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1. Introduction 

a. Definitions of Mitigation 
 

The President’s Council on Environmental Quality (CEQ) describes mitigation as: 
 

Avoidance:  Avoid the impact by changing the plan.  Do not take certain actions that 
would cause the environmental effect. 
 
Minimization:  Minimize impacts by changing the intensity, timing, or duration of the 
action and its implementation.  

 
Rectifying:  Fix, repair, or restore damage that may be caused by implementing the 
proposed action. 

 
Reducing:  Reduce or eliminate the impact over time.  

 
Compensation:  Compensate for the impact by replacing the damage by improving the 
environment elsewhere or by providing other substitute resources such as funds to pay for 
the environmental impact. 

 
 

b. Mitigation Planning Process 
 

Fort Benning proposes to use a variety of measures that will mitigate potential 
environmental impacts resulting from construction, operation, and maintenance of the Digital 
Multi-Purpose Range Complex (DMPRC).  Implementation of proposed mitigation measures is 
dependent upon regulatory requirements, public and agency comments on the Environmental 
Impact Statement (EIS), and funding availability.   

As discussed in Section 2.3 of the EIS, mitigation by avoidance has already occurred 
during the initial DMPRC site-screening phase.  An interdisciplinary team of environmental, 
engineering, regulatory, military operations, and planning professionals used GIS data and 
existing information to validate and to eliminate potential DMPRC sites.  The process helped 
mitigate potential environmental impacts through avoiding further consideration of sites with 
potentially more significant environmental impacts, focusing design on sites that would support 
the mission and cost requirements while reducing environmental impacts.  There are reasonable 
mitigation measures that were considered but rejected; these are discussed in Chapter 4 of the 
EIS.  Additional mitigation by avoidance was accomplished during the design process for the 
preferred alternative, Alternative III.   
                                                      
1 The main revisions to this Plan from the draft Plan presented with the DMPRC EIS are shown by italics text. 
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Many mitigation measures are mandatory in order for Alternative III (the preferred 
alternative) to proceed, and all mitigation measures presented in this document are mandatory 
unless otherwise indicated as optional.  Timing of mitigation measures can be significant and has 
been described as necessary to ensure proper execution of the mitigation plan.  Some avoidance 
and minimization of impacts will occur prior to the initiation of any phase of construction.  This 
will include measures to protect several types of resources before work on the construction phase 
commences.  Environmental planning processes that were not finalized by the time of the record 
of decision (ROD) also resulted in identification of mitigation that has been incorporated into 
this plan. The mitigation measures updated in this plan after issuance of the ROD include the 
U.S. Fish & Wildlife Service (USFWS) requiring reasonable and prudent measures, terms and 
conditions as part of its Biological Opinion (BO); and the Army Corps of Engineers (COE) 
requiring conditions to the Section 404 Clean Water Act wetlands permit.   

The mitigation proposed in the EIS was subject to public review, in addition to 
coordination and consultation with stakeholders.  The Army considers public and stakeholder 
comments received on the final EIS, and a decision will be made on which DMPRC alternative 
to select and what mitigation actions to implement.  While this document contains tentative plans 
for funding the mitigation and monitoring, that funding is dependent upon public and stakeholder 
review of the final EIS and decision-making in the Record of Decision.  For proposed mitigation 
measures identified in this EIS, Fort Benning generally is requesting funds from the Army 
Installation Management Agency, Southeastern Regional Office (SERO) and the Army military 
construction program.  Additionally, the DMPRC Mitigation and Monitoring Plan will serve as a 
working document for compliance monitoring and may be modified to reflect adaptations during 
the implementation process.     

Alternative III (preferred) was selected in the ROD , so mitigation for that alternative 
will be implemented during the planning, construction, operation, and maintenance phases of the 
proposed DMPRC as described in the following sections.  The FEIS concluded that no additional 
mitigation is required beyond current actions for socioeconomics, environmental justice, 
migratory birds, and human health and safety; therefore, those topics are not addressed in this 
DMPRC Mitigation and Monitoring Plan.   
 

2. Mitigation Phases 
 

a. DMPRC Planning Phase: 
 

During design, considerable effort was made to avoid siting the range targets and the 
equipment in areas with environmental concerns, such as wetlands, red-cockaded woodpecker 
clusters, and cultural resource sites.  Placement of each range component (including road and 
utility access and support facilities) is a critical aspect of the preferred alternative.  The design 
modifications also reduced the standard number of water crossings by using four tank trails, 
rather than six, for a portion of the range.  One lane was also shortened to avoid additional 
crossings of Pine Knot Creek.  Tree clearing under this alternative would consist of 
approximately 1,500 acres, with approximately 300 acres of trees remaining within the DMPRC.  
Further details and other avoidance mitigation impacts are discussed below and by media in 
Section 4 of this DMPRC Mitigation and Monitoring Plan. In addition to range siting and range 
equipment placement, numerous soil erosion control measures were inserted to address concerns 
about soil erosion and potential effects on wetlands, water quality, protected species habitat, 
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Unique Ecological Areas, and other media that is further addressed in the FEIS.  Also there was 
consideration of utilizing materials that would minimize any risk of contamination and/or require 
hazardous waste disposal; however, operational, safety and economic factors prohibited 
implementation of all of the recommendations.  For instance, recommendations to recycle the 
inoperable tank tracks and using them for low water crossings or tank turn-around pad areas was 
not acceptable to the engineer reviewers.  Another proposal was utilizing concrete segments 
rather than pressure treated wood for portions of the targetry support equipment and defilade 
positions, because maintenance activities may result in replacement of these materials and the 
concrete may be recycled but the pressure treated wood may have to be disposed as hazardous 
waste.  This was not economically acceptable to the range designers.  
 

b. Construction Phase Mitigation:   
 

Some of the potential impacts that would have occurred during the construction phase 
were mitigated through the planning and design processes.  After the interdisciplinary DMPRC 
team received community input during public scoping meetings held in 2003, the DMPRC 
design was initiated.  This construction phase includes the timber harvest and slash removal that 
precedes the other construction activities.  Fort Benning will utilize its normal process to harvest 
the marketable timber where required on the range footprint via the COE, then the construction 
contractor will remove the remaining vegetation and slash.  More details on the mitigation for the 
timber harvest and other vegetation removal are provided below. 

 The DMPRC May 2004 design (and the amendments to the request for proposals) 
includes detailed construction contract specifications that indicate materials, procedures and 
requirements that the construction contractor will follow during the construction of the DMPRC.  
Many requirements that mitigate potential environmental impacts have been incorporated into 
the design drawings and construction specifications. 

The May 2004 construction specifications require the construction contractor to: 
 

• Designate Environmental Engineer with at least three years experience to provide 
construction contractor quality control  

• Comply with all applicable Federal, State, and local environmental protection laws 
and regulations 

• Comply with all DOD, Army and Fort Benning regulations that are specified, which 
includes numerous environmental requirements 

• Submit a pre-construction Environmental Protection Plan (EPP) to the Contracting 
Officer and Environmental Management Division (EMD) for review and approval.  
The EPP would include: 

o Erosion sedimentation and pollution control plan including monitoring and 
reporting requirements 

o Recycling and waste minimization/disposal plan 
o Air pollution control plan 
o Contaminant prevention plan 
o Waste water management plan 
o Cultural and natural resources and wetlands plan 
o Pesticide treatment plan 
o Employee Environmental Training 
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o Spill Prevention Control & Countermeasure Plan (SPCC) 
o Spill Contingency Plan (SCP) (PolyEngineering, 2004). 
 

The May 2004 design identifies proposed locations for a primary staging area, and if a 
secondary contractor staging area is needed, the Contracting Officer will consult with EMD.  
These staging areas are proposed in areas that are already cleared of most vegetation; however, 
potential impacts to some environmental media should be avoided, such as eligible or potentially 
eligible cultural resources and protected species.  The construction contractor will be required to 
submit to EMD a more detailed plan for the staging area(s) prior to authorization for use.  Then 
EMD will identify any location restrictions or other mitigation of potential environmental 
effects, and establish any additional monitoring of that mitigation. 

 After the construction contract, Simulation, Training, & Instrumentation Command 
(STRICOM) will coordinate the installation of targetry and the associated power and 
communication systems, probably via another contract.  This is also part of the construction 
phase to make the DMPRC ready for operation.  The target and support system installation will 
also follow the appropriate mitigation identified herein and will be monitored as specified.  

Any additional requirements identified through continuing coordination and consultation 
with stakeholders have been and will continue to be incorporated into the construction phase 
through compliance with regulations and construction specifications.  The Clean Water Act 
requires mitigation for wetland and streambank impacts, and a wetlands permit and supporting 
studies indicate the details of the required mitigation. NPDES requires preparation of an Erosion 
Sedimentation Pollution Control Plan (ESPCP), which was prepared and incorporated Best 
Management Practices (BMPs) into the construction process.  The ESPCP details BMPs to be 
implemented and the timing of implementation.  The Endangered Species Act requires 
preparation of a BO by the USFWS, which was issued and specified the mitigation requirements 
for impacts or potential impacts to Federally listed species.  This DMPRC Mitigation and 
Monitoring Plan uses the best information available to identify the mitigation and monitoring 
planned and has been revised and finalized using information available as of September 2004.  
Further revisions to this DMPRC Mitigation and Monitoring Plan to reflect the changes in the 
mitigation or monitoring proposed herein will be made as necessary.   

Fort Benning prefers to designate an Environmental Monitor to act as a liaison between 
the timber harvest personnel, construction contractor, STRICOM personnel, contracting officers, 
the Directorate of Operations and Training Range Division, and EMD personnel to ensure 
compliance with this DMPRC Mitigation and Monitoring Plan.  This position will require 
thorough knowledge of Fort Benning environmental policies and familiarity with appropriate 
contacts for specific resource issues.  Any modification to this plan in accordance with field 
conditions will be coordinated by the Environmental Monitor with the appropriate EMD 
Program Manager and Range Division.  The duties of the Environmental Monitor are further 
addressed with each media issue.  If an Environmental Monitor position cannot be filled or is 
vacant, the Chief of EMD or designee will take over the duties of the Environmental Monitor 
that are specified in this Mitigation and Monitoring Plan. 

