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SUMMARY 

Informal consultation for this BA was initiated with the U.S. Fish and Wildlife Service (USFWS) 
Bloomington Field Office (BFO) by the Indiana National Guard (INNG) and a meeting was held on 12 
December 2006.  Attendees of the meeting included representatives from the Joint Forces Headquarters 
(JFHQ) of Indiana, CAJMTC, USFWS and AMEC Earth & Environmental, Inc. (AMEC).  Comments and 
concerns discussed at this meeting were incorporated into the preliminary draft Biological Assessment 
(BA).  The intent of this BA is to be programmatic, and to eliminate continuous informal consultation 
efforts for routine actions as well as to address known future activities. This programmatic BA per 
USFWS’s request is to include routine military and land management activities, and any known upcoming 
projects.  Therefore, the Proposed Action encompasses multiple projects and activities.   

At the start of the project, the USFWS provided INNG with three guidance documents to use when 
developing the BA document.  The guidance documents included: BA/Biological Evaluation Outline; 
BA/Biological Evaluation Contents; and Common Flaws in Determining an Effect Determination.  The BA 
was organized and prepared in accordance with these USFWS guidance documents. 

The USFWS also provided the INNG with a copy of ECS3152 Developing a BA, which was prepared by 
USFWS National Conservation Training Center.  Chapter 11 addresses streamlining tools recommended 
by the USFWS to expedite consultations and increase consistency.  Per USFWS’s request, this 
Programmatic BA was developed using two streamlining tools, which include batching projects and 
program-level consultations.   

Batching is recommended when the actions are similar in time frame, type or geographic area; they affect 
the same species; and for similar actions within, or between two or more agencies. The benefit of this 
streamlining tool is more projects in a single consultation/time frame can be addressed.  Examples of 
projects addressed in this programmatic BA include a Multi-Purpose Machine Gun (MPMG) Range, tank 
trail relocation, trail upgrades, etc.  
 

Program-level consultations are used to address broad activities or programs routinely implemented over 
large areas.  This streamlining tool was used per USFWS’s request to eliminate the need for informal 
consultation for routine military and land management activities that occur on a regular basis at 
CAJMTC (i.e., tree removal, certain types of training).   

Upon completion of the preliminary draft BA, the INNG provided the USFWS with the opportunity to 
review and comment on the document.  Comments were received from the USFWS.  These comments 
were addressed and incorporated into this draft BA.  The draft BA has been sent to USFWS for further 
review and comment.  
 

Previous correspondence with USFWS has included informal consultation for the CAJMTC Integrated 
Natural Resources Management Plan (INRMP) and its subsequent revisions, the Endangered 
Species Management Plan (ESMP) for the Indiana bat, and various discussions for routine military
and land management activities over the years between the USFWS and the Conservation Director 
at CAJMTC.  Formal consultation was initiated in 1998 to assess the effects of construction and operation
of a proposed multi-purpose training range (MPTR) at CAJMTC on the Indiana bat.  The BO was issued
for the construction and operation of the MPTR by the USFWS BFO on 04 December 1998.  The USFWS
concluded in this BO that the construction and operation of the MPTR, as proposed, would not likely
jeopardize the continued existence of the Indiana bat. No critical habitat has been designated for the 
Indiana bat in the action area; therefore, none will be affected.  A copy of the BO is maintained in
the Natural Resources Office at CAJMTC.  Copies of past correspondence, when available, were
 included in this Appendix. 
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Agency Meeting Summary – 12 December 2006 
 
Attendees 
LTC Rick Jones – INARNG 
Brad Schneck – INARNG 
COL McGowen – INARNG 
COL McAllister – INARNG 
Andrew King – USFWS BFO 
Marty Marchaterre – AMEC 
Jennifer Warf – AMEC   
 
Meeting Notes 
 
MUTC  
 

 COL McAllister wants Purdue to manage the forest.  Funds for ARNG would be 
used for this.  Purdue and MUTC are contiguous forests. 

 
 COL McGowen needs to determine if it will be federal property or federally 

supported.  This has not been officially determined to date.  It could be State 
owned or potentially owned by the Indiana Department of Natural Resources 
(IDNR). 

 
 Need to identify federal nexus – federal troops, land or funds 

 
 Activities  

 
o Along Lake – No clearcutting, no construction, maybe dock area, maybe 

group cuttings by Purdue for research puposes 
o Doing very little forest training at CAJMTC and probably little to none at 

MUTC. 
o Training – walking in the woods, smoke, not throwing live fragmentary 

grenades, some CS.  Mostly in urban areas though. 
o 35-meter restriction near forested areas during summer roosting as done at 

CAJMTC 
o Will mostly be in and around urban area 
o Fencing – need to clearcut – EA must be done before fencing – maintain 

fence line afterwards – maybe some round up application, grubbing or 
periodic mowing. 

 
CAJMTC  
 

 No major training changes, just more of it, but not in the wooded areas.  No 
longer doing tank training. 

 Trying to improve trails everywhere.  Upgrading many trails to gravel roads.  
Existed already; just hardening them.  Erosion control is improved.   
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 Haul roads – approximately one haul road/year is upgraded – Brad and ITAM 
coordinator work together to identify the one to upgrade. 

 A Roost tree figure will not be included in the BA, but information will be 
provided to USFWS. 

 Most roost trees occur in the northern glaciated area of site. 
 Should a specific frequency of emergent counts and mist netting/telemetry  be 

established?  Assuming take will occur, the USFWS will likely require some 
monitoring as a component of the BO. 

o A proposed conservation effort measure could be included to offset 
impacts of take, such as: 

 Survey every so many years; annual emergent counts 
 However, if certain measures are not met it may require new 

consultation. 
 
Activities and Other things to Consider 
 
Could result in take: 

 MPMG – anticipated construction activity – may have to work outside bat 
timeline 

 Existing MPTR – Now convoy live fire (was originally tanks and tank rounds); 
noise will be less, SDZ is smaller; Vehicles will stay on trails; potential erosion 
issues reduced 

 Smoke – potential inhaling/exposure on fur) 
 Noise – particularly near roost trees. 
 Tree cutting – provide firewood to troops.  Use only deadfall. 
 Roadside maintenance (larger than 3 inches) – Andy King (3-inch tree along 

roadside ≠ take).  Possibly take, but estimate small.  Put it in as insurance.  If 
maintenance is continued, this issue will not be a problem. 

 If you foresee doing any activity during the summer that may result in take.  We 
need to count them to avoid modifications to the BA.   

 Increased opportunity for fire.  Prescribed burning outside window.  Wildland 
fires will occur.  No take for prescribed burns. 

 Training and Indirect Effects (e.g., wildland fire – provide average/year for 
quantity).  Emergency consultation for wildland fires.  USFWS could establish 
protocol to minimize take and provide guidance for wildland fires. 

 FOB pond – dredging is not a concern – no take 
 Stream restoration – stabilizing banks that are causing erosion – gabion walls – 

day work 
 Bridge replacements – USFWS would want to know.  No plans right now, but 

possibly in the future.  No take likely to occur from this activity. 
 Pesticide use list for outdoors – mention policy. 
 Hazard trees near bivouac areas (ideal areas for bats).  Actively remove them in 

winter (not a direct take, but indirect – could be primary maternity roost tree 
taken).  Note designated bivouac areas – are there any sidebars to where these 
areas can or can not occur? 
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 Ongoing Research – Could this cause indirect & cumulative impacts?  
Technically these activities are handled under the take permit, but could add up. 

 Invasive species clearing with bobcat and following up with fire. 
 Radio high frequency research work – If it comes in contact with skin, it heats up 

moisture between skin layers and causes the person to feel like they hives.  DoD 
went to FAA to consult, but should consult with USFWS.  DoD’s action – they 
should be lead – they are funding the research. 

 Mention helicopter use – noise and wind – could be used at night. 
 
UFFWS Comments 
 

 Problem with past document – loose language 
 Need to quantify activities: Time period, season, day, night, time, amount 

(RFMSS can provide some of this information – ex.  Day event at range X, 
number of convoys, number of vehicles). 

 Risk Assessment – Exposure analysis – Are bats in area? How many? What is the 
possibility for them to be impacted? Trying to quantify the number that may be 
harmed or killed.  For example, timber harvest acreages could be used to quantify 
impacts. 

 Three BOs out with quantity 
 Make sure to mention educational and environmental awareness efforts done to 

prevent take. 
 USFWS has lots of literature on the Indiana bat that AMEC can use.  Chemical 

effects literature is limited.  There is a contaminant biologist in the Bloomington 
office that has the best set of research for bats. 

 Draft Revision of the Recovery Plan – due for public review shortly. 
 Even if you don’t think it will lead to take, mention it and say your rationale for 

no take. 
 Exposure Analysis Report and I-69 BA; and USFWS BA outline/content 

information – Andy King will send AMEC. 
 Need to know # of bats and maternity colonies (around five colonies). 

 
General 
 

 Each training area will be analyzed separately within the same BA. 
 Habitat Conservation Plan (HCP) – USFWS rewarded state grant to Indiana State 

University.  Will cover all state land, but has not happened yet.  Ask Jack about 
this for more detail? 

 Action Area – Footprint of CAJMTC and MUTC; Any effects outside of these 
boundaries? Siltation? 

 Include Ft. Leonard Wood studies and USGS aquatic macrointertebrate/water 
quality study. 

 Ft Knox – helicopter and bat study 
 Put Matrix table in BA to analyze the effects of activities at CAJMTC and 

MUTC. 
o Activity, time/season, day/night, take or exposure, determination. 
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BIOLOGICAL ASSESSMENT / BIOLOGICAL EVALUATION OUTLINE
(Information to Include in a Complete Initiation Package)

A. Cover letter - Include project title, purpose, and effect determinations for each
listed species and designated critical habitat (i.e., no effect; may affect, not likely to
adversely affect; and/or, may affect, likely to adversely affect). 

B. Project description - Describe the proposed action and the project area.  Be
specific and quantify whenever possible.  Include maps, drawings, photographs,
and any other materials that may help the reviewer understand the project.

C. Species and suitable habitat and critical habitat description(s)
For each species:
1.   Describe the affected environment (quantify whenever possible)
2.   Describe the species biology
3.   Describe current conditions for each species

a.   Rangewide
b.   In the project area/action area
c.   Cumulative effects of State and private actions in the project area
d.   Other consultations of federal actions in the area to date

4.   Describe critical habitat (if applicable)

D. Effects of the proposed action - Describe effects of the proposed action on each
species and/or designated critical habitat, including:
1.   Direct effects
2.   Indirect effects
3.   Effects of interrelated and interdependent actions
4.   Cumulative effects

E. Conservation measures - Describe conservation measures, or actions, that are
committed to be completed, taken to benefit or promote the recovery of listed
species that are included as an integral part of the proposed action (protective
measures to minimize or compensate for effects to each species). 

F. Conclusion(s) - Provide effect determinations for each species and/or critical
habitat.

G. Literature Cited - Provide a list of literature cited or data referenced.

H. List of Preparers - Provide a list of preparers and contacts, as well as their
affiliations and qualifications.
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BIOLOGICAL ASSESSMENT / BIOLOGICAL EVALUATION CONTENTS
(Information to Include in a Complete Initiation Package)

When you prepare a biological assessment or biological evaluation to request Service
concurrence with a “may affect, not likely to adversely affect” determination or initiate
formal consultation, keep in mind that the people who read or review your document
may not be familiar with the proposed action or the project area.  Your document should
present a clear line of reasoning that explains the proposed action and how you
determined the effects of the proposed action on each of the threatened and
endangered species and critical habitats that may be affected.  Try to avoid technical
jargon that is not readily understandable to people outside your agency or area of
expertise.  Following is a discussion of some of the things to consider and include, as
appropriate, in a biological assessment or biological evaluation.

A. COVER LETTER

Describe the type of Federal action involved (e.g., federal permit, federal funding,
federal action, etc.) and letter of designation if you are the federal agency’s non-federal
representative.  Include the proposed action (project) title and purpose.  Make a
determination for each listed species and designated critical habitat.  There are three
options:  (1) “no effect” determination; (2) request Service concurrence with a “may
affect, not likely to adversely affect” determination; or, (3) request formal consultation
with the Service for a “may affect, likely to adversely affect” determination.  For a
proposed species or critical habitat, determine whether the proposed action “is likely to
jeopardize the continued existence of” proposed species or “adversely modify”
proposed critical habitat.

B. PROJECT DESCRIPTION

Describe what you are proposing to do.  Provide the location of the proposed action
including state, county, and township, range and section(s) in which the proposed
action occurs.  Describe the action area, which includes all areas to be affected directly
or indirectly and not merely the footprint of the proposed action.  Consider the
perspective of listed species when delineating the action area.  The Service may assist
you in defining the action area.

Provide a location map showing proposed action location and major roads and
drainages.  Provide a vicinity map showing the area of the proposed action.  Provide a
site map showing all of the project activities including the project site, staging areas,
access routes, restoration sites, and/or compensation areas.  Scales should be
adequate to orient someone unfamiliar with the project and project area.  Provide an
aerial map or blue-line showing the project boundaries and an area surrounding the
project (vicinity map).  Photographs may be helpful.

Provide a detailed description of the proposed action, including secondary project
features such as staging areas, access roads, power lines, drainage ponds, etc. 
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Describe construction and operation activities and maintenance activities and the
expected timing of these activities.  Describe types of equipment that will be used, when
it will be used (time of day, week, year), and duration of use (number of years).  Discuss
equipment features that minimize impacts, such as rubber tires, mufflers, or tailgate
bumpers.

C. SPECIES, SUITABLE HABITAT, AND CRITICAL HABITAT DESCRIPTION(S)

Provide a list of threatened, endangered, and proposed species observed or expected
to be present on-site or in the project area, including either seasonal or temporary use. 
Generally, it is prudent to err on the side of the species and be as inclusive as possible
to ensure that all species potentially affected by the proposed action are included in the
analysis.

Provide a description of the habitat and/or plant communities on-site and within the
project vicinity.  Provide a description of methods used to classify and identify the
habitats and species occurrences.  Provide a description of the typical habitat
requirements for listed species.  Descriptions of life histories of species are not
necessary for the assessment.

Discuss surveys for species that are known to occur or thought to occur or for which
species’ habitat is present in the project area.  Provide a description of survey methods,
intensity, timing, and survey results for listed, proposed, or candidate species or their
habitat that were conducted for the proposed action.  This discussion should follow
accepted formats for published literature.  You may consider consulting a species
researcher or use survey methods described in published literature to design surveys. 
Discuss limitations and how surveys or assumptions were adjusted to account for such
limitations.  Survey methods must be site-specific and species-specific and in sufficient
detail to determine absence of the species or the species is assumed to be present on
the site.  Describe the background, training, and experience level of those conducting
the surveys.  
Listed species may use habitat within the project area even if they are not detected
during surveys; therefore, surveys must be carefully designed and carried out.  You
may need a permit to survey for some species.

Provide background information on the threatened and endangered species or
designated critical habitat in the project area.  Provide a description of the overall range
and population status of the listed species.  Describe population size and status and
what part and size of the range/population that will be affected by the proposed action.

Discuss the habitat and/or plant communities associated with the listed species found
on-site and within the project vicinity that would potentially be affected by the action. 
Discuss natural disturbances, such as the types and frequencies of natural fires, floods,
or erosion events.  Describe any current management actions that affect the proposed
action site and vicinity.  

Describe the critical habitat present and the constituent elements, or physical or
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biological features essential to the conservation of the species, of the critical habitat.

Describe current baseline conditions which include past and present impacts of all
federal, State, or private actions and other human activities in the action area.  Describe
actions that have already occurred that are affecting the project area, the anticipated
effects of all federal actions that have already been consulted on in the action area, and
the effects of all State and/or private actions which are contemporaneous with the
consultation in process.

Provide information obtained from biologists and other local sources (county, state, and
federal agencies, local researchers, etc.) that are familiar with the areas/species being
assessed. 

D. EFFECTS OF THE PROPOSED ACTION

Logically describe the biological rationale to support a conclusion that the proposed
action will have no effect on listed species or designated critical habitat (i.e., no direct or
indirect, beneficial or adverse effect) for the administrative record.  For example, an
effects analysis for a proposed action in which the action area is not within the range
and does not effect the range of any listed species or designated critical habitat may
support a “no effect” determination.

Describe how the proposed action will effect each threatened and endangered species
and their associated habitat and designated critical habitat.  Effects can be positive or
negative and may include habitat modification (e.g., change in plant communities,
change in edge and fragmentation, hydrological changes), disturbance (e.g., visual,
auditory, etc.), and physical changes (e.g., water or soil chemistry, air quality, etc.). 
Describe measures taken to avoid or reduce adverse effects to each species.  Discuss
how each species will likely respond to changes to habitat suitable for that species. 
Quantify the amount and distribution of effects (e.g., acres of habitat affected by basin
or watershed, location and number of individuals or percent of population affected). 
Describe and quantify the effects to designated critical habitat.

Direct and Indirect Effects:

Describe effects of actions that are already affecting the primary action area.  The
cumulative effects of past actions are part of the baseline conditions from which this
proposed action is assessed.

Describe and analyze the effects of the action that would have a direct effect on the
species (e.g., actions that would immediately remove or convert habitat or displace
animals or plants, or that would effect individuals such as noise disturbance or chemical
applications, or that would alter hydrology).

Describe and analyze the effects of the action that would indirectly effect the species
(e.g., effects to individuals or habitat that would occur later in time).
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Interdependent and Interrelated Actions:

Describe and analyze the effects of interdependent actions.  These are actions that
have no independent utility apart from the primary action.  An example of an
interdependent action for a residential development may include the construction,
maintenance, and use of a road required to access the development.

Describe and analyze the effects of interrelated actions. These are actions that are part
of the primary action and dependent upon that primary action for their justification.  An
example of an interrelated action for a residential development may include the power
line.

Both the interdependent and interrelated activities are assessed by applying the “but
for”' test, which asks if any action and its associated impacts would occur “but for the
proposed action.”

Cumulative Effects:

Describe and analyze the effects of actions that are cumulative to the primary action. 
Cumulative effects include the effects of unrelated future state and/or private activities,
not involving federal activities, that are reasonably certain to occur within the project
area.  An example of an action that could be considered cumulative to the primary
action would be a future housing development located adjacent to the federal activity of
building a highway.   A future activity is “reasonably certain to occur” if it is likely to
occur considering economic, administrative, or legal considerations; implementation of
the activity need not be guaranteed.  An analysis of cumulative effects includes
discussing assumptions, quantifying amount and location of effects, and discussing the
likely response of listed species to these cumulative effects.

Any research findings that are used in the analysis of the effects of an action should be
cited.  This adds to the credibility of the analysis.

E. CONSERVATION MEASURES

Describe actions incorporated into the design of the proposed action to avoid or reduce
adverse effects to and incidental take of listed species.  Once you have completed an
analysis of effects, additional actions may be identified to avoid or reduce adverse
effects or incidental take.  Conservation measures are actions that, when implemented
by the federal agency or applicant, would reduce the adverse impacts of the proposed
activity.

Conservation measures may be alterations in the proposed activity such as timing
restrictions, access closures, or changes in project features or location.  The measures
should be as specific as possible.  Conservation measures may be developed with the
assistance of the Service with the objective of reducing significant project impacts. 
These conservation measures would assist in compliance under the Act through the
informal section 7 process.
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F. CONCLUSIONS

Document your decision.  The finding or determination of effect is the conclusion of the
assessment and indicates the overall effect of the proposed activity to listed species or
critical habitat.  This finding must be supported by the documentation presented in the
biological analysis.  The analysis presented should lead the reviewer through a logical,
biological rationale of effects that leads to a well-supported conclusion.  Do not assume
that Service staff reviewing your document are familiar with your proposed action or
action area.  If there is little or no connection or rationale provided to lead the reviewer
from the project description to the effect determination, the Service cannot assume
conditions not presented in the analysis.  If there is a difference of opinion, the Service
must err on the side of the species.

