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EXECUTIVE SUMMARY 

The Record of Decision for Comprehensive Environmental Response, Compensation, and Liability Act 
Oak Ridge Reservation Waste Disposal at the Environmental Management Disposal Facility, Oak Ridge, 
Tennessee (Environmental Management Disposal Facility [EMDF] Record of Decision) (DOE/OR/01-
2794&D2/R2) presents the selected remedy of construction and operation of an onsite waste disposal site 
for Oak Ridge Reservation (ORR) Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) waste. (Note that the EMDF is also referred to as the Onsite Waste Disposal Site.) 
EMDF supports the U.S. Department of Energy Oak Ridge Office of Environmental Management’s mission 
to decommission and demolish facilities and conduct remedial actions under CERCLA on the ORR in  
Oak Ridge, Tennessee. This effort requires an estimated 2.2 million cy of additional landfill disposal 
capacity for the disposal of wastes from CERCLA cleanup actions. As such, the EMDF will be constructed 
in Central Bear Creek Valley. 

This Remedial Design Work Plan/Remedial Action Plan (RDWP/RAWP) was prepared to present the plan 
for the groundwater field demonstration (GWFD) as described in the EMDF ROD. This RDWP/RAWP 
describes the GWFD design and implementation approach. The GWFD is not part of the remedy, but will 
inform the final landfill design. 

The GWFD is designed to approximate the elimination of recharge to groundwater from construction of 
the EMDF landfill in the knoll area. The key elements are: 

1) Upgradient stormwater interceptor channel to reduce lateral recharge into the area—also part of 
the landfill design,  

2) Temporary cover system designed to approximate the conditions of the final landfill liner system 
configuration, such that infiltration and recharge is cut off to the GWFD footprint, and 

3) Stormwater controls to divert runoff from the cover away from the GWFD area.   

Where effective in supporting the GWFD goals, design elements of the landfill are incorporated into the 
GWFD, such as the upgradient stormwater interceptor ditch and the sediment ponds as also to be used 
during landfill construction and operation. 

Existing shallow piezometers will be used for the GWFD, along with three additional piezometers to be 
installed in the knoll area. Following construction of the GWFD, monitoring will be performed for one wet 
season to determine the expected post-landfill-construction seasonal high groundwater elevation in the 
knoll area at the 80th percentile of water levels in the month with the maximum monthly median during the 
evaluation period. These data will be used to determine whether the design elevation of the geologic buffer 
in the knoll area is appropriate. Monitoring will continue for a second wet season to obtain additional data. 
Results will be provided in a Technical Memorandum following each wet season. 

A detailed natural resource evaluation and wetland delineation study was performed, and the results are 
included.  

A Stormwater Management Requirements document will be implemented to protect surface water during 
implementation of this scope.



 

x 
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1. INTRODUCTION AND PURPOSE 

This Remedial Design Work Plan/Remedial Action Plan (RDWP/RAWP) was prepared to present the plan 
for the groundwater field demonstration (GWFD) as described in the Record of Decision for Comprehensive 
Environmental Response, Compensation, and Liability Act Oak Ridge Reservation Waste Disposal at the 
Environmental Management Disposal Facility, Oak Ridge, Tennessee (ROD) (DOE/OR/01-2794&D2/R2). 
This RDWP/RAWP describes the GWFD design and implementation approach. (Note that the 
Environmental Management Disposal Facility [EMDF] is also referred to as the Onsite Waste Disposal 
Site.) EMDF supports the U.S. Department of Energy (DOE) Oak Ridge Office of Environmental 
Management’s (OREM’s) mission to decommission and demolish facilities and conduct remedial actions 
under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
on the Oak Ridge Reservation (ORR) in Oak Ridge, Tennessee. This effort requires an estimated 
2.2 million cy of additional landfill disposal capacity for the disposal of wastes from CERCLA cleanup 
actions. As such, EMDF will be constructed in the Central Bear Creek Valley (CBCV). 

This RDWP/RAWP was prepared to present the plan for the GWFD, as described in the EMDF ROD. This 
RDWP/RAWP describes the GWFD design and implementation approach. The GWFD is not part of the 
remedy, but will inform the final landfill design.  

The landfill design will meet the remedial action objective (RAO) to maintain a 15-ft separation between 
the bottom of emplaced wastes and the seasonal high water table of the uppermost unconfined aquifer, 
which includes 5 ft of liner system and 10 ft of geologic buffer, consistent with TDEC  
0400-11-01-.04(4)(a)(2), Solid Waste Processing and Disposal, “Specific Requirements for Class I, II, III, 
and IV Disposal Facilities. 

The objective of the GWFD is to verify the post-construction groundwater surface is below the design base 
of the geologic buffer in the knoll area where the seasonal high groundwater elevations sometimes exceed 
this design base. The GWFD will be accomplished by placing a temporary, impermeable cover system over 
the EMDF knoll area, then directly measuring seasonal high (wet season) groundwater elevations to 
estimate post-landfill construction groundwater elevations. These seasonal high groundwater elevation 
measurements will be used to verify the groundwater surface is below the design base of the geologic buffer, 
or if changes to the design are necessary. 

In accordance with the ROD, results of the field study will be incorporated into the Remedial Design Report 
(RDR) for the landfill design; the RDR is a primary document that requires approval by the Federal Facility 
Agreement (FFA) parties before landfill construction.  

As described in the ROD, the significant elements of the GWFD include: 

 Study area sized to sufficiently approximate the groundwater recharge conditions of the constructed 
landfill cells in the knoll area. 

 Use of existing shallow piezometers to collect groundwater elevation data for evaluation to determine 
the post-construction seasonal high water table. 

 Installation of additional piezometers to provide groundwater elevation data to minimize interpretation 
between existing piezometers. 

 Clearing of the study area, and excavation (as needed) to remove unsuitable material, to provide a 
competent subgrade for installation of the temporary cover, and to ensure worker safety. 
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 Installation of a temporary cover system over the study area to divert precipitation and runoff to 
approximate the elimination of infiltration into the ground expected from the constructed landfill cells. 

 Excavation (as necessary) to divert stormwater flow from the demonstration area toward the tributaries; 
an upgradient stormwater flow interceptor ditch will be necessary to facilitate movement of water 
around the study area.  

 Installation of stormwater controls will be designed and incorporated into the GWFD to minimize 
impacts to the North Tributaries (NTs) and Bear Creek, such as construction of the sediment ponds that 
will also be used for landfill construction and operation. 

 Engineered features (as necessary) to support temporary cover construction in the study area. 

 Monitor groundwater elevations in selected piezometers to evaluate the seasonal high groundwater 
elevation at the geologic buffer depth, defined as the potentiometric surface based on the 80th percentile 
of water levels in the month with the maximum monthly median during the evaluation period (the 
wettest month, where wettest refers to highest groundwater level and not necessarily the month with 
the most precipitation). 

 Duration will include monitoring for two wet seasons; after the first wet season, final landfill design 
will begin based on the available data, and data collection will continue in the second wet season to 
refine the design, if needed. 

 If deemed necessary due to a demonstration period that is not representative of historical rainfall 
(significantly wetter or drier), an adjustment may be warranted. The determination of the method used 
to calculate the adjustments will be completed by an FFA triparty technical team. The adjustment 
process will include comparison of rainfall amount, duration, and frequency to historical measurements, 
and responses measured in surrounding piezometers to historical groundwater information. The 
representative criteria and adjustment method will be determined by the FFA triparty technical team.  

 Evaluations will use linear interpolation between piezometers to the extent practical. 

The purpose of this RDWP/RAWP is to describe the components to be designed and to describe how the 
temporary cover system and other features required for the GWFD will be installed. As described in the 
ROD, the design of the GWFD will be included in the RDR for the landfill. The results of the GWFD will 
be presented in a Technical Memorandum to support development of the EMDF RDR. 

Because fill material will be necessary to complete the GWFD, this RDWP/RAWP also includes 
development of the Site 7B Borrow Area, located adjacent to the GWFD site, as a potential fill source area.  
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2. PROJECT ORGANIZATION AND SCHEDULE 

2.1 PROJECT ORGANIZATION 

The organizational structure for this project is presented in Fig. 1. 

 

Fig. 1. EMDF GWFC Project organization. 

2.1.1 OREM 

OREM is responsible for developing the project scope of work; ensuring the work scope is performed in a 
safe, compliant, and effective manner; and maintaining the project scope, schedule, and costs. OREM is 
also responsible for approving deliverables and providing funding/resources to the project. 

The OREM Federal Project Director (or Deputy) is responsible for maintaining the overall scope, schedule, 
and costs. The OREM Contracting Officer (CO) and CO Representative are responsible for managing 
compliance with contract requirements and determining if changes to contracts are necessary or required. 
OREM staff, including subject matter experts and facility representatives, are responsible for providing 
general oversight of the contractor’s safety and compliance performance. 
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2.1.2 Regulators 

The Tennessee Department of Environment and Conservation (TDEC) and the U.S. Environmental 
Protection Agency (EPA) have review/approval authority over this scope through reviewing this 
RDWP/RAWP under FFA protocols. TDEC and EPA will also provide regulatory oversight of activities.  

2.1.3 UCOR 

United Cleanup Oak Ridge LLC (UCOR) is responsible for working with OREM to develop the project 
scope of work; ensuring the work scope is performed in a safe, compliant, and effective manner; and 
maintaining the project scope, schedule, and costs.  

UCOR will provide additional project management and support oversight for the project, which includes 
coordination of overall planning, scheduling, directing, controlling, and reporting for the execution of the 
work. UCOR has prepared the design documents for the road reroute, utilities extensions, borrow area 
preparations, and the installation of a construction support area. 

UCOR will procure services of construction subcontractor(s) for the GWFD activities by preparing draft 
statements of work, technically reviewing proposals, answering questions, supplying design and site 
information, and supporting pre-bid meetings, tours, and site access. 

UCOR will provide construction oversight for OREM. Oversight will include reviewing submittals, 
assisting with site access, providing field oversight, conducting construction completion walkdowns, and 
supporting construction closeout. 

UCOR will provide engineering services to OREM for the design. 

2.2 PROJECT SCHEDULE 

Key activities and dates for the GWFD scope are presented in Table 1. 

Table 1. Key activities and dates for GWFD scope 

Activity Date 

GWFD RDWP/RAWP D1 submittal 
April 2023  

(FFA Milestone 5/31/2023) 
GWFD Construction start Fall 2023 
GWFD Construction finish Fall 2024 

Note: The landfill RDR will include and document the GWFD design as specified in the EMDF ROD. 
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3. SITE DESCRIPTION 

The EMDF site is located in CBCV within an upland area located between north-south trending valleys of 
NT-10 and NT-11. The site and surrounding areas are forested, except for areas along the south side 
between Haul Road and Bear Creek Road where the area has been cleared. The cleared area includes a 
recent soil-staging area along the southern margin and two wetland basins completed in 2015 for the Y-12 
National Security Complex (Y-12) compensatory wetland mitigation. Haul Road and Bear Creek Road are 
located in the southern part of the site and will be relocated to the south prior to EMDF construction as part 
of the upcoming Early Site Preparation (ESP) activities (Fig. 2). 

3.1 GEOLOGY 

The GWFD will take place on the central knoll area of the EMDF site, located in CBCV within an upland 
area located between north-south trending valleys of NT-10 and NT-11. The knoll area predominantly 
overlies bedrock of the Conasauga Group, primarily the Maryville Formation (Fig. 2). The Conasauga 
Group formations are predominantly shales, siltstones, and mudstones with little limestone present in the 
bedrock underlying the proposed disposal cells. The crest of the knoll below the north center of the footprint 
is underlain by the erosion-resistant Maryville Formation. The typical weathering profile consists of topsoil, 
silty/clayey soil residuum, saprolite, and fractured bedrock. Recent stream deposits are present along the 
streams and tributaries throughout EMDF (DOE/OR/01-2819&D1, Technical Memorandum #2, 
Environmental Management Disposal Facility, Phase 1 Monitoring, Oak Ridge, Tennessee). 

3.2 GROUNDWATER 

Groundwater migrates from the upland areas along Pine Ridge and discharges to stream channels, 
supporting base flow within the NT streams and Bear Creek. There is also a component of groundwater 
flow along strike, most notably in the Maynardville Limestone to the south of the EMDF site. 

Thirty-two piezometers were installed across the EMDF site between February 2018 and January 2019 to 
better understand the geology and groundwater elevations at EMDF (Fig. 2). Downhole monitors were 
installed in each piezometer to collect continuous depth to groundwater, pH, and water temperature data. 
Note, GW-991 is always dry and no downhole monitor was installed. These have been monitored since 
installation (excluding periods when individual downhole monitors were not functioning) and many of these 
are expected to be used for continued monitoring during the GWFD (see Sect. 8.2).  

In general, the vertical hydraulic gradients between the shallow and deeper bedrock zones are mostly small 
(less than 0.03 ft/ft vertical gradient). Three well pairs consistently have a slight downward gradient  
(GW-978/GW-979, GW-980R/GW-981, and GW-988/GW-989). They are located on the knoll. Slight 
upward vertical hydraulic gradients have only been observed at well pairs GW-992R/GW-993 and 
GW-994/GW-995 at the base of the knoll, with a maximum upward gradient of 0.07 ft/ft in the southern 
part of the proposed EMDF footprint near the existing Haul Road (Fig. 2).  

Piezometric surface elevations confirmed that the piezometric surface generally mirrors topography (i.e., is 
higher topographically beneath knolls/ridges and lower near the tributaries). The piezometric surface 
responds to rainfall events, indicating recharge is occurring on the site. Seasonal variation is also observed, 
with higher piezometric surfaces observed during the winter/spring wet season (typically November to 
March) than in the summer/fall dry season (Fig. 3).  
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Fig. 2. EMDF area existing piezometers and other features. 
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Fig. 3. Seasonal change and response to precipitation in selected shallow piezometers. 

As shown in Fig. 3, piezometers respond differently to both seasonal changes and to precipitation based on 
the location and subsurface conditions. While most piezometers show quick responses to rainfall, GW-981 
shows very little seasonal change. GW-981 is surrounded by steep slopes on three sides and infiltration is 
relatively quickly drained to surface water and does not cause much of a rise in groundwater elevations. In 
contrast, most of the other piezometers installed at EMDF show a greater response to precipitation and 
greater seasonal variation (GW-983, GW-989, and GY-020). 
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The gradients and piezometric surface confirm that shallow groundwater at the site in general results from 
localized recharge in the higher elevations of the site during precipitation events. The tributaries have some 
influence on the groundwater flow in their immediate areas acting as localized discharge locations 
(DOE/OR/01-2819&D1. Technical Memorandum #2, Environmental Management Disposal Facility, 
Phase 1 Monitoring, Oak Ridge, Tennessee). 

3.3 SURFACE WATER 

Surface water drainages near the site include NT-10, NT-11, Drainage (D)-10 West (W), and D-11 East, an 
east–west trending feature that drains westward into NT-11 near the center of the site (Fig. 2). Surface water 
flow in these drainage channels flows from Pine Ridge to Bear Creek located on the valley floor. The 
surface water systems are fed by precipitation, surface runoff and shallow stormflow, and groundwater that 
discharges via springs and seeps. 

Stream flow is primarily a result of precipitation events and from subsequent shallow seeps with limited 
flow or dry stream conditions during the summer months. Shallow soil can act as a stormflow layer when 
flow is present, with surface water transport through macropores that result from decaying vegetation such 
as fallen branches or tree roots (Fig. 4). Stormflow emerges as visible flow further downstream 
(DOE/OR/01-2819&D1, Technical Memorandum #2, Environmental Management Disposal Facility, 
Phase 1 Monitoring, Oak Ridge, Tennessee). Meandering stream channels filled with sediments are present 
upstream of the Haul Road culverts, and are not typical of other higher gradient streams found across the 
ORR. 

 

Fig. 4. Macropores examples in the EMDF area. 

Continuous flow monitoring data for NT-10, NT-11, and D-10W were collected for one year as part of 
Phase 1 site characterization (see flume locations on Fig 2). The available U.S. Geological Survey base 
flow data indicate that base flow is continuous along the D-10W, NT-10 and NT-11 stream channels during 
the winter/spring non-growing wet season (USGS Open-File Report 95-459). Several seeps are located 
adjacent to the drainages and tributaries, indicating localized shallow groundwater discharge occurs there 
at least seasonally. 

During the summer/fall growing season with warm and often dry conditions, base flow is negligible and 
limited to pulsed flow associated with significant storm rainfall events (Robinson and Johnson 1995, Results 

Macropore 

Macropore 
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of a Seepage Investigation at Bear Creek Valley, Oak Ridge, Tennessee, January – September 1994). Flow 
monitoring for Bear Creek downstream of the EMDF site indicates continuous flow in Bear Creek 
(DOE/OR/01-2695&D2/R1, Proposed Plan for the Disposal of Oak Ridge Reservation Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Waste).  

3.4 ECOLOGICAL RESOURCES  

A detailed natural resource evaluation and wetland delineation study was performed over most of the EMDF 
footprint (Fig. 5). The evaluation is documented in Natural Resource Assessment for the Proposed 
Environmental Management Disposal Facility (EMDF), Oak Ridge, Tennessee (ORNL/TM-2018-515). 
The natural resource assessment included wetland delineation and evaluation, stream surveys, timber 
assessments, and rare species surveys (Fig. 5). Walkdowns were also conducted in the fall/winter of 2022 
to evaluate an extension of Haul Road reroute and the Spoils Area that were not covered by the initial 
natural resource evaluation. Additional walkdowns were performed in early 2023 to identify potential  
bat-roosting trees and to evaluate the ESP areas for potential tri-color bat-roosting locations.  

Wetland delineations: Potential wetlands were evaluated for the entire EMDF Project site relative to the 
dominance of wetland vegetation, soils, and hydrological characteristics. Seventeen wetlands, including 
one created wetland, were identified within the entire EMDF study area, covering 11.8 acres (Fig. 5). The 
GWFD and balance of landfill scope was designed and will be constructed to minimize impacts to these 
wetlands. However, it is anticipated that approximately 4.6 acres of wetland will be disrupted and/or 
eliminated.  

Stream surveys: Five tributary streams are present in the EMDF area: NT-9, NT-10, D-10W, NT-11, and 
an unnamed tributary between NT-9 and NT-10 (Fig. 5). All are considered first- or second-order streams 
characterized by low flows during non-rain events, shallow pools and riffles. There are multiple road 
crossings on these streams, including Bear Creek Road, Haul Road, and some historical roads/culverts 
across the streams. Many of these road crossings present physical barriers for upstream migration of aquatic 
fauna, in particular fish, by creating large elevation changes in the stream channel just below culverts. In 
addition, the upstream side of these culverts often create wetlands with meandering stream channels filled 
with sediments, not typical of other higher gradient streams found across the ORR. 

ESP construction activities will require installation of approximately 900 ft of culverts. Existing culverts 
were used wherever possible, including the existing culverts and bridge used where Bear Creek Road 
crosses over Bear Creek. The stream channel for NT-9 is unchanged, except for replacement of an 
undersized culvert where NT-9 crosses under Bear Creek Road. Additional information on culvert 
placement is provided in Appendix A. GWFD construction will reroute the stream flow in D-10W to  
NT-10, impacting both of these drainages. Stream flow in the upper reach of NT-11 adjacent to the GWFD 
temporary cover will be modified to place the temporary cover system, although the stream will remain in 
its existing channel. NT-11 upper stream channel modifications may increase in this same area during 
construction of the berms for EMDF. Neither NT-12 nor the unnamed tributary will be modified.  

The Bear Creek watershed is home to a strong population of Tennessee dace, the only fish on the ORR 
listed as “in need of management” by the Tennessee Wildlife Resources Agency. No Tennessee dace were 
observed in the tributary streams at the EMDF site during the fish surveys; however, EMDF stormwater 
controls will protect Tennessee dace in streams that may be impacted by EMDF construction activities. 
Prior to performing construction activities, streams will be walked down and sensitive resources, including 
Tennessee dace, will be relocated.  
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Timber assessments: As described in ORNL/TM-2018-515, the GWFD area and the balance of landfill 
outside of the ESP activities are primarily located in hardwood forest, potentially around 60+ years old. 
Trees with a diameter at breast height (dbh) greater than 10 in. represent approximately 52% of the total 
forested area. These trees are primarily tulip poplar (~23%), white oak (~16%), red maple (~14%), and 
sweet gum (~9%). Trees with dbh between 2 and 10 in. are primarily six species: red maple (15.3%), sweet 
gum (13.9%), loblolly pine (13.5%), tulip poplar (10.7%), sourwood (8.2%), and dogwood (6.0%).  
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Fig. 5. EMDF natural resource evaluation and EMDF activities. 
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North of Bear Creek Road, the trees average 508 stems per acre of trees greater than 2 in. dbh with about 
48 trees 10 in. dbh or larger per acre. In the 161 acres surveyed for the EMDF Project, 10 trees were 
identified with a diameter greater to or equal to 30 in. dbh measured at the sample points (tally trees). The 
tree identified with the greatest dbh in the area was a 38-in. dbh chestnut oak. Of the 10 tally trees identified, 
six were oak trees.  

The EMDF area south of Bear Creek Road was almost entirely subject to timber harvesting during a 
southern pine beetle outbreak in 2000 and is primarily dense, loblolly pine.  

Rare species surveys: Previous investigations to identify threatened and endangered species on the ORR 
(ORNL/TM-2015/248, Bat Species Distribution on the Oak Ridge Reservation), in general, have confirmed 
the presence of Indiana bats, gray bats, and the northern long-eared bat, all federally listed endangered 
species; tricolored bats, which are proposed for federal listing; and little brown bats, which are under 
consideration for federal listing. Results of the bat acoustic surveys indicated that forested portions of the 
EMDF Project area are used as summer habitat by state- and federally listed bat species. One federally 
listed endangered species (gray bat) may forage within the site boundaries but does not roost in these areas.  

Additional rare species surveys were performed for the EMDF site in 2018. The EMDF Project surveys 
noted that there did not appear to be large populations of either the northern long-eared bat or the Indiana 
bat (ORNL/TM-2018-515). No maternity roosts for the Indiana bat were found in the EMDF area. Less 
than 50 potential bat-roosting trees were identified in the ESP areas, which are primarily forested with 
loblolly pine, as these are not the preferred roosting trees for bats. Additional evaluation was performed in 
2023 to evaluate for the presence of potential roosts of tricolored bats, such as road culverts and riparian 
buffer zones, and potential roost areas were identified. The GWFD and balance of landfill areas are expected 
to have larger numbers of potential bat-roosting trees due to the larger hardwood trees present in these areas.  

Other threatened and endangered species surveys were conducted by the Oak Ridge National Laboratory 
(ORNL) in 2018 (ORNL/TM-2018-515). The tubercled rein orchid, listed as threatened on the Tennessee 
Rare Plant List, was found in wetlands within the study area, particularly in wetlands along the NT-9 and 
D-10W streams. D-10W and NT-9 both have large populations of rein orchids. As noted previously, NT-9 
will only be minimally impacted by GWFD and the remainder of EMDF activities. Two other plant species 
of interest found were the American ginseng and pink lady’s slipper, which are considered of concern 
because of commercial harvest. The four-toed salamander and the Wood Thrush (state-listed as In-Need-
of-Management) were also confirmed to occur throughout forested portions of the study area. Wetlands and 
drainages within the area were found to contain the highest densities of four-toed salamander breeding sites 
known on the ORR (Fig. 6).  

Approximately five acres of wetlands will be eliminated by the EMDF Project. During construction of the 
GWFD and subsequent construction of the balance of the landfill, streamflow in D-10W will be rerouted 
to NT-10 and the wetlands in D-10W will be eliminated by construction of both the GWFD and balance of 
landfill. The disrupted wetlands include the engineered wetlands recently constructed in D-10W. The 
wetlands in NT-11 will also be impacted by these activities (Fig. 6).  

No federally listed threatened or endangered bird species were noted during the surveys; however, certain 
species recorded during the surveys have other state and/or federal management designations. These include 
dozens of species of birds protected under the Migratory Bird Treaty Act and/or are considered Birds of 
Conservation Concern by the U.S. Fish and Wildlife Service (USF&WS). The site is on the southern edge 
of the largest area of contiguous interior forest on the ORR that supports rare bird species. These rare species 
are not typically found in more fragmented habitats (ORNL/TM-2018-515).  
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Fig. 6. Four-toed salamander and tubercled rein orchid locations—EMDF area.
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The approach to minimize impacts to rare species is as follows: 

 UT-Battelle Subject Matter Experts will identify potential bat-roosting trees in the GWFD and balance 
of landfill areas. These potential bat-roosting trees will be removed prior to start of field work and prior 
to the start of the foraging season.  

 Potential roost areas for tri-colored bats will be identified. Prior to the start of field activities, candidate 
roosting sites will be fitted with one-way devices to allow bats to exit but not return.  

 Fish and aquatic wildlife sweeps and removal will be conducted prior to start of construction activities, 
including prior to culvert grouting or replacement, given the possible presence of crayfish and  
four-toed salamanders in all drainages. Although Tennessee dace have not been detected in the EMDF 
drainages, these will be included in the sweeps and relocated if present.  

As part of the approach to minimize impacts, during spring 2023, four-toed salamanders and their nests 
were identified in the wetlands planned to be impacted by EMDF construction (ESP, GWFD, and balance 
of landfill). The salamanders and nests were relocated or are planned to be relocated to other suitable habitat 
that will not be impacted by EMDF construction. Similarly, the tubercled rein orchids are planned to be 
identified and relocated to suitable habitat in 2023, prior to GWFD construction in the impacted wetlands. 

Appendix A contains additional information on the sensitive resources present in the GWFD and balance 
of landfill areas. Mitigation identification is in progress for both the GWFD and balance of landfill areas. 
Any mitigation required for the ESP activities will also be performed as part of the overall EMDF 
GWFD/landfill construction effort. Once finalized, the required mitigation will be documented in the D2 
GWFD RDWP/RAWP or as an addendum to this document.  

3.5 CULTURAL RESOURCES 

The Douglas Chapel Cemetery and four historical home site/structures are present near the EMDF site 
(Phase I Archaeological Survey of the Proposed Environmental Management Disposal Facility in Central 
Bear Creek Valley, Roane County, Tennessee, CRA 2018). Douglas Chapel Cemetery is located on the 
knoll between NT-10 and D-10W. DOE intends to avoid and preserve the Douglas Chapel Cemetery, as 
well as maintain access to the cemetery for visitors. 

The four home sites were demolished when the federal government purchased the land for the Manhattan 
Project. A prehistoric habitation was located near Bear Creek where lithic flakes were found, an indication 
of prehistoric tool production. All the sites were highly disturbed and appeared to contain no buried cultural 
deposits. The sites were not recommended for inclusion in the National Register of Historic Places. 

No historical sites are located within the GWFD area. The Douglas Chapel Cemetery is located nearby, but 
will not be disturbed by either GWFD or landfill construction activities (Fig. 6).  
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4. PROJECT DESCRIPTION 

4.1 OVERVIEW AND DESIGN APPROACH 

The objective of the GWFD is to verify the post-construction groundwater surface is below the design base 
of the geologic buffer in the knoll area where the seasonal high groundwater elevations sometimes exceed 
this design base. The shallow groundwater/potentiometric surface in the knoll area is mounded from local 
infiltration of precipitation that would be eliminated by construction of EMDF. As described in Sect. 3.2, 
current groundwater elevations vary considerably between the wet and dry seasons and respond quickly to 
precipitation events. 

Ideally, the GWFD would excavate to the base of the geologic buffer and place the liner system for the 
most accurate determination of post-construction groundwater levels. However, this approach is not 
practical as a demonstration. Therefore, the GWFD will be accomplished by placing a temporary, 
impermeable cover system over the EMDF knoll area, then directly measuring seasonal high (wet season) 
groundwater elevations to estimate post-landfill construction groundwater elevations. These seasonal high 
groundwater elevation measurements will be used to verify the groundwater surface is below the design 
base of the geologic buffer or if changes to the design are necessary.  

Precipitation is the primary mechanism for recharging shallow groundwater in the knoll area. The disposal 
cells will be separated from Pine Ridge by a saddle formed by NT-11. This saddle reduces shallow 
groundwater recharge from Pine Ridge area from the north. Recharge is expected from Pine Ridge to the 
shallow groundwater within the stormflow layer within soil and shallow bedrock. Recharge will continue 
from Pine Ridge to the regional, deeper bedrock groundwater system. 

The EMDF disposal cells will be located between NT-10 and NT-11 (Fig. 2). These NTs are lower than the 
preliminary design base of geologic buffer. D-10W is located slightly higher and adjacent to the disposal 
area, but the stream channel is still lower than the proposed bottom of the geologic buffer.  

The preliminary design of the landfill liner system was based on groundwater modeling that takes into 
account a decline in shallow groundwater elevations from placing the impermeable liner system over the 
landfill area, eliminating localized recharge from precipitation. The landfill design assumed that without 
local recharge to the knoll, shallow groundwater elevations would decrease to levels similar to the 
elevations of NT-11 and NT-10, lower than the design base of the geologic buffer. The design also includes 
an interceptor ditch upgradient of the disposal cells to intercept stormflow and eliminate this source of 
recharge from Pine Ridge through the stormflow layer within soil and shallow bedrock.  

As previously noted, the current peak groundwater elevations in the highest areas of the knoll are 
occasionally higher than the elevation of the base of the geologic buffer in the preliminary design 
(piezometers locations are shown in Fig. 7). Therefore, as documented in the EMDF ROD, the GWFD is 
being performed in the knoll area to determine the seasonal high groundwater elevation that will control 
the final design elevation of the geologic buffer in the knoll area. The GWFD will provide additional 
characterization information and has the potential to affect the final design of the EMDF disposal cells in 
the knoll area.  

The GWFD will require removal of the soil and weathered rock stormflow zone in the footprint area of the 
knoll area and covering the area with an impermeable layer to approximate placement of the landfill liner 
system. The GWFD area is based on the current Phase 1 Preliminary Design layout of the landfill in the 
knoll area, including the associated berms.  
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In accordance with the EMDF ROD, the GWFD design and results of the field study will be incorporated 
into the EMDF landfill RDR, which will present the final landfill design; the EMDF landfill RDR is a 
primary document that requires approval by the FFA parties before landfill construction. The approved 
EMDF landfill RDR will serve as the basis for a final landfill design that will meet the RAO to maintain a 
15-ft separation between the bottom of emplaced wastes and the seasonal high water table of the uppermost 
unconfined aquifer, which includes 5 ft of liner system and 10 ft of geologic buffer, consistent with TDEC 
0400-11-01-.04(4)(a)(2). 

The study area will be modified to approximate the constructed landfill by installing a temporary cover 
system to shed rainwater that would otherwise infiltrate into the ground to minimize the effects of 
groundwater recharge in the project area. The temporary cover will direct stormwater into local, existing 
drainages, as will be done following EMDF disposal cell construction. Groundwater elevations will be 
measured in key shallow piezometers during two wet seasons (December through March or April). 
Evaluation of water levels measured during the study’s first wet season will be used to support base geologic 
buffer elevations for the final landfill design, as described in the EMDF ROD (DOE/OR/01-2794&D2/R2). 

The major assumptions and requirements used to develop the GWFD are as follows: 

 Required for the knoll area where current, peak groundwater levels are higher than the preliminary 
design base of the geologic buffer.  

 Requires excavation of soil and stormflow zone in the knoll area with sufficient excavation to provide 
a stable and safe working surface. 

 Places a temporary impermeable cover system over the knoll area. 

 Requires surface water and stormflow cutoff and rerouting of flow from D-10W to NT-10. 

 Requires stormwater controls in D-10W, NT-10, and NT-11 to address increased runoff and 
redistribution of surface water flow and sediment control. 

 Requires Haul Road and Bear Creek Road reroute prior to construction of sediment ponds as part of 
ESP activities. If sediment ponds are not available, then alternative sediment control measures will be 
used until the sediment ponds are operational.  

 Requires existing geophysical boreholes, piezometers within construction zones and other potential 
sources of surface water migration to groundwater to be abandoned prior to GWFD construction.  

 Maintains select existing shallow piezometers in the GWFD area for use after demonstration 
construction. Existing deeper piezometers will be maintained as possible and practical, but will not be 
used for the GWFD evaluation.  

 Existing piezometers outside the groundwater demonstration area will be maintained and monitored for 
evaluation of the GWFD groundwater elevation results. 

 Additional piezometers will be installed and screened at the base of the geologic buffer to refine and 
increase lateral coverage and minimize interpretation of results between piezometers. Groundwater 
elevation monitoring over a minimum of one wet season demonstrate groundwater levels relative to the 
base of the geologic buffer. Final landfill design will proceed after evaluation of the data from the first 
wet season. Groundwater elevation monitoring will also be performed for an additional wet season to 
verify results. 
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4.2 KEY GWFD-RELATED FEATURES OF THE LANDFILL DESIGN 

The GWFD is designed to approximate the effects from construction of the EMDF landfill in the knoll area. 
The EMDF landfill design includes elements that will remove local recharge from precipitation, intercept 
stormflow from Pine Ridge, and divert stormwater. The key elements of the landfill design that must be 
approximated by the GWFD include the following:  

 Upgradient stormflow interceptor channel at the northern boundary of the disposal cell that is designed 
to collect and reroute run-on from Pine Ridge.  

 The liner system and the geologic buffer prevent infiltration and eliminate recharge from precipitation 
and eventually leachate. 

The preliminary landfill liner system and geologic buffer design are above the elevation of the surrounding 
drainages, eliminating the potential for groundwater recharge from surface water and allowing groundwater 
beneath the disposal cells to stabilize to the adjacent tributary elevations. This design feature is not expected 
to change as a result of the GWFD. As a note, the base of the geologic buffer in the preliminary design was 
set 5 ft above the modeled post-construction seasonal high groundwater table to be more conservative.  

4.3 GWFD DESIGN 

The GWFD will approximate the design approach for the EMDF disposal cells to determine how 
construction of the landfill will affect groundwater elevations in the knoll area. The upgradient stormflow 
interceptor channel will be designed and constructed to support both the GWFD and the landfill. However, 
because the design of the primary and secondary liner systems may be altered as a result of the data collected 
by the GWFD, it is impractical to excavate and construct the geologic buffer, primary, and secondary liner 
systems at this time. Therefore, an alternative cover design was selected to simulate the effect of the landfill 
liner on groundwater in the knoll area by minimizing infiltration in the landfill disposal cell area. 

The key elements of the GWFD are (1) upgradient storm interceptor channel and (2) a temporary cover 
system designed to simulate the conditions of the final landfill liner system configuration, such that 
infiltration and upgradient lateral recharge is cut off to the GWFD footprint. In addition, stormwater 
controls will be designed and incorporated into the GWFD to minimize impacts to the NTs and Bear Creek, 
such as construction of the sediment ponds that will also be used for landfill construction and operation 
(Fig. 5).  

4.4 GWFD AREA 

The GWFD is designed to evaluate post-landfill construction groundwater elevations in the EMDF knoll 
area where current seasonal high shallow groundwater levels are higher than the preliminary design 
elevation of the geologic buffer.  

Upgradient stormflow also must be diverted and infiltration must be limited across the knoll area to 
approximate the effects from installation of the EMDF landfill liner system, resulting in anticipated higher 
stormwater flows and stream flow within the adjacent drainages. Therefore, impacts to wetlands and 
streams must be minimized as much as possible. The cover area was selected to cover the majority of the 
knoll area from the saddle between the knoll and Pine Ridge to the north to approximately Haul Road in 
the south, and from immediately adjacent to NT-11 on the west to D-10W on the east (Fig.5). Wetlands 
will be avoided as much as possible along NT-11, but will be removed within D-10W due to the need to 
grade the eastern slope of the cover area to provide a stable subgrade for the GWFD temporary cover, and 
eventually to place the eastern landfill berms.  
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Fig. 7. GWFD Project layout.  
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5. APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS 

The applicable or relevant and appropriate requirements (ARARs) from the EMDF ROD are those required 
for natural and cultural resources protection and for the landfill design. Most of the design ARARs are not 
applicable to the GWFD, because the GWFD is a temporary covers system. The applicable ARARs are 
provided in Appendix B and were considered and applied during development of the GWFD design. 

The approach for implementing the natural resource ARARs is provided in Fig. 8 below. 

 

Fig. 8. EMDF GWFD approach to natural resource ARARs.  
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6. GWFD IMPLEMENTATION AND APPROACH 

Because this action consists of new construction in a clean area, verification, monitoring and operations, 
and maintenance plans are not required. GWFD activities will be performed under the purview of UCOR’s 
existing programs and procedures, including health and safety, quality assurance (QA)/quality control (QC), 
and waste management. In addition, GWFD activities will comply with environmental laws and regulations 
identified in the EMDF ROD as ARARs. 

The Stormwater Management Requirements for Groundwater Field Demonstration for the Onsite Waste 
Disposal Facility, Oak Ridge, Tennessee (UCOR-5620) supports the GWFD clearing and grading activities 
and presents erosion and sediment control best management practices (BMPs). Sediment and erosion 
control is further discussed in Sect. 6.5. BMPs anticipated to be incorporated include:  

 Minimizing disturbed areas 

 Controlling stormwater runoff 

 Stabilizing disturbed soils as soon as practical 

 Protecting slopes and storm inlets downgradient from the work area 

 Establishing perimeter controls 

 Retaining sediment onsite  

Sediment/erosion control measures will be designed in accordance with the guidance presented in the 
Tennessee Erosion and Sediment Control Handbook (TDEC 2012). 

Design drawings and specifications for the key design elements are provided in Appendix C. These include 
site grading, the upgradient stormflow ditch, and the temporary cover system. Field QCs are included with 
the specifications as appropriate.  

6.1 SITE PREPARATION 

Prior to construction of the GWFD design features, the initial stormwater controls will be installed. Prior 
to placement of the temporary cover system, the existing grade in the GWFD area will be stripped to a 
depth of approximately 4 ft to remove unsuitable materials and provide a safe, stable working surface. 
Additional cuts will be required in certain areas to develop the appropriate grades (Appendix C). 

The uppermost soil unit is a mixed colluvium and residual soil unit with organics that contains unsuitable 
soils for GWFD subgrade; this material will be stockpiled for later use as topsoil. This upper zone also 
includes the majority of shallow macropores that increase transmissivity of stormwater and result in an 
unsafe working environment. The exact depth of stripping will be determined in the field based on the 
materials encountered, and could be increased in areas where organic, soft/saturated, and highly 
transmissive materials are present after stripping the upper 4 ft. This material is also unsuitable for subgrade 
and will be stockpiled for later use as nonstructural fill material.  
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6.2 UPGRADIENT STORMFLOW INTERCEPTOR CHANNEL 

Upgradient stormwater from Pine Ridge will be diverted away from the GWFD area along the course of 
the current saddle between the knoll and Pine Ridge. The stormflow interceptor channel will be installed at 
the northern boundary of the GWFD and the D-10W diversion, which will convey flow to dual 48-in. 
culverts. These features are key to controlling run-on stormwater flows around the facility and maintaining 
the integrity of the perimeter berms (Figs. 5 and 7). The interceptor channel sides will be sloped at a 2 
horizontal to 1 vertical (2H:1V) grade and lined with geotextile covered with riprap to prevent erosion. On 
the south side of the interceptor channel, the channel serves as an anchor trench for the north side of the 
GWFD cover system (Figs. 9 and 10).  

Grading for the GWFD, and also for the future disposal cells, will cover the former D-10W channel. 
Therefore, the D-10W headwaters will be diverted to NT-10. The stormflow interceptor channel is 
adequately sized to reroute run-on through the surficial soil layers north of the site, which is a key element 
for groundwater management. The stormflow interceptor channel will extend NT-11 to the west, and to the 
D-10W diversion and NT-10 to the east. The outfall to the D-10W diversion and the stormflow interceptor 
channel are the dual 48-in. culverts that will convey flow under Haul Road. All run-on controls are designed 
to convey the 25-year 24-hour storm event with enough capacity to convey the 100-year 24-hour storm 
event without overtopping. 
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Fig. 9. Upgradient stormflow interceptor channel. 



 
 

24 
 

  

Fig. 10. Design details for the upgradient stormflow interceptor channel.  
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6.3 TEMPORARY COVER SYSTEM 

The civil layout and grading for the temporary cover system were designed with the following requirements:  

 Establish a subgrade elevation that removes the high-infiltration stormflow zone and organics layer to 
support effective cover infiltration control, and removal of additional material below this zone to 
support an efficient earthwork balance (provide embankment fill for backfill).  

 Establish grades such that the final cover system, stormwater features, berms, and access roads are 
stable, both globally and locally, within the cover system.  

 Develop support roads required to access both the existing piezometers to remain and the proposed new 
piezometers, as well as to support effective cover operations and maintenance.  

 Establish grades sufficient to route all overland stormwater to two newly constructed sediment ponds 
south of the old Haul Road. 

Figure 11 provides a cross-section view of the cut and fill required across the knoll to develop a stable, well 
graded surface to place the temporary cover system. 

6.3.1 Design Basis and Requirements 

The temporary cover system will be placed over a prepared subgrade to provide a stable working surface. 
The area will be graded to provide positive drainage away from the cover and to direct stormwater flow to 
the sediment ponds. In addition, roads for piezometer access and maintenance will be developed as part of 
the grading. 

The cover system will meet the following performance objectives and design bases: 

 Approximate the conditions of the final landfill liner system to cut off infiltration and lateral recharge 
to the GWFD footprint. 

 The material must be capable of being welded where panels overlap to maintain consistent engineering 
properties across the liner, which will minimize leakage. 

 The cover system must remain intact with frequent inspection and repairs to reduce infiltration to the 
GWFD area for a minimum of 2 years. However, the cover system is expected to remain until 
construction of the landfill. 

 The cover must be durable and resistant to damage from environmental conditions, including ultraviolet 
deterioration, chemical degradation, wind, and stormwater runoff for a minimum period of 5 years. 

 The cover must support construction of overlying system components for stormwater management, 
erosion control, and roadway access for operations, maintenance, and monitoring activities. 
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Fig. 11. GWFD south-north cross-section through temporary cover. 

Note: Vertical scale is exaggerated to show details. 
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The following key design bases were used to develop the design for the temporary cover: 

 Maintaining the Douglas Chapel Cemetery in its current state 

 Ensure seismic design of the project follows TDEC Earthquake Evaluation Guidance Document 
(TDEC 1994) for design and operation of Class I and Class II solid waste landfills in Tennessee and 
Resource Conservation and Recovery Act of 1976 (RCRA) Subtitle C/D guidance (40 CFR 258.14).  

 Use the seismic hazard mapping (2014) incorporated in ASCE 7-16, Minimum Design Loads and 
Associated Criteria for Buildings and Other Structures, and ICC 2018, International Building Code 
(IBC). Use of the 2014 instead of the updated 2018 seismic hazard mapping is slightly more 
conservative and therefore appropriate for this design. The design seismic event for ASCE 7-16 
corresponds to an event with a 2% probability of exceedance in 50 years (2500-year return period), 
which is similar to the recurrence interval of approximately 2373 years as required by TDEC and 
RCRA. 

 Static global stability and veneer stability design criteria are based upon recommendations used in 
standards of practice for slope stability evaluations, including USACE 2003 (Slope Stability), USBR 
2011 (Embankment Dams), and Koerner and Soong 2005, (“Analysis and Design of Veneer Cover 
Soils.” Seismic stability criteria are defined by TDEC (1994) guidelines.  

6.3.2 Site Clearing and Grubbing 

Initially, sweeps of the area will be conducted to relocate sensitive resources such as four-toed salamanders 
and tubercle rein orchids. Trees, brush, and other vegetation will be removed from the GWFD area. If 
possible, merchantable trees will be harvested by an ORR contractor for beneficial reuse. Potential  
bat-roosting trees will be removed prior to the bat foraging season. If the timing is acceptable, these will be 
removed at the same time as the remaining trees. Stumps, tree root balls, slash piles, and other unsuitable 
materials will be removed. This material will be removed and turned into wood chips for future use on the 
GWFD or other projects.  

Topsoil will be stripped from areas that will be disturbed by excavation, filling, or compaction and will be 
stockpiled/staged in an area such as the Spoils Area. Topsoil will be reused for the project areas or placed 
into the Spoils Area. Where practical, wetlands soils will be reused for other sites and projects. Soils 
unsuitable for fill material will be stripped from the project site and staged in the Spoils Area for future use 
as possible nonstructural fill material.  

6.3.3 Subgrade preparation 

The civil and grading layout requirements are: 

 Develop subgrade elevation that removes the high-infiltration stormflow zone and organics layer to 
support effective cover infiltration control, and remove additional material below this zone to support 
an efficient earthwork balance (provide embankment fill for backfill) and safe working surface.  

 Develop grades such that the final cover system, stormwater features, berms, and access roads are 
stable, both globally and locally, within the cover system.  

 Develop grades sufficient to route all overland stormwater to two newly constructed sediment ponds 
south of the old Haul Road.  

 Develop support roads required to access both existing and proposed new piezometers, as well as 
support effective cover operations and maintenance.  
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The maximum finished grade will be 3H:1V, except in stormwater drainage ditches as described in  
Sect 3.2. Access roads will be constructed as 2-lane roads with 10-ft lanes. Spur roads will be 12 ft wide 
with a turnaround point.  

The finished grade is shown in Fig. 7 and Fig. 11 (cross-section). While the graded surface reflects a cut of 
about 4 ft to remove highly transmissive material, due to the knoll configuration, excavation as deep as  
30 ft below existing grades will be required in some areas prior to construction of the cover system, as well 
as embankment construction as high as 24 ft above existing grades. Unsuitable soils may be removed, 
staged in the Spoils Area, then the area will be backfilled with competent soil. Use of explosives for 
excavation is not allowed.  

After reaching grade, ground surface will be uniformly compacted and prepared for placement of the cover 
system. Cut slopes will be designed and constructed to drain stormwater with precautions to control erosion 
and prevent sediment releases.  

6.3.4 Cover System Anchor Trenches 

Anchor trenches will be excavated into the prepared subgrade after the perimeter embankments and 
prepared subgrade are complete.  

6.3.5 Temporary Cover System 

The GWFD temporary cover system consists of (from bottom to top) an HDPE geomembrane, an 
engineered turf, and overlying sand infill of the turf layer for the ballast (Fig. 12). 

 

Fig. 12. Design details for the temporary cover system. 
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The temporary cover system will be installed from the upgradient stormflow interceptor trench southward 
to Haul Road and from NT-11 eastward to D-10W (Fig. 7). The HDPE geomembrane will be installed over 
prepared subgrade generated from earthwork activities as shown on Fig. 12.  

The key design requirements for the GWFD cover system were as follows: 

 Approximate the conditions of the final landfill liner system configuration such that infiltration and 
lateral recharge is prevented within the GWFD footprint. 

 Perform as designed for a period of 2 years during the monitoring period, with inspection and repairs 
to reduce infiltration. However, the cover system will remain in place until construction of the landfill. 

 Include a geosynthetic liner material that forms a low permeability barrier. The geosynthetic liner must 
be capable of deployment on a prepared subgrade and must be capable of being sealed around 
piezometer penetrations. 

 Material must be capable of being welded where panels overlap to maintain consistent engineering 
properties across the liner, which will minimize leakage. 

 Materials must be durable and resistant to damage from environmental conditions, including ultraviolet 
deterioration, chemical degradation, wind, and stormwater runoff for a minimum period of 5 years. 

 The cover must support construction of overlying system components for stormwater management, 
erosion control, and roadway access for operations, maintenance, and monitoring activities. 

6.3.5.1 HDPE geomembrane 

The 50-mil HDPE geomembrane selected will meet the following requirements: 

 No manufacturing defects, deterioration from ozone, ultraviolet, or other exposure to elements for 20 
years 

 No defects in material and factory seams for 2 years 

 No defects from installation for 2 years 

The selected HDPE will contain no plasticizers, fillers, extenders, reclaimed polymers, or chemical 
additives, except 2% carbon black to provide ultraviolet resistance and not more than 1.5% antioxidants 
and heat stabilizers, as required for manufacturing. The HDPE will be smooth, with no ridges of textured 
geomembrane, and no factory seams. 

The HDPE will come in rolls with a width of approximately 22 ft and lengths selected to reduce field seams. 
The minimum requirements are provided in Table 2. Seams will be welded and quality tested as described 
in Appendix C. 
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Table 2. HDPE geomembrane properties 

 

6.3.5.2 Engineered turf component 

Overlying the HDPE geomembrane will be a synthetic structure material consisting of geotextiles tufted 
with polyethylene yarns to resemble grass blades. The color of the polyethylene yarns has not been selected, 
but is expected to be a color that resembles partially dried grass to better blend in with the environment 
(expected to be brownish green).  

The engineered turf is expected to come in 14-ft-wide rolls. The lengths will be selected to reduce field 
seams. The minimum requirements are provided in Table 3.  
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Table 3. Engineered turf properties 

 

The engineered turf will be installed similarly to the geomembrane, except that seams are expected to have 
a minimum 5-in. overlap. Seams will be fused and quality tested as described in Appendix C.  

6.3.6 Sand Infill 

A fine-grained uncompacted sand infill shall be placed over the engineered turf and consist of competent 
washed material less than 3/8 in. in diameter. The sand infill will be ½ to ¾ in. thick as measured with a 
digital caliper or equivalent.  

6.4 BORROW AREA 7B DEVELOPMENT 

Installation of the GWFD cover system requires both additional fill material and storage for the topsoil and 
unsuitable material removed from the GWFD area. While excavated material will be used for fill material 
if suitable, additional fill material is required to bring the surface to an acceptable grade for placing the 
temporary cover. Therefore, the Site 7B Borrow Area (Fig. 2) will be developed to support the GWFD, and 
will continue to operate to support EMDF construction following completion of the GWFD.  

Initial site preparation at the Site 7b Borrow Area will be performed as part of the ESP activities and will 
be completed prior to start of the GWFD Project. The previously constructed features include construction 
of an access road, a staging area, and stormwater management measures (sediment pond and ditches). The 
access road will extend approximately 75 ft from the existing Haul Road to the staging area. The staging 
area will be an area approximately 65 by 285 ft, sufficient to provide for parking of approximately 15 
personal vehicles and 5 bays for heavy equipment parking, as well as room for an operations trailer, or 
similar, and chemical toilets.  

Trees identified as potentially used for bats to roost during the summer will be removed during the 
fall/winter months prior to development of the borrow area. No aquatic resources are anticipated in this 
area. The initial area of the borrow area will be cleared and grubbed prior to the start of borrow operations, 
including removal of marketable timber. Topsoil will be removed and staged in a prepared area, either at 
the 7bBorrow Area or a nearby location.  

A newly constructed sediment basin will be approximately 1.1 acre in size, built in an existing swale, to 
allow sediment control for the entire 15-acre borrow area based on a 5-year, 24-hour design storm. 
Construction of the sediment basin will require excavation of significant quantities of borrow soil due to 
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the slopes present at the borrow area. The excavated material is expected to be used for structural fill for 
the GWFD.  

Sediment and erosion controls will be developed for both the active borrow area and the topsoil pile, as 
described in Sect 6.5.  

6.5 SEDIMENT AND EROSION CONTROL 

The Stormwater Management Requirements for Groundwater Field Demonstration for the Onsite Waste 
Disposal Facility, Oak Ridge, Tennessee (UCOR-5620, in progress) supports the GWFD clearing and 
grading activities and presents erosion and sediment control BMPs. Sediment and erosion control BMPs 
anticipated to be incorporated include:  

 Minimizing disturbed areas 

 Controlling stormwater runoff 

 Stabilizing disturbed soils as soon as practical 

 Protecting slopes and storm inlets downgradient from the work area 

 Establishing perimeter controls 

 Retaining sediment onsite  

Sediment/erosion control measures will be designed in accordance with the guidance presented in the 
Tennessee Erosion and Sediment Control Handbook (TDEC 2012). 

GWFD construction activities are to be phased to minimize the amount to disturbed areas exposed at any 
given time. Perimeter runoff controls, including silt fences, straw wattles, and construction exits will be 
installed prior to clearing and grubbing. Clearing, grubbing, stripping, and grading will only occur in 
designated construction areas where improvements are planned. Natural features and vegetative soil cover 
outside of the construction areas will be protected to avoid disturbance to trees or vegetative cover and to 
minimize soil erosion.  

The following erosion and sediment control BMPs will be applied for the GWFD construction activities: 

 Control of stormwater flowing onto and through project area 

 Straw wattles: serve as run-on diversion, runoff filtration, water velocity dissipation  

 Check dams: installed in swales and ditches to reduce velocity in channels and thereby reduce 
erosion 

 Diversion berm: divert rainwater away from the cut slopes and control stormwater flowing onto 
the project 

 Stabilization of soils 

 Hydromulching: protect exposed soils. Wood chips may be used as available and effective. 

 Seeding and straw mulch: lawn areas will be seeded and stabilized with straw or similar mulching 
material 

 Roadway gravel/road base: placed on all areas receiving vehicular traffic (access roads and staging 
areas) 
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 Protection of slopes 

 Erosion-control blankets: used to stabilize slopes in swales, cut slopes, and sediment basin 

 Protection of storm drain inlets 

 Straw wattles: protection for storm drain inlets (catch basins) until permanent vegetation has been 
established 

 Perimeter controls and sediment barriers 

 Silt fences: installed along the toe of fill slopes and around topsoil stockpiles 

 Stabilized construction exits 

 Anti-tracking pads: installed at project egress locations to prevent the offsite transport of sediment 
by construction vehicles 

 Dust control: use of a water truck to apply water to disturbed areas to control dust 

Additional BMPs not presented here may be incorporated as needed. Impacts to waterbodies will be 
minimized through implementation of BMPs. 

Erosion and sedimentation control during construction will be through use of silt fences, inlet and outlet 
protection at culverts and catch basins, grass-lined and riprap-lined ditches, filter rings, and other erosion- 
and sedimentation-control measures. Erosion-control matting will be installed on slopes steeper than 4:1 
and all ditches not lined with riprap. Straw wattles will be installed along the contour (across the slope) to 
intercept water running down a slope. Completed slopes, ditches, and other areas will be seeded and 
mulched within 15 days of completion of site grading.  

Stormwater ponds will be placed for sediment control for the GWFD and the landfill disposal cells. These 
stormwater ponds are expected to be placed in the vicinity of the existing Haul Road, which will be rerouted 
as part of the ESP activities for the EMDF landfill (Fig. 7). 

Run-on to the GWFD from the cemetery hill east of the GWFD will be controlled by a drainage ditch that 
is located over the cover in the in-filled former D-10W channel and routed to discharge into the newly 
constructed Pond 2 south of the old Haul Road. 

Stormwater runoff control ditches and two culverts will direct runoff to a series of culverts, conveying 
stormwater flow under Haul Road. All runoff controls are designed to convey the 25-year, 24-hour storm 
with enough capacity to convey the 100-year 24-hour storm event without overtopping.  
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7. WASTE MANAGEMENT 

This section identifies the sanitary and industrial waste streams that are expected to be generated during the 
GWFD activities. The GWFD activities will occur in uncontaminated areas; therefore, waste materials are 
expected to be disposed at the Oak Ridge Reservation Landfills (ORRLs). A summary of waste stream 
characterization during GWFD activities is provided in Table 4, which describes, quantifies, and defines 
waste streams, and identifies the expected disposal outlet(s). While contaminated waste streams are not 
anticipated, if discovered or generated, DOE will notify EPA and TDEC and those waste streams will be 
evaluated and characterized for disposal at the Environmental Management Waste Management Facility or 
other suitable disposal facility.  

Vegetation removed during GWFD activities is not expected to be waste. Marketable timber will be 
harvested as possible and practical, segregated, and removed. The remaining vegetation is expected to be 
used at the EMDF site for mulch and/or erosion control (some of which may be chipped). Vegetation 
removal and management will be in accordance with the Stormwater Management Requirements Plan and 
BMPs. The remaining vegetation will be evaluated for other beneficial use as practical. Secondary waste 
generated during the primary waste-generating activities is expected to be disposed with the primary waste 
streams. 

Table 4. Summary of wastes generated by GWFD activities 

Waste Stream 
Expected 

waste 
type 

Estimated 
volume 

Characterization basis 
Planned 

disposition site 

Construction debris, 
bags/containers and PPE, 

Sanitary 50 cy PK, radiological surveys ORRL 

Misc. trash and organic garbage 
(e.g., food waste) 

Sanitary 10 cy PK, radiological surveys ORRL 

Hydraulic line spill cleanup 
material 

Sanitary <5 cy PK, radiological surveys ORRL 

Associated secondary waste 
(PPE, plastic sheeting, tools, 
rags, wipes) 

Sanitary 10 cy PK, radiological surveys ORRL 

ORRL = Oak Ridge Reservation Landfills 
PK = process knowledge 
PPE = personal protective equipment 

It is assumed that unused materials (e.g., surplus materials) from the construction of the temporary cover 
system will be removed from the site by the subcontractor performing the work and will not be a waste 
stream managed during this activity. If it is disposed onsite, it will be disposed at the ORRLs.



 
 

36 
 

This page intentionally left blank. 



 
 

37 
 

8. SAMPLING AND ANALYSIS PLAN 

8.1 OBJECTIVES 

The GWFD will be performed in an area undisturbed by ORR activities. As described in Chap. 1, seasonal 
groundwater elevations will be measured following construction of the GWFD cover system to demonstrate 
the seasonal high post-construction groundwater surface will be below the base of the geologic buffer. 
Where practical, straight line interpolation between data points will be performed to eliminate the need to 
interpret or model results.  

8.2 PIEZOMETERS 

Due to upward gradients at several deeper piezometers reflecting potentially confining conditions, shallow 
piezometers will provide the best representation of post-construction seasonal high groundwater elevations 
at the geologic buffer depths. Where possible, the existing shallow piezometers will be maintained during 
construction of the GWFD to allow ready comparison to pre-GWFD conditions.  

There are three existing shallow piezometers where the seasonal high potentiometric surface is higher than 
the projected bottom of the geologic buffer. The shallow piezometers were selected because these most 
accurately reflect shallow groundwater elevations closest to the elevation of the geologic buffer. These 
piezometers are shown in Table 5 and on Fig. 11 and are: 

 GW-983—at the top of the knoll  

 GW-989—further down the knoll 

 GY-020—located between GW-983 and GW-989 

The shallow piezometers to be used for the GWFD are in the knoll area. These are provided in Table 5 and 
shown in Fig. 13. These existing piezometers will be protected during GWFD construction, with casing 
extended or shortened, as necessary. Following completion of GWFD construction activities, protective 
surface casing and well pads will be reinstalled, and the piezometers will be protected, as necessary. 
Methods to protect piezometers will avoid penetrating the liner system.  

Deeper piezometers will also be protected and maintained, as practical, but will not be used for determining 
the post-construction groundwater elevation at the base of the geologic buffer.  
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Table 5. EMDF average seasonal high and low groundwater elevations—shallow piezometers/GWFD area 

Piezometer Formation 

Current seasonal 
high groundwater 
elevation higher 
than bottom of 
geologic buffer 

(Y/N) 

GWFD monitoring status Comments 

GW-979 
Rutledge/ 

Rogersville 
N/A 

To be abandoned Outside landfill cells, within upgradient cut-off trench 

GW-981 Maryville No To remain  Outside landfill cells, projected geologic buffer 

GW-983 Maryville Yes To remain Within landfill cells, screened below geologic buffer 

GW-985 Maryville N/A To remain Outside landfill cells 

GW-987 Maryville No To remain Significant fill area (D-11E) 

GW-989 Maryville Yes To remain Within landfill cells, screened near geologic buffer 

GW-990 Maryville Yes To remain  

GW-991 Maryville N/A To remain Dry  

GW-993 Nolichucky No To remain  

GW-995 Nolichucky No To remain  

GY-003 
Rutledge/ 

Rogersville N/A To remain Outside landfill cells 

GY-004 Maryville N/A To remain Outside landfill cells 

GY-005 
Rogersville/ 

Rutledge  To be abandoned Outside landfill cells, within upgradient cut-off trench 

GY-007 Maryville N/A To remain Outside landfill cells 

GY-008 
Maryville/ 
Nolichucky N/A To remain Outside landfill cells 

GY-020 Maryville Yes 
To remain Within landfill cells, screened near geologic buffer, shallow 

pair to GW-990 

Note: Shallow piezometers were selected as most representative of groundwater elevations closest to the elevation of the geologic buffer  
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Fig. 13. Changes to piezometer network. 
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8.2.1 New Piezometers to be Installed 

Three new piezometers are expected to be installed to allow more straight-line interpolation of data between 
existing piezometers to define the seasonal high groundwater table (Fig. 13). An additional two piezometers 
are being added to replace a piezometer pair to be removed during the upgradient stormflow trench 
construction.  

 New piezometer MW-1, lower on the knoll to the west 

 New piezometer MW-2, lower on the knoll between GW-983 and GY-020 

 New piezometer MW-3, lower on the knoll to the southeast  

 MW-4 and -5, shallow/deep pair replacements for abandoned piezometers GW-978 and -979 

The approximate piezometer locations are presented in Fig. 13. Actual investigation locations will be 
determined in the field, based on accessibility or site conditions encountered at the time of drilling. 
Locations will be surveyed by a licensed land surveyor (including horizontal position and ground surface 
elevation at each new piezometer within 0.1 ft and the top-of-casing elevation of each piezometer within 
0.01 ft). 

Lithologic information will be obtained from the boreholes at each location. The shallow piezometers will 
be constructed of 2-in. PVC pipe with the base of the well screens at the approximate elevation of the 
bottom of the geologic buffer zone. Boreholes and piezometers will be constructed by Tennessee-qualified 
monitoring well drillers in accordance with ORR requirements, as specified in Standard Specification for 
Well Drilling, Installation, and Abandonment (SPG-00000-A005).  

Selected construction details are provided in Table 6. Note, a 5-ft screen interval was selected to ensure that 
groundwater elevations measured were targeted to the base of the geological buffer that is critical to the 
design and reduce the possibility of having to interpret results.  

Table 6. GWFD additional piezometer construction information 

Piezometer Formation 

Projected 
ground 
surface 

elevation 
(ft amsl) 

Elevation 
of base of 
geologic 
buffer 

Total 
depth 

(ft) 

Screened 
interval 
(ft bgs) 

Comment 

MW-1 Maryville 975.7 940.4 35 29.5-34.5  

MW-2 Maryville 966.5 931.2 40 34.5 - 39.5  

MW-3 Maryville 967.6 970.0 52.5 47 - 52  

MW-4 Rogersville 955.0 n/a 70 59.5 - 69.5 Replaces GW-978 

MW-5 Rogersville 954.8 n/a 40 34.5-39.5 Replaces GW-979 

amsl = above mean sea level 

Following construction, measures will be taken to protect the piezometers until the final configuration of 
the GWFD cover is reached. Bollards are not expected to be placed to avoid penetrating the cover. Other 
methods may be selected to protect the piezometers such as jersey barriers. Piezometers shall be developed 
no sooner than 24 hours after installation and shall continue until the piezometer responds to water-level 
changes and produces clear, sediment-free water to the extent possible. Following development and similar 
to the other EMDF piezometers, dedicated downhole monitors will be placed in each piezometer to measure 
pH, temperature, and groundwater elevation. Data will be collected continuously and recorded every hour.  
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8.2.2 Piezometer, Seismic Boreholes, and Well to be Abandoned 

Three piezometers on the north side of the knoll will be abandoned. These are located within the area that 
will be disturbed by installation of the upgradient stormflow cutoff trench. Four additional piezometers 
located in the western sediment pond area will be abandoned (Table 7). Piezometers will be abandoned in 
accordance with the ORR requirements as specified in Standard Specification for Well Drilling, 
Installation, and Abandonment.  

Table 7. GWFD piezometers to be abandoned  

Piezometer 
Shallow/ 

Deep 
Reason 

GY-005 Shallow Within upgradient cut-off trench 

GW-978 Deep Within upgradient cut-off trench 

GW-979 Shallow Within upgradient cut-off trench 

GW-998 Deep Within western sediment pond area 

GW-999 Shallow Within western sediment pond area 

GY-001 Deep Within western sediment pond area 

GY-002 Shallow Within western sediment pond area 

While remaining piezometers will be protected, if additional piezometers are damaged beyond repair during 
construction activities, these will be abandoned in accordance with Standard Specification for Well Drilling, 
Installation, and Abandonment.  

Six seismic boreholes will be abandoned as part of the GWFD Project. These are located in sets of three at 
two different locations (Fig. 13): 

 On the knoll midway between GW-981 and GW-983 in the vicinity of new piezometer MW-1 

 West of SF-1 

In addition, the pre-ORR settler-era water well on the EMDF footprint will be abandoned at this time. This 
well is approximately 32 ft deep and is located south of SF-4 (Fig. 2). The well represents a potential 
pathway to groundwater. A groundwater level will be collected prior to abandonment and the data will be 
provided to EPA and TDEC.  

8.3 INTERPRETATION OF MONITORING RESULTS 

Based on the comparison between existing potentiometric data monitoring during wetter periods and the 
preliminary design elevation of the geologic buffer, piezometers demonstrate groundwater below the 
elevation of the geologic buffer, except in the knoll area. Piezometers in the knoll area currently demonstrate 
mounding in groundwater due to recharge from the knoll, with elevations above the bottom of the proposed 
geologic buffer. 

The following piezometers either have current (pre-construction) wet season groundwater 
elevations/potentiometric surfaces higher than the base of the geologic buffer or are anticipated to have 
current (pre-construction) wet season groundwater elevations/potentiometric surfaces higher than the base 
of the geologic buffer. These piezometers are shown on Fig. 14 and will be used to determine whether the 
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preliminary design elevation of the base of the geologic buffer is appropriate to maintain 15 ft separation 
between the seasonal high groundwater elevations, or whether design changes are warranted: 

 GW-983, high point of knoll  

 GW-989, southern part of knoll area  

 GY-020, south of GW-983 on knoll 

 New piezometer MW-1, lower on the knoll to the west 

 New piezometer MW-2, lower on the knoll between GW-983 and GY-020 

 New piezometer MW-3, lower on the knoll to the southeast 

Because the demonstration is for average seasonal high groundwater elevations, the median monthly 
groundwater elevations measured in the wettest month (the month with the highest groundwater elevations) 
will be used to determine the seasonal high groundwater elevation based on the 80th percentile of 
groundwater elevations. While the highest groundwater levels typically occur in February, during the 
GWFD, the wet season month with the highest groundwater levels will be used for the average seasonal 
high groundwater elevation. This calculated average seasonal high groundwater elevation is considered 
more conservative (i.e., higher) than the average of measurements collected in the wettest month. 

If seasonal variation is suspected to be influencing the results from the listed piezometers, then an approach 
to correcting for seasonal variation will be discussed and agreed upon by the triparty technical team. The 
agreed-upon approach will be documented as an erratum to this RDWP/RAWP. 

Please note, although not required to determine impacts from EMDF construction on the knoll area water 
levels, the other piezometers in the EMDF area will continue to be monitored, as possible and practical. 
These will provide comparison data for consideration of seasonal variation outside the influence of the 
GWFD, if necessary.  

8.4 PERFORMANCE/ACCEPTANCE CRITERIA 

Groundwater elevations will be collected and analyzed per URS | CH2M Oak Ridge LLC Quality Assurance 
Plan for Environmental Characterization and Monitoring, Oak Ridge, Tennessee (UCOR-4189; QA Plan).  

8.5 REPORTING OF MONITORING RESULTS 

Monitoring results and the associated evaluation/interpretation will be provided in a Technical 
Memorandum after the first wet season monitoring period and in a follow-on Technical Memorandum after 
the second wet season monitoring  period. These results will also be included in the landfill RDR. 
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Fig. 14. GWFD piezometer monitoring locations. 
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8.6 PUMPING TEST 

A pumping test will be completed in Fall 2023 prior to installation of the GWFD to provide additional 
hydrogeologic information for interpretation of the GWFD results and hydrogeologic parameters to be used 
in the EMDF final design.  

The results of the testing will be used to establish hydraulic characteristics in saturated zones within the 
EMDF footprint. The testing is focused in those areas where current groundwater level measurements 
indicate groundwater mounding due to precipitation and shallow groundwater recharge, and to refine 
estimates of groundwater-specific capacity, recovery, and recharge.  

The pumping test will be performed within the knoll area of the proposed EMDF in existing piezometers. 
The piezometers are currently equipped with groundwater level measurement transducers and data loggers, 
which will be used for data collection during the testing. These data loggers are set at 60-minute 
measurement intervals and will be reset to measure 1-minute intervals during the testing and recovery time 
period. Manual groundwater level measurements will be collected in the pumping and observation 
piezometers to provide more frequent groundwater level measurements during the initial start of pumping, 
and at less frequent intervals as data validation and for comparison to transducer measurements. More 
frequent manual groundwater level measurements will be collected after pumping is discontinued to 
measure recovery. 

If practical, the testing should be completed during periods that are not influenced by precipitation and 
surface recharge to groundwater. The groundwater in the knoll areas show relatively quick and large 
responses to local precipitation events in the weathered and fractured rock. Indications are that the shallow 
hydrostratigraphic unit has relatively low storativity, is unconfined, and under normal conditions, has a 
downward vertical gradient. 

Goals of the pumping test are to provide refined estimates of saturated rock storage, hydraulic parameters 
based on longer and greater area of influence testing, and influence of recharge boundaries on dewatering. 
These data will be used to support the ongoing GWFD implementation and evaluation, and design 
parameters for incorporation into the EMDF design.  

8.6.1 Scope  

Two minimum 72-hour pumping tests will be performed at piezometers GW-983 and GW-990 (Fig. 10). 
The pumping test will consist of performing a step-drawdown test in each piezometer prior to the long-term 
pumping tests to determine the long-term pumping rate. The pumping tests are expected to be conducted in 
parallel, with monitoring at observation points to observe conditions indicating potential lateral and vertical 
boundary effects within the saturated zone. The duration of the pumping tests will depend on the response 
observed. 

Piezometer GW-983 is located on the highest topographic point within the EMDF area, with the highest 
shallow groundwater levels measured historically on the site. This piezometer is screened near the bottom 
of the proposed EMDF geologic buffer. The testing will provide information regarding the storage of 
groundwater in this area, hydraulic characteristics, and application of this information in interpretation of 
the response to the GWFD and piezometer measurements.  

Piezometer GW-990 is located along the ridgeline to the south of GW-983, with a screen interval below the 
geologic buffer, but with sufficient drawdown available for pumping and stress of the hydrostratigraphic 
unit. Piezometers GY-019 and GY-020 are located relatively close to the pumping piezometer GW-990 and 
will be used as observation points. These are screened at shallower depths within the elevation range of the 
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geologic buffer. While less drawdown is available at the observation piezometers, observed drawdown in 
response to the deeper pumping will provide information regarding the shallower geologic buffer zone. 
Pumping groundwater from GW-990 will provide data to extend the lateral and vertical area for 
interpretation and for comparison with results from GW-983 testing.  

Table 8 shows the selected wells for the testing. This table includes the pumping locations, the observation 
piezometers, and depths related to total piezometer depth, screen intervals, and approximate groundwater 
levels. The depth to the proposed EMDF bottom of the geologic buffer have also been included for future 
evaluation of results to the design.  

Table 8. Pumping test piezometers construction details 

Piezometer 
location 

Type 

Top of 
casing 

elevation 
(ft-MSL) 

Ground 
elevation 
(ft-MSL) 

Total 
depth of 

well  
(ft-TOC) 

Top of 
screen  

(ft-TOC) 

Bottom 
of screen  
(ft-TOC) 

Approximate 
depth of 

groundwater 
(ft-TOC) 

Available 
drawdown 
mid-screen 

(ft) 

Bottom of 
geologic 
buffer 

(ft-TOC) 
GW-983 Pumping 1018.07 1015.60 92.99 81.67 91.67 73 14 82.27 
GW-982 Observation 1018.02 1015.60 115.82 104.52 114.52 73 37 82.65 
GW-990 Pumping 996.22 993.95 107.45 100 105 58 44 68.53 
GY-019 Observation 994.6 992.29] 87.5 74.5 84.5 53 27 67.13 
GY-020 Observation 994.52 992.36 65.5 52.75 62.75 53 5 67.36 

MSL = mean sea level 
TOC = Top of Casing 

8.6.1.1 Pre-test setup 

A Grundfos 5SQ-05-90, or equivalent pump capable of pumping up to 7 gal per minute (gpm) should be 
used for testing. A pump should be installed in each well on a 1/2-in. polyethylene tubing with a tubing 
length that allows for groundwater removed to be discharged at the surface into an adjacent existing 
drainage. The tubing will include a foot valve located near the pump so that water from the discharge line 
does not flow back into the well during the recovery test. The 1/2-in. discharge tubing will be connected to 
a manifold with a flow-control valve and flowmeter. The flowmeter will have a measurement range that 
includes 0.4 to 7 gpm, and totalizer volume discharged. The flow-control valve will allow for adjustment 
to the desired range of flow rates. 

The piezometers are currently equipped with transducers and data loggers that measure groundwater levels 
at a frequency of 60 minutes, as part of the EMDF piezometer monitoring for the site. These transducers 
will be reprogrammed for 1-minute intervals and replaced in piezometers to allow for continuous 
monitoring during the testing. The observation piezometers were selected for proximity to the pumping 
locations.  

Manual water level measurements will be collected from the pumping and observation piezometers during 
the initial step-drawdown and minimum 72-hour testing. These manual measurements will be used for the  
step-drawdown data analysis, and then for measuring recovery in the piezometers prior to starting the  
pumping test. Baseline groundwater level monitoring will be provided through the existing piezometer 
transducer and data logging activities.  

8.6.1.2 Mobilization and setup 

The testing will be completed from the existing access roads and gravel pads located on the EMDF site. All 
equipment necessary for operation of the pumping will be mobilized to the site. It is anticipated that 
generators will be required and refueling performed during the testing. Once equipment has been mobilized 
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onsite, it should be set up and located so that it can continue operations without onsite staffing between 
fueling. 

The groundwater will not be containerized and will be discharged 50 ft, or preferably 100 ft, away from the 
piezometer into an existing surface-water drainage. An erosion-control geofabric, or similar erosion-control 
material, will be placed at the end of the discharge hose to mitigate potential erosion and provide for lateral 
spread of the water into the drainage. 

8.6.1.3 Step-drawdown test 

The purpose of the step-drawdown testing is to determine the optimal rate for performing the longer, 
minimum 72-hour pumping test at each of the locations. The selected rate is one that places enough stress 
on the saturated zone to produce observable response in the observation piezometers and determines a 
specific capacity within the pumping piezometer (flow per foot of drawdown). The selected pumping rate 
should not exceed the available drawdown in the pumping piezometer over the duration of the 72-hour test, 
but should provide sufficient drawdown that an estimate of the hydraulic properties of the formation are 
measured. If a steady-state-specific capacity is not determined during the step-drawdown test, a flow rate 
that has available drawdown to allow 72-hours of pumping without dewatering may be selected. 

Initial manual data collection during the step-drawdown should be on minimum 3- to 5-minute intervals. 
The step test will include a minimum of 3 steps from lower to increasing flow rate. The proposed flow rate 
and steps are 0.5 gpm for 30 minutes, followed by 2 gpm for 30 minutes, followed by 4 gpm for 30 minutes, 
and at greater rates for additional steps if the yield is sufficient. The actual rates and duration will be 
dependent on the actual drawdown measured within the pumping wells, and if steady-state conditions with 
an equilibrated depth to groundwater is established quickly within each step. 

The groundwater levels observed over the step test will be extrapolated using the specific yield (gpm/ft 
drawdown) over 72 hours to provide a pumping rate that would provide the maximum drawdown without 
dewatering the piezometer. The pumping piezometer will be allowed to recover to within 0.5 ft of the 
starting static water level prior to initiating the 72-hour pump test, or until at least the duration of the  
step-drawdown testing has elapsed if levels do not return to initial (pre-pumping) levels. 

8.6.1.4 72-hour test 

The initial depth to groundwater will be measured prior to the start of the 72-hour test, with increased 
frequency of manual measurements collected in the pumping and observation piezometers. Initial manual 
groundwater level measurements will be collected at a minimum of 3- to 5-minute intervals for the first 30 
minutes of the 72-hour testing, then every 10 minutes for the next 60 minutes, followed by every 30 minutes 
for the following 120 minutes. After the increased manual measurement frequency during the initiation of 
the pumping, the drawdowns will be reviewed and confirmed that available drawdown is sufficient to 
continue the testing, or the duration may be adjusted down, as needed. Additional manual groundwater 
level measurements will be collected at least 2 times per day during testing. At the completion of the 
pumping, manual measurements will be collected at an increased interval to measure the recovery in the 
pumping and observation piezometers. Manual measurements will be collected at 3- to 5-minute intervals 
until the wells have recovered to within 0.5 ft of the initial water level, or 60 minutes past discontinuation 
of pumping regardless of recovery. 
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8.6.1.5 Demobilization and transducer measurements 

After completion of the testing, step-drawdown, 72-hour constant-rate testing, and recovery measurements, 
the pumps will be removed from the piezometers, and piezometers caps and covers will be put back in 
place. The manual measurements from handbooks will be entered into MS Excel spreadsheets for use with 
the transducer data logger data.  

Following testing, testing equipment will be removed from the site. The site is located outside previously 
disturbed areas of the Oak Ridge Facility and is not within an area of groundwater contamination. The 
equipment used in the testing will be decontaminated prior to use at this location, but does not require 
decontamination onsite, or contain investigation-derived wastes. 

8.6.2 Duration 

The field work is anticipated to be completed over a 5-day period, but could be completed over 10 days if 
the 72-hour testing is completed sequentially, or if one of the test periods is extended. The work needs to 
be completed during a period of relatively no or low precipitation so that the shallow groundwater is not 
impacted by surface water recharge during the testing. While the 72-hour testing includes pumping 
operations continuously during the 3 days, the equipment and operations should be set up so that staff are 
only required onsite for a period of not more than 10 hours per day.  

8.6.3 Reporting 

Results of the pumping tests will be included in the Technical Memorandum that presents the results of the 
GWFD monitoring. The pumping test results are expected to support and add clarity to the GWFD 
monitoring results.    
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9. SCHEDULE 

The pumping tests are currently planned to be completed in fall 2023 prior to construction of the GWFD. 
As noted in Sect. 2.2, construction for the 7B Borrow Area is expected to begin in fall 2023. The GWFD 
construction activities are currently planned to begin in February 2024 and are planned to be completed in 
fall 2024, in time to monitor the 2024/2025 wet season.  

Following construction of the GWFD cover, monitoring will be performed for one wet season to determine 
the expected post-landfill-construction seasonal high groundwater elevation in the knoll area. Following 
the first wet season, final landfill design will begin, based on the monitoring data. Monitoring will continue 
through the second wet season to obtain additional information and will refine the design, if needed. As 
described in Sect 8.3, the highest groundwater elevations in any given year are typically observed in 
February. However, precipitation varies by year and every attempt will be made to monitor during the 
wettest winter month of the year for the GWFD. 
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A.1 GROUNDWATER FIELD DEMONSTRATION SCOPE 

The Groundwater Field Demonstration (GWFD) is designed to approximate the elimination of recharge to 
groundwater from construction of the Environmental Management Disposal Facility (EMDF) landfill in the 
knoll area. The key elements are: 

1) Upgradient stormwater interceptor channel to reduce lateral recharge into the area  

2) Temporary cover system designed to approximate the conditions of the final landfill liner system 
configuration, such that infiltration and recharge are cut off to the GWFD footprint  

3) Stormwater controls to divert runoff from the cover away from the GWFD area  

4) Development of the 7B Borrow Area to provide fill material for construction of the GWFD and 
for the balance of landfill. 

The GWFD will require clearing of the northern part of the landfill area and the support areas. Because of 
the large area to be cleared and the amount of wetlands to be disturbed, the description and mitigation of 
these sensitive resources will be performed together.  

The major EMDF components are shown on Fig. A.1.  

 

Fig. A.1. Location of EMDF activities. 
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A.2 ECOLOGICAL RESOURCES 

A detailed natural resource evaluation and wetland delineation study was performed over most of the EMDF 
footprint (Fig. F.2). The evaluation is documented in Natural Resource Assessment for the Proposed 
Environmental Management Disposal Facility (EMDF), Oak Ridge, Tennessee (ORNL/TM-2018-515). 
Additional evaluations in 2022-2023 covered the remaining small areas: 

 Westernmost extension of Haul Road  

 Water line extension outside of the EMDF footprint and along Bear Creek Road 

 Power line extension outside of the EMDF footprint and along Haul Road  

 Removal of the abandoned power line outside of the EMDF footprint along Haul Road 

 Spoils Areas 

 

Fig. A.2. Location of natural resource evaluation and EMDF activities. 

The natural resource assessment included wetland delineations, stream determinations, timber assessments, 
and rare species surveys. Evaluations using the Tennessee Rapid Assessment Method for wetlands and the 
Tennessee Stream Quantification Tool were not conducted. In addition, walkdowns were conducted in the 
fall/winter of 2022 to evaluate the extension of Haul Road that was not covered by the initial natural 
resource evaluation (Fig. F.2). The results of the natural resource evaluation are summarized below.  
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Wetland delineations: Potential wetlands were evaluated for the entire EMDF Project site relative to the 
dominance of wetland vegetation, soils, and hydrological characteristics. Seventeen wetlands, including 
one created wetland, were identified within the entire EMDF study area, covering 11.8 acres. The GWFD 
and balance of landfill scope was designed and will be constructed to minimize impacts to these wetlands. 
However, based on re-evaluation of the impacts to GWFD activities based on newly provided design 
information, it is anticipated that approximately 3.6 acres of wetland will be disrupted and/or eliminated as 
a result of EMDF activities. (Fig. A.1). Table A.1 provides the wetland acreage in the EMDF area and the 
acreage impacted. Direct impacts include a wetland area that is removed (filled with soil or a change in 
water flow). Indirect impacts are the result of changes in stream hydrology, runoff, percolation, water 
temperature, or vegetation cover. Note, wetlands are named first by the tributary in which they occur, and 
then are assigned a letter based on their relative position. 

Table A.1. EMDF wetlands and impacted acreage 

Wetland 
ID 

Wetland 
size (ac.) 

Acres directly impacted* 
Indirectly 
impacted 

Comments 
ESP GWFD 

Landfill 
const. 

NT9-A 0.92      

NT9-B 0.41 
  

  Construction Support Area access road rerouted away from 
this wetland, direct impacts were avoided. 

NT9-C 0.28 0.1    Impacted by culvert replacement for ESP road reroutes 

NT9-D 0.2      

UT-A 0.66 
  

0.66 
 

Possible impacts from increased drainage from borrow area. 
Possibly removed by landfill. 

UT-B 0.1   0.1 
 

Possibly removed by landfill 

UT-C 0.1 0.1   
 

Impacted by culvert placement for ESP road reroutes 

NT10-A 0.19      

NT10-B(1) 0.63  0.63  
 

Possible impacts from increased flow from rerouting D-10W 

NT10-C 0.68 
0.1  

  0.1 acre impacted by culvert placement for ESP road 
reroutes 

D10W-A 0.14     Indirectly impact by potential increased drainage 

D10W-B 0.78  0.78  
 

Removed by GWFD construction 

UPF W11 0.81   0.81 
 

Removed by landfill construction 

NT11-A 0.77 
 0.04 

  Wetlands on the east side of NT-11 will be removed by 
GWFD construction. West side wetlands will be retained but 
are likely to be impacted by increased drainage. 

NT11-B 0.72  0.36  Partially removed by GWFD and landfill construction 

NT11-C 1.06      

BCK-A 3.36 0.1   
 

Bear Creek Rd reroute clips two sections of wetland. 

Spoils Unknown 
  

  Spoils area was selected to avoid direct impacts to nearby 
wetlands. Acreage unknown for indirect impacts. 

Totals  11.81 3.78 
 

 

D = Drainage    ESP = Early Site Preparation    NT = North Tributary
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The most impacted wetland is in Drainage (D)-10W. The wetland from the saddle from the upgradient 
diversion ditch to Bear Creek Road (D-10WB) will be completely removed by GWFD and balance of 
landfill construction activities and will be replaced with structural fill material. This results in a loss of 
almost 0.8 acres of wetlands. D-10WA is located north of the upgradient diversion ditch and will not be 
impacted. 

Uranium Processing Facility (UPF)-11, the engineered wetlands constructed along D-10W as mitigation 
for the Y-12 National Security Site UPF, will remain during the GWFD activities, but will be removed by 
the balance of landfill construction for a loss of 0.81 acres of wetland.  

The wetlands in North Tributary (NT)-11 will also be impacted by the construction of GWFD and balance 
of landfill berms. The NT-11 course was maintained as much as possible, but the northern portion was 
modified slightly to maintain a stable slope for the GWFD activities. The western bank of NT-11 was 
maintained, with neither cut nor fill required. Wetlands west of NT-11 will be protected and maintained 
during construction activities. Wetlands along NT-11 north and south of EMDF will be preserved. Wetland 
NT-11B will be slightly impacted by GWFD activities, resulting in a loss of 0.14 acres of wetlands from 
construction of the NT-11 interceptor ditch. However, the landfill’s western berm will overlie the northern 
part of the wetland, resulting in a loss of approximately 0.36 acres. 

No construction will occur in the NT-9 drainage, except for replacement of a culvert at NT-9C. The access 
road to the Construction Support Area was rerouted during design with guidance from the Oak Ridge 
National Laboratory (ORNL) Natural Resources to avoid direct impacts.  

Stream surveys: Five tributary streams are present in the EMDF area: NT-9, NT-10, D-10W, NT-11, and 
an unnamed tributary between NT-9 and NT-10 (Fig. A.2). All are considered first or second order streams 
characterized by low flows during non-rain events, shallow pools, and riffles. There are multiple road 
crossings on these streams, including Bear Creek Road, Haul Road, and some historical roads/culverts 
across the streams. Many of these road crossings present physical barriers for upstream migration of aquatic 
fauna, in particular fish, by creating large elevation changes in the stream channel just below the culverts. 
In addition, the upstream side of these culverts often create wetlands with meandering stream channels 
filled with sediments, not typical of other higher gradient streams found across the Oak Ridge Reservation 
(ORR). 

Early Site Preparation (ESP) construction activities will require installation of approximately 900 ft of 
culverts. Existing culverts were used wherever possible, including the existing culverts and bridge used 
where Bear Creek Road crosses over Bear Creek.  

The stream channel for NT-9 will not be changed, except for replacement of an undersized culvert where 
NT-9 crosses under Bear Creek Road (Fig. A.3) 

A section of the D-10W channel will be rerouted to NT-10. The upper channel of D-10W will remain intact; 
however, the channel segment adjacent to EMDF disposal cells will be rerouted to NT-10 (Fig. A.4). The 
lower portion of D-10W channel will remain, but with reduced stream flow. Culverts will be placed in the 
lower section of D-10W to support Haul Road and Bear Creek Road reroutes during ESP activities  
(Fig. A.3). This results in removal of approximately 1657 ft of the D-10W channel. 

The stream channel for NT-10 will not be changed. However, rerouting a portion of D-10W flow to NT-10 
increases flow in this drainage. Culverts will be placed in the lower section of NT-10 to support Haul Road 
and Bear Creek Road reroutes during ESP activities (Fig. A.3) 
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Fig. A.3. Culverts added or modified for ESP activities. 
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Fig. A.4. GWFD Project layout and stream modifications. 
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Stream flow in the upper reach of NT-11 adjacent to the GWFD area will be modified to place the temporary 
cover system, although the stream will remain in its existing channel as much as possible. NT-11 upper 
stream channel modifications may increase in this same area during construction of the berms for the 
EMDF. Approximately 371 ft of NT-11 channel will be removed/modified by GWFD and landfill 
construction. 

NT-12 will not be modified by EMDF construction activities. The unnamed tributary will be modified by 
placing culverts along the lower stretch to support Haul Road and Bear Creek Road reroutes during ESP 
(Fig. A.3). Stream flow in the unnamed tributary may increase due to increased run-off from the 7b Borrow 
Area. Approximately 730 ft of the unnamed tributary may be removed/modified by landfill construction. 

Sediment controls will be placed to prevent and control sediment release to streams, drainages, and 
wetlands. Erosion controls will include placing a double row of silt fences between the Construction 
Support Area and the drainages/wetlands. Sediment release will also be controlled by placing geotextile 
and aggregate over the area and controlling drainage by use of temporary culverts. 

The Bear Creek watershed is home to a strong population of Tennessee dace, the only fish on the ORR 
listed as “in need of management” by the Tennessee Wildlife Resources Agency. No Tennessee dace were 
observed in the tributary streams at the EMDF site during the fish surveys; however, EMDF stormwater 
controls will protect Tennessee dace in streams that may be impacted by EMDF construction activities. 
Prior to performing construction activities, streams will be walked down and sensitive resources, including 
Tennessee dace, will be relocated. 

Timber assessments: As described in ORNL/TM-2018-515, the GWFD area and the balance of landfill 
outside of the ESP activities are primarily located in hardwood forest, potentially around 60+ years old. 
Trees with a diameter at breast height (dbh) greater than 10 in. represent approximately 52% of the total 
forested area. These trees are primarily tulip poplar (~23%), white oak (~16%), red maple (~14%), and 
sweet gum (~9%). Trees with dbh between 2 and 10 in. are primarily six species: red maple (15.3%), sweet 
gum (13.9%), loblolly pine (13.5%), tulip poplar (10.7%), sourwood (8.2%), and dogwood (6.0%).  
Figure A.5 illustrates the canopy height for forested parts of EMDF. 

North of Bear Creek Road, the trees average 508 stems per acre of trees greater than 2 in. dbh with about 
48 trees 10 in. dbh or larger per acre. In the 161 acres surveyed for the EMDF Project, 10 trees were 
identified with a diameter greater to or equal to 30 in. dbh measured at the sample points (tally trees). The 
tree identified with the greatest dbh in the area was a 38-in. dbh chestnut oak. Of the 10 tally trees identified, 
six were oak trees.  

The EMDF area south of Bear Creek Road was almost entirely subject to timber harvesting during a 
southern pine beetle outbreak in 2000 and is primarily dense, loblolly pine. Much of the GWFD and balance 
of landfill areas consists of potentially marketable timber.  

Timber is a U.S. Department of Energy (DOE) real estate asset and will be dispositioned as an asset through 
a standing timber sale agreement. Non-marketable woody debris is anticipated to be chipped and used for 
mulch throughout the EMDF Project.  
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Fig. A.5. Forest canopy height of EMDF and vicinity (from ORNL/TM-2018-515).
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Rare species surveys: Previous investigations to identify threatened and endangered species on the ORR 
(ORNL/TM-2015/248), Bat Species Distribution on the Oak Ridge Reservation, in general, have confirmed 
the presence of Indiana bats, gray bats, and the northern long-eared bat, all federally listed endangered 
species; tricolored bats, which are proposed for federal listing; and little brown bats, which are under 
consideration for federal listing. Results of the bat acoustic surveys indicated that forested portions of the 
EMDF Project area are used as summer habitat by state- and federally listed bat species. One federally 
listed endangered species (gray bat) may forage within the site boundaries, but does not roost in these areas. 
Consultation with the U.S. Fish and Wildlife Service (USF&WS) will be conducted in 2023 and is expected 
to be documented in the D2 Remedial Design Work Plan (RDWP)/Remedial Action Work Plan (RAWP) 
or an addendum. 

Acoustic surveys conducted in 2018 also indicate the presence of two federally listed endangered bat 
species: Indiana bat and northern long-eared bat (ORNL/TM-2018-515). Recorded call numbers for these 
two species were very low; however, presence cannot be ruled out. Presence of little brown bat and 
tricolored bat are indicated by the high number of acoustic calls recorded throughout the EMDF Project 
area. A survey for potential suitable roost trees for forest-dwelling bat species was conducted in March 
2023. Results show that higher elevations on the north facing slope of Pine Ridge within the EMDF Project 
area have abundant potential roost trees with peeling bark and snags with peeling bark and protected 
crevices. White oak is a dominant species in this location (ORNL/TM-2018-515).  

Much of the GWFD and balance of landfill activities will take place in areas forested with mature 
hardwoods, including preferred roosting trees for bats. Additional evaluation will be performed in 2023 to 
evaluate for the presence of potential roosts for bats, including the tricolored bats that may roost in road 
culverts and riparian buffer zones. Potential roost areas will be identified prior to the start of GWFD 
activities.  

Other threatened and endangered species surveys were conducted by ORNL in 2018 (ORNL/TM-2018-
515). The tubercled rein orchid (Platanthera flava var. herbiola), listed as threatened on the Tennessee 
Rare Plant List, was found in wetlands within the study area, particularly in wetlands along the NT-9,  
NT-10, and D-10W streams. D-10W and NT-9 both have large populations of rein orchids (Fig. A.6). Two 
other plant species of interest found were the American ginseng and pink lady’s slipper, which are 
considered of concern because of commercial harvest.  

The four-toed salamander and the Wood Thrush (state-listed as In-Need-of-Management) occur throughout 
forested portions of the study area. Wetlands and drainages within the area were found to contain the highest 
densities of four-toed salamander breeding sites known on the ORR (Fig. A.6).  

No federally listed threatened or endangered bird species were noted during the surveys; however, certain 
species recorded during the surveys have other state and/or federal management designations. These include 
dozens of species of birds protected under the Migratory Bird Treaty Act and/or are considered Birds of 
Conservation Concern by the USF&WS. The site is on the southern edge of the largest area of contiguous 
interior forest on the ORR that supports rare bird species. These rare species are not typically found in more 
fragmented habitats (ORNL/TM-2018-515).  

The approach to minimize impacts to rare species is as follows: 

 The GWFD and landfill designs avoided areas with rare species to the extent practical. However, 
impacts to four-toed salamanders and tubercled rein orchids are unavoidable (Fig. A.6). ORNL Natural 
Resources subject matter experts are coordinating the relocation of both salamanders and tubercled rein 
orchids to nearby, similar habitats in 2023 to minimize the impacts to these populations.  
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 ORNL Natural Resources subject matter experts will identify potential bat-roosting trees in the GWFD 
and balance of landfill areas. These potential bat-roosting trees will be removed prior to the start of 
field work, and prior to the start of the bat-foraging season, expected to be March 31.  

 Potential roost areas for tri-colored bats will be identified in the GWFD and balance of landfill areas. 
Prior to the start of field activities, candidate roosting sites will be fitted with one-way devices to allow 
bats to exit but not return.  

 Fish and aquatic wildlife sweeps and relocations will be conducted prior to construction in D-10W and 
NT-11, and prior to culvert placement, grouting or replacement, given the possible presence of crayfish 
and four-toed salamanders in all drainages. Although Tennessee dace have not been detected in the 
EMDF drainages, these will be included in the sweeps and relocated if present.  

Identification of the mitigation approach for both the GWFD and balance of landfill areas is in progress. 
Any mitigation required for the ESP activities will also be performed as part of the overall EMDF mitigation 
effort. The required mitigation will be documented in the D2 GWFD RDWP/RAWP or addendum.  
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Fig. A.6. EMDF Project layout with current locations of rein orchids and four-toed salamanders.
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A.3 CULTURAL RESOURCES 

The Douglas Chapel Cemetery and four historical home site/structures are present near the EMDF site 
(Cultural Resource Analysts, Inc. 2018, Phase I Archaeological Survey of the Proposed Environmental 
Management Disposal Facility in Central Bear Creek Valley, Roane County, Tennessee). Douglas Chapel 
Cemetery is located on the knoll between NT-10 and D-10W. DOE intends to avoid and preserve the 
Douglas Chapel Cemetery, as well as maintain access to the cemetery for visitors.  

The four home sites were demolished when the federal government purchased the land for the Manhattan 
Project. A prehistoric habitation was located near Bear Creek where lithic flakes were found, an indication 
of prehistoric tool production. All the sites were highly disturbed and appeared to contain no buried cultural 
deposits. The sites were not recommended for inclusion in the National Register of Historic Places. 

No historical sites are located within the GWFD area. The Douglas Chapel Cemetery is located nearby, but 
will not be disturbed by either GWFD or landfill construction activities (Fig. A.6).  
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A.4 GWFD/BALANCE OF LANDFILL EVALUATION OF IMPACTS TO SENSITIVE 
RESOURCES 

While the design minimized impacts to sensitive resources as practical, construction of the GWFD and 
balance of landfill will impact streams, wetlands, and sensitive species (Fig. A.6). Approximately 900 ft of 
culvert will be placed in streams and wet weather conveyances, D-10W will be rerouted, up to 4.6 acres of 
wetlands will be destroyed, and sensitive species, primarily tubercled rein orchids and four-toed 
salamanders will be displaced. Roosting and foraging habitat for several species of bats will be reduced, 
including threatened or endangered bat species. 

Measures to Reduce Impacts to Sensitive Resources 

Potential bat-roosting trees will be identified and removed in advance of the foraging season. The remaining 
trees will be offered for timber sales through the DOE Real Estate Office. Trees that are not marketable are 
expected to be chipped and used as mulch throughout the project site. 

ORNL Natural Resources subject matter experts are coordinating the relocation of both salamanders and 
tubercled rein orchids to nearby, similar habitats in 2023 to minimize the impacts to these populations.  

Fish and aquatic wildlife sweeps and relocations will be conducted prior to construction in D-10W and  
NT-11, and prior to culvert placement, grouting, or replacement, given the possible presence of crayfish 
and four-toed salamanders in all drainages. Although Tennessee dace have not been detected in the EMDF 
drainages, these will be included in the sweeps and relocated if present.  

Erosion and sediment controls will be placed to minimize impacts to streams and wetlands. The Stormwater 
Management Requirements for Groundwater Field Demonstration for the Onsite Waste Disposal Facility, 
Oak Ridge, Tennessee (UCOR-5620, in progress) supports the GWFD clearing and grading activities and 
presents erosion and sediment control best management practices (BMPs). Sediment and erosion control 
BMPs anticipated to be incorporated include:  

 Minimizing disturbed areas 

 Controlling stormwater runoff 

 Stabilizing disturbed soils as soon as practical 

 Protecting slopes and storm inlets downgradient from the work area 

 Establishing perimeter controls 

 Retaining sediment onsite  

Sediment/erosion control measures will be designed in accordance with the guidance presented in the 
Tennessee Erosion and Sediment Control Handbook (Tennessee Department of Environment and 
Conservation 2012). 

GWFD construction activities are to be phased to minimize the amount to disturbed areas exposed at any 
given time. Perimeter runoff controls, including silt fences, straw wattles, and construction exits will be 
installed prior to clearing and grubbing. Clearing, grubbing, stripping, and grading will only occur in 
designated construction areas where improvements are planned. Natural features and vegetative soil cover 
outside of the construction areas will be protected to avoid disturbance to trees or vegetative cover and to 
minimize soil erosion.  
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The following erosion and sediment control BMPs will be applied for the GWFD construction activities: 

 Control of stormwater flowing onto and through project area 

 Straw wattles: serve as run-on diversion, runoff filtration, water velocity dissipation  

 Check dams: installed in swales and ditches to reduce velocity in channels and thereby reduce 
erosion 

 Diversion berm: divert rainwater away from the cut slopes and control stormwater flowing onto 
the project 

 Stabilization of soils 

 Hydromulching: protect exposed soils 

 Seeding and straw mulch: lawn areas will be seeded and stabilized with straw or similar mulching 
material 

 Roadway gravel/road base: placed on all areas receiving vehicular traffic (access roads and staging 
areas) 

 Protection of slopes 

 Erosion-control blankets: used to stabilize slopes in swales, cut slopes, and sediment basin 

 Protection of storm drain inlets 

 Straw wattles: protection for storm drain inlets (catch basins) until permanent vegetation has been 
established 

 Perimeter controls and sediment barriers 

 Silt fences: installed along the toe of fill slopes and around topsoil stockpiles 

 Stabilized construction exits 

 Anti-tracking pads: installed at project egress locations to prevent the offsite transport of sediment 
by construction vehicles 

 Dust control: use of a water truck to apply water to disturbed areas to control dust 

Additional BMPs not presented here may be incorporated, as needed. Impacts to waterbodies will be 
minimized through implementation of BMPs. 

Erosion and sedimentation control during construction will be through use of silt fences, inlet and outlet 
protection at culverts and catch basins, grass-lined and riprap-lined ditches, filter rings, and other erosion- 
and sedimentation-control measures. Erosion-control matting will be installed on slopes steeper than 4:1 
and all ditches not lined with riprap. Straw wattles will be installed along the contour (across the slope) to 
intercept water running down a slope. Completed slopes, ditches, and other areas will be seeded and 
mulched within 15 days of completion of site grading.  

Stormwater ponds will be placed for sediment control for both for the GWFD and the final landfill disposal 
cells. These stormwater ponds are expected to be placed in the vicinity of the existing Haul Road, which 
will be rerouted as part of the ESP activities for the EMDF landfill (Fig. A.6). An additional stormwater 
pond will be placed for sediment control for the 7B Borrow Area. 
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Run-on to the GWFD from the cemetery hill east of the GWFD will be controlled by a drainage ditch that 
is located over the cover in the in-filled former D-10W channel and routed to discharge into the newly 
constructed Pond 2 south of the old Haul Road. 

Stormwater runoff-control ditches and two culverts will direct runoff to a series of culverts, conveying 
stormwater flow under Haul Road. All runoff controls are designed to convey the 25-year, 24-hour storm 
with enough capacity to convey the 100-year, 24-hour storm event without overtopping.  

Mitigation Requirements 

Mitigation planning for the GWFD and balance of landfill is in progress. The planning process will include 
any mitigation required for the ESP activities as part of the overall EMDF mitigation effort. The required 
mitigation will be documented in the D2 GWFD RDWP/RAWP or addendum.  
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A.5 SUMMARY 

A natural resource survey of the EMDF site was conducted and identified sensitive resources (ORNL/TM-
2018-515). While the design avoided these as much as practical, construction of the GWFD and balance of 
landfill will adversely and permanently impact streams, wetlands, and sensitive species as follows: 

 Approximately 900 ft of culvert will be placed in streams and wet weather conveyances  

 D-10W will be rerouted to NT-10  

 Up to 3.78 acres of wetlands will be directly impacted  

 Sensitive species, including tubercled rein orchids and four-toed salamanders, will be displaced 

 Roosting and foraging habitat for several species of bats will be reduced, including threatened or 
endangered bat species. 

The following approach will be taken to minimize damages: 

Potential bat-roosting trees will be identified and removed in advance of the foraging season. The remaining 
trees will be offered for timber sales through the DOE Real Estate Office. Trees that are not marketable are 
expected to be chipped and used as mulch throughout the project site. 

Salamanders and tubercled rein orchids will be relocated to nearby, similar habitats in 2023 to minimize 
the impacts to these populations.  

Fish and aquatic wildlife sweeps and relocations will be conducted prior to construction in D-10W and  
NT-11, and prior to culvert placement, grouting, or replacement, given the possible presence of crayfish 
and four-toed salamanders in all drainages. Although Tennessee dace have not been detected in the EMDF 
drainages, these will be included in the sweeps and relocated if present.  

Erosion and sediment controls will be placed to minimize impacts to streams and wetlands. The Stormwater 
Management Requirements for Groundwater Field Demonstration for the Onsite Waste Disposal Facility, 
Oak Ridge, Tennessee (UCOR-5620, in progress) supports the GWFD clearing and grading activities and 
presents erosion and sediment control BMPs. Sediment and erosion control BMPs anticipated to be 
incorporated include:  

 Minimizing disturbed areas 

 Controlling stormwater runoff 

 Stabilizing disturbed soils as soon as practical 

 Protecting slopes and storm inlets downgradient from the work area 

 Establishing perimeter controls 

 Retaining sediment onsite  

Additional mitigation measures are in the planning stage and will be described in the D2 RDWP/RAWP or 
an addendum.  



 

A-22 
 

This page intentionally left blank. 



 

B-1 
 

 

APPENDIX B. 
GWFD APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS 
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Table B.1. Location-specific applicable or relevant and appropriate requirements for selected alternative 

 

Location Resource Requirements Prerequisite Citation 

Wetlands 
Presence of 
wetlands as defined 
in 10 CFR 1022.4 

Incorporate wetland protection considerations into its planning, regulatory, and 
decision-making processes, and, to the extent practicable, minimize the destruction, 
loss, or degradation of wetlands; and preserve and enhance the natural and beneficial 
values of wetlands. 

DOE actions that involve 
potential impacts to, or take 
place within wetlands—
applicable  

10 CFR 1022.3(a)(7) and (8) 

Undertake a careful evaluation of the potential effects of any proposed wetland action. 

Avoid, to the extent possible, the long- and short-term adverse impacts associated with 
the destruction of and occupancy and modification of wetlands. Avoid direct and 
indirect development in a wetland wherever there is a practicable alternative. 

Identify, evaluate, and, as appropriate, implement alternative actions that may avoid or 
mitigate adverse wetland impacts. 

10 CFR 1022.3(b), (c), (d) 

Project Description. This section shall describe the proposed action and shall include a 
map showing its location with respect to the floodplain and/or wetland. For actions 
located in a floodplain, the nature and extent of the flood hazard shall be described, 
including the nature and extent of hazards associated with any high-hazard areas. 

10 CFR 1022.13(a)(1) 

Floodplain or Wetland Impacts. This section shall discuss the positive and negative, 
direct and indirect, and long- and short-term effects of the proposed action on the 
floodplain and/or wetland. This section shall include impacts on the natural and 
beneficial floodplain and wetland values (§ 1022.4) appropriate to the location under 
evaluation. In addition, the effects of a proposed floodplain action on lives and property 
shall be evaluated. For an action proposed in a wetland, the effects on the survival, 
quality, and function of the wetland shall be evaluated. 

10 CFR 1022.13(a)(2) 

Alternatives. Consider alternatives to the proposed action that avoid adverse impacts 
and incompatible development in a wetland area, including alternate sites, alternate 
actions, and no action. DOE shall evaluate measures that mitigate the adverse effects of 
actions in a wetland, including but not limited to, minimum grading requirements, 
runoff controls, design and construction constraints, and protection of ecologically 
sensitive areas. 

10 CFR 1022.13(a)(3) 

If no practicable alternative to locating or conducting the action in the wetland is 
available, then before taking action design or modify the action in order to minimize 
potential harm to or within the wetland, consistent with the policies set forth in 
Executive Order 11990. 

10 CFR 1022.14(a) 
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Location Resource Requirements Prerequisite Citation 
Presence of 
jurisdictional 
wetlands as defined 
in 40 CFR 230.3, 
33 CFR 328.3(a), 
and 33 CFR 328.4 

No discharge of dredged or fill material into waters of the U.S., including jurisdictional 
wetlands, is permitted if there is a practical alternative that would have less adverse 
impact on the wetland or if it will cause or contribute significant degradation of waters 
of the U.S.  

Actions that involve discharge 
of dredged or fill material into 
waters of U.S., including 
jurisdictional wetlands—
applicable  

40 CFR 230.10(a), (b), (c) and (d) 
40 CFR 230, Subpart H 

 Except as provided under CWA Sect. 404(b)(2), no discharge of dredged or fill material 
shall be permitted unless appropriate and practicable steps (in accordance with 40 CFR 
230.70 et seq, Actions to Minimize Adverse Effects) have been taken, which will 
minimize potential adverse impacts of the discharge on the aquatic ecosystem. 

 40 CFR 230.10(d) 
 
CWA Regulations – Sect. 404(b) 
Guidelines 

 No discharge of dredged or fill material shall be permitted if it: 

Causes or contributes, after consideration of disposal site dilution and dispersion, to 
violations of any applicable State water quality standard; 

Violates any applicable toxic effluent standard or prohibition under Sect. 307 of the 
CWA: 

Jeopardizes the continued existence of species listed as endangered or threatened under 
the Endangered Species Act of 1973, as amended, or results in likelihood of the 
destruction or adverse modification of a habitat that is determined by the Secretary of 
Interior of Commerce, as appropriate, to be critical habitat under the Endangered 
Species Act of 1973, as amended. If an exemption has been granted by the Endangered 
Species Committee, the terms of such exemption shall apply in lieu of this 
subparagraph. 

Violates any requirement imposed by the Secretary of Commerce to protect any marine 
sanctuary designated under Title III of the Marine Protection, Research, and Sanctuaries 
Act of 1972. 

 40 CFR 230.10(b) 

Mitigation of 
impacts to state 
wetlands as defined 
under TDEC 0400-
40-07-.03 

If an activity in a wetland results in an appreciable permanent loss of resource values, 
mitigation must be provided that results in no overall net loss of resource values from 
existing conditions. To the extent practicable, any required mitigation shall be 
completed, excluding monitoring, prior to, or simultaneous with, any impacts. 
Acceptable mitigation mechanisms include any combination of in-lieu fee programs, 
mitigation banks, or other mechanisms that are reasonably assured to result in no 
overall net loss of resource values from existing conditions. Acceptable mitigation 
methods are prioritized in the following order: restoration, enhancement, preservation, 
creation, or any other measures that are reasonably assured to result in no net loss of 
resource values from existing conditions.  

Compensatory measures must be at a ratio of 2:1 for restoration, 4:1 for creation and 
enhancement, and 10:1 for preservation, or at a best professional judgment ratio agreed 
to by the state.  

Activity that would cause loss 
of wetlands as defined in 
TDEC 0400-40-07-.03—
applicable 

TDEC 0400-40-07-.04(7)(a) 
TDEC 0400-40-07-.04(7)(c) 
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Location Resource Requirements Prerequisite Citation 
Presence of 
wetlands 

Shall take action to minimize the destruction, loss, or degradation of wetlands and to 
preserve and enhance beneficial values of wetlands.  

NOTE: Federal agencies required to comply with Executive Order 11990 
requirements. 

Federal actions that involve 
potential impacts to, or take 
place within, wetlands - TBC 

Executive Order 11990 

Section l.(a) Protection of 
Wetlands 

 Shall avoid undertaking construction located in wetlands unless: (1) there is no 
practicable alternative to such construction and (2) the proposed action includes all 
practicable measures to minimize harm to wetlands that may result from such use. 

 Executive Order 11990,  
Section 2.(a) Protection of 
Wetlands 

Presence of 
Wetlands (as 
defined in  
44 CFR 9.4) 

The Agency shall minimize1 the destruction, loss, or degradation of wetlands. 

The Agency shall preserve and enhance the natural and beneficial wetlands values. 

Federal actions affecting or 
affected by Wetlands as 
defined in 44 CFR 9.4 - 
relevant and appropriate 

44 CFR 9.11(b)(2) and (b)(4) 
Mitigation 

 The Agency shall minimize: 

• Potential adverse impact the action may have on wetland values. 

 44 CFR 9.11(c)(3) 
Minimization provisions 

General 
Compensatory 
Mitigation for 
Wetlands 

Compensatory mitigation required to offset unavoidable impacts to waters of the United 
States authorized by DA permits.  

Compensatory mitigation requirements must be commensurate with the amount and 
type of impact that is associated with a particular DA permit. 

 Amount of required compensatory mitigation must be, to the extent practicable, 
sufficient to replace lost aquatic resource functions.  

 Compensatory mitigation may be provided through mitigation banks or in-lieu fee 
programs. 

 Implementation of the compensatory mitigation project shall be, to the maximum 
extent practicable, in advance of or concurrent with the impact-causing activity. 

NOTE: Although permits are not required per CERCLA Section 121(e)(1), 
consultation with the USACE recommended to determine mitigation of any adverse 
impacts. Such mitigation would be performed as part of the remedial action. 

Alteration of wetlands 
requiring compensatory 
mitigation to replace lost 
aquatic resource functions – 
relevant and appropriate 

40 CFR 230.93(a)(1) 
General compensatory mitigation 
requirements 

 Compensatory mitigation may be performed using the methods of restoration, 
enhancement, establishment, and in certain circumstances preservation. 

Restoration should generally be the first option considered because the likelihood of 
success is greater and the impacts to potentially ecologically important uplands are 
reduced compared to establishment, and the potential gains in terms of aquatic resource 
functions are greater, compared to enhancement and preservation. 

Alteration of wetlands 
requiring compensatory 
mitigation to replace lost 
aquatic resource functions – 
relevant and appropriate 

40 CFR 230.93 (a)(2) 

 

 
1 Minimize means to reduce to smallest amount or degree possible. 44 CFR 9.4, Definitions. 



Table B.1. Location-specific applicable or relevant and appropriate requirements for selected alternative (cont.)  

B-6 
 

Location Resource Requirements Prerequisite Citation 
General 
Compensatory 
Mitigation for 
Wetlands (cont.) 

All compensatory mitigation projects must comply with the standards in this part 
(40 CFR Part 230), if they are to be used to provide compensatory mitigation for 
activities authorized by DA permits, regardless of whether they are sited on public or 
private lands and whether the sponsor is a governmental or private entity. 

NOTE: Although permits are not required per CERCLA Section 121(e)(1), 
consultation with the USACE recommended to determine mitigation of any adverse 
impacts. Such mitigation would be performed as part of the remedial action. 

 40 CFR 230.93 (a)(3) 

 Required compensatory mitigation should be located within the same watershed as the 
impact site and should be located where it is most likely to successfully replace lost 
functions and services, taking into account such watershed scale features as aquatic 
habitat diversity, habitat connectivity, relationships to hydrologic sources (including the 
availability of water rights), trends in land use, ecological benefits, and compatibility 
with adjacent land uses. 

 40 CFR 230.93 (b) 
Type and location of mitigation 
 

 Project site must be ecologically suitable for providing the desired aquatic resource 
functions. In determining the ecological suitability of the compensatory mitigation 
project site, the district engineer must consider, to the extent practicable, the factors in 
subsections (i) thru (vi). 

Applicants should propose compensation sites adjacent to existing aquatic resources or 
where aquatic resources previously existed. 

 40 CFR 230.93 (d)(1) and (3) 
Site selection 

 In general, in-kind mitigation is preferable to out-of-kind mitigation because it is most 
likely to compensate for the functions and services lost at the impact site. 

Except as provided in paragraph (e)(2) of this section, the required compensatory 
mitigation shall be of a similar type to the affected aquatic resource. 

 40 CFR 230.93 (e)(1) 
Mitigation type 

 The amount of required compensatory mitigation must be, to the extent practicable, 
sufficient to replace lost aquatic resource functions. Where appropriate functional or 
condition assessment methods or other suitable metrics are available, these methods 
should be used where practicable to determine how much compensatory mitigation is 
required. If a functional or condition assessment or other suitable metric is not used, a 
minimum one-to-one acreage or linear foot compensation ratio must be used. 

 40 CFR 230.93 (f)(1) 
Amount of compensatory 
mitigation 

 Implementation of the compensatory mitigation project shall be, to the maximum extent 
practicable, in advance of or concurrent with the activity causing the authorized 
impacts. The district engineer shall require, to the extent appropriate and practicable, 
additional compensatory mitigation to offset temporal losses of aquatic functions that 
will result from the permitted activity. 

 40 CFR 230.93 (m) 
Timing 
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Location Resource Requirements Prerequisite Citation 
Compensatory 
Mitigation Planning  

Prepare a mitigation plan addressing objectives, site selection, site protection, baseline 
information, determination of credits, mitigation work plan, maintenance plan, 
performance standards, monitoring requirements, long-term management, and adaptive 
management. 

NOTE: Plan would be part of CERCLA document, such as a Remedial Action Work 
Plan. Plan to include items described in 40 CFR 230.94(c)(2) through (c)(14).2 

Alteration of wetlands 
requiring compensatory 
mitigation to replace lost 
aquatic resource functions – 
relevant and appropriate 

40 CFR 230.94(c) 
Mitigation Plan 

Compensatory 
Mitigation 
Performance 
Standards 

The approved mitigation plan must contain performance standards that will be used to 
assess whether the project is achieving its objectives. Performance standards should 
relate to the objectives of the compensatory mitigation project, so that the project can be 
objectively evaluated to determine if it is developing into the desired resource type, 
providing the expected functions, and attaining any other applicable metrics 
(e.g., acres). 

Alteration of wetlands 
requiring compensatory 
mitigation to replace lost 
aquatic resource functions – 
relevant and appropriate 

40 CFR 230.95 (a) 
Ecological Performance Standards 

 Performance standards must be based on attributes that are objective and verifiable. 
Ecological performance standards must be based on the best available science that can 
be measured or assessed in a practicable manner. 

Performance standards may be based on variables or measures of functional capacity 
described in functional assessment methodologies, measurements of hydrology or other 
aquatic resource characteristics, and/or comparisons to reference aquatic resources of 
similar type and landscape position. The use of reference aquatic resources to establish 
performance standards will help ensure that those performance standards are reasonably 
achievable, by reflecting the range of variability exhibited by the regional class of 
aquatic resources as a result of natural processes and anthropogenic disturbances. 
Performance standards based on measurements of hydrology should take into 
consideration the hydrologic variability exhibited by reference aquatic resources, 
especially wetlands. 

 40 CFR 230.95 (b) 
Ecological Performance Standards 

Compensatory 
Mitigation Project 
Monitoring  

Monitoring the compensatory mitigation project site is necessary to determine if the 
project is meeting its performance standards, and to determine if measures are 
necessary to ensure that the compensatory mitigation project is accomplishing its 
objectives. 

Compensatory mitigation project monitoring period shall be sufficient to demonstrate 
that project has met performance standards, but not less than 5 years. 

Alteration of wetlands 
requiring compensatory 
mitigation to replace lost 
aquatic resource functions – 
relevant and appropriate 

40 CFR 230.96 (a) and (b) 
Monitoring 

 

 
2 If mitigation obligations will be met by securing credits from approved mitigation banks or in-lieu fee programs, mitigation plan needs to include only items described in Sect. 230.94(c)(5) and (c)(6), 
and name of mitigation bank or in-lieu fee program. 40 CFR 230.94(c)(1). 
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Location Resource Requirements Prerequisite Citation 
Compensatory 
Mitigation Project 
Management 

The aquatic habitats, riparian areas, buffers, and uplands that comprise the overall 
compensatory mitigation project must be provided long-term protection through real 
estate instruments or other available mechanisms, as appropriate. 

For government property, long-term protection may be provided through federal facility 
management plans or integrated natural resources management plans. 

NOTE: Plan would be part of CERCLA document, such as a Remedial Action Work 
Plan and/or Operations and Maintenance Plan. 

Alteration of wetlands on 
government property 
requiring compensatory 
mitigation to replace lost 
aquatic resource functions – 
relevant and appropriate 

40 CFR 230.97 (a)(1) 
Site Protection 

 Projects shall be designed, to the maximum extent practicable, to be self-sustaining 
once performance standards have been achieved.  

This includes minimization of active engineering features (e.g., pumps) and appropriate 
siting to ensure that natural hydrology and landscape context will support long-term 
sustainability. Where active long-term management and maintenance are necessary to 
ensure long-term sustainability (e.g., prescribed burning, invasive species control, 
maintenance of water-control structures, easement enforcement), the responsible party 
must provide for such management and maintenance. 

 40 CFR 230.97 (b) 
Sustainability 

Minor alterations to 
wetlands 

Minor alteration to wetlands must be conducted in accordance with the requirements of the 
ARAP Program (TDEC 0400-40-07). The substantive general permit requirements for 
minor alteration to wetlands include the following: 

Minor alterations of up to 
0.10 acre of moderate resource 
value wetlands or of up to 
0.25 acre of degraded and of 
low resource value wetlands —
applicable 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01 
TDEC ARAP General Permit for 
Minor Alterations to Wetlands 
(effective April 7, 2020) (TBC) 

  Excavation and fill activities associated with wetland alteration shall be kept to a 
minimum 

  

  Wetlands outside of the impact areas shall be clearly marked with signs, high 
visibility fencing, or similar structures so that all the work performed by the 
contractor is solely within the permitted impact area. 

  

  Wetland alterations shall not cause measurable degradation to resource values and 
classified uses of hydraulically connected wetlands or other waters of the state, 
including disruption of sustaining surface or groundwater hydrology. 

  

  Temporary impacts to wetlands shall be mitigated by the removal and stockpiling 
of the first 12 in. of topsoil, prior to construction. Temporary wetland crossings or 
haul roads shall utilize timber matting. Gravel, riprap, or other rock is not approved 
for construction of temporary crossings or haul roads across wetlands. Upon 
completion of construction activities, all temporary wetland impact areas are to be 
restored to pre-construction contours, and the stockpiled topsoil spread to restore 
these areas to pre-construction elevation. Other side-cast material shall not be 
placed within the temporary impact locations. Permanent vegetative stabilization 
using native species of all disturbed areas in or near the wetland must be initiated 
within 14 days of project completion. Non-native, non-invasive annuals may be 
used as cover crops until native species can be established. 
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Location Resource Requirements Prerequisite Citation 
Minor alterations to 
wetlands (cont.) 

 Erosion prevention and sediment-control measures such as fences shall be removed 
following completion of construction. 

  

  The amount of fill, stream channel and bank modifications, or other impacts 
associated with the activity shall be limited to the minimum necessary to 
accomplish the project purpose. Shall utilize the least impactful practicable method 
of construction. 

  

  Clearing, grubbing, or other disturbance to wetland vegetation shall be kept at the 
minimum. Unnecessary native vegetation removal, including tree removal, and soil 
disturbance is prohibited. Native wetland vegetation must be reestablished in all 
areas of disturbance outside of any permanent structure after work is completed.  

  

  Activity may not result in a disruption or barrier to the movement of fish or other 
aquatic life and wetland dependent species upon project completion. 

  

  Blasting within 50 ft of any jurisdictional stream or wetland is prohibited.   

  Where practicable, all activities shall be accomplished during drier times of the 
year or when recent conditions have been dry at the impact location. All surface 
water flowing towards or from the construction activity shall be diverted using 
cofferdams and/or berms constructed of sandbags, steel sheeting, or other non-
erodible, non-toxic material. All such diversion materials shall be located outside 
the wetland and removed upon completion of the work. Activities may be 
conducted in the water if working in the dry will likely cause additional 
degradation. If work is conducted in the water, it must be of a short duration and 
with minimal impact. 

  

  All activities must be carried out in such a manner as will prevent violations of 
water quality criteria or impairment of the designated uses of the waters of the state 

  

  Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the department’s 
Erosion and Sediment Control Handbook. Permanent vegetation stabilization using 
native species of all disturbed areas in or near the stream channel must be initiated 
within 14 days of the project completion. Non-native, non-invasive annuals may be 
used as cover crops until native species can be established. 

  

  The use of monofilament-type erosion-control netting or blanket is prohibited in 
the stream channel, stream banks, or any disturbed riparian areas within 30 ft of 
top of bank. 
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Location Resource Requirements Prerequisite Citation 
Aquatic Resources 

Waters of the state 
as defined in TCA 
69-3-103(45) – 
Bank stabilization 

Bank-stabilization activities along state waters must be conducted in accordance with the 
requirements of the ARAP Program (TDEC 0400-40-07). The substantive general permit 
requirements for stream-bank stabilization include the following: 

Bank-stabilization activities 
affecting waters of the state—
applicable 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01 
TDEC ARAP General Permit for 
Bank Armoring and Vegetative 
Stabilization Activities (effective 
January 6, 2021) (TBC) 

  Any spraying, mowing, or other disturbance of the stabilization treatment that 
interferes with its ability to naturalize is prohibited. 

  

  Work performed by vehicles and other related heavy equipment may not be staged 
within the stream channel. Work performed by hand and related hand-operated 
equipment is allowed within the stream channel. 

  

  Materials used for bank stabilization shall consist of rock, wood, or products made 
specifically for use in earthen slope stabilization. Other salvaged materials not 
found in the natural environment cannot be used for bank stabilization. 

  

  The amount of fill, stream channel and bank modifications, or other impacts 
associated with the activity shall be limited to the minimum necessary to 
accomplish the project purpose. Shall utilize the least impactful practicable method 
of construction. 

  

  Clearing, grubbing, or other disturbance to riparian vegetation shall be kept at the 
minimum necessary for slope construction and equipment operation. Unnecessary 
native riparian vegetation removal, including tree removal, is prohibited. Native 
riparian vegetation must be reestablished in all areas of disturbance outside of any 
permanent structure after work is completed.  

  

  Activity may not result in the permanent disruption to the movement of fish or 
other aquatic life upon project completion. 

  

  Blasting within 50 ft of any jurisdictional stream or wetland is prohibited.   

  Backfill activities must be accomplished in the least impactful manner possible that 
stabilizes the streambed and banks to prevent erosion. The completed activities 
may not disrupt or impound stream flow. 

  

  The use of monofilament-type erosion-control netting or blanket is prohibited in 
the stream channel, stream banks, or any disturbed riparian areas within 30 ft of 
top of bank. 

  



Table B.1. Location-specific applicable or relevant and appropriate requirements for selected alternative (cont.)  

B-11 
 

Location Resource Requirements Prerequisite Citation 
Waters of the state 
as defined in TCA 
69-3-103(45) – 
Bank stabilization 
(cont.) 

 Where practicable, all activities shall be accomplished in the dry. All surface water 
flowing towards the work shall be diverted using cofferdams and/or berms 
constructed of sandbags, clean rock (no fines or soils), steel sheeting, or other non-
erodible, non-toxic material. All such diversion materials shall be removed upon 
completion of the work. Any disturbance to the stream bed or banks must be 
restored to its original condition. Activities may be conducted in the water if 
working in the dry will likely cause additional degradation. If work is conducted in 
the water it must be of a short duration and with minimal impact and conform to 
the Division-approved methodology. 

  

  All activities must be carried out in such a manner as to prevent violations of water 
quality criteria or impairment of the designated uses of the waters of the state 

  

  Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the department’s 
Erosion and Sediment Control Handbook. Permanent vegetation stabilization using 
native species of all disturbed areas in or near the stream channel must be initiated 
within 14 days of the project completion. Non-native, non-invasive annuals may be 
used as cover crops until native species can be established. 

  

  Temporary stream crossings shall be limited to one point in the construction area 
and erosion-control measures shall be utilized where stream bank vegetation is 
disturbed. Stream beds shall not be used as linear transportation routes for 
mechanized equipment, rather, the stream channel may be crossed perpendicularly 
with equipment provided no additional fill or excavation is necessary. 

  

  Hard armoring bank stabilization treatment shall not exceed 300 linear ft for the 
treatment of one bank, or 200 linear ft per bank if the treatment includes both 
banks. 

  

Waters of the state 
as defined in TCA 
69-3-103(45) – 
Culvert 
maintenance 
activities 

The maintenance of existing serviceable structures or fills along waters of the state must be 
conducted in accordance with the requirements of the ARAP Program (TDEC 0400-40-07). 
The substantive general permit requirements for maintenance activities include the 
following: 

Maintenance activities 
affecting waters of the state—
applicable 

TCA 69-3-108(l) 
TDEC 0400-40-07-.01  
TDEC ARAP General Permit for 
Maintenance Activities (effective 
April 7, 2020) (TBC) 

  The length of the pipe or culvert structure may not be increased in a manner that 
encapsulates any additional length of open stream or wetland. 

  

  The capacity or diameter of the culvert may be increased during replacement, 
providing it does not result in channel widening or other channel destabilization. 

  

  Dewatering of impoundments to conduct dam maintenance must be performed in a 
controlled manner designed to prevent the release of accumulated sediments into 
downstream waters. 
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Location Resource Requirements Prerequisite Citation 
Waters of the state 
as defined in TCA 
69-3-103(45) – 
Culvert 
maintenance 
activities (cont.) 

 All riprap associated with maintenance activities shall be placed to mimic the 
existing contours of the stream channel. Riprap shall be countersunk and placed at 
grade with the existing stream substrate. Voids in the riprap shall be filled with 
suitable bedload substrate to prevent stream flow loss within riprap areas. Suitable 
substrate does not include soil. 

  

  Work performed by vehicles and other heavy equipment may not be staged within 
the stream channel. Work performed by hand and related hand-operated equipment 
is allowed within the stream channel. 

  

  The amount of fill, stream channel and bank modifications, or other impacts 
associated with the activity shall be limited to the minimum necessary to 
accomplish the project purpose. Shall utilize the least impactful practicable method 
of construction. 

  

  Clearing, grubbing, or other disturbance to riparian vegetation shall be kept at the 
minimum necessary for slope construction and equipment operations. Unnecessary 
native riparian vegetation removal, including tree removal is prohibited. Native 
riparian vegetation must be reestablished in all areas of disturbance outside of any 
permanent structure after work is completed. 

  

  Widening of the stream channel is prohibited.    

  Activity may not result in a permanent disruption to the movement of fish or other 
aquatic life upon project completion. 

  

  Blasting within 50 ft of any jurisdictional stream or wetland is prohibited.   

  Backfill activities must be accomplished in the least impactful manner possible that 
stabilizes the streambed and banks to prevent erosion. The completed activities 
may not disrupt or impound stream flow. 

  

  The use of monofilament-type erosion-control netting or blanket is prohibited in 
the stream channel, stream banks, or any disturbed riparian areas within 30 ft of 
top of bank. 

  

  Where practicable, all activities shall be accomplished in the dry. All surface water 
flowing towards the work shall be diverted using cofferdams and/or berms 
constructed of sandbags, clean rock (no fines or soils), steel sheeting, or other non-
erodible, non-toxic material. All such diversion materials shall be removed upon 
completion of the work. Any disturbance to the stream bed or banks must be 
restored to its original condition. Activities may be conducted in the flowing water 
if working in the dry will likely cause additional degradation. If work is conducted 
in the flowing water it must be of a short duration and with minimal impact and 
conform to the Division-approved methodology. 

  

  All activities must be carried out in such a manner as to prevent violations of water 
quality criteria or impairment of the designated uses of the waters of the state 
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Location Resource Requirements Prerequisite Citation 
Waters of the state 
as defined in TCA 
69-3-103(45) – 
Culvert 
maintenance 
activities (cont.) 

 Erosion and sedimentation control shall be in place and functional before 
earthmoving operations begin and shall be designed according to the department’s 
Erosion and Sediment Control Handbook. Permanent vegetation stabilization using 
native species of all disturbed areas in or near the stream channel must be initiated 
within 14 days of the project completion. Non-native, non-invasive annuals may be 
used as cover crops until native species can be established. 

  

  Temporary stream crossings shall be limited to one point in the construction area 
and erosion-control measures shall be utilized where stream bank vegetation is 
disturbed. Stream beds shall not be used as linear transportation routes for 
mechanized equipment, rather, the stream channel may be crossed perpendicularly 
with equipment provided no additional fill or excavation is necessary. 

  

Alteration of a Wet 
Weather 
Conveyance 

Wet-weather conveyances may be altered provided the following conditions are met: Activities that alter wet-
weather conveyances—
applicable 

TCA 69-3-108(q) 

  The activity must not result in the discharge of waste or other substances that may 
be harmful to humans or wildlife. 

  

  Material must not be placed in a location or manner so as to impair surface water 
flow into or out of any wetland area. 

  

  Sediment shall be prevented from entering other waters of the state.   

  Erosion/sediment controls shall be designed according to size and slope of 
disturbed or drainage areas to detain runoff and trap sediment and shall be properly 
selected, installed, and maintained in accordance with manufacturer’s 
specifications and good engineering practices. 

  

  Erosion/sediment-control measures must be in place and functional before 
earthmoving operations begin, and must be constructed and maintained throughout 
the construction period. Temporary measures may be removed at the beginning of 
the work day, but shall be replaced at end of the work day. 

  

  Checkdams must be utilized where runoff is concentrated. Clean rock, log, 
sandbag, or straw bale checkdams shall be properly constructed to detain runoff 
and trap sediment. Checkdams or other erosion-control devices are not to be 
constructed in stream. Clean rock can be of various type and size depending on the 
application and must not contain fines, soils, or other wastes or contaminants. 

  

  Appropriate steps must be taken to ensure that petroleum products or other 
chemical pollutants are prevented from entering waters of the state. All spills shall 
be reported to the appropriate emergency management agency and TDEC. In event 
of a spill, measures shall be taken immediately to prevent pollution of waters of the 
state, including groundwater. 
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Location Resource Requirements Prerequisite Citation 
Location 
encompassing 
aquatic ecosystem 
as defined as 
40 CFR 230.3(c) 

No discharge of dredged or fill material into an aquatic ecosystem is permitted if there 
is a practical alternative that would have less adverse impact on the aquatic ecosystem 
or if it will cause or contribute significant degradation of waters of the U.S.  

Action that involves the 
discharge of dredged or fill 
material into “waters of the 
U.S.,” including jurisdictional 
wetlands—applicable 

40 CFR 230.10(a), and (c)  
CWA Regulations – Sect. 404(b) 
Guidelines 

 Except as provided under CWA Sect. 404(b)(2), no discharge of dredged or fill material 
shall be permitted unless appropriate and practicable steps (in accordance with 40 CFR 
230.70 et seq, Actions to Minimize Adverse Effects) have been taken that will minimize 
potential adverse impacts of the discharge on the aquatic ecosystem. 

 40 CFR 230.10(d) 
 
CWA Regulations – Sect. 404(b) 
Guidelines 

 No discharge of dredged or fill material shall be permitted if it: 

Causes or contributes, after consideration of disposal site dilution and dispersion, to 
violations of any applicable State water quality standard. 

Violates any applicable toxic effluent standard or prohibition under Sect. 307 of the 
CWA: 

 Jeopardizes the continued existence of species listed as endangered or threatened 
under the Endangered Species Act of 1973, as amended, or results in likelihood of 
the destruction or adverse modification of a habitat that is determined by the 
Secretary of Interior of Commerce, as appropriate, to be critical habitat under the 
Endangered Species Act of 1973, as amended. If an exemption has been granted by 
the Endangered Species Committee, the terms of such exemption shall apply in 
lieu of this subparagraph. 

 Violates any requirement imposed by the Secretary of Commerce to protect any 
marine sanctuary designated under Title III of the Marine Protection, Research, 
and Sanctuaries Act of 1972. 

 40 CFR 230.10(b) 

Mitigation of 
impacts to a stream 
as defined in TDEC 
0400-40-07-.03, 
which includes all 
surface water except 
wetlands and wet 
weather 
conveyances 

If an activity in a stream results in an appreciable permanent loss of resource values, the 
applicant must provide mitigation that results in no overall net loss of resource values 
from existing conditions. To the extent practicable, any required mitigation shall be 
completed, excluding monitoring, prior to, or simultaneous with, any impacts. 
Acceptable mitigation mechanisms include any combination of in-lieu fee programs, 
mitigation banks, or other mechanisms that are reasonably assured to result in no 
overall net loss of resource values from existing conditions. Acceptable mitigation 
methods are prioritized in the following order: restoration, enhancement, preservation, 
creation, or any other measures that are reasonably assured to result in no net loss of 
resource values from existing conditions.  

Mitigation for impacts to streams must be developed in a scientifically defensible 
manner that demonstrates a sufficient increase in resource values to compensate for 
impacts. At a minimum, all new or relocated streams must include a vegetated riparian 
zone, demonstrate lateral and vertical channel stability, and have a natural channel 
bottom. All mitigation watercourses must maintain or improve flow and classified uses 
after mitigation is complete. 

Activity that would result in 
an appreciable permanent loss 
of resource value of a stream 
as defined in TDEC 0400-40-
07-.03 —applicable 

TDEC 0400-40-07-.04(7)(a) 
TDEC 0400-40-07-.04(7)(b) 
2019 Tennessee Stream Mitigation 
Guidelines (TBC) 
TDEC Stream Quantitative Tool 
Workbook (TBC) 
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Location Resource Requirements Prerequisite Citation 
Within area 
impacting stream or 
any other body of 
water -and- 
presence of wildlife 
resources (e.g., fish) 

The effects of water-related projects on fish and wildlife resources and their habitat 
should be considered with a view to the conservation of fish and wildlife resources by 
preventing loss of and damage to such resources. 

Action that impounds, 
modifies, diverts, or controls 
waters, including navigation 
and drainage activities— 
relevant and appropriate 

Fish and Wildlife Coordination Act 
[16 USC 662(a)] 

Cultural Resources 

Presence of 
historical resources 
on public land 

Federal agencies must take into account the effects of their undertakings on historic 
properties. 

Federal agency undertaking 
that may impact historical 
properties listed or eligible for 
inclusion on the National 
Register of Historic Places—
applicable 

36 CFR 800.1(a) 

 Determine whether the proposed federal action is an undertaking as defined in 
§800.16(y) and, if so, whether it is a type of activity that has the potential to cause 
effects on historic properties. 

 36 CFR 800.3(a) 

 Determine and document the area of potential effects, as defined in §800.16(d). 

Review existing information on historic properties within the area of potential effects, 
including any data concerning possible historic properties not yet identified. 

 36 CFR 800.4(a)(1)–(2) 

 Take the steps necessary to identify historic properties within the area of potential 
effects. 

 36 CFR 800.4(b) 

 Apply the National Register criteria (36 CFR 63) to properties identified within the area 
of potential effects that have not been previously evaluated for National Register 
eligibility. If the agency official determines any of the National Register criteria are met 
and the SHPO/THPO agrees, the property shall be considered eligible for the National 
Register for Sect. 106 purposes. 

 36 CFR 800.4(c)(1)–(2) 

 Shall apply the criteria of adverse effect to historic properties within the area of 
potential effects. 

 36 CFR 800.5(a) 

 Shall ensure that a determination, finding, or agreement under the procedures in this 
subpart is supported by sufficient documentation to enable any reviewing parties to 
understand its basis. 

 36 CFR 800.11(a) 

Presence of 
archaeological 
resources on public 
land 

No person may excavate, remove, damage, or otherwise alter or deface, or attempt to 
excavate, remove, damage, or otherwise alter or deface any archaeological resource 
located on public lands or Indian lands unless such activity is pursuant to a permit 
issued under §7.8 or exempted by §7.5(b) of this part.  

Action that would cause the 
irreparable loss or destruction 
of significant historic or 
archaeological resources or 
data on public land—
applicable 

43 CFR 7.4(a) 
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Location Resource Requirements Prerequisite Citation 
Presence of human 
remains, funerary 
objects, sacred 
objects, or objects 
of cultural 
patrimony 

Intentional excavation of human remains, funerary objects, sacred objects, or objects of 
cultural patrimony from federal or tribal lands may be conducted only if:  

 The objects are excavated or removed following the requirements of the ARPA 
(16 USC 470aa et seq.) and its implementing regulations, and 

 The disposition of the objects is consistent with their custody as described in §10.6. 

Action involving alteration of 
terrain that might cause 
irreparable loss or destruction 
of any discovered significant 
scientific, prehistoric, historic, 
or archaeological resources— 
applicable  

43 CFR 10.3(b)(1) and (3) 

 Must take reasonable steps to determine whether a planned activity may result in the 
excavation of human remains, funerary objects, sacred objects, or objects of cultural 
patrimony from federal lands. 

 43 CFR 10.3(c) 

 If inadvertent discovery occurred in connection with an on-going activity on federal or 
tribal lands, in addition to providing the notice described above, must stop activities in 
the area of the inadvertent discovery and make a reasonable effort to protect the human 
remains, funerary objects, sacred objects, or objects of cultural patrimony discovered 
inadvertently.  

Excavation activities that 
inadvertently discover such 
resources on federal lands or 
under federal control—
applicable 

43 CFR 10.4(c) 

 Must take immediate steps, if necessary, to further secure and protect inadvertently 
discovered human remains, funerary objects, sacred objects, or objects of cultural 
patrimony, including, as appropriate, stabilization or covering. 

 43 CFR 10.4(d)(ii) 

Presence of a 
cemetery 

Intentional desecration of a place of burial without legal privilege or authority to do so 
is prohibited. 

Action that would alter or 
destroy property in a 
cemetery—applicable 

TCA 39-17-311(a)(1) 

 Disinterment of a corpse that has been buried or otherwise interred, without legal 
privilege or authority to do so, is prohibited. 

 TCA 39-17-312(a)(2) 

Endangered, Threatened, or Rare Species 

Presence of 
federally 
endangered or 
threatened species, 
as designated in 
50 CFR 17.11 and 
17.12 or critical 
habitat of such 
species 

Actions that jeopardize the existence of a listed species or results in the destruction or 
adverse modification of critical habitat must be avoided or reasonable and prudent 
mitigation measures taken. 

Action that is likely to 
jeopardize fish, wildlife, or 
plant species or destroy or 
adversely modify critical 
habitat—applicable 

16 USC 1531 et seq.,  
Endangered Species Act 
Sect. 7(a)(2) 

Presence of 
Tennessee-listed 
endangered or rare 
plant species as 
listed in TDEC 
0400-06-02-.04 

May not knowingly uproot, dig, take, remove, damage, destroy, possess, or otherwise 
disturb for any purposes any endangered species. 

Action impacting rare plant 
species, including, but not 
limited to federally listed 
endangered species— 
applicable 

16 USC 1531 et seq. 
TCA 70-8-309(a) 
TDEC 0400-06-02-.04 
Tennessee Natural Heritage 
Program Rare Plant List (2016) 
(TBC) 
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Location Resource Requirements Prerequisite Citation 
Presence of 
Tennessee 
non-game species as 
defined in TCA 
70-8-103 and listed 
in TWRA 
Proclamations 
00-14 and 00-15 

May not take (i.e., harass, hunt, capture, kill or attempt to kill), possess, transport, 
export, or process wildlife species. 

May not knowingly destroy the habitat of such species. Certain exceptions may be 
allowed for reasons such as education, science, etc., or where necessary to alleviate 
property damage or protect human health or safety. 

Upon good cause shown and where necessary to protect human health or safety, 
endangered or threatened species or “in need of management” species may be removed, 
captured, or destroyed. 

Action impacting Tennessee 
non-game species, including 
wildlife species which are "in 
need of management" (as 
listed in TWRA 
Proclamations 00-14 and 00-
15 as amended by 00-21)—
applicable 

TCA 70-8-104(b) and (c) 
TCA 70-8-106(e) 
TWRA Proclamations 00-14, 
Sect. II and 00-15, Sect. II, as 
amended by Proclamation 00-21 
(TBC)  

Presence of 
migratory birds as 
defined in 50 CFR 
10.13, and their 
habitats  

Unlawful killing, possession, and sale of migratory bird species, as defined in 
50 CFR 10.13, native to the U.S. or its territories is prohibited. 

Action that is likely to impact 
migratory birds—applicable  

16 USC 703-704 

 Requirements are as follows: 

 Avoid or minimize, to the extent practicable, adverse impacts on migratory bird 
resources when conducting agency action 

 Restore and enhance the habitats of migratory birds, as practicable 

 Prevent or abate the pollution or detrimental alteration of the environment for the 
benefit of migratory birds, as practicable. 

Federal agency action that is 
likely to impact migratory 
birds—TBC 

Executive Order 13186 

ARAP = aquatic resource alteration permit 
 ARPA = Archaeological Resources Protection Act 
 CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
 CFR = Code of Federal Regulations 
 CWA = Clean Water Act of 1972 
 DA = Department of the Army 
 DOE = U.S. Department of Energy 
 SHPO = State Historic Preservation Officer 

 TBC = to-be-considered (guidance) 
 TCA = Tennessee Code Annotated 
 TDEC = Tennessee Department of Environment and Conservation 
 THPO = Tennessee Historic Preservation Officer 
 TWRA = Tennessee Wildlife Resources Agency 
 U.S. = United States 
 USACE = U.S. Army Corps of Engineers 
 USC = United States Code 
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Action Requirements Prerequisite Citation 
General Landfill Design 

Site design for a 
LLW disposal 
facility 

Surface features must direct surface water drainage away from disposal units at velocities 
and gradients that will not result in erosion that will require ongoing active maintenance in 
the future. 

Design of a LLW disposal 
facility—relevant and 
appropriate 

TDEC 0400-20-11-.17(2)(e) 

Construction Requirements 
Activities causing 
fugitive dust 
emissions 

Shall take reasonable precautions to prevent particulate matter from becoming airborne. 
Reasonable precautions shall include, but are not limited to, the following:  

Use, construction, alteration, 
repair, or demolition of a 
building, or appurtenances or 
a road or the handling, 
transport, or storage of 
material—applicable 

TDEC 1200-3-8-.01(1) 

  Use, where possible, of water or chemicals for control of dust in demolition of 
existing buildings or structures, construction operations, grading of roads, or the 
clearing of land. 

TDEC 1200-3-8-.01(1)(a) 

  Application of asphalt, water, or suitable chemicals on dirt roads, materials 
stockpiles, and other surfaces that can create airborne dusts. 

TDEC 1200-3-8-.01(1)(b) 

  Shall not cause or allow fugitive dust to be emitted in such a manner to exceed 
5 minute/hour or 20 minute/day beyond property boundary lines on which emission 
originates. 

TDEC 1200-3-8-.01(2) 

Activities causing 
stormwater runoff 

Shall develop and implement stormwater-management controls to ensure compliance 
with the terms and conditions of General Permit No. TNR050000 (“Stormwater Multi-
Sector General Permit for Industrial Activities”) or any applicable site-specific permit.  

Existing and new stormwater 
discharges associated with 
industrial activity—
applicable 

TCA 69-3-108(e) through (j) 
TCA 69-3-108(l) 
TDEC 0400-40-10-.03(2)(a) 
General Permit No. TNR05-0000, 
Sector K (effective July 20, 2020) 
(TBC) 

 Shall develop and maintain a stormwater pollution prevention/control plan prepared in 
accordance with good engineering practices and with the factors outlined in 
40 CFR 125.3(d)(2) or (3), as appropriate, and any additional requirements listed in 
Part 11 for the particular sector of industrial activity. The plan shall identify potential 
sources of pollution that may reasonably be expected to affect the quality of stormwater 
discharges associated with industrial activity. 

 General Permit No. TNR050000, 
Sect. 4 (TBC) 
 

 Stormwater pollution prevention plans shall include, at a minimum, the items identified 
in General Permit No. TNR050000 Sector K.3, including a description of potential 
pollution sources, stormwater-management measures and controls, preventive 
maintenance, spill prevention and response procedures, and sediment and erosion 
controls. 

Stormwater discharges 
associated with industrial 
activity at hazardous waste 
treatment, storage or disposal 
facilities—TBC 

General Permit No. TNR050000 
Sector K.3 (TBC) 
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Action Requirements Prerequisite Citation 
Activities causing 
stormwater runoff 
(e.g., clearing, 
grading, excavation) 

Implement good construction management techniques (including sediment and erosion, 
vegetative controls, and structural controls) in accordance with the substantive 
requirements of General Permit No. TNR10-0000 and TNR05-0000, to ensure 
stormwater discharge is properly managed and: 

 Does not violate water quality criteria as stated in TDEC 0400-40-03-.03, including, 
but not limited to, prevention of discharge that cause a condition in which visible 
solids, bottom deposits, or turbidity impairs the usefulness of waters of the state for 
any designated uses for that water body by TDEC 0400-40-04. 

 Does not contain distinctly visible floating scum, oil, or other matter. 

 Does not cause an objectionable color contrast in the receiving stream. 

Stormwater discharges 
associated with construction 
activities that disturb ≥ 1 acre 
total—relevant and 
appropriate 

TCA 69-3-108(1) 
Tennessee General Permit No. 
TNR10-0000, Sects. 5.3.2 and 
5.4.1 (effective October 1, 2016) 
(TBC) 

  Results in no materials in concentrations sufficient to be hazardous or otherwise 
detrimental to humans, livestock, wildlife, plant life, or fish and aquatic life in the 
receiving stream. 

 Discharges that would cause measurable degradation of waters with unavailable 
parameters are not authorized. To be eligible to obtain and maintain coverage, must 
satisfy, at a minimum, the following additional requirements for discharges into 
waters with unavailable parameters for siltation and habitat alterations due to  
in-channel erosion: 

o Measures used at the site must be designed to control stormwater runoff generated 
by a 5-year, 24-hour storm event at a minimum.  

Additional physical or chemical treatment of stormwater runoff, such as use of 
treatment chemicals, may be necessary to minimize the amount of sediment being 
discharged when clay and other fine particle soils are found on sites. 

  

Emissions and Effluents 
Activities causing 
stormwater runoff 
(e.g., during 
operations) 

Shall develop and implement stormwater management controls to insure [sic] 
compliance with the terms and conditions of General Permit No. TNR050000 
(“Stormwater Multi-Sector General Permit for Industrial Activities”) or any applicable 
site-specific permit and with TDEC 0400-40-10-.03(2)(c). 

Stormwater discharges 
associated with industrial 
activity—applicable 

TCA 69-3-108(e) through (j) 
TCA 69-3-108(l) 
TDEC 0400-40-10-.03(2)(a) 
TDEC 0400-40-10-.03(2)(c) 

General Permit No. TNR050000, 
Sector K (effective July 20, 2020) 
(TBC guidance) 

 Shall develop and maintain a stormwater pollution prevention/control plan prepared in 
accordance with good engineering practices and with the factors outlined in 
40 CFR 125.3(d)(2) or (3), as appropriate, and any additional requirements listed in 
Part 11 for the particular sector of industrial activity. The plan shall identify potential 
sources of pollution that may reasonably be expected to affect the quality of stormwater 
discharges associated with industrial activity. 

 General Permit No. TNR050000, 
Sect. 4 
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Action Requirements Prerequisite Citation 
 Stormwater pollution prevention plans shall include, at a minimum, the items identified 

in General Permit No. TNR050000 Sector K.3, including a description of potential 
pollution sources, stormwater management measures and controls, preventive 
maintenance, spill prevention and response procedures, and sediment and erosion 
controls. 

Stormwater discharges 
associated with industrial 
activity at hazardous waste 
treatment, storage, or disposal 
facilities—TBC 

General Permit No. TNR050000 
Sector K.3 

Secondary Waste and Waste Acceptance Criteria Attainment 
Management and 
storage of used oil 

Used oil generators shall not store used oil in units other than tanks, containers, or units 
subject to regulation under TDEC 0400-12-01-.05 or -.06. 

Generation and storage of 
used oil [as defined in TDEC 
0400-12-01-.11(1)(a)] and 
possible release—applicable 

40 CFR 279.22(a) 
TDEC 0400-12-01-.11(3)(c)(1) 

Containers and aboveground tanks used to store used oil at generator facilities must be 
in good condition (no severe rusting, apparent structural defects, or deterioration) and 
not leaking (no visible leaks). 

40 CFR 279.22(b)(1) and (2) 
TDEC 0400-12-01-.11(3)(c)(2)(i) 
and (ii) 

Containers and aboveground tanks used to store used oil at generator facilities must be 
labeled or marked clearly with the words “Used Oil.” 

40 CFR 279.22(c)(1) and (2) 
TDEC 0400-12-01-.11(3)(c)(3)(i) 
and (ii) 

Upon detection of a release of used oil to the environment, a generator must stop the 
release; contain, clean up, and properly manage the released used oil; and, if necessary, 
repair or replace any leaking used oil storage containers or tanks prior to returning them 
to service. 

40 CFR 279.22(d) 
TDEC 0400-12-01-.11(3)(c)(4) 

Pre-construction 
activities 

Prior to excavation, all bore holes drilled or dug during subsurface investigation of the 
site, piezometers, and abandoned wells that are either in or within 100 ft of the areas to 
be filled must be backfilled with a bentonite slurry or other sealant approved by the 
Commissioner to an elevation at least 10 ft greater than the elevation of the lowest point 
of the landfill base (including any liner), or to the ground surface if the site will be 
excavated less than 10 ft below grade. 

Construction of a solid waste 
disposal facility— relevant 
and appropriate 

TDEC 0400-11-01-.04(2)(l) 

CFR = Code of Federal Regulations 
LLW = low level (radioactive) waste 
TBC = to-be-considered (guidance) 
TCA = Tennessee Code Annotated 
TDEC = Tennessee Department of Environment and Conservation 
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