The public and stakeholder comments received during draft EIS and final EIS public 
review periods facilitated selection of the DMPRC Alternative III that will help sustain military 
training missions and the environment.  Comments received were considered by Army planners 
for any changes to timber harvest, construction specifications and construction contractor’s 
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Environmental Protection Plan.  Additional mitigation measures for the construction phase are 
discussed in more detail in the following sections for each media. 
 

c. Operation and Maintenance Phase Mitigation:  
 

The operation and maintenance phase would begin after construction is complete and as 
Soldiers begin training on the new facility.  EMD and Range Division would continue to work 
closely to ensure all mitigation requirements are implemented and maintained as planned.  
Additional mitigation measures and the monitoring requirements for the operation and 
maintenance phase are discussed in more detail in the following sections for each media. 
 

3. Mitigation Monitoring Strategy 
 

An important key to success in mitigation of potential project impacts is the continuous 
monitoring of mitigation implementation and effectiveness, and informing the public and 
decision makers of monitoring results. An adaptable policy will incorporate flexibility into the 
environmental management of the project.  This DMPRC Mitigation and Monitoring Plan 
includes a description of how Fort Benning proposes to monitor mitigation and adjust plans and 
operations as needed to help ensure actual environmental impacts are not significantly different 
than predicted in this EIS.  Fort Benning will respond to individual inquiries about monitoring 
programs, and it will place updates on the Fort Benning DMPRC website.  EMD and Range 
Division will conduct an annual review of the status of mitigation to determine if monitoring 
updates are needed in the future.     

Fort Benning plans to monitor implementation and effectiveness of any mitigation 
selected to implement the proposed DMPRC.  Each media has its own method listed in this plan 
for monitoring; however, because several mitigation and monitoring actions overlap, the 
appropriate sections of this plan will be referenced.  Another purpose of this plan is enforcement 
monitoring, which will help the proponent and lead agency (the Army and Fort Benning) who is 
ultimately responsible for performing any mitigation activities, establish responsibilities and 
procedures with those who will actually perform the mitigation, such as contractors, educational 
facilities, etc.  For the DMPRC, the enforcement monitoring has been incorporated into each 
aspect of this DMPRC Mitigation and Monitoring Plan to indicate the responsible entity, the 
communication and coordination mechanisms within Fort Benning and with those entities, 
incorporation of mitigation and monitoring requirements into contracts, procedures to enforce 
those contract provisions, appropriate funding mechanisms for all identified mitigation and 
monitoring, and other means.  The Office of the Staff Judge Advocate, Environmental Law 
Specialist (ELS), will be informed regarding any potential legal violations relating to mitigation 
or monitoring, and will coordinate with other legal staff as necessary; specifically the 
Contracting Law Specialist may be of assistance, when warranted.  

The Installation would use a combination of more staff (e.g. an Environmental Monitor 
and at least two RCW Biologists), and existing systems such as the Environmental Performance 
Assessment System (EPAS) to track mitigation compliance.   Although compensatory mitigation 
implementation and some monitoring will be contracted, the Environmental Monitor will again 
act as a liaison for Fort Benning environmental and range personnel, notifying them of any 
significant deviation from plans and coordinating any digression with EMD, or others as 
requested by EMD, as well as updating the publicly accessible website indicating DMPRC 
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mitigation and monitoring status.   The Army has directed each Installation to develop and 
implement an Environmental Management System (EMS), based on ISO 14001, to improve 
environmental performance, prevent pollution, and comply with environmental requirements and 
policies.  Fort Benning’s EMS is currently under development.  Mitigation and monitoring 
specified in this Plan may be worked into that EMS as appropriate.  For information on EMS and 
ISO 14001, see the Appendix or the following website: 
https://www.denix.osd.mil/denix/Public/Library/EMS/ems.html.    

 
 

4.  Proposed Mitigation and Monitoring Measures 
 

This section identifies proposed mitigation measures, by media, for the DMPRC.   It is 
applicable for both the construction and operation and maintenance phases of the proposed 
action. 
 

 a.  Soils and Vegetation 
 
Impacts to soils and vegetation are anticipated from construction of the DMPRC.  

Construction of the DMPRC and its associated support facilities will disturb an area greater than 
one acre, and Georgia requires the construction contractor to prepare and to obtain a National 
Pollution Discharge Elimination System (NPDES) permit, which mandates the preparation and 
implementation of an Erosion Sediment Pollution Control Plan (ESPCP).  A draft ESPCP was 
prepared in May 2004; the ESPCP was revised and submitted to Georgia Department of Natural 
Resources (GA DNR) with the notice of intent to comply with the applicable NPDES general 
permit conditions. 

 
Mitigation 
 

Avoidance of impacts to soils and vegetation has occurred during the reduction of the 
size of the proposed construction area.  The optimal standard DMPRC design consists of the 
construction of a 2500-by-8000 meter (approximately 4,942 acres) range and target firing area; 
however, this optimal standard design was reduced in size to account for site limitations, 
environmental concerns, and other factors at the site, resulting in the Alternative III range and 
target firing area of about 1800 acres.  During evaluation of the Alternative III design, efforts 
were made to avoid potential environmental impacts due to tree/vegetation removal.  Vegetation 
removal cannot be avoided on the portions of the range complex needed for construction of 
support facilities, roads, trails, targets, and berms.  Tree removal for construction purposes, such 
as target emplacement and trail/access road development, will require stump removal and 
grubbing.  For Line of Sight (LOS), removed trees would be cut to four-to-eight inch stump 
height, with no grubbing, disking, or stump/root removal occurring (See FEIS Appendix I, 
Timber Harvest Plan).  

The specifications of the NPDES permit will be discussed in more detail under water 
quality, but it is relevant to minimization mitigation for soils in that it includes submission of an 
ESPCP to the Georgia Environmental Protection Division, with a copy furnished to Chief of 
EMD or designee.  The June 1, 2004 ESPCP includes a project description, soil information, 
changes to existing contours, existing drainage patterns, general location of structural best 
management practices (BMPs), BMP specifications, quantity, and cost estimates, BMP 
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inspection and maintenance requirements, detailed construction drawings, and a construction 
schedule (PolyEngineering, 2004).  The BMPs include erosion control matting, channel 
stabilization, silt fencing, brush barriers, storm drain outlet protection, stone check dams, rock 
filter dams, temporary and permanent seeding and the application of mulch.   Erosion control 
matting would be used on slopes steeper than 2.5:1.  Silt fencing, stone check dams, and rock 
filter dams will be used to trap sediment on the site.  A majority of the disturbed areas will be 
seeded with temporary and permanent grasses to stabilize the area.  Disturbed areas will be 
planted with native and non-native seed.  Alamo Switchgrass is included in the warm season 
grasses to be planted.  Some wetland areas may already contain a cache of viable seed and may 
not need to be planted.  Brush barriers will be constructed on the perimeter of the wetlands to 
trap sediment.  Stone check dams will be constructed at turnouts to reduce sedimentation from 
tank trails.  The construction contractor will submit a NPDES permit as required and will make 
any modifications to the ESPCP at that time to meet all requirements at the Alternative III site.   

Other BMPs to be used during the construction phase to mitigate soil and sedimentation 
issues would include: buffer zones, dust control on disturbed areas, streambank stabilization, 
construction exit, construction road stabilization, stream diversion channel, temporary stream 
crossing, and storm drain outlet protection.  Construction exits would be built in areas where 
traffic will be leaving the construction site to a major roadway (to include paved roads such as 
Buena Vista Road) to reduce or eliminate the transport of mud from the construction area.  
Gravel roads that provide access to the DMPRC facility may not require a construction exit.   

Selective cutting in the wetland and stream buffer areas within the LOS is required, and 
these areas to be cleared or selectively cut using low-impact methods and will the clearly 
marked.  Forestry BMPs for water quality, streamside management zones (SMZs), and timber 
harvesting will be implemented.   Forestry BMPs for water quality would include SMZs to 
prevent movement of soil or other potential pollutants and maintain streambank integrity.  
Forestry BMPs for timber harvesting will include strategic placement for log decks and skid 
trails to minimize rutting and soil movement.   

Further, some vegetation will benefit from mitigation requirements for other media; 
notably, some vegetation outside the boundaries of the range firing and target area which 
comprises RCW habitat will be protected by the construction of the protective berms discussed 
under endangered species mitigation.  Further range modeling of the LOS and the associated tree 
cutting area may result in keeping all rounds within the range and target area and the impact area, 
so that a berm for protection of RCW habitat would not be required. 

Optional mitigation proposed in the FEIS for construction would be limiting the cutting 
of trees and shrubs during construction of the DMPRC, and vegetation that fall below the LOS 
would not be disturbed. The DMPRC Timber Harvest Plan details the procedures that will be 
used to comply with the mitigation measures set forth in this document.  Optional mitigation 
measures that are under consideration for construction include leaving more trees in the support 
area.  Site disturbance, including earthwork and vegetation clearing, would be to 40 feet beyond 
the perimeter of support buildings; five feet beyond roadways, walkways, and main utility 
branch trenches; and 25 feet beyond parking areas that require a staging area. (FEIS Appendix 
L). 

 
Monitoring 
 

A COE representative will monitor the timber harvest contractor and prepare a written 
report each week to document compliance with all applicable mitigation requirements and/or 
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restrictions, any deviations from the same and any corrective action that was taken or is 
proposed.  The report will be provided to the Environmental Monitor and the Chief of EMD or 
designee.  Any deviations from the requirements and/or other violations will be immediately 
reported to the Contracting Officer or their representative and Chief of EMD. 

The design engineer is required to conduct a site visit to certify BMPs.  Monitoring 
requirements are stated in the ESPCP.  Per Georgia NPDES requirements, the construction 
contractor must provide qualified personnel to conduct inspections, sampling and monitoring of 
BMPs from the ESPCP.  The Contracting Officer for the construction contract should monitor 
mitigation measures described in the ESPCP to further ensure the success of mitigation.  The 
ESPCP includes detailed vegetation establishment specifications, which ensure the timely 
installation and establishment of vegetation (PolyEngineering, 2004).  Vegetation is significant 
because it controls soil erosion rather than captures eroded sediment.  It is also the most effective 
BMP with success percentages in the ninety percent range as opposed to half that for some non-
structural BMPs such as silt fence (Fifield 2001).  It will be the responsibility of the 
Environmental Monitor to monitor compliance with relevant contract specifications and 
applicable requirements, and report any deviations to the Chief of EMD or designee.   

The construction contractor must adhere to the ESPCP and NPDES permit.  The content 
and frequency of the reports the construction contractor must prepare are detailed in the June 1, 
2004 ESPCP and related construction specifications.  The monitoring requirements are: 

• Daily – Inspect all areas where petroleum products are stored, used, or handled 
for spills and leaks.  Inspect all locations where vehicles exit or enter the site for 
evidence of off-site tracking.  Measure rainfall once each twenty-four hour 
period at the site.   

• Once every 7 calendar days and within 24 hours of a storm that is 0.5 inches or 
greater – Inspect disturbed areas and storage areas that are exposed to 
precipitation that have not undergone final stabilization.  Inspect structural 
control measures. 

• Once per month during term of permit – Inspect areas that have undergone final 
stabilization for evidence of or potential for, pollutants entering the drainage 
system and receiving waters.   

 
Based on the results of each inspection, the site description and pollution prevention and control 
measures identified in the ESPCP shall be revised no later than 7 calendar days following each 
inspection.  The contractor has an additional obligation to sample all receiving waters or outfalls 
at two times during the construction process as detailed in the ESPCP.   
 

1. After the first rain event that reaches 0.5 inch and allows monitoring during normal 
business hours when construction activity is being conducted that occurs after all clearing 
and grubbing operations have been completed in the drainage area. 

2. The first rain event that reaches or exceeds 0.5 inch and allows for sampling during 
normal business hours that occurs either 90 days after the first sampling event or after all 
mass grading operations have been completed.  Additional monitoring and sampling may 
be required if corrective action is mandated by the sampling results. 
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Construction contractor will submit applicable reports to the GA EPD per the NPDES 
requirement as specified in the ESPCP, with a copy to the Construction Contracting Officer and 
to EMD. 

Additionally, Fort Benning’s Environmental Monitor will prepare detailed mitigation and 
monitoring reports during the construction phase, and the beginning phases of operation, as 
appropriate.  These reports will address compliance, deficiencies and maintenance of soil erosion 
and forestry BMPs, and will be forwarded to the Chief of EMD or designee, and the Chief of 
Range Division.  Specific practices that will be considered include: 

 
• The condition of all markings (flags, stakes, paint, etc.) that delineate sensitive 

areas  
• The condition of BMPs (i.e. Are all BMPs installed according to requirements 

outlined in the ESPCP? Are sediment loads below allowable quantities?) 
 
Discrepancies in actual versus planned impacts to soils and vegetation will be addressed by the 
Chief of EMD or designee through the construction Contracting Officer.  During the construction 
phase, there should be no adverse impacts to vegetation outside of the footprint and support areas 
for the DMPRC.   

After the construction phase, Range Division would monitor the DMPRC at least 
quarterly to determine any needs for erosion control and/or re-vegetation to maintain realistic 
training areas and sustain the range.  Monitoring reports will be submitted to the Chief of Range 
Division and the Chief of EMD, and appropriate action will be taken.   Range Division would 
ensure any problem areas are re-vegetated as soon as possible, and the area is monitored closely 
until it is stabilized.  EMD staff will also make note of any needs for erosion control and/or 
vegetation anytime they are in the DMPRC area, and will document and forward the results of 
any such monitoring to the Chief of EMD. 

 
 b.  Water Quality 

 
Adherence to applicable Federal and state laws and regulations and Army regulations, as 

required, would minimize impacts.  All tree clearing and construction activities greater than one 
acre in size and/or as part of a common development area, such as this proposed action, require a 
NPDES Permit for Storm Water Discharges under the Erosion and Sediment Control Act 
(ESCA).  The general permit establishes requirements such as:   

 
• Notice of Intent and Notice of Termination  
• Payment of Fees 
• Development and implementation of a ESPCP 
• Site inspections for facilities with discharges authorized by the permit 
• Amendments to plans as necessary to keep them current   
• Retention of records for at least three years from the date of final stabilization.  
 

Mitigation 
 
 During the design process, minimization mitigation was incorporated when Fort Benning 

decided to use low water crossings rather than standard road crossings to minimize impacts to 
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water flow and quality. To construct low-water crossings, the construction contractor will need 
to divert streams temporarily; the stream diversion channel BMP will be utilized to minimize 
erosion and other water quality impacts.   Sampling locations are upstream and downstream of 
each low water crossing to monitor water turbidity requirements.  Elevated stream crossings 
were considered to further reduce impacts; however, concerns about the safety of tanks crossings 
(i.e. preventing a tank from falling into a stream) dismissed the use of an elevated crossing. 

Additional minimization of impacts is provided in the construction contract 
specifications, which includes stormwater management measures that reduce the average annual 
total suspended solids load in the development site’s post-construction runoff by eighty-percent.   
This would be accomplished through conveyance of stormwater through BMPs, as discussed 
under Soils and Vegetation Mitigation, which in turn would lessen the deposition of sediments 
into adjacent surface waters at the site of disturbance, primarily Pine Knot Creek, Sally Branch 
and its tributaries, and Bonham Creek.  The designer has supplied pre-construction drawings 
illustrating what, when, and where sediment control structures are installed, inspected, and 
maintained.  This will ensure that after construction is complete, there are measures in place to 
mitigate the new circumstances created during construction such as concentrated flows in 
specific areas.   

The SPCC is just one aspect of the larger ESPCP that will be required for construction to 
commence.  The ESPCP specifically addresses the implementation of discharge from control 
areas for equipment maintenance or repair, waste locations, wash-down locations, and sanitary 
facility areas.  The preparation and implementation of a SPCC Plan and/or its requirements 
during construction activities will prevent and/or minimize spill/release from hazardous materials 
into waterways.  In addition, SPCC requirements would be implemented during training 
exercises to avoid/minimize impacts to desirable habitat.  Operation and maintenance 
requirements on the newly constructed DMPRC at this alternative would also be similar to those 
described in the EIS Section 4.1.1, as would the proposed mitigation measures described under 
Wetlands and Streambanks.  

 
Monitoring 

 
Monitoring for the timber harvest will be done in accordance with the Soils and 

Vegetation section above.  During the construction phase, the construction contract 
specifications require all water areas affected by construction activities to be monitored.  The 
construction contractor would submit required monitoring results to the Contracting Officer and 
the Environmental Monitor, in addition to the Georgia required submittals.  The Environmental 
Monitor will review the mitigation and monitoring reports and also take any additional samples 
or conduct additional monitoring to evaluate adherence to environmental requirements in the 
construction specifications and this DMPRC Mitigation and Monitoring Plan.  This is to ensure 
that the erosion and sediment control plan is working as envisioned through adherence to 
regulatory requirements and the implementation of erosion control BMPs, stream habitats and 
water quality would improve over time relative to conditions during construction.  

After construction is complete and operations begin, the Range Division should visually 
monitor surface water quality at least quarterly to identify any water quality concerns such as 
spills, oil sheen, sediment build-up or other pollution.  Monitoring reports will be submitted to 
the Chief of Range Division and the Chief of EMD, and appropriate action will be taken. 
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Fort Benning is concluding the first phase of ecosystems research under the Defense 
Department's Strategic Environmental Research and Development Program (SERDP). This 
SERDP Ecosystem Management Project (SEMP) had more than 20 researchers from 12 
universities and four government laboratories conducting ecological research at over 800 sites on 
Fort Benning.  The SEMP Ecosystem Characterization and Monitoring Initiative (ECMI) is 
developing a long-term ecological monitoring plan that will be incorporated into the 
Installation’s ecological monitoring plan. Fort Benning and SEMP researchers would evaluate 
how SEMP monitoring would be useful for pre-construction and post-construction monitoring, 
and Fort Benning would seek adjustments to the ECMI monitoring plan to help ensure some 
monitoring occurs on, and downstream from, the DMPRC site.  SEMP researchers would submit 
any monitoring results related to DMPRC to the Chief of EMD or designee. 
 

 c.  Wetlands and Streambanks 
 
Impacts to jurisdictional wetlands and streams associated with the proposed DMPRC 

total approximately 8.93 acres for wetlands and 1,275 linear feet (lf) (6.59 acres) for streams.  
Wetlands and stream impacts were determined to be limited to those locations, as shown on the 
September 2003 design drawings, where low water crossings, targets, and maintenance roads are 
proposed.  Wetland impacts include 7.45 acres of wetlands for tank trails, 1.31 acres for target 
orientation, and 0.17 acres of wetlands for low-water crossings.  Stream impacts consist of 1,175 
lf for low-water crossings, and 100 lf for a tank trail.  Compensatory mitigation required for the 
DMPRC includes approximately 63 wetland credits, and 4,061 stream credits.  A site for 
wetlands restoration on Fort Benning, an area of Clear Creek, was selected to re-establish 
wetlands for the needed credits as part of mitigation.  More detailed information is provided in 
the Wetland and Stream Impact Analysis Report (Dial-Cordy, 2004a) and the Clear Creek 
Mitigation Plan (Dial-Cordy, 2004c).  Changes in the DMPRC design and further restoration site 
surveys and modeling may result in modifications to these specific figures.   
 
Mitigation 
 

Mitigation for impacts to wetlands and streambanks by avoidance was incorporated into 
the design process by eliminating potential sites with greater detrimental effects than the 
alternatives considered in this EIS.  Impacts were minimized by moving tank trails, targets, and 
roads out of wetlands where practicable; utilizing low-water crossings rather than placement of 
unconsolidated fill; use of selective vegetation removal in wetlands/ streams, where feasible; and 
other measures.  The design modifications also reduced the standard number of water crossings 
by using four tank trails, rather than six, for a portion of the range; therefore, tanks and Bradley 
Fighting Vehicles (BFVs) will use four low-water crossings (approximately 100-350 feet long by 
29 feet wide) along Bonham Creek and four low-water crossings (same dimensions) across Sally 
Branch, for a total of eight crossings.  One lane was also shortened to avoid additional crossings 
of Pine Knot Creek.  Since preparation of the 15 percent design (July 2002) to the September 
2003 design impacts have been reduced by over 50 percent.   Unavoidable wetland and stream 
impacts account for only 15.52 acres on the 1,800-acre project area (Dial-Cordy, 2004a).   

Wetland mitigation and stream bank mitigation measures will be implemented as a part 
of the mitigation for the proposed DMPRC and will be in accordance with the Section 404 
permit for the project.  Prior to the initiation of timber harvest and/or construction activities, 
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streambank buffer zones and wetlands would be marked by EMD and/or construction contractor.  
To reduce potential sources of sedimentation, logging decks and defined skid trails would be 
located outside the buffer zones.  Brush barriers would be utilized along the edge of the 
wetlands, which will be marked with stakes.   Stream buffer zones will be at least 25 feet on each 
side of the stream.  In many areas the buffer zone will be greater than 25 feet, due to variations in 
the width of the floodplain.  The buffer zones will be marked with red paint and/or stakes. The 
construction contractor will also utilize additional erosion control measures as needed.  Impacted 
areas within the stream buffer zone would be cleared for construction of low water crossings; 
however, the following BMPs should be used: stream diversion channels, silt fence, vegetation 
establishment, and others as needed to minimize sedimentation in the streams.   

For LOS, only selective tree removal would occur in wetland areas and stream buffers, 
consisting of the trees directly impeding LOS.  In addition, these removed trees would be cut to 
four-to-eight inch stump height, with no grubbing, disking, or stump/root removal occurring.  
Trees not directly affecting LOS and stumps in wetlands and stream buffers would not be 
removed where feasible, allowing as much vegetative cover as possible to remain.  

The SPCC Plan and erosion control BMPs would also be implemented to avoid impacts 
to desirable habitat during construction (see Water Quality and Soils and Vegetation above for 
more details).  In addition, SPCC requirements would be implemented during training exercises 
to avoid/minimize impacts to desirable habitat.  Operation and maintenance requirements on the 
newly constructed DMPRC at this alternative would also be similar to those described in the EIS 
Section 4.1.3, as would the proposed mitigation measures.  Military units are required to utilize 
secondary containment for the storage of hazardous materials/wastes and during refueling 
operations.  Also, routine maintenance of the vehicles helps to identify and repair any conditions 
that might cause leaks.  A spill response protocol has been established Post-wide and personnel 
on the range should have adequate spill response supplies on hand.  Continued adherence to 
Federal and state laws and regulations and established Installation policies and guidelines, such 
as erosion control BMPs and spill control measures, should repair or minimize any adverse 
impacts to wetlands as a result of this alternative.   

Wetlands and streambanks at another location on Post, Clear Creek, will be restored to 
further mitigate construction impacts (see EIS Section 4.3.3).  Mitigation site development 
normally involves restoring the wetland hydrology by excavating sediment from a degraded 
wetland area and planting native trees and shrubs.  Fort Benning prefers to use on-Post 
restoration sites vice off-Post restoration sites, where reasonable.  After thorough analysis of 
potential mitigation sites, several sites were selected for final mitigation consideration. A final 
Mitigation Siting Analysis was prepared, which described six sites that satisfied selection criteria 
and developed preliminary conceptual mitigation plans for each site.  Recommendation of a 
single, preferred restoration site was based on which site could (a) provide the mitigation credits 
necessary to satisfy the estimated credit requirements,  (b) did not interfere with Fort Benning’s 
training, and (c) could meet mitigation goals in the most cost effective manner possible.  Based 
on those criteria, Clear Creek was selected as the proposed mitigation site, but this selection is 
contingent upon regulatory approval by the COE Regulatory (Dial Cordy, 2004b).   

In order to offset the wetland and stream impacts of the preferred site, approximately 52 
acres of the Clear Creek stream channel and forested wetlands located on Fort Benning will be 
restored.  Mitigation will be completed concurrent with construction of the DMPRC.  Clear 
Creek is the only single site assessed that would satisfy the projected wetland credits (63) and 
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stream credits (4,061) required.  Any balance of credits remaining will be reserved as advanced 
mitigation for future projects if surplus credits are approved.   

The Clear Creek Mitigation Plan gives a more detailed description of the restoration plan 
for portions of Clear Creek.  A Conceptual Mitigation Plan was submitted to the COE Regulatory 
Office as part of the wetlands permit application for the DMPRC, which was finalized on March 
25, 2004.  Fort Benning had additional surveying and modeling done to prepare the site-specific 
Clear Creek Mitigation Plan, which has all required details for establishing and monitoring the 
restoration site, and was approved by the COE Regulatory Office on August 26, 2004.  The 
wetlands permit approval occurred after the DMPRC ROD was final, but the wetlands permit 
required mitigation consistent with what was presented in the EIS and the ROD.  A brief synopsis 
of the restoration plan is included here; however the Clear Creek Restoration Plan should be 
consulted for further details.  Restoration of the Clear Creek site will include the restoration of 
approximately 52 acres of bottomland hardwood wetlands and 6,550 lf of stream.  Specific tasks 
required to be implemented include stabilizing a portion of the erodable soils upslope from the 
wetlands , draining of the impoundment through modification or replacement of the box culvert 
on Pine Tree Road, removal of all beaver dams and debris during initiated construction and the 
monitoring period, excavating the soils that have deposited into the lake and downstream 
wetlands , and stabilizing all stream bank slopes with geotextiles, check dams and/or planted 
vegetation.   

The Clear Creek Mitigation Plan provides a description of the existing conditions on the 
Clear Creek site, proposed restoration treatments and measures, a proposed monitoring and 
maintenance plan, and success criteria for release of the credits generated from the restoration. 
As of planning in September 2004, the restoration efforts would be conducted in four phases, 
starting in Fall or winter of 2004 and completing in about Spring 2005, but updates to this 
schedule are expected.  The monitoring of the restoration site is proposed for 5 years after 
establishment or when the COE Regulatory agrees that restoration has been achieved to 
compensate for the DMPRC.  Since the site is located on a Federal military Installation, 
preparation of restrictive covenants or conservation easements is not proposed.  Land use 
restrictions will be placed on the Clear Creek restoration area so that no incompatible land use 
that would negatively impact the restoration is authorized. The land-use designation will be 
changed to reflect its restricted use through real property management. Restrictions will include 
the use of “Sensitive Area” signs to identify the site boundary and to prohibit vehicular access 
and digging.   

Detailed technical data, hydrologic/ hydraulic modeling results, and restoration design 
and specifications, were provided as part of the site-specific Clear Creek Mitigation Plan to the 
COE Regulatory  for review and concurrence.   Fort Benning submitted the Section 404 wetlands 
permit joint application on March 15, 2004, and the 30 day public review and comment period 
started on April 14, 2004, and the Section 404 permit was issued on August 26, 2004.  Based on 
the joint application, the GA DNR also provided a Water Quality Certification on August 20, 
2004 with conditions, including complying with applicable water quality standards, no pollutant 
discharges to public waters, constructing all low water crossings at grade, and only minor land 
disturbance allowed within the 25 foot stream buffer zones. 
 
 
Monitoring 
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 The Contracting Officers for the timber harvest, range construction and target and 
equipment installation, and establishment of the Clear Creek restorations area, have 
responsibilities to ensure the contractors conducting that work comply with the wetland 
mitigation described in the wetlands permit and supporting documents, as well as this DMPRC 
Mitigation and Monitoring Plan.  The Environmental Monitor and the EMD staff will assist the 
Contracting Officers by making independent quality control monitoring efforts.  Prior to timber 
harvest or any ground disturbing activity, EMD and COE will ensure that all wetlands and 
stream buffers to remain relatively undisturbed are marked with paint, flags or preferably stakes 
to indicate the sensitivity of these areas and signal the necessity of low impact clearing methods 
in these areas.  The Environmental Monitor will check these areas at least weekly and ensure that 
low impact methods are being utilized in designated areas.  Tree and vegetation removal may be 
conducted in phases, so the Contracting Officer should inform the Environmental Monitor when 
wetland clearing is anticipated.  Throughout this process, the Environmental Monitor will 
coordinate all actions with the EMD Land Management Branch, the appropriate Contracting 
Officer(s), Range Division, and other pertinent Fort Benning staff. 
  After timber harvest, wetland and streambank areas may have to be remarked because 
the timber operations will likely destroy flags, stakes, and other marking devices.  This refreshed 
demarcation is necessary to ensure no incidental disturbance by construction machinery.  During 
construction, no machinery or other vehicles should enter wetland areas except the designated 
construction impact areas.  The construction contractor must install designated pre-construction 
erosion controls prior to entry into impacted wetlands and other construction actions.   See the 
Soils and Vegetation category above for more details regarding soil erosion control. 
 The Clear Creek restoration effort will probably be done with contract assistance to 
establish and to conduct initial monitoring.   Then EMD or other Fort Benning staff will take 
over long-term monitoring and maintenance.  Several factors of the Clear Creek Mitigation site 
will be monitored for at least five years after the project is completed to ensure COE Regulatory 
success criteria are met.  Until the final details of the mitigation are known, this monitoring 
scheme may vary in accordance with restoration parameters.  Vegetative monitoring will be 
conducted once during the fall of 2004, and annually during late summer, for five years 
following completion of construction (Dial Cordy, 2004c).  Hydrological monitoring will be 
conducted by automated monitoring wells and the data collected downloaded bimonthly.  Stream 
channel monitoring would occur through annual collection of geomorphology field data.  
Maintenance within the restoration area will include periodic cleaning of culverts, clearing of 
snags and beaver dams, and potentially beaver trapping.   

 d.  Unique Ecological Areas  (UEA) 
 
The northwestern corner of the proposed range may impact the Pine Knot Creek 

Blackwaters Unique Ecological Area, which encompasses Pine Knot Creek.  Unique hydrologic 
characteristics of a Coastal Plain blackwater stream include relatively constant flow and 
temperature, high acidity, low sediment load, and low fish diversity.  Vegetation is typical of a 
hardwood bottom in the sandhills.  Species of conservation concern that are present include the 
southern brook lamprey (Ichthyomyzon gagei), broadstripe shiner (Pteronotropis euryzonus) and 
bog sneezeweed (Helenium brevifolium). 

Potential impacts to the UEA are detailed in the FEIS and are summarized here for the 
purposes of describing appropriate mitigation.  Some of the UEA overstory trees that are in the 
footprint of the range will have to be cut for LOS and range construction and some species may 
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be injured or killed by logging operations.  Erosion from adjacent upland target sites and access 
trails may increase sedimentation in the UEA, lower the water quality, and adversely impact 
habitat.  Trees felled in UEA will be removed by low impact methods.  If removal is not feasible 
then trees will be hand felled and left in place with stem parallel to stream channel.  These 
potential effects may impact on the hydrology of the area and may degrade habitat, increase 
water temperature, and change and/or reduce aquatic populations.   

