.0 ug/L. Concentrations decreased to
2.2 ug/L in 2015 and increased to 3.2 ug/L in 2016. Highest concentrations of PCE in DCF96-27
were also measured in 2014 at 4.1 ug/L, decreased to 1.9 ug/L in 2015, and increased to 0.5 ug/L in
2016. Long term statistical trend analysis indicated an increasing trend for PCE in DCF93-20, no
trend in DCF93-19, and a stable trend in DCF96-27.

There were no TCE exceedances of the MCL in the Side-Gradient wells between 2012 and 2016, with
the exception of a detection of 5.1 ug/L in DCF93-20 in 2013. TCE has not been detected in DCF93-
19 since 2012. Concentrations of TCE in DCF93-20 decreased from 5.1 ug/L in 2013 to 2.8 ug/L in
2016. Concentrations of TCE in DCF93-27 fluctuated between 2.3 ug/L and 2.2 ug/L between 2012
and 2016. Statistical trend analysis indicated a probably decreasing trend in DCF93-20, and no trend
in DCF96-27.

There were no cis-1,2-DCE exceedances of the MCL in the five year review period. Highest
concentration in DCF93-19 were measured in 2013 with 13.1 ug/L. Highest concentration of cis-1,2-
DCE in DCF93-20 was measured in 2013 with 12.3 ug/L, decreasing to 4.5 ug/L in 2016. Highest
concentration of Cis-1,2-DCE in DCF93-27 was measured 2013 with 28.6 ug/L. Statistical trend
analysis for cis-1,2-DCE indicated no trends in DCF93-19 and DCF93-27, and a decreasing trend in
DCF93-20.

There were no detections of VC exceeding the MCL in the Side-Gradient Area wells in the five year
review period. There were no detections of VC in DCF93-20 between 2012 and 2016. In DCF93-19,
VC fluctuated between 0.75 ug/L in 2016 and 1.3 ug/L in 2013. Concentrations of VC in DCF93-27
decreased from 0.79 ug/L in 2013 to 0.32 ug/L in 2016. Statistical trend analysis for VC indicated a
decreasing trend in DCF93-19 and no trend in DCF93-27.

The increasing trend for PCE at well DCF93-20 may be an indication that PCE had migrated from
the potential source area. However, PCE in the source area has been effectively reduced to levels
below the MCL, and PCE concentration trend at DCF93-20 is likely to reverse with time.

Downgradient Area

Six monitoring wells are used to monitor COCs in the Downgradient Area. They include DCF02-41,
DCFO02- 44A, DCF02-44C, DCF02-47C, DCF02-48A and DCF02-48C. There were no detections
of PCE in DCF02-41 between 2012 and 2016. Concentrations of PCE in DCF02-48A were detected
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at 1.1 ug/L in 2015 and 0.53 ug/L in 2016. Concentrations of PCE exceeded the MCL in the four
remaining wells. PCE in DCF02-44A decreased from 25.5 ug/L in 2013 to 12.4 ug/L in 2016. PCE
in DCF02-44C decreased from 27.5 ug/L in 2013 to 18.5 ug/L in 2016. PCE in DCF02-47C decreased
from 18.0 ug/L in 2012 to 1.3 ug/L in 2015, then increasing to 6.2 ug/L in 2016. PCE in DCF02-48C
fluctuated between 1.9 ug/L and 11.0 ug/L from between 2012 and 2016, with the highest detection
in 2016. The statistical trend analysis indicated stable trends for PCE in all Downgradient Area wells,
with the exception of DCF02-48A, which had no trend.

There were no exceedances of the MCL for TCE in any well in the Downgradient Area during five
year review period. There were no detections of TCE in DCF02-41 between 2012 and 2016.
Statistical trend analysis indicated decreasing trends for PCE in DCF02-41 and DCF02-48A, a stable
trend in DCF02-44C, and no trend in DCF02-44A, DCF02-47C, and DCF02-48C.

There were no exceedances of the MCL for cis-1,2-DCE in any well in the Downgradient Area.
Concentrations of Cis-1,2-DCE exceeded the MCL in only one well, DCF92-41, in 2012, 2013, and
2014. Statistical trend analysis for Cis-1,2-DCE in Downgradient Area wells indicated decreasing
trends in DCF02-41 and DCF02-48A, A stable trend was indicated in DCF-02-44C, and no trend
was indicated for DCF02-44A and DCF02-47C. Only one well had detections of VC over the review
period. Concentrations of VC detected at 0.57 ug/L in 2014 and 0.45 ug/L in 2016.

AOC 3

Areas within AOC 3 are discussed by Treatment Area and Downgradient Area wells. A Pilot Study
was conducted at AOC 3 in January and February 2006, and involved vadose zone injection of
approximately 7,400 pounds of sodium permanganate solution at 23 locations near monitoring well
DCF02-42. In April 2006, approximately 21,755 pounds of potassium permanganate were
injected into the saturated zone between monitoring wells DCF02- 42 and DCF96-25.

Treatment Area

Two wells are used to monitor groundwater in the AOC 3 Pilot Study Area: DCF02-42 and DCF06-
25. DCF02-42 was not sampled in 2013 and 2014. Concentrations of PCE in DCF02-42 decreased
from 22.2 ug/L in 2015 to 5.5 ug/L in 2016. Concentrations of PCE in DCF06-25 ranged from 27
ug/L to 39.5 ug/L over the five-year review period with no discernable trend. Statistical trend analysis
indicated a decreasing trend for TCE in both wells in the Treatment Area Wells.

Concentrations of TCE in DCF02-42 were measured at 0.28 ug/L, 2.3 ug/L, and 0.33 ug/L, in 2012,
2015, and 2016, respectively. TCE exceeded the MCL in DCF06-25 in 2013 at 5.5 ug/L, decreasing
to 3 ug/L in 2016. Statistical trend analysis indicated a decreasing trend in DCF02-42 and no trend in
DCF06-25.

There were no exceedances of the MCL for cis-1,2-DCE. Concentrations of cis-1,2-DCE in DCF02-
42 decreased from 2.7 ug/L in 2015 to non-detect in 2016. Concentrations of Cis-1,2-DCE in DCF06-
25 decreased from 8.5 ug/L in 2013 to 3.9 ug/L in 2016. Statistical trend analysis indicated a
decreasing trend in DCF(02-42 and no trend in DCF06-25.
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VC was detected in DCF02-42 at 0.29 ug/L in 2012, with no detections in 2015 or 2016. There were
no detections of VC in DCF06-25 during the five year review period.

Downgradient Area

Two wells are used to monitor groundwater downgradient of the treatment area: DCF02-46A and
DCF02-46C. There were no exceedances of MCLs for VOCs in the downgradient wells. PCE in
DCF02-46A decreased from 3.9 ug/L in 2012 to 0.33 ug/L in 2016. Statistical trend analysis indicated
no trend for PCE in either well.

There were no detections of TCE in DCF02-46C between 2012 and 2016. Concentrations of TCE in
DCF02-46A were detected at 0.80 ug/L, 1.2 ug/L, and 0.89 ug/L in 2012, 2013, and 2016, respectively.
Statistical trend analysis indicated a decreasing trend for TCE in DCF02-46A. There were no
detections of cis-1,2-DCE or VC in the downgradient wells between 2012 and 2016.

Time series plots and a “best-fit” line were generated using the output from the Mann Kendall analysis.
Select plots for wells with detections of COCs since 2012 are provided in Appendix G.

3.6 Technical Assessment

The objective of the FYR is to evaluate if the remedial action at OU003 is protective of human health
and the environment. The technical assessment of the protectiveness of the remedy is based on the
responses to the following three questions:

Question A: Is the remedy functioning as intended by the decision documents?

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Question C: Has any other information come to light that could question the protectiveness of the
remedy?

Question A: Is the remedy functioning as intended by the decision documents?
The answer to Question A is “Yes”.

The basis for taking action are the presence of VOCs in the Kansas River alluvial aquifer at levels
exceeding drinking water MCLs. The RAOs developed for OU 003 included 1) Prevent further
degradation in groundwater in the Kansas River alluvium and off-site migration in groundwater of
COC:s that exceed cleanup goals, and 2) Achieve cleanup goals of MCLs for COCs in groundwater in
the Kansas River alluvium through the use of natural and/or active remedial processes. The selected
remedy for OU 003 was MNA with ICs.

Remedial Action Performance and Systems Operations/O&M

Groundwater monitoring data between 2012 and 2016 suggests that MNA continues to be effective
in meeting the RAOs for OU 003. The ranges of MNA parameters also indicated favorable
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conditions for bioremediation. Statistical trend analysis generally indicated decreasing and stable
trends for PCE trends across OU 003. An increasing trend was noted in one well located side-
gradient from the treatment area at AOCs 1 and 2. The trend may be an indication that PCE has
migrated from the potential source area. However, the source area has been remediated and the PCE
trend is likely to reverse in time. Increasing trends for cis-1,2-DCE and VC were noted in one well
in the source area in AOCs 1 and 2. The increase in breakdown products is expected where MNA is
occurring.

In 2015, a bench-scale microcosm study was conducted at OU 003 to determine whether
biodegradation using native microorganisms to address PCE could be stimulated in situ. The report
concluded that biodegradation is occurring. Although biodegradation could be enhanced by
stimulation with soybean oil emulsion, Fort Riley concluded that further treatment was not warranted
based on physical site conditions and access limitations at source areas.

Although MNA appears to be occurring at OU 003, concentrations of COC:s still currently exceed
MCLs in several wells. According to Fort Riley PWE personnel, groundwater monitoring will
continue in accordance with the RD/RA work plan.

Implementation of Institutional Controls

ICs have been implemented and maintained at OU 003 through the 2006 RPMP and 2011 LTMCP.
In 2015, a LUCIP was also prepared to ensure that current and future activities are compatible with
land use restrictions. The LUCIP identifies several processes that ensure the LUCs remain effective
at OU 003. The “Site Approval Process” establishes processes for reviewing and approving
excavation and construction projects, as well as other land use changes on the installation. Based on
interviews with Fort Riley Environmental Personnel, this process is being followed as part of the
installation’s compliance with the NEPA. The Fort Riley NEPA Coordinator provides proposals for
projects that could impact IRP sites, including OU 003, to the Environmental Division for review. A
review of the procedures for monitoring and enforcement indicated that the Fort Riley O&M program
is effective in prevent unacceptable exposure to groundwater and vapor intrusion.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives used at the time of the remedy selection still valid?

The answer to Question B is “Yes”.

The fourth FYR process included a review of the screening criteria, toxicity data, exposure
assumptions, and remedial action objectives that were used at the time of the remedy selection. The
primary objective of this review is to evaluate if these data, criteria, assumptions, and objectives are
still protective of human health and the environment.

Exposure Assumptions: There have been no changes in land use or physical conditions since the
ROD for OU 003 was approved in 2008. OU 003 was designated as “Open Space” in the RPMP,
and restricted activities include building construction, digging and trenching, and drilling drinking
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water wells. There are no structures on OU 003. As a result, there is no pathway for exposure to
groundwater or vapors intrusion and no expectation that exposure will occur in the future.

Screening Criteria and Toxicity Data: Chemical-specific standards established in the ROD for
COCs were MCLs that have not changed since the ROD was approved. Because the MCLs were
used as screening values for the risk assessment, changes in the risk-based screening levels would
not affect the choice of CoCs, the conclusions of the risk assessment, or the protectiveness of the
remedy.

Toxicity data was reviewed for groundwater to determine if changes since the ROD could affect the
protectiveness of the remedy. Toxicity data for numerous chemicals have changed since 2006, including
PCE, TCE, and Benzene, which were detected in groundwater since the previous FYR. Prior to 2009,
PRGs and MCLs were used as the source of risk-based screening criteria to identify COCs. Since
completion of the RI, the PRGs have been renamed as the RSLs. Underlying toxicity data to evaluate
risk include slope factors used to evaluate cancer effects from oral and dermal exposure, inhalation unit
risk values used to evaluate cancer effects from inhalation, reference doses used to evaluate non-cancer
hazards from oral and dermal exposure, and reference concentrations used to evaluate non-cancer hazards
from inhalation. Toxicity data have changed for numerous chemicals, including PCE, TCE, cis-1,2-
DCE and VC, which were detected in groundwater between 2012 and 2016. The reference doses are
now lower for PCE, TCE, cis-1,2-DCE and the chemicals are therefore considered more toxic via
direct contact routes. Because the current remedy prohibits use of groundwater, and there are no
structures at OU 003, the remedy is expected to remain protective until COCs are remediated to MCLs.

ARARS and TBC Criteria: The ROD identified the principal ARARs that are relevant and
appropriate for OU 003, as MCLs. The ROD also identified action- and location-specific standards
such as endangered and/or threatened species, floodplain, historical, and RCRA requirements that
have not changed.

Question C: Has any other information come to light that could question the protectiveness of the
remedy?

The answer to Question C is “No”.

No other information has come to light that could call into question the protectiveness of the remedy.

3.7 Technical Assessment Summary

Based on review of documents, interviews, and site inspection, the remedy has been implemented
and is functioning as intended by the decision documents. The selected remedy for OU 003, Dry
Cleaning Facilities Area, was MNA with ICs. The objective of the remedy was to prevent further
degradation of groundwater and potential future exposure to contaminated groundwater until
concentrations of COCs meet drinking water MCLs.

Groundwater monitoring data indicated favorable MNA parameters for biodegradation. Decreasing
or stable trends of PCE were observed in groundwater in the source area wells. Numerical remediation
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goals have not been met. However, preventing further degradation of groundwater was accomplished
by remediation of soils and groundwater during the initial response. Wells with increasing, stable, or
no contaminant trends, are expected to reverse over time.

The remedy is currently protective because implementation and enforcement of ICs prevents
unacceptable exposure to groundwater with concentrations exceeding MCLs by restricting residential
development, drilling, and installation of water wells. In addition, the remedy is expected to continue
to be protective in the future with continued monitoring of COCs and enforcement of ICs.

3.8 Issues

There were no issues found affecting protectiveness of the remedy.

3.9 Recommendations and Follow-Up Actions

No issues that could affect current and/or future protectiveness have been identified for OU 003.
Therefore, no follow-up actions are required at this time.

3.10 Protectiveness Statement

The remedy for OU 003, Dry Cleaning Facilities Area, is protective of human health and the
environment.

The remedy, which consists of MNA with ICs, remains protective by:

e Monitoring groundwater to ensure that biodegradation continues to effectively reduce
concentrations of COCs and eventually meet remediation goals; and

e Preventing exposure to groundwater with enforcement of ICs that prohibit drilling and
installation of water wells.
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4.0 354 Area Solvent Detections, OU 005

Table 4.1 Chronology of Key Events at OU 005

Event Date

Building 354 constructed as a gasoline service station 1935

The 354 site formally designated an operable unit after soil and

groundwater investigation undertaken after underground storage January 1997

tank removals reveals the presence of chlorinated solvents

RI/FS Work Plan February 1999

RI Field Work June 1999 - July 2000
Field Data Evaluation Addendum January 2001
Additional RI Field Work May - November 2001
354 Air Sampling Plan December 2002

Air Sampling 354 Area Solvent Detections Work Plan February 2003
Phase 1 Air Sampling February 2003 - April 2004
Phase 2 Air Sampling April - June 2003

RI Report November 2003
Pilot Study Work Plan December 2003
Pilot Study Field Work March 2004 - February 2005
Soil Gas Investigation Work Plan and Field Work Sep ternber220%054 - January
Feasibility Study Report December 2004
Proposed Plan May 2005

Soil Gas Investigation Report June 2005

Pilot Study Report June 2005

Record of Decision June 2006
Remedial Design/Remedial Action Plan Approved April 2007

First Five-Year Review of OU005 September 2007
Second Five-Year Review of OU005 September 2012
Increasing concentrations of PCE in three monitoring wells March, July 2014
Explanation of Significant Difference March 2015

Final Work Plan for Pre-Design Investigation April 2016
Pre—Design Investigation April-May 2016

4.2 Background
4.2.1 Summary

OU 005, 354 Area Solvent Detections, is located at the Main Post cantonment area north of the Kansas
River. The Site currently encompasses portions of the Main Post as far north as Godfrey Avenue, and
most of the point bar of the Kansas River south of the UPRR and east of the Henry Drive Bridge
(Figure 4-1). The site is characterized by a VOC plume consisting primarily of PCE, TCE, and
benzene, in groundwater.
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4.2.2 Physical Characteristics

A point bar and an ancient alluvial terrace dominate the topography in this area. The point bar is part
of the active floodplain and consists of approximately 60 feet of alluvial sediments overlying shale or
limestone bedrock. The terrace, located north of the railroad grade, also consists of alluvial sediments
deposited on shale and limestone bedrock. However, this area is topographically higher than the
floodplain and the unconsolidated terrace deposits vary in thickness from 9 to 64 feet.

4.2.3 Land and Resource Use

North and west of the UPRR grade is a developed area (Main Post) with building and road
development. Buildings include offices, barracks, family housing units, warehouses, and maintenance
facilities. South and east of the UPRR grade is the point bar of the Kansas River. This area is mainly
covered with forest and vegetation. There is one developed area between the UPRR grade and

Marshall Avenue that consists of warehouses, several of which have been converted to office buildings
(Figure 4-2).

Land use at OU 005 is classified under multiple land use designations in the RPMP, including open
space, industrial, maintenance, supply/storage, and administration. It is anticipated that land use
activities will remain unchanged into the foreseeable future. The Main Post area to the north of the
UPRR grade is classified as a National Register Historic District. The area to the south of the UPRR
grade is classified as “Open Space” in the RPMP. This classification is not expected to change because
it is within the active flood plain of the Kansas River where land use must be in compliance with
Executive Order 11988 — Floodplain Management. Army Regulations 200-2 furthermore require legal
adherence to the Executive Order. This Order restricts and places requirements on actions that occur
within a flood plain. Additionally, the area within 100 meters of the current Kansas River bank is
wildlife habitat for bald eagles that winter at Fort Riley.

Fort Riley has eight active wells in the Republican River alluvial aquifer. The Fort Riley water supply
wells are located approximately four miles upgradient (west) of OU 005.

4.2.4 History of Contamination

The former Building 354 was constructed in 1935 as a gasoline service station. Following the
removal of underground storage tanks (USTs) at the Building 354, investigation of soil and
groundwater revealed the presence of chlorinated solvent contamination in groundwater, primarily
PCE. As aresult, the 354 Area Solvent Detections was formally designated as an OU in January 1997.

The major findings of a 2004 RI were that soil and groundwater were media of concern. The additional
investigation indicated that the primary source of PCE was not Building 354, but was in fact,
associated with activities in Building 367. Building 367 is located approximately 1,200 feet
upgradient (north) of Building 354. Building 367 was constructed in 1903 and originally served as
an artillery gun shed. It was later used for storage and some limited small vehicle maintenance. It
is on the National Register of Historic Places as part of the Main Post Historic District.
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4.2.5 Initial Response

A 2004 soil remediation performed at the Building 367 location included treatment with an in-situ
mixing of potassium permanganate to oxidize the chlorinated solvents present. At that time, the soil
mixture remained too wet and was subsequently removed to a land-farm cell where it was dried, tilled,
and tested until the PCE tested below the regulatory standard (180 ug/kg). The excavation was
backfilled with clean soil and the site re-paved with 8” of asphalt. Approximately 1,000 cubic yards
of chlorinated solvents-contaminated soil were remediated at Building 367.

4.2.6 Basis for Taking Action

The basis for taking action at OU 005 was the unacceptable risk associated with potential future use
of groundwater as a drinking water source. Drinking water standards (MCLs) were considered
relevant and appropriate as cleanup levels. Four VOCs (PCE, TCE, cis-1,2-DCE, and benzene)
exceeded the drinking water MCLs.

4.3 Remedial Actions
4.3.1 Remedial Action Objectives

The ROD for OU 005 was approved on 16 June 2006. The RAOs identified in the ROD were:

e Prevent the potential for degradation of the surface waters of the Kansas River by reducing
levels or eliminating contaminants from the margin of the Kansas River alluvial aquifer;

e Reduce contamination levels to below MCLs within the Kansas River alluvial aquifer through
use of natural and/or active remedial processes; and

e Reduce contaminant levels, to the extent practicable and appropriate, within the terrace aquifer,
through natural and/or active remedial processes.

4.3.2 Remedy Selection

The selected remedy for OU 005 was MNA with ICs. Specifically, the remedy included groundwater
monitoring and restricting residential land use, limiting public access, and prohibiting use of
groundwater.

The selected remedy was to be considered complete, per Section 2.13.6 of the ROD that stated, “if no
wells exceed groundwater cleanup levels (MCLs) for three consecutive years in the Kansas River
alluvial aquifer, a recommendation for discontinuing sampling and site closure will be made.”
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The numerical cleanup goals established in the ROD were MCLs for the site COCs:

* PCE 5 png/L
* TCE 5 ng/L
* cis-1,2-DCE 70 ng/L
* Benzene 5 ng/L

The ROD was modified in March 2016 by an Explanation of Significant Difference (ESD) following
an increase in PCE concentrations during sampling events in March and April 2014. Based on that
data, it was determined that continuing with the passive MNA remedy would result in ineffective PCE
treatment of terrace groundwater that could eventually impact downgradient wells. The Summary of
Basis presented in the ESD stated:

The changed remedy will consist of in situ bioremediation of the soil and ground water
in the upland terrace materials at the site followed by MNA in the terrace and alluvial
aquifers in order to monitor remedial progress. In situ bioremediation will consist of
injections of a carbon donor substrate in order to create a reducing environment in the
subsurface that will promote anaerobic degradation of the PCE contamination by
naturally-occurring microbial populations in the subsurface.

A potential course of action is to install a line of GeoProbe®© injections with overlapping
radii of influence up gradient and down gradient of each of the three terrace monitoring
wells. The injections will be from just below the surface of the soil to the top of the ground
water level. A substance such as emulsified soybean oil will be injected into the soil to
ground water zone in order to enhance soil microbial activity. This proposed change is
expected to result in the increased destruction of the PCE and its daughter products within
the terrace aquifer.

4.3.3 Remedy Implementation

Monitoring wells were sampled annually from 2006 through 2009. Additional sampling events were
completed in August 2011, April 2012, March and July 2014, and July 2016 as a component of the
remedy specified in the ROD. Groundwater was also sampled in May, August, and November, 2016
as part of the Pre-Design Investigation (PDI) to evaluate in-situ remedial technologies as a component
of the modified remedy specified in the ESD to the ROD. Groundwater was sampled for VOCs and
MNA parameters of temperature, pH, DO, ORP, MEE, alkalinity, chloride, nitrate, sulfate, sulfide,
total organic carbon, and ferrous iron.

Fort Riley ICs are documented in the RPMP and include restricting land use to non-residential,
limiting public access, and prohibiting installation of drinking water wells and groundwater use at OU
005. The LUCIP report dated October 2015 indicated that LUCs at OU 005 were functioning as
intended in accordance with the ROD and that no new LUCs were planned for the site.
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A contract was awarded in September 2015 to conduct a PDI to determine if there were any persistent
sources of residual PCE contamination present in vadose zone soils near the former source area that
might be contributing to increasing groundwater contaminant levels observed in 2014. The Final
Work Plan for the PDI was completed in April 2016. It included a direct-push soil investigation to
determine if any remaining source of PCE is present in vadose zone soil near the original source area
(Building 367) and to refine the nature and extent of PCE contamination.

Field activities for the PDI included the sampling of soil and groundwater using direct-push sampling
equipment, two rounds of groundwater sampling using low flow protocols at seven on-site monitoring
wells, and the management of IDW. A total of 79 soil and groundwater borings were advanced in the
vicinity and down-gradient of the 354 Area site in April and May 2016, using direct-push sampling
equipment. At 10 direct-push boring locations, both soil and groundwater samples were collected. The
remaining 69 direct-push boring locations were advanced to bedrock refusal to collect groundwater
samples. Soil and groundwater samples were submitted to the on-site field GC for analysis of TCE,
PCE, cis-1,2 DCE. Confirmation soil and groundwater samples were shipped for off-site laboratory
analysis at a rate of approximately 10 percent. Soil samples were submitted to the off-site laboratory
for analysis of VOCs, manganese, Total Organic Carbon, Acid Volatile Sulfides (AVS), and
Bioavailable Ferric Iron (BAI). Groundwater samples were submitted to the off-site laboratory for
analysis of VOCs and MEE.

As part of the PDI, groundwater monitoring activities to determine the current groundwater
geochemical conditions and potential remediation actions were also conducted May, August 2016,
and November 2016.

The results of the PDI are presented in the Final Pre-Design Investigation Report (June 2017). The
report concluded that that direct-push soil sample results from both the field GC and off-site laboratory
indicated that concentrations of PCE, TCE, and cis-1,2 DCE were well below their Project Action
Limits (PALs) and that there did not appear to be a secondary source area in vadose zone soils. Based
on the findings, the report concluded that additional investigation and remediation to soils at OU 005
did not appear to be warranted. Direct-push groundwater results from both the field GC and off-site
laboratory indicated that groundwater concentrations of PCE and TCE exceeded their PALs south of
the source area and extending down gradient. The extent of PCE and TCE contamination was bound
by direct-push groundwater borings with detections below the PALs, non-detections, or no
groundwater encountered.

The PDI report recommended completion of the remaining rounds of quarterly groundwater sampling.
Three potential long-term recommendation scenarios were proposed if after the completion of
quarterly monitoring for two years (eight events), contaminant concentrations did not show a
downward trend to near or below their April 2012 levels, or contaminant concentrations increased
again. These included continued groundwater sampling and potential in-situ chemical oxidation
(ISCO) injection using a chemical substrate such as potassium or sodium permanganate.
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4.3.4 Operation and Maintenance

Operation and maintenance activities are limited to annual monitoring and reporting. Costs associated
with these activities are provided in Table 4-2. O&M costs are associated with annual monitoring and
reporting.

Groundwater monitoring data have been collected at OU 005 since 2000. Analytical results are
discussed in Section 4.5.3.

Table 4-2
OU 005 Annual O&M Costs
Fiscal Year Total Cost
2013 $19,674
2014 $18,099
2015 Not Provided
2016 $16,510

4.4 Progress since the Last Five-Year Review

The issues and recommendations and status identified in the previous FYR that affected current and
future protectiveness are presented in Table 4-3. Groundwater monitoring events were conducted in
2014 and 2016 since the previous FYR. In addition, groundwater was sampled in May, August, and
November 2016 as part of the PDI effort. The evaluation of groundwater water monitoring data since
the previous FYR is discussed in Section 4.5.3.

Table 4-3
Progress since the Last Five-Year Review
Issue Recommendation Follow-Up Status

S;rggzgfgg to(t;[sjo 1010 5 Prepare a Technical Memorandum

P . for EPA review and approval to .
to current screening . . o A Technical

. specify all site conditions and

values in accordance . Memorandum was

. procedures that must be in place to .
with the most recent miticate potential vapor intrusion prepared in response to
guidance (EPA 2002) gate p p the issues identified in Complete

for vapor intrusion
suggests that there is a
potential risk from
vapor intrusion at
Building 367.

exposure. The document should
include all site history, investigation
data, and site use information
necessary to support the
effectiveness of mitigation.

the 2012 FYR as an
Addendum to the 2012
FYR.
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ICs related to vapor If it is confirmed that ICs are
intrusion at OU 005 are | required, update the LUCP to
described in a letter to | include the IC requirements

Based on the
conclusions of the
Technical

the USEPA; however, | contained in the letter to the Memorandum. no Complete
these ICs are not USEPA, and ensure that the ICs are .. ’
. . : . additional ICs are
currently included in modified, implemented and updated required for OU 005
the LUCIP. as appropriate. q '

The Technical Memorandum is provided in Appendix H. The Technical Memorandum presented the
condition and history of the structure potentially impacted by impacted soil and groundwater at OU
005, the results of the human health risk assessment, indoor air sampling, soil-gas investigation, and
discussion of risk. Based on the data, such as the physical setting at the site with regard to the building,
its structure and conditions, the 8-inch thick pavement, soil characteristics, and the removal of the
contaminated soils, a complete vapor intrusion pathway was not considered feasible. The Technical
Memorandum concluded that vapor intrusion exposures in the building did not present a potentially
significant threat to human health and that warning signs of potential vapor intrusion and directions
to avoid potential exposure were sufficient to ensure protectiveness of human health.

4.5 Five-Year Review Process
4.5.1 Site Inspection and Interviews

The Fort Riley IRP Manager provided an overview of activities and identified the wells that are
monitored as part of the groundwater monitoring program for OU 005. The wells appeared to be
secured and in good condition. He noted that the increase in concentrations of PCE in monitoring
wells in 2014 appeared to be associated with horizontal drilling apparently used to install a water line
adjacent to one of the wells. The large volume of water used during drilling resulted in mobilization
of residual concentrations of PCE that were detected in 2014. He also noted that concentrations
appeared to be attenuating based on sampling in 2016.

The USEPA Remedial Project Manager reported that his overall impression of the environmental
program for OU 005 was good and that he was kept well informed about the activities and progress
related to the site. The KDHE Project Manager reported that her overall impression of the
environmental program for OU 005 was positive and that she was kept informed about the activities
and progress by participating in quarterly meetings.

4.5.2 Document Review
The Five-Year Review process consists of a review of relevant project documents, including annual

monitoring reports, technical reports, and operation and maintenance reports. Documents reviewed
for OU 005 for this FYR included (in chronological order) included:
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e Burns & McDonnell, 2006, Record of Decision 354 Area Solvent Detections (Operable Unit
005) at Main Post, Fort Riley, Kansas, June 2006;

e Black & Veach, 2007, Real Property Master Plan Digest, Fort Riley, Kansas. August;

e Fort Riley, 2012, Third Five-Year Review Report, Fort Riley, Junction City, Geary, Clay and
Riley Counties, Kansas. September;

e Fort Riley, 2012, Addendum to the Third Five-Year Review Report for Fort Riley, Kansas
dated 27 September 2012;

e Fort Riley, 2105, Explanation of Significant Difference for the Record of Decision at the 354
Area Solvent Detections Operable Unit 005, Fort Riley Kansas. February;

e HydroGeoLogic, Inc., 2015, 2014 Annual Long-Term Monitoring Report, 354 Area Solvent
Detections OU 005 (FTRI-031), Fort Riley, Kansas. April 2016;

e Aecrostar SES LLC, 2015, Land Use Control Implementation Plan, Fort Riley, Kansas.
October;

e HydroGeoLogic, Inc., Draft 2016 Annual Long-Term Monitoring Report, 354 Area Solvent
Detections OU 005 (FTRI-031), Fort Riley, Kansas. October;

e Avatar Environmental/Burns & McDonnell, 2017, Pre-Design Investigation Report, 354
Area-Operable Unit 005, Fort Riley, Kansas, October;

e Avatar Environmental/Burns & McDonnell, 2017, Quality Control Summary Report for the
354 Area Groundwater Monitoring Event 3, Fort Riley, Kansas, March; and

e USEPA, May 2016, Regional Screening Levels; and

4.5.3 Data Review

The Five-Year Review process consists of a review and evaluation of data generated since the previous
FYR. Groundwater monitoring data from April 2012 to November 2016 for four MNA monitoring
wells are summarized in Table 4-4. Complete groundwater data for 2014 and 2016 are provided in
Appendix H. The text, tables, and figures presented in the PDI report are also provided for reference
in Appendix H.

The groundwater potentiometric maps for March 2014, May 2016, July 2016, August 2016, and
November 2016 are shown in Figures 4-3 through 4-8, respectively. Groundwater flow was
consistently to the south toward the Kansas River.

A summary of the analytical results for April 2012 through November 2016 events for the four MNA
monitoring wells is provided in Table 4-4. The results indicated a significant increase in PCE between
April 2012 and March 2014 in three wells downgradient of Building 367. Concentrations of PCE
then decreased and by November 2016 were similar to 2012 levels in wells 354-01-27 and 354-99-09.
In TS0292-01, downgradient of Well No. 354-99-09, concentrations also decreased over the five-year
period, but still remained elevated compared to levels concentrations measured in 2012. The
analytical results for COCs for May and August 2016 collected as part of the PDI are depicted in
Figure 4-9, and shows the PCE plume extending from north to south starting in the suspected source
are (Building 367) to approximately 300 feet south of the railroad tracks.
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The MNA parameters, MEE, ethene, TOC, and sulfide, were also analyzed as part of the
groundwater monitoring program. Temperature, pH, DO, and ORP readings were monitored as part
of the well purging stabilization process. In 2016, the wells with favorable MNA parameters were
the most up-gradient well (354-01-27), and the down-gradient well (TS0292-01). The variation in
the PCE concentrations between wells 354-99-09 and TS0O292-01 may be an indication of migration
of PCE from upgradient areas. The increase of PCE in 2014 appears to have been an isolated event
and concentration of PCE in TS0O292-01 is likely to continue to decrease, but at a slower rate based
on less favorable MNA conditions.

Results of the Mann-Kendall trend analyses using historical data between 2000 and 2016 are
summarized in Table 4-5. Worksheets for the trend analysis are provided in Appendix H.

Table 4-4
Summary of Detects 2012-2016
354-01-27 354-99-09 TS0292-01 TS0292-02
MCL PCE TCE PCE | TCE PCE TCE Benzene | Benzene
(/L) 5 5 5 | 5 5 5 5 5
4/12 8.9 ND 8.1 1.0 13 1.2 ND 3.3
3/14 94.1 1.4 33.1 0.45J 56.6 4.3 ND ND
7/14 80.5 11 27.3 0.31 50.1 4.6 0.58J 2.7
5/16* 85.0 1.0 12.0 ND 39.0 3.1 ND ND
7/16 13.7 ND 13.1 ND 45.1 3.2 0.29J 0.62J
8/16* 55 ND 5.2 ND 20.0 2.1 ND ND
11/16%* 6.6 ND 7.8 ND 32.0 ND ND ND
MCL =maximum contaminant level *= results of samples collected as part of the PDI
J=estimated
ND = below detection limit
Bold=Detection exceeds MCL
Shaded cell=result exceeded MCL
Table 4-5

Summary of Concentration Trends for COCs at OU 005

COoC 354-01-27 354-99-09 TS0292-01 150292-02
Benzene NA NA NT D
cis-1,2-DCE NA
PCE D D PD NA
TCE D D ND NA

NA =Mann-Kendall trend not analyzed; insufficient number of detections to perform analysis.
D =decreasing trend

I=increasing trend

NT=notrend S =stable
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4.6 Technical Assessment

The objective of the FYR is to evaluate if the remedial action at OUOOS is protective of human health
and the environment. The technical assessment of the protectiveness of the remedy is based on the
responses to the following three questions:

Question A: Is the remedy functioning as intended by the decision documents?

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Question C: Has any other information come to light that could question the protectiveness of the
remedy?

Question A: Is the remedy functioning as intended by the decision documents?
The answer to Question A is “Yes”.

The basis for taking action was the presence of COCs in groundwater at levels exceeding drinking
water MCLs. The RAOs developed for OU 005 included 1) Prevent the potential for degradation of
the surface waters of the Kansas River by reducing levels or eliminating contaminants from the
margin of the Kansas River alluvial aquifer; 2) Reduce contamination levels to below MCLs within
the Kansas River alluvial aquifer through use of natural and/or active remedial processes; and 3)
Reduce contaminant levels, to the extent practicable and appropriate, within the terrace aquifer,
through natural and/or active remedial processes. The selected remedy for impacted groundwater
was MNA with ICs. Following an increase in concentrations of PCE in 2014, an ESD to the ROD in
2015 modified the remedy to include in-situ bioremediation of the groundwater plume and quarterly
groundwater monitoring for two years.

Remedial Action Performance and Systems Operations/O&M

The remedy identified in the ESD has been initiated, but not fully implemented. A PDI work plan
was prepared in support of the remedy proposed in the ESD included investigation of soil and
groundwater to refine the nature and extent of PCE contamination and the viability of in-Situ
bioremediation. The PDI was conducted in April and May 2016. The PDI report concluded that
there did not appear to be any secondary source of PCE that resulted in the elevated levels of PCE
observed in 2014 and that further remediation of soil did not appear warranted. Three of eight
proposed quarterly groundwater monitoring events were completed in May, August, and November,
2016. An additional annual groundwater monitoring event was conducted in July 2016. Analytical
results indicated a decreasing trend for PCE between 2014 and 2016. There have been no
exceedances of MCLs for COCs in the most downgradient LTM well since 2011.

If contaminant concentrations continue to demonstrate a downward trend after completion of
remaining quarterly sampling, in-situ bioremediation may not be necessary. In this event, a change
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in the remedy as presented in the ESD should be considered in consultation with pertinent regulatory
agencies.

Implementation of Institutional Controls

Institutional controls have been implemented and enforced at OU 005 through the 2006 RPMP and
2011 LTMCP. In 2015, a LUCIP was also prepared to ensure that current and future activities are
compatible with land use restrictions. The LUCIP identifies several processes that ensure the ICs
remain effective including “Site Approval Process” for reviewing and approving excavation and
construction project, as well as other land use changes on the installation. Based on interviews with
Fort Riley Environmental Personnel, this process is being followed as part of the installation’s
compliance with the NEPA. The Fort Riley NEPA Coordinator provides proposals for projects that
could impact IRP sites, including OU 005 to the PWE. Based on the review of documents, interviews
and site inspection, the program for monitoring enforcement of ICs at OU 005 is effective and ensures
protectiveness by preventing exposure to groundwater. Continued enforcement of ICs is expected to
maintain protectiveness until concentrations of COCs are reduced to their respective MCLs.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives used at the time of the remedy selection still valid?

The answer to Question B is “Yes”.

The fourth FYR process included a review of the screening criteria, toxicity data, exposure
assumptions, and remedial action objectives that were used at the time of the remedy selection. The
primary objective of this review is to evaluate if these data, criteria, assumptions, and objectives are
still protective of human health and the environment.

Exposure Assumptions: There have been no changes in land use or physical conditions since the
ROD for OU 005 was approved in 2006. The RPMP restricts drilling water wells. As a result, there
is no complete pathway for exposure to groundwater, and there is no expectation that exposure will
occur in the future.

Screening Criteria and Toxicity Data: Chemical-specific standards established in the ROD for
COCs were Federal MCLs, which have not changed since the ROD was approved. Because the
MCLs were used as screening values for the risk assessment, changes in the risk-based screening
levels for several COCs would not affect the choice of COCs, the conclusions of the risk assessment,
or the protectiveness of the remedy.

Toxicity data was reviewed for groundwater to determine if changes since the ROD could affect the
protectiveness of the remedy. Toxicity data for numerous chemicals have changed since 2006,
including PCE, TCE, and Benzene, which were detected in groundwater since the previous FYR.
Prior to 2009, PRGs and MCLs were used as the source of risk-based screening criteria to identify
COCs. Since completion of the RI, the PRGs have been renamed as the RSLs. Underlying toxicity
data to evaluate risk include slope factors used to evaluate cancer effects from oral and dermal
exposure, inhalation unit risk values used to evaluate cancer effects from inhalation, reference doses
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used to evaluate non-cancer hazards from oral and dermal exposure, and reference concentrations used
to evaluate non-cancer hazards from inhalation. Toxicity data have changed for numerous chemicals,
including PCE, TCE, and benzene, which were detected in groundwater between 2012 and 2016. A
comparison of change in toxicity data indicated that the reference dose is now higher for benzene and
therefore benzene is considered less toxic via direct contact routes. The reference dose is now lower
for PCE and therefore PCE is considered more toxic via direct contact routes. Because the current
remedy prohibits use of groundwater, and thus potential ingestion or dermal contact, the remedy would
still be protective.

The VI pathway for Building 367 was evaluated as part of the baseline risk assessment in 2003. The
evaluation concluded that there was no unacceptable VI risk. The previous FYR recommended that
this pathway be re-evaluated based on changes in screening levels and toxicity data. The results of
the evaluation using 2011 toxicity values were presented in a Technical Memorandum as an addendum
to the Third FYR. As discussed in Section 4.4, the evaluation concluded that there was no unacceptable
VI risk based on the results for soil, groundwater, soil-gas, and indoor air testing during the RI,
removal of the source, exposure scenarios, and physical construction of the building. The inhalation
unit risk value for TCE is higher and is TCE is now considered a more potent carcinogen via the
inhalation pathway. The inhalation unit risk value is now lower for PCE and benzene. The VI
pathway was evaluated using November 2016 monitoring data, the VISL calculator, and 2016 toxicity
data for indoor-air. The evaluation indicated no unacceptable risk for indoor air for commercial land
use. The worksheets are included in Appendix H.

ARARS and TBC Criteria: The ROD identified MCLs as the principal ARARs that are relevant and
appropriate for OU 005. The ROD also identified action- and location-specific standards, such as
endangered and/or threatened species, floodplain, historical, and RCRA requirements, which have not
changed.

Question C: Has any other information come to light that could question the protectiveness of the
remedy?

The answer to Question C is “No”.

No other information has come to light that could call into question the protectiveness of the remedy.

4.7 Technical Assessment Summary

The selected remedy in the 2006 ROD for OU 005 was MNA with ICs. The objective of the remedy
was to prevent further degradation of groundwater and exposure to contaminated groundwater until
concentrations of COCs met drinking water MCLs. The remedy was subsequently modified in
March 2016 following a significant increase in PCE concentrations in groundwater in 2014. The
revised remedy included a PDI to identify other potential sources of PCE and evaluation of in-situ
bioremediation technologies. The revised remedy has not been fully implemented.

Based on the review of documents, interviews, and site inspection, the remedy is currently protective
because Fort Riley has implemented and enforces ICs that include restriction of residential
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development and drilling and installation of water wells. The RG for COCs at OU 005 have not been
met. However, implementation of the revised remedy, continued groundwater monitoring, and
continued enforcement of ICs will ensure that the remedy remains protective until concentrations of
COCs meet RGs.

4.8 Issues

There were no issues identified during the FYR affecting the protectiveness of the remedy.

4.9 Recommendations and Follow-up Actions

No issues that could affect current and/or future protectiveness were identified for OU 005. Therefore,
no follow-up actions are required at this time.

4.10 Protectiveness Statement
The remedy at OU 005, 354 Area Solvent Detections, is expected to be protective of human health
and the environment upon completion of the remedy as described in the 2016 ESD. In the interim,

remedial activities completed to date have adequately addressed all exposure pathways that could
result in unacceptable risks in these areas.
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5.0 Next Review

The next FYR for Fort Riley is required no later than five years from the completion date of this report.
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Figure 1-1
Approximate Location of Operable Units at Fort Riley, Kansas
OU-001 - South Funston Landfill OU 006 — OB/OD, Range 16
OU 002- Pesticide Storage Facility OU 007 — Camp Funston Incinerator

OU 003 - Dry Cleaning Facilities Area OU 008 - Sherman Heights Small Arms
OU 004 - FFTA, Marshall Army Airfield OU 009 — Camp Forsyth Landfill
OU 005 - 354 Area Solvent Detections Area
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Figure 4-5. PCE Concentrations at OU 005, May and August 2016
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Decision Document Summary
Fort Riley, KS
South Funston Landfill
Operational Unit OU 001
IRP Site Number FTRI-003

Decision Document
Title:

Record of Decision, Southwest Funston Landfill. Operational Unit 001,
Fort Riley, Kansas, November 1995

Army Signature:

Col. Kent D. Thomas, April 1997

Regulator (support
agency acceptance):

USEPA, KDHE

Public Involvement :

Proposed Plan
Public Comment Period: 9 November to 9 December, 1994. No public

comments submitted.
Public Meeting: 15 October 1994. No comments made by the public
during the meeting.

Regulatory CERCLA NPL

Framework:

Federal Facility KS6214020756; Federal Facility Agreement (FFA) Docket Number VII-
Agreement: 90-0015, 28 June 1991

Land Use: Current: Closed Landfill

Future: Closed Landfill

Media of Concern:

Waste and Groundwater

Human Receptors of
Concern and
Exposure Pathways :

“The Baseline Risk Assessment evaluated the health effects which could
potentially result from exposure by ingestion inhalation and dermal contact with
constituents detected at the site. Risks were estimated for eighteen (18) current
and/or future exposure scenarios They are

Current: Occupational Services (exposures that may occur during work on
utility lines associated adjacent to Threemile Creek or other on site activities) -
Dermal contact with surface water, Dermal contact with sediments.

Recreation Hunter Scenarios (exposures that may occur as a result of present-
day hunters on the SFL) -Incidental ingestion of soil, Inhalation of fugitive dust,
Dermal contact with soil

Future: Occupational Scenarios (exposures that may be experienced by future
maintenance/grounds keeping employees at the SFL) - Dermal contact with
surface water, Dermal contact with sediments, Incidental ingestion of
sediments, Incidental ingestion of soil, Inhalation of fugitive dust, Dermal
contact with soil




Recreational Hunter Scenarios (exposures that may occur as a result of future
hunters at the SFL) -Incidental ingestion of soil, Inhalation of fugitive dust,
Dermal contact with soil

Future Hypothetical Land Uses Groundwater Scenarios (exposures that may
occur from hypothetical future residents using groundwater from the water-
bearing zone beneath the SFL) - Ingestion of drinking water, Inhalation of
volatiles during bathing and household water use, Dermal contact while
showering.”

[Page 2-10]

Ecological Receptors
of Concern :

“Results of the ecological risk assessment indicate that risk to ecological
receptors at the site is very slight. Negative impacts to flora and fauna by
contaminants are not expected. Suitable habitat for several threatened or
endangered species exists at the site. Though one species, the bald eagle, has
been seen on occasion in areas bordering the site more suitable habitats and
foraging areas exist in the general area. In addition signs of stress to the flora
and fauna at the site were not observed. Therefore population-scale effects on
ecological receptors at the site are not anticipated.”

[Page 2-17]

Chemicals of
Concern:

Groundwater: antimony arsenic, benzene, beryllium, cis-1 3 dichloropropene,
1,2-dichloroethane 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, and vinyl
chloride

[Page 2-8]

Conceptual Site
Model

“The predominant contaminant migration pathway at the SFL is for
contaminants to leach or migrate from the landfill contents to the groundwater.
Contaminants can be mobilized from the landfill by percolating rainwater that
might carry contamination down to the water table. Contaminants can also be
mobilized when the water table rises into the landfill and saturates the waste.
The water table is influenced in part by the stage of the Kansas River.
Groundwater from beneath the landfill is interpreted to primarily discharge to
Threemile Creek (directly east of the SFL) and the Kansas River Once in the
groundwater the contaminants may be transported toward the Kansas River and
Threemile Creek. The potential exists for the contaminants in the groundwater
to migrate to the river or the creek as the groundwater discharges into these
surface water features. The Kansas River and Threemile Creek do not appear to
be impacted by the landfill based on the absence of site related constituents
above background concentrations. Because the groundwater flow conditions
vary it is possible for contaminated groundwater to pass under Threemile Creek
and then flow to the Kansas River. VOCs are the predominant groundwater
contaminants most likely to migrate in this manner at the site. The VOCs
would likely evaporate once they are transported into the surface water.”

[Page 2-7 and 2-8]




Basis for Action

“Therefore, even though contaminant concentrations are decreasing due
to natural attenuation and engineered remedial efforts, and despite the
absence of human health or ecological risks before implementation of the
engineered portions of the alternative selected for each AOC in the FSA,
the current exceedances of MCLs in groundwater at AOC 3 provides the
basis for action at the DCF Study Area.”

[Page 2-16]

Remedial Action
Objectives:

“The remedial action objectives established for the SFL are as follows:
e Minimize human and ecological direct contact with landfill contents

e Reduce the potential for leachate generation by reducing storm water
ponding and infiltration as practical

e Stabilize the Kansas River bank slope adjacent to the SFL to prevent
movement of the channel into the landfill and to prevent exposure and
erosion of the landfill contents

e Prevent ingestion inhalation and dermal contact with groundwater having
organic contaminant concentrations exceeding the remediation goals (The
remediation goals are listed in Table 2 3 which follows)”

[Page 2-6]

Applicable or
Relevant and
Appropriate
Requirements:

“Principal ARARs which are relevant and appropriate for the site are MCLs and
RCRA Subtitle D Criteria for Municipal Solid Waste Landfills (40 CFR 258 60
and 258 61). Maximum Contaminant Levels (MCLs) commonly referred to as
Drinking Water Standards are applicable to public water systems. While future
use of site groundwater is unlikely there is a limited potential future threat to
nearby downgradient groundwater users MCLs are therefore considered
relevant and appropriate RCRA Subtitle D discusses criteria for cover
construction and monitoring for solid waste landfills and is an ARAR which is
relevant and appropriate to cover alternatives “principal ARARs which are
relevant and appropriate for the site are MCLs and RCRA Subtitle D.”

[Page 2-18]

Remedy Chosen

“The remedy selected on the basis of conformity with the nine EPA criteria as
discussed in the previous section is Alternative 3. This alternative includes
institutional controls long-term groundwater monitoring Kansas River bank
stabilization (installed in spring 1994 as part of the Removal Action) repairs
(performed in 1995 as part of the Removal Action) and improvements to the
existing soil cover (a 1996 project as an additional phase of the Removal
Action) and a contingency for future remediation of groundwater.” [Page 2-28]




Clean-Up Goals:

Table 2-3: COCs at OU001 - Southwest Funston Landfill

Constituents of Clean-Up Units | Notes

Concern Goals

Benzene 5 ug/L | USEPA Drinking Water Standard

1,2 — Dicholoroethane 5 ug/L | USEPA Drinking Water Standard

cis-1,3 — 0.28/2.8/28 | ug/L | Remediation goal based on cancer

Dichloropropene risk NCP range

1,1,2,2 — 0.042/0.42/4.2 | ug/L Remediation goal based on cancer

Tetrachloroethane risk NCP range

1,1,2 - 3 ug/L Remediation goas based on

Tetrachloroethane MCLG

Vinyl Chloride 2 ug/L | USEPA Drinking Water Standard
[Page 2-15]

Components of the
Remedy:

“The remedy selected on the basis of conformity with the nine EPA
criteria as discussed in the previous section is Alternative 3. This
alternative includes institutional controls, long-term groundwater
monitoring, Kansas River bank stabilization (installed in spring 1994 as
part of the Removal Action), repairs (performed in 1995 as part of the
Removal Action) and improvements to the existing soil cover (a 1996
project as an additional phase of the Removal Action) and a contingency
for future remediation of groundwater.”

“The institutional controls included in this alternative are groundwater
monitoring land use controls and access controls The long-term
groundwater monitoring program will focus on the perimeter of the
landfill and will include groundwater sampling and analysis for VOCs
antimony and lead. The groundwater monitoring program may utilize
existing monitoring wells installed for the RI/FS and/or additional wells
installed specifically for the long term monitoring program The objective
of the monitoring program would be to monitor for increases in
contaminant concentrations in the vicinity of the SFL which might
warrant additional actions at the SFL and to determine if constituents
from the SFL are migrating under Threemile Creek.”

[Page 2-28]

ESD Details:
(If Applicable)

Not Applicable
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Decision Document Summary
Fort Riley, KS
Dry Cleaning Facilities Area
Operational Unit OU 003
IRP Site Number FTRI-027

Decision Document
Title:

Record of Decision, Dry Cleaning Facilities Study Area (Operable
Unit 003), at Main Post, Fort Riley, Kansas, January 16, 2008

Army Signature:

Richard G. Pisbal, COL, Armor, Garrison Commander

Regulator (support
agency acceptance):

USEPA, KDHE

Public Involvement :

Proposed Plan
Public Comment Period, no public comments submitted

13 October 2007 (in conjunction with the Restoration Advisory Board
[RAB] meeting) - No comments made by the public during the
meeting.

Regulatory
Framework:

CERCLA NPL

Federal Facility
Agreement:

KS6214020756; Federal Facility Agreement (FFA) Docket Number
VTJ-90-F-0015

Land Use

Current Buildings 180/181 and 182, and 183 and 184 and the
surrounding parking lots and sidewalks were demolished in summer
2000 and 2002. After demolition, the site was graded and is now an
open grassed field. (2-17) The Fort Riley Master Plan currently
designates these areas, as well as the Transition Zone, the Island, Horse
Corral, and TA2, as Open Areas, in which future development for
residential or commercial industrial use would not be allowed
(Parsons/Harland, Bartholomew, and Associates, 2000). Open areas
have building restrictions and are used only for safety areas, utility
clearances and easements, conservation areas, and buffer zones.
Additionally, a portion of the DCF Study Area lies within the active
flood plain of the Kansas River where land uses must be in compliance
with Executive Order 11988 - Floodplain Management. This order
restricts and places requirements on actions that occur within a
floodplain. (2-15)

Future: It is anticipated that land use activities within the DCF Study
Area will remain unchanged into the foreseeable future based on these
building restrictions. (2-15)




Conceptual Site
Model

Media of Concern

Groundwater
“It is important to note that soil sources were removed during the pilot
study conducted in the fall 2005 and spring 2006 and that soil is no

longer a medium of concern.”

[Page 2-17)

Chemicals of
Concern

Groundwater: PCE, TCE, DCE, and VC (PCE is the primary
contaminant)

Remedy Chosen:

“The selected remedy for the DCF Study Area at Fort Riley is
Monitored Natural Attenuation (MNA) with Institutional Controls
(ICs).

[Page 1-2]

“With this alternative, progress at the DCF Study Area will be
monitored through groundwater sampling, and ICs will be
implemented to restrict groundwater usage until remediation is
complete. The primary IC implemented will be restricting the
installation and use of groundwater supply wells at and downgradient
of the DCF Study Area through the RPMP.”

[Page 1-3]




Land Use:

Current Buildings 180/181 and 182, and 183 and 184 and the
surrounding parking lots and sidewalks were demolished in summer
2000 and 2002. After demolition, the site was graded and is now an
open grassed field. (2-17) The Fort Riley Master Plan currently
designates these areas, as well as the Transition Zone, the Island, Horse
Corral, and TA2, as Open Areas, in which future development for
residential or commercial industrial use would not be allowed
(Parsons/Harland, Bartholomew, and Associates, 2000). Open areas
have building restrictions and are used only for safety areas, utility
clearances and easements, conservation areas, and buffer zones.
Additionally, a portion of the DCF Study Area lies within the active
flood plain of the Kansas River where land uses must be in compliance
with Executive Order 11988 - Floodplain Management. This order
restricts and places requirements on actions that occur within a
floodplain. (2-15)

Future: It is anticipated that land use activities within the DCF Study
Area will remain unchanged into the foreseeable future based on these
building restrictions. (2-15)

Human Receptors of
Concern :

Current groundskeeper
Future Utility Workers
Current Youth Trespassers




Exposure Pathway
of Concern:

* Current Groundskeeper - Since grounds keeping activities typically
involve mowing, direct contact with surface soil is likely to occur.
Direct contact with surface soil could lead to incidental ingestion of
and chemical absorption through dermal contact with surface soil.

* Future Utility Workers - Since utility activities typically involve
excavation of soil, utility workers could directly contact contaminated
surface and shallow subsurface soils. Direct contact with surface and
subsurface soil could lead to incidental ingestion of soil and chemical
absorption through dermal contact with soil. Chemical vapors from
VOC:s detected in surface and subsurface soil are likely to be present in
the breathing zone of a utility worker. Since VOCs were detected in
the groundwater, inhalation of vapor phase chemicals is considered a
potentially completed pathway.

* Current Youth trespassers - Could directly contact contaminated
surface soils. Direct contact with surface soil could lead to incidental
ingestion and chemical absorption through dermal contact. Chemical
vapors from VOCs present in surface and subsurface soil could migrate
through soils and be present in the breathing zone of a youth trespasser.
Chemical vapors from VOCs detected in surface and subsurface soil
are likely to be present in the breathing zone of a utility worker. Since
VOCs were detected in the groundwater, inhalation of vapor phase
chemicals is considered a potentially completed pathway. Exposure to
sediment was evaluated and the calculated risk levels were below the
USEPA acceptable levels.

[Pages 2-18, 2-19]

Ecological
Receptors of
Concern :

“Based on the available habitat at the DCF Study Area, wildlife
receptors potentially present were identified and compared to a list of
species for which benchmarks have been established (see Table 2-13
and 2-14). Terrestrial receptors selected as representative species
included the little brown bat, short-tailed shrew, white-footed mouse,
meadow vole (close relative and surrogate for the prairie vole), mink,
eastern cottontail rabbit, red fox, and white-tailed deer.”

[Page 2-23]

Remedial Action
Objectives:

* Prevent further degradation in groundwater in the Kansas River
alluvium and off-site migration in groundwater of COPCs that exceed
cleanup goals.

* Achieve cleanup goals of MCLs for COPCs in groundwater in the
Kansas River alluvium through the use of natural and/or active
remedial processes.

[Page 2-27]




Clean-Up Goals:

The remediation goal is to restore the groundwater to its beneficial use,
which may include drinking water or non-domestic uses such as
agricultural (livestock or irrigation). Once the alluvial wells are below
MCLs, the DCF Study Area will be recommended for site closeout. (1-
4)

The clean-up levels for the DCF Study Area are as follows:
* PCE 5 ug/L

* TCE 5 ug/L

* cis-1,2-DCE 70 ug/L

*VC 2 ug/L

[Page 2-27]

Applicable or
Relevant and
Appropriate
Requirements:

The chemical-specific ARARs for the DCF Study Area are:

* Kansas Surface Water Quality Standards (Kansas Administrative
Record [KAR] § 28.16.28b)

 Kansas Water Pollution Control, Antidegradation Policy (KAR §
28.16.28c(a))

« Safe Drinking Water Act(SDWA), National Primary Drinking Water
Regulations (40 CFR §141, Subpart A,C,D,F, and G; and 142 Subparts
A-G)

* Kansas Drinking Water Standards (KAR §28.15)

The location-specific ARARs for the DCF Study Area are:

* Endangered Species Act of 1973 (7USC § 136 and 16USC§ 460 et
seq.)

* Fish and Wildlife Conservation Act (16 USC § 2901 and 2911)

* Flood Control Act of 1944 (16 USC § 460)

* Non-Game, Threatened or Endangered Species (KAR § 115-15)

* Bald and Golden Eagle Protection Act (16 USC 668-668d)

The action-specific ARARs for the DCF Study Area are:

* Clean Water Act (33 USC, Chapter 26, Subchapter 1, § 1251 et seq.)
* CERCLA of 1980 (42USC § 9601-9675, et seq. as amended by the
SARA of 1986)

* OSHA of 1970 (29USC § 651 et seq.). Includes both workplace
standards (29 CFR 1910) and

construction standards (29 CFR 1926)

* Ambient Air Quality Standards and Air Pollution Control (KAR§ 28-
19)

» Water Well Contractor's License; Water Well Construction and
Abandonment (KAR § 28-30)

* Kansas Board of Technical Professions (KAR § 66-6 through 66-14)

(2-35)




Components of the
Remedy:

For the DCF Study Area, the MNA system components are
groundwater wells. Contaminant concentrations will be monitored
periodically to evaluate if the natural attenuation processes are

reducing contaminant concentrations to below chemical-specific
ARARs (MCLs). (2-45)

Restrictions will limit exposure at the DCF Study Area by:

* Restricting use to non-residential

* Limiting public access

* Prohibiting installation of drinking water wells and groundwater use
in the area

* Involving PWE personnel in proposed future plans for the DCFA Site
(2-46)

ESD Details:
(If Applicable)

N/A
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Decision Document Summary
Fort Riley, KS
354 Area Solvent Detections
Operational Unit OU 005
IRP Site Number FTRI-31

Decision Document
Title:

Record of Decision 354 Area Solvent Detections (Operable Unity 005)
at Main Post Fort Riley, Kansas, 16 June 2006

Army Signature:

Thomas T. Smith, COL, Infantry, Garrison Commander, 22 June 2006

ESD ROD
Amendment Title:

Explanation of Significant Difference for the Record of Decision at the
354 Area Solvent Detections Operable Unit 005, Fort Riley, Kansas

ESD Signature:

Andrew Cole, Colonel, US Army, Garrison Commander, 23 February
2015

Regulator (support
agency acceptance):

USEPA, KDHE

Public Involvement :

Proposed Plan
Public Meeting: 12 July 2005 (in conjunction with the Restoration

Advisory Board [RAB] meeting) - No comments made by the public
during the meeting.

Public Comment Period: 12 June 2005 to 12 July, 2005. No public
comments submitted.

[ROD, Page 2-5]

Regulatory CERCLA NPL

Framework:

Federal Facility USEPA ID KS6214020756, Docket No. VII-90-F-0015

Agreement:
“The 354 Site (OU 005) is part of the Fort Riley reservation and is not zoned
by Geary County. North and west of the UPRR grade is a built-up area (Main
Post), with building and road development. Buildings include offices,
barracks, family housing units, warehouses, and maintenance facilities. South
and east of the UPRR grade is the point bar of the Kansas River. This area is
mainly covered with forest and vegetation; although, there is one built-up
area between the UPRR grade and Marshall Avenue. The built up area
consists of warehouses, several of which have been converted to office

Land Use: buildings.

Land use at the 354 Site (OU 005) is classified under the RPMP. It is
anticipated that land use activities will remain unchanged into the foreseeable
future. The Main Post area to the north of the UPRR grade is classified as a
National Register Historic District. The area to the south of the UPRR grade
is classified as open space under the RPMP and should not see change from
current land classification because it is within the active flood plain of the
Kansas River where land uses must be in compliance with Executive Order




11988 - Floodplain Management.
Land use around the Building 367 and Building 354/32/DPW Compound

Areas is industrial in nature, while Building 430, a fire station, is adjacent to a
residential area.”

Future: Not anticipated to change

[Pages 2-12, 2-14]

Media of Concern:

Groundwater is a medium of concern. Aquifer contamination is present
within the terrace aquifer and Kansas River alluvial aquifer.

[ROD, Page 2-9]

Human Receptors
and Exposure
Pathways of
Concern

e Future Workers - Ingestion of groundwater.
e Future hypothetical Adult and Child Residents - Ingestion of groundwater.

Ecological
Receptors of
Concern :

None

Chemicals of
Concern:

PCE, cis-1,2-DCe, TCE, and benzene

[ROD, Page 2-11]

Basis for Action:

“The presence of site-related contaminants in the Kansas River alluvial
aquifer at levels exceeding drinking water standards (MCLs, identified as an
ARAR) provides the basis for remedial action.”

[ROD, Page 2-18]

Remedial Action

e Prevent the potential of degradation of the surface waters of the
Kansas River by reducing levels or eliminating contaminants from
the margin of the Kansas River alluvial aquifer.

e Reduce contamination levels to below MCLs within the Kansas
River alluvial aquifer through the use of natural and/or active
remedial processes.

Objectives: e Reduce contaminant levels, to the extent practicable and
appropriate, within the terrace aquifer, through natural and/or active
remedial processes.

[ROD Page 2-26]

Applicable or The chemical-specific ARARs for the 354 Site (OU 005) are:

Relevant and J Kans'as' Surface Water Quality Standards (Kansas

Appropriate Administrative Record [KAR] §28.16.28b)

Reaui ts: e Kansas Water Pollution Control, Antidegradation Policy (KAR

quirements:

§28.16.28¢(a))




e Safe Drinking Water Act (SDWA), National Primary Drinking
Water Regulations (40 CFR§ 141 and 142)
e Kansas Drinking Water Standards (KAR §28.15)

The location-specific ARARSs for the 354 Site (OU 005) are:

e Archaeological and Historic Preservation Act of 1974 (16 USC
§ 469 et seq.)

e Endangered Species Act of 1973 (7 USC § 136 and 16 USC §
460 et seq.)

e Fish and Wildlife Conservation Act (16 USC §2901 and 2911)

e Flood Control Act of 1944 (16 USC § 460)

e National Historic Preservation Act of 1966 (16 USC § 470 et
seq.)

e Kansas Historic Preservations Act (KAR § 118-3)

e Non-Game, Threatened or Endangered Species (KAR § 115-
15)

The action-specific ARARSs for the 354 Site (OU 005) are:

e (lean Water Act (33 USC § 1251 et seq.)

e C(lean Air Act (42 USC § 7401 et seq.)

e CERCLA of 1980 (42 USC § 9601 et seq. as amended by the
SARA of 1986)

e OSHA of 1970 (29 USC § 651 et seq.). Includes both
workplace standards (29 CFR 1910) and construction standards
(29 CFR 1926)

e Ambient Air Quality Standards and Air Pollution Control
(KAR § 28-19)

e Water Well Contractor's License; Water Well Construction and
Abandonment (KAR §28-30)

e Underground Injection Control Regulations (KAR § 28-46)

e Emergency Planning and Right-to-Know (KAR § 28-65)

e Kansas Board of Technical Professions (KAR § 66-6 through
66-14)

[ROD, Pages 2-49 and 2-50]

Remedy Chosen:

“The selected remedy for the 354 Site (OU 005) at Fort Riley is
Monitored Natural Attenuation (MNA) with institutional controls
(ICs). This alternative reflects the long-term site management plan for
the 354 Site in that the remedy relies on natural degradation processes
already occurring at the 354 Site (OU 005) to further reduce
contaminant concentrations to levels below the maximum contaminant
levels (MCLs) at the Kansas River and uses ICs to restrict groundwater
usage at the 354 Site. MNA is currently conducted as part of post-
performance monitoring of the source in-situ treatment and soil
removal action completed at the 354 Site in December 2004. ICs




currently in place at the 354 Site are controlled by the environmental
overlay of the Fort Riley Real Property Master Plan (RPMP). The
RPMP is the means through which the post authorities will control and
limit development and other activities on the post. This includes
overall controls on land use, the issuing of excavation permits that will
define and limit potential exposure for utility and grounds workers, and
tactical dig permits that control potential exposure for soldiers.

With this alternative, progress at the 354 Site (OU 005) will be
monitored through groundwater sampling, and ICs will be
implemented to restrict groundwater usage until remediation is
complete. The Remedial Design/Remedial Action (RD/RA) Plan for
the 354 Site (OU 005) will be completed upon ROD approval. The
RD/RA Plan will include more details of the ICs and the monitoring to
be conducted under the MNA approach. The primary form of ICs will
be restricting the installation and use of groundwater supply wells at
and down gradient of the 354 Site (OU 005). The primary control for
the 354 Site (OU 005) will be to restrict use through the environmental
overlay of the Fort Riley RPMP.”

[ROD, Page 1-2]

Clean-Up Goals:

“The remediation goal is to restore the groundwater to its beneficial
use, which may include drinking water or non-domestic uses such as
agricultural (livestock or irrigation).”

The MCLs for the COCs at the 354 Site (OU 005) are as follows:
PCE 5 ug/L

TCE 5 ug/L

cis-1,2-DCE 70 ug/L

Benzene 5 ug/L

[ROD, Page 1-3, 2-26]

ESD Details:

“The levels of tetrachloroethylene (PCE) in three monitoring wells have
rebounded. Concentrations had been significantly decreasing since March
2008; however, during the March 2014 sampling event, levels in three
wells increased. The PCE increase was confirmed in July 2014. The
potential for risk to the alluvial aquifer of the Kansas River requires the
implementation of a treatment process and further ground water sampling
to address the elevated presence of PCE in the upland terrace ground
water.

[ESD, Page 1]

“The proposed changes outlined within this ESD address these RAOs by
first, sampling the wells screened within the alluvial aquifer (354-99-13C,
354-99-12C, and 354-01-30C) to confirm that COCs are still below MCLs
as stated in RAO Nos.I and 2; and secondly, to actively stimulate




naturally-occurring MNA processes, to better meet RAO No. 3.”

“The changed remedy will consist of in situ bioremediation of the soil and
ground water in the upland terrace materials at the site followed by MNA
in the terrace and alluvial aquifers in order to monitor remedial progress.
In situ bioremediation will consist of injections of a carbon donor
substrate in order to create a reducing environment in the subsurface that
will promote anaerobic degradation of the PCE contamination by
naturally-occurring microbial populations in the subsurface.”

[ESD, Page 4]
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SPORTS

Luis returns to Chelsea caps

LONDON (AP) — English Premier
League clubs swelled the bank
accounts of continental rivals in a
summer of record-breaking spending
that ended Wednesday with the big-
gest shock of the transfer window:
David Luiz’s return to Chelsea.

The flamboyant Brazilian is back at
Stamford Bridge after two years at
Paris Saint-Germain to reinforce
Chelsea’s defense under new manager
Antonio Conte.

While Chelsea sold the 29-year-old
for around 50 million pounds ($84
million in 2014), the London club has
re-signed him on a three-year con-
tract for about 20 million pounds ($26
million) less.

That's also far lower than what was
spent on the summer transfer win-
dow’s biggest reunion. Italian cham-
pion Juventus banked a world-record
105 million euros ($116 million) from
Manchester United for midfielder
Paul Pogba's return to Old Trafford.

United was one of 13 Premier
League sides to break their club
records for spending on a single play-
er since the end of last season. The 20
top-flight clubs collectively spent
nearly 1.2 billion pounds ($1.5 billion)
on talent in the summer, breaking the
billion-pound barrier for the first time
in a transfer window as they benefit
from new television deals.

Over the next three years, the Pre-
mier League will make 8.3 billion
pounds ($10.9 billion) from broad-
casters eager to televise the most
unpredictable of Europe’s top leagues
— abonanza that has swelled thanks
to a 70 percent upsurge in the value of
domestic rights.

There is a flipside.

“All the European clubs rub their
hands because when they are short of
money they just ring up one of the
Premier League clubs (to sell a player)
to keep them going for the next two
years with 10 million, 20 million —
whatever it might be,” Stoke chairman
Peter Coates told the BBC on Wednes-
day. “So it’s pretty good business for
them.”

Stoke had a relatively modest sum-
mer of spending after breaking its
transfer record in the January window
‘when it paid Portuguese club Porto
18.3 million pounds (then $26 mil-
lion) for defensive midfielder Gian-
nelli Imbula.

Negotiating with clubs on the conti-
nent for a bargain is proving tougher
for Premier League chairmen like
Steve Parish at Crystal Palace. The
London club’s record-breaking sum-
mer deal was a domestic transaction,
paying Liverpool 27 million pounds
($35 million) for striker Christian
Benteke.

“It’'s been the most difficult transfer
window anybody can remember —
there’s kind of a wall of money,”
ish said. “The other leagues basically
have decided there’s one price within
their league and a completely differ-
ent price if a Premier League club
calls. The prices have gone crazy ...
you find people focusing more on the
domestic market.”

Tottenham turned to Newcastle for
its biggest summer deal, paying a
reported 30 million pounds ($39 mil-
lion) as the window was closing for
France midfielder Moussa Sissoko.

French clubs profited from the Eng-

lish wealth on Wednesday, receiving
about 55 million pounds ($72 million)
from the Premier League. Luiz's
return was preceded by Georges-Kev-
in Nkoudou’s move from Marseille to
Tottenham and Sunderland signing
Didier Ndong from Lorient.

Here are some of the other key
deadline-day moves across Europe:

ENGLAND

While splurging on new talent, Pre-
mier League clubs having sought to
shed non-vital players. Offloading top
earners is tough with the wealthier
parent clubs, like Manchester City,
often having to subsidize the wages
for a player on loan.

New City coach Pep Guardiola dis-
patched Joe Hart, Wilfried Bony,
Samir Nasri and Eliaquim Mangala on
Wednesday for the rest of the season.

Hart, the England goalkeeper, is
now at Italian club Torino after drop-
ping to third choice at City. Bony
joined Stoke after seeing his career
stall since joining from Swansea last
year. Nasri headed to Sevilla for the
season after Guardiola said the
French midfielder returned for pre-
season training “overweight” France
center back Mangala also departed
for Spain with Valencia.

In addition, Arsenal midfielder Jack
Wilshere had to accept moving to a
less prestigious club on Wednesday,
heading to Bournemouth on the Eng-
lish Riviera for the season in a bid to
revive his injury-plagued career.

Liverpool also got troubled striker
Mario Balotelli off its books, with the
Italian joining Nice in France.

Classifieds

K-State

CONTINUED FROM PAGE 1B

from South Dakota, the
Wildcats’ opener a year ago.
Or Stephen F. Austin, their
punching bag to kick off the
2014 season.

“It’s a challenge, (but) I
don't relate that to neces-
sarily what it means to our
program,” Snyder said. “I
think it’s a great opportuni-
ty in regards to this set of
young people. I have great
respect for Stanford and we
all know where they are in
the rankings, certainly well

challenge but it's an excel-
lent opportunity for the
young people here.”

Snyder said there is no
greater sense of urgency
playing a marquee brand
such as Stanford in Week 1,
even if his players may feel
differently. Every game car-
ries the same weight to him

“I think coaches have
that same sense of urgency
regardless of who you're
playing,” he said. “You can
say you'd want your players
to as well and I do, but it
ought to be at the height-
ened level regardless of
who they’re playing. That
may be the case but I can’t

assure you that it always is.
Maybe it is for some right
now in different circum-
stances.”

A softer opening might
have been especially bene-
ficial this season with Kan-
sas State quarterback Jesse
Ertz and safety Dante Bar-
nett returning from season-
ending injuries.

Ertz was announced as
the starter on Monday,
completing his comeback
from a torn ACL that he
sustained in the first game
last season. He will try to
turn around an offense that
was ninth in the Big 12 in
passing offense a year ago,

and shuffled through so
many different faces under
center that wide receiver
Kody Cook was eventually
pressed into duty.

Barnett will be relied
upon just as much on
defense, where the senior
will try to direct a group
that allowed more than 450
yards and 31.5 points per
game last season.

“We are going on the
road and playing one of the
Heisman finalists from last
year,” he said. “We are also
playing one of the top-10
teams in the country, so I
cannot wait for the atmo-
sphere”

deserved. It’s obviously a

CHiErs

CONTINUED FROM PAGE 1B

Mike Pennel suspended the first four
weeks of the regular season.

After starters Mike Daniels and
Letroy Guion, fourth-rounder Dean
Lowry may need to contribute right
away.
The defense offers the biggest
intrigue in Kansas City, too.

The late trade with San Francisco
for cornerback Kenneth Acker means
competition is tight for jobs in the

secondary. The Chiefs have second-
year pro Steven Nelson and rookies
KeiVarae Russell, Eric Murray and D.J.
White along with Marcus Cooper and
starters Phillip Gaines and Marcus
Peters.

“Ilike the competition from the
young guys,” Chiefs safety Ron Parker
said. “They do a good job of coming
out here every day and competing
against each other, going out there
and making it hard against the
offense. So that’s all we're asking for
young guys to do.”

In the linebacker group, the
absence of Justin Houston as he

recovers from surgery to his ACL and
the loss of Josh Mauga to season-end-
ing hip surgery this week leave a sub-
stantial void.

Ramik Wilson, Justin March, and
Dadi Nicolas are all trying to prove
they have something to offer.

“We're trying to see what everybody
can do,” Chiefs defensive coordinator
Bob Sutton said. “We're trying to get
as many evaluations as we can on
these guys and give them a chance to
go against the first unit of whoever
you're playing and kind of see it as
close to game as you can on a more
limited basis.”
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Public Notices 310
PUBLIC NOTICE
FORT RILEY, KANSAS
ANNOUNCES FIVE-YEAR REVIEW

On behalf of Fort Riley, the U.S. Ar
my Corps of Engineers is conducting
the fourth Five-Year Review of clea
nup actions associated with four sit
es, designated as Operable Units
(OUs), at Fort Riley, Kansas: 001, 00
3,005, and 008.

Interested members of the public are
invited to provide input for the Five-
Year Review. The Five-Year Review
will cover the Remedial Action Obje
ctives for each of the OUs to determ
ine if they remain proteciive of hum
an health and environment.

Example questions on which you mi
ght consider providing input include:

* What are your overall impressio
ns of the sites?

* Have site operations had an im
pact on the surrounding community?

* Are there any community conce
ms regarding the sites or their opera
tion and adminisiration?

* Are you aware of any events, in
cidents, or activities at the sites such
as vandalism, trespassing, or emer
gency responses from local or instal
lation authorities?

* Do you feel well informed about
site activities and programs?

* Do you have comments, sugges
tions, or recommendations regarding
site management or operation?

Descriptions of each OU are provid
ed below:

0U001: Southwest Funston Landfill
has vinyl chloride concentrations in
groundwater that are below drinking
water Maximum Contaminant Levels
(MCLs). The implemented remedy i
ncludes repair and maintenance of t
he landfill cover and riverbank stabil
ization structure, annual groundwater
monitoring and institutional controls
(i.e.: fences, signs). The site was de
termined to be functionally stable a
nd to have reached the site complet
ion milestone under the Comprehen
sive Environmental Response, Com
EZV’\Sa(ion‘ and Liabilty Act (CERC

0U003: Dry Cleaning Facilities Area
has chlorinated solvents in groundw
ater. A pilot study that addressed soil
contamination using excavation and
land farming was conducted in 2006.
Groundwater contamination was also
addressed through enhanced biore
mediation and chemical oxidation.

0U005: 354 Area Solvent Detections
has chlorinated solvents and benze
ne in groundwater; however, most ¢
ontaminants have fallen below their
respective MCLs. The original reme
dy included annual groundwater mo
nitoring for natural attenuation effect
iveness and institutional controls. In
2015, in situ treatment and ground
water sampling was instituted to ac
count for the original remedy not fu
nctioning as intended.

OU08: Sherman Heights Small Ar

Public Notices 310

ms Range has not been included in
previous Five-Year Reviews, so this
will be the first evaluation of the pro
tectiveness of the remedy. Lead is t
he primary contaminant at this site.
The selected remedy is Land Use
Controls (LUCs) which will include
public education, legal restrictions on
future land use, physical access rest
rictions (fencing and signage), and |
ong term monitoring/maintenance.
LUCs will be required indefinitely or
until such a time as it is determined
that contamination levels are below
the remedial goal of 400 milligrams
per kilogram (mg/kg) for lead. The si
te will reach Remedy in Place (RIP)
under CERCLA by 2018.

For more information on past and o
ngoing environmental cleanup at Fo
t Riley, the Administrative Record ¢
an be viewed at:

Directorate of Public Works
Environmental Division
MNW-RLY- PWE

407 Pershing Court

Fort Riley, Kansas 664426016
(785) 239-8619

Monday - Friday, 8 AM to 4 PM

Comments or questions related to th
is Five-Year Review can be submitt
ed by February 1, 2017 to Dr. Rich-
ard Shields of Fort Riley at the addr
ess provided above. Questions or ¢
omments can also be submitied by
contacting Dr. Shields at (785) 239-
3194 or the U.S. Army Corps of En-
gineers at (502) 315-6773. A public
notice announcing completion of the
review and the location of the final F
ive-Year Review Report is anticipat
ed fo be released in September
2017.

A3055

09/01/16

Public Notices 310
ADVERTISEMENT FOR BIDS

Request for Bid -2017 Police Sport
Utility Vehicle
City of Junction City, Kansas

The City of Junction City, Kansas will
receive bids through the City Clerk,
by 3:00 p.m. September 16th, 2016
at City Hall, 700 N. Jefferson St,
Junction City, KS 66441, for Three
(3) New Police Sport Utility Vehicle,
4 x 4, Full Size, 1/2 ton, 4 door, 5
passenger, Black in Color. Bids
shall be directed to the City Clerk,
securely sealed and endorsed upon
the outside wrapper with a brief
statement for the summary as to the
bid is made. The City reserves the
right to reject any or all bids, and to
waive any information in the bidding.
Bid specifications are available at the
office of the Junction City Chief of
Police or at the City of Junction City
website at www.junctioncity-ks.gov.
Questions regarding the bids should
be directed to Lt. Scott Popovich,
Junction City Police Department
Building and Facilities Manager at
(785) 762-5912.

A3058
Sept. 1, 2016

su|do|ku

3

8 5

What Is
su|do|ku?

Level: Intermediate

Wednesday's Answers

The objective of the game is to fil ll the
blank squares in a game with the correct

numbers. There are three very simple
constraints to follow. In a 9 by 9 square

sudoku game:

« Every fow of 9 numbers must
include alldigits

1 through 9 in any order

« Every column of § numbers must

include alldigits
Lthrough 9 n any order

+ Every 3 by 3 subsection of the 9 by

9 square must include al digis

Lthrough 9
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APPENDIX C-1

OPERABLE UNIT 001
SOUTHWEST FUNSTON LANDFILL
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OSWER No. 9355.7-03B-P

IIl. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

O&M Documents
" O&M manual v Readily available v Up to date N/A
v As-built drawings &~ Readily available « Up to date N/A
v Maintenance logs ¢~ Readily available £~ Upto date N/A
Remarks
Site-Specific Health and Safety Plan v Readily available VGp to date N/A
L Contingency plan/femergency response plan  pReadily available Up to date N/A
Remarks
O&M and OSHA Training Records t/Readiiy available I/Up to date N/A
-Remarks
Permits and Service Agreements
Air discharge perimit Readily available Up to date ﬁlA
Effluent discharge Readily available Up to date %A
Waste disposal, POTW Readily available Up to date /A
Other permits Readily available Up to date MWA
Remarks
Gas Generation Records Readily available Up to date 1A
Remarks
Settlement Monument Records Readily available Up to date l&’A
Remarks
Groundwater Monitoring Records I/Readiiy available l/Up to date N/A
Remarks
Leachate Extraction Records Readily available Up to date AUA
Remarks
Discharge Compliance Records /
Air Readily available Up to date N/,
Water (effluent) Readily available - Up to date /A
Remarks
Daily Access/Security Logs Readily available Up to date l/N/A
Remarks










o

OSWER No. 9355,7-03B-P

B. Other Sife Conditions

Remarks_}_*ZEﬁ_C_@_Zé d

VIL. LANDFILL COVERS '/Applicable N/A

A, Landfill Surface

1. Settlement (Low spots) Location shown on site map Settlement not evident
Areal extent Depth
Remarks ;o ol

2. Cracks Location shown on site map A‘acking not evident

Lengths Widths — Depths
Remarks ;!_/# C'Vd‘oéb’l;f WD/M

Asion not evident

3. Frosion Location shown on site map
Areal extent s Depth
Rematks AJ® & poScent ﬂoia
4, Holes Location shown on sife map '/Holes not evident

th

Areal extent Dep
Remarks Ao Z 02@.5 nete ‘__;;

Aass

Iﬁfer properly established

£—No signs of stress

5. . Vegetative Cover
Trees/Shrubs (indicate size and locations on a diagram)
Remarks
0. Alternative Cover {(armored rock, concrete, ete.) @D
Remarks
7. Bulges Location shown on site map Aulges not evident
Areal extent Height
Remarks

D-12
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OSWER No. 9355.7-03B-P

3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, efc.) Fill in all that apply.
agency LISFPA . . 2ol Q3 -
Contact_PUAER. Sa 1 £ lih’l. X R, EZQ

Name Title Date Phone no.
Problems; suggestions;  Report attached Sea. l’"g{bm}

— o
Agency < B — —
Contact P{g Le;! ’t@wﬁzﬁ !‘_—Elkwé - LS _)
ame Title Date Phene no.

Problems; suggestions;  Report attached
Agency
Contact

Name Title . Date Phone no.
Problems; suggestions;  Report attached
Agency
Contact

Name Title Date Phone no.
Probiems; suggestions;  Report attached

14 Other interviews (optional)  Report attached.

/N

D-8



i,

OSWER No. 9355.7-03B-P

L. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents e
Q&M manual Readily available "Gp to date NIA,
I/%?built drawings «Keadily available //g’p to date N/A
aintenance logs ~Readily available p to date N/A
Remarks
2. Site-Specific Health and Safety Plan t-Readily available /ﬁp to date N/A
Contingency plan/emergency response plan t—Keadily available .,Hﬁo date N/A
Remarks
3. O&M and OSHA Training Records l/ﬁdﬂy available %ﬁo date N/A
Remarks
4. Permits and Service Agreements
Air discharge permit Readily available Uptodate LTA
Effluent discharge Readily available Uptodate  LM/A
Waste disposal, POTW Readily available Up to date
Other permits Readily available Up to date A
Remarks
5. Gas Generation Records Readily available Up to date DN)“A/
Remarks
6. Settlement Monument Records Readily available Up to date l/Nﬂ
Remarks
7. Groundwater Monitoring Records l/Reaciiiy available |/Up to date N/A
Remarks
g, Leachate Extraction Records Readily available Up to date I/Nﬁ
Remarks :
9, Discharge Compliance Records
Air Readily available Up to date -mg
Water (effluent) Readily available Up to date LA
Remarks
10. Daily Access/Security Logs Readily available Up to date AA
Remarks

D9
















OSWER No. 9355.7-03B-P

Undercutting Location shown on site map No evidence of undercutting
Areal extent Depth
Remarks

Qbstructions  Type No obstructions
Location shown on site map Avenl extent

Size

Remarks

Fxcessive Vegetative Growth Type
No evidence of excessive growth
Vegetation in channels does not obstruct flow
Location shown on site map Areal extent
Remarlks

D. Cover Penetrations Applicable N/A

1. Gas Vents Active Passive
Properly secured/locked  Functioning Routinely sampled Good condition
Fvidence of leakage at penetration Needs Maintenance
N/A
Remarks
2, Gas Monitoring Probes
Properly secured/locked Functioning Routinely sampled Good condition
Evidence of leakage at penetration . Needs Maintenance N/A
Remarks :
3. Monitoring Wells (within surface area of landfill)
Properly secured/locked  Functioning Routinely sampled Good condition
Bvidence of leakage at penetration Needs Maintenance N/A
Remarks
4, Leachate Exiraction Wells
Properly secured/locked  Functioning Routinely sampled Good condition
Fvidence of leakage at penetration Needs Maintenance N/A
Remarks
5. Settlement Monuments Located Routinely surveyed N/A
Remarks
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OSWER No. 9355.7-03B-F

III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents o o
O&M manual ‘/li?{adﬂy available ./U;) to date N/A
As-built drawings eadily available D to date N/A
Maintenance logs Readily available ~tip to date N/A
Remarks )
2. Site-Specific Health and Safety Plan "/Readily available ‘/Upto date N/A
Contingency plan/emergency response plan +Readily available ~Up to date N/A
Remarks
3. O&M and OSHA Training Records Readily available ‘/Up {o date ‘/N/A
Remarks
4, Permiis and Service Agreements
Air discharge permit Readily available . Up to date —ATA
Effluent discharge Readily available Uptodate  MNFA
Waste disposal, POTW Readily available Up to date .,fox —~
Other permits Readily available Up to date .,Nf{
Remarks -
5. Gas Generation Records Readily available Up to date w
Remarks
6. Settlement Monument Records Readily available Up to date ﬂp
Remarks
7. Groundwater Monitoring Records l/Readily available L/{p to date N/A
Remarks
8. Leachate Extraction Records Readily available Up to date ﬂA/
Remarks
9. Discharge Compliance Records .
Air Readily available Up to date ASQ?
Water (effiuent) Readily available Up to date ﬂ
Remarks
10. Daily Access/Security Logs Readily available Up to date W

Remarks

D-9
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OPERABLE UNIT 001
SOUTHWEST FUNSTON LANDFILL
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Photo 1

Description: Entrance to OU 001 with locked gate

Photo 2

Description: Gravel road through central portion of OU 001




Photo 3

Description: Signage at entrance to OU 001

Photo 4

Description: Typical vegetation of native grasses on landfill cover
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Photo 5

Description: Former DCFA building sites looking south across Custer Avenue (AOCs 1 and 2)

Photo 6

Description: DFCA looking west toward AOC 3




Photo 7

Description: Monitoring Well DCF02-42 at AOC 3

Photo 8

Description: Typical vegetation on the south side of the UPRR railroad

4
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Photo 9

Description: Monitoring Well 354-01-26 upgradient of source area

Photo 10

Description: LTM Monitoring Well 354-01-27. Building 367 in background




Photo 11

Description: LTM Monitoring Well 354-99-09

Photo 12

Description: LTM Monitoring Well TS0292-02
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Five-Year Review
Interview Record

Fort Riley, Junction City, Kansas
Southwest Funston Landfill, OU001
Dry Cleaning Facilities Area, OU003
354 Area Solvent Detections, OU005

OB/OD Ground (Range 16), QU006
Sherman Heights Small Arms Range, OU008

Name: Amer Safadi Date: October 25, 2016
Title: Remedial Project Manager

Organization: EPA

Telephone No: 913-551-7825

E-Mail Address: safadi.amer@epa.gov

1. What is your overall impression of the program?
Good.

2. Have there been routine communications or activities (site visits, inspections,
reporting activities, etc.) conducted by your office regarding the sites? If so, please
give purpose and results.

Yes, site visits and reporting are conducted periodically.

3. Have there been any complaints, violations, or other incidents related to the sites

requiring a response by your office? If so, please give details of the events and results

of the responses.

Not currently.

4. Do you feel well informed about the activities and progress related to the sites?

Yes.



. What effects have site operations had on the surrounding community?

NOT MUCH TO MY KNOWLODGE

Are you aware of any community concerns regarding the site or its operation and
administration?

No.

. Are you aware of any events, incidents, or activities at the site such as vandalism,
trespassing, or emergency responses from local authorities?

No.
Do you have any comments, suggestions, or recommendations regarding
management or operation of the sites?

No.



Five-Year Review
Interview Record

Fort Riley, Junction City, Kansas

Southwest Funston Landfill, OU001
Dry Cleaning Facilities Area, OU003
354 Area Solvent Detections, OU005
OB/OD Ground (Range 16), QU006
Sherman Heights Small Arms Range, OU008

Name:Kelly Peterson Date: 12Dec2016

Title: Professional Geologist

Organization: KDHE/BER

Telephone No: (785)291-3245

E-Mail Address: Kelly.Peterson@KS.gov

1.

What is your overall impression of the program?

Positive. The Army has been proactive in treatment of lingering groundwater
contamination. However, there has been a delay in implementing the remedies for
OU006 and OU008.

2.

Have there been routine communications or activities (site visits, inspections,
reporting activities, etc.) conducted by your office regarding the sites? If so, please
give purpose and results.

My office participates in quarterly LIR calls with the Army and EPA discussing the
status of the above referenced sites.

Additionally, | review QCSRs and reports for the groundwater monitoring at the OU003
and OUO0OS5 sites. | have also conducted site visits during sampling activities related
to groundwater monitoring and additional investigations with those two sites, and have
reviewed reports from those activities.

There have not been any activities with the OU006 and OU008 sites since the ROD
have been signed (other than the quarterly LIR calls).

Have there been any complaints, violations, or other incidents related to the sites
requiring a response by your office? If so, please give details of the events and results
of the responses.

No.



4. Do you feel well informed about the activities and progress related to the sites?
Yes.

5. What effects have site operations had on the surrounding community?
Not much.

6. Are you aware of any community concerns regarding the site or its operation and
administration?
No

7. Are you aware of any events, incidents, or activities at the site such as vandalism,
trespassing, or emergency responses from local authorities?
No

5. Do you have any comments, suggestions, or recommendations regarding management
or operation of the sites?
No.



INTERVIEW RECORD

Site Name: Fort Riley, KS EPA ID No.:KS6214020756
Subject: Five-Year Review for OU 001, OU 003, and OU 005 Time: Date:12/14/16
Type: Telephone X Visit Email Incoming o Outgoing

Location of Visit:

Contact Made By:

Name: Joan Cullen Title: Technical Manager Organization: USACE

Individual Contacted:

Name: Dr. Richard Shields Title: Program Manager Organization: Fort Riley
Telephone No: Street Address: City, State, Zip:
Fax No:

Fort Riley, K;
E-Mail Address: ort Riley, Kansas

Summary Of Conversation

Dr. Richard Shields is Program Manager for OUs at Fort Riley. Dr. Shields has been with Ft. Riley for 24 years,
including 15 years as Program Manager. Dr. Shields said that his overall impression of the work conducted at
the site is in good shape and that no conflicts with the community have occurred. He noted that there has not
been much interest in the RAB, with only one member remaining.

Fort Riley tries to keep regulators informed and provide reports for review, and providing quarterly update
reports.

Land use controls are in place and activities are monitored through the NEPA coordinator who provides plans,
proposals, and subsurface work to the Environmental Department for review and approval.

OU 001 — Dr. Shields indicated that there were no concerns and that groundwater data indicated no exceedences
of MCLs. The cover is burned and hayed annually to promote vegetation of native grasses.

OU 003 — There was some discussion about additional treatment at the site, but the area is heavily wooded and
access for equipment would be difficult and a new road would have to be constructed each time the site was
treated. MNA is occurring and it was decided not to enhance the treatment at this time.

OU 005 - The increase in the concentrations of COCs in 2014 was attributed to installation of a water line next
to a monitoring well. A large volume of water used for drilling appeared to mobilize residual contamination.
The three monitoring events seems to indicate that levels are attenuating and additional treatment might not be
necessary.
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APPENDIX F
SOUTH FUNSTON LANDFILL
OU 001

BACKGROUND INFORMATION
e ANALYTICAL TABLES
o STATISTICAL ANALYSIS
e 2016 ANNUAL SITE INSPECTION
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FINAL
2016 LONG-TERM MONITORING REPORT
SOUTHWEST FUNSTON LANDFILL (FTRI-003)
FORT RILEY, KANSAS
REGIONAL LTO/LTM FOR SEVEN INSTALLATIONS

1.0 INTRODUCTION

HydroGeoLogic, Inc. (HGL) is conducting long-term monitoring (LTM) at Southwest Funston
Landfill, Fort Riley, Kansas (FTRI-003) (Figure 1.1). This work is being conducted under U.S.
Army Corps of Engineers, Northwestern Division, Kansas City District (USACE) contract
WI12DQ-13-D-3000, task order (TO) 0004, Regional long-term operation (LTO)/LTM. LTM
sampling and reporting is being completed as required under the following post-closure
documents:
o Long-Term Groundwater Monitoring Plan for Southwest Funston Landfill, Operable Unit
Number 001 (USACE, 1997);
e Draft Final Remedial Action Completion Report, Southwest Funston Land(fill Site, OU001
(Fort Riley, 2009); and
e Draft Final Long-Term Management and Care Plan, Southwest Funston Landfill Site,
0oU001 (Fort Riley, 2011).

1.1 PURPOSE AND SCOPE

This LTM report presents the results of the groundwater sampling and landfill inspection
conducted by HGL at FTRI-003 in May 2016. Groundwater sampling and associated activities
were conducted May 2 through May 5, 2016, and the landfill inspection was conducted on May
16, 2016. The location of FTRI-003 is shown on Figure 1.1 and the location of the LTM wells
is shown on Figure 1.2. HGL conducted the following field activities:
e Gauged 13 LTM wells;
e Purged and sampled 9 LTM wells;
e Inspected the landfill surface, vegetative cover, signage, and monitoring wells;
documented activities and observations on Record of Inspection forms and with
photographs.

Groundwater sampling activities were conducted in accordance with the Site-Specific Work Plan
(HGL, 2014a). As required by the Long-Term Groundwater Monitoring Plan (USACE, 1997),
a statistical analysis was conducted, including historical results and 2016 data, to determine
contaminant trends for Long-Term Monitoring Constituents (LTMCs) (benzene and vinyl
chloride) and associated LTMCs (cis- and trans-1,2-dichloroethene [cis-1,2-DCE and trans-1,2-
DCE), tetrachloroethene [PCE], and trichloroethene [TCE]).

U.S. Army Corps of Engineers, Kansas City District
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HGL, 2016 LTM Report, Southwest Funston Landfill (FTRI-003), Fort Riley, KS, Regional LTO/LTM

Before 2007, sampling at FTRI-003 was conducted on a semiannual basis. Since 2007, sampling
at FTRI-003 has been conducted in 2007, 2008, 2009, 2011, 2013, and 2016.

The Quality Control Summary Report (QCSR) for the May 2016 groundwater sampling event
was submitted under separate cover (HGL, 2016). The QCSR discusses laboratory and field
quality control (QC), including field completeness, sampling technique, sampling precision, trip
blank results, and any deviations from planned activities. The QCSR includes the validated
laboratory data sheets.

1.2 WELLS SAMPLED AND PARAMETERS ANALYZED

Water levels were measured in 13 of the LTM wells and groundwater samples were collected
from 9 of the LTM wells. All planned samples were collected. LTM wells sampled along with
field and laboratory analyses conducted are summarized in Table 1.1. Figure 1.2 shows the
location of the LTM wells where water level measurements were collected and where
groundwater samples were collected.

Sampled LTM wells were analyzed for volatile organic compounds (VOCs) by U.S.
Environmental Protection Agency (EPA) Method SW846 8260B. A trip blank was collected and
shipped with each sample cooler. A field duplicate pair was collected from well SFL92-603 and
a matrix spike/matrix spike duplicate (MS/MSD) was collected from well SFL97-903. The QC
samples were analyzed as planned. Samples were shipped to Accutest Laboratories, Inc. in
Orlando, Florida. The results of the laboratory analyses are discussed in Section 3.2.

U.S. Army Corps of Engineers, Kansas City District
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2.0 HYDROGEOLOGIC CONDITIONS

This section presents a summary of the historical surface water hydrology and hydrogeology.
The U.S. Geological Survey (USGS) collected continuous monitoring data for wells SFL.92-301
and SFL94-06A and stream gauging stations located along Three Mile Creek until 2011.
Appendix B includes the last table (Table 2-1) and figure (Figure 2-1) generated with data from
the USGS.

2.1 SURFACE WATER HYDROLOGY

Fort Riley is located along the north side of the Kansas River and is bordered by other bodies
of water associated with the Kansas River system. This includes Milford Lake (a reservoir on
the Republican River) 2 miles to the west of Fort Riley; the Republican River (downstream of
Milford Lake) to the southwest, bordering Fort Riley; and the Smoky Hill River approaching
the border of Fort Riley from the south. The confluence of the two rivers is approximately 2.5
miles southwest and upstream of the FTRI-003 and Camp Funston Area (CFA). Numerous
intermittent and perennial creeks and streams are located at Fort Riley and discharge into the
Kansas River system. The FTRI-003 and CFA lie within the alluvial valley of the Kansas River
(see Figure 1.1).

Three Mile Creek is located between FTRI-003 and CFA. Three USGS stream gauging stations
were located along Three Mile Creek in the vicinity of FTRI-003: Three Mile Creek Upstream,
Three Mile Creek Middle (TMCM), and Three Mile Creek Downstream (TMCD). Based on
the 1998 Annual Monitoring Report for the FTRI-003 (USGS, 1999), the stage at the TMCD
gauging station is not affected by the stage of the Kansas River when the river at the Kansas
River Henry Drive Bridge (KRHDB) gauging station is less than approximately 1,038 feet (ft)
above mean sea level (amsl). The stage at the TMCM gauging station begins to show backwater
effects when the Kansas River at the KRHDB gauging station is greater than approximately
1,046 ft amsl (USGS, 1999). The KRHBD location is approximately 2.5 miles west of the site
at the Henry Drive Bridge over the Kansas River (see Figure 1.1).

2.2 HYDROGEOLOGY

Generally, three hydrogeologic environments are present beneath Fort Riley. The Kansas River
alluvial sediments consist of alternating layers of sand, gravel, silt, and clay. The upland terrace
areas consist of thin, unconsolidated sediments overlying bedrock. The transition zones along
the river valley margins consist of colluvial deposits derived from the upland terraces overlying
and intermingled with alluvial sediments of the river valley. These unconsolidated materials are
underlain by alternating beds of limestone and shale. The FTRI-003 and CFA are both located
on Kansas River alluvium.

An extensive analysis of the groundwater hydrogeology and the effects of the Kansas River and
Three Mile Creek on groundwater flow in the vicinity of the FTRI-003 and the CFA were
included in the 1996 Annual Monitoring Report for FTRI-003 (Meyers and Trombley, 1997).
In addition, the USGS completed an investigation to characterize and model the groundwater
flow in the Kansas River Valley, including the FTRI-003 and CFA. Conclusions from the USGS

U.S. Army Corps of Engineers, Kansas City District
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modeling effort are summarized in the report titled Characterization and Simulation of Ground-
Water Flow in the Kansas River at Fort Riley, Kansas 1990-98 (USGS, 2000).

The USGS analyzed the effects of the stage changes in the Kansas River and in Three Mile
Creek prior to 1995 on the groundwater flow in the vicinity of the FTRI-003 and CFA and
determined that the Kansas River affects regional groundwater flow and that Three Mile Creek
affects local groundwater flow. The direction of shallow groundwater movement at the FTRI-
003 and the CFA is primarily dependent upon regional and local precipitation, and upon stage
fluctuations of the Kansas River system, including occasional releases from upstream reservoirs
(USGS, 1999). The analyses indicated that when the Kansas River stage is high or rising, the
groundwater flow direction at FTRI-003 is northeast away from the Kansas River. When the
Kansas River stage is low or falling, the groundwater flow direction at FTRI-003 and CFA is
south to southeast toward the Kansas River (USGS, 2000).

U.S. Army Corps of Engineers, Kansas City District
2-2



HGL, 2016 LTM Report, Southwest Funston Landfill (FTRI-003), Fort Riley, KS, Regional LTO/LTM

3.0 SUMMARY OF RESULTS

This section summarizes the monitoring well and landfill cover inspections, fieldwork
conducted, analytical results of groundwater samples and comparison to risk-based levels, and
the statistical analyses and results.

3.1 INSPECTIONS

The following items of note were observed during the monitoring well inspections conducted
during the groundwater sampling event on May 2, 2016:

e All 13 LTM wells require painting.

e SFL92-301.Missing J-plug.

e SFL94-05A. Missing lock.

e SFL92-201. The lid is broken and tree roots are inside the protective casing.

e SFL94-02A, SFL94-03A, SFL94-04B, SFL94-05A, SFL94-06A, and SFL92-201.
Vegetation needs to be cleared.

The FTRI-003 landfill was inspected on May 16, 2016. The inspection team consisted of two
field personnel from HGL; two representatives of the FTRI Directorate of Public Works,
Environmental Division; a representative of the Kansas Department of Health and Environment
(KDHE); a representative of EPA; and two representatives of USACE. The landfill surface,
vegetative cover, signage, and monitoring wells were inspected and conditions were documented
with photographs and on the Record of Inspection forms. A figure showing the inspection route
and features/items noted during the cover inspection, along with inspection photographs and
forms are included in Appendix C.

The landfill cover was observed to be in good condition. A few items of note from the May
2016 inspection are summarized below:
e No standing water was observed on the landfill, despite significant rainfall prior to the
inspection.
e Metal debris was visible on the surface of a small area on the east-central part of the
landfill (Photo #7 in Appendix C).
e The vegetative cover was sparse in several small areas on the east side of the landfill
(Photo #3 and 6 in Appendix C).

Because the landfill had been burned just before the May inspection, HGL returned to the landfill
on July 14, 2016, to observe whether the areas of sparse vegetation observed in May had
recovered after the burn and shown signs of growth. Upon inspection it was noted that the
landfill had been mowed for hay which was left in place to dry. A photo log of the July 2016
site visit is presented in Appendix C. Vegetation was observed on all former trenches, though
minimal vegetation was observed on a few of the former trench locations. The main areas of
sparse vegetation were observed on the former ponding area located on the east side of the
landfill (Photos #8, #9, and #10), a former trench area located on the south-central side of the

U.S. Army Corps of Engineers, Kansas City District
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landfill (Photo #12), and the northwestern former trench on the landfill (Photos #17 and #18).
All other trenches had a moderate to significant amount of vegetation.

The FTRI agronomist, Jerold Spohn, reported the following, with regard to the vegetative cover
on July 5, 2016 (email correspondence):

e Late-successional vegetation with a good forb component starting to establish.

e Landfill was treated for noxious weeds in 2015 and will continue to be monitored.

e Landfill does not need to be overseeded at this time.

After reviewing the July 14, 2016, daily report submitted by HGL for the follow-on inspection,
Mr. Spohn requested (email correspondence July 21, 2016) that HGL “overseed any areas that
have less than 1 plant per square foot with the current Conservation Reserve Program (CRP)
mix for Riley County at the appropriate time this fall.”

3.2 LTM SAMPLING AND MONITORING WELL MAINTENANCE

Static water levels (SWLs) were measured in specified wells on May 2, 2016, before
groundwater samples were collected on May 3, 2106. Field parameters were measured and
recorded during groundwater sampling activities. Field Forms are included in Appendix A.

3.2.1 Static Water Levels

Table 3.1 presents SWL data collected from the 13 LTM wells on May 2, 2016. Figure 3.1
presents the FTRI-003 potentiometric surface generated from the SWL measurements. The
general groundwater flow direction across FTRI-003 was south, toward the Kansas River, and
the hydraulic gradient was 0.00022 (1.18 feet per mile [ft/mi]). The groundwater flow gradient
across the FTRI-003 was measured between SFL.92-101 and SFL92-301 (Figure 3.1).

3.2.2 Groundwater Sampling

Samples were collected from 7 of the 9 wells specified in Table 1.1 using the dedicated bladder
pumps and polyethylene tubing installed in the monitoring wells. Samples were collected from
the remaining 2 wells using a non-dedicated bladder pump. Wells were sampled using low-flow
purging techniques, which included the collection of field parameters (pH, specific conductivity,
temperature, turbidity, oxidation reduction potential [ORP], dissolved oxygen [DO], and ferrous
iron). Water levels were initially recorded then measured approximately every 3 to 5 minutes to
monitor drawdown during purging. Field parameters were also measured approximately every
3 to 5 minutes to ensure the groundwater parameters had stabilized before samples were
collected. After purging was complete, groundwater samples were collected for VOC analysis
using EPA analytical method 8260B. Field sheets for the May 2016 groundwater sampling event
are presented in Appendix A.

Well purging was performed in accordance with the Site-Specific Work Plan (HGL, 2014a).
Table 3.2 presents the field parameters for the 2016 groundwater sampling event. The field
stabilization criteria requirements were met for the sampled wells. These data were recorded on
the field sampling forms, which are included in Appendix A.

U.S. Army Corps of Engineers, Kansas City District
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3.2.3 Monitoring Well Maintenance

While measuring SWLs, it was noted that the polyvinyl chloride (PVC) stickup casing on well
SFL92-601 had come loose since the last sampling event in 2013, and that one of the well
bollards had been struck and was leaning over. The joint where the casing had come loose was
located within the steel casing approximately two feet below the top of the PVC casing. HGL
repaired the PVC casing using an epoxy putty. The leaning bollard was repaired by manually
pulling the bollard upright, then adding and compacting dirt fill to stabilize the base of the
bollard. Photographs of the well and bollard repair are included in Appendix A.

3.3 ANALYTICAL RESULTS

Groundwater samples were collected from 9 of the 13 LTM wells as specified in the Site-Specific
Work Plan. Results of the laboratory analyses and historical trends in the data are discussed
below. Historical data are presented in Appendix B. Table 3.3 summarizes the 2016 detections,
and all results for 2016 are presented in Table 3.4. Figure 3.2 presents the locations and
concentrations of LTMC analytes detected in FTRI-003 shallow monitoring wells during 2016.

No LTMC:s or associated LTMC VOCs were detected in any of the LTM wells, except SFL92-
601. Benzene was detected at SF1.92-601 at a concentration of 2.3 micrograms per liter (ug/L).
Table 3.3 presents the analytes detected in the nine groundwater monitoring wells sampled
during the May 2016 groundwater sampling event, and the EPA maximum contaminant levels
(MCLs) (EPA, 2016), the Kansas Department of Health and Environment (KDHE) Risk-Based
Standards for Kansas (RSKs) for residential groundwater (KDHE, 2010), and the EPA Regional
Screening Levels (RSLs) for tap water (EPA, 2016).

These screening levels are not intended to be action levels for the FTRI-003 and are used in this
monitoring program only as a tool for evaluating analytical results. RSLs are often established
at concentrations below what current analytical laboratory methodology can achieve. As a result,
RSLs have been excluded from a number of interim reports and are not discussed in the textual
summaries of site concentrations in this report. The RSLs were retained in Table 3.3 because
EPA recommends that they be used as a reference point for site "screening." Though chemical
concentrations above the RSL would not automatically designate a site as contaminated or trigger
a response action, exceeding an RSL suggests that further evaluation may be appropriate. RSLs
are therefore used as a frame of reference for analytical results that are less than the MCLs and
RSKs.

Historical data (1992 to 2009, 2011 and 2013) for VOCs are presented on Tables B.1 in
Appendix B. Appendix B Table B.2 lists historical data for metals and Appendix B Table B.3
lists historical data for the water quality parameters. There were no new data for these tables in
2016. In Appendix B tables, where analytes were detected in field duplicate pairs, the higher of
the two values was entered. Results for m&p-xylenes and o-xylene were added together and are
listed in Table B.1 as "total xylenes" to be consistent with previous entries. The laboratory began
reporting results for methyl tert-butyl ether (MTBE) in September 2003; therefore, MTBE was
included in Appendix B, Table B.1 starting with the 2004 Long-Term Monitoring Report (ECC,
2004). Historically, MTBE has been detected in monitoring well SFL92-601.
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3.3.1 Benzene

Benzene, an LTMC, was detected in well SFL92-601 at 2.3 ug/L in May 2016, which is below
the MCL and RSK of 5.0 ug/L.

Before June 1999, benzene was detected at well SFLL92-601 at concentrations greater than the
MCL with reasonable consistency. The highest benzene concentration of 14 ug/L was detected
in 1993. In addition, before 1999 benzene was detected at levels below the MCL at least one
time in wells SFL92-601, SFL92-603, SFL92-801, SFL94-01A, SFL.94-03B, and SFL.94-04B.
Since 1999 benzene has been detected consistently below the MCL at well SFL92-601, has been
detected once in SFL92-403 at 0.67 in 2005 and has been detected during the previous two
sampling events at SF92-301 at 0.14 ug/L (2011) and 0.59 J ug/L (2013).

3.3.2 cis-1,2-DCE and trans-1,2-DCE

Trans-1,2-DCE is identified as an associated LTMC at this site and was not detected in
monitoring wells sampled during the May 2016 groundwater sampling event. Thus, from 2002
through 2016, trans-1,2-DCE has not been detected at any wells.

Cis-1,2-DCE is identified as an associated LTMC and was not detected in monitoring wells
sampled during the May 2016 groundwater sampling event or any wells sampled after 2009.
The highest concentration of cis-1,2-DCE historically detected at the FTRI-003 was reported at
SFL92-601 during October 1994 (3.4 ug/L). From 2002 to 2009, detected concentrations of cis-
1,2-DCE were consistently low, rarely exceeding 1 ug/L.. The MCL for cis-1,2-DCE is 70

png/L.
3.3.3 PCE

PCE, an associated LTMC, was not detected in any wells sampled during the May 2016
groundwater sampling event. The only historical detections for PCE were in well SFL92-301 in
September 1993 (5.4 ug/L) and March 2003 (0.2 J ug/L).

3.3.4 TCE

TCE, an associated LTMC, was not detected in any wells sampled during the May 2016
groundwater sampling event. Historical detections of TCE were reported in well SFL92-701 at
4.3 pg/L in May 1993, and in well SFL92-301 at 0.6 pg/L in December 1998. TCE was not
detected from 1999 through March 2006. TCE was detected in the following wells during the
September 2006 sampling event: SF1.92-301 (0.24J ug/L), SFL92-401 (0.84) ug/L), SFL92-
403 (0.23 pg/L), SFL92-601 (1.24) ug/L), SFL92-603 (0.30 J pg/L), and SFL94-03A (0.35]
ug/L). No TCE detections have been observed since September 2006. The MCL for TCE is 5.0

pne/L.
3.3.5 Vinyl Chloride

Vinyl chloride, an LTMC, was not detected in any wells sampled during the May 2016
groundwater sampling event.
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Historical data indicates that vinyl chloride has been detected in 15 of the site monitoring wells
with the majority of detections occurring in the 1995 to 1999-time period. The maximum
concentration observed at the site was in SFLL92-601 in 1993 at 50 ug/L. Between 1999 and
2009 vinyl chloride had been detected relatively consistently in wells SF1.92-401, SF1.92-403,
SFL92-601 and SF1.92-603 with peak values occurring around the year 2000. The last detection
of vinyl chloride above the MCL of 2 ug/L was in 2007 at well SFL92-601.

3.3.6 Non-LTMC VOCs

In 2016, the following non-LTMC VOCs were detected at concentrations less than their
respective MCLs and KDHE RSKs:

e 1,4-dichlorobenzene (PDB)
e 1,1-dichloroethane

e chlorobenzene

o isopropylbenzene

Historical detections for non-LTMC VOCs are consistently at low concentrations. The results
for the non-LTMC VOCs detected in 2016 and their associated screening levels are listed in
Table 3.3.

3.4 STATISTICAL ANALYSIS

The statistical evaluation of the 2016 groundwater data was conducted in accordance with the
criteria and procedures detailed in the 1997 Long-Term Groundwater Monitoring Plan, EPA
guidance (EPA, 2009), and ASTM International guidance (ASTM, 1998). Statistical analyses
were performed on the LTMCs benzene and vinyl chloride (at wells where data was available).
Vinyl chloride is a degradation product of 1,2-DCE (total), PCE, and TCE; therefore, these
compounds were included in this report as associated LTMCs and also underwent statistical
analysis. The individual constituents that were evaluated are listed in Table 3.5. The results of
the statistical analyses are summarized below and the details of each analysis presented in
Appendix D. Conclusions are presented in Table 3.6. Plots of the statistical analyses for VOCs
are included in Appendix D.

3.4.1 Approach

The Sanitas™ program (Sanitas Technologies) was used for the statistical evaluation of analytical
results. Nondetect values are handled in accordance with the EPA Statistical Analysis of Ground-
Water Monitoring Data at RCRA Facilities, (EPA, 2009). During statistical analysis, Sanitas™
handles nondetect results differently depending on the rate of nondetects in order to perform the
statistical analysis. The different procedures for handling nondetects are detailed below:

e [If less than 15 percent of the background observations are nondetects, these will
be replaced with one-half of the method detection limit before running the
analysis;
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e If more than 15 percent but less than 50 percent of the background data are less
than the detection limit, the sample mean and sample standard deviation of the
dataset are adjusted according to the method of Cohen, Aitchison, or Kaplan-
Meier;

e If more than 50 percent of the background data are less than the detection limit,
a nonparametric prediction interval will be computed; and

e If more than 90 percent of the background data are less than the detection limit,
Sanitas™ provides an option to construct a Poisson-based prediction interval.

Methods used to evaluate groundwater data are discussed below.

Intrawell comparison tests, where concentration level comparisons are made within the same
well, were performed for each of the constituents in Table 3.5. In cases where there were at
least eight independent samples for a well, at least 50 percent of the samples from a well had
detections, and the null hypothesis for Shapiro-Wilk test of normality was not rejected, two-
tailed parametric prediction interval charts were constructed. If all of these criteria were not
met, nonparametric prediction interval charts were constructed. Intrawell comparison tests were
not performed for constituents with no detections in the given well.

For analytes detected during 2016, statistical evaluations were performed (where sufficient data
were available) to identify potential trends, and suspect data points. Statistically significant
increases (SSIs) or statistically significant decreases (SSDs) were determined using a prediction
limit test, which indicates increasing or decreasing constituent concentrations depending on the
prediction limit. The prediction limit is established based on historical data. All available data
prior to 2016 were used to establish background values for the prediction limit test. EPA Outlier
tests are conducted to determine a statistical outlier, which is a value with an extreme variance
from the other values in the dataset. Sen's Slope/Mann Kendall trend tests are conducted to
identify Significantly Increasing Trends (SITs) or Significantly Decreasing Trends (SDTs) to
further assist in the statistical evaluation. The Mann Kendall outputs are also overlaid with time
series plots and a linear “best fit” line. While these time series plots can be useful for making
generalizations regarding the conditions at the wells under investigation, the appearance of a
trend by linear correlation does not necessarily indicate an actual increasing or decreasing trend
over time. A linear “best fit” line is not always an indicator of a statistically significant trend.

Outlier and trend testing were performed in accordance with EPA and ASTM criteria and
methods.

3.4.2 Results of Statistical Analysis

The VOC:s listed in Table 3.5 were statistically evaluated for the following monitoring wells (the
set of wells where samples were collected for analysis of VOCs in 2016):

SFL92-301 SFL92-601 SFL94-03A
SFL92-401 SFL92-603 SFL94-04B
SFL92-403 SFL94-02A SFL97-903
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Table 3.6 is a summary of the results of the statistical evaluations performed in 2016.
3.4.3 Benzene

Benzene is an LTMC. Intrawell tests were performed on the benzene results and found to be
within predicted limits. An SDT was identified in well SFL.92-601. No SSIs, SSDs, or statistical
outliers were identified for benzene in any of the wells sampled.

3.4.4 cis-1,2-DCE and trans-1,2-DCE

Both cis-1,2-DCE and trans-1,2-DCE are associated LTMCs. No SSIs, SSDs, or statistical
outliers were identified for trans-1,2-DCE in any of the wells sampled. SDTs, for trans-1,2-
DCE, were identified in wells SFL92-301, SFL92-401, SFL.92-403, SFL92-601, and SFL.92-
603. However, because the reporting limits for VOCs are low, occasional detections followed
by nondetect results and decreased method detection limits are to be expected, and are not
indicative of a real trend.

SDTs in cis-1,2-DCE concentrations were identified in wells SFLL92-401 and SFL94-04B.
Statistical outliers were identified in well SF1.92-401 in 2007 and in well SFL92-601 in 2000.
Removal of the outliers did not affect the statistical results. No SITs, SSIs or SSDs were
identified in the data.

3.4.5 PCE

SDTs were identified for PCE concentrations in wells SFL92-301, SFL92-401, SFL92-403,
SFL92-601, and SFL92-603. However, due to the reporting limits for VOCs being low,
occasional detections followed by nondetect results, and decreased method detection limits are
to be expected, and are not indicative of a real trend. No SITs, SSIs or SSDs were identified in
the PCE dataset.

3.4.6 TCE

TCE is an associated LTMC. SDTs in TCE concentrations were identified in wells SF1.92-301
and SFL92-403. However, due to the reporting limits for VOCs being low, occasional detections
followed by nondetect results, and decreased method detection limits are to be expected, and are
not indicative of a real trend. No SITs, SSIs or SSDs were identified in the TCE dataset.

3.4.7 Vinyl Chloride

Vinyl chloride is an LTMC. SDTs were identified in wells SFL.92-401, SFL92-601, SF1.94-
04B, and SFL94-603. SDTs were also identified in SFLL92-301, SF1.94-02A, and SFL.97-903.
However, these were due to decreasing detection limits of nondetects and are not indicative of
real trends. No SSIs or SSDs were identified in the vinyl chloride dataset.
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4.0 EFFECT OF HYDROLOGIC CONDITIONS ON CONTAMINANT
TRANSPORT

Because of its location adjacent to the Kansas River, FTRI-003 contaminants may be mobilized
during changing hydrologic conditions and transported by groundwater flow to points of
discharge. USGS monitoring of the river stage, SWLs, and precipitation was discontinued in
2011. Figure 2-1 in Appendix B shows the relationship between precipitation and SWLs.

4.1 CONTAMINANT TRANSPORT WITHIN FTRI-003

Before the landfill was capped in 1995/1996, precipitation infiltrating through the soil cover and
landfill wastes may have mobilized some contaminants prior to and during the addition of soil
cover in 1995 and 1996. The primary initial process of contaminant mobilization at the FTRI-
003 had been postulated to be the rise and fall of groundwater into and out of landfill wastes
(Law Environmental, 1993). Once mobilized and incorporated into groundwater, contaminants
generally migrate in the direction of groundwater flow. Groundwater would likely be in contact
with landfill wastes at groundwater levels higher than 1,034 ft amsl, the approximate bottom of
the landfill trenches (Law Environmental, 1993).

During the July 1993 Kansas River flood, the entire thickness of the alluvial aquifer was
saturated when the landfill surface was inundated by floodwater. Water levels during the July
1993 flood rose above 1,052 ft amsl (the approximate land surface elevation at monitoring well
SFL92-601 in 1993), or more than 18 ft above the bottom of the landfill trenches. Flooding,
such as the July 1993 storm event, likely plays an important role in mobilizing groundwater
contaminants at the FTRI-003.

The direction of groundwater flow is affected regionally by the stage of the Kansas River and
locally by Three Mile Creek. The extent to which Kansas River stage affects groundwater flow
is related to the magnitude and duration of stage changes in the river. When the Kansas River
stage at the Henry River Bridge is less than approximately 1,038.50 ft amsl, the Three Mile
Creek downstream stage at the TMCD gauging station does not appear to be affected. When the
Kansas River Stage at the Henry River Bridge is more than approximately 1,046.00 ft amsl, the
Three Mile Creek stage at TMCM gauging station, located approximately 2,000 feet from the
Kansas River, begins to show backwater effects (USGS, 1999).

The larger the magnitude and duration of stage increases, the more effect the river will have on
groundwater flow at FTRI-003. Large stage increases (5 ft or more) cause northeasterly to
easterly groundwater flow. Because large stage increases are infrequent, the corresponding
northeasterly to easterly groundwater flow at FTRI-003 is also likely to be infrequent.
Northeasterly to easterly groundwater flow, therefore, is assumed to occur less frequently than
the predominant southerly or southeasterly groundwater flow. Locally, water infiltrating the
aquifer from Three Mile Creek could mix with and dilute the concentrations of contaminants in
the shallow groundwater or force shallow groundwater to flow deeper in the aquifer.
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The site flow characteristics make it likely that contaminants mobilized from the FTRI-003 will
eventually discharge to the Kansas River, if not first degraded by natural attenuation processes
to undetectable levels (USGS, 1999).

4.2  DISTRIBUTION OF LTMCs IN GROUNDWATER IN 2016

As shown on Table 3.3 and Figure 3.2, the distribution of detectable levels of LTMC VOCs in
groundwater is limited to monitoring well SFL.92-601. Monitoring well SFL92-601 is centrally
located in the landfill and had a detection of benzene in May 2016 of 2.3 pg/L.

The May 2016 groundwater monitoring results combined with the historical interpretation of
previous groundwater sampling events indicates that the dominant direction of contaminant
migration at the FTRI-003 appears to be south to southeast toward the Kansas River. Three Mile
Creek appears to be a barrier to eastward migration in the shallow alluvium. Contamination in
the deeper alluvium apparently can migrate beneath the creek to deep wells SFL94-04B, and
SFL97-903, based on historical analytical results. This, however, has not been a consistent
historical occurrence, and VOC concentrations in these two wells in 2007 and 2008 were
nondetect in comparison to deep well SFL92-603 (within the landfill). In 2009, chloromethane
was detected is well SF1.94-04B at 0.18] pg/L and vinyl chloride was detected at 0.39] pg/L).
No VOCs were detected in this well in 2016. On the east side of Three Mile Creek, contaminants
migrating from FTRI-003 in the deeper alluvium may be naturally attenuated to undetectable
levels before reaching the Kansas River.
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5.0 SUMMARY AND CONCLUSIONS

This section presents summary and conclusions for the surface water hydrology and the
hydrogeology, analytical results, and statistical analysis results for the May 2016 groundwater
sampling event at the FTRI-003.

5.1  INSPECTIONS

The monitoring well inspections indicate that the LTM wells are generally in good repair with
the exception of some minor issues noted. HGL made minor repairs to the casing and one bollard
at SFL92-601 as described in Section 3.2.2.2. Most of the wells are in need of vegetation
clearance from around the wells, and all of the wells need to be painted.

The landfill inspection indicates that the landfill cover is generally in good condition and
vegetation has been observed on all the former trench locations. However, the FTRI agronomist
requested that any areas that have less than 1 plant per square foot be overseeded with the current
CPR mix for Riley County at the appropriate time this fall.

5.2 SURFACE WATER HYDROLOGY AND HYDROGEOLOGIC CONDITIONS

Collection of data by the USGS at the FTRI-003 was stopped in 2011. Thus, continuous
monitoring data for wells SF1.92-301 and SFL94-06A and stream gauging stations located along
Three Mile Creek is no longer available for making comparisons of Kansas River stage,
precipitation, stream stages, and SWLs. Appendix B includes the last table (Table 2-1) and figure
(Figure 2-1) generated with data from the USGS.

During May 2016, the general groundwater flow direction across FTRI-003 was south, toward
the Kansas River. The hydraulic gradient was 0.00085 (4.5 ft/mi) measured between SF1.94-
05A and SFL92-201.

5.3 ANALYTICAL RESULTS
5.3.1 LTMCs

The LTMCs discussed in the Record of Decision (ROD) (EPA, 1995) for FTRI-003 are benzene,
vinyl chloride, and lead. Vinyl chloride is a possible degradation product of 1,2-DCE (total),
PCE, and TCE; therefore, DCE, PCE, and TCE results are evaluated in this report as associated
LTMCs. Lead analysis was discontinued at FTRI-003 in 2007.

Benzene was detected in well SFLL92-601 at 2.3 ug/L during the May 2016 sampling event. The
concentration is below the MCL and RSK of 5.0 ug/L. Benzene concentrations were reported
at wells SFL.92-601 and SFL92-301 the last time they were sampled in 2013 (HGL, 2014b) at
2.0 ug/L and 0.59 J ug/L, respectively.
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Vinyl chloride was not detected during the 2016 sampling event. In the previous sampling event
in 2013 (HGL, 2014b), vinyl chloride was detected in well SFL.92-601 at 0.48 J pg/L., which is
less than the MCL and RSK of 2.0 ug/L.

The associated LTMCs, TCE, PCE, cis-1,2-DCE, and trans-1,2-DCE were not detected during
the May 2016 groundwater sampling event.

5.3.2 Non-LTMC Volatile Organic Compounds

In May 2016, 1,1-dichloroethane, chlorobenzene, isopropylbenzene, and PDB were detected in
well SFL92-601 at concentrations less than their respective MCLs and KDHE RSKs. Monitoring
well SFL92-601 is screened in the shallow aquifer in the central portion of the landfill (Figure
1.2). Additionally, chlorobenzene was detected in wells SFL.92-301, SFLL92-401 and SFL92-
403, and PDB was detected in well SFL92-301. These VOCs are not LTMCs or associated
LTMCs. Historical detections for non-LTMC VOCs are consistently at low concentrations when
detected at FTRI-003. Because VOC detection limits tend to be very low, variation in the list of
VOCs reported as detected is expected.

5.4  STATISTICAL RESULTS

The statistical evaluation of the 2016 groundwater data was conducted in accordance with the
methods recommended by the FTRI-003 LTGMP, EPA, and ASTM. Statistical analyses were
performed (where sufficient data was available) on all constituents that were previously
identified as LTMCs and associated LTMCs. Intrawell comparison tests, where concentration
level comparisons are made within the same well, were performed on the nine monitoring wells
sampled in May 2016. Results are summarized in Table 3.6

5.5 CONCLUSIONS

VOCs were reported at reportable levels only in wells SFL92-301, SFL92-401, SFL.92-403 and
SFL92-601. All compounds were detected below their respective MCL and KDHE RSK. The
May 2016 groundwater monitoring results combined with the historical interpretation of
previous groundwater sampling events indicates that the dominant route for contaminant
migration at the SFL appears to be south to southeast toward the Kansas River. Three Mile
Creek appears to be a barrier to eastward migration in the shallow alluvium. Contamination in
the deeper alluvium apparently can migrate beneath the creek to deep wells SFL94-04B, and
SFL97-903, based on historical analytical results. No VOC compounds were detected east of
the creek in 2016.

The following text is a brief presentation of the effectiveness of the remedy and the state of risk
assessment at FTRI-003 summarized from Section VI (Technical Assessment) of the Five-Year
Review Report, Installation Restoration Program, Fort Riley, Kansas, (FTRI, 2002).

The selected remedy at SFL (removal action, annual inspections and periodic
maintenance, limitation of site access, and LTM) is functioning as intended. LTM
indicates that groundwater concentrations for all VOCs except vinyl chloride have shown
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no long term increases and, in fact, are decreasing. Detections of vinyl chloride
continually remain above the MCL. A risk assessment was performed as part of the SFL
Remedial Investigation (Law Environmental, 1993). During the period between 1993
(risk assessment) and 2002 (Five-Year Review), EPA revised the carcinogenic and
noncarcinogenic toxicity values for vinyl chloride, resulting in a decrease in the specified
chemical toxicity for this compound. EPA data indicate that vinyl chloride is too readily
volatilized in surface water to undergo bioaccumulation, except in extreme exposure
conditions and high concentrations of contaminants. The bioaccumulation factor for vinyl
chloride, the main contaminant of concern at the SFL measured in groundwater at
concentrations above the MCL, indicates that vinyl chloride is not expected to
significantly bioconcentrate in aquatic organisms. As such, food chain human health is
not of concern (EPA, 2005).

The following text is a summary of the effectiveness of the remedy and the state of risk
assessment at FTRI-003 based on Section VII (Technical Assessment) of the Second Five-Year
Review Report, Installation Restoration Program, Fort Riley, Kansas (FTRI, 2007).

The selected remedy at SFL including original landfill cover repairs and improvements
and construction of the riverbank stabilization structure were effective in achieving the
remedial objectives of the ROD. Institutional controls have been implemented through an
Institutional Controls Plan and Real Property Master Plan (RPMP). The native grass
evapotranspirative cover has assisted in maintaining the levels of potential chemicals of
concern in the groundwater at low and mainly below MCL concentrations over time. The
exposure assumptions, toxicity data, cleanup levels, and remedial action objectives
(RAOs) used at the time of the remedy are still valid. Vapor intrusion from impacted soil
or groundwater is an exposure pathway that was not evaluated as part of the Baseline
Risk Assessment (BLRA). Since land use is restricted by the RPMP, there are no receptors
and this potential exposure pathway, as those evaluated in the BLRA, remains
incomplete. No other information about environmental risks, site conditions, natural
disaster impacts, or other data has been determined to affect the protectiveness of the
remedy.

The following text is a summary of the effectiveness of the remedy and the state of risk
assessment at FTRI-003 based on Section VII (Technical Assessment) of the Third Five-Year
Review Report, Installation Restoration Program, Fort Riley, Kansas (FTRI, 2012).

There were no opportunities for optimization identified during this review for the SFL,
beyond those already identified. The monitoring well network provides sufficient data to
assess the groundwater quality. Maintenance on the native grass and soil cover is
sufficient to maintain its integrity. Major repairs are planned for 2013. Based on
groundwater sampling results, the current condition of ponding and subsidence is not
causing an increase in leaching of contaminants into the alluvial aquifer. The Remedial
Action Completion Report (RACR) documenting completion of remedial action at the SFL
states that seventeen years (1992-2009) of data reveal that no concentrations of
contaminants from the SFL remain in the groundwater to threaten human health or the
environment. Ongoing site inspection and maintenance has been reduced to an adequate
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and cost-effective level. The RACR was signed by the USEPA in February 2010,
documenting that the SFL is eligible for "site completion” status under CERCLA and is
a valid candidate for deletion from the NPL.

Additionally, environmental risk from FTRI-003 has not increased because exposure pathways
for existing contaminants remain incomplete and contaminant levels remain below MCLs. No
information about environmental risks, site conditions, natural disaster impacts, or other data
has been determined to affect the protectiveness of the remedy.

5.6 RECOMMENDATIONS

Based on the May 2016 groundwater sampling results and the analysis of data performed for
this report, the continuation of monitoring is appropriate until monitoring activities at FTRI-003
are formally terminated. The FTRI-003 Remedial Action Completion Report specifies that if the
contaminant concentrations in groundwater remain less than the MCLs, the Department of
Army, Fort Riley, will evaluate the current and future conditions at FTRI-003 landfill and
request approval from the EPA and the KDHE for formal termination of the groundwater
monitoring program based on 33 years of post-closure (1983) and 19 years of post-ROD
groundwater monitoring data for the FTRI-003 landfill from 1997 (the date the ROD for FTRI-
003 was signed) to 2016. The May 2016 groundwater sampling event analytical laboratory
results will be used for the preparation of the Five-Year Review in 2017.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:1

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 10:18:00 AM

Project No.:K10004.03.02.00.00

Description: Inspection of SW Funston Landfill began at 1015.

Photograph No.: 2

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: East-Southeast

Time: 10:20:00 AM

Project No.:K10004.03.02.00.00

Description: View of the northeast section of the landfill, where several filled in trenches are located.

1




FTRI-003

Ft. Riley, Kansas

Photograph No.:3

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 10:24:00 AM

Project No.:K10004.03.02.00.00

Description: View of the sparse vegetation located on several of the filled in trenches on the east side of the

landfill.

Photograph No.: 4

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 10:30:00 AM

Project No.:K10004.03.02.00.00

Description: View of an area of an area with sparse vegetation located on the end of a filled in trench.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:5

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Southeast

Time: 10:33:00 AM

Project No.:K10004.03.02.00.00

Description: View of the drainage area located on the east-central section of the landfill.

Photograph No.: 6

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 10:41:00 AM

Project No.:K10004.03.02.00.00

Description: View of a repaired trench located with new vegetation along the east side of the landfill.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:7

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Southeast

Time: 10:34:00 AM

Project No.:K10004.03.02.00.00

Description: View of some debris located near the drainage area on the east side of the landfill.

Photograph No.: 8

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: North

Time: 10:38:00 AM

Project No.:K10004.03.02.00.00

Description: View of the former ponding areas on the east side of the landfill. Vegetation was observed.

4




FTRI-003

Ft. Riley, Kansas

Photograph No.:9

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Southeast

Time: 10:43:00 AM

Project No.:K10004.03.02.00.00

Description: View of new vegetation located on the southeast section of the landfill.

Photograph No.: 10

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 10:51:00 AM

Project No.:K10004.03.02.00.00

Description: View of the filled in trenches located on the south side of the landfill.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:11

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Southeast

Time: 10:57:00 AM

Project No.:K10004.03.02.00.00

Description: View of the rip rap area located on the south side of the landfill, which remains in good condition.

Photograph No.: 12

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: East

Time: 11:05:00 AM

Project No.:K10004.03.02.00.00

Description: Observed new grass growth located on the south side of the landfill near the Kansas River.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:13

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 11:09:00 AM

Project No.:K10004.03.02.00.00

Description: Observed some debris located on the south side of the landfill by the Kansas River.

Photograph No.: 14

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: North

Time: 11:18:00 AM

Project No.:K10004.03.02.00.00

Description: Began to inspect the West side of the landfill along the road.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:15

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Northeast

Time: 11:23:00 AM

Project No.:K10004.03.02.00.00

Description: View of a small area of sparse vegetation located along the east central section of the road.

Photograph No.: 16

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Southeast

Time: 11:27:00 AM

Project No.:K10004.03.02.00.00

Description: View of the signage for the landfill located near the entrance at FTRI-003.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:17

Photographer: W. Webster

Date: 05-16-2016

Contract: W912DQ-13-D-3000

Direction: Southwest

Time: 11:28:00 AM

Project No.:K10004.03.02.00.00

Description: Inspection of the landfill concluded at 1130.

End




FTRI-003
Ft. Riley, Kansas

Photographer: W. Webster | Date: 07-14-2016 Contract: W912DQ-13-D-3000

Photograph No.:1

Direction: South Time: 02:03:00 PM | Project No.:K10004.03.02.00.00

Description: W. Webster arrived on site to inspect the SW Funston Landfill for vegetation.

Photographer: W. Webster | Date: 07-14-20166 Contract: W912DQ-13-D-3000

Photograph No.: 2

Direction: East Time: 02:06:00 PM | Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the Northeast section of the landfill. The landfill had been cut for
hay.




FTRI-003
Ft. Riley, Kansas

Photographer: W. Webster | Date: 07-14-2016 Contract: W912DQ-13-D-3000

Photograph No.:3

Direction: East Time: 02:08:00 PM | Project No.:K10004.03.02.00.00

Description: View of vegetation growing on a former trench located on the Northeast side of the landfill.

Photographer: W. Webster | Date: 07-14-20166 Contract: W912DQ-13-D-3000

Photograph No.: 4

Direction: East Time: 02:09:00 PM | Project No.:K10004.03.02.00.00

Description: The far east section of the landfill remained unmowed. View of an unmowed section of a former
trench.




FTRI-003

Ft. Riley, Kansas

Photograph No.:5

Photographer: W. Webster

Date: 07-14-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 02:10:00 PM

Project No.:K10004.03.02.00.00

Description: View of the mowed and unmowed section on the east side of the landfill. Vegetation was observed
on the former trenches located on the Northeast section of the landfill.

Photograph No.: 6

Photographer: W. Webster

Date: 07-14-20166

Contract: W912DQ-13-D-3000

Direction: South

Time: 02:11:00 PM

Project No.:K10004.03.02.00.00

Description: View of the typical amount of vegetation growing on the former trench areas at the landfill.
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FTRI-003

Ft. Riley, Kansas

Photographer: W. Webster

Date: 07-14-2016

Contract: W912DQ-13-D-3000

Photograph No.:7

Direction: East

Time: 02:16:00 PM

Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the trench located on the east side of the landfill near the rip-rap

area.

Photographer: W. Webster

Date: 07-14-20166

Contract: W912DQ-13-D-3000

Photograph No.: 8
Direction: East

Time: 02:18:00 PM

Project No.:K10004.03.02.00.00

Description: View overlooking the former ponding area located on the east side of the SW Funston landfill.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:9

Photographer: W. Webster

Date: 07-14-2016

Contract: W912DQ-13-D-3000

Direction: Southeast

Time: 02:20:00 PM

Project No.:K10004.03.02.00.00

Description: View of vegetation located on the former ponding area at the SW Funston Landfill.

Photograph No.: 10

Photographer: W. Webster

Date: 07-14-20166

Contract: W912DQ-13-D-3000

Direction: East

Time: 02:21:00 PM

Project No.:K10004.03.02.00.00

Description: A closer look of the vegetation growing on the former ponding area.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:11

Photographer: W. Webster

Date: 07-14-2016

Contract: W912DQ-13-D-3000

Direction: South

Time: 02:26:00 PM

Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the former trench areas in the southeast section of the landfill.

Photograph No.: 12

Photographer: W. Webster

Date: 07-14-20166

Contract: W912DQ-13-D-3000

Direction: South

Time: 02:31:00 PM

Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the trench area located on the south of the landfill.
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FTRI-003
Ft. Riley, Kansas

Photographer: W. Webster | Date: 07-14-2016 Contract: W912DQ-13-D-3000

Photograph No.:13

Direction: North Time: 02:34:00 PM | Project No.:K10004.03.02.00.00

Description: View of the landfill looking north along the road.

Photographer: W. Webster | Date: 07-14-20166 Contract: W912DQ-13-D-3000
Photograph No.: 14

Direction: West Time: 02:40:00 PM | Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the former trench area located on the southwest side of the
landfill.




FTRI-003

Ft. Riley, Kansas

Photographer: W. Webster

Date: 07-14-2016

Contract: W912DQ-13-D-3000

Photograph No.:15

Direction: Northwest

Time: 2:43:00 PM

Project No.:K10004.03.02.00.00

Description: View of the Northwest section of the landfill and the vegetation growing.

Photographer: W. Webster

Date: 07-14-20166

Contract: W912DQ-13-D-3000

Photograph No.: 16
Direction: West

Time: 02:46:00 PM

Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the soil used to fill in the trenches on the west side of landfill.
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FTRI-003

Ft. Riley, Kansas

Photograph No.:17

Photographer: W. Webster

Date: 07-14-2016

Contract: W912DQ-13-D-3000

Direction: West

Time: 02:50:00 PM

Project No.:K10004.03.02.00.00

Description: View of the vegetation growing on the northwestern trench at the landfill.

Photograph No.: 18

Photographer: W. Webster

Date: 07-14-20166

Contract: W912DQ-13-D-3000

Direction: West

Time: 02:50:00 PM

Project No.:K10004.03.02.00.00

Description: A closer look at the vegetation growing on the most northwestern trench at the landfill.
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GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF02-42
Conducted By:|LV Concentration Units: | ,,q/L

Sampling Point ID:|
Sampling

PCE | TCE | cis-1,2 | vinyl chloride | |

Sampling
Date

Event DCF02-42 CONCENTRATION (ug

1 0 00 64.9 . . 0.4

2 77172003 77.0 5.4 4 0.4

3 107172003 75.1 5.5 4.9 0.4

4 47172004 64.9 5.1 4.2 0.4

5 87172004 44.8 3.6 2.7 0.4

6 47172005 55.7 5.1 3.8 0.25
7 87172005 60.1

8 37172006 58.9 2.8 1.4 0.25
9 107172007 29.1

10 47172008 12.6 0.6

11 47172009 16.5 1.3

12 6/1/2010 3.2

13 47172012 6.3 0.28 0.5 0.29
14 57172015 22.2 2.3 2.7 0.25
15 571872016 5.5 0.33 0.25 0.25
16

17

18

19

20

Coefficient of Variation:
Mann-Kendall Statistic (S):

Confidence Factor: >99.9%

Decreasing

>99.9%
Decreasing

100.0%

Concentration Trend: Decreasing

Decreasing

100
m—\ —

~—~~ i TCE
:l N _, A ot CiS-1,2
o 2006 Pilot Study
\:/. 10 inyl chloride
= N
=
IS
@ \?V \
(&)
C N
(e}
O

0.1 ! ! ! ! !

04/01 01/04 10/06 07/09 04/12 12/14 09/17

Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
= 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF02-42 Post 2006 Pilot Studies
Conducted By:|LV Concentration Units: | ,,q/L
Sampling Point ID:| PCE | TCE | cis-1,2 [ vinyl chloride | | |

Sampling Sampling

Event Date 06 PILOT STUDIES CONCENTRATION (pu

1 0 00 9.
2 47172008 12.6 0.6
3 47172009 16.5 1.3
4 6/1/2010 3.2
5 4/172012 6.3 0.28 0.5 0.29
6 57172015 22.2 2.3 2.7 0.25
7 5/18/2016 5.5 0.33 0.25 0.25
8
9
10
11
12
13
14
15
16
17
18
19
20
Coefficient of Variation: 0.70 0.89
Mann-Kendall Statistic (S): -7 0
Confidence Factor: 80.9% 40.8%
Concentration Trend: Stable Stable

100

e P CE

~—~~ il TCE
-
B) \/\ A s CiS-1,2
= 10 inyl chloride
N—
= ~N
© <
© 2006 Pilot Study %
g ! l/.\
o \.A// \
c
)
O
0.1 1 1 1 1 1 1 1

10/06 0208 07/09 11/10 04112 08/13 12114 05/16 09/17
Sampling Date

Notes:
. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
= 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF02-46A
Conducted By:|LV Concentration Units: | ,,q/L
Sampling Point ID:| PCE | TCE | | | |

Sampling Sampling

EVent Date DCF02-46A CONCENTRATION (p

1 0 00 .6 .
2 47172003 2 0.8
3 77172003 2.6 1.2
4 107172003 1.5 0.7
5 47172004 1.7 0.8
6 87172004 1.7 0.3
7 47172005 0.8 0.25
8 107172005 1.5 0.7
9 37172006 0.25 0.6
10 107172006 1.2 0.8
11 47172007 0.25
12 47172008 0.25
13 47172009 9.6
14 6/1/2010 21.5
15 87172011 10
16 107172011 7.9
17 47172012 3.9 0.8
18 57172013 3.9 1.2
19 47172014 0.13 0.15
20 57172015 0.43 0.25
21 571772016 0.89 0.33
22
23
24
25
Coefficient of Variation: 1.41 0.61
Mann-Kendall Statistic (S): -24 -36
Confidence Factor: 75.4% 95.9%
Concentration Trend: No Trend Decreasing
100
P CE
— il TCE
2 2006 Pilot Study
c
.2
3
= 1 /
()
[3)
c
o
O
0.1 1 1 1 1 1
04/01 01/04 10/06 07/09 04/12 12/14 09/17

Sampling Date

Notes:
. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF02-46A Post 2006 Pilot Studies
Conducted By:|LV Concentration Units: | ,,q/L
Sampling Point ID:| PCE | TCE | | | | |
SaE”\}ggfg Sampling DCF02-46A POST 2006 PIL: DIES CONCENTRATION
1 0 006 . 0.8
2 47172007 0.25
3 47172008 0.25
4 47172009 9.6
5 6/172010 21.5
6 87172011 10
7 10/172011 7.9
8 47172012 3.9 0.8
9 57172013 3.9 1.2
10 47172014 0.13 0.15
11 57172015 0.43 0.25
12 571772016 0.89 0.33
13
14
15
16
17
18
19
20
Coefficient of Variation: . 0.70
Mann-Kendall Statistic (S): -4
Confidence Factor: . 70.3%
Concentration Trend: No Trend Stable

100
—— P CE

P g TCE
E A
g 10 2006 Pilot Study
c
9
IS
=
c 1
5 ' —
(&S]
=
o
O

0.1 1 1 1 1 1 1 1 1

0505  10/06 02008  07/09  11/10 0412 0813 1214 0516  09/17
Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;

= 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF02-46C
Conducted By:|LV Concentration Units: | ,,q/L
Sampling Point ID:| PCE | | | |

Sampling Sampling

EVent Date DCF02-46C CONCENTRATION (p

1 0 00 .
2 47172003 0.55
3 77172003 0.55
4 107172003 0.55
5 47172004 0.55
6 87172004 0.55
7 47172005 0.25
8 107172005 0.25
9 37172006 0.25
10 107172006 0.55
11 47172007 0.25
12 47172008 11.8
13 47172009 23.1
14 6/1/2010 18
15 107172011 2.6
16 47172012 0.64
17 57172013 0.33
18 47172014 0.93
19 57172015 0.46
20 571772016 0.39
21
22
23
24
25
Coefficient of Variation: 2.04
Mann-Kendall Statistic (S): 1
Confidence Factor: 50.0%
Concentration Trend: No Trend
100 PCE
Q j /\\ e PCE
g 10 2006 Pilot Study
c
o
3
c 1 A
KD \.H-\_‘J,\/ \\/\\‘
[3)
c
o
O
0.1 1 1 1 1 1
04/01 01/04 10/06 07/09 04/12 12/14 09/17

Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF02-46C Post 2006 Pilot Studies
Conducted By:|LV Concentration Units: | ,,q/L
Sampling Point ID:| PCE | | | | | |
SaE”\}ggfg Sampling DCF02-46C POST 2006 PIL DIES CONCENTRATION (
1 0 006 0.
2 47172007 0.25
3 47172008 11.8
4 47172009 23.1
5 6/1/2010 18
6 107172011 2.6
7 47172012 0.64
8 57172013 0.33
9 47172014 0.93
10 57172015 0.46
11 571772016 0.39
12
13
14
15
16
17
18
19
20
Coefficient of Variation:

Mann-Kendall Statistic (S):
Confidence Factor:

Concentration Trend: No Trend

100 PCE
2006 Pilot Study

J /\\ e PCE
10

1
<V \\/\\.
0.1 1 1 1 1 1 1 1
05/05 10/06 02/08 07/09 11/10 04/12 08/13 12/14 05/16 09/17

Concentration (ug/L)

Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;

= 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date: [6-Jul-16 Job ID:[FTRI-027 |
Facility Name:|HydroGeoLogic, Inc. Constituent:([DCF06-25 / DCF96-25 |
Conducted By:|LV Concentration Units: | ,q/L

Sampling Point ID:| PCE [ TCE [ cis-1,2 | trans-1,2 | [ |

SaE'I‘,p"”g Sag’p"”g DCF06-25 / DCF96-25 CONCENTRATION (

1 . 3

2 77172000 60.3 4.3 5.1

3 107172000 56.4 4.3 4.9

4 37172001 56.6 5.6 4.8

5 107172001 68.6 5.8 6.3

6 37172002 67.2 6.2 6.5

7 77172002 58.5 5.2 6.6

8 10/1/2002 64.9 6.5 7.1

9 47172003 74.2 7.5 10.3

10 77172003 65.7 9.3 12.9

11 10/1/2003 74.3 8.3 10.7

12 47172004 53.9 8.7 12.2

13 87172004 49.7 6.2 9.9

14 47172005 54 6.8 9.8

15 87172005 61.3

16 107172005 58.3 6.6 10.7

17 37172006 62.4 6.8 10.3

18 107172006 61.2

19 107172007 8.0

20 47172008 32.8

21 47172009 14.9

22 6/1/2010 22.8

23 87172011 33

24 107172011 25

25 47172012 27 2.7 3.0 0.5

26 57172013 39.5 5.5 8.5 0.25

27 47172014 37.6 3.9 5.2 0.17

28 57172015 31.9 3.7 4.1 0.25

29 571872016 28.8 3 3.9 0.25

30

0.33
1

Coefficient of Variation: [ [
| [
| 50.0% |

Mann-Kendall Statistic (S):
Confidence Factor:

Concentration Trend: SN EEE[] No Trend No Trend Stable

100

W et PCE

E W —e—TCE
O )
E) —p— CiS-1,2
5 10 e 12
c
°
T
= ) 2006 Pilot Study
3 L
o
c
o
: \/(—x

0‘1 1 1 1 1 1 1

07/98 04/01 01/04 10/06 07/09 04/12 12/14 09/17

Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
= 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV =1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|6-Jul-16 Job ID:|FTRI-027
Facility Name:|HydroGeoLogic, Inc. Constituent:| DCF06-25 / DCF96-25 Post 2006 Pilot Studies
Conducted By:|LV Concentration Units: | ,,q/L
Sampling Point ID:| PCE | TCE | cis-1,2 [ trans-12 ] | | |
SaE”\}ggfg Sampling F96-25 POST 2006 PIL DIES CONCENTRATION (i
1 0 006 61.
2 107172007 8
3 47172008 32.8
4 47172009 14.9
5 6/1/2010 22.8
6 87172011 33
7 107172011 25
8 47172012 27 2.7 3.0 0.5
9 57172013 39.5 5.5 8.5 0.25
10 47172014 37.6 3.9 5.2 0.17
11 57172015 31.9 3.7 4.1 0.25
12 571872016 28.8 3 3.9 0.25
13
14
15
16
17
18
19
20
Coefficient of Variation: . 0.29 0.43 0.44
Mann-Kendall Statistic (S): -2 -2 -3
Confidence Factor: . 59.2% 59.2% 67.5%
Concentration Trend: No Trend Stable Stable Stable

100

s PCE

— il TCE
g’ et CiS-1,2
= 10 et trANS-1,2
~ ¥ S—
(=

o
4c_-u- 2006 Pilot Study

g S

c 1

(]

o

=

o
O

0.1 1 1 1 1 1 1 1 1

0505  10/06 02008  07/09  11/10 0412 0813 1214 0516  09/17
Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;

= 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




FINAL
2016 ANNUAL LONG-TERM MONITORING REPORT
DRY CLEANING FACILITIES AREA OPERABLE UNIT 003
(FTRI-027)
FORT RILEY, KANSAS

REGIONAL LTO/LTM FOR SEVEN INSTALLATIONS

Prepared for:

U.S. Army Corps of Engineers
Kansas City District

Contract W912DQ-13-D-3000
Task Order 0004

Prepared by:

HydroGeoLogic, Inc.
6340 Glenwood, Suite 200
Building #7
Overland Park, KS 66202

December 2016



FINAL
2016 ANNUAL LONG-TERM MONITORING REPORT
DRY CLEANING FACILITIES AREA OPERABLE UNIT 003
(FTRI-027)
FORT RILEY, KANSAS

REGIONAL LTO/LTM FOR SEVEN INSTALLATIONS

Prepared for:

U.S. Army Corps of Engineers
Kansas City District
601 East 12" Street
Kansas City, MO 64106

Contract W912DQ-13-D-3000
Task Order 0004

Prepared by:

HydroGeoLogic, Inc.
6340 Glenwood, Suite 200
Building #7
Overland Park, KS 66202

December 2016



TABLE OF CONTENTS

Section Page
1.0 INTRODUCTION. ...ttt e 1-1
1.1  SITE DESCRIPTION ......cciuiiitiiitiiie e e e 1-2

1.2 SITE HISTORY ..ottt e 1-3

1.3 PURPOSE AND SCOPE...... ..ottt 1-5

2.0 GROUNDWATER SAMPLING, RESULTS AND ANALYSIS.......cccovviinnnn.. 2-1
2.1  STATIC WATER LEVELS ... 2-1

2.2  GROUNDWATER SAMPLING AND ANALYSIS.....cccoiiiiiiiiiiiienns 2-1

2.3 ANALYTICAL RESULTS ..ottt 2-2

2.4 STATISTICAL ANALYSIS ..o 2-3

2.4.1 Statistical Analysis Data ...........cooeviiiiiiiiiiiiiiiii e 2-3

2.4.2 Results of Statistical AnalySiS.........ccevitiiiiiiiiiiiiiiiiiieieianannn. 2-4

2.5 NATURAL ATTENUATION PARAMETERS ........ccooiiiiiiiiiiiiiinn, 2-5

2.6  PILOT STUDY PERFORMANCE REVIEW .........cciiiiiiiiiiiiiiiienn, 2-6

2.7  WELL INSPECTION AND MAINTENANCE .......cccoiiiiiiiiiiiiiienn, 2-8

2.8  OPTIMIZATION ..ottt e e e e 2-8

3.0 SUMMARY AND RECOMMENDATIONS ..ot 3-1
3.1  GROUNDWATER FLOW ...t 3-1

3.2 ANALYTICAL RESULTS ..ot 3-1

3.3  STATISTICAL ANALYSIS ... 3-1

3.4  PILOT STUDY PERFORMANCE.......c..coiiiiiiiiiiiiiieiieeeeea 3-2

3.5 WELL MAINTENANCE ...t 3-2

3.6  OPTIMIZATION RECOMMENDATIONS .....coiiiiiiiiiiiiieceieeeen 3-2

4.0  REFERENCES. ... ..ot 4-1

U.S. Army Corps of Engineers, Kansas City District
i



LIST OF TABLES

Table 2.1 Static Water Levels
Table 2.2 May 2016 Summary of Detections
Table 2.3 Historical Analytical Results Summary - AOC 1 and AOC 2 Pilot Study Area
Table 2.4 Historical Analytical Results Summary - AOC 3 Pilot Study Area
Table 2.5 Contaminant Concentration Trends - AOC 1 and AOC 2 Pilot Study Area
Table 2.6 Post 2006 Pilot Study, Contaminant Concentration Trends - AOC 1 and AOC 2
Pilot Study Area
Table 2.7 Contaminant Concentration Trends - AOC 3 Pilot Study Area
Table 2.8 Post 2006 Pilot Study, Contaminant Concentration Trends - AOC 3 Pilot Study
Area
Table 2.9 May 2016 Groundwater MNA Parameter Evaluation
LIST OF FIGURES
Figure 1.1  Site Location
Figure 1.2 Site Features — May 2016
Figure 2.1  Potentiometric Surface Map - May 2016
Figure 2.2  Historical PCE Results
Figure 2.3 Historical TCE Results
Figure 2.4 Historical cis-1,2-DCE Results
Figure 2.5  Historical VC Results
APPENDICES
Appendix A Quality Control Summary Report (text and tables only)
Appendix B Field Forms
Appendix C Historical Data (provided on CD only)
Appendix D Mann-Kendall Trend Analysis

U.S. Army Corps of Engineers, Kansas City District
ii



LIST OF ACRONYMS AND ABBREVIATIONS

AOC
btoc

COC
cy

DCE
DCFA
DO
DPW

EPA

FTRI
ft

HGL

IC
IDW

KDHE

LTM
LTO

MAROS
MCL
pg/L
mg/L
MNA
mV

ORP
ou

PCE

QC
QCSR

RD/RA
RI
ROD

area of concern
below top of casing

chemical of concern
cubic yard

dichloroethene

Dry Cleaning Facilities Area
dissolved oxygen
Directorate of Public Works

U.S. Environmental Protection Agency

Fort Riley, Kansas
feet or foot

HydroGeoLogic, Inc.

institutional control
investigation-derived waste

Kansas Department of Health and Environment

long-term monitoring
long-term operations

Monitoring and Remediation Optimization System
maximum contaminant level

micrograms per liter

milligrams per liter

monitored natural attenuation

millivolts

oxidation-reduction potential
operable unit

tetrachloroethene

quality control
Quality Control Summary Report

Remedial Design/Remedial Action
Remedial Investigation
Record of Decision

U.S. Army Corps of Engineers, Kansas City District
iii



LIST OF ACRONYMS AND ABBREVIATIONS (Continued)

RSKs
SWL

TA2
TCE

TO
TOC

UPRR
USACE

VC
VOC

Risk-Based Standards for Kansas
static water level

Training Area 2
trichloroethene

task order
total organic carbon

Union Pacific Railroad
U.S. Army Corps of Engineers

vinyl chloride
volatile organic compound

U.S. Army Corps of Engineers, Kansas City District
v



FINAL
2016 ANNUAL LONG-TERM MONITORING REPORT
DRY CLEANING FACILITIES AREA OPERABLE UNIT 003
(FTRI-027)
FORT RILEY, KANSAS
REGIONAL LTO/LTM FOR SEVEN INSTALLATIONS

1.0 INTRODUCTION

HydroGeoLogic, Inc. (HGL) is conducting long-term monitoring (LTM) at the Dry Cleaning
Facilities Area Operable Unit 003 (OU 003), at Fort Riley (FTRI), Kansas, also referred to as
site. FTRI-027. This work is being conducted under U.S. Army Corps of Engineers,
Northwestern Division, Kansas City District (USACE) contract W912DQ-13-D-3000, task
order (TO) 0004, Regional Long-Term Operations (LTO)/LTM. LTM sampling and reporting
is being completed as required under the 2008 Record of Decision (ROD), which specified
monitored natural attenuation (MNA) and institutional controls (ICs) (USACE, 2008).

HGL’s original scope of work for FTRI-027 included annual gauging of 27 LTM wells and
annual sampling of 25 of the LTM wells. During the 2015 sampling event, LTM well DCF96-
36 could not be located. HGL was informed by the FTRI Directorate of Public Works (DPW)
that the well was destroyed by river erosion and will no longer be listed as an LTM well. In
addition, optimization recommendations presented in the 2015 Annual Long-Term Monitoring
Report (HGL, 2016a) and approved by USACE eliminated the following six wells from the
annual sampling in 2016: DCF02-49C, DCF00-34C, DCF99-37C, DCF99-38C, 354-99-11C,
and DCFO03-50C. These wells will be sampled in 2017. However, HGL gauged the five wells
on the north side of the Kansas River and static water level (SWL) data were used along with
the other LTM SWL data collected to create a potentiometric surface map. The wells that were
gauged were: DCF02-49C, DCF00-34C, DCF99-37C, DCF99-38C, and 354-99-11C.

This Annual Report presents the results of the annual LTM sampling event conducted in May
2016. HGL conducted the following activities for the May 2016 annual groundwater sampling
event:

e Located and inspected the condition of the 25 LTM wells located on the north side of the
Kansas River and recorded any deficiencies found;

e Recorded SWL measurements in the 25 LTM wells located on the north side of the
Kansas River;

e Collected groundwater samples from 18 of the 26 LTM wells (one of the 19 wells to be
sampled had an insufficient amount of water to sample). During sampling the field team
measured and recorded field water quality parameters (temperature, pH, specific
conductivity, oxidation reduction potential [ORP], dissolved oxygen [DO], and turbidity)
to ensure field parameters had stabilized before samples were collected;
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e Submitted groundwater samples for analysis of volatile organic compounds (VOCs) and
natural attenuation parameters (methane, ethene, ethane, alkalinity, total organic carbon
[TOC], nitrate, nitrite, sulfate, sulfide, chloride), along with quality control (QC)
samples (field duplicates, matrix spike/matrix spike duplicate, and trip blanks);

e Validated laboratory data and reported the results of data validation in a Quality Control
Summary Report (QCSR); and

e Prepared this 2016 Annual Groundwater Monitoring Report to summarize and evaluate
the laboratory analytical and hydrogeologic data from the annual groundwater sampling
event.

The QCSR for this sampling event was submitted as a separate report (HGL, 2016b). The text
and tables from the QCSR are included in Appendix A for completeness. The QCSR discusses
laboratory and field quality control, including field completeness, sampling techniques, sampling
precision, trip blank results, and any deviations from planned activities.

1.1  SITE DESCRIPTION

The following site description and history is summarized from the ROD (USACE, 2008). FTRI-
027 is located in the southwest portion of the Main Post cantonment area in the southern region
of Fort Riley, which is located in Geary and Riley Counties, near Junction City, Kansas (Figure
1.1). FTRI-027 is bisected by the Kansas River, which runs through the site from the
northwestern edge to the southeastern edge. The site consists of the following five investigation
areas (see Figure 1.2):
1) Dry Cleaning Facilities Area (DCFA), original study area consisting of two areas:
a) Former Buildings 180/181/182 Area
b) Former Buildings 183/184 Area
2) The Transition Zone,
3) The Island,
4) The Horse Corral, and
5) Training Area 2 (TA2).

The five investigation areas are described in the ROD as follows (USACE, 2008):

The DCFA

The DCFA consists of two areas, the former Buildings 180/181/182 Area and the former
Buildings 183/184 Area, where dry cleaning operations were conducted. The DCFA lies atop
an alluvial terrace that consists of clays, sands, and silts overlying Permian-age sedimentary
rock composed of alternating sequences of shale and limestone. A bedrock erosional channel
underlies the eastern portion of former Building 181 site. The axis of the channel runs
northeast/southwest, slopes to the southwest, and extends through the Transition Zone into the
Island. Sand is present at depth within the bedrock erosional channel.

The Transition Zone
The Transition Zone separates the alluvial terraces beneath the DCFA from the river alluvial
deposits that underlie the Island and the Horse Corral. The Transition Zone is where the geology
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“transitions” from the upper terrace system beneath the DCFA to the point bars of the alluvial
system beneath the Island and the Horse Corral. The Transition Zone is composed of Kansas
River alluvium interspersed with colluvial deposits from the upland and terrace areas. Soil in
the Transition Zone is composed primarily of alluvial sediment deposited by the Kansas River.
The subsurface lithology within the Transition Zone consists of an upward-fining sequence of
medium to coarse sand with traces of gravel present above the bedrock. The deposits fine upward
into a fine sand with an upper layer of silty clay/clayey silt present in places. The Union Pacific
Railroad (UPRR) tracks lie within the Transition Zone.

The Island

The Island consists of a point bar formed by the Kansas River. This area is located between the
DCFA and the Kansas River. The Island consists of approximately 40 heavily-wooded acres that
are undeveloped and currently serve as a winter roosting area for bald eagles. The Island is
underlain by Kansas River alluvium, composed of river sediments and erosional deposits from
the upland and terrace areas. Subsurface lithologies in this area represent an upward-fining
sequence typical of alluvial point bar and floodplain sediments.

The Horse Corral

The Horse Corral is the western portion of a point bar located downstream of the Island, and is
located southeast of OU 003. This area is located immediately west and adjacent to the 354 Area
Solvent Detections site (OU 005). The Horse Corral is bounded by Henry Drive to the east, the
Kansas River to the west and south, and the UPRR tracks to the north. The point bar is currently
used for pasturing and training Fort Riley’s horses. The Horse Corral is underlain by Kansas
River alluvium is composed of river sediments and erosional deposits from the upland and
terrace area. Subsurface lithologies in this area represents an upward-fining sequence typical of
alluvial point bar and floodplain sediments.

TA2

TA2 consists of the Kansas River floodplain located along the south side of the Kansas River
directly across from the Island. TA2 is heavily wooded and is used by FTRI for military
exercises. It is undeveloped and is also a winter roosting area for bald eagles. TA2 is underlain
by Kansas River alluvium is composed of Kansas river sediments and erosional deposits from
the upland and terrace area. Subsurface lithologies in this area represents an upward-fining
sequence typical of alluvial point bar and floodplain sediments.

1.2 SITE HISTORY

Buildings 180/181 were the location of the original dry cleaning (1930 to 1983) and laundry
operations (1915 to 1983) before these operations were transferred to Building 183. The former
Building 180/181 Area is located south of Custer Road. Building 182 was a storage building.
Stoddard solvent, a petroleum distillate mixture, was used as the dry cleaning solution from
1944 until 1966. From 1966 until dry cleaning operation ceased in 1983, tetrachloroethene
(PCE) was used as the cleaning solution. Buildings 180/181 and 182, and the surrounding
parking lots and sidewalks were demolished in the summer of 2000. Building 183 housed laundry
facilities from 1941 to 2002 and included dry cleaning facilities from 1983 to 2002. A steam
generation plant was present at Building 184. Buildings 183 and 184 were located north of Custer
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Road. Buildings 183 and 184, and most surrounding structures, were demolished in the fall
2002. The locations where Buildings 180/181, 182, 183, and 184 once stood are now empty
grassy lots.

Environmental investigations and sampling events performed at Fort Riley in the 1970s and
1980s identified activities and facilities where hazardous substances had been released or had
the potential to be released into the environment. Site investigation field activities at the DCFA
began in October 1991. In addition, several pilot studies involving the injection of sodium
permanganate solution, potassium permanganate, and/or CAP 18™ (a proprietary unsaturated
vegetable oil-based product that provides a long-term carbon source for anaerobic
bioremediation) were conducted at the following site areas of concern (AOCs) (see Figure 1.2)
from November 2005 through September 2006:
e AOC 1 - soil source removal area in the DCFA.
e AOC 2 - groundwater injection area in the vicinity of AOC 1.
e AOC 3 - vadose and saturated zone injection site near wells DCF02-42 and DCF06-25.
e “Other Areas” (previous report reference) - groundwater injection areas in the vicinity
of:
o DCFO02-49C (referred also to as the Pilot Study Area on the Island in this report).
o DCF99-37C (referred also to as the Pilot Study Area Northwest of the Horse
Corral in this report).
o 354-99-11C (referred also to as the Pilot Study Area Northeast of the Horse
Corral in this report).

In February 2010, an additional groundwater injection pilot study was conducted at AOC 2.

The following table is a brief summary of site activities conducted.

1992 Preliminary Assessment was conducted, including monitoring well installation.
PCE, trichloroethene (TCE), cis-1,2-dichloroethene (DCE) and vinyl chloride (VC)
detected in soil and groundwater at DCFA.

1994 Remedial Investigation (RI) conducted to identify the types, quantities, and
distribution of contaminants.

1994/1995 Soil vapor extraction contaminant removal action and pilot study conducted.

1995 Feasibility Study prepared and submitted.

1998 RI approved by the Kansas Department of Health and Environment (KDHE) after
completion of additional sampling.

2000 U.S. Environmental Protection Agency (EPA) conducted a review of removal

actions conducted in 1994 and 1995.
FTRI conducted additional source screening.

2002 Additional groundwater investigations conducted. Soil sampling conducted after
demolition of Buildings 183 and 184.
2004 Addendum to RI prepared summarizing additional soil and groundwater

investigations conducted in 2002, submitted, and approved.

2005 to 2007 AOC 1 and AOC 2: Pilot study for soil and groundwater remediation conducted,
involving the treatment and removal of 2,400 cubic yards (cy) of soil, the injections
of 3,692 gallons of 10 percent sodium permanganate solution and 8,200 pounds of
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CAP18™. AOC 3: Pilot study involving vadose zone injection of approximately
7,400 pounds of sodium permanganate aqueous solution.

Other Areas: Pilot study involving injection of 5,530 pounds of CAP18™,

2008 ROD approved with selected remedy of MNA and ICs.

Remedial Design/Remedial Action Plan submitted.

2008 and 2009 | Annual groundwater monitoring conducted as part of MNA.

2010 AOC 1 and AOC 2: Treatment of groundwater with 2,500 pounds of CAP18™,

2011 to present | Annual groundwater monitoring conducted as part of MNA.

2012 Five-Year Review indicates biodegradation is contributing to decrease in PCE
concentrations.

1.3 PURPOSE AND SCOPE

The baseline human health and ecological risk assessments completed for FTRI-027 found that
the estimated risks to human health and the environment were within or below the EPA
acceptable levels. Therefore, no chemicals of concern (COCs) were identified in the ROD.
However, because groundwater at FTRI-027 is considered to have a potential beneficial use as
a drinking water source due to its hydraulic connection to the Kansas River, drinking water
standards have been considered relevant and appropriate as cleanup levels. According to the
ROD, clean-up levels are defined as the EPA maximum contaminant levels (MCLs).

The selected remedy for remediation of groundwater contamination at FTRI-027 was MNA and
ICs. MNA relies on natural degradation processes occurring at the site to further reduce
contaminant concentrations to levels below the MCLs. MNA groundwater sampling has been
conducted at FTRI-027 since approval of the ROD, from 2008 through 2016. This report
presents the results of the 2016 annual groundwater sampling event, which included sampling
wells in the DCFA, Transition Zone, and the Island, but did not include sampling the wells in
the Pilot Study Areas on the Island and the Horse Corral, or TA2.

ICs identified in the ROD include:
e Restricting use to non-residential
e Limiting public access
e Prohibiting installation of drinking water wells and groundwater use in the area

¢ Involving Directorate of Public Works - Environmental Division personnel in proposed
future plans for the DCFA Site

Restrictions are to be enforced through the Installation Real Property Master Plan.
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2.0 GROUNDWATER SAMPLING, RESULTS AND ANALYSIS

This section summarizes the fieldwork conducted during the May 2016 annual groundwater
sampling event, the groundwater sample analytical results, a comparison of the analytical results
to risk-based levels, and the results of the statistical analysis performed.

2.1 STATIC WATER LEVELS

SWLs were measured in monitoring wells located on the north side of Kansas River on May 16,
2016, except in well DCF93-08. A SWL could not be measured in well DCF93-08 because the
water level was below the top of the pump. When attempting to sample this well on May 18,
2016, the field team removed the pump from the well and measured a SWL of 41.8 feet (ft)
below top of casing (btoc).

An electronic water-level meter was used to measure SWL below the top of the well casings to
the nearest 0.01 ft. Table 2.1 presents SWL data collected during the May 2016 sampling event
along with SWLs from the previous four sampling events. Figure 2.1 presents the potentiometric
surface generated from the May 2016 SWL measurements. Based on the water level elevations, the
groundwater flow at the site is generally southwest toward the Kansas River. This is consistent
with historical data.

2.2 GROUNDWATER SAMPLING AND ANALYSIS

The 2016 groundwater sampling event at FTRI-027 was conducted May 16, 17, and 18. Eighteen
of the nineteen wells planned to be sampled were sampled during the field event. The following
is a list of deviations from the Site-Specific Work Plan:

e Per approved recommendations in the 2015 Annual Long-Term Monitoring Report (HGL,
2016a) the following wells were not sampled in 2016: DCF02-49C, DCF00-34C,
DCF99-37C, DCF99-38C, 354-99-11C, and DCF03-50C.

e Well DCF93-08 could not be sampled because there was an insufficient amount of water
in the well.

e It was discovered during the field event that there are two wells in the vicinity of the
DCFO06-25 well location. Some historical maps show a well labeled DCF06-25 in the
area and other maps show a well labelled DCF96-25 in the same location. One well is
approximately 3 -inch in diameter (this is the well that was sampled in 2015). The second
well, located about 50 feet east of the first well in a more densely wooded area, is a 2-
inch diameter well and has a dedicated pump. Per discussions with FTRI DPW after
discovering the wells, the 2-inch well was sampled using the dedicated pump. It is
believed that the %-inch well is DCF96-25, which FTRI DPW thought had been
abandoned.

The monitoring well locations are shown on Figure 1.2. Groundwater sampling was performed
using low-flow purging protocol in accordance with the Site-Specific Work Plan (HGL, 2014).
Groundwater samples were collected using dedicated QED SamplePro bladder pumps at 17 of
the wells. Groundwater samples were collected from monitoring well DCF96-27 using a
peristaltic pump, because the inside well diameter was approximately one inch. Because all but
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one of the wells had a dedicated pump, cross contamination of the wells from using a non-
dedicated pump during sampling was not a concern. Thus, the wells were not sampled in a
specific order (i.e., wells with the lowest concentrations first).

A YSI 556 meter with a flow-through cell was used for measuring the following stabilization
parameters during well purging: temperature, pH, specific conductivity, ORP, and DO. A
Hanna meter was used to measure turbidity. Groundwater samples were collected when the
stabilization parameters were observed within the stated range for three consecutive readings
monitored at 5-minute intervals. In addition to the stabilization parameters measured prior to
sampling, a ferrous iron reading was collected using a Hach test kit. Results of the field readings
for the 2016 sampling event were recorded on field sampling forms included in Appendix B.

All groundwater samples and QC samples collected were shipped to Accutest Laboratories, Inc.
in Orlando, Florida for analysis. The LTM wells were sampled for laboratory analysis of VOCs
and the following MNA parameters: methane, ethene, ethane, alkalinity, TOC, nitrate, nitrite,
sulfate, sulfite, and chloride. HSW Engineering in Tampa, Florida, conducted the data
validation, which is included in the QCSR (HGL, 2016b).

Liquid investigation-derived waste (IDW) generated during sampling activities was
containerized, labeled and stored until analytical results were received and evaluated. The IDW
was then disposed of by Solvent Recovery, LLC. Disposable materials such as latex gloves,
used PPE, paper towels, and similar items, were placed and sealed in plastic garbage bags for
disposal with sanitary waste from the site.

2.3 ANALYTICAL RESULTS

A summary of the laboratory analyses results are presented in Table 2.2 along with a comparison
to MCLs (EPA, 2016) and KDHE Risk-Based Standards for Kansas (RSKs) (KDHE, 2010) for
residential groundwater (KDHE, 2010). Table 2.2 also includes the results of the MNA
parameter analyses. MNA parameter results are discussed further in Section 2.5.

The only contaminants detected above their respective MCLs were PCE, cis-1,2-DCE, and VC.

PCE was detected above the MCL of 5 micrograms per liter (ug/L) at the following well
locations:

e DCF02-42 (5.5 pg/L)
o DCF02-44A (12.4 ug/L)
e DCF02-44C (18.5 pg/L)
e DCF02-47C (6.2 pg/L)
e DCF02-48C (11.0 pg/L)
e DCF06-25 (28.8 pg/L)

VC and cis-1,2-DCE were detected in only one well at concentrations above their MCLs of 2
png/L and 70 pg/L, respectively: DCF93-13 at 7.5 ug/L (VC) and 73.4 pug/L (cis-1,2-DCE).
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Tables 2.3 and 2.4 present a summary of the available historical analytical laboratory results for
the AOC 1 and AOC 2 Pilot Study Area and the AOC 3 Pilot Study Area, respectively. Figures
2.2 through 2.5 present the April 2009, April 2012, May 2015, and May 2016 groundwater
results for PCE and associated daughter products TCE, cis-1,2-DCE, and VC. The April 2009
data are representative of the site after the 2006 pilot studies and prior to the 2010 Pilot Study.
The April 2012, May 2015, and May 2016 datasets show concentration levels at 2, 5, and 6
years after the 2010 Pilot Study, respectively.

The map of PCE concentrations for 2016 (Figure 2.2) shows one general area of contamination
above the MCL of 5 ug/L. The area encompasses the AOC 3 Pilot Study Area and the DCFO02-
44, DCF02-47, and DCF02-48 well locations to the southeast along the Kansas River. The PCE
plumes have fluctuated over the monitoring time period.

Figure 2.3 presents the TCE concentration data. Following the 2006 pilot studies all TCE
concentrations have been below the MCL.

The map of cis-1,2-DCE concentrations (Figure 2.4) shows one area of contamination above the
MCL of 70 pg/L. The plume is centered around well DCF93-13, located in the AOC 1 and
AOC 2 Pilot Study Area. This is the first time the concentration of cis-1,2-DCE has exceeded
the MCL at this location.

The map of VC concentrations (Figure 2.5) shows one area of contamination above the MCL of
2.0 pg/L. The plume is centered around well DCF93-13 located within the AOC 1 and AOC 2
Pilot Study Area. The concentrations of VC have increased since the 2006 pilot studies.

2.4 STATISTICAL ANALYSIS

The Mann-Kendall trend analysis was conducted on available PCE, TCE, cis-1,2-DCE, trans-
1,2-DCE, and VC data to identify potential trends in contaminant concentrations at FTRI-027.
Analysis was performed using the GSI Mann-Kendall Toolkit (GSI, 2012).

2.4.1 Statistical Analysis Data

Data from Tables 2.3 and 2.4 were used for trend analysis. The data were divided into two
datasets for the trend analyses. One dataset included all available historical data from February
2000 to present (see Appendix C) and the second dataset included all available data obtained
after the 2006 pilot studies (post 2006).

Trend analyses were evaluated for well locations with at least four sampling events and two
detections of at least one of the contaminants of concern. Before running the trend analysis on
the data presented in Tables 2.3 through 2.5, “U” coded and “ND” data (data where there were
no detections above the method detection limit) were converted to values representing half the
presented detection limit. If no detection limit was available, the value of 0.25 ug/L was used,
because the majority of nondetects in the dataset with detection limits were 0.50 U. The Mann-
Kendall Trend graphs for the full dataset and post-2006 dataset are included in Appendix D.
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2.4.2 Results of Statistical Analysis

The results of the Mann-Kendall trend analyses are summarized in the following tables:

Pilot Study Area Full Dataset Post-2006 Pilot Study Dataset
AOC 1 and AOC 2 Table 2.5 Table 2.6
AOC 3 Table 2.7 Table 2.8

Statistical analyses were run on the full available dataset to present an overall picture of the
contaminant trends. However, the following discussions focus on the results of post-2006 dataset
trend analyses. Focusing on the smaller, more recent, dataset is intended to give a better
indication as to the contaminant trends based on the site conditions produced by the introduction
of chemicals to enhance biodegradation within the most contaminated zones.

AOC 1 and AOC 2 Pilot Study Area
Treatment Area Wells

The treatment area wells in the AOC 1 and AOC 2 Pilot Study Area include DCF92-05, DCF93-
13, and DCFO06-40. The contaminant trend analysis indicates that two of the wells (DCF93-13
and DCF06-40) have decreasing PCE trends and at one well (DCF92-05) there is no trend in
PCE concentrations (Table 2.6). PCE contaminant levels have been at or below the MCL of 5
pg/L at well DCF92-05 since the May 2013 sampling event and well DCF93-13 since the
January 2007. The PCE concentrations at DCF06-40, which were consistently above the MCL
from October 2001 through August 2011, have since fluctuated above and below the MCL and
was below the MCL during the May 2016 sampling event with a detection of 3.8 ug/L.

TCE concentration trends are showing stable trends at all three treatment area wells (Table 2.6).
TCE results, based on available results, have been below the MCL of 5 pg/L since the October
2006 sampling event. The October 2006 sampling event was the first sampling event following
the 2006 Pilot Study.

Concentration trends for cis-1,2-DCE are no trend at wells DCF92-05 and DCF06-40. The
concentration trend at DCF93-13 is increasing, with the May 2016 result above the MCL of 70

ug/L.

In addition to the increasing cis-1,2-DCE trend at DCF93-13, trans-1,2-DCE and VC
concentrations are also increasing according to the Mann-Kendall analyses in DCF93-13. These
trends are consistent with the degradation of PCE. The current concentration levels of trans-
1,2-DCE are well below the MCL of 100 ug/L. However, the levels of VC at well DCF93-13
have been detected above the MCL of 2 ug/L since the April 2009 sampling event.

Side-Gradient Wells

The side-gradient wells in the AOC 1 and AOC 2 Pilot Study Area include DCF93-19, DCF93-
20, DCF93-08, and DCF96-27. Available data indicates that well DCF93-08 has had insufficient
water to sample during the 2012 through 2016 sampling events and no statistical analysis was
conducted for this well. Of note in the remaining wells is the increasing PCE concentration trend
at well DCF93-20 located to the east of the treatment area. Though PCE was first detected at

U.S. Army Corps of Engineers, Kansas City District
2-4



HGL, 2016 Annual LTM Report, DCF OU 003 (FTRI-027), Fort Riley, KS, Regional LTO/LTM

the well following the 2006 Pilot Study, the PCE concentrations have not been detected above
the MCL.

Down-Gradient Wells

The down-gradient wells in the AOC 1 and AOC 2 Pilot Study Area include DCF02-41, DCF02-
44A, DCF02-44C, DCF02-47C, DCF02-48A and DCF02-48C. PCE concentrations in the
down-gradient wells are showing stable concentration trends, with wells DCF02-44A, DCF02-
44C, DCF02-47C, and DCF02-48C currently having PCE concentrations above the MCL. Wells
DCF02-41 and DCFO02-48A have decreasing TCE concentration trends. In addition, TCE levels
in the wells have not exceeded the MCL since the 2006 Pilot Study. Of note is the decreasing
cis-1,2-DCE concentrations at well DCF02-41 located just south of the UPRR tracks. The cis-
1,2-DCE concentrations have been above the MCL of 70 pg/L from the August 2004 sampling
event through the April 2014 sampling event, but were below the MCL during the May 2015
and May 2016 sampling events.

AQC 3 Pilot Study Area
Treatment Area Wells

Two monitoring wells exist in the AOC 3 Pilot Study Area: DCF02-42 and DCF06-25. The
Mann-Kendall analysis indicates that the PCE concentrations are stable or show no trend,
however, the concentrations are above the MCL of 5 ug/L. The TCE concentrations are stable,
and are currently below the MCL of 5 pg/L.

Down-Gradient Wells

The down-gradient wells in the AOC 3 Pilot Study Area include DCF02-46A and DCF02-46C.
The PCE concentrations in the two down-gradient wells are currently showing no trend in the
data and PCE concentration levels have not been above the MCL since October 2011. The TCE
concentration trend at well DCFO02-46A is stable, and TCE concentration levels have not been
above the MCL over the history of the well (2002 through 2016).

2.5 NATURAL ATTENUATION PARAMETERS

The following parameters were analyzed during the May 2016 sampling event to help evaluate
the conditions present for natural attenuation:

Laboratory Analysis Field Measurements
Methane Temperature

Ethane pH

Ethene DO

Alkalinity, Total as CaCOs ORP

Chloride Ferrous Iron

Nitrogen, Nitrite
Nitrogen, Nitrate
Sulfate

Sulfide

TOC

U.S. Army Corps of Engineers, Kansas City District
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The results of the laboratory analyses are presented in Tables 2.2 and 2.9. The field
measurements were collected as part of the pre-sampling well purging stabilization process. Data
recorded were documented on the field forms provided in Appendix B and is summarized in
Table 2.9. The laboratory and field data were compared to the Analytical Parameters and
Weighting for Preliminary Screening for Anaerobic Biodegradation Processes table in the
Technical Protocol for the Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater
(EPA, 1998). Table 2.9 presents a summary of the comparison.

The following parameters were evaluated and the noted parameters were reported in ranges
considered favorable for reductive dechlorination of chlorinated VOCs in the 18 wells sampled:

e Temperature was recorded below the favorable level of 20° C in all the wells.

e pH was reported between 5.0 and 9.0 in all samples. pH readings in this range are
considered to be favorable for reductive dechlorination.

e DO was reported at levels less than 0.5 milligrams per liter (mg/L), the level considered
to be tolerable, in 1 of the wells.

e ORP was reported to be less than 50 millivolts (mV) in 8 of the 18 monitoring wells
sampled. ORP results less than 50 mV are considered to have a possible reductive
dechlorination pathway, and those with an ORP less than -100 mV are likely to have a
reductive dechlorination pathway. No results were recorded less than -100 mV.

e Ferrous Iron was reported to be > 1 mg/L, the level considered favorable, in 5 of the
wells.

e Methane concentrations greater than 500 pg/L are considered favorable for reductive
dechlorination. Methane in this range was detected in 1 of 18 monitoring wells sampled.

e Alkalinity was detected in one well at a level greater than 2 times the background.

e Nitrate as N was reported at < 1 mg/L, the level considered favorable, in 7 wells.

e TCE, a daughter product of PCE, was detected in 12 wells.

e cis-1,2-DCE, a daughter product of TCE, was detected in 12 wells.

e VC, a daughter product of cis-1,2-DCE and trans-1,2-DCE, was detected in 4 wells.

2.6 PILOT STUDY PERFORMANCE REVIEW

This section provides a review of the analytical and field sampling results for the May 2016
groundwater sampling event performed to monitor the performance of the Pilot Study
remediation efforts completed in each AOC at FTRI-27.

AOC 1 and AOC 2

The AOC 1 soil source removal included removal of approximately 2,400 cy of soil for treatment
at an on-post treatment cell, removal of soil from around abandoned sewer lines and manholes,
and injection of oxidant for in-situ cleanup. During the oxidant injection 3,692 gallons of 10
percent sodium permanganate solution was injected along the sewer lines, at associated
manholes, and in the vicinity of the abandoned high-pressure gas line trench to remediate the
remaining chlorinated VOCs. This work was performed in November and December 2005.

The AOC 2 groundwater CAP18™ injection pilot study was performed in the same vicinity as
the AOC 1 soil source removal to enhance the degradation of the chlorinated VOCs in this area

U.S. Army Corps of Engineers, Kansas City District
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(Figure 1.2). In April of 2006, approximately 8,200 pounds of CAP18™ was injected though 72
injection points in the bedrock erosional channel in the area surrounding monitoring wells
DCF06-40 DCF92-03, and DCF93-13. CAP18™ is an unsaturated vegetable oil-based product
that provides a long-term carbon source for anaerobic bioremediation. In February of 2010,
CAP18™ was injected into the deepest portion of the bedrock erosional channel to further
enhance the degradation of chlorinated VOCs in the area. Approximately 2,500 pounds of
CAP18™ was injected though 10 injection points along the axis of the bedrock erosional channel
in the area surrounding monitoring wells DCF06-40, DCF93-03 and DCF93-13.

The May 2016 groundwater sample results and historical groundwater sample results are
presented in Table 2.3 and are arranged to show monitoring wells in the AOC 1 and AOC 2
treatment area, and wells down gradient and side gradient to the groundwater flow direction.
The dates of the CAP18™ injections are also presented to provide a reference for when the pilot
studies were performed.

Treatment Area Wells

As shown on Table 2.3, PCE and TCE contaminant concentrations have decreased below the
MCL. In addition, the PCE and TCE concentrations, following the 2006 Pilot Study, are
showing decreasing and stable trends, respectively. The cis-1,2-DCE, trans-1,2-DCE and VC
results at DCF93-13 are all showing increasing trends, which is an indication that reductive
dechlorination of PCE is occurring in the treatment area.

Side-Gradient Wells
No VOCs were detected above the MCLs in the side-gradient monitoring wells following the
2010 Pilot Study, with the exception of a TCE detection in May 2013 at well DCF93-20.

Down-Gradient Wells

PCE concentrations are above the MCL of 5 ug/L at DCF02-44A, DCF02-44C, DCF02-47C,
and DCF02-48C and trend analysis indicates the concentrations are currently stable. No other
contaminants in the downgradient wells are currently above the MCLs.

Summary
The treatment of PCE contamination in the most contaminated zone of AOC 1 and AOC 2 with

sodium permanganate solution and CAP18™ appears to have effectively enhanced the reductive
dechlorination of PCE in the treatment zone. However, the presence of VC is now a concern
because it is above the MCL and VC generally requires aerobic conditions to naturally degrade.
VC does not currently appear to be migrating, as it has not been detected in the down-gradient
monitoring wells.

The presence of PCE above the MCL at down-gradient wells DCF02-44A, DCF02-44C,
DCF02-47C, and DCF02-48C should continue to be monitored.

AOC3

The AOC 3 Pilot Study conducted in January and February 2006 involved vadose zone injection
of approximately 7,400 pounds of sodium permanganate solution at 23 locations near monitoring
well DCF02-42 to reduce the potential for groundwater contamination near monitoring wells

U.S. Army Corps of Engineers, Kansas City District
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DCF02-42 and DCF96-25. In April 2006, approximately 21,755 pounds of potassium
permanganate was injected into the saturated zone between monitoring wells DCF02- 42 and
DCF96-25 to destroy groundwater contaminants through oxidation.

The May 2016 groundwater sample results and historical groundwater sample results are
presented in Table 2.4 and are arranged to show monitoring wells in the AOC 3 treatment area
and wells down gradient with respect to the groundwater flow direction. The dates of the sodium
permanganate and potassium permanganate injections are also presented to provide a reference
for when the Pilot Study remediation efforts were performed.

Treatment Area Wells

Though the overall PCE and TCE concentration trends, based on available data from 2000,
generally indicate that PCE and TCE are decreasing, the post pilot study data indicates
concentrations are stable or have no trend. In addition, PCE concentrations in the treatment zone
are above the MCL.

Down-Gradient Wells
All VOCs in AOC 3 down-gradient wells are currently below MCLs.

Summary
The treatment of PCE contamination in the most contaminated zone of AOC 3 with sodium

permanganate solution and a separate potassium permanganate solution injection appears to have
had a limited effect on the reductive dechlorination of PCE in the treatment zone.

The treatment area and down-gradient wells should continue to be monitored.
2.7  WELL INSPECTION AND MAINTENANCE

The wells were inspected during the May 2016 sampling event and noted conditions were
recorded on the Well Maintenance Form included in Appendix B. As noted on the Well
Maintenance Forms, the majority of the wells needed to be painted and the vegetation cleared
from around the well areas. This work was completed in October and November 2016. Well
maintenance photos are included in Appendix B.

2.8 OPTIMIZATION

The groundwater sampling plan recommended in the Remedial Design/Remedial Action
(RD/RA) Plan (Burns & McDonnell, 2008), developed after the 2006 pilot studies, was three
annual sampling events in 2008, 2009, and 2010 followed by Five-Year Review sampling if
necessary. After three years of sampling, an additional pilot study was conducted in 2010, with
follow-up sampling in 2011 and then Five-Year Review sampling in 2012. Additional annual
sampling was then scheduled through 2016, with a mandate that the sampling protocol be
evaluated during the 2017 Five-Year Review (as per March 19, 2013, Department of the Army
letter to the EPA, Region 7).

U.S. Army Corps of Engineers, Kansas City District
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The RD/RA Plan states “if no Island alluvial wells exceed groundwater clean-up levels (MCLs)
for the COC at the end of the three years of sampling (2008, 2009, 2010) or during 5-year
review sampling, a recommendation for discontinuing sampling and site close out will be made
as part of the five-year review. Otherwise sampling will continue as discussed in the RD/RA
Plan." Five wells (DCF02-44A, DCF02-44C, DCF02-47C, DCF02-48C, and DCF06-25)
located in the area defined as the Island had detections of COCs above the MCLs. In addition,
HGL evaluated whether the Monitoring and Remediation Optimization System (MAROS)
software could be run on the site data to determine potential optimization strategies. However,
in order to run some of the statistical analyses that are part of the MAROS software, six years
of data collection is required. For the majority of the LTM wells and COCs there is currently
only five years of data that were collected over a consistent time frame since the 2010 pilot study
was completed. Therefore, at this time, HGL recommends that groundwater sampling continue
at AOC 1 and AOC 2 and AOC 3. However, HGL recommends that the three wells associated
with the Pilot Study Area Northwest of the Horse Corral and the Pilot Study Area Northeast of
the Horse Corral (DCF99-37C, DCF99-38C, 354-99-11C) no longer be sampled. No
contaminants have been detected above MCLs at these wells for nine years.

U.S. Army Corps of Engineers, Kansas City District
2-9



HGL, 2016 Annual LTM Report, DCF OU 003 (FTRI-027), Fort Riley, KS, Regional LTO/LTM

3.0 SUMMARY AND RECOMMENDATIONS

This section summarizes the field and analytical data for the May 2016 groundwater sampling
event and the results of the statistical analyses conducted on available site data.

3.1 GROUNDWATER FLOW

Based on the water level elevation data collected during the May 2016 sampling event, the
groundwater flow at the site is generally southwest toward the Kansas River (Figure 2.1). This
is consistent with historical data.

3.2 ANALYTICAL RESULTS

The only contaminants detected above their respective MCLs during the May 2016 sampling
event were PCE, cis-1,2-DCE, and VC. PCE was detected above the MCL of 5 ug/L at the
following well locations:

e DCF02-42 (5.5 pg/L)

e DCF02-44A (12.4 pg/L)

e DCF02-44C (18.5 pg/L)

e DCF02-47C (6.2 ng/L)

e DCF02-48C (11.0 pg/L)

e DCFO06-25 (28.8 pg/L)

VC and cis-1,2-DCE were detected in only one well at concentrations above their MCLs of 2
pg/L and 70 pg/L, respectively: DCF93-13 at 7.5 pg/L (VC) and 73.4 pg/L (cis-1,2-DCE).

3.3 STATISTICAL ANALYSIS

The Mann-Kendall analysis of available Post 2006 Pilot Study data for PCE and TCE indicates,
for a majority of the wells, a decreasing, stable, or no trend. Increasing contaminant
concentration trends were observed in the data at the following well locations:

Well COoC Location
cis-1,2-DCE
DCF93-13 trans-1,2-DCE AOC 1 and AOC 2 treatment area
VC
DCF93-20 PCE AOC 1 and AOC 2 side gradient
DCF02-41 trans-1,2-DCE AOF | and AOL 2 down gradient of

The increasing trend in PCE at well DCF93-20 may be an indication that PCE had migrated
from the potential source area. However, the concentrations are below the MCL of 5 ug/L and
PCE in the source area has been effectively reduced to levels below the MCL, indicating that
the PCE concentration trend at DCF93-20 is likely to reverse with time.

U.S. Army Corps of Engineers, Kansas City District
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The increasing trends in concentrations of cis-1,2-DCE, trans-1,2-DCE and VC at DCF93-13
are expected in an area where there is reductive dechlorination of PCE occurring. However,
the levels of VC at well DCF93-13 in the AOC 1 and AOC 2 Pilot Study Area have been detected
above the MCL of 2 ug/L since the April 2009 sampling event.

3.4 PILOT STUDY PERFORMANCE

AOC 1 and AOC 2 Pilot Study Area

The treatment of PCE contamination with sodium permanganate solution and CAP18™ appears
to have effectively reduced PCE concentrations in the treatment zone. However, the presence
of VC in well DCF93-13 may now be a concern, as VC generally requires aerobic conditions
to naturally degrade. The VC does not currently appear to be migrating, though, as it has not
been detected in the down-gradient monitoring wells.

The presence of PCE above the MCL at down-gradient wells DCF02-44A, DCF02-44C,
DCF02-47C, and DCF02-48 should continue to be monitored.

AOC 3

The treatment of PCE contamination at AOC 3 with sodium permanganate solution and a
separate potassium permanganate solution injection appears to have had a limited effect on the
reduction of PCE contamination in the treatment zone.

The treatment area and down-gradient wells should continue to be monitored.
3.5 WELL MAINTENANCE

The monitoring well inspection conducted during the May 2016 sampling event indicates the
wells are in generally good condition but require painting, and vegetation needs to be cleared.

3.6 OPTIMIZATION RECOMMENDATIONS

HGL recommends that annual groundwater sampling continue at the 19 wells associated with
AOC 1 and AOC 2 and AOC 3. In addition, the following wells should also be sampled in 2017
in association with the five-year review: DCF02-49C, DCF00-34C, and DCF03-50C.

U.S. Army Corps of Engineers, Kansas City District
32



HGL, 2016 Annual LTM Report, DCF OU 003 (FTRI-027), Fort Riley, KS, Regional LTO/LTM

4.0 REFERENCES

Burns & McDonnell, 2008. Remedial Design/Remedial Action Plan, Dry Cleaning Facilities
Study Area (Operable Unit 003) at Main Post, Fort Riley, Kansas. June.

CTI and Associates Inc. (CTI), 2012. 2012 Annual Groundwater Sampling Report, Dry
Cleaning Facilities Area, OU-003, Fort Riley, Kansas. December.

CTI, 2013. 2013 Annual Groundwater Sampling Report, Dry Cleaning Facilities Area,
OU-003, Fort Riley, Kansas. September.

CTI, 2014. 2014 Annual Groundwater Monitoring Report, Dry Cleaning Facilities Area
OU-003, Fort Riley, Kansas. October.

GSI Environmental, Inc. (GSI), 2012. GSI Mann-Kendall Toolkit for Constituent Trend
Analysis. Version 1.0. November. Downloaded September 2014 from:
http://www.gsinet.com/en/software/free-software/gsi-mann-kendall-toolkit.html.

HydroGeoLogic, Inc. (HGL), 2014. Site-Specific Work Plan, Fort Riley, Kansas, Regional
LTO/LTM for Seven Installations. January.

HGL, 2016a. 2015 Annual Long-Term Monitoring Report, Dry Cleaning Facilities Operable
Unit 003 (FTRI-027), Fort Riley, Kansas, Regional LTO/LTM for Seven Installations.
February

HGL, 2016b. Quality Control Summary Report, May 2016 Annual Monitoring Well Sampling,
Dry Cleaning Facilities OU 003 (FTRI-027), Fort Riley, Kansas, Regional LTO/LTM for
Seven Installations. July.

Kansas Department of Health and Environment (KDHE), 2010. Risk-Based Standards for
Kansas, RSK Manual, 5" Version. October with revised tables from September 2015.

U.S. Army Corps of Engineers (USACE), 2008. Record of Decision, Record of Decision Dry
Cleaning Facilities Study Area (Operable Unit 003), Fort Riley, Kansas. January.

USACE, 2012. Draft Third Five-Year Review Report, Fort Riley, Junction City, Geary, Clay
and Riley Counties, Kansas. September.

U.S. Environmental Protection Agency (EPA), 1998. Technical Protocol for Evaluating
Natural Attenuation of Chlorinated Solvents in Groundwater. EPA/600/R-98/128.
September.

EPA, 2016. Regional Screening Level (RSL) Summary Table (TR=1E-6, HQ=0.1) May 2016.
Web link: https://semspub.epa.gov/work/03/2229069.pdf

U.S. Army Corps of Engineers, Kansas City District
4-1




































APPENDIX H
354 AREA SOLVENT DETECTIONS
OU 005

BACKGROUND INFORMATION
o PRE-DESIGN INVESTIGATION REPORT, 2017
(PART)
ANALYTICAL TABLES
STATISTICAL ANALYSIS
VISL WORKSHEETS
2016 ANNUAL SITE INSPECTION



[Page intentionally blank]



PRE-DESIGN INVESTIGATION REPORT

354 AREA - OPERABLE UNIT 005
FORT RILEY, KANSAS

Final

June 2017

Prepared for:

U.S. Army Corps of Engineers — Kansas City District

Prepared by:

Contract No. W912DQ-12-D-3003
Task Order 0006



Table of Contents

1. INTRODUCTION ....ooiiiiiiiiiiieiteieeeeie ettt ettt et e st e st esaesaeesteeseeneeeseenseensesseenseensens 1-1
1.1 PUIPOSE ANA SCOPE ....eivviiiiieiiiecie ettt ettt ettt saee e b e e ssaeenseesnne e 1-1
1.2 NS D IT 5 015 10 ) s DO USSR SUST PR 1-3

2. PHYSICAL SETTING AND SITE HISTORY .....cotiiiiiiiniiiiniesieeeeeesieeeee e 2-1
2.1 Location and Physical SEtting..........ccccuveeeiiieriiieeiiiecie ettt 2-1
2.2 STEE HISEOTY ..veeeteiiieeiie ettt ettt ettt ettt ettt et e et e enbeeesbeesnaessseenseesnseenseas 2-2

3. FIELD ACTIVITIES ...ttt ettt ettt ettt enae e e enee e 3-1
3.1 Summary of PDI Field ACHVITIES ......cccuiiivieiiieiiecieeieeeeeteeeee et 3-1
3.2 Summary of Groundwater Monitoring Field ACtiVities ........ccccceceeverviervenennieniennene 3-3
33 Investigation Derived Wast........cccueeviieriiiiiiiieeiiecie ettt eae e e 3-5

4. NATURE AND EXTENT OF CONTAMINATION .....ccooiiieiieieeieieeeeeeie e 4-1
4.1 Nature and Extent of Soil Contamination............c.ceeveererieneenienieneeieseeeeee e 4-1
4.2 Nature and Extent of Groundwater Contamination .............cceeceeeveenieerieeniieenieeneeenen. 4-5

4.2.1 Direct-Push Groundwater BOTINgGS.........c.ccccveriieiiiiiiieiierie et 4-5
4.2.2  Groundwater Monitoring Well Quarterly Sampling..........cccceeevvveneeneniicnieenennens 4-10

5. SUMMARY AND RECOMMENDATIONS.......oooiiiiiiiieiteeeeeieee et 5-1

5.1 INVestigation SUMIMATY ........c.coiiiiiiiiiiieiiere et ettt et eeesaeeenee e 5-1
5.1.1  Soil Investigation SUMMATY .........cccveeiriieeiieeeiieeeireeeieeeeireesieeesreeesnreeeseaeesnnneeennns 5-1
5.1.2  Groundwater Investigation Summary - Direct-Push Probes............cccccceniniinnin. 5-2
5.1.3 Groundwater Investigation Summary - Quarterly Monitoring ...........c.ceeevveerveennee. 5-4

52 ReCOMMENAAtIONS. ..c..iitiiiieiiiriiiieeiieeit ettt ettt ettt e sbe e s e b enees 5-5

6. REFERENCES ...ttt 6-1



List of Tables

Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6
Table 4-7
Table 4-8
Table 4-9
Table 4-10
Table 4-11
Table 4-12

List of Figures

Figure 1-1
Figure 1-2
Figure 2-1
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 4-1
Figure 4-2
Figure 4-3
Figure 5-1

Summary of Groundwater Elevations — May and August 2016

Soil Sample Field GC Results

Laboratory Soil Sample Analytical Results (Detections only)
Bioavailable Ferric Iron and Acid Volatile Sulfide Results
Comparison of Field GC and Laboratory Analytical Results - Soil
Groundwater Sample Field GC Results — Detections Only
Groundwater Field Parameter Measurements

Laboratory Groundwater Sample Analytical Results - Detections Only
Comparison of Field GC and Laboratory Analytical Results - Groundwater
Monitoring Well Sample Analytical Results (Detections only)
Monitoring Well Microbial Presence and Volatile Fatty Acids Results
Monitoring Well Field Parameter Measurements

Site Location

Site Details

Groundwater Field GC PCE Results
Groundwater Contour Map — May 2016
Groundwater Contour Map — August 2016
Geologic Cross Sections Layout

Geologic Cross Section A-A’

Geologic Cross Section B-B’

Soil Analytical Results — Detections Only
Groundwater Laboratory Analytical Results
Monitoring Well Analytical Results — Detections Only
PCE Trend in Groundwater

List of Appendices

Appendix A Boring Logs/Field Logbook/Groundwater Sampling Forms
Appendix B Daily Quality Control Reports

Appendix C Survey Data

Appendix D Chain of Custody Forms

Appendix E Quality Control Summary Reports and Lab Reports (on CD only)

Appendix E-1
Appendix E-2

Quality Control Summary Reports (on CD only)
Lab Reports (on CD only)



Acronyms/Abbreviations

354 354 Area Operable Unit 005 site
ALS ALS Environmental

Avatar Avatar Environmental, LLC
ASR Annual Sampling Report

AVS Acid Volatile Sulfides

BAI bioavailable ferric iron

bgs below ground surface

CENWK USACE - Kansas City District
°C degrees Celsius

cis-1,2 DCE cis-1,2 Dichloroethene

cocC Contaminants of Concern

DO dissolved oxygen

ESD Explanation of Significant Difference
ft feet

GC gas chromatograph

HGL HydroGeoLogic, Inc.

ICs institutional controls

IDW investigative-derived waste

IRP Installation Restoration Program
KDHE Kansas Department of Health and Environment
MCL maximum contaminant level
MEE methane, ethane, and ethene
mg/L milligrams per liter

MNA monitored natural attenuation
MP microbial presence

MS matrix spike

MSD matrix spike duplicate

mS/cm millisiemens per centimeter

mV millivolt

NTU Nephelometric Turbidity Unit
ORP oxidation-reduction potential
PAL project action limit

PCE Tetrachloroethene

PDI Pre-Design Investigation

PID photoionization detector

PWE Public Works — Environmental Division
QCSR Quality Control Summary Report
ROD Record of Decision

RSK Risk-Based Standards for Kansas
RSL Regional Screening Levels

TCE Trichloroethene

THQ target hazard quotient

TOC total organic carbon

trans-1,2 DCE trans-1,2 dichloroethene



TR
UFP-QAPP
UPRR
USACE
USEPA
VFA

vVOoC
ng/kg

ng/L

Target Risk

Uniform Federal Policy Quality Assurance Project Plan
Union Pacific Railroad

United States Army Corps of Engineers

United States Environmental Protection Agency
volatile fatty acids

volatile organic compound

micrograms per kilogram

micrograms per liter



Final 354 Area Pre-Design Investigation Report
354 Area —QUS site, Fort Riley, Kansas

1. INTRODUCTION
1.1 PURPOSE AND SCOPE

The Fort Riley Directorate of Public Works — Environmental Division (PWE) is performing the
Installation Restoration Program (IRP) at Fort Riley, Kansas. This program is designed to identify
and address potential threats to human health and the environment. Numerous investigations, pilot
studies, and environmental sampling events have been conducted by the United States Army Corps
of Engineers (USACE) — Kansas City District (CENWK) at numerous sites on the post to support
the IRP effort.

CENWK has contracted Avatar Environmental, LLC (Avatar) to prepare work plan documents,
execute the field work, prepare quality control summary reports (QCSRs), prepare annual
sampling reports (ASRs) and a pre-design investigation (PDI) report for the 354 Area Operable
Unit 005 site (354).

The primary source of tetrachloroethene (PCE) was an area directly east and adjacent to Building
367, located approximately 1,200 feet north of Building 354 on Carr Avenue. The area was subject
to a pilot study in 2004 and 2005 to remove a “hotspot” of contamination in the soil. The soil was
treated by mechanically mixing potassium permanganate with the soil. The process did not
remediate the PCE below the target cleanup goal of 180 micrograms per kilogram (pg/kg) (BMcD,
2005).

A Record of Decision (ROD) was completed for the site in 2006 (BMcD, 2006). The Contaminants
of Concern (COC’s) and cleanup levels for groundwater listed in the ROD are:

¢ PCE Maximum Contaminant Level (MCL) of 5 micrograms per liter (ug/L)

e Trichloroethene (TCE) MCL of 5 ng/L

e cis-1,2-Dichloroethene (cis-1,2-DCE) MCL of 70 ug/L

e Benzene MCL of 5 pg/LL

The remedy selected in the ROD was Monitored Natural Attenuation (MNA) with institutional

controls (ICs). Monitoring wells were sampled semiannually from 2001 through 2004 and annually
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from 2005 through 2009. Additional sampling events were completed in August 2011, April 2012,
March 2014, and July 2014. The March and July 2014 data indicated that PCE concentrations in
monitoring wells 354-99-09, 354-01-27, and TS0292-01 were no longer steadily decreasing and
had increased to 2006 levels (BMcD, 2006). The values obtained in the 2016 May and August
sampling events show PCE concentrations in exceedance of the 5 pg/LL MCL. The concentrations
detected at the three previously mentioned monitoring wells are; 12 pg/L and 5.3 pg/L at 354-99-
09, 85 png/L and 5.5 pg/L at 354-01-27 and 39 pg/L and 20 pg/L at TSO292-01.

An Explanation of Significant Difference (ESD) was developed in February 2015 (Directorate of
Public Works, 2015). The ESD states that active remediation is required to address the levels of
PCE in the three terrace material monitoring wells identified as 354-01-27, 354-99-09, and
TS0292-01. Based on the data from the March and July 2014 sampling events it was determined
that continuing with the MNA remedy as stated in the ROD would result in ineffective PCE
treatment of terrace groundwater that could eventually impact down-gradient Kansas River alluvial
groundwater. A more detailed description of previous remedial activities at the 354 Area can be

found in the project-specific work plan (Avatar, 2016c).

The purpose of the 354 Area PDI is to determine if there are any persistent sources of residual PCE
contamination present in vadose zone soils near the former source area that may be contributing
to increasing groundwater contaminant levels, further refine the nature and extent of PCE
contamination in soil and groundwater, monitor the groundwater concentrations in existing
monitoring wells, confirm that alluvial wells have not been impacted by PCE in upgradient terrace

material, and perform associated reporting requirements.

This PDI report presents the results of the direct-push field investigation performed at the site in
April and May 2016 as well as groundwater sampling events 1 and 2. The analytical results for
soil and groundwater samples collected are presented herein. A recommendation is made regarding
future work that may be performed at the site. QCSRs have been prepared that provide summaries

of the validation results for analytical data from the off-site laboratory (Avatar, 2016a and 2016b).
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A project-specific work plan was prepared for this project (Avatar, 2016¢). A summary of all
installation-wide work plan documents and project specific work plan documents was included in

Section 1.0 of the project specific work plan.
The technical approach for the 354 Area project involved the following steps:

e (ollection of direct-push soil samples to determine if any residual PCE contamination is
present in vadose zone soils in the source area (Building 367) that may be contributing to

increasing groundwater contaminant levels present at the 354 Area;

e Collection of direct-push soil samples to refine the nature and extent of PCE contamination

in vadose zone soils near the source area (Building 367);

e Collection of direct-push groundwater samples to delineate the nature and extent of

contamination in groundwater at the source area (Building 367);

e Collection of direct-push groundwater samples to delineate the nature and extent of

contamination in groundwater down-gradient of the source area (Building 367);
e (ollection of groundwater samples from existing monitoring wells;

e (ollection of in-situ geochemical data from soil and groundwater to determine the most

viable in-situ remedial technologies, and if bioaugmentation will be necessary.

1.2 SITE DESCRIPTION

Figure 1-1 depicts the location of Fort Riley, which is located in Geary, Riley and Clay Counties,
Kansas. The more developed areas of Fort Riley are located in the southern portion of the
reservation adjacent to the Republican and Kansas Rivers. The 354 site is located on Main Post,
just north of the Kansas River (Figure 1-1). The 354 site currently encompasses portions of the
Main Post as far north as Godfrey Avenue, and virtually the entire point bar south of the Union
Pacific Railroad (UPRR) grade and east of the Henry Drive bridge. The former building 354 was
constructed in 1935 as a gasoline service station. In addition to gasoline and diesel fuel, it may

have been subsequently used as a storage site for solvents and road oil. Building 354 was not
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confirmed as a source of PCE contamination. The primary source of PCE was Building 367,
located approximately 1200 feet up gradient of Building 354 on Carr Avenue. This building is
within the overall 354 site and was constructed in 1903. Figure 1-2 shows site details including

direct-push boring locations, monitoring wells, and the location of Building 367.
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2. PHYSICAL SETTING AND SITE HISTORY
2.1 LOCATION AND PHYSICAL SETTING

The topography of Fort Riley and the surrounding area consists of a low plain that has been eroded
by streams and rivers. The area is designated as the Osage Plains section of the Central Lowlands
physiographic province (Schoewe, 1949). Sedimentary bedrock strata dip gently to the west-
northwest. East-facing escarpments of more resistant rock units are separated by gentle, westward
sloping plains. The resulting topography can be divided into upland areas with bluffs along alluvial
valleys, and lowland areas which consist of alluvial plains and associated terraces. The upland
areas are dissected by numerous ephemeral, intermittent, and perennial streams; the lowlands areas
occur along the banks of the major rivers in the area; the Republican, Smoky Hill, and Kansas

Rivers (Jewett, 1941).

The geology of Fort Riley and the surrounding area consists of Pennsylvanian and Permian Age
sedimentary rock overlain by eolian and fluvial deposits of Pleistocene and Recent Age (Jewett,
1941). The Nemaha Anticline is the prominent structural feature in the area, and Fort Riley is
situated on the western limb of this fold within the Salina Basin (Merriam, 1963). Bedrock dips
gently (less than 1 degree) to the west-northwest and consists of alternating beds of limestone and
shale of the Permian Chase and Council Grove Groups. The Barneston Formation of the Chase
Group (composed of the Fort Riley Limestone, Oketo Shale, and Florence Limestone Members)
is the uppermost bedrock in the upland areas. This sequence of interbedded limestones and shales
continues to depths of several hundred feet (ft). The bedrock surface has been eroded by the major
rivers and streams. The major streams tend to flow to the east and south due to topography. The
rivers are broad, shallow, and slow-moving. Karst features have not been identified within the

limestone formations at Fort Riley.

In the major river valleys, alluvial sand, silt, and gravel deposits reach a thickness of approximately
one hundred feet near the rivers and decrease in thickness toward the margins of the floodplain.
Alluvium and loess cover portions of the upland areas, including terraces underlain by Buck Creek
terrace deposits (Fader, 1974). These terrace deposits include both alluvium and loess. Eudora and

Kenesaw soils are developed throughout Fort Riley (Jantz et al., 1975). Eudora silt loams are well
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drained, have moderate permeability, and normally form in coarse, silty alluvium on high flood

plains or low terraces.

The effects of bedrock geology on the extent of contamination was discussed in detail in the
Remedial Investigation Report for 354 Area Solvent Detections at Main Post Fort Riley, Kansas
(BMcD, 2003). Groundwater is unconfined in the terrace deposits (terrace aquifer). Groundwater
within the terrace aquifer is present directly above the bedrock surface, with a saturated thickness
ranging from zero (dry) to about 16 ft. The bedrock surface has been eroded by the major rivers
and streams. On the terrace, the bedrock topography was sculpted by tributary streams, which
flowed into the ancestral Kansas River at roughly right angles to the direction of river flow.
Groundwater flow in the terrace aquifer is controlled by the topography of the bedrock surface,
which imparts a southerly direction of groundwater flow. The additional data collected during the
PDI supports the conclusions of the RI that groundwater flow is controlled by the surface
topography of the bedrock surface. Figure 2-1 illustrates the extent of PCE contamination. In the
terrace aquifer, the PCE plume is bound by low level detections, non-detections and borings with
no measurable water on the western edge and non-detections and borings with no measurable water
on the eastern edges. The plume becomes channelized in the transition zone before entering the
Kansas River alluvial aquifer. In the Kansas River alluvial aquifer, the PCE plume is bound by a
line of non-detections along the southern edge. No protected or special ecological or cultural
features were observed or are known to occur at or near this site. The site area is gently sloping,
mix between developed and undeveloped land. A site map showing the location of the 354 site at

Fort Riley is provided in Figure 1-1.

2.2 SITE HISTORY

Building 367 was constructed in 1903 and originally served as an artillery gun shed. The building
has subsequently been used as a vehicle maintenance shop and for storage. The one-story building
encompasses 15,024 square feet and is constructed of limestone block on a limestone foundation.
Building 367 is on the National Register of Historic Places as a member of the Cavalry and
Artillery thematic group within Main Post Historic District. The parking lot around Building 367

and the ground floor of the building are both paved concrete.
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3. FIELD ACTIVITIES
3.1 SUMMARY OF PDI FIELD ACTIVITIES

Field activities at the 354 Area site included the sampling of soil and groundwater using direct-
push sampling equipment, groundwater sampling using low flow protocols at seven on-site
monitoring wells, and the management of investigative-derived waste (IDW). Prior to
commencing field activities, underground utilities were marked out by Fort Riley Digsafe and
Kansas One Call. Figure 1-2 shows the site details including boring locations and monitoring well
locations. The following subsections of this report detail the investigation activities. A copy of the
field logbook and boring logs are included in Appendix A; copies of the Daily Quality Control
Reports are in Appendix B; and survey data is in Appendix C.

A total of 79 borings were advanced in the vicinity and down-gradient of Building 367 (Figure 3-
1 and Figure 3-2) between April 11, 2016 and May 25, 2016, using direct-push sampling
equipment for the collection of groundwater and soil samples. Samples were collected using
standard quality control procedures and safety measures, a detailed description of procedures can
be found in the work plan (Avatar, 2016c). At 10 direct-push boring locations, both soil and
groundwater samples were collected. Direct-push soil borings were advanced to either 20 or 50
feet (ft) below ground surface (bgs). One soil sample was collected from each five-foot interval
based on PID field screening measurements or visual signs of contamination which is further
detailed in the work plan (Avatar, 2016¢). Upon completion of soil sampling and borehole logging,
the direct-push borings were advanced to bedrock refusal to collect groundwater samples from
each location. At seven of ten boring locations, the direct-push soil borings were advanced to 50
ft bgs. At the remaining three boring locations, the direct-push soil borings were advanced to 20 ft
bgs. During soil boring advancement, the site geologist prepared a lithologic log for each boring.
Cross section lines are shown on the Figure 3-3 and Figures 3-4 and 3-5 illustrate north-south and

west-east geologic cross sections across the site.

The remaining 69 direct-push boring locations were advanced to bedrock refusal to collect
groundwater samples. As illustrated in Figure 1-2, 57 borings were advanced in the terrace aquifer,
7 borings were advanced in the transition zone, and 15 borings were advanced in the Kansas River

alluvial aquifer. Groundwater samples were collected using an inertial lift pump and high-density
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polyethylene tubing from within a drop screen. Two groundwater samples were collected from
direct-push locations that had a measured saturated thickness greater than 10 ft. One groundwater
sample was collected from direct-push locations that had a measured saturated thickness less than
10 ft. A single groundwater sample was collected from 59 direct-push locations and were
submitted to be analyzed on the on-site field laboratory gas chromatograph (GC) for TCE, PCE,
and cis-1,2-DCE. Two groundwater samples were collected from 14 direct-push locations and
submitted to the on-site field GC for analysis of TCE, PCE, and cis-1,2 DCE. There were six
direct-push boring locations which were advanced to bedrock refusal and groundwater was not

encountered (see section 2.1 for geology description); therefore, no samples were collected.

Confirmation soil and groundwater samples were shipped for off-site laboratory analysis at a rate
of approximately 10 percent of the total samples collected. Two duplicate soil samples, three
duplicate groundwater samples, one soil matrix spike (MS)/matrix spike duplicate (MSD) sample