The finding of effect is made by the federal action agency.  A recommended finding
may be presented to the federal action agency by the non-federal representative.  The
Service may ask the federal action agency to revisit its decision or provide more data if
the conclusion is not adequately supported by the biological rationale.

The federal action agency may make only one of the following effect determinations for
each listed species or designated critical habitat:

1. No effect – A “no effect” determination means that there are absolutely no effects
from the proposed action, positive or negative, to listed species.  A “no effect”
determination does not include effects that are insignificant (small in size),
discountable (extremely unlikely to occur), or beneficial.  “No effect” determinations
do not require written concurrence from the Service unless the National
Environmental Policy Act analysis is an Environmental Impact Statement. 
However, the Service may request copies of no effect assessments for our files.  

2. May affect, not likely to adversely affect – A “may affect, not likely to adversely
affect”determination may be reached for a proposed action where all effects are
beneficial, insignificant, or discountable.  Beneficial effects have contemporaneous
positive effects without any adverse effects to the species or habitat (i.e., there
cannot be a “balancing,” where the benefits of the proposed action would be
expected to outweigh the adverse effects - see below).  Insignificant effects relate
to the size of the effects and should not reach the scale where take occurs. 
Discountable effects are those that are extremely unlikely to occur.  This
conclusion is usually reached through the informal consultation process, and
written concurrence from the Service exempts the proposed action from formal
consultation.  The federal action agency’s written request for Service concurrence
should accompany the biological assessment/biological evaluation.

3. May affect, likely to adversely affect – A “may affect, likely to adversely affect”
determination means that all adverse effects cannot be avoided.  A combination of
beneficial and adverse effects is still “likely to adversely affect” even if the net
effect is neutral or positive.  Section 7 of the Endangered Species Act requires that
the federal action agency request initiation of  formal consultation with the Service
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when a “may affect, likely to adversely affect” determination is made.  A written
request for formal consultation should accompany the biological
assessment/biological evaluation. 

The determination for proposed species or proposed critical habitat may be:

“Likely to jeopardize proposed species/adversely modify proposed critical habitat” -
This is the appropriate conclusion when the federal action agency or the Service
identifies a situation where the proposed action is likely to jeopardize the proposed
species or adversely modify the proposed critical habitat.  If this conclusion is
reached, a conference is required.  A written request for a conference should
accompany the biological assessment or biological evaluation.  The Service is
available to assist the federal action agency with their determination for proposed
species or critical habitat.

To jeopardize is to engage in an action that reasonably would be expected, directly or
indirectly, to reduce appreciably the likelihood of both survival and recovery of a listed
species in the wild by reducing the reproduction, numbers or distribution of that species.

The destruction or adverse modification of critical habitat is a direct or indirect alteration
that appreciably diminishes the conservation value of critical habitat for a listed species. 
Such alterations include, but are not limited to, alterations adversely modifying any of
those physical or biological features that were the basis for determining the habitat to
be critical.

G. LITERATURE CITED

Provide a list of supporting documentation that you used to reach your conclusion.  Be
sure to include any agency reports or data that may not be available to the Service. 

H. LIST OF PREPARERS

List the preparers and the species experts you contacted when preparing the biological
assessment/biological evaluation.  Avoid making statements that place the
responsibility of the decision or determination on the shoulders of species experts or
any other contact.  The decision is made by the federal action agency.
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COMMON FLAWS IN DEVELOPING AN EFFECT DETERMINATION

Federal agencies may, through informal consultation, utilize the expertise of the Service
to evaluate the agencies assessment of potential effects.  The Service may provide
written concurrence that the project is “not likely to adversely affect” listed species or
critical habitat if the federal agency’s assessment identifies only beneficial, insignificant,
or discountable effects and formal consultation is not required.  Service concurrence is
contingent upon the biological analysis providing an adequate justification for the effect
determination.  Quite often, the Service must decide whether to concur with an effect
determination without adequate supporting information.  The determination may be
correct, but the Service cannot make the “leap of faith” to accept it without supporting
evidence and rationale.  This is an important point that often delays the informal
consultation process.

Quite frequently, effect determinations aren’t necessarily wrong, they simply aren’t
justified in the federal action agency’s analysis.  The analysis should lead the reviewer
through a discussion of effects to a logical, well-supported conclusion.  For example,
certain arguments might justify a “may affect,  not likely to adversely affect"
determination, but do not support a “no effect” determination.  It is important to
remember that “no effect” means literally no effect, not a small effect or an effect that is
unlikely to occur.  If effects are insignificant (in size) or discountable (extremely
unlikely), a "may affect, not likely to adversely affect” determination is probably
appropriate.  Examples of inappropriate arguments commonly used to justify effect
determinations follow.

The “Displacement” Approach:   This relates to the argument that removal of habitat or
disturbance of individuals results in a “not likely to adversely affect” or a “no effect”
determination because individuals can simply go elsewhere.  Except possibly for wide-
ranging species, this argument is usually unacceptable.  Generally other suitable
habitats will already be occupied by other individuals of that species who would then
also be affected, probably adversely so, by the proposed action.  When the argument is
properly used, some rationale must be provided to indicate there are adequate refugia
available and the impact will not occur during denning or nesting periods.  In any case,
a “no effect" call in these situations is usually not appropriate.  The species will be
affected but, depending on the situation, perhaps not adversely.

The “Not Known To Occur Here” Approach:  The operative word here is known.  Unless
adequate surveys have been conducted or adequate information sources have been
referenced, this statement is difficult to interpret.  It begs the questions “Have you
looked?” and "How have you looked?”  Always reference your information sources. 
Have you queried the North Carolina  Wildlife Resources Commission and/or the North
Carolina Natural Heritage Program database?  Species occurrence information that is
generated through one day/year surveys or “wildlife observation records” (which more
closely reflect the location of people, for example) are usually inadequate to justify
species absence.  For some species, nest sites are surveyed yearly.  In situations
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where wide-ranging species are difficult to census, however, it may be advisable to
assume species presence if the habitat is present.  The timing of surveys is also
important.  Consider the life history of the species when scheduling surveys.   For
example, many plants are only identifiable while flowering.

The “We’ll Deal With It Later” Approach:  This approach may be used when
consultation needs to be completed quickly (e.g., to secure federal funds) before
adequate surveys are conducted or biological analyses are completed.  This approach
may be used to justify a “no effect” or a “may affect, not likely to adversely affect”
determination.  Basically, the approach is that if the Service will concur with a “no effect”
or a “not likely to adversely affect” determination now, the federal agency will promise to
coordinate if listed species are located and do whatever the Service wants to protect
them.  This approach offers little to no assurance that the species will not be affected
by the project prior to being “discovered,” is not consistent with consultation procedures,
and Service concurrence is seldom given.  Although we try to review projects in a timely
manner, generally each Service biologist is reviewing a number of projects from a
variety of federal agencies at any one time.  Federal agencies need to front load project
planning to include adequate time to conduct/require surveys, gather information,
complete analyses, and conduct interagency consultation.  Federal agencies that have
coordinated project review through informal consultation to identify conservation
measures and to avoid or reduce adverse effects generally receive more timely Service
concurrence and, if necessary, biological opinions.

The "Leap of Faith" Approach: This refers to the assumption that the Service reviewer
is familiar with the project and/or its location, and there is no need to fully explain the
impact the project may have on listed species.  Usually, there is little or no connection
or rationale provided to lead the reader from the project description to the effect
determination.  We cannot assume conditions that are not presented in the analysis. 
Doing so would leave both the project proponent and the Service at risk of challenge by
third parties that do not necessarily share in or trust our good working relationship. 
Analyses must logically lead the reviewer from current conditions, through potential
effects of project implementation on listed species/critical habitat, to an effect
determination.
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Warf, Jennifer E 

From: Andrew_King@fws.gov

Sent: Thursday, February 07, 2008 2:54 PM

To: Warf, Jennifer E; Eubank, Christopher T Mr NGIN

Cc: Scott_Pruitt@fws.gov

Subject: RE: FW: Indiana National Guard - BA for Indiana Bat

Attachments: CAJFMTC_dBA_27SEP07 BFO Comments.doc

Page 1 of 6

08/03/2009

 
Jennifer and Todd,  
 
I've completed my review of the Draft BA and have included my edits/comments in the attached file.  Overall, I found the BA to be 
very well written and well organized.  Good job.   As I see it, one of the biggest issues that needs to be addressed is the Service's 
need for each activity to be specifically quantified in some logical fashion.  We need to put better "side boards" on what you are 
proposing to do into the future (not just what use levels have been in recent years) at CAJMTC each year or over some set period 
of time (say the next 10 years).  Otherwise, we cannot conduct an adequate effects analysis or establish annual/decadal limits of 
take in an incidental take statement.   We will also need a lot more site-specific details regarding habitat impacts from development 
of the MPMG range.    
 
After you have had a chance to read through my comments, please let me know if you any questions and/or would like to schedule 
a conference call to discuss things more thoroughly.  
 
Sorry for all the red edits/comments in the BA, it really wasn't in as bad shape as it may at first appear.    
 
Thanks for the opportunity to review the draft BA and sorry for the delay.  
 
Andy  
 
 
________________________ 
R. Andrew King 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
Bloomington Field Office 
620 S. Walker Street 
Bloomington, IN  47403 
Phone:  812-334-4261 x216 
Fax:  812-334-4273  
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"Warf, Jennifer E" <jennifer.pyzoha@amec.com> 

02/06/2008 09:53 AM  
 
 

To <Andrew_King@fws.gov> 
cc 

Subject RE: FW: Indiana National Guard - BA for Indiana Bat
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Sorry for the delay.    Over the past two weeks I pretty much had to drop everything to coordinate efforts to address the white nose 
syndrome that is killing thousands of bats in the NY and VT and may be spreading.  
 
http://www.fws.gov/midwest/Endangered/mammals/inba/BatAilment.html  
 
I will send you BA comments asap, hopefully later today.  
________________________ 
R. Andrew King 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
Bloomington Field Office 
620 S. Walker Street 
Bloomington, IN  47403 
Phone:  812-334-4261 x216 
Fax:  812-334-4273  
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"Warf, Jennifer E" <jennifer.pyzoha@amec.com> 

02/04/2008 05:47 PM  

 

 
 
 

To <Andrew_King@fws.gov> 
cc 

Subject RE: FW: Indiana National Guard - BA for Indiana Bat

Page 2 of 6

08/03/2009
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Overall, I think you've done a very good job.   There are a few global issues though.  For example, I am going to need a better 
estimate or quantification of activities or impacted acres of forest habitat before I can attempt to set limits of incidental take in an 
incidental take statement.  
 
Last September, we changed the allowable tree cutting dates for Indiana bats in the State of Indiana to 1 April to 1 October.  So, 
you will need change these dates throughout the BA.  
 
So, no huge problems.  Just some more clarification and more concrete quantification is needed (this may have to be maximum 
estimates/worst-case scenarios), especially for the activities in Table 20 that you have determined are likely to adversely affect the 
bat.  
 
I found the BA very easy to read.  Good Job.  
 
I'll try to get my comments inserted into the BA and back to you and CAJMTC by the end of the day tomorrow.  Then we should 
probably plan to discuss things over the phone.  
 
Thanks,  
 
Andy  
________________________ 
R. Andrew King 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
Bloomington Field Office 
620 S. Walker Street 
Bloomington, IN  47403 
Phone:  812-334-4261 x216 
Fax:  812-334-4273  
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Awesome.  Thanks.  
________________________ 

"Warf, Jennifer E" <jennifer.pyzoha@amec.com> 

01/24/2008 02:54 PM  

 

 
 
 
 

To <Andrew_King@fws.gov> 
cc 

Subject RE: FW: Indiana National Guard - BA for Indiana Bat
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R. Andrew King 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
Bloomington Field Office 
620 S. Walker Street 
Bloomington, IN  47403 
Phone:  812-334-4261 x216 
Fax:  812-334-4273 
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Jennifer  -  I've finally completed my review of the Draft BA.  Is there anyway you could send me an electronic version of the 
document?  That way I could highlight things and insert my comments much easier.  
 
Thanks,  
 
Andy  
________________________ 
R. Andrew King 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
Bloomington Field Office 
620 S. Walker Street 
Bloomington, IN  47403 
Phone:  812-334-4261 x216 
Fax:  812-334-4273 

"Warf, Jennifer E" <jennifer.pyzoha@amec.com> 

01/24/2008 02:37 PM  

 

 
 
 
 
 

To <Andrew_King@fws.gov> 
cc 

Subject RE: FW: Indiana National Guard - BA for Indiana Bat

"Warf, Jennifer E" <jennifer.pyzoha@amec.com> 

01/09/2008 09:32 AM  

 

 
 
 
 

To <Andrew_King@fws.gov> 
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Subject FW: Indiana National Guard - BA for Indiana Bat
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Hi Jennifer.    
 
Yes, I will be looking over the preliminary BA for our office.  I appreciate your clarification.  My PC has been down for 3 weeks and 
I'm finally getting my new one configured today.  So, I have some catching up to do, but I hope to get to the BA later this week.  
 
Thanks,  
 
Andy  
________________________ 
R. Andrew King 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
Bloomington Field Office 
620 S. Walker Street 
Bloomington, IN  47403 
Phone:  812-334-4261 x216 
Fax:  812-334-4273 

 
 

"Warf, Jennifer E" <jennifer.pyzoha@amec.com> 

11/26/2007 09:04 AM  

 

 

To <Andrew_King@fws.gov> 
cc 

Subject Indiana National Guard - BA for Indiana Bat
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[attachment "CAJFMTC_dBA_27SEP07.doc" deleted by Andrew King/R3/FWS/DOI]  

 
 
 
 
 
 

The information contained in this e-mail is intended only for the individual or entity to whom it is addressed.  
Its contents (including any attachments) may contain confidential and/or privileged information.  
If you are not an intended recipient you must not use, disclose, disseminate, copy or print its contents.  
If you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message.

Page 6 of 6

08/03/2009

APPENDIX A PAGE A - 31



1

Warf, Jennifer E

Subject: FW: Ongoing Mission Consultation (UNCLASSIFIED)

-----Original Message-----
From: Scott_Pruitt@fws.gov [mailto:Scott_Pruitt@fws.gov]
Sent: Thursday, July 30, 2009 12:21 PM
To: Jones, Richard W LTC NGIN
Cc: Andrew_King@fws.gov; Peterkin, Michael D CIV NGIN
Subject: RE: Ongoing Mission Consultation

Dear LTC. Jones, 

As we have discussed and have communicated to your staff over the years(1), Camp Atterbury
has not yet completed a comprehensive endangered species consultation with our office 
regarding potential adverse affects from its ongoing military training exercises since the
Indiana bat (Myotis sodalis) was first documented on the base in 1997.  Section 7 of the 
Endangered Species Act (ESA) requires all federal agencies to consult with the U.S. Fish 
and Wildlife Service on any activity that may directly or indirectly affect a federally 
listed species.  To date, we have completed one formal consultation for the construction 
and operation of the Multi-Purpose Training Range (MPTR) and numerous informal 
consultations on a project-by-project basis.  However, Camp Atterbury has not yet taken a 
big-picture or programmatic approach of its full compliment of ongoing activities or 
analyzed whether the cumulative effects of these activities and other projects may 
individually or cumulatively cause adverse effects or lead to "incidental take" of the 
Indiana bat.  To be in full compliance with the ESA, any anticipated incidental take of 
bats from ongoing mission activities, must be authorized by an Incidental Take Statement 
issued by the Service, provided that such take will not jeopardize the continued  
existence of the listed species.
Therefore, if some level of take is anticipated (e.g., death of one or more bats), it is 
in Camp Atterbury's best interest to complete a formal consultation with our office to 
analyze any impacts stemming from the ongoing mission and to avoid and minimize any 
anticipated incidental take of Indiana bats. 

At this point, we anticipate using either an "appended" or "tiered"
programmatic consultation approach when completing our biological opinion
(BO) for Atterbury's ongoing mission (OGM).  The Service and federal agencies (e.g., 
National Forests, Fed. Highway Administration/State DOTs) have successfully used both of 
these programmatic approaches for many years to
meet their ESA requirements.    We previously provided you with a copy of the
Biological Assessment (BA) prepared for the I-69 extension project in Indiana as an 
example of a programmatic-level consultation format.  Additional information on Section 7 
consultation is contained in he Service's Consultation Handbook (available for downloading
at http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm).  The following 
website contains some additional guidance related to programmatic consultations.  This 
guidance was specifically developed for transportation projects administered under the 
Federal Highway Administration.  So, while not all the information would apply to Camp 
Atterbury's situation, the programmatic consultation process and key concepts are 
addressed.
<http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm>
http://www.fws.gov/endangered/consultations/DOT-guidance.html
<blockedhttp://www.fws.gov/endangered/consultations/DOT-guidance.html>  

A particular issue that we would like the Atterbury BA to attempt to address is the 
numerous, regularly occurring/routine activities and projects.  While many of these are 
often small in size/scale, their cumulative impacts on Indiana bat habitat need to be 
addressed through time.  The programmatic consultation will analyze all of these 
individual impacts in concert with one
another.   Once the programmatic-level consultation for the OGM has been
completed, future  projects will continue to be reviewed by our office to see if their 
impacts are consistent with those that were anticipated and included in the types of 
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projects and activities that were addressed in the OGM (i.e., a consistency analysis will 
be completed).  If impacts and any associated take are found to be consistent with those 
analyzed in the OGM BA/BO then those projects and any associated take will be quantified 
and accounted for in a spreadsheet and  "appended" or "tiered" to the programmatic BO.  In
short, this process will expedite future projects that individually or cumulatively will 
result in take of bats.  Future projects that will not cause take will continue to receive
a concurrence letter from our office. 

Once the biological assessment for the ongoing mission is completed, a determination on 
the need for formal consultation will be made by the Service. Formal consultation is 
required when a Federal action is likely to adversely affect listed species. When it is 
determined that an action may affect, but is not likely to adversely affect listed 
species, the consultation between the action agency and the Service may be handled 
informally (see 50 CFR §402.11 for further information on the informal or early 
consultation process). If formal consultation is necessary, a programmatic biological 
opinion will be developed by the Service in consultation with Camp Atterbury.  The 
programmatic biological opinion will:
(1) describe all of the proposed/ongoing projects/activities; (2) contain suggested 
avoidance/minimization measures, placed in the project description, if appropriate; (3) 
describe the status and environmental baseline of listed,

proposed, and candidate species in the project area; (4) reiterate potential effects of 
the project actions as evaluated in the biological assessment; and, (5) possibly describe 
limits to the amount of project impacts, take, and habitat affected and/or lost.  A 
jeopardy analysis will be completed to determine whether the ongoing mission would 
jeopardize the Indiana bat's future existence. 

The Service will evaluate the appropriateness of providing an incidental take statement at
the programmatic versus the site-specific level. Section 9 of the Act, and Federal 
regulation pursuant to section 4(d) of the Act, prohibits the take of endangered and 
threatened species, respectively, without special exemption. Take is defined by the Act as
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. 
Additionally, an action may destroy or adversely modify designated critical habitat. Per 
50 CFR §402.02, "destruction or adverse modification means a direct or indirect alteration
that appreciably diminishes the value of critical habitat for both the survival and 
recovery of a listed species.
Such alterations include, but are not limited to, alterations adversely modifying any of 
those physical or biological features that were the basis for determining the habitat to 
be critical." 
In accordance with these sections of the Act and Federal regulations, in the programmatic 
consultation, it may be important to set limits on the level of impact, number of 
individuals of a listed species taken, or the amount of habitat affected or lost.  
Recovery plans, regional guidance and other programmatic biological opinions should 
indicate the necessity for setting these limits.
These limits will be used to determine whether future on-site projects/activities at Camp 
Atterbury  fit within the programmatic framework.