 
Mitigation 
 

During the design process, it was possible to avoid construction of tank trails through the 
UEA, and only several small target locations of the UEA are proposed for fill, resulting in fewer 
impacts to UEAs.  Mitigation for UEAs would consist of adhering to requirements in the NPDES 
permit, Section 404 permit, and ESPCP for this project, as indicated above.  Trees felled in UEA 
will be removed by low impact methods.  If removal is not feasible then trees will be hand felled 
and left in place with stem parallel to stream channel.  Trees removed during the timber harvest 
and slash removal for LOS would be felled so the stem is parallel with the run of the stream, 
therefore reducing the obstruction effect.  Installation management policies for UEAs would be 
utilized to the fullest extent possible to reduce the amount of erosion that would occur.  All 
upland areas should be stabilized with erosion control “blankets,” vegetation, and/or mulch.  
Operations and maintenance would be mitigated as discussed under Section 4.c, “Wetlands and 
Streambanks.” 

 
Monitoring 
 

Implementation of the preferred alternative would result overall in potential minor 
adverse effects to approximately seven percent of the entire area of the UEA but would not 
impede ecosystem function of the UEA.  Monitoring to ensure this situation is essential and 
would be conducted by the Environmental Monitor during the construction phase (especially 
timber harvest and slash removal), and other phases of the project as appropriate.  The Pine Knot 
Creek Blackwaters UEA should be demarcated prior to timber harvest to indicate the sensitive 
nature of the area by the construction contractor in the manner described in his Environmental 
Protection Plan (required by contract specification 01355A).  Before construction, the 
Contracting Officer and/or Environmental Monitor or EMD personnel shall inform the 
construction contractor of the susceptible nature of the area, and any marking mechanisms 
damaged by timber operations should be repaired to keep construction activities only in 
designated areas.  Boundaries of the Pine Knot Creek Blackwaters UEA will be marked by Land 
Management Branch personnel using red paint (personal communication.  James Parker 2004).   

Operation and maintenance activities may result in additional potential effects to the 
UEA due to soil erosion; this would be mitigated as discussed under Section 4.c, “Wetlands and 
Streambanks.”  Erosion control at low water crossings will be managed by the Land 
Rehabilitation and Maintenance (LRAM) component and is monitored by Land Condition Trend 
analysis component of ITAM.  Range Division will provide any LRAM reports regarding any 
monitoring or erosions problems at the low water crossings to Chief of EMD or designee.  If 
ITAM funding is not available to correct an erosion problem related to the low water crossings, 
then Fort Benning will need to request other funding.  Current strategies to minimize disturbance 
and siltation are being developed and are planned for implementation.  Management activities 
are expected to be passive in nature, unless significant problems are uncovered (INRMP 2001). 

 15



 
 

Optional monitoring of the UEA may occur after the construction phase has ended.  This 
will include periodic visual inspections by Range maintenance and inspection personnel as well 
as Conservation Branch personnel when they are at the DMPRC and in conjunction with other 
inspections on and near the DMPRC.  Ideally, additional monitoring of environmental 
parameters of the UEA would be conducted, but there are no plans in place at this time.   Any 
UEA monitoring results required by the Integrated Natural Resource Management Plan 
(INRMP) implementation will be forwarded to the Chief of EMD or designee for use in 
evaluating the DMPRC mitigation strategies as appropriate. 

 
e. Federally Protected Species 

 
Fort Benning presently contains five federally listed threatened or endangered species. They are 
the red-cockaded woodpecker (RCW), wood stork, relict trillium, bald eagle, and American 
alligator.  The RCW is the only one of these species in proximity to the preferred alternative of 
the proposed DMPRC; therefore, it is the only federally listed species requiring mitigation.  
Potential habitat may exist for the relict trillium in the DMPRC area; however, surveys 
conducted during the spring of 2004, when relict trillium is in flower, indicated no species 
present in the DMPRC area.  If populations are discovered in an area that will be disturbed by 
the DMPRC, the plants will be relocated.  Relocation sites will be selected either on Fort 
Benning or within public garden areas that are suitable for the species (BA, 2004).  Further 
consultation with USFWS would be required prior to any relocation of relict trillium to 
determine a suitable location. 

The impact to RCWs resulting from construction of the DMPRC at the preferred site is 
the subject of a biological assessment (BA) performed by Fort Benning (Fort Benning, 2004).  
The BA details the background of RCW management on Fort Benning and provides scientific 
analysis to determine the potential effects to RCWs, which are only summarized here for the 
purpose of providing information on related mitigation.  The affected RCW area extends beyond 
the boundary of the proposed DMPRC due to indirect impacts resulting from construction, range 
operations, and other factors.   

Some background information derived from the BA that will aid in the understanding of 
the impacts of this project is included within this section for ease of reading.  Groups of RCWs 
nest in an aggregation of cavity trees, a cluster that is surrounded by contiguous foraging habitat.  
Foraging habitat is coarsely described as having some large old pines, low densities of small and 
medium pines, sparse or no hardwood midstory, and a bunchgrass and forb groundcover 
(USFWS, RCW Recovery Plan, 2003).  Since 1994, 13 known RCW dispersal (movement of 
individuals from natal to first breeding location “natal dispersal”, or between consecutive 
breeding locations “breeding dispersal”) flyways have been documented across the proposed 
DMPRC footprint.  There is also one active cluster (K15-01) downrange in the K15 impact area 
that is not considered in this mitigation analysis because this cluster has already been accounted 
for (i.e. incidental take) in the Biological Opinion for the Fort Benning Endangered Species 
Management Plan (available upon request).   

The potential effects of implementation of the proposed DMPRC will be categorized into 
two classes.  Direct effects are those that are likely to occur as evidenced by a large body of 
scientific substantiation and/or practical explanations.  Indirect effects are those that are 
supposed to occur based on biological assessment but cannot be confirmed with direct evidence 
because research has indicated that either specific behavioral patterns may vary by group or that 
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effects of certain activities are unknown.  Further, these effects are separated by their occurrence 
in either the construction or operations/maintenance phases of the project.   

Direct effects of construction activities include: 
• Timber clearing for the range will directly impact four active RCW clusters 

(D14-04, D13-02, D3-02, and J6-1) 
• Four planned recruitment sites will be displaced due to the timber clearing  
• Within 0.50 mile of the range clearing, several clusters are significantly 

vulnerable to adverse impacts due to the effects from habitat fragmentation  
• Loss of 714 acres of RCW habitat 
• Potential cluster abandonment due to the scale and magnitude of this action 
• Loss of potential cavity trees (trees 60 years and older) within the range footprint 
• Sediment loading on RCW cavity tree roots for clusters D14-04 and D3-02 

respectively, potentially causing tree mortality 
 
Indirect effects of construction activities include: 

• Potential for delayed cluster abandonment due to construction activities 
• Seven clusters impacted by proximity to range clearing 
• Potential for breeding vacancies to go unoccupied due to a dispersal impediment 

and therefore limiting the number of potential breeding groups. 
• Potential for group fitness to be reduced due to isolation of impacted groups 
• Potential for delayed mortality of trees adjacent to construction activities and 

staging areas (e.g. root compaction, inadvertently scaring tree boles, etc.) 
• Potential for delayed sediment loading on RCW cavity tree roots 

 
Because of the more complex nature of effects to RCWs resulting from operations and 

maintenance activities, brief descriptions of these effects are included for clarification.  Direct 
and indirect effects of maintenance and operations activities include: 

• As a result of DMPRC operations and maintenance, there are three active clusters 
(Clusters D3-02, K22-03, K12-01 that may be negatively impacted (assumes no 
protective actions).  Based on the 30 April 2004 design and the further 
modifications to the design by Range Division, aforementioned clusters should 
not be negatively impacted.   

• Live-Fire through Foraging Areas - Trees outside of the range footprint should 
remain in their present structure and density (excludes support areas) to act as a 
buffer for the surrounding area.  Over time, trees surrounding the range footprint 
will incur some degree of mortality from fired ammunition either directly, or 
from ricochets as impacts occur not only between the firing points and the 
targets, but also in the area beyond the targets that ordnance will travel before 
resting.   

• Increased Noise Levels   
• Establishment of New Surface Danger Zones (SDZ) - a SDZ is that segment of 

the range area, which has restricted access during range usage to provide a safety 
buffer.  Although this proposed range would require a new SDZ fan, existing fans 
from surrounding firing points traditionally cover all RCW clusters within the 
area.  However, the proximity of adjacent RCW clusters to the proposed DMPRC 
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will be considerably closer and receive more intense noise events than from those 
firing points historically in the area.  For this project the concern related to the 
SDZ will mainly be impacts to RCWs and area wide access. 

• Loss of potential cavity trees  
• Impacts to Other Training Areas - During operation of the DMPRC a segment of 

Buena Vista Road, all of Resaca Road, and a portion of Underwood Road will be 
temporarily blocked.  These roads and others within the DMPRC SDZ would be 
available for use when training is not in process on the DMPRC and any time 
there is need for emergency access (i.e. wildfires) (personal communication, F. 
Weekley, 2004).  Attending to wildfires will be hindered (i.e. potential mortality 
to RCW cavity trees and potential cavity trees) as well as standard RCW 
monitoring and management activities  

• Disturbance may limit potential for occupation and reoccupation of otherwise 
suitable inactive clusters; however, birds have been known to reoccupy disturbed 
territories. 

• Loss of RCW foraging habitat from live fire sheering trees and killing trees 
adjacent to the range clearing  

• Although highly improbable, RCW mortality due to firing may occur.  Over the 
last 10 years Fort Benning has no recorded incidences of RCW mortality of this 
type. 

 
In the Biological Assessment to the USFWS, Fort Benning identified the need for 

incidental take of RCWs when active clusters and/or trees fall below minimum standards for 
habitat.  Incidental take is defined as take of a Federally listed species that results from, but is not 
the purpose of, carrying out an otherwise lawful activity conducted by a Federal agency or 
applicant [50 CFR §402.02].  Incidental take may occur in at least three and up to seven active 
RCW clusters due to habitat loss and fragmentation from timber clearing, range construction, 
and maintenance, live fire through foraging habitat from range operations (before minimization 
efforts), live fire through nesting habitat from range operations (before minimization efforts), and 
wildfires from military training. USFWS issued a Biological Opinion (BO) on July 23, 2004, that 
approves of all the proposed minimization in the BA, authorizes incidental take of up to seven 
active RCW clusters, and provides for reasonable and prudent measures.  The BO also states 
that changes in the line of sight or other project changes that may effect RCWs or their habitat 
must be properly coordination with the USFWS within certain timeframes.  The requirements of 
the BO are incorporated into this Mitigation and Monitoring Plan by reference and will not be 
restated here.  However, those who oversee or conduct DMPRC planning, construction or 
operations should incorporate the minimization and monitoring requirements specified in the BO 
into their actions, including contractors and Contracting Officers responsible for any timber 
removal or erosion control BMPs, the Environmental Monitor, and others involved in ensuring 
that the terms of the BO are implemented. 
 
Mitigation 

 
During evaluation of the optimal standard design, efforts were made to avoid potential 

RCW impacts due to tree/vegetation removal; however, vegetation removal cannot be avoided 
on the portions of the range complex needed for construction of support facilities, roads, trails, 
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targets, and berms.  Tree removal for construction purposes will be kept to a minimum and will 
be addressed in the Section 404 Wetlands Permit and Timber Harvest Plan as part of the 
Environmental Impact Statement for the project.  Prior to any tree removal activities at the site, 
the boundaries of work would be established and marked.  Various aspects of the range were 
modified from the original design to avoid additional RCW impacts.   For instance a calibration 
point was designed to project from the southeastern part of the range complex and jutting 
northeast, which would have caused potential impacts to cluster D13-02 because of habitat loss 
due to the related tank trail and maintenance road construction, plus the fragmentation of a 
considerable amount of RCW habitat.  This calibration point was removed as of the March 2004 
design due to environmental and cost concerns.  Another example is that the support facility 
locations were revised to reduce the potential impacts to RCWs and the habitat. 

Some basic minimization strategies have been devised by Fort Benning in consultation 
with the USFWS, and the applicable requirements and policies are detailed and explained in 
the BA.   

Potential minimization strategies listed in the BA include: 
• Work closely with project design team and construction contractor to moderate 

size and location of proposed clearings for infrastructure development (e.g. 
contractor staging areas) 

• Cut timber in the RCW clusters outside of the RCW breeding season, which is 
April-July 

• Intensively monitor appropriate clusters and respond to early warning signs that 
could lead to negative impacts  

• Optional: Accelerate population growth and/or management strategies to include 
intrapopulation translocations for unoccupied recruitment sites that are otherwise 
suitable for RCWs 

 
As compensatory minimization, Fort Benning proposes reclaiming 7 active RCW clusters 

in the A20 ordnance impact area.  Further consultation with USFWS is required to concur with 
this proposal.  Access to the previously inaccessible active clusters (i.e., those clusters that are on 
the borders of the A20 ordnance impact area that are not currently counted as part of Fort 
Benning’s population and towards the Installation’s recovery goal for the RCW) would be 
required.  The Range Division and the EMD have agreed upon an A20 access plan and Fort 
Benning has sent verification to USFWS.  Fort Benning must also conduct UXO clearance of 
portions of the A20 ordnance impact area.  These are RCW clusters previously not under 
management due to UXO and range activities.  Mitigation should also include augmenting the 
seven clusters in the A20 area with cavity inserts or drilled cavities if signs of cluster 
abandonment begins, which would be detected via monitoring.  Internal (Fort Benning) 
translocation efforts for the seven clusters in the A20 area may also be conducted if cluster 
demographics indicate decline or abandonment.  These actions may also be needed for the 
clusters in the vicinity of the range footprint. 

Access to the RCW clusters and habitat remaining in the Alternative III area would also 
be required.  The Range Division and the EMD created an access agreement to establish specific 
management opportunities/days and procedures.  Protecting lands off the Installation that could 
sustain RCWs is an option that was considered; however, it was deemed infeasible due to the 
lack of existing lands proximate to the Installation that would provide the needed quality habitat; 
also timing and funding limitations entered into the decision. 
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Because current manpower is not sufficient to accomplish the additional management and 
monitoring required by the RCW minimization proposal, additional mandatory mitigation 
includes staffing at least two (2) new positions for RCW monitoring/management (with at least 
7-year terms), to include management of the newly-available clusters in the A20 ordnance 
impact area and monitoring the clusters within the construction area and, when completed, the 
area surrounding the newly constructed DMPRC during its routine operations and maintenance. 
Two or more staff members dedicated to concentrated management and monitoring for the RCW 
clusters in A20 and the clusters surrounding the Alternative III footprint, as well as contributing 
to management and to monitoring at the population level, could be instrumental in ensuring that 
Fort Benning continues to move towards its recovery goal for the RCW.  The optional mitigation 
of obtaining supplemental funding to accelerate and support projects associated with population 
growth strategies, including funding for longleaf pine under-planting and restoration, forest plan 
modeling, landscape scale fertilization plan, would also be important for achieving this goal. 

Indications are that rounds would land in the DMPRC target and firing area or the K12 
impact area; however, if range design or targetry changes, then any rounds found landing outside 
the DMPRC footprint or K12 area would include the construction of protective berms, if needed 
and considered effective, near selected targets to prevent rounds from impacting clusters within 
the remaining forested areas behind those targets.  Other minimization measures include 
supplementing adversely impacted active RCW clusters with cavity inserts or drilled cavities and 
the translocation of birds if detrimental trends are observed.  Training compartments within the 
SDZ should be burned at a minimum every three years to reduce potential for RCW and RCW 
cavity tree loss due to training related wildfires.  Optional mitigation for consideration is the 
initiation of research on the potential effects of range operations on the area of influence on 
RCWs and their habitat.  For example, research on the impacts related to RCW clusters and 
habitat in the SDZ would be beneficial.   
 

f. State-Protected Species 
 

Construction of the DMPRC and its associated support facilities at the Alternative III site 
may potentially impact approximately 249 Gopher Tortoise burrows due to the use of heavy 
equipment and the construction of new structures (targetry, roads, and buildings).  Auburn 
University (AU) has surveyed a large portion of the preferred alternative and has visited all of 
the known burrow locations within the area.  In addition, 1,176 acres of Gopher Tortoise habitat 
will be lost due to ground disturbances, timber harvest, target installations, and road 
construction, resulting in potential minor adverse effects to State protected species.  Species that 
are dependent on gopher tortoise burrows for refuge will also be potentially adversely affected 
due to the loss of burrows.  Gopher Tortoise populations may also become isolated from each 
other due to the construction of impassable structures, thereby fragmenting the ecosystem, 
reducing the quality and quantity of the appropriate habitat, and resulting in damage or mortality.  
Incidental loss of Gopher Tortoises and other state protected species may also continue to take 
place as these animals attempt to re-colonize the newly constructed training area.   

 
Mitigation 
 

Adherence to existing Installation management practices, as described in the INRMP, 
would help to minimize the potential adverse effects; however, some additional mitigation would 

 20



 
 

be required.  Auburn University conducted a research project with oversight of EMD personnel 
that involved removing the gopher tortoises from the DMPRC footprint.  In May 2004, a contract 
survey was completed to assist Auburn University’s relocation efforts and an independent 
research project.  Eighty tortoises were captured, tested for respiratory disease, placed in 
isolation pens, and were relocated to holding pens.  The tortoises were relocated to holding pens 
constructed in training compartments F3 and D6 and released to their new locations.  Started 
burrows, 3 feet long, were dug by hand in the new location.  After the construction phase, gopher 
tortoises may re-inhabit the DMPRC and persist during operation and maintenance phase.  Many 
other ranges on Fort Benning coexist with gopher tortoises; therefore, the only operation and 
maintenance mitigation proposed is coordination with EMD prior to any activities that could 
disturb gopher tortoises or their burrows.  

 
g. Land Use 
 

While the category of land use will remain training, which has in the past included tank 
and BFV maneuvering and training, the use would involve establishment of a long-term training 
asset with the DMPRC.  This would restrict use by recreation and other non-compatible uses at 
least during training events, and no mitigation is proposed because training is an important 
mission of Fort Benning.   

For encroachment monitoring, the Chief of EMD or the Environmental Monitor should 
routinely verify that community projects near the installation boundary have been properly 
coordinated with Fort Benning per the Georgia legal requirement.  Coordination with the Real 
Estate Branch of the Engineering Division of Directorate of Public Works (DPW) will be 
required for this verification.  Also, Fort Benning and the community are planning to participate 
in a Joint Land Use Study (JLUS), which could identify further measures to address 
encroachment concerns in the future, however initiation of JLUS is not considered mitigation for 
the DMPRC action.   

The sustainable design criteria include measures to incorporate into the design that would 
mitigate some environmental concerns, such as efficient land use and construction of facilities in 
an environmentally friendly manner. Sustainable design may also be used to help develop a 
sustainable range land use, although the COE would oversee the implementation of the 
sustainable design efforts, which are mostly focused on facility rather than range design.   

The Sustainable Project Rating Tool (SPiRiT) v. 1.4.1 was used to evaluate the proposed 
DMPRC design of September 2003.  This evaluation was conducted to assess the sustainable 
elements that would be incorporated into the project.   

There are seven categories of evaluation under SPiRiT: 
• Sustainable Sites 
• Water Efficiency 
• Energy and Atmosphere 
• Materials and Resources 
• Indoor Environmental Quality 
• Facility Delivery Process 
• Mission 

This Sustainable Design Evaluation (SDE) found that the proposed project would receive 
35 SPiRiT points if the construction contractor implements the SPiRiT criteria.  That would 
make the proposed DMPRC support facilities eligible for a Silver SPiRiT rating, exceeding the 
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Army goal of Bronze SPiRiT level of sustainable design.  This level of sustainable design 
represents a positive long-term environmental product and would represent a positive precedent 
for future construction at Fort Benning and, perhaps, in the Columbus area.  See the FEIS 
Appendix regarding the DMPRC SDE for a summary of the SPiRiT evaluation based on the 
current design.  The DMPRC design should include sustainable design in the construction 
specifications.  The final SPiRiT rating cannot be quantified until after construction has been 
completed and various components described below have been verified, however progress 
checks will be made periodically.  The Construction Contracting Officer(s) and the COE will 
provide all monitoring and assessments of the sustainable design efforts that relate to 
environmental concerns to the Environmental Monitor or appropriate Fort Benning personnel.    

 
h.  Cultural Resources  

 
Two sites within the footprint of the preferred alternative were declared eligible for the 

National Register of Historic Places (NRHP); these sites are considered Euro-American sites.  
Three cultural resources sites, though not directly affected by construction, are within the 
approach zone for the proposed helipad for the DMPRC.  These sites near the helipad have pre-
historic Native American Indian components that are potentially eligible for the NRHP.   
 
Mitigation 
 
 The proposed mitigation measures will eliminate adverse effects to the historic 
properties, thereby resulting in a determination of no adverse effects to cultural resources sites 
for Alternative III.  The proposed mitigation measures for historically eligible or potentially 
eligible cultural resources within the preferred alternative consist of avoiding direct effects to the 
resources.  During the design process, the helipad was relocated to avoid construction impacts on 
one site with American Indian cultural components that are potentially eligible for the NRHP.  
Additionally, impacts to the potentially eligible sites outside the footprint were avoided by 
realignment of shots to ensure rounds will not land outside of the footprint or the K-15 dudded 
impact area.  Careful target placement in combination with construction of berms to backstop 
both the rounds fired and the laser range finders will guarantee no impact to these sites outside of 
the range and target firing area. 

The required mitigation measures for the historically eligible and potentially eligible sites 
consist of avoiding direct effects to the resources by prohibiting ground disturbing activities at 
the site and using cut-to-length method of timber harvest in the boundaries of the eligible and 
potentially eligible sites.  Because 2 eligible sites are within the range and the target firing area 
and may be impacted by operations of the range, berms are required.   Any and all artifacts found 
on the DMPRC area remain the property of the Army at Fort Benning and, if found, should be 
turned over to the Environmental Monitor and delivered to Fort Benning’s Cultural Resource 
Manager (CRM) for placement in Fort Benning’s curation facility.  Construction specifications 
and site plans identify areas off limits to ground disturbance and placement of berm or earthen 
screen.  The construction contractor’s Environmental Protection Plan should include an 
Integrated Cultural Resources Management Plan (ICRMP).  That plan would be reviewed and 
approved by the Chief of EMD or designee and the CRM before construction begins and should 
incorporate relevant Standard Operating Procedures from the Installation ICRMP.  
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Monitoring 
 
The cultural resources will be demarcated prior to timber harvest to indicate the sensitive 

nature of the area and the requirement for specialized timber harvest procedures.  Before 
construction, the demarcations will be reviewed and the construction contractor will be made 
aware of the susceptible nature of the area and any marking mechanisms damaged by timber 
operations should be repaired to keep construction activities only in designated areas.  Any 
demarcations will be generic rather than identify the locations as cultural resource, to protect 
against damage while also preventing information release that could facilitate looting.  At least 
monthly when not in the construction phase, and weekly during the construction phase, the 
Environmental Monitor will inspect the construction process to ensure procedures to protect 
specified cultural resources are being followed and report any discrepancies to the Chief of  
EMD.  Operation and maintenance activities may result in additional potential effects to the 
cultural resources.  To avoid this, Range Control must maintain the berms in a manner to ensure 
continued protection of the sites.  Annual surveillance of sites outside of the footprint should be 
initiated by the CRM to ensure that actual impacts do not vary significantly from those 
anticipated.   

If unknown cultural resources sites are discovered during the construction, or the 
operation and maintenance phase at the DMPRC site, the finding entity must notify the CRM 
immediately for further action.  The CRM will make an eligibility determination after consulting 
with consulting parties, and eligible sites will require either (1) avoidance of impacts to the site’s 
integrity through purposeful design of the DMPRC through movement of targets or construction 
of berms; (2) excavation to acquire the scientific and historic information inherent within its 
archeological and historical context; or (3) other mitigation as determined through consultation. 

 
 i.   Noise 
 
Fort Benning is preparing the Installation Environmental Noise Management Plan 

(IENMP) with the US Army Center for Health Promotion and Preventive Medicine 
(USACHPPM) assistance.  When available, the IENMP will be available for public review.  
Also Fort Benning has installed four noise monitors and is beginning to monitor noise near the 
Installation eastern and northeastern boundaries.  The Installation and community are planning to 
participate in a Joint Land Use Study (JLUS) that would provide some funds to assist local 
communities in their land use planning to help ensure compatible land uses are located near 
military training and weapons firing areas.    Also see Land Use above for information about 
encroachment. 

 
Mitigation 

No new mitigation is planned because implementation of Alternative III would reduce 
noise off-Post when compared to current conditions.  The preferred alternative location was 
proposed in part to reduce noise impacts.  Whenever possible, the Public Affairs Office provides 
advance public notification through the local news media of any training operations that could 
cause undesirable noise impacts off-Post.      

 
Monitoring 
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The noise monitors will record excessive noise impacts due to range operations nearby, 
including the new DMPRC.  No increase in noise impacts are expected due to the DMPRC; 
however, the EMD and Range Division will monitor the noise readings as needed to determine if 
the DMPRC is contributing to off-Post noise concerns that were unexpected in the FEIS analysis.    
If additional noise impacts are found, mitigation will be considered in the IENMP or through the 
JLUS.  
 

 j.  Air Quality 
 
Efforts were made to avoid unnecessary air polluting activities during development of 

this project.  Current EMD recommendations advise that burning of slash is not a preferred 
activity and should be avoided if possible.  There are also Installation prohibitions on burning 
during ozone season.   
 
Mitigation 
 

Adherence to existing requirements to minimize effects to air quality includes spraying 
disturbed soils with water to control fugitive dust and/or Particulate Matter (PM) emissions.  
During construction of the DMPRC, disturbed soils would be sprayed with water when necessary 
to control fugitive dust and/or PM emissions.  This mitigation measure would also be effective 
for unpaved roads in the area.  Opacity of fugitive dust cannot exceed 20% during the 
construction phases, so the construction contractor will periodically make readings of the opacity 
to document compliance, and provide those to the Environmental Monitor. When feasible, tank 
trails and access roads should have either a graveled or paved surface, to further reduce fugitive 
dust and PM emissions.  Covering truck beds carrying materials with the potential to become 
airborne dust will also help reduce adverse effects on air quality.   
 Prior to the initiation or construction on the site, a construction permit will have to be 
obtained from the GA EPD Air Protection Division, which will stipulate mitigation measures 
and/or BMPs that are needed for the project depending on the initiation of certain activities.  For 
instance, certain requirements are inserted for concrete batch sites that may not otherwise be 
needed.  The construction contractor must follow the requirements that apply to burning of slash 
vegetation, if that option is chosen.  Open burning of vegetative material for the purpose of land 
clearing using an air curtain destructor may be possible provided the following conditions are 
met (from GA EPD, 2005): 

• Authorization for such open burning is received from the fire department having 
jurisdiction over the open burning location prior to initiation of any open burning at such 
location 

• The location of the air curtain destructor is at least 300 feet from any occupied structure 
or public road. Air curtain destructors used solely for utility line clearing or road clearing 
may be located at a lesser distance upon approval by the GA EPD Air Protection Division 

• No more than one air curtain destructor is operated within a ten (10) acre area at one time 
or there must be at least 1000 feet between any two air curtain destructors 

• Only wood waste consisting of trees, logs, large brush and stumps which are relatively 
free of soil are burned in the air curtain destructor 

• The air curtain destructor is constructed, installed and operated in a manner consistent 
with good air pollution control practice for minimizing emissions of fly ash and smoke 
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• The cleaning out of the air curtain destructor pit is performed in a manner to prevent 
fugitive dust 

• The air curtain destructor cannot be fired before 10:00 a.m. and the fire must be 
completely extinguished, using water or by covering with dirt, at least one hour before 
sunset 

(c) Except for a reasonable period to get a fire started, no smoke the opacity of which is equal 
to or greater than 40 percent shall be emitted from any source of open burning listed in 
subsections (a) and (b) above, except as follows. Prescribed burning, slash burning, 
agricultural burning and acquired structure burning are not subject to the 40 percent opacity 
standard in this paragraph. 

 
Monitoring 
 
 Opacity of fugitive dust cannot exceed 20% during the construction phases, so the 
construction contractor will periodically make readings of the opacity to document compliance, 
and provide those to the Environmental Monitor.  The Contracting Officer(s) will ensure the 
contractors are in compliance with the air quality requirements by inspections on a periodic 
basis.   The Environmental Monitor will also monitor all aspects of the DMPRC project that 
could impact air quality, such as the execution of road watering and the covering of truck beds.  
If any deficiency arises, or for guidance on other aspects of air quality, both the Contracting 
Officer and the Environmental Monitor will consultant with the Air Quality Program Manager.  
Operations which cause emissions to be released into the atmosphere which may result in air 
pollution may be required to install, maintain, and use emission monitoring devices, to sample 
such specific emissions; to make periodic reports on the nature and amounts of emissions and 
provide such other information; and to maintain such records as the EPD may prescribe so as to 
determine whether emissions from such operations are in compliance with the provisions of the 
Act or any rules and regulations promulgated there under.  Records of information requested 
shall be submitted on forms in a format acceptable to and in the permit. The information 
obtained shall be retained for a period and shall be reported at time intervals to be specified in 
the permit. Records shall be kept current and be available for inspection (Georgia EPD, 2004). 
 

k.  Utilities 
 
Fort Benning proposed routes for electric utilities that would minimize or avoid 

disturbance of sensitive environmental resources, but still must meet safety concerns, such as 
burying the electric line underground in areas where parachuters practice landings or other 
training operations. Fort Benning has considered using innovative methods to reduce utility 
infrastructure requirements to comply with Army Bronze sustainable design goals. No other 
mitigation is required to reduce utility infrastructure requirements to comply with Army 
sustainable design goals. The construction contractor would submit a SPiRiT Compliance Plan to 
the Contracting Officer that addresses how energy efficiency and/or renewable energy are used 
in construction of DMPRC support buildings.   

Optional mitigation under consideration includes innovative energy efficiency solutions 
that provide the greatest potential for achieving the highest sustainable design values.  Each 2.5% 
reduction in design energy usage provides one SPiRiT point (up to 20 points maximum).  The 
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Installation would also consider use of on-site renewable energy and/or purchase of off-site 
green power (FEIS Appendix L). 

 
l.  Hazardous Materials 
  
Efforts were made during the design process to avoid the use of hazardous materials if 

substitute materials were available. For instance, the use of concrete rather than creosote treated 
wood for use in berm construction was considered but discarded due to cost and maintenance 
concerns.  No contractors or non-Federal entities will be authorized to store, use or dispose of 
hazardous wastes on Fort Benning. 

Support facilities where hazardous materials would be stored or used must be designed to 
meet Spill Prevention, Control and Countermeasure (SPCC) Plan requirements to prevent or to 
minimize soil contamination.   The SPCC will include the procedures, instructions, and reports to 
be used in the event of an unforeseen spill of a regulated substance.  Monitoring of Petroleum-
Oil-Lubricants (POL) areas is described under Water Quality Monitoring.  Additional 
information that should be included is detailed in the project specifications.   
 

5.   Enforcement 
 
The proponent or lead agency, the Army and Fort Benning, is ultimately responsible for 

implementing all mitigation requirements, but other entities carrying out the mitigation also have 
responsibilities. Contracting Officers are responsible for monitoring contractor compliance with 
all mitigation requirements for timber harvest, construction, etc.  He/she would inform Chief of 
EMD and ELS, OSJA of any noncompliance with mitigation commitments.  The Contracting 
Officers would use all contractual mechanisms to ensure that the contractors conduct mitigation 
and monitoring as required. During operation and maintenance phases of the proposed DMPRC, 
any noncompliance with mitigation requirements would be coordinated with Chief of EMD and 
coordinated with the Chief of Range Division for resolution.  Actions to resolve noncompliance 
will be taken in a timely manner and may include: supplemental NEPA analysis; adjustment to 
range operations; notice to SERO and/or regulators; investigation; administrative or disciplinary 
actions if military or civil service personnel are involved; civil or criminal actions; and other 
actions as appropriate to the situation.  

Most state and Federal regulators have several potential courses of action if violations of 
environmental laws or regulations are found: issue a notice of violation, impose fines, or seek 
criminal prosecution.  Violations may include failure to maintain proper records and failure to 
implement BMPs, etc. 
 

6.  Environmental Monitoring Report 
 

Fort Benning will prepare an environmental monitoring report in accordance with 32 CFR 
651.15(l) to help determine the accuracy of impact assessment and make any necessary 
adjustments in the mitigation measures and/or military operations as practicable.  The 
Installation may integrate this DMPRC environmental monitoring report with any EMS 
monitoring report if feasible and useful.  Otherwise, EMD would prepare a separate monitoring 
report at least annually for as long as mitigation is required.  This environmental monitoring 
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report will be provided to Range Division and will also be available upon request to the public 
and stakeholders to provide status. 
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APPENDIX D 
 

GEORGIA'S BEST MANAGEMENT PRACTICES FOR 
FORESTRY MANUAL 

 
NOTE:  THIS APPENDIX CONTAINS EXCERPTS FROM GEORGIA'S 
BMPS FOR FORESTRY MANUAL THAT ARE RELEVANT TO THIS 
SUPPLEMENTAL EA (AND ARE HIGHLIGHTED BELOW).  
 
FOR FURTHER INFORMATION REFER TO THIS WEBSITE:  www.gfc.
state.ga.us/ForestManagement/documents/
GeorgiaForestryBMPManual.pdf



Georgia’s

Best
Management
Practices

Georgia’s

Best
Management
Practices

For ForestryFor Forestry



4.3.2 Practices to Avoid For Skid Trail Stream Crossings
• Stream crossings whenever possible.
• Use of fords.
• Blocking stream flow.
• Blocking the migration of aquatic organisms.
• Using sloughs as skid trails.
• Random crossings with mechanized equipment.
• Leaving logs or stems in stream crossing. 

4.4 RUTTING

During harvesting, some soil disturbance and rutting is inevitable, due to the
mechanized nature of most harvesting systems. Excessive or inappropriate rutting
can impact  water quality when it causes sediment or silt-laden runoff to enter a
stream or when it interrupts or changes the natural flow of water to the stream.
Rutting that results in the discharge of sediment to a stream may violate Federal and
State water-quality laws.

4.4.1 BMPs to Minimize Rutting
• Use low ground pressure equipment, logging mats, or other

techniques on saturated soils where practical.
• Minimize the grade of skid trails. 
• Follow the BMPs for skid trails listed in Section 4.2.

4.4.2 Practices to Avoid For Rutting
• Facilitating the potential movement of sediment to a stream or

water body.
• Breaking down the integrity of a stream bank.

4.5 EQUIPMENT WASHING AND SERVICING

Improper equipment washing and servicing can introduce hazardous or toxic
materials to the harvest site, which can affect water quality. 
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4.5.1 BMPs for Washing and Servicing Equipment
• Wash and service equipment away from any area that may create a water quality

hazard, especially within SMZs and along ephemeral areas.
• Dispose of oils, lubrications, their containers and other wastes according to

local, State and Federal regulations. 
• Remove all used tires, batteries, oil cans, and trash from logging operations

before leaving the site.
• Clean up and/or contain fuel and oil spills immediately. Report any chemical

spills of twenty-five gallons or more of fuel and oil to soils, and spills of fuels or
oils into waterways which produce visible sheens to the GA EPD 
Emergency Response Program (1-800-241-4113). 

4.5.2 Practices to Avoid When Washing and Servicing Equipment 
• Washing or servicing equipment where it could affect water quality.

4.6 PROTECTING STREAMSIDE MANAGEMENT ZONES (SMZs)
DURING HARVESTING

4.6.1 BMPs for Harvesting Streamside Management Zones
In addition to the BMPs listed in Section 2.1:

• Use techniques that minimize soil disturbance, such as 
backing trees out with machine, using low ground pressure
equipment, using equipment with booms or cable winch.

• Maintain the integrity of stream banks.
• Minimize the exposure of mineral soil by spreading logging

slash and using it to drive over. 

4.6.2 Practices to Avoid When Harvesting Within SMZs
In addition to the avoidance guidelines listed in Section 2.1:

• Using trees or de-limbing gates in the SMZ.
• Leaving tops in stream channels.
• Rutting.
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4.7 PROTECTING WETLANDS DURING TIMBER HARVESTING 

4.7.1 BMPs for Harvesting Forested Wetlands
In addition to the BMPs listed in Section 2.2.11, pg 13:

• Plan the timber harvest for the dry season of the year when possible.
• Use site-specific equipment and methods to minimize water quality impacts,

including high-flotation, low-pressure harvesting equipment, shovel logging, 
or cable yarding.

• Concentrate skid trails and use logging slash, mats or other techniques to 
minimize soil compaction and rutting.

• Use practices conducive to rapid regeneration.
• Follow Federally mandated stream and wetland crossings (See Section 3.3.1, 

pg 19).
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APPENDIX E 
 

DMPRC WATERSHED ANALYSIS



DMPRC Watershed Analysis 
Robert J. Anderson, Army Environmental Command 

7 February 2008 
 
Vegetation interacts strongly with soil on watersheds to produce a rainfall runoff 
regime.  Forested vegetation catches some precipitation in its canopy and the 
leaf fall below it, thereby reducing the rainfall impact energy.  The ground cover 
also increases water infiltration.  Rainfall on forested land results in less surface 
runoff than from herbaceous vegetation (NRCS, 1963).   
 
The presence of ground cover also slows the velocity of water running over 
watershed uplands before it reaches streams (Chow, 1964).  Removal of forest 
vegetation and reductions in ground cover increase storm runoff volume and the 
runoff rates across uplands and in stream channels.  These direct effects are 
moderate in intensity and moderate in extent. 
 
Although herbaceous vegetation allows a large proportion of runoff, it is effective 
in controlling surface erosion because it protects soil from raindrop impact and its 
roots are highly effective at holding soil in place mechanically.  Vegetation 
clearing produced little change in total suspended sediment (TSS). Base flow 
TSS concentrations on Bonham Creek were less than 10mg/l greater after tree 
cutting.  Sally Branch and Bonham Creek Tributaries also produced little (0-5) 
mg/l) base flow TSS increases (SERDP, 2007).  
 
After construction started during phase two, stream TSS concentrations at base 
flow increased noticeably.   TSS concentrations were up to 35 mg/l greater on 
Bonham Creek.  Bonham Creek Tributaries produced up to 85 mg/liter higher 
TSS concentrations.   Sally Branch TSS concentrations never exceeded 10 mg/l 
differences between sample sites above and below the DMPRC. The differences 
in TSS concentrations are greatest in areas that were disturbed (Fort Benning, 
2007).   
 
In April 2007, after the start of stabilization efforts, base flow TSS concentrations 
moderated.  TSS levels in Bonham Creek Tributaries are less than 35mg/l over 
pre-disturbance levels.  Increases in TSS in Bonham Creek were about 10 mg/l 
and Sally Branch base flow TSS increases were less than 10 mg/l over base flow 
conditions.  
 
Bonham Creek increases in storm related TSS concentrations remained stable 
from February 2005 through June 2005, and ranged from about 50mg/l at storm 
peak to about 200 mg/l.  Storm runoff and sediment concentrations increased 
after construction grading started in the November 2005 sample.  The post 
construction runoff events have higher flow peaks that include effects of 
hydrology changes.   Bonham Creek TSS concentrations from November 2005 
and later range from 1000 mg/l to 8000 mg/l.  is this good or bad- is there some 



sort of baseline, or number regulated by an agency that would say these 
numbers exceed a threshold, or are below a threshold, etc?? 
 
Storm related sediment concentrations on Bonham Creek Tributaries show large 
increases after construction.  Peak TSS concentrations from Jan 2004 through 
June 2005 are approximately 200 mg/l.  From August 2005 through June 2006, 
peak TSS concentrations vary from 2000 to 8000 mg/l.  In April 2007, after 
considerable mitigation measures were applied, the peak TSS concentrations 
equaled 1500mg/l (SERDP, 2007),   
 
The 2007 sample, while not conclusive by itself, infers that the soil disturbance 
and TSS storm concentrations are moderating (decreasing?), but remain high.  
Field observations indicate that moving armor targets M3 and M4 produce 
sediment that reaches Pine Knott Creek during storm flows.  Very localized 
sediment deposits result, but most move down the stream and through the 
watershed.   
 
In addition to the sediment generated by upslope sheet erosion, DMPRC stream 
channels also showed erosion associated with construction activities. Studies 
that measured multiple cross-sections on three streams (Mullholland, 2007) 
showed that streams did not accumulate sediments and in fact down cut and 
eroded laterally.  However, the Bonham Tributaries did accumulate sediment 
where roads and construction contributed very large sediment amounts. The 
hydrologic alteration of the watershed with flashy flows, high velocity and 
increased runoff volumes combined to directly affect the stream environment 
negatively.  Channel widening tends to recover slowly.   
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TIMBER HARVEST AT DMPRC 
MEMO FROM U.S. ARMY CORPS OF ENGINEERS
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