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1. INTRODUCTION

1.1. PROJECT OVERVIEW

The Coliseum Boulevard Plume (CBP) is an approximate area in
north Montgomery, Alabama where the shallow groundwater
contains trichloroethylene (TCE). Currently, the CBP underlies
approximately 770 acres, but is expanding to the northeast
towards the Kilby Ditch and to the southwest towards an active
dewatering operation for sand and gravel mining. Investigations
to assess the extent and nature of the CBP began in 1999.
Groundwater remains below the ground surface throughout the
CBP with the exception of the following three areas: 1) the Kilby
Ditch/Low-lying Area in the northeast part of the CBP; 2) the
active sand and gravel mines in the southwest of the CBP; and,
3) the Zoo Pond/Zoo Ditch in the northern part of the CBP. The
Alabama Department of Transportation (ALDOT) has accepted
responsibility for monitoring and management of the CBP and
has recommended the following remedial actions:

B Control groundwater at the distal portions of the CBP;

B Treat TCE-containing surface water prior to discharge
from the CBP;

B Restrict access to groundwater via institutional controls;
and,

B Restrict access to surface water via engineering controls.

In the report entitled “Site-Wide Corrective Measures Evaluation
Report, October 2007, Revised July 2008” (CME), ALDOT
recommended the following actions to address the CBP:

B Cover West Kilby Ditch and slope stabilization of the
northern section of Main Kilby Ditch;

B Retain or reposition security fencing along Main Kilby
Ditch;

B Construct a Wetland Treatment System and perimeter
security fencing in the Low-lying Area;

B Hydraulic control in the Southwestern Area of the CBP;

B Monitor surface-water and groundwater; and,

B Implement institutional controls to restrict access to and
prevent use of groundwater.

Alabama Department of Transportation
Corrective Measures Implementation Plan 1-1
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Based on the completed investigations, an Institutional Control
Plan (ICP, April 2008) and a Long-Term Monitoring Plan (LTM,
August 2008) have been developed and submitted to ADEM for
review and approval. Figure 1-1 presents an overview of the
investigation reports, Corrective Measures Implementation
Plans and annual reports for this project. Figure 1-2 shows the
institutional control parcels, West, Main and Lower Kilby
Ditches, and the Low-Lying Area.

1.2. PURPOSE AND OBJECTIVES

This Corrective Measures Implementation Plan (CMIP) for Kilby
Ditch/Low-Lying Area and a Southwest CMIP (in preparation)
will document specific measures to control and treat TCE-
containing groundwater prior to exiting the institutional control
boundary (ICB). This CMIP documents the corrective measures
proposed for the Kilby Ditch/Low-Lying Area. These corrective
measures will:

B Restrict access to TCE within the surface-water through
engineering controls;

B Reduce TCE in the Main Kilby Ditch and the Low-Lying
Area to meet the Alabama Department of Environmental
Management (ADEM) TCE action level in Three Mile
Branch', and;

B Intercept TCE-containing groundwater from migrating
beyond the ICB at concentrations above the 0.005
milligram per liter (mg/L) Alabama Drinking Water
maximum contaminant level (MCL).

"In May 2011, the action level of TCE will change from the current level of
0.175 mg/l to 0.0175 mg/l in accordance with ADEM regulations. The
evaluation of corrective measures was based on the current water-quality
standard; however, ALDOT will design treatment systems to comply with
the lower water-quality standards, where appropriate.

Alabama Department of Transportation
Corrective Measures Implementation Plan 1-2
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2. KiLBy DitcH / LOW-LYING AREA CORRECTIVE
MEASURES

2.1. ENGINEERING CONTROLS

Engineering controls are designed to restrict or minimize potential
contact with water that contains TCE. These controls include the
following:

B West Kilby Ditch - The West Kilby Ditch between Coliseum
Boulevard and the Main Kilby Ditch will be converted from
an open channel to two (2) 7 foot (ft.) by 6 ft. precast
concrete box culverts. The chain-link fence that surrounds
the West Kilby Ditch will be removed and the area above
the box culverts will be backfilled and stabilized with
vegetative cover and landscaped with sod (Figure 2-1).

B Main Kilby Ditch - Engineering controls will be
implemented from the confluence of the Main Kilby Ditch
with West Kilby Ditch to North Boulevard (Figure 2-1).

o A riprap-lined channel will extend from the
intersection of West Kilby and Main Kilby Ditches
to the two existing 12 ft. by 10 ft. reinforced
concrete box culverts that extend beneath North
Boulevard. Part of the Main Kilby Ditch channel
will be realigned to reduce sedimentation in the
box culverts beneath North Boulevard. The
channel design minimizes the amount of soil to be
removed from the Main Kilby Ditch. A geotextile
fabric will be placed in portions of the Main Kilby
Ditch channel and along the channel side-walls to
stabilize the banks. The fabric will reduce bank
erosion thereby reducing in-stream sedimentation.
Riprap will be placed in the channel to a minimum
thickness of 2 ft. and the channel slope will be
graded as shown in Table 2-1.

o The Main Kilby construction area will be
landscaped during construction to include planting
of vegetation and mature trees.

Alabama Department of Transportation
Corrective Measures Implementation Plan 2-1
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o A chain-link security fence will surround the Main
Kilby Ditch from the confluence of West Kilby to
North Boulevard (Figure 2-1).

B Low-Lying Area —The Lower Kilby Ditch will be stabilized to
improve the channel cross-section and profile at high
potential scour locations by placing structures to prolong
the channel's configuration and enhancing its overall
biological, ecological and physical functions.
Improvements within the Low-Lying Area will consist of
channel and floodplain enhancement; constructed
wetlands; natural wetland, and; a groundwater interceptor
trench. A chain-link security fence will surround the Low-
Lying Area between the CSX railroad, North Boulevard,
Three Mile Branch, and immediately west of Lower Kilby
Ditch (Figure 2-1). The plans in Appendix A provide an
overview of the proposed enhancements. Vegetation and
planting within the Low-Lying Area is discussed in Section
22.2.2.

2.2. TCE TREATMENT AND REDUCTION

2.2.1. MAINKILBY DITCH

The Main Kilby Ditch, from its confluence with West Kilby Ditch to
North Boulevard, is approximately 1,400 feet. The channel bottom
and side-walls (up to the groundwater seepage interface) will be
covered in riprap to restrict direct access to base flow in the
channel. Elevation changes within channel segments will create
turbulence in base flow (e.g., surface water resulting from
groundwater discharge to the open channel) resulting in TCE
volatilization.

2.2.2. LOW-LYING AREA

The following treatment mechanisms will be used within the Low-
Lying Area to remove TCE in surface water:

Channel and floodplain enhancement;
Constructed wetlands;

Natural wetland, and;

Groundwater interceptor trench.

Alabama Department of Transportation
Corrective Measures Implementation Plan 2-2
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The treatment components within the LLA maximize enhancement
of the natural physical, geochemical, and biological processess
associated with TCE reduction in shallow groundwater and
surface water flow through the LLA.

2.2.2.1. CHANNEL AND FLOODPLAIN ENHANCEMENTS

Lower Kilby Ditch is the section of Kilby Ditch between North
Boulevard and its discharge to Three Mile Branch. Existing
channel conditions in the Lower Kilby Ditch include:

Excessive channel down-cutting (i.e., incision);
Excessive aggradation (deposition);

Bank failure/sloughing, and;

Channel blockage and corresponding floodplain
aggradation.

The Lower Kilby Ditch will be stabilized to improve the channel
cross-section and profile at high potential scour locations by
placing structures to prolong the channel’'s configuration and
enhance its overall biological, ecological and physical functions.
The plans in Appendix A provide an overview of the proposed
enhancements.

The Hydrologic Engineering Center's — River Analysis System
(HEC-RAS®) model, detailed topographic surveys, and collection
of site-specific geomorphic data were used to design a Priority 3
restoration”? on select portions of the Lower Kilby Ditch channel.
Priority 3 restoration is generally defined as widening the
floodplain at the existing bankfull elevation. The HEC-RAS®
model design is presented in Appendix B.

The specific actions proposed for improving channel stability
include:

1. Floodplain restoration - Steep banks will be sloped to
provide a “bankfull bench” allowing higher flow events to
overflow the Lower Kilby Ditch channel and spread out on a

2 Rosgen, D.L. 1997. A geomorphologic approach to restoration of
incised rivers. In Proceedings of the Conference on Management of
Landscapes Disturbed by Channel Incision, ed. S.S.Y. Wang, E.J.
Langendoen and F.B. Shields, Jr. Oxford, Miss.: University of
Mississippi.

Alabama Department of Transportation
Corrective Measures Implementation Plan 2-3
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flat, 5 ft. to 10 ft. wide vegetated floodplain; thus, reducing in-
channel sheer and scour during higher flow events.
Floodplain restoration will include application of appropriate
seed mixes, rolling and keying-in jute mat (biodegradable
coconut fiber stabilization blanket) from the toe of all
restored channels to the top of bank on the floodplain, and
shrub plantings.

2. Install grade control structures and bank stabilization
features at key locations — Proposed stabilization includes
armoring some riffles and high sheer stress outer meanders
and installing step pools, rock and/or long cross vanes, log
vanes and root wads within the channel. These structures
will reduce bed erosion, direct stream flow toward the center
of the channel (away from the banks), provide vertical
energy dissipation, and increase TCE volatilization in
steeper portions of the channel.

2.2.2.2. CONSTRUCTED WETLAND

One natural wetland has been delineated in the LLA and a second
wetland will be constructed to reduce TCE in the surface-water. A
properly constructed wetland will emulate the same physical,
chemical and biological processes as a natural wetland system.
Wetlands improve water quality by reducing contaminant
concentrations through numerous and often interrelated
mechanisms as described below:

B Adsorption and ion exchange on the surfaces of plants,
substrate, sediment, and litter;

B Aerobic and anaerobic breakdown processes;

B Breakdown and transformation of pollutants by
microorganisms and plants;

B Chemical transformation;

B Filtration and chemical precipitation through contact of
the water with the substrate and litter;

B Settling of suspended particulate matter;

B Uptake and transformation of nutrients by
microorganisms (bioremediation) and plants
(phytoremediation), and;

B Volatilization.

Alabama Department of Transportation
Corrective Measures Implementation Plan
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These mechanisms have been shown to reduce VOCs, total
suspended solids, hydrocarbons, nitrogenous compounds,
phosphoric compounds, metals and pathogens (ITRC, 2003). The
reducing conditions found in wetland sediments combined with the
chemical breakdown and uptake abilities of plants are two major
benefits of using wetlands to attenuate and reduce TCE
concentrations. The greater concentrations of carbon and other
potential terminal electron receptors (e.g., sulfur salts) at the
groundwater/wetland interface in wetlands increase the VOC
removal capabilities of wetlands (Mitsch and Gosselink, 1993).

Because base flow consists of groundwater discharge into the
Kilby Ditch system, the constructed wetland will be designed to
treat base flow only. Base flow is estimated to range between one
and two cubic feet per second (cfs) through the constructed
wetland.

The main structural elements of the constructed wetland include:

Diversion channel;

High marsh (water depth of 0.1 ft. to 0.5 ft);
Low marsh (water depth of 0.5 ft to 1.5 ft);

Deep pools (water depth of 6.0 ft to 8.0 ft);

In-basin diversion dike;

Outfall structure, and;

High water spillway.

NoahrWON~

Base flow will be diverted to the constructed wetland through use
of a cross-vane structure elevated above the Lower Kilby Ditch
channel invert by 0.5 ft. to 1.0 ft. Base flow will drop over two 0.5
ft. to 0.75 ft. vertical steps (step pools) into a deep pool that will
also function as a settling basin. A riprap pad will be constructed
adjacent to this pool to allow access to perform periodic sediment
clean-out. Base flow will continue into the constructed wetland,
which will be a combination of shallow and deep-water habitats.
An in-basin diversion dike will be constructed to prohibit hydraulic
short-circuiting between the inlet and the outlet. Base flow will exit
the system through several step pools. The vertical drops
designed in the step pools will not exceed 0.75 ft to maintain
upstream movement of aquatic organisms. Most of the high flows
will by-pass the constructed wetland via the main channel. A high
water spillway is proposed for the constructed wetland to avoid

Alabama Department of Transportation
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hydraulic overload and potential uncontrolled washout during
periods of higher flow. This high water spillway, proposed for the
eastern end of the constructed wetland basin, will allow water to
sheetflow over riprap into the existing scrub-shrub/meadow
wetland. Appendix A includes design drawings for the constructed
wetland.

Treatment mechanisms will be enhanced through oxidation
provided by several step pools and reduction provided through the
deep water pools and in the anoxic (oxygen-free) wetland
sediments. All but the deepest portions of the constructed
wetland will be vegetated with appropriately selected wetland
plants.

The proposed Kilby Ditch system design and corrective measures
are currently under review by the ALDOT for development of final
plans and specifications for construction bidding. Thus, minor
modifications or adjustment could be applied to the final Kilby
Ditch system design to meet the ALDOT bid requirements.
Appendix A provides the design of the constructed wetland.
Sizing calculations for the constructed wetland are provided in
Table 2-2.

2.2.2.3. NATURAL WETLAND

Approximately 3.1 acres of emergent and forested/scrub-shrub
wetlands are within the LLA. The dominant emergent species
include rice cutgrass (Leersia oryzoides), tear-thumb (Polygonum
sagittatum), smartweed (Polygonum sp.), and great ragweed
(Ambrosia trifida). The dominant tree and shrub species include
black willow (Salix nigra), Chinese tallow (Triadica sebifera),
Chinese privet (Ligustrum sinense), and box-elder (Acer
negundo). As stated previously natural wetlands provide similar
functions as those described above for constructed wetlands with
efficiency varying depending on plant types, hydraulic retention
time, water temperature, and contaminant load. The channel
banks within the LLA and natural wetland area will be sloped to
allow for surface water overflow into the natural wetlands.

2.2.2.4. GROUNDWATER INTERCEPTOR TRENCH
(TREATMENT)

A groundwater interceptor trench will be constructed along the
northern portion of the Low-Lying Area. The trench channel will

Alabama Department of Transportation
Corrective Measures Implementation Plan 2-6
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be excavated to an elevation ranging between 169 ft. and 172 ft.
and will drain to the Lower Kilby Ditch. The typical cross-section
of the ditch will be trapezoidal with a base width of approximately
10 ft. with 3 to 1 (horizontal to vertical) side-slopes. The ditch will
be approximately 1,200 feet long. A pond will be excavated to an
elevation of approximately 170 ft. to 172 ft. at the west end of the
trench. This pond will be approximately 0.1 acre and will maintain
a permanent pool depth of two feet. The pond will be planted with
rooted aquatic plants and the trench will be planted with other
hydrophytic (water-loving) herbaceous and woody vegetation to
maximize reductive dechlorination associated with root/soil
interface in saturated conditions and anoxic muds. In addition
plant uptake will result in the removal of TCE from groundwater
(e.g., phytoremediation).

2.3. GROUNDWATER INTERCEPTOR TRENCH

The groundwater interceptor trench will also intercept shallow
groundwater in this portion of the CBP. The dissolved TCE in the
LLA is flowing to the north/northeast and is within several inches
to approximately 4 ft. beneath ground surface. Groundwater
entering the interceptor trench will be conveyed as surface water
to the Lower Kilby Ditch. The interceptor trench is designed to
protect the ICB so that groundwater TCE concentrations greater
than 0.005 mg/L are contained and treated within the LLA.

Alabama Department of Transportation
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3. IMPLEMENTATION AND SCHEDULE

3.1. MATERIALS MANAGEMENT AND EROSION
AND SEDIMENT CONTROL

An Erosion and Sediment Control (ESC) plan for all phases of
construction in the West Kilby Ditch, Main Kilby Ditch, and Low-
Lying Area will be developed for sediment control. The ESC plan
will follow the ESC guidelines set forth in the “Alabama Handbook
for Erosion Control, Sediment Control and Stormwater
Management on Construction Sites and Urban Areas, June 2003”
and ADEM administrative code 335-6-12. Best Management
Practices (BMPs), such as phasing and sequencing of
construction activities to minimize disturbed areas, will be
employed. A materials management plan for this CMIP has been
developed and is provided in Appendix C.

3.2. PERMIT REQUIREMENTS

The following permits are required prior to construction:

B United States Army Corps of Engineers Nationwide 38
Permit. This Permit allows for construction in a water body
for the purpose of environmental remediation (obtained
September 2008).

B ADEM Clean Water Act 401 Water Quality Certification

B ADEM Construction Stormwater Permit

B City and County Construction Permits

3.3. SCHEDULE

Implementation of the corrective measures identified for the Main
Kilby Ditch, West Kilby Ditch and Low-lying Area will require
regulatory approval, design, contract procurement, and
construction.  An estimated timeline for implementing the
corrective measures is summarized below.

December 2008 Regulatory Approval — Since the proposed
corrective measures include modifications
to channels that are identified as Waters of
the U.S., authorization was obtained from
the U.S. Army Corps of Engineers to

Alabama Department of Transportation
Corrective Measures Implementation Plan 3-1
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January-March 2009

March-April 2009

April-June 2009

September 2009

implement the CMIP. ADEM must review
and approve this CMIP.

Finalization of Design Documents — The
design documents will be prepared in
accordance with ALDOT’s standards and
requirements.

Public Notice — All corrective measures
plans will be placed on public notice for
review and comment.

Contract Procurement — Construction of the
corrective measures will be bid as an
ALDOT project. The contract procurement
and bidding process will include Notice to
Contractors, Bid Opening, Contract Award,
Contract Bonding, Execution of Contract,
Approval of Contract and Notice to Proceed.

Construction — Construction of the project
will be initiated.

Alabama Department of Transportation
Corrective Measures Implementation Plan
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4. KILBY DITCH AND LOW-LYING AREA MONITORING

4.1. SURFACE WATER MONITORING

Samples will be collected within the Low-Lying Area to monitor the
effectiveness of the treatment system and reduction of TCE
concentrations. Low-Lying Area samples will consist of the
following:

LLA-1 Upstream of constructed wetland

LLA-2 Discharge from constructed wetland

LLA-3 Internal constructed wetland

LLA-4 Small tributary south of existing wetland

LLA-5 Groundwater interceptor trench pond

LLA-6 Groundwater interceptor trench before confluence
with Lower Kilby Ditch

LLA-7 Lower Kilby Ditch after confluence with
groundwater interceptor trench

B LLA-8 Existing wetland

Figure 4-1 shows the monitoring sites. Sample parameters and
frequency of monitoring are summarized in Table 4-1. Samples
will be collected monthly for all parameters in Table 4-1 during the
first year following completion of construction. Quarterly sampling
will be initiated after the first year (reference Table 4-1 footnote 4).
The sampling schedule may be modified based on data collected
during the first year of monthly monitoring.

Water quality samples will not be collected from West and Main
Kilby Ditches following CMIP construction and implementation of
the Long-Term Monitoring Plan. Base flow will not be accessible
in West Kilby Ditch due to enclosure within box culverts and base
flow in Main Kilby Ditch will be below the top of the riprap channel
(Long-Term Monitoring Plan, August 2008).

4.2. COMPLIANCE POINT MONITORING

Samples will be collected at the surface water compliance point at
the confluence of Three Mile Branch and Lower Kilby Ditch.
Samples will be collected at the compliance point twice per month
(semimonthly) consistent with a discharge under a National
Pollutant Discharge Elimination System (NPDES) permit. The
concentration of TCE within the discharge cannot exceed a daily

Alabama Department of Transportation
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maximum of 0.350 mg/l or a monthly average of 0.175 mgl/l.
Beginning in 2011, the monthly average discharge concentration
cannot exceed 0.0175 mg/l with a not to exceed daily maximum
TCE concentration of 0.035 mg/l. Figure 4-1 shows the
compliance point.

4.3. VEGETATION MONITORING

4.3.1. WETLAND TREATMENT SYSTEM

Wetland treatment monitoring will include measurements of the
percent of species within established sample plots (e.g. percent-
area coverage). The percent-area coverage established for the
sample plots will be used to estimate site species coverage.
Approximately four fixed photographic locations will be established
to develop a photographic record of the site conditions. A
longitudinal transect will be conducted at each monitoring event to
assess vegetation in the wetland treatment system. A baseline
transect will be conducted immediately upon completion of CMIP
construction.

4.3.2. CHANNEL AND FLOODPLAIN ENHANCEMENTS

Vegetative monitoring associated with the channel and floodplain
enhancements will include establishing permanent vegetation
sample plots within portions of the floodplain that have been re-
graded and planted. Fixed photographic locations will be
established at each of the vegetation monitoring plots.

Upon completion of CMIP construction, an as-built channel survey
of the channel profile will be conducted (Harrelson, 1994) to
document the dimension, pattern and longitudinal profile of select
portions of the restored reaches of the channel. A profile segment
will be a minimum distance equal to 20 times the bankfull width of
the channel.

As-built surveys will also be conducted at six (6) permanent cross-
sections between North Boulevard and Three Mile Branch upon
completion of CMIP construction. A pool and “s” riffle/run reach
will be selected in each of the upper, middle, and lower portions
of the Lower Kilby Ditch between North Boulevard and the
confluence of Lower Kilby Ditch with Three Mile Branch.
Reach/characterization, pebble counts, and entrainment pebble

Alabama Department of Transportation
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counts (e.g., indices of sediment deposition in the Lower Kilby
Ditch) will be conducted in each of the above-referenced sections
of Lower Kilby Ditch within the Low-Lying Area. Fixed
photographic locations will be established at each of the fixed
cross-sections.

Structures will be inspected for signs of excessive erosion,
deposition and structural integrity. Elevation spot shots will be
surveyed at key points on each structure. Fixed photographic
locations will be established at each structure.

4.3.3. GROUNDWATER INTERCEPTOR TRENCH

Vegetative monitoring associated with the groundwater interceptor
trench will include a percent-area coverage including the
interceptor pond and along the trench. Fixed photographic
locations will be established at the interceptor trench, the east end
where the trench discharges to Lower Kilby Ditch, and the
interceptor pond.

Alabama Department of Transportation
Corrective Measures Implementation Plan
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CORRECTIVE MEASURES IMPLEMENTATION PLAN

T O Teeenann
Table 2-1

Section Descriptions for Main Kilby Ditch

Bottom . From :
. . Slope Side : To Station
Section Width Station

(feet) (foot/foot) Slopes (feet) (feet)
1 24 0.0188 3:1 0+00 0+50
2 14 0.0052 3:1 0+50 5+75
3 14 0.0075 3:1 5+75 13+87
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Table 2-2

Sizing Calculations for Constructed Wetland System

Estimated Base flow

1 to 2 cubic feet per second

Constructed Wetland Size 1.1 acres
Estimated Treatment Volume 2 acre-feet
Hydraulic Retention Time (HRT) 0.5to 1 day
Proposed Permanent Pool Elevation (AMSL) 177 feet
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TABLEs

LONG-TERM MONITORING PLAN

Table 4-1

Wetland Treatment System Monitoring Parameters and Frequency

Monitoring Locations and Frequency

Parameter

LLA-1 | LLA-2 LLA-3 LLA4 | LLA5 | LLA6 | LLA-7

LLA-8

Methane®

Ethane'

Ethene'

DHC™?

Quarterly*

Quarterly*

No Biological Quarterly*

Quarterly*

No Biological Monitoring

Monitoring Quarterly*

Quarterly*

Annually4

Annually4

Field®

Volatile
Organic
Compounds

Monthly*

Total
Organic
Carbon

Dissolved
Organic
Carbon

Nitrate/
Nitrite

Ferric Iron

Ferrous
Iron

Sulfate

Sulfide

Alkalinity

Chloride

Total
Suspended
Solids

Quarterly”

'Biological Parameters

’DHC-Dehalococcoides bacteria

*Field Parameters- pH, Specific Conductance, Redox/ORP, Temperature, DO, Turbidity
4Frequency will be once per month during the first year following completion of construction
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