The consultation must have a monitoring component if the programmatic consultation 
authorizes incidental take. Additionally, if incidental take is not authorized at the 
programmatic level, the programmatic consultation should provide a framework for 
monitoring and reporting incidental take that
may be authorized for individual projects in the future.   A database
containing an interactive means of reporting and updating incidental take (or its 
surrogate measure, e.g., acres of forest lost/affected) is crucial to the success of the 
programmatic consultation process.  Agencies requesting formal consultation for projects 
involving the incidental take of a listed species must monitor the impacts of incidental 
take as required by the Act:  agencies "must report the progress of the action and its 
impact on the species" (50 CFR §402.14(i)(3)). This monitoring is important in tracking 
actions assessed within the programmatic biological opinion. Monitoring provides the 
Service FO with information essential to assessing the effects of the various actions on 
listed species and designated critical habitat. The information should be used to amend, 
as appropriate, the programmatic biological opinion and site-specific biological opinions,
RPAs, reasonable and prudent measures (RPMs), terms and conditions, and to make any 
necessary adjustments to the baseline. 
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Project monitoring will be designed to do the following: (a) detect the adverse effects 
resulting from the proposed action; (b) detect when the level of anticipated incidental 
take is approached; (c) raise a red flag if the level of anticipated incidental take is 
exceeded; and, (d) determine the effectiveness of RPMs. The date for the Agencies to 
transmit monitoring reports will be negotiated during the programmatic consultation 
process.
Minimally, the monitoring reports will be due annually (same as for the MPTR now). 

Should you have any questions or require additional information/clarification, please feel
free to contact me or Andy King. 

Sincerely, 

Scott Pruitt 

(1)  This language was included in several concurrence letters that were issued to Camp 
Atterbury dating back to at least 2002...
"While we believe the removal of four snags (i.e., suitable bat roost trees) and 17 live 
trees is in itself an insignificant effect (i.e., size of the impact does not reach the 
scale where take of habitat occurs), we emphasize that the Service does not encourage the 
removal of suitable bat habitat as a means of avoiding take, and will not consider this as
a viable approach for larger scale projects.  As previously indicated, we believe Camp 
Atterbury will need to initiate formal section 7 consultation with the Service to address 
incidental take of Indiana bats associated with the aggregate or cumulative effects of 
day-to-day projects and other programmatic activities that are required to met the 
installation's ongoing mission.  Having said this, we authorize the clearing of trees in 
these three areas to proceed provided that the condition mentioned above is met (i.e., 
trees will be cut between 15 Sept. and 15 April)."  Excerpt from a letter dated 12 
December
2002 sent to Lara C. Coutinho. 

Classification:  UNCLASSIFIED
Caveats: NONE
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DEPARTMENT OF THE ARMY 
CAMP ATTERBURY JOINT MANEUVER TRAINING CENTER 

PO Box 5000 
Edinburgh, Indiana  46124-5000

REPLY TO 
ATTENTION OF 

 
CAJMTC-ENV 22 February 2008 
 
 
Scott E. Pruitt 
United States Department of Interior 
Fish and Wildlife Service 
Bloomington Field Office (ES) 
620 South Walker Street 
Bloomington, IN 47403-2121 
 
 
Dear Mr. Pruitt: 
 
Camp Atterbury Joint Maneuver Training has received the revised forest management 
guidelines dated 14 February 2008. 
 
Camp Atterbury JMTC will follow the new guidelines with regards to forest management and 
prescribed fire activities to help aid with the recovery of the Indiana bat. 
 
The following page is an errata sheet that is to be placed in the front of our INRMP to reflect 
changes with respect to the new guidelines.  
 
Feel free to contact me at anytime with any questions or concerns with these activities at Camp 
Atterbury JMTC. 
 
 
      Sincerely, 

 
 
 

 
      Todd Eubank 
      Conservation Director 
 
 

APPENDIX A PAGE A - 36



Errata Sheet
Camp Atterbury JMTC Integrated Natural Resource Management Plan

2007 Revision
22-Feb-08

Item # Description Location Rationale

1 Remove: cutting and smoke use restrictions and 
replace with: prescribed fire guidelines.

Chapter 6.3 page 10 paragraph 2 
line 5 Better fit.

2 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Chapter 6.6 page 24 paragraph 1 
Bullitt 3

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

3 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Chapter 6.6 page 24 paragraph 4 
Bullitt 2 line 2

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

4 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Chapter 6.6 page 24 paragraph 5 
line 3

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

5 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Chapter 6.8 page 36 paragraph 2 
line 6 & 7

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

6 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Chapter 6.8 page 41 paragraph 6 
line 1 & 2

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

7 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Chapter 6.8 page 46 paragraph 1 
Bullitt 5 line 1

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

8 Replace old guidelines with new ones. Appendix E New guidelines to replace old ones.

9 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 2.24 page 24 
paragraph 2 line 7

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

10 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 3.0 page 29 
Bullitt 1 & 2

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

11 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 4.1.1 page 31 
#6 line 1

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

12 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 4.1.2 page 32 
paragraph 3 Bullitt 2.1

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

13 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 4.1.3 page 32 
paragraph 1 Bullitt 2 line 2

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

14 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 4.1.3 page 32 
paragraph 3 line 3

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.

15 Remove: 15 April and 15 September and replace 
with: 1 April and 30 September 

Appendix D section 4.1.6 page 34 
paragraph 8 line 3

New data showing Indiana bats arrive at 
summer habitat earlier and leave later than 
previous dates.
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SUMMARY OF CAJMTC SITE UTILIZATION DATA  
PRESENTED IN THIS APPENDIX  

 
In order to provide a better summary of overall training site utilization throughout the CAJMTC, 
usage data were gathered for each facility type/location.  Data were gathered by total number of 
personnel trained and by total training hours for the period between April 1st and October 1st (i.e., 
Indiana bat roosting season).  Tables B-1 and B-2 provide the total number personnel trained and 
training hours by location, respectively, for all training that occurred between 2003 and 2009 during 
the roosting season.  Figures B-1 and B-2 provide a spatial representation of this data to illustrate 
where training is more or less concentrated within the CAJMTC.  These figures also depict known 
roost tree locations (standing and down) to demonstrate the correlation between training site usage 
and roost trees at the CAJMTC.  Finally, Tables B-3 and B-4 provide a summary of the total 
number of personnel trained and training hours by year, respectively.  Table B-5 provides a 
summary of the CAJMTC ranges and the types of munitions used at these ranges. 
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FIGURE B-1
PERSONNEL TRAINED BY 

LOCATION (2003 - 2009)

Source Data:  USGS Nineveh, New Bellsville, Edinburgh,& 
Franklin Quadrangles
Projection: NAD 1983 UTM Zone 16N

W:\INANRG\Camp Atterbury\BioAssessment_276225157\MXD\FigB-1_CAJMTC_TrainingSiteUsage_PAX.mxd     JW  Nov 30, 2009
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Facility Description 
Number of 
Personnel 

0 to 1,000 Personnel 

IMS RACE AIRSPACE 0 
LANDFILL (East of TA 206) 10 
RG048 32 
RG049 48 
RG015 49 
RG040 and AFP 601 76 

AFP 601 14 
RG029 122 
RG047 185 
TA 601 220 
TA 602 220 
TA 604 220 
TA 609 220 
TA 600 221 
TA 608 222 
TA 603 224 
RG028 259 
TA 615 265 
TA 614 269 
AVAIL AREA 284 
TA 501 290 
TA 505 290 
TA 506 290 
TA 502 293 
RG032 294 
TA 610 and AFP 605 297 

AFP 605 63 
RG058 333 
TA 510 360 
TA 512 360 
RG033 and OP6 400 

OP 6 12 
TA 616 401 
TA 500 403 
TA 606 and former TA 607 440 
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

Former TA 607 220 
RG160 505 
RG039 520 
TA 103 554 
TA 100 630 
TA 101 643 
TA 521 650 
TA 102 674 
TA 513 and former TA 514 720 

Former TA 514 360 
TA 519 720 
TA 508 and former TA 511 797 

Former TA 511 366 
RG035 800 
TA 509 813 
RG016 821 
TA 612 and former TA 611 865 

Former TA 611 620 
TA 520 and former TA 518 870 

Former TA 518 220 
TA 515 and former TA 517 910 

Former TA 517 550 
TA 415 911 
38TH ID TRAIL (Road through TA 705 AND TA 
706) 925 

1,001 to 2,000 Personnel 

ROUGH_DRIVE (Road around TA 107) 1015 
TA 218 1113 
TA 308 1147 
TA 516 1220 
TA 306 1248 
ENGINEER TRAINING SITE (Between TA 216 
and TA 217) 1288 

RG057 1292 
TA 208 1333 
RG026 and AFP 115 1338 

AFP 115 0 
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

TA 307 and AFP 301& 310 1395 
AFP 301 55 
AFP 310 0 

TA 414 and AFP 452 1447 
AFP 452 0 

TA 210 1450 
TA 803 1498 
TA 115 1510 
TA 305 1575 
RG007 1592 
RG044 1612 
RG017 1615 
TA 112 1631 
RG07A 1664 
TA 416 1673 
DZ LARKIN 1706 
TA 215 1709 
TA 412 1734 
RG008 1789 
RG023 1831 
DZ SMITH 1870 
RG030 1874 
FOXFIRE (North of TA 612 in Impact Area) 1921 
RG050 1924 
TA 217 1936 
TA 304 1939 
TA 211 (Now part of the Western ASP blast arc) 1970 
TA 409 1988 

2,001 to4,000 Personnel 

TA 413 and AFP 453 2050 
AFP 453 0 

TA 209 2115 
TA 402 2138 
TA 709 2159 
TA 406 2256 
TA 301 2291 
TA 800 2294 
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

RG053 2304 
TA 309 and AFP 330& 336 2331 

AFP 330 0 
AFP 336 0 

TA 408 2343 
TA 407 and AFP 454 2374 

AFP 454 21 
TA 311 and AFP 303& 304 2523 

AFP 303 0 
AFP 304 0 

RG061_IED 2580 
TA 303 and AFP 313 &352 2721 

AFP 313 0 
AFP 352 408 

TA 411 2740 
TA 710 and 7B-120 2754 

7B-120 (MFP) 36 
TA 417 2890 
TA 801 2930 
TA 403 3094 
TA 212 3159 
RG031 3176 
TA 400 3187 
RG024 and RG 24A 3284 

RG024 A 1147 
TA 711 3357 
TA 401 3569 
TA 405 3600 
TA 214 and AFP 230 3679 

AFP 230 1525 
TA 110 3709 
TA 216 3726 
LANDNAV7B (Foot-Traffic in TA 201, TA 202, TA 
203, TA 205, TA 206) 3817 

TA 404 3821 
TA 302 and AFP 311& 351 3989 

AFP 311 567 
AFP 351 255 

APPENDIX B  PAGE B - 8 



Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

RG025 3998 

4,001 to10,000 Personnel 

RG038 and AFP 405& 455 4185 
AFP 405 434 
AFP 455 45 

RG009 4197 
SAR_ACADEMY (Search and Rescue Facility) 4284 
RG002 4307 
TA 114 and AFP 116 4315 

AFP 116 0 
RG056 4408 
DRIVE_100 (Roads around TA 107, TA 108, TA 
109, TA 110) 4503 

TA 312 and former TA 316 4516 
Former TA 316 2111 

TA 310 4996 
RG051 and Z RG051 5265 

Z RG051 1785 
TA 204 5698 
RG020 5771 
TA 200 5802 
TA 116 6062 
TA 300 6146 
RG034 6155 
TA 313 6299 
TA 113 6385 
TA 109 6759 
RG021 and RG 21A 6844 

RG021 A 1159 
RG036 7272 

TA 105 7600 
RG043 and AFP 325, 326, 327, 328 7627 

AFP 325 33 
AFP 326 223 
AFP 327 92 
AFP 328 0 

TA 205 8034 
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

TA 315 8124 
TA 802 8448 
TA 213 8968 
TA 108 and OP2 9244 

OP 2 282 
TA 118 and Admin BIV 2&3 9607 

ADMIN BIVOUAC 2 715 
ADMIN BIVOUAC 3 3322 

DZ KLEIBER 9709 
RG001 9747 

10,001 to 90,000 Personnel 

RG055 10126 
RG042 and RG BLDGS 10139 

RG042 Buildings 3996 
KLEIBER_DRIVE (Roads through Klieber DZ and 
TA 213, TA 214) 10143 

TA 701 10186 
TA 106 10233 
RG054 10385 
TA 706 and former TA 708 10570 

Former TA 708 4852 
RG013 10705 
TA 700 10733 
TA 107 11397 
TA 206 and AFP 241&242 11528 

AFP 241 0 
AFP242 0 

TA 203 12329 
LANDNAV15 (Foot-Traffic in DNR Property East 
of TA 218, TA 217, TA 302) 12345 

RG022 12364 
RG005 12366 
RG010 12772 
TA 705 12890 
RG006 12932 
RG011 13187 
TA 702 15366 
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

RG003 15638 

RG004 16892 
TA 117 and IED Lanes, NBC North&South 16950 

IED Lane (Road along the northern boundary of TA 117) 3993 
NBC NORTH 1545 
NBC SOUTH 4713 

TA 207 and Admin BIV 1 17063 
ADMIN BIVOUAC 1 12616 

TA 104 17114 
TA 707 and former TA 704, OP 5 17548 

Former TA 704 10519 
OP 5 545 

TA 202 18112 
RG019 18860 
TA 703 and OP 4 19963 

OP 4 8668 
RG018 20759 
RG014 26232 
TA 201and LITTER, RAPPEL ST & WD 27732 

LITTER Course 317 
Steel Rappel Tower 11127 
Wooden Rappel Tower 58 

RG037 and RG BLDGS, AFP 500& 513 32618 
RG037 Buildings 5196 
AFP 500 121 
AFP 513 76 

AIRFIELD and all items below 36070 
East Ramp 882 
West Ramp 6490 
Hanger 1279 
Airfield Classroom 1841 
Conditioning Course 8016 
Confidence Course 9211 
Leadership Readiness Course 8362 
Drop Zone-Anderson (DZ Andy) 1198 

RG012 44056 
FOB_2_TTB and OP1 46056 
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Table B-1. Total Number of Personnel Trained during the 
Roosting Season by Location between 2003 and 2009 

Number of 
Facility Description 

Personnel 

OP 1 164 
FOB_3_TTB 46426 
CANTONMENT and all items below 54508 

Classroom 614 23101 
HEAT Device 11321 
Pool 1512 
TO 803 1108 
TO 804 1772 
TO 805 6261 
TO 806 10645 

FOB_1_TTB 89512 
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FIGURE B-2
TOTAL TRAINING HOURS BY 

LOCATION (2003 - 2009)

Source Data:  USGS Nineveh, New Bellsville, Edinburgh,& 
Franklin Quadrangles
Projection: NAD 1983 UTM Zone 16N

W:\INANRG\Camp Atterbury\BioAssessment_276225157\MXD\FigB-2_CAJMTC_TrainingSiteUsage_HRS.mxd     JW  Nov 30, 2009
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Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Facility Description 
Total Training 

Hours 

0 to 1,000 Hours 

IMS RACE AIRSPACE <0.1 
RG049 21.3 
TA 602 24.5 
RG048 30.3 
TA 608 47.2 
RG035 53.7 
LANDFILL (East of TA 206) 55.5 
TA 603 61.5 
RG029 66.8 
TA 609 72.4 
RG015 73.5 
RG058 80.0 
TA 601 85.6 
TA 606 and former TA 607 87.2 

Former TA 607 59.2 
TA 610 and AFP 605 88.7 

AFP 605 19.8 
TA 521 89.0 
RG040 and AFP 601 92.3 

AFP 601 29.7 
RG032 92.4 
TA 100 104.3 
TA 505 111.4 
TA 501 111.7 
TA 604 112.6 
TA 500 115.4 
TA 519 115.8 
TA 506 117.8 
RG028 120.7 
TA 516 138.0 
TA 502 141.9 
TA 512 144.7 
TA 510 145.4 
TA 600 146.9 
TA 614 183.4 
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Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

RG033 and OP6 189.0 
OP 6 11.2 

TA 103 191.6 
RG047 198.2 
AVAIL AREA 211.0 
TA 101 225.8 
TA 520 and former TA 518 231.0 

Former TA 518 115.3 
TA 102 238.3 
TA 515 and former TA 517 281.7 

Former TA 517 137.1 
TA 508 and former TA 511 286.8 

Former TA 511 140.0 
TA 513 and former TA 514 289.9 

Former TA 514 145.3 
TA 509 298.3 
TA 210 333.6 
TA 211 (Now part of the Western ASP blast arc) 340.4 
TA 115 360.2 
RG016 375.7 
DZ SMITH 399.8 
TA 415 432.1 
RG026 and AFP 115 434.5 

AFP 115 16.3 
TA 209 438.0 
RG039 448.5 
TA 400 452.5 
RG160 470.7 
DZ LARKIN 482.2 
TA 215 483.8 
TA 306 494.8 
RG057 506.9 
TA 308 526.8 
TA 416 589.0 
RG017 593.6 
TA 405 605.4 
TA 414 and AFP 452 632.6 
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Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

AFP 452 1.7 
TA 408 644.7 
RG053 672.7 
RG061_IED 686.5 
TA 409 708.0 
TA 709 724.6 
RG050 770.4 
LANDNAV7B (Foot-Traffic in TA 201, TA 202, TA 203, TA 205, TA 206) 799.9 
38TH ID TRAIL (Road through TA 705 AND TA 706) 811.2 
RG043 and AFP 325, 326, 327, 328 823.7 

AFP 325 16.2 
AFP 326 118.4 
AFP 327 29.2 
AFP 328 1.3 

ROUGH_DRIVE (Road around TA 107) 874.3 
RG07A 901.8 
RG023 912.0 
TA 417 926.4 
TA 710 and 7B-120 944.3 

7B-120 (MFP) 35.8 
RG044 956.2 

1,001 to 2,000 Hours 

TA 208 1006.0 
TA 312 and former TA 316 1012.8 

Former TA 316 320.9 
FOXFIRE (North of TA 612 in Impact Area) 1013.1 
RG030 1036.3 
DRIVE_100 (Roads around TA 107, TA 108, TA 109, TA 110) 1108.5 
TA 309 and AFP 330& 336 1215.4 

AFP 330 1.8 
AFP 336 1.8 

SAR_ACADEMY (Search and Rescue Facility) 1219.9 
TA 711 1300.7 
TA 615 1335.6 
RG007 1378.5 
TA 116 1395.7 
ENGINEER TRAINING SITE (Between TA 216 and TA 217) 1455.7 
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Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

RG038 and AFP 405& 455 1461.6 
AFP 405 85.8 
AFP 455 12.4 

TA 303 and AFP 313 &352 1471.7 
AFP 313 5.6 
AFP 352 180.3 

TA 403 1476.2 
TA 105 1527.5 
TA 612 and former TA 611 1533.6 

Former TA 611 145.3 
RG024 and RG 24A 1542.6 

RG024 A 474.0 
RG031 1579.8 
TA 406 1615.9 
TA 112 1655.1 
TA 407 and AFP 454 1676.7 

AFP 454 35.6 
RG008 1744.4 
TA 404 1748.4 
TA 311 and AFP 303& 304 1758.5 

AFP 303 2.2 
AFP 304 0.3 

TA 412 1787.1 
TA 413 and AFP 453 1830.8 

AFP 453 1.5 
RG056 1836.3 
TA 800 1842.1 
TA 411 1846.0 
TA 307 and AFP 301& 310 1895.5 

AFP 301 0.3 
AFP 310 1.8 

RG034 1964.4 

2,001 to 3,000 Hours 

TA 304 2033.5 
TA 305 2082.9 
TA 310 2085.1 
TA 300 2155.0 
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Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

TA 705 2157.9 
TA 214 and AFP 230 2172.7 

AFP 230 399.6 
RG020 2225.4 
TA 801 2256.7 
TA 616 2324.8 
TA 401 2413.8 
TA 402 2429.4 
RG025 2454.2 
TA 313 2493.3 
RG009 2498.5 
KLEIBER_DRIVE (Roads through Klieber DZ and TA 213, TA 214) 2554.1 
TA 218 2579.0 
TA 113 2611.4 
TA 315 2642.7 
TA 110 2659.5 
TA 701 2661.3 
TA 702 2707.3 
RG054 2761.8 
TA 301 2767.2 
TA 213 2872.0 
TA 217 2984.7 

3,001 to 5,000 Hours 

TA 109 3061.0 
TA 803 3062.8 
TA 104 3108.1 
TA 107 3176.3 
RG051 and Z RG051 3213.8 

Z RG051 2024.2 
TA 216 3223.4 
TA 114 and AFP 116 3242.7 

AFP 116 3.8 
TA 212 3246.5 
RG002 3274.8 
TA 706 and former TA 708 3363.7 

Former TA 708 1574.6 
TA 108 and OP2 3365.4 

APPENDIX B  PAGE B - 19 



Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

OP 2 326.1 
TA 204 3401.1 
TA 302 and AFP 311& 351 3403.0 

AFP 311 135.3 
AFP 351 15.2 

TA 207 and Admin BIV 1 3564.2 
ADMIN BIVOUAC 1 1538.0 

RG042 and RG BLDGS 3569.2 
RG042 Buildings 1259.9 

DZ KLEIBER 3610.2 
RG021 and RG 21A 3680.8 

RG021 A 433.1 
TA 700 3781.1 
RG001 3817.7 
TA 200 3867.3 
TA 707 and former TA 704, OP 5 3949.5 

Former TA 704 1189.5 
OP 5 408.9 

RG055 4045.9 
LANDNAV15 (Foot-Traffic in DNR Property East of TA 218, TA 217, TA 
302) 4118.5 
TA 205 4260.7 
TA 106 4436.4 
TA 117 and IED Lanes, NBC North&South 4725.3 

IED Lane (Road along the northern boundary of TA 117) 1065.0 
NBC NORTH 531.0 
NBC SOUTH 816.9 

TA 118 and Admin BIV 2&3 4909.0 
ADMIN BIVOUAC 2 268.1 
ADMIN BIVOUAC 3 374.5 

5,001 to 27,000 Hours 

RG019 5115.0 
FOB_3_TTB 5250.9 
TA 703 and OP 4 5289.3 

OP 4 3034.9 
TA 802 5313.4 
RG013 5355.7 
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Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

TA 206 and AFP 241&242 5713.4 
AFP 241 0.1 
AFP242 0.1 

RG018 5822.5 
RG010 5855.0 
TA 203 6177.1 
RG014 7534.5 
TA 202 7826.9 
RG037 and RG BLDGS, AFP 500& 513 7971.8 

RG037 Buildings 885.8 
AFP 500 14.6 
AFP 513 15.0 

FOB_2_TTB and OP1 8256.0 
OP 1 326.1 

RG036 8411.0 
RG022 8550.8 
FOB_1_TTB 8854.7 
RG011 9570.5 
RG012 9940.0 
TA 201and LITTER, RAPPEL ST & WD 10827.4 

LITTER Course 64.8 
Steel Rappel Tower 3303.0 
Wooden Rappel Tower 64.9 

CANTONMENT and all items below 11009.8 
Classroom 614 1902.3 
HEAT Device 2418.8 
Pool 275.2 
TO 803 1103.2 
TO 804 2248.7 
TO 805 2561.8 
TO 806 762.3 

AIRFIELD and all items below 16119.8 
East Ramp 1073.0 
West Ramp 2739.3 
Hanger 1496.4 
Airfield Classroom 1495.6 
Conditioning Course 2568.6 

APPENDIX B  PAGE B - 21 



Table B-2. Total Number of Training Hours during the Roosting Season by Location 
between 2003 and 2009 

Total Training 
Facility Description 

Hours 

Confidence Course 3150.1 
Leadership Readiness Course 2907.9 
Drop Zone-Anderson (DZ Andy) 620.9 

KD Range Complex (includes RG003, RG004, RG005 and RG006) 26273.3 
RG003 5671.1 
RG004 5100.4 
RG005 5279.1 
RG006 10222.7 

APPENDIX B  PAGE B - 22 



 

Table B-3. Total Number of Personnel Trained during the 
Roosting Season by Year 

Year Number of Personnel 

2003 134,999 
2004 134,723 
2005 128,349 
2006 158,484 
2007 217,575 
2008 212,743 
2009 211,088 

 
 
 

Table B-4. Total Number of Training Hours during the Roosting 
Season by Year 

Year Total Training Hours 

2003 19,133 
2004 33,810 
2005 37,527 
2006 35,857 
2007 54,089 
2008 100,506 
2009 148,796 
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Table B–5.  Ranges and Munitions Used at CAJMTC 

Range Number (if listed) and Name Weapons Used 

1.  Woodhill Multi-use 

M16 25m Zero, M16 25M Alt Crs “C” 
M16 NBC, 
M16 Night Fire, 
M60 10m Zero, 
M249 10m Zero, 
Pistol, .38 cal, 45 cal & 9mm 

2.  Woodfill Police 
45 Cal & 9mm Police Tactics, 
5.56 Police Tactics 
Shotgun Practice, Swat House Tactics 

3.  Woodfill KD-1  

M16 25m Zero 
M15 30m Zero 
M16 Army/Marine Courses 
Shotgun Practice 
M24/M86 Sniper Practice, Sniper Snaps & 
Movers 
NRA High Power Matches 

4.  Woodfill KD-2 

M16 25m Zero, 
M16 30m BZO, 
M16 Army/Marine Courses 
Shotgun Practice, 
M24/M86 Sniper Practice 
Sniper Snaps & Movers 
NRA High Power Matches 
81mm SRTR 

5.  Woodfill KD-3 

M16 Army/Marine Courses, 
Shotgun Practice, 
M24/M86 Sniper Practice 
Sniper Snaps & Movers 
NRA High Power Matches 
81mm SRTR 

6.  Woodfill KD-4 

M16 Army/Marine Courses 
Shotgun Practice 
M25/M86 Sniper Practice 
Sniper Snaps & Movers 
NRA High Power Matches 
Sniper Unknown Distance 
M60 LMG 

7.  Woodfill 203-TP 40mm TP Practice 
40mm TP Qualify 

8.  Woodfill 203-HE 40mm HE Practice 

9.  Michael Pistol East 

45 Cal & 9mm 25m AQPC, 
45 Cal & 9mm 7/15/25yd 
Shotgun Practice 
M3 Machine gun 
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Table B–5.  Ranges and Munitions Used at CAJMTC 

Range Number (if listed) and Name Weapons Used 

10.  Michael Combat Pistol 45 Cal & 9mm Combat Course 
Night Fire Course 

11.  Michael Multi-Purpose MG 

M249/M60/M2 Training Practice/Qualification 
M24 Sniper Practice/Qualification 
Sniper Unknown Distance 
M249/M60 Night Practice/Qualification 

12.  Michael Multi-Use 

M16 25m Zero 
M16 25mm Alt Crs “C” 
M16 NBC 
M16 Night Fire 
M60 10m Zero 
M249 10m Zero 
45 Cal & 9mm, 25m AQPC 

13.  Michael 3 

M16 25m Zero 
M16 25 m Alt Crs “C” 
M16 NBC 
M16 Night Fire 9 (adjusted) 
M60 10m Zero 
M249 10m Zero 
M2 10m Zero 
45 Cal & 9mm 25m AQPC 

14.  Michael Record Fire 

M16 Record Fire Qual 
M16 Battle Site Zero 
M16 Auto Fire 
M16 Feedback 75/175/300 

15.  McGee 81mm Sabot 81mm Sabot Practice 

16.  McGee Subcal Light Antiarmor Weapon 
(LAW) 

35mm SubCal Practice 
 

17.  Practice Hand Grenade Hand Grenade Qualification (TP only) 

18.  McGee Record Fire 

M16 Record Fire Qualification 
M16 Battle Site Zero 
M16 Auto Fire 
M16 Feedback 75/175/300 
M16 Night Fire 

19. McGee Light MG 

M16 25m Zero 
M16 25m Alt Crs “C” 
M16 NBC 
M60 20m Zero 
M249 10m Zero 
M2 10m Zero (Plastic) 
45 Cal & 9mm 25m AQPC 
Shotgun Practice 
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Table B–5.  Ranges and Munitions Used at CAJMTC 

Range Number (if listed) and Name Weapons Used 

20.  McGee Heavy MG 

M16 25m Zero 
M16 25m Alt Crs “C” 
M16 NBC 
M16 Night Fire (adjusted) 
M60 10m Zero 
M2 10m Zero 
45 Cal & 9mm, 25m AQPC 
60mm Mortar (track & ground) 
25mm Bradley Practice 
Shotgun Practice 

21.  McGee 10/25 

M16, 25m Zero 
M16 25m Alt Crs “C” 
M16 NBC 
M16 Night Fire (adjusted) 
M60 10m Zero 
M249 10m Zero 
45 Cal & 9mm 25 m AQPC 
60mm Mortar (track & ground) 
Shotgun Practice 

22.  McGee Recoilless Rifle 

M16, 25m Zero 
M16 25m Alt Crs “C” 
M16 NBC, M16 Night Fire (adjusted) 
M60 10m Zero 
M249 10m Zero 
45 Cal & 9mm 25 m AQPC 
60mm Mortar (track & ground) 
Shotgun Practice 
84mm AT-4 Practice 
66mm LAW & 202 Flash Practice 
83mm SMAW Practice 
105/155/203 Arty direct fire 
165m CEV TP Only 
Dragon 
MK-19 40mmm HE & TP 

23.  McGee LAW 

Claymore 
84mmm At-4 Practice 
66mm LAW & 202 Flash Practice 
83mm SAW Practice 
40mm M203 HE Practice 

24.  McGee Heli-gunship 

20mm & 30mm Helicopter guns 
40mm TP nose cannon 
2.75 rockets TP 
7.62mm mini-gun 
Claymore 
Aerial TOW 
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Table B–5.  Ranges and Munitions Used at CAJMTC 

Range Number (if listed) and Name Weapons Used 

25.  Wilder Machine Gun 

M60 Trans Practice/Qualification 
M24 Sniper Practice/Qualification 
Sniper Unknown Distance 
M60 Night Practice/Qualification 

26.  Tipton Tank 

Tipton Tank 105/29mm (TP) 
50 Cal Field Fire Mounted 
Inbore .50 Cal (Table VII) 
MK-19 40mm (TP only) 
1200m Zero 
Sniper Unknown Distance 

30.  MP-15 

TOW TP (ground & vehicle) 
Dragon 
MK-16 40mm HE & TP 
Squad Defense live fire M16, M60, M203, 
LAW, Flash 

9mm pistol, M16, M4 carbine, Squad Automatic 
Weapon (SAW), M60 MG, Cal .50 MG, TOW 
(Practice), 105mm(TP)/120mm(TP) tank. Note: 
Tanks have not used the range since around 2001 
and we have no tank units in the state and none 
that train here anymore. The range is almost 
exclusively used for convoy live fire training. 

37.  MPTR 

38.  Hickham Door Gunner Range 
M60 Door-gunner Practice 
M134 Minigun Side-mount 
Day & Night 

43.  Lick Creek Platoon Assault 

M16 
M60 
M203 TP 
3.5 Subcal LAW 

44.  Heavy Demolition 40lb Max charge, elect & non-elect charged 

52.  Light Demolition 1 1/5lb Max charge, elect & non-elect charged 

53.  Practice Hand Grenade Hand Grenade Qualification (TP only) 

54.  Live Hand Grenade M67 Fragmentation Practice (HE) 

SRTR Range 81mm SRTR 

Squad Technique of Fire 

M16 
M60 
M203 TP 
3.5 Subcal LAW/99mm AT4 TT 
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Table B–5.  Ranges and Munitions Used at CAJMTC 

Range Number (if listed) and Name Weapons Used 

3B Squad Assault 
M16 
M60 
M203 TP 

4B Squad Assault 3.5 Subcal LAW/9mm AT4 TT 

6BW Squad Assault 
M16 
M60 
M203 TP 

6BE Squad Assault 
M16 
M60 
M203 TP 

Source: INARNG, 2009; SAIC, 1998 
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  U.S. Fish & Wildlife Service 
 

U.S. Fish & Wildlife Service - Indiana       Revised 2/14/08 
Bloomington Ecological Services Field Office 
(812) 334-4261 

  
BFO Forest Management Guidelines for Informal Section 7 Consultations 
on Indiana Bats (Myotis sodalis) within the State of Indiana 
 
These guidelines were developed by the Bloomington Field Office (BFO) of the U.S. Fish and 
Wildlife Service (FWS) to conserve the federally endangered Indiana bat (Myotis sodalis) and its 
summer habitat within the State of Indiana.  Adherence to these guidelines will result in forest 
habitat that is suitable for Indiana bat use, but may not represent optimal habitat.  Maintaining or 
creating optimal Indiana bat maternal habitat typically would require more intensive 
management practices than provided here.  This is a working document and periodically will be 
revised as new data warrant. 
 
Because the risk of incidental take of Indiana bats in forest stands managed in accordance with 
these guidelines is discountable or insignificant, the BFO typically will provide written 
concurrence letters to managers seeking Section 7 compliance (i.e., informal consultation will 
suffice).  However, if these management guidelines cannot be followed or conflict with other 
management goals or directives, then forest managers are strongly encouraged to contact the 
BFO to discuss all of their options (e.g., greater management flexibility may be achieved via 
formal Section 7 consultation).   
 
FOREST MANAGEMENT GUIDELINES 
 
1. At least 60% canopy cover (on a stand-by-stand basis, depending on size of stands) shall be 

maintained after any timber harvest activities. 
 
2. Shagbark hickory (Carya ovata) or shellbark hickory (C. laciniosa) trees shall not be 

harvested or manipulated during timber stand improvement (TSI) activities, unless the 
combined density of these species exceeds 16 trees/acre.  If present, at least 16 live shagbark 
and shellbark hickory (combined) >11" dbh must be maintained per acre. 

 
3. Standing snags shall not be felled/removed, except where they pose a serious human safety 

hazard (a tree with <10% live canopy should be considered a snag).  Snags that have no 
remaining bark and no visible cracks, splits, or hollows may be felled as well as any snags 
leaning more than 45º from vertical. 

 
4. The following species of trees have been identified as having relatively high value as 

potential Indiana bat maternity roost trees: 
shagbark hickory (Carya ovata)  
shellbark hickory (Carya laciniosa) 
bitternut hickory (Carya cordiformis) 
silver maple (Acer saccharinum) 
sugar maple (Acer saccharum) 
green ash (Fraxinus pennsylvanica) 
white ash (Fraxinus americana) 

eastern cottonwood (Populus deltoides) 
northern red oak (Quercus rubra) 
post oak (Quercus stallata) 
white oak (Quercus alba) 
slippery elm (Ulmus rubra) 
American elm (Ulmus americana) 
black locust (Robinia pseudoacacia) 

(Tree species based on literature and unpublished roosting data). 
 



 

U.S. Fish & Wildlife Service - Indiana       Revised 2/14/08 
Bloomington Ecological Services Field Office 
(812) 334-4261 

On average, at least 3 live trees per acre >20" dbh (of the high-value species listed above) 
shall always be maintained in the stand (a tree with <10% live canopy should be considered 
a snag).  These “leave trees” must be the largest trees of the listed species remaining in the 
stand.  An additional 6 live trees per acre >11" dbh (of the species listed above) must also be 
maintained.  The "per acre" requirement can be expressed as the average per acre on a 
stand-wide basis, depending on the definition of a stand. 
 
If there are no trees >20" dbh to leave, then 16 live trees per acre must be left, and these 
must include the largest specimens of the listed species remaining in the stand.  

 
5. No timber harvest or TSI activities shall occur within 100 feet of a perennial stream or 

within 50 feet of an intermittent stream. 
 
6. No felling of trees >3” dbh while Indiana bats may be present from 1 April through 30 

September (i.e., trees may be felled from 1 October through 31 March). 
 
PRESCRIBED FIRE GUIDELINES 
 
1. Prescribed burns shall not be conducted from 15 April through 15 September in burn areas 

containing potential bat roost trees/snags >3” dbh.   
 
2. Temporary fire breaks shall be created/maintained around any known Indiana bat primary 

maternal roost trees that fall within a proposed burn area prior to the burn.   
 
 
 
NOTE: If any of these guidelines cannot be followed or additional clarification is needed, then 
please contact the BFO. 
 
NOTE: If proposed forest/timber management actions or prescribed burns will occur within a 5-
mile radius of a known Indiana bat hibernaculum, then please contact the BFO for additional 
guidance.  Indiana bat hibernacula in Indiana are known to occur in Crawford, Greene, Harrison, 
Lawrence, Martin, Monroe, Orange, and Washington counties. 
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Compensatory Mitigation Plan 
Prepared by: AquaTerra Consulting, Inc. 

 
 
EXECUTIVE SUMMARY 
 
The Indiana Army National Guard proposes the development of a Multi-Purpose 
Machine Gun Range (MPMG) on an approximately 90 acre project site on the 
Camp Atterbury Joint Maneuver Training Center (CAJMTC) property.  The site 
contains  approximately 5,000 linear feet of intermittent channels and 
approximately 6.52 acres of adjacent forested wetlands.  
 
Development includes construction of firing lanes, targets, access roadways, and 
utilities.  The purpose of the project is to facilitate construction of a Multi-Purpose 
Machine Gun Range to improve training and readiness capabilities of CAJMTC. 
 
Proposed mitigation will consist of a combination of: developing wetlands at an 
off-site location, re-planting/enhancing wetlands & channels temporarily disturbed 
at the MPMG site, stream channel rehabilitation/enhancement at an off-site 
location, and enhancement of existing wetland functions at an off-site location. 
 

Proposed Impact Summary 
Type Description Acres/lin ft 

Wetland Fill (permanent loss) 1.64 acres
Wetland Clear Only (conversion  PFO to PSS) 3.28 acres
Wetland Clear Only (conversion  PFO to PEM) 0.72 acres
Wetland No-Impact (undisturbed) 0.88 acres
Intermittent Channel Relocated to Culvert 655 lin ft
Intermittent Channel Relocated to Open Channel 595 lin ft
Intermittent Channel Clear Only 2,760 lin ft
Intermittent Channel Temporary (utility crossing) 52 lin ft
Intermittent Channel No-Impact (undisturbed) 950 lin ft

Table 1  Proposed Impact Summary 
 

Proposed Mitigation Summary 
 Acres Linear Feet 
Wetland Mitigation 10.56  
Wetland Enhancement 3.7  
Upland Buffer (Wetland Enhancement) 1.8  
Stream Restoration  (Daylight Channel) 1.65 655’ 
Stream Enhancement (Wetland Outlet Channels) 0.1 700’ 
On-Site (Wetland Conversion Areas) 4  
On-Site (Open Channel Relocation) 0.3 595 
On-Site  (Existing Channel Clear) 1.25 2,760 
Upland Buffer (Wetland Mitigation) 0.7  

TOTALS: 24.06 1,355’ 

Table 2  Proposed Mitigation Summary 
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1. INTRODUCTION 
 
A. Applicant/Agent: 
  
Company Name:  
Indiana Army National Guard 
Joint Forces Headquarters 
Indiana- JFHQ-IN-FMO-EN 
Contact Person:  LTC Richard Jones 
Address:  3764 W Morris Street 
City: Indianapolis  State: IN Zip: 46241 
Phone:  317/   Fax:  
 
Agent:  AquaTerra Consulting, Inc. 
Contact Person:  Randy Jones 
Address:  151 North Home Avenue 
City: Franklin  State:  IN Zip:  46131 
Phone:  317/ 502-7897 Fax:  866/ 827-5608 
Email:  Randy@aquaterracons.net 
 
 
B. Purpose & Objectives: 
 
To compensate for wetland/stream uses lost at the MPMG impact site through a 
combination of off-site wetland and stream channel development and careful 
consideration of on-site resources .   
 
C. Impact Description 
 
Creation of the MPMG range requires clearing of existing forested vegetation to 
establish line-of-sight for firing lanes, installation of target structures, access 
roads, and utilities.  Fill in wetland and stream areas was limited to road 
crossings and target placement, where avoidance was not possible. 
 
D. Alternatives-  Avoidance/Minimization of Impacts 
 
The MPMG Range planners have undertaken a comprehensive and exhaustive 
approach to avoiding and minimizing the required impacts to wetlands and 
streams at the project site.  Supplemental information, including the Benham 
“Project Planning Documentation Charrette”1, and the AMEC wetland delineation 

                                                           
1 The Benham Companies, LLC. “ Multi-Purpose Machine Gun Range Project Planning Documentation 
Charrette”  May 25, 2007 
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of the project site2, demonstrate the extraordinary steps taken to site and plan 
the MPMG Range around existing waterbodies. 
 
Every attempt to avoid & minimize impacts to existing waters was considered 
and pursued during site selection and design, including:  relocation and redesign 
of the original site to the north to avoid potential impacts to over 32 acres of 
wetlands identified in the area, reduction of the original range footprint, and 
intensive site design to limit wetland/stream fill and clearing to that which is 
absolutely essential to provide for range functionality.  Specific changes made 
following the 60% design submittal include: 
 
♦ Moved entire range 150 feet easterly toward Mauxferry Road and rotated 

it to reduce the environmental impact on wetlands.  The rotation of the 
range essentially moved the 800 meter target line about 1,000’ to the 
north. 

♦ Eliminated the 900 meter and 1000 meter targets to reduce the overall 
size of the range. 

♦ Reduced the number of targets from 124 to 80 consisting of 10 double 
Stationary Infantry Targets (SIT’s) and 70 single SIT’s. 

♦ Reduced the different kinds of targets to just single and double SIT’s. 
♦ Eliminated the latrine and covered mess shelter. 
♦ Moved the location of some of the targets and trails to reduce the 

environmental impact on the wetlands and water courses. 
♦ The earthwork required to achieve line-of-sight to each target was greatly 

optimized and significantly reduced. 
♦ The 60% review meeting also suggested eliminating the down-range data 

lines to save money.  This suggestion has not been incorporated, and the 
project currently fits within budget.  Benham recommends leaving the 
targets hard-wired for data if it continues to stay within budget. 

 
A comprehensive discussion is included in the Alternatives Analysis in the 
appendices. 
 
2. PROPOSED IMPACT SITE 
 
A. Location 

 
County: Bartholomew 
Civil Township: German Section: 18, 19 
Township: 10 North  Range:  5 East 
Quad:  Nineveh, IN   Lat/Long:  39.202663° N     -86.012298° W 
8-Digit HUC:  Driftwood River- 05120204 

                                                           
2 AMEC Earth & Environmental, Inc.  “Wetland/Waterbody Delineation Report” January 2008.  
Addendum, April 11, 2008,   Addendum, November 11, 2008. 
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Directions:  Northwest corner of Bearrs Road and  Mauxferry Road on Camp 
Atterbury Joint Maneuver Training Center (CAJMTC) property. 
 
 
B. Surrounding Land Use 

 
Land-use in the surrounding areas is predominantly undeveloped and forested 
with deciduous trees.   The proposed site for the MPMG facility is approximately 
90 acres in size and is situated within the impact area of Camp Atterbury.  The 
Infantry Squad Battle course is located to the southwest of the proposed site. 
 
The land to the south and west of the original footprint was a training range 
constructed for use around the second world war.  The site is located in the 
central range area and is collocated with thirty other training ranges. 
 
The CAJMTC property comprises approximately 33,760 acres and includes 
portions of Bartholomew, Brown, and Johnson Counties.   

 
 

C. Classification  (Wetlands & Streams) 
 
The waterbodies present in the proposed MPMG Range area include: 
 
SITE/Series # CLASS ESTIMATED AMOUNT OF AQUATIC RESOURCE IN 

REVIEW AREA JURISDICTION 

A/F 
PFO- 26.32(a) 
PSS- 0.64 (a) 
PEM- 0.07 (a) 

27.03  (ACRES) 404-WETLAND 

B PFO- 0.67 (a) 0.67  (ACRES) 404-WETLAND 

C 
PFO- 5.15 (a) 
PSS- 2.1 (a) 
PEM- 0.04 (a)  

7.29  (ACRES) 404-WETLAND 

D PEM- 0.07 (a) 0.07 (ACRES) 404- WETLAND 
H PFO- 1.29 (a) 1.29 (ACRES) 404-WETALND 

I PFO- 2.18 (a) 
PSS- 0.05 (a) 2.23 (ACRES) 404- WETLAND 

J PFO- 0.65 (a) 0.65 (ACRES) 404- WETLAND 
Stream 1 intermittent 2,128 lin ft. 404- tributary 
Stream 2 intermittent   966 lin. ft. 404- tributary 
Stream 3 intermittent 1,937 lin. ft. 404- tributary 

Road Ditch 
(A) intermittent   646 lin. ft. 404- tributary 

Road Ditch 
(B) intermittent   406 lin. ft. 404- tributary 

Drainage 
Ditch ephemeral   113 lin ft. 404- tributary 

Stream 4 intermittent 1,934 lin. ft. 404- tributary 
Stream 5 intermittent   947 lin. ft. 404- tributary 

 Total PFO:  36.26 acres 
 Total PSS:   2.79 acres 
 Total PEM:   0.18 acres 

Total Wetlands:  39.23 acres 
Total Intermittent/ephemeral channel (lin. ft.):   9,077’ 

Table 3  Original Impact Site Waterbodies 
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The original site alignment was shifted to avoid the majority of these 
wetlands/stream channels identified above.  In the current/final site layout, the 
following waterbodies are present: 
 
Wetland/Stream 

ID CLASS ESTIMATED AMOUNT OF AQUATIC RESOURCE 
IN REVIEW AREA JURISDICTION 

A/F PFO 4.3  (ACRES) 404-WETLAND 
H PFO 0.07  (ACRES) 404-WETLAND 
I PFO/PSS 2.14  (ACRES) 404-WETLAND 

Stream 1 intermittent 1638 Lin ft 404- TRIBUTARY 
Stream 3 intermittent 552 Lin ft 404- TRIBUTARY 
Stream 4 intermittent 1842 Lin ft 404- TRIBUTARY 
Stream 5 intermittent 981 Lin ft 404- TRIBUTARY 

    
  Total Wetlands: 6.51 acres 
  Total intermittent Channel: 5013 lin ft 

Table 4  Final Impact Site Waterbodies 
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Figure 1  MPMG Site Wetlands/Streams 
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D. Existing Conditions- Landscape Setting/Ecosystem Context 
 
The existing intermittent stream channels and associated forested wetlands are 
situated in relatively flat areas between hills and form headwaters of two, 
separate 14-digit watersheds (Nineveh Creek & Muddy Branch Creek) which 
both feed the Driftwood River.  The topography is fairly steep, with adjacent 
slopes up to 50%. 
 
Surface water runoff from adjacent hillsides and possibly shallow groundwater 
movement down-gradient, provide a source of hydrology for the wetlands and 
stream channels.  Although no hydric soils are mapped in the vicinity, conditions 
observed in the wetlands indicate saturated conditions for a duration sufficient to 
form hydric features in the upper extent. 
 
The plant community in the wetlands, along stream channels, and in the 
associated uplands, is dominated by a mature forest community. 
 
 
E. Field Observations-  data sheets  
 
 See included “Delineation Report’3 
 

 

                                                           
3 AMEC Earth & Environmental, Inc.  “Wetland/Waterbody Delineation Report” January 2008.  
Addendum, April 11, 2008,   Addendum, November 11, 2008. 
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Photo 1   Typical intermittent channel at MPMG Site 

 
 
Photo 2   Typical forested wetland at MPMG Site 
 
F. Climate4 
 
WETS Station : COLUMBUS, IN1747                   Creation Date: 01/22/2003 
Latitude:  3913      Longitude:  08554        Elevation:  00630  
State FIPS/County(FIPS):  18005     County Name: Bartholomew  
Start yr. - 1971   End yr. - 2000 
-------------------------------------------------------------------------| 
          |       Temperature     |           Precipitation              | 
          |       (Degrees F.)    |              (Inches)                | 
          |-----------------------|--------------------------------------| 
          |       |       |       |        |   30% chance    |avg |      | 
          |       |       |       |        |    will have    |# of| avg  | 
          |-------|-------|-------|        |-----------------|days| total| 
  Month   |  avg  |  avg  |  avg  |   avg  | less   | more   |w/.1| snow | 
          | daily | daily |       |        | than   | than   |  or| fall | 
          |  max  |  min  |       |        |        |        |more|      | 
-------------------------------------------------------------------------| 
January   |  36.4 |  18.9 |  27.6 |   2.66 |   1.66 |   3.30 |  5 |  4.9 | 
February  |  41.6 |  22.2 |  31.9 |   2.63 |   1.63 |   3.40 |  5 |  3.4 | 
March     |  52.4 |  31.0 |  41.7 |   3.66 |   2.50 |   4.16 |  7 |  1.8 | 
April     |  63.7 |  40.7 |  52.2 |   4.36 |   2.85 |   5.08 |  8 |  0.0 | 
May       |  73.7 |  51.5 |  62.6 |   4.63 |   3.38 |   5.42 |  8 |  0.0 | 

                                                           
4 ftp://ftp.wcc.nrcs.usda.gov/support/climate/wetlands/in/18005.txt 
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June      |  82.1 |  61.0 |  71.6 |   3.45 |   2.26 |   4.27 |  6 |  0.0 | 
July      |  85.9 |  64.9 |  75.4 |   4.02 |   2.58 |   4.60 |  6 |  0.0 | 
August    |  84.4 |  62.5 |  73.5 |   3.75 |   2.63 |   4.74 |  5 |  0.0 | 
September |  78.3 |  54.3 |  66.3 |   3.06 |   1.77 |   3.82 |  5 |  0.0 | 
October   |  66.7 |  42.0 |  54.3 |   2.78 |   1.80 |   3.22 |  5 |  0.1 | 
November  |  53.3 |  33.7 |  43.5 |   3.75 |   2.59 |   4.43 |  6 |  0.5 | 
December  |  41.3 |  24.3 |  32.8 |   3.16 |   2.29 |   4.06 |  6 |  2.6 | 
----------|-------|-------|-------|--------|--------|--------|----|------| 
----------|-------|-------|-------|--------|--------|--------|----|------| 
  Annual  | ----- | ----- | ----- | ------ |  38.42 |  45.58 | -- | ---- | 
----------|-------|-------|-------|--------|--------|--------|----|------| 
  Average |  63.3 |  42.3 |  52.8 | 3.49 | ------ | ------ | -- | ---- | 
----------|-------|-------|-------|--------|--------|--------|----|------| 
  Total   | ----- | ----- | ----- |  41.92 | ------ | ------ | 72 | 13.3 | 
----------|-------|-------|-------|--------|--------|--------|----|------| 
-------------------------------------------------------------------------| 
 
GROWING SEASON DATES  
 
--------------------------------------------------------------------------- 
                     |                     Temperature 
---------------------|----------------------------------------------------- 
      Probability    | 24 F or higher  | 28 F or higher  | 32 F or higher  |  
---------------------|-----------------|-----------------|----------------- 
                     |              Beginning and Ending Dates 
                     |                Growing Season Length 
                     | 
       50 percent *  |   3/24 to 11/11 |   4/ 5 to 10/30 |   4/17 to 10/17   
                     |     232 days    |     208 days    |     183 days         
                     |                 |                 | 
       70 percent *  |   3/19 to 11/16 |   4/ 1 to 11/ 3 |   4/13 to 10/21   
                     |     242 days    |     216 days    |     191 days         
                     |                 |                 | 
--------------------------------------------------------------------------- 
 * Percent chance of the growing season occurring between the Beginning 
   and Ending dates. 

Table 5  Climate table 

 
 
G. Water Quality-  303(d) 
 
The Driftwood River is listed on the Indiana Department of Environmental 
Management 2008 Approved 303(d) list of Impaired Waterways5, for impairments 
due to E. coli bacteria contamination. 
 
 
H. Functional Assessment Tool 
 
No formal functional assessment was conducted on the wetlands or stream 
channels.  Due to the location in mature forest habitat and relatively undisturbed 
contributing watersheds, the areas are assumed to be of high quality.  
Additionally, site access to the MPMG is limited due the potential presence of un-
exploded ordinance, with the location being in the CAJMTC Impact Area. 
                                                           
5 http://www.in.gov/idem/files/303d_list_2008_approved.xls 
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Site reconnaissance inspections of the wetland and stream channel area did not 
display any visual signs of impairment, encroachment, or dominance of invasive 
species.   
 
 
 
3. PROPOSED MITIGATION SITES 
 
A. Site Selection 
 
Selection of a mitigation site was limited to available areas on CAJMTC property, 
in the interest of timing and cost.  Seventeen potential mitigation sites were 
identified using off-site parameters including: available size, presence of hydric 
soils, proximity to receiving stream, proximity to National Wetland Inventory 
areas, existing land cover, 8-digit watershed area, existing drainage features, 
and existing or potential use by CAJMTC. 
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Figure 2  Mitigation Alternatives 
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A field reconnaissance of preferable sites was conducted to evaluate site 
conditions to determine suitability.  Many of the candidate sites were excluded 
from further consideration due to presence of existing wetlands or forested 
communities, location in the CAJMTC Impact Area or in areas of heavy training 
use, or lack of suitable topography, soils and/or hydrologic features. 
 
A list of nine potential Courses of Action (COA) was established by Indiana 
National Guard personnel and presented in a Decision Brief6 to key decision-
makers at a meeting conducted on May 5, 2009.  Through a series of defined 
screening criteria, the list of eligible COA’s was limited to three viable 
alternatives.  The remaining three COA’s received further consideration using a 
set of four quantifiable evaluation criteria, including:  Compatible Use, Future 
Expansion, Training Value, and Construction Cost. 
 
Based on the evaluation criteria, COA #2 emerged as the preferred site.  
Consensus was reached by the decision-making team to select COA #2 as the 
most viable site on which to conduct wetland mitigation activities. 
 
In an effort to reduce required mitigation ratios associated with wetland 
conversion from forested wetland communities to scrub-shrub or emergent 
wetland communities resulting from un-avoidable clearing activities at the MPMG 
site, a multi-faceted mitigation approach was developed. 
 
 
B. Mitigation Description 
 
The integrated mitigation approach includes: 
 
♦ Development of approximately 10.56 acres of forested wetland at Site #12 

(COA #2), also including approximately 0.7 acres of upland grassed 
buffer. 

♦ Development of approximately 655 linear feet of stream channel 
restoration by day-lighting an existing tile and establishing 50’ riparian 
buffers at Site #12 (COA #2).  

♦ Enhancement of approximately 700 linear feet of intermittent channels 
downstream of the proposed wetland outlet structures at Site #12 
(COA#2) by eliminating head-cut erosion and establishing check dams in 
the channels bottoms to further reduce erosion and sedimentation and 
promote habitat diversity. 

♦ Functional enhancement of approximately 3.7 acres of existing wetlands 
at Site #12 (COA #8) plus an additional 1.8 acres of buffers (50’ wide). 

♦ MPMG on-site mitigation of cleared/converted wetlands and stream 
channels, including emergent and/or scrub-shrub plantings on 
approximately 5.55 acres.  Includes: 

                                                           
6 See included Decision Brief PowerPoint presentation. 
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o 3.28 acres wetland shrub plantings (w/ herbaceous wetland 
understory seeding) 

o 0.72 acres emergent wetland seeding 
o 595’ open channel relocation- wetland seeding and shrub planting 

on approx. 0.3 acres. 
 One row low-growing shrubs on 8’ spacing on both sides of 

new channel 
o 2,760’ existing channel tree clearing-  wetland seeding and shrub 

planting on approx. 1.25 acres. 
 One row low-growing shrubs on 8’ spacing on both sides of 

new channel 
 
 
C. Location 

 
Training Area 101 Mitigation Site (COA#2) 
County: Johnson 
Civil Township:  Nineveh   Section:  NE ¼  27 
Township: 11 North   Range:  4 East 
Quad:   Nineveh, IN    Lat/Long:  39.370321°N  -86.068066°W 
8-Digit HUC:  Driftwood River- 05120204 
Directions:  West side of Stonearch Road, approx. ½ mile north of Hospital 
Road. 
 
WWTP/Training Area 214 Enhancement Site (COA#8) 
County: Bartholomew 
Civil Township:  German   Section:  5 
Township: 10 North   Range:  5 East 
Quad:   Edinburgh, IN   Lat/Long:  39.339447°N  -86.995847°W 
8-Digit HUC:  Driftwood River- 05120204 
Directions:  North side of Hendricks Ford Rd. approx. 1/2 mile east of CR 500 E 
 
 
D. Existing Conditions 

 
The approximately 56 acre Training Area (TA 101), on which the proposed 
wetland mitigation project site will be located, is situated in an area dominated by 
public recreational land in the Atterbury Fish and Wildlife Area, which is managed 
by the Indiana Department of Natural Resources (IDNR).   
 
Significant land use in immediate watershed includes a mix of woods and 
meadows managed for wildlife, numerous constructed lakes and ponds, 
scattered rural residences and farmsteads, the town of Nineveh to the west, and 
Camp Atterbury to the south and east. 
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The channel of perennial Nineveh Creek forms the southern border of the 
mitigation site; the western border is formed by un-named intermittent tributaries 
to Nineveh Creek.  Both channels contain existing wooded corridors.   No 
existing wetlands are located at the proposed wetland/stream mitigation site.  
Fields are drained with a network of sub-surface tiles, which will be disrupted to 
restore wetland hydrology to the area. 
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Figure 3  TA 101 Wetland Mitigation Site 
 
Along the north-western portion of the site, an existing brush line indicates the 
location of a natural drainage swale underlain with an existing approximately 4” 
clay drainage tile.  The tile runs from north to south along this draw for 
approximately 700 feet before escaping through blow-hole and forming a small 
surface channel contributing to a tributary to Nineveh Creek. 

Photo 3  Tile exposed tile outlet from swale    Photo 4  Start of un-named trib. from tile outlet. 
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Current mitigation site conditions function as a quasi-habitat area, but are limited 
by hay production and drainage tiles.  Topography is flat to somewhat rolling, 
rising approximately 10 feet in elevation from the south to the north.   
 
Two depressional features, which contain the hydric Brookston soil, are located 
on the south side of the site, both of which contain functioning drainage tiles.  
The tile outlets for these areas have formed intermittent channels leading to the 
receiving stream, Nineveh Creek, resulting from head-cutting.  The channels 
continue to erode and contribute sediment to the stream as the clay tile 
disintegrates upstream. 

Photo 5   Gully w/ exposed tile  (east side)    Photo 6  Gully w/ exposed tile (west side) 
 
The wooded riparian zone along Nineveh Creek functions as a corridor for 
wildlife movement, connecting large areas of woods, ponds, and meadows on 
IDNR property, to the interior of Camp Atterbury habitat areas. 
 
The site is currently enrolled in an agriculture lease for hay production.  Existing 
tiles are present and visible in several locations.  The tiles are functioning and 
provide drainage to the area for agricultural production.  Three representative 
sample points were established to characterize typical conditions in proposed 
mitigation areas.  See Appendices for data sheets. 
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Wetland/Stream Mitigation Site 

Figure 4- TA 101 Wetland/Stream Mitigation Area- Delineation Map 
 
Existing conditions at the proposed Wetland Enhancement Area at the Waste 
Water Treatment Plant /Training Area 214 site are dominated by an existing 
palustrine forested wetland, approximately 4 acres in size.  This wetland is 
depressional, with natural flow to the south impeded by the existing road.  Areas 
of seasonal saturation and inundation to approximately one foot are present.   
 
Species diversity is fairly homogenous, with the existing large trees and scant 
shrub layer dominated by Green Ash, Silver Maple, and Box Elder.  Emergent  
understory is present along the transitional edges of the depression and in areas 
of slightly higher elevation in the interior.  Emergent species include:  Stinging 
Nettle, White Panicled Aster, Riverbank Rye, and Garlic Mustard.  Invasive Bush 
Honeysuckle has established in scrub areas on the wetland perimeter.  Areas 
surrounding the wetland area on the north and east sides are enrolled in an 
agricultural lease, currently in cool season grasses managed for hay production.  
The west side is a fallow area of grasses and few trees associated with the waste 
water treatment plant.  The forested wetland complex extends to the south 
(across Hendricks Ford Road), where it eventually joins with the Driftwood River, 
approximately ½ mile to the southeast.  The entire Wetland Enhancement Area is 
mapped in flood zone AE, according to DFIRM. 
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Figure 5  Wetland Enhancement Area 

 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 7  Existing PFO- microtopography for plantings Photo 8   Existing buffers-  hay managed 
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Photo 9     Bush Honeysuckle invader   Photo 10   Existing well/easement 
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Figure 6   Wetland Enhancement Area at TA 214 
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E. Climate 
 
Climate is similar to the MPMG site described in Section 2F above. 
 
 
F. Water Quality-  303(d) 
 
The Driftwood River is listed on the Indiana Department of Environmental 
Management 2008 Approved 303(d) list of Impaired Waterways7, for impairments 
due to E. coli bacteria contamination. 
 
 
 
G. Functional Assessment Tool 
 
No formal functional assessment to was used to evaluate existing wetlands at the 
wetland mitigation site; none are present. 
 
 
 
4. GOALS & OBJECTIVES OF PROPOSED MITIGATION SITE 
 
A. Determination of Credits 
 
Credits for mitigation were determined by applying standard mitigation ratios 
based on community type, and through early coordination with the regulatory 
agencies.   The following credit rationale is proposed: 
 
♦ For permanent fill of forested wetlands, a replacement ratio of 4:1 is 

proposed.   
♦ For clearing/conversion of forested wetlands to scrub-shrub wetlands, a 

mitigation ratio of 1.5:1 is proposed, of which, 1:1 will consist of wetland 
development and 0.5:1 of wetland enhancement.   

♦ For clearing/conversion of forested wetlands to emergent wetlands, a 
mitigation ratio of 2.5:1 is proposed, of which, 1:1 will consist of wetland 
development and 1.5:1 of wetland enhancement. 

♦ For placement of 655 linear feet of intermittent stream into culverts, 1:1 
stream restoration/enhancement is proposed. 

♦ On-Site clearing and conversion of wetland type-  1:1 on-site. 
 
 
 

                                                           
7 http://www.in.gov/idem/files/303d_list_2008_approved.xls 
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B. Functional Replacement 
 
In-kind functional replacement of wetland and stream functions is proposed.  
Wetlands to be filled at the MPMG site are Palustrine Forested with a seasonally 
saturated hydrological regime.  The wetlands are hydrologically connected to 
intermittent channels and provide for downstream benefits to water quality and 
aquatic life.  The proposed wetland mitigation area will be developed to provide 
similar functionality, with increased replacement acreage to compensate for the 
loss of temporal functions associated with mature forested systems. 
 
The impacts to intermittent stream channels at the MPMG site resulting from 
culverting with be functionally replaced through the enhancement of 
approximately 700 linear feet of outlet channels at the wetland mitigation area, 
and creation of 655 feet of open intermittent channel, with an associated riparian 
buffer area, along the alignment of an existing sub-surface tile drain.  On-site 
mitigation seeding/plantings will ensure continues aquatic functionality at the 
MPMG site. 
 
Functional improvement at the wetland enhancement area is proposed through a 
combination of methods designed to increase species diversity and wildlife 
habitat, as well as ensure long-term viability of wetland functions, including: 
 
♦ Designation of a 50’ wide permanent buffer around the existing PFO.  

Much of the existing area is enrolled in an agricultural lease and is 
currently managed for hay production.  Haying will cease and signs will be 
posted around the perimeter designating the area as a protected wetland. 

♦ Create openings in the existing canopy by girdling existing trees of 
marginal quality (including Box-Elder, Green Ash and Silver Maple).  
Creation of snags will also increase wildlife habitat diversity. 

♦ Installation of more desirable mast producing tree species (oaks & 
hickories) and wildlife shrubs in the wetland interior. 

♦ Removal and chemical treatment of existing Bush Honeysuckle in the 
wetland interior and perimeter.  Target spraying of garlic Mustard. 

♦ Installation of herbaceous wetland plantings to enhance species diversity 
in the understory. 

 
C. Potential Challenges 
 
Potential challenges associated with wetland mitigation always include the 
potential for colonization by invasive species.  No wetland invasive species were 
observed in the vicinity, however, Bush Honeysuckle and Garlic Mustard are 
prevalent in the wooded areas adjacent to Nineveh Creek and tributaries. 
 
An additional concern is the potential for loss of establishing vegetation resulting 
from predation by deer, rabbit, geese, and other wildlife species.  This concern is 
somewhat exacerbated by the location near IDNR wildlife property. 
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Although no evidence has been directly observed in the vicinity, beaver activity in 
the tree planting areas of the wetland may also be a challenge. 
 
D. Environmental Goals & Objectives 
 
Develop a forested wetland complex and stable stream channel that will grow, 
succeed, and fully replace the functions and uses of the aquatic areas lost at he 
development site. 
 
 
 
5. MITIGATION WORK PLAN 
 
A. Site Preparation 
 
Site erosion control measures will be installed prior to any land-disturbing activity 
and maintained, per any required stormwater permit.   
 
Mitigation site limits will be marked in the field to prevent accidental 
encroachment on the existing riparian corridor and/or off-site areas. 
 
 
B. Soils/Substrate 
 
The soils in the proposed wetland and stream mitigation areas consist of 
Brookston silty clay loam (hydric soil) and Crosby silt loam.  Soils are currently 
drained with clay tiles, which outlet to Nineveh Creek to the south.   
 
To provide a suitable planting medium in the wetland basins, the upper 
approximately one foot of topsoil will be scraped and stockpiled on-site and be 
re-distributed over the final site elevations, which will be over-excavated by 6”-
12”. 
 
Spoil material will be stock-piled on the north side of the property, adjacent to 
existing roadways, to establish suitable building pads.  
 
Soils at the wetland enhancement area consist of Martinsville loam (0-2% slope, 
rarely flooded)), and Stonelick fine sandy loam (0-2% slopes, frequently flooded, 
brief duration).  No disturbance of existing soils is proposed in this area. 
 
 
C. Hydrology 
  
Wetland Mitigation-  Wetland hydrology will be achieved by excavating a series 
of flat-bottomed basins with a stable outlet established to provide for saturated 
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conditions only; no sustained inundation is proposed.  The basins will be 
constructed with a minimum of 5:1 side-slopes and will utilize existing topography 
as much as possible, in order to minimize the amount of excavation required.  
Sources of wetland hydrology include:  seasonal high water table, disrupted tile 
lines, and surface runoff from contributing watershed. 
 
Two series of consecutive wetland basins will be established along natural 
draws, which are underlain with drainage tiles, on either side of an existing shrub 
line that extends to the north from the Nineveh Creek riparian zone.  This shrub 
line contains existing tile head-cuts where the historic tile lines have been 
eroding back from their original outlet locations to cause the formation of 
entrenched gullies.  At these locations, the tiles will be un-earthed and replaced 
with stable outlet structures, including Agri-Drain structures to provide for water 
elevation control in the wetland basins.  This will eliminate future head-cutting 
and a significant source of sedimentation to Nineveh Creek.  Existing tiles will be 
broken and rendered inoperational where encountered in the wetland basins 
during excavation. 
 
Water levels in the forested wetland areas are expected to have seasonally 
saturated soil conditions under normal conditions, but are expected to vary 
seasonally, including brief inundation following storm events and dry conditions 
during summer months. 
 
Stream Restoration-  Along the north-western portion of the site, an existing 
brush line indicates the location of a natural drainage swale underlain with an 
existing approximately 4” clay drainage tile.  The tile runs from north to south 
along this draw for approximately 700 feet before escaping through a blow-hole 
and forming a small surface channel contributing to a tributary to Nineveh Creek.  
As stream channel mitigation for unavoidable impacts to intermittent tributaries at 
the MPMG site, the applicant proposes to remove the existing drainage tile and 
create a small surface channel along approximately 700 linear feet. 
 
Periodic flow across/under Stonearch Road to the north forms the headwaters of 
this swale.  The existing clay tile will be located by excavation and will be 
removed or rendered inoperational by completely un-earthing or destroying 
sections along the constructed channel reach.  A new channel will be constructed 
within an approximately 60 foot corridor, on roughly the same alignment, and will 
be approximately 2-3 feet deep and have an approximately 3-5 foot bottom width 
with 3:1 side-slopes.  The new channel will contain several meanders along the 
constructed reach and will be hydrologically driven by flow from the contributing 
drainage area to the north, the disrupted tile line, and surface water from 
surrounding fields.  The flow regime is expected to be intermittent, based on tile 
flow events observed during the spring of 2009.  The new channel will connect 
with the headwaters of the existing intermittent tributary, near the location of the 
observed blow-hole. 
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Stream Enhancement (Wetland Outlet Channels)-  Downstream of the proposed 
wetland control structures (AgriDrains), approximately 700 linear feet of 
intermittent channels are present.  The channels currently provide a significant 
source of sediment to Nineveh Creek from the head-cut resulting from the   
 
Wetland Enhancement Area-  No manipulation of existing wetland hydrology is 
proposed at the wetland enhancement site. 
 
MPMG On-Site-  Existing wetland and stream hydrology will be maintained, to 
the greatest extent practicable.  Relocated channel segments will be created with 
similar capacity to existing conveyances. 
 
 
 
D. Planting Plan   
 
Wetland Mitigation-  The wetland basin areas will be planted with a diverse mix of 
native trees and shrubs on a 10’ x 10’ grid pattern to establish a forested wetland 
community.  An herbaceous species understory, including grasses, forbs, 
sedges, and rushes will be included to promote habitat diversity and to 
encourage rapid colonization of target species and minimize potential for 
invasive/non-target species establishment.  Annual grass species of Seed Oats 
and Annual Rye will be included as a cover/nurse crop and for erosion control. 
 
The basin side-slopes will be planted with a slope stabilization mix, including 
native grasses and temporary/nurse species, as a buffer to the wetlands and for 
additional wildlife habitat.   A 50’ buffer extending east to west along the north 
side of the proposed wetland mitigation area will also be seeded with the slope-
stabilization mix to minimize incidental erosion and sedimentation of the 
wetlands. 
 
Stream Restoration-  The area is currently overgrown with Autumn and Russian 
Olive, and Bush Honeysuckle shrubs.  The construction corridor will be cleared of 
brush during tile removal and channel construction; a few large (≥ 3” dbh) 
existing trees (primarily Cottonwood) will be avoided by construction activities 
and left intact. 
 
A 50 foot buffer on both sides of the restored channel will be established.  This 
buffer zone, along with the channel bottom and side-slopes (approx. 1.65 acre in 
total), will be seeded with a Swale Seed Mix.  Four rows of shrubs (700 total) will 
be planted on 8’ centers within each 50’ buffer. 
 
Wetland Enhancement-   
Functional improvement at the wetland enhancement area is proposed through a 
combination of methods designed to increase species diversity and wildlife 
habitat, as well as ensure long-term viability of wetland functions, including: 
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♦ Designation of a 50’ wide permanent buffer around the existing PFO.  

Much of the existing area is enrolled in an agricultural lease and is 
currently managed for hay production.  Haying will cease and signs will be 
posted around the perimeter designating the area as a protected wetland.  
Existing grass and forb community will remain, but will not be harvested as 
hay. 

♦ Create openings in the existing canopy by girdling a minimum of ten (10) 
existing trees of marginal quality (including Box-Elder, Green Ash and 
Silver Maple).  Creation of snags will also increase wildlife habitat 
diversity. 

♦ Installation of a minimum of more desirable mast producing tree species 
(oaks & hickories) and wildlife shrubs in the wetland interior (min. 200 
container stock).  See Planting Plan for species, stock, and numbers. 

♦ Removal and chemical treatment of existing Bush Honeysuckle in the 
wetland interior and perimeter.  Target spraying of Garlic Mustard. 

♦ Installation of herbaceous wetland plantings to enhance species diversity 
in the understory.  See Planting Plan for species, stock, and numbers. 

 
Tree, shrub, and herbaceous understory planting areas within the wetland 
enhancement area will be selected at the time of planting based on 
microtopography, water elevations, and canopy openings.  Final planting 
locations will be documented in the as-built report. 
 
 
MPMG On-Site Plantings-   
 
The final component of mitigation involves the preservation of existing wetland 
and stream channels functions at the MPMG site.  All wetland areas affected by 
clearing and conversion from a forested plant community to an emergent or 
scrub-shrub community will be seeded with the wetland swale mix to encourage 
species diversity and wetland functionality.  All relocated and cleared stream 
channels will be seeded with a the swale seed mix for stability and to promote 
species richness. 
 
Low growing wildlife shrubs will be planted in suitable areas.  Plantings in this 
area include: 
 
♦ 3.28 acres wetland shrub plantings (w/ herbaceous wetland understory 

seeding) in existing PFO areas to be converted to PSS 
♦ 0.72 acres emergent wetland seeding in existing PFO areas to be 

converted to PEM 
♦ 595’ open channel relocation- wetland seeding and shrub planting on 

approx. 0.3 acres. 
o One row low-growing shrubs on 8’ spacing on both sides of new 

channel 
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♦ 2,760’ existing channel tree clearing-  wetland seeding and shrub planting 
on approx. 1.25 acres. 

o One row low-growing shrubs on 8’ spacing on both sides of 
remaining channels. 

 
 
Mix compositions are included in the appendices (Planting Plan).  Any variation 
from proposed lists, due to availability or other issues, will be documented in the 
as-built report. 
 
 
E. Buffers 
 
Buffers at the wetland mitigation area are naturally present on the south and west 
sides, due the location of the Nineveh Creek riparian areas.  The east side of the 
proposed site is bordered by Stonearch Road; a 50’ set-back from the road is 
required to provide for future road and utility maintenance.  This area will be 
maintained in existing grass cover and will continue to be mowed.  A 50’ wide 
buffer (approx. 0.7 acres) running from east to west along the north side of the 
wetland area is proposed to provide a buffer to the wetlands. 
 
The stream channel restoration includes the installation of 50’ wide riparian 
buffers along both sides of the created channel. 
 
Permanent 50’ wide buffers will be established around the north, east, and west 
sides of the approximately 3.7 acre existing PFO at the Wetland Enhancement 
Area. 
 
 
F. Schedule 
 
Work on the Mitigation Areas is planned for Fall, 2010, or Spring, 2011, (as 
budget allows) with planting to follow in the appropriate seeding/planting window.  
The mitigation site will be completed within one year of completion of 
wetland/stream impacts at the MPMG site.  In the event of scheduling delays due 
to timing, budgets, weather, or other unforeseeable events, a request for time 
extension may be submitted to the regulatory agencies. 
 
Excavation and planting of the wetland basins may be completed in phases, if 
needed, to coordinate with available resources.  Phased construction will begin 
with the installation of the stable outlet structures, beginning at the lowest 
elevations and working up-slope. 
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G. Construction Monitoring 
 
It is recommended that the installation of the mitigation measures be monitored 
by qualified wetland professionals during construction and planting activities. 
 

 
6. MAINTENANCE PLAN 
 
A. Exotic & Undesirable Species Control 
 
Exotic and undesirable species infestation is expected to be a minimal concern 
with the proposed mitigation, however, Reed Canary Grass (Phalaris 
arundinacea), cattail (Typha lattifolia), Purple Loosestrife (Lythrum salicaria) and 
Phragmites australis are the most likely intruders.  Any invasive populations of 
these species in the mitigation areas will be documented during annual 
monitoring activities, and appropriate actions to eliminate and/or minimize 
establishment will be taken as necessary. 
 
Methods for controlling undesirable species following installation may include 
mowing, burning, manual removal, and/or targeted application of appropriate 
herbicide.  All invasive species control events will be documented in the annual 
reports.  Re-planting of target species in some areas may be necessary following 
herbicide application to reduce collateral damage. 
 
 
 
B. Predation 
 
Some loss of planted tree species due to predation from wildlife, including deer, 
rabbit, geese, and beaver is anticipated at the site.  Re-planting of target species 
will occur if excessive predation results in loss levels which threaten final 
numbers detailed in the Performance Standards section below. 
 
 
7. PERFORMANCE STANDARDS 
 
 
A. Project Specific Success Criteria 
 
The following minimum measurable success criteria shall be established for the 
Mitigation Site: 

 
(1) The wetland mitigation areas, as measured by the final wetland 

delineation, shall total no less than 10.56 acres. 
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(2) The hydrology in the wetland mitigation area shall meet the wetland 
hydrology criteria contained in the US Army Corps of Engineers 
Wetland Delineation Manual, Mid-West Regional Supplement (or 
acceptable equivalent). 

 
(3) Greater than 50% of the dominant vegetation species in the wetland 

mitigation area shall have a wetland indicator status of FAC 
(facultative) or wetter. 

 
(4) The herbaceous understory in the forested wetland mitigation area and 

in the MPMG on-site mitigation areas shall meet a minimum of 50% 
cover, and no single species shall constitute more than 25% of the 
recorded herbaceous plant community. 

 
(5) Planted woody vegetation in the wetland mitigation area and in the 

MPMG on-site mitigation areas shall meet a minimum of 75% 
survivability at the conclusion of the monitoring activities.  A minimum 
of 325 living woody stems per acre shall be present, with 
representation from at least 75% of species planted. 

 
(6) AgriDrain outlet control structures shall be installed at two locations at 

the upper end of both of the existing outlet channels to stop head-cut 
erosion and downstream sedimentation; a minimum of three (3) rock-
check dams will be installed in each outlet channel to further reduce 
downstream sedimentation and promote hydrological heterogeneity 
within the existing channels, resulting in the functional improvement of 
approximately 700 linear feet of existing stream channels. 

 
(7) Constructed open stream channel shall have a minimum of 655 linear 

feet. 
 

(8) Hydrology in the restored channel will support ephemeral to 
intermittent flow, as evidenced by direct observation of flow events or 
through the observed presence of scouring, sediment sorting, shelving, 
rack lines, or other indications of flow. 

 
(9) The herbaceous community in the buffer zones and on channel banks 

of the stream restoration area shall contain a minimum of 70% cover, 
and no single species shall constitute more than 25% of the recorded 
herbaceous plant community. 

 
(10) Shrubs planted on the restored channel banks of the stream 

restoration area shall meet a minimum of 75% survivability at the 
conclusion of monitoring activities.  A minimum of 525 living stems 
shall be present, with representation from at least 75% of species 
planted. 

 29



 
(11) The plant community in the wetland mitigation area and stream 

restoration buffer planting areas shall be free of Lythrum salicaria, 
Phragmites australis, and Myriophyllum spicatum. 

 
(12) Phalaris arundinacea shall not have an aerial coverage of more than 

15% of the wetland mitigation area and stream restoration buffer 
planting areas. 

 
(13) Typha spp. shall not have an aerial coverage of more than 20% in the 

wetland mitigation area and stream restoration buffer planting areas. 
 

(14) Contiguous areas of open water and/or bare ground shall not comprise 
more than 10% aerial coverage in the wetland mitigation area and 
stream restoration buffer planting areas. 

 
(15) A minimum of ten (10) existing Green Ash, Silver Maple, or Box-Elder 

trees will be girdled within the interior of the existing PFO at the 
Wetland Enhancement Area. 

 
(16) Permanent 50’ wide buffers (totaling approximately 1.8 acres) will be 

established around the north, east, and west sides of the 
approximately 3.7 acre existing PFO at the Wetland Enhancement 
Area.  The existing agricultural lease will be amended to exclude hay 
production from these areas.  A 50’x 50’exception for an existing utility 
easement in the vicinity of an existing well will be included to provide 
for continued access/maintenance of the existing utilities.  The buffer 
will be identified by the placement of a minimum of five (5) signs 
around the perimeter stating “Wetland Protection Area”, or similar. 

 
(17) At least twenty (20) existing Bush Honeysuckle shrubs in the interior 

and perimeter of the existing PFO at the Wetland Enhancement Area 
will be cut, removed, and have stumps treated with herbicide.  

 
(18) Trees and shrubs planted in the existing PFO at the Wetland 

Enhancement Area shall meet a minimum of 75% survivability at the 
conclusion of monitoring activities.  A minimum of 150 living stems 
shall be present, with representation from at least 75% of species 
planted. 

 
(19) Herbaceous plantings in the existing PFO at the Wetland 

Enhancement Area shall have a minimum of 50% cover in the planting 
areas, with representation from at least 60% of the species planted.  
As-built plans will indicate areas within the existing PFO that have 
been planted, and monitoring stations will be located in a 
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representative number of these areas to document applicable success 
criteria. 

 
 
B. Wetland Delineation 
 
During the final annual monitoring event, a wetland delineation, in accordance 
with acceptable Corps of Engineers practices at the time, shall be conducted at 
the wetland mitigation site to verify final wetland acreage and minimum 
performance standards. 
 
 
8. MONITORING 
 
A. As-Built Conditions 
 
Following completion of all mitigation activities and plantings, an As-Built report 
will be conducted and submitted to USACE and IDEM.  The report will describe 
construction methods, final elevations, planting numbers and species, and will 
detail any minor deviations from the original mitigation plan. 
 
 
B. Annual Reporting 
 
All mitigation areas shall be monitored annually for a minimum of five 
consecutive years until the Performance Standards specified above have been 
reached.  Monitoring activities shall be conducted within the same month of the 
growing season each calendar year.  Monitoring activities shall commence the 
first full growing season following installation.  Annual monitoring reports will be 
submitted to the applicant, USACE, and IDEM by December 31st of each 
monitoring year. 
 
 
C. Methods 
 
A representative number of permanent 30 foot diameter sample plots will be 
semi-randomly established in the first year of monitoring in the Wetland 
Mitigation Area, the Stream Restoration corridor, and the Wetland Enhancement 
Area .  Plot locations will be determined in order to best capture variable features 
within the mitigation area, such as:  interior areas, near outlets, along slope 
bases, transitional areas, etc.  GPS coordinates and photo stations for each 
sampling point will be established and mapped and included in the annual 
reports. 
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Random transect lines will be established each year in all mitigation areas to 
document and record the presence of any exotic/undesirable species, note the 
presence of any severe erosion, and to note any other potential problems. 
 
 
 
D. Documentation 
 
The annual monitoring report will include a discussion of the progress of 
vegetation growth/establishment, hydrology, soil characteristics, and any 
problems requiring attention. 
 
Soils-  Soil test pits will be dug in each of the sample plot areas, primarily to 
identify hydrological features.  Soil characteristics will be noted in the annual 
monitoring report. 
 
Vegetation-  All living, woody stems present in the 30’ plots will be recorded, by 
species.  This number of all woody stems present in the sample plots will be 
averaged, then extrapolated to obtain a “trees per acre” number for comparison 
against the success criteria. 
 
Two one-square meter quadrants will be randomly sampled each year within 
each 30’ sample plot to determine percent cover of the vegetative community 
according to the “Braun-Blanquet” classification system, which will be used to 
evaluate success criteria for the Mitigation Areas.  All vegetation present will be 
noted and classified according to percent composition, wetness, and native/non-
native.  Coefficients of Conservatism will also be identified; Mean C and Floristic 
Quality Index (FQI) scores for the Mitigation Areas will be determined. 
 

 
Rating Number of Plants Area Occupied by Species 

+ Sparsely or very sparsely present Very Small 
1 Plentiful Small 
2 Very Numerous 10-25% 
3 Any Number 25-50% 
4 Any Number 50-75% 
5 Any Number >75% 

Table 6  Braun-Blanquet Cover Abundance Scale 
 
Hydrology-  Sample pits will be dug in each plot to evaluate and record the 
proximity of seasonal water table.  Any areas of inundation will be measured and 
recorded.  Evidence and extent of flow will be noted and recorded in the stream 
restoration area. 
 
Water Quality-  No analysis of water quality in the mitigation area is proposed, 
however, obvious signs of impairment, including sheen, odor, algal bloom, etc, 
will be noted. 
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Remediation-  If a success criterion is not met for all or any portion of the 
mitigation areas in any year, and/or if the success criteria are not satisfied, an 
analysis of the cause(s) of failure will be prepared and submitted to the 
regulatory agencies in the annual monitoring report, indicating recommended 
steps for adaptive management/remedial action. 
 
 
D. Assessment of Function/Value Replacement 
 
Annual monitoring results will include a section describing how the mitigation 
areas are progressing toward replacing the functions and values lost at the 
impact site.  This description may include discussion on:  species diversity, 
growth rates/patterns, wildlife use, insects/macro-invertebrates, hydrology, etc. 
 
 
E. Release from Monitoring 
 
Once the mitigation areas have achieved all of the specified success criteria, a 
request for release from monitoring will be submitted to the regulatory agencies. 
 
Following an indication from the regulatory agencies that the mitigation sites 
have met the success criteria and will be released from further monitoring 
requirements, a Deed Restriction, Conservation Easement, and/or Restrictive 
Covenant will be recorded and submitted to the agencies. 
 
 
F. Wetland Delineation 
 
During the final annual monitoring event, a wetland delineation of the wetland 
mitigation site, in accordance with acceptable Corps of Engineers practices at the 
time, shall be conducted to verify final wetland acreage and minimum 
performance standards.  This delineation will be submitted along with the request 
for release from further monitoring requirements. 
 
 
G. Responsibility 
 
Preparation and submittal of required annual monitoring reports shall be the 
responsibility of the Indiana Army National Guard. 
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9. LONG TERM MANAGEMENT 
 
A. Responsible Parties 
 
The Indiana Army National Guard, or subsequent designee, will assume 
responsibility for the completion of construction and monitoring activities until 
released by the agencies.  The Indiana Army National Guard, or designee may 
contract with wetland professionals to provide for monitoring data collection,  
analysis, submission of annual reports, etc.. 
 
 
B. Proposed Mitigation Site-  Ownership/Easements 
 
The mitigation area is currently owned by the United States Department of the 
Army, leased to the State of Indiana, which will maintain ownership during 
construction, monitoring, and through the foreseeable future. 
 
 
C. Site Protection 
 
Upon notification by the regulatory agencies that the mitigation areas have met 
the specified success criteria and will be released for further monitoring 
requirements, the owner will prepare an appropriate protective instrument 
ensuring long-term protection of the wetland/stream mitigation site and the 
wetland enhancement area, and their associated buffers. 
 
A Deed Restriction or Conservation Easement document, for submittal to the 
Johnson County Recorder’s Office, may be utilized.  The Deed Restriction or 
Conservation Easement will limit use of the mitigation area to only those uses 
compatible with long-term maintenance as a natural, functioning wetland/stream 
corridor area.  
 
Because the mitigation areas will be located on government property, the Indiana 
National Guard may choose to provide long-term protection of the mitigation site 
by way of a federal facility management plan or integrated natural resource 
management plan.  The Indiana National Guard shall select the appropriate long-
term protective mechanism at the conclusion of required monitoring activities. 
 
A draft Deed Restriction, Conservation Easement, or other protective instrument  
may be submitted to the agencies for review and comment prior to finalization. 
 
 
10. ADAPTIVE MANAGEMENT 
 
During the developmental phase of a wetland mitigation area, regular 
maintenance of the site is critical for success and must be anticipated for in 
planning and budgeting.  Adaptive management techniques (such as 
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supplemental plantings, weed control, erosion control, hydrology control, 
predation control etc.) will be recommended each year to ensure attainment of 
success criteria. 
 
A. Exotic & Undesirable Species Control 
 
Techniques for controlling the establishment and spread of exotic, or nuisance 
species may include any combination of the following:  herbicide application, 
mowing, prescribed burning, hand removal, manipulation of hydrology, 
excavation, or other acceptable practices. 
 
 
B. Hydrological Controls 
 
Hydrology of the wetland mitigation site will be maintained through the use of an 
Agri-Drain in-line tile control structure.  The structure will provide for a stable 
outlet to the wetland basins, utilizing Nineveh Creek as the primary receiving 
stream.  The outlet will also maintain a discrete connection of the wetlands to 
downstream waters. 
 
The use of the AgriDrain structures will also provide for the opportunity to adjust 
water levels in the wetland basins during the establishment period, if necessary.  
This may be important if invasive species must be aggressively managed.   
 
 
 
11. SUSTAINABILITY 
 
The mitigation site has been designed, to the greatest extent practicable, to be 
self sustaining once the target wetland hydrology and associated plant 
communities have become established.  Following the attainment of success 
criteria and release from further monitoring requirements, the AgriDrain 
hydrological control structure will be pad-locked to prevent future misuse.  Keys 
shall be retained by CAJMTC and the Joint Forces Headquarters Facility and 
Engineering Division.  Any required future maintenance of the structure resulting 
from damage or wear, will be the responsibility of the Indiana National Guard. 
 
 
 
12. FINANCIAL ASSURANCES 
 
A. Financial Assurance 
 
The Indiana Army National Guard, or subsequent designee, will assume 
responsibility toward attainment of the specified Performance Standards until the 
mitigation site is released from further monitoring requirements by the Corps of 
Engineers and IDEM.  The Indiana Army National Guard is committed to the 
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continued success of the mitigation site and will ensure adequate resources are 
available to cover any contingencies.   
 
 
 
13. CONTINGENCY PLAN 

 
A. Reporting Protocol 
 
If a success criterion is not met for all or any portion of the mitigation areas in any 
year, and/or if the success criteria are not satisfied, an analysis of the cause(s) of 
failure will be prepared and submitted to the regulatory agencies in the annual 
monitoring report, along with recommended steps for adaptive 
management/remedial actions. 
 
 
B. Response to Unsuccessful Mitigation 
 
If a success criterion is not met for all or any portion of the mitigation areas at the 
conclusion of the monitoring period, and/or if the success criteria are not 
satisfied, an analysis of the cause(s) of failure will be prepared and submitted to 
the regulatory agencies, along with a request for remedial action for pre-
approval. 
 
If after remedial alternatives have been exhausted, and the regulatory agencies 
determine that the proposed mitigation cannot be successfully achieved at the 
intended site, an alternative site will be located and new plan developed. 
 
 
 
16. APPENDICES 
 
 
1. Location Map 
2. Wetland/Stream Mitigation Topo-NWI-DFIRM Map 
3. Wetland/Stream Mitigation- 2008 Aerial Photo-Soil Map 
4. Wetland/Stream Mitigation Site Map  (2005 Aerial) 
5. Wetland Enhancement Area-  Topo-NWI Map 
6. Wetland Enhancement Area- 2008 Aerial-Soil Map 
7. Wetland Enhancement Area- Site Map  (2005 Aerial) 
8. Planting Plan 
9. Site Plans 
10. Wetland Data Forms 
11. Alternatives Analysis 
12. PowerPoint Decision Brief 
13. Benham MPMG Charette  (electronic copy on CD) 
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PLANTING PLAN 
 
 
Mix A: 
 
Wooded Wetland Establishment Seed Mix   
Potential Source:  JF New Nurseries, Inc.   (574) 586-2412 
 
For use in wetland basins.   
Approx. 11 acre total. 
 

Wooded Wetland Establishment Seed Mix. (or comparable) 
Common Name Scientific Name Oz./Acre 

Bluejoint Grass Calamagrostis canadensis 1 
Fringed Sedge Carex crinita 2 
Common Hop Sedge Carex lupulina 4 
Bottlebrush Sedge Carex lurida 1.5 
Rough-Clustered Sedge Carex sparganioides 1.5 
Narrow-Leaved Cattail Sedge Carex squarrosa 2 
Common Cattail Sedge Carex typhina 2 
Brown Fox Sedge Carex vulpinoidea 4 
Virginia Wildrye Elymus virginicus 20 
Fowl Manna Grass Glyceria striata 2 
Rice cut Grass Leersia oryzoides 2 
Dark Green Rush Scirpus atrovirens 2 
Prairie Cordgrass Spartina pectinata 1 
Water Plantain Alisma spp 3 
Great Angelica Angelica atropurpurea 1 
Bristly Aster Aster puniceus .75 
Flat-Top Aster Aster umbellatus .25 
Nodding Bur Marigold Bidens cernua 2.5 
Tall Bellflower Campanula americana .25 
Buttonbush Cephalanthus occidentalis .5 
Sneezeweed Helenium autumnale 2 
Cow Parsnip Heracleum lanatum .75 
Swamp Rose Mallow Hibiscus moscheutos 2 
Great Blue Lobelia Lobelia siphilitica 1.5 
Monkey Flower Mimulus ringens 1.25 
Wild Goldenglow Rudbeckia lacinaa .75 
Wingstem Verbesina alternifolia 2 
   
Includes Temporary Nurse Species:  

Oats Avena sativa… 33.56 lbs/acre  
Annual Rye Lolium multiflorum…  7 lbs/acre  

 
 

55.47% forbs – 48.52% sedge/grass/rush mix… by weight 
Plant at a rate of 44.53 lbs/acre  (sold in 1 acre & ¼ acre increments) 
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Mix B: 
 
Slope-Stabilization Seed Mix 
Potential Source:  JF New Nurseries, Inc.   (574) 586-2412 
 
For use on: -  Side-slopes separating wetland basins.  Approx. 2 acre total. 
  -  Buffer at Wetland Mitigation Site.  Approx. 0.7 acres 
 

Slope Stabilization Mix-  (or comparable) 
Common Name Scientific Name Oz./Acre 

Big Bluestem Andropogon gerardii 48 
Side-Oats Grama Bouteloua curtipendula 32 
Rough-Clustered Sedge Carex sparganioides 4 
Canada Wildrye Elymus canadensis 32 
Switchgrass Panicum virgatum 8 
Little Bluestem Schizachyrium scoparium 32 
Indian Grass Sorghastrum nutans 32 
  
 
Additional Nurse Species:  

Oats Avena sativa… 32 lbs/acre
Annual Rye Lolium multiflorum… 14.9  lbs/acre

100% grass/sedge mix… by weight 
Plant at a rate of 57.63 lbs/acre  (sold in 1 acre & ¼ acre increments) 

 
 
 
Mix C: 
 
Forested Wetland Plantings 
Potential Source:  IDNR State Nursery   (812) 358-3621 
Bare Root Seedlings on 10’ x 10’ spacing 
Approx. 11 acre total-  5,500 trees 
 

Bare Root Seedlings-  2 yr or 1 yr 
Scientific Name Common Name # 

Tree Species:  
Carya lacinosa* Shellbark Hickory 600 
Carya illinoinensis Pecan 500 
Quercas palustris Pin Oak 600 
Liquidambar styraciflua Sweetgum 500 
Quercus shumardii Shumard Oak 600 
Quercus michauxii Swamp Chestnut Oak 600 
Quercus bicolor Swamp White Oak 600 
Liquidambar styraciflua Sweetgum 500 
Taxodium distichum Bald Cypress 500 
 Total Trees: 5,000
 
 

Alternate Tree Species: Quercas macrocarpa Bur Oak
 Fraxinus pennsylvanica Green Ash
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Shrub Species:  

Cephalanthus occidentalis Buttonbush 100 
Sambucus canadensis Elderberry 100 
Asimina triloba Pawpaw 100 
Lindera benzoin* Spicebush 200 
 Total Shrubs: 500
 
 

Alternate Shrub Species: Physocarpus opilufolius Ninebark 
 Cornus amomum Silky Dogwood 
 Photonia melanocarpa Black Chokeberry 
*  species typically unavailable from IDNR State Nursery.  Seek alternate source. 
  
 
Mix D: 
 
Swale Seed Mix 
Potential Source:  JF New Nurseries, Inc.   (574) 586-2412 
 
For use on: -  Stream restoration area.  Approx. 1.65  acre total. 

-  Disturbed or cleared stream channels and wetland areas at the MPMG site.    
Approx. 5.5 acres total. 

 
Swale Seed Mix. (or comparable) 

Common Name Scientific Name Oz./Acre 
Big Bluestem Andropogon gerardii 12 
Bristly Sedge Carex comosa 2 
Crested Oval Sedge Carex cristatella 2 
Bottlebrush Sedge Carex lurida 2.5 
Rough-Clustered Sedge Carex sparganioides 3 
Brown Fox Sedge Carex vulpinoidea 3 
Virginia Wildrye Elymus virginicus 8 
Fowl Manna Grass Glyceria striata 1 
Switchgrass Panicum virgatum 2 
Dark Green Rush Scirpus atrovirens 2 
Woolgrass Scirpus cyperinus .5 
Prairie Cordgrass Spartina pectinata 2.5 
Water Plantain Alisma spp 1 
Swamp Milkweed Asclepias incarnate 2 
New England Aster Aster novae-angliae .5 
Tall Coreopsis Coreopsis tripteris 2 
Spotted Joe-Pye Weed Eupatorium maculatum .25 
Blue Flag Iris virginica 3 
Marsh Blazing Star Liatris spicata 2 
Cardinal Flower Lobelia cardinalis .25 
Great Blue Lobelia Loblia siphilitica .5 
Common Arrowhead Sagittaria lattifolia .75 
Prairie Dock Silphium terebinthinaceum 1 
Blue Vervain Vebena hastata 1 
Golden Alexanders Zizia aurea .75 
   
Includes Temporary Nurse Species:  
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Oats Avena sativa… 22.6 lbs/acre  
Annual Rye Lolium multiflorum…  1.75 lbs/acre  

 
31.68% forbs –68.32% sedge/grass/rush mix… by weight 

Plant at a rate of 27.72 lbs/acre  (sold in 1 acre & ¼ acre increments) 
 
 
 
Mix E: 
 
Stream Restoration Buffer Plantings 
Potential Source:  IDNR State Nursery   (812) 358-3621 
Bare Root Seedlings-  4 rows each side of restored channel.  8’ spacing between shrubs 
Approx. 1.5 acre total-  700 trees 
 
 

Bare Root Seedlings 
Scientific Name Common Name # 

Shrub Species:  
Cephalanthus occidentalis Buttonbush 200 
Sambucus canadensis Elderberry 600 
Physocarpus opilufolius Ninebark 100 
Cornus amomum Silky Dogwood 200 
 Total: 700
   

Alternate Species: Cornus racemosa Gray Dogwood 
 Asimina triloba Pawpaw 
 
 
Mix F: 
 
Wetland Enhancement Woody Plantings 
Potential Source:  Woody Warehouse  866/766-8367 
200- 3 gallon container stock 
 

3 gallon Container Stock 
Scientific Name Common Name # 

Carya illinoesis Northern Pecan 25 
Carya lacinosa Shellbark Hickory 25 
Carya cordiformis  Bitternut Hickory 25 
Quercus bicolor Swamp White Oak 50 
Quercus palustris Pin Oak 25 
Asimna triloba Paw-Paw 25 
Cephalanthus occidentalis Buttonbush 25 
   
 Total: 200
 

Alternate Species: Quercas michauxii Swamp Chestnut Oak
 Lindera benzoin Spicebush
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Mix G: 
 
Wetland Enhancement Emergent Plantings 
Potential Source:  JF New Nurseries, Inc.   (574) 586-2412 
 

Live Plant Plugs 
Scientific Name Common Name # 

Caltha palustris Marsh Marigold 76 
Carex frankii Bristly Cattail Sedge 38 
Carex stipata Fox Sedge 38 
Cinna arundinacea Stout Woodreed 38 
Elymus hystrix Bottlebrush Grass 38 
Elymus virginicus Virginia Wildrye 38 
Rudbeckia lacinata Goldenglow 38 
Iris virginica Blue Flag 38 
Lobelia siphilitica Great Blue Lobelia 38 
Saururus cernus Lizards Tail 76 
Verbesina alternafolia Wingstem 38 
 Total: 494 
 

Alternate Species: Carex crinita Fringed Sedge 
 Elymus riparius Riverbank rye 

 
 

Planting Instructions: 
 
 
Trees/Shrubs:   
(Recommended Planting Dates:  April 15 – June 30,   October 1 – November 30) 
 
Trees & shrubs should be spaced approximately 15’ apart.   Stagger placement of trees between 
rows.   Cluster species in groups of 3-4.   
 
• Prepare hole slightly larger than the root mass diameter. 
• Loosen or prune any spiraling roots. 
• Place the tree in the hole wherein the root collar is no deeper than ½ inch below the 

ground line. 
• Backfill loose soil around the root mass and firmly pack to eliminate air pockets. 
• Do not plant when soil is excessively wet or frozen. 
• A support stake may be warranted if the tree is tall or in an exposed site. 
• Keep the root mass moist at all times. 
• Plant so the main stem is vertical. 
 
 
Seed Mixes: 
(Recommended Planting Dates:  October 1 – June 1) 
 
Site Preparation:  Use appropriate equipment to level disturbed area and return to original grade.  
Avoid compaction by placing equipment on mats to access wet or moist areas. 
 
Seed Prep:  Thoroughly mix your seed prior to planting as many of the heavier seeds may have 
settled during shipping.  Mixing seed with an inert carrier (such as sawdust, sand, vermiculite, 
etc.) at a rate of 10 parts carrier to 1 part seed is recommended. 
 
Planting:  Broadcast seed mix evenly over the planting area.  Rake, roll, or compact the seed to 
cover approximately 1/8 -1/4 inch.  Do not roll if soil conditions are saturated.  Application of 
fertilizer is not recommended.  Apply light oat or wheat straw mulch, so that some of the soil is 
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visible through the mulch.  To avoid weed contamination, do not use hay mulch.  Water 
thoroughly if site conditions are dry and no rain is expected within 48 hours. 
 
 
Live Plants/Tubers/Rootstock: 
(Recommended Planting Dates:  April 15 – June 30  or  October 1 – July 15) 
 
• Select water depth appropriate for planting selected species.  Plant in areas of the site 

where water depths range from 0” to 6”. 
• Prepare hole slightly larger than the root mass diameter. 
• Loosen or prune any spiraling roots. 
• Place the plant in the hole wherein the root collar is no deeper than ½ inch below the 

ground line. 
• Backfill loose soil around the root mass and firmly pack to eliminate air pockets. 
• Keep the root mass moist at all times. 
• Plant so the main stem is vertical. 
• For tubers, drop weighted tubers at appropriate water depth, or tamp gently into 

saturated soils. 
• Cluster by species, where appropriate.  Plant live plugs and/or tubers no closer than 1 

square foot apart. 
 



















































WETLAND DETERMINATION DATA FORM – Midwest Region (PEER REVIEW DRAFT) 

Project/Site:  MPMG Mitigation Area City/County:  Nineveh, Johnson Sampling Date:  5/29/09 
Applicant/Owner:  IN National Guard State:  Indiana Sampling Point:  A1 
Investigator(s):  Randy Jones Section, Township, Range:   
Landform (hillslope, terrace, etc.):  terrace Local relief (concave, convex, none):  rolling 
Slope %:  0-2% Lat:  390 22’ 12.925”N Long:  860 04’ 00.561”W Datum:  1983 
Soil Map Unit Name:  Crosby silt loam (CrA) NWI Classification:  None 
Are climatic/hydrologic conditions on the site typical for this time of year?   (If no, explain in Remarks.) Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     significantly disturbed? Are “Normal circumstances” present?   Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     naturally problematic? (If needed, explain in Remarks.) 

 
 SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present? Yes    No  
Wetland Hydrology Present? Yes    No   

Is the Sampled Area within a Wetland?    YES      NO   

Remarks: 
Site conditions were fairly wet, due to recent rainfall over the 3-4 days preceding the inspection, however, 
typical for this time of year. 
Site is managed as a hay field, had not been cut yet this year. 
 

 
 VEGETATION – Use scientific names of plants. 

Tree Stratum    plot size:  30’ radius Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status? Dominance Test Worksheet: 

1.     
2.     

Number of Dominant Species 
That Are OBL, FACW, or FAC:   1 (A) 

3.     

4.     
Total Number of Dominant Species 
Across All Strata: 3 (B) 

5.     

6.     
Percent of Dominant Species That Are 
OBL, FACW, or FAC: 33%  (A/B) 

Total Cover:   
Sapling/Shrub Stratum   plot size:  30’ radius Prevalence Index Worksheet: 
1.     Total % Cover of: Multiply by: 
2.     OBL species   X1=  
3.     FACW species  X2=  
4.     FAC species  X3=  
5.     FACU species  X4=  

Total Cover:  UPL species  X5=  
Herb Stratum    Column Totals:    (A)    (B) 

1. Festuca arundinacea 30 Yes FACU Prevalence Index = B/A =   
2. Poa pratensis 20 Yes FAC  
3. Scleria pauciflora 20 Yes FACU Hydrophytic Vegetation Indicators: 
4. Trifolium pratense 10 No FACU   Dominance Test is >50% 
5. Melilotus officinalis 10 No FACU   Prevalence Index is < 3.0 
6.     
7.     

  Morphological Adaptations (Provide supporting data in 
Remarks or on a separate sheet) 

8.       Problematic Hydrophytic Vegetation (Explain) 
9.     

     
Hydrophytic 
Vegetation 
Present? 

YES        NO   

Total Cover: 90% 

Woody Vine Stratum   plot size:  30’ radius 
1.     
2.     
3.     

Total Cover:  

 

 
Remarks:  (Include photo numbers here or on a separate sheet.) 
 
Open meadow managed for hay. 

 
 
 
 
 
 



SOIL            Sampling Point:  A1 
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Matrix Redox Features  Depth 
(in.) Color (moist) % Color (moist) % Type Loc Texture Remarks 

0-6 10 YR 5/2      SiLm  
6-16 10 YR 4/3      SiLm Consistent w/ mapped Crosby 
         
         
         
         
         

Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.       Location:  PL=Pore Lining, M=Matrix 
 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 
 Histosol (A1)  Sandy Gleyed Matrix (S4)  Coast Prairie Redox (A16) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Iron-Manganese Masses (F12) 
 Black Histic (A3)  Stripped Matrix (S6)  Other (Explain in Remarks) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1) 
 Stratified Layers (A5)  Loamy Gleyed Matrix (F2) 
 2 cm Muck (A10)  Depleted Matrix (F3) 

 Depleted Below Dark Surface 
(A11) 

 Redox Dark Surface (F6) 

 Thick Dark Surface (A12)  Depleted Dark Surface (F7) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) 
 5 cm Mucky Peat or Peat (S3)   

Indicators of hydrophytic vegetation and wetland hydrology must be 
present. 

Restrictive Layer (if observed): 
Type:  
Depth (in.):   

Hydric Soil 
Present? 

   YES 
   NO 

Remarks: 
Features observed consistent w/ mapped Crosby silt loam. 
 

 
HYDROLOGY 

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required) 
 Surface Water (A1)  Water-Stained Leaves (B9)  Surface Soil Cracks (B6) 
 High Water Table (A2)  Aquatic Fauna (B13)  Drainage Patterns (B10) 
 Saturation (A3)  True Aquatic Plants (B14)  Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)  Crayfish Burrows (C8) 
 Sediment Deposits (B2)  Oxidized Rhizospheres on Living Roots 

(C3) 
 Saturation Visible on Aerial Imagery (C9) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)  Geomorphic Position (D2) 
 Algal Mat or Crust (B4)  Recent Iron Reduction in Tilled Soils 

(C6) 
 FAC-Neutral Test (D5) 

 Iron Deposits (B5)  Thin Muck Surface (C7)   
 Inundation Visible on Aerial Imagery (B7)  Gauge or Well Data (D9)   
 Sparsely Vegetated Concave Surface (B8)  Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes  No X Depth (in.):  
Water Table Present? Yes  No X Depth (in.):  
Saturation Present? 
(includes capillary 
fringe) 

Yes  No X Depth (in.):  

Wetland Hydrology Present?   
 

   YES 
   NO 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 
Area is being drained by sub-surface tiles.  Confirmed presence through visual observation. 

 
 



Sample Point A1 Photos 

Sample Point A1 

View from Sample Point A1.  
Facing north. 

Exposed drainage tile & associated 
head‐cut outlet. 



WETLAND DETERMINATION DATA FORM – Midwest Region (PEER REVIEW DRAFT) 

Project/Site:  MPMG Mitigation Area City/County:  Nineveh, Johnson Sampling Date:  5/29/09 
Applicant/Owner:  IN National Guard State:  Indiana Sampling Point:  B1 
Investigator(s):  Randy Jones Section, Township, Range:   
Landform (hillslope, terrace, etc.):  terrace Local relief (concave, convex, none):  rolling 
Slope %:  0-2% Lat:  390 22’ 10.480”N Long:  860 04’ 07.415”W Datum:  1983 
Soil Map Unit Name:  Brookston silty clay loam (Br) NWI Classification:  None 
Are climatic/hydrologic conditions on the site typical for this time of year?   (If no, explain in Remarks.) Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     significantly disturbed? Are “Normal circumstances” present?   Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     naturally problematic? (If needed, explain in Remarks.) 

 
 SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present? Yes    No  
Wetland Hydrology Present? Yes    No   

Is the Sampled Area within a Wetland?    YES      NO   

Remarks: 
Site conditions were fairly wet, due to recent rainfall over the 3-4 days preceding the inspection, however, 
typical for this time of year. 
Site is managed as a hay field, had not been cut yet this year. 
 

 
 VEGETATION – Use scientific names of plants. 

Tree Stratum    plot size:  30’ radius Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status? Dominance Test Worksheet: 

1.     
2.     

Number of Dominant Species 
That Are OBL, FACW, or FAC:   1 (A) 

3.     

4.     
Total Number of Dominant Species 
Across All Strata: 3 (B) 

5.     

6.     
Percent of Dominant Species That Are 
OBL, FACW, or FAC: 33%  (A/B) 

7.        
Total Cover:   

Sapling/Shrub Stratum   plot size:  30’ radius Prevalence Index Worksheet: 
1.     Total % Cover of: Multiply by: 
2.     OBL species   X1=  
3.     FACW species  X2=  
4.     FAC species  X3=  
5.     FACU species  X4=  

Total Cover:  UPL species  X5=  
Herb Stratum    Column Totals:    (A)    (B) 

1. Festuca arundinacea 30 Yes FACU Prevalence Index = B/A =   
2. Poa pratensis 20 Yes FAC  
3. Trifolium pratense 15 Yes FACU Hydrophytic Vegetation Indicators: 
4. Melilotus officinalis 10 No FACU   Dominance Test is >50% 

5. Dichanthelium 
clandestinium 

5 No FACW   Prevalence Index is < 3.0 

6. Achillea millefolium 5 No FACU 

7. Oxalis europaea 2 No FACU 
  Morphological Adaptations (Provide supporting data in 

Remarks or on a separate sheet) 

8.       Problematic Hydrophytic Vegetation (Explain) 
9.     

     
Hydrophytic 
Vegetation 
Present? 

YES        NO   

Total Cover: 87% 
Woody Vine Stratum   plot size:  30’ radius 
1.     
2.     
3.     

Total Cover:  

 

 
Remarks:  (Include photo numbers here or on a separate sheet.) 
 
Open meadow managed for hay. 

 
 
 
 



 
 
SOIL            Sampling Point:  B1 
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Matrix Redox Features  Depth 
(in.) Color (moist) % Color (moist) % Type Loc Texture Remarks 

0-4 10 YR 5/2      SiLm  
6-14 10 YR 4/2      SiClLm  
14-18 10 YR 5/3      SiClLm  
         
         
         
         

Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.       Location:  PL=Pore Lining, M=Matrix 
 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 
 Histosol (A1)  Sandy Gleyed Matrix (S4)  Coast Prairie Redox (A16) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Iron-Manganese Masses (F12) 
 Black Histic (A3)  Stripped Matrix (S6)  Other (Explain in Remarks) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1) 
 Stratified Layers (A5)  Loamy Gleyed Matrix (F2) 
 2 cm Muck (A10)  Depleted Matrix (F3) 

 Depleted Below Dark Surface 
(A11)  Redox Dark Surface (F6) 

 Thick Dark Surface (A12)  Depleted Dark Surface (F7) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) 
 5 cm Mucky Peat or Peat (S3)   

Indicators of hydrophytic vegetation and wetland hydrology must be 
present. 

Restrictive Layer (if observed): 
Type:  
Depth (in.):   

Hydric Soil 
Present? 

   YES 
   NO 

Remarks: 
No hydric features observed. 
 

 
HYDROLOGY 

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required) 
 Surface Water (A1)  Water-Stained Leaves (B9)  Surface Soil Cracks (B6) 
 High Water Table (A2)  Aquatic Fauna (B13)  Drainage Patterns (B10) 
 Saturation (A3)  True Aquatic Plants (B14)  Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)  Crayfish Burrows (C8) 
 Sediment Deposits (B2)  Oxidized Rhizospheres on Living Roots 

(C3) 
 Saturation Visible on Aerial Imagery (C9) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)  Geomorphic Position (D2) 
 Algal Mat or Crust (B4)  Recent Iron Reduction in Tilled Soils 

(C6) 
 FAC-Neutral Test (D5) 

 Iron Deposits (B5)  Thin Muck Surface (C7)   
 Inundation Visible on Aerial Imagery (B7)  Gauge or Well Data (D9)   
 Sparsely Vegetated Concave Surface (B8)  Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes  No X Depth (in.):  
Water Table Present? Yes  No X Depth (in.):  
Saturation Present? 
(includes capillary 
fringe) 

Yes  No X Depth (in.):  

Wetland Hydrology Present?   
 

   YES 
   NO 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 
Area is being drained by sub-surface tiles.  Confirmed presence through visual observation. 



Sample Point B1 Photos 

 

 

Sample Point B1 

View from Sample Point B1.  Facing NW.

Exposed drainage tile & associated 
head‐cut outlet. 



WETLAND DETERMINATION DATA FORM – Midwest Region (PEER REVIEW DRAFT) 

Project/Site:  MPMG Mitigation Area City/County:  Nineveh, Johnson Sampling Date:  5/29/09 
Applicant/Owner:  IN National Guard State:  Indiana Sampling Point:  C1 
Investigator(s):  Randy Jones Section, Township, Range:   
Landform (hillslope, terrace, etc.):  swale Local relief (concave, convex, none):  rolling 
Slope %:  0-2% Lat:  390 22’ 20.167”N Long:  860 04’ 11.299”W Datum:  1983 
Soil Map Unit Name:  Brookston silty clay loam (Br) NWI Classification:  None 
Are climatic/hydrologic conditions on the site typical for this time of year?   (If no, explain in Remarks.) Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     significantly disturbed? Are “Normal circumstances” present?   Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     naturally problematic? (If needed, explain in Remarks.) 

 
 SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present? Yes    No  
Wetland Hydrology Present? Yes    No   

Is the Sampled Area within a Wetland?    YES      NO   

Remarks: 
Site conditions were fairly wet, due to recent rainfall over the 3-4 days preceding the inspection, however, 
typical for this time of year. 
Site is managed as a hay field, had not been cut yet this year. 
 

 
 VEGETATION – Use scientific names of plants. 

Tree Stratum    plot size:  30’ radius Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status? Dominance Test Worksheet: 

1.     
2.     

Number of Dominant Species 
That Are OBL, FACW, or FAC:   2 (A) 

3.     

4.     
Total Number of Dominant Species 
Across All Strata: 4 (B) 

5.     

6.     
Percent of Dominant Species That Are 
OBL, FACW, or FAC: 50%  (A/B) 

7.        
Total Cover: 0%  

Sapling/Shrub Stratum   plot size:  30’ radius Prevalence Index Worksheet: 
1. Elaeagnus umbellata 30 Yes UPL Total % Cover of: Multiply by: 
2. Gleditsia triacanthos 30 Yes FAC OBL species   X1=  
3. Rubus flagellaris 10 No FACU FACW species  X2=  
4. Toixcodendron radicans 5 No FAC FAC species  X3=  
5.     FACU species  X4=  

Total Cover: 75% UPL species  X5=  

Herb Stratum    Column Totals:    (A)    (B) 

1. Solidago altissima 50 Yes FACU Prevalence Index = B/A =   
2. Poa pratensis 20 Yes FAC-  
3. Festuca arundinacea 10 No FACU Hydrophytic Vegetation Indicators: 
4. Dactylis glomerata 5 No FACU   Dominance Test is >50% 
5.       Prevalence Index is < 3.0 
6.     
7.     

  Morphological Adaptations (Provide supporting data in 
Remarks or on a separate sheet) 

8.       Problematic Hydrophytic Vegetation (Explain) 
9.     

     
Hydrophytic 
Vegetation 
Present? 

YES        NO   

Total Cover: 85% 
Woody Vine Stratum   plot size:  30’ radius 
1.     
2.     
3.     

Total Cover:  

 
Dominance test = 50% 

 
Remarks:  (Include photo numbers here or on a separate sheet.) 
 
Scrubby field border; swale. 

 
 
 
 



 
 
SOIL            Sampling Point:  C1 
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Matrix Redox Features  Depth 
(in.) Color (moist) % Color (moist) % Type Loc Texture Remarks 

0-4 10 YR 5/2      SiLm  
6-14 10 YR 4/2      SiClLm  
         
         
         
         
         

Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.       Location:  PL=Pore Lining, M=Matrix 
 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 
 Histosol (A1)  Sandy Gleyed Matrix (S4)  Coast Prairie Redox (A16) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Iron-Manganese Masses (F12) 
 Black Histic (A3)  Stripped Matrix (S6)  Other (Explain in Remarks) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1) 
 Stratified Layers (A5)  Loamy Gleyed Matrix (F2) 
 2 cm Muck (A10)  Depleted Matrix (F3) 

 Depleted Below Dark Surface 
(A11)  Redox Dark Surface (F6) 

 Thick Dark Surface (A12)  Depleted Dark Surface (F7) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) 
 5 cm Mucky Peat or Peat (S3)   

Indicators of hydrophytic vegetation and wetland hydrology must be 
present. 

Restrictive Layer (if observed): 
Type:  
Depth (in.):   

Hydric Soil 
Present? 

   YES 
   NO 

Remarks: 
No hydric features observed. 
 

 
HYDROLOGY 

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required) 
 Surface Water (A1)  Water-Stained Leaves (B9)  Surface Soil Cracks (B6) 
 High Water Table (A2)  Aquatic Fauna (B13)  Drainage Patterns (B10) 
 Saturation (A3)  True Aquatic Plants (B14)  Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)  Crayfish Burrows (C8) 
 Sediment Deposits (B2)  Oxidized Rhizospheres on Living Roots 

(C3) 
 Saturation Visible on Aerial Imagery (C9) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)  Geomorphic Position (D2) 
 Algal Mat or Crust (B4)  Recent Iron Reduction in Tilled Soils 

(C6) 
 FAC-Neutral Test (D5) 

 Iron Deposits (B5)  Thin Muck Surface (C7)   
 Inundation Visible on Aerial Imagery (B7)  Gauge or Well Data (D9)   
 Sparsely Vegetated Concave Surface (B8)  Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes  No X Depth (in.):  
Water Table Present? Yes  No X Depth (in.):  
Saturation Present? 
(includes capillary 
fringe) 

Yes  No X Depth (in.):  

Wetland Hydrology Present?   
 

   YES 
   NO 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 
Area is being drained by sub-surface tiles.  Confirmed presence through visual observation. 



Sample Point C1 Photos 

 

 

Sample Point C1 

Sample Point C1 facing SW

View of stream restoration area 
from NW site corner, facing south. 
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WETLAND DETERMINATION DATA FORM – Midwest Region (PEER REVIEW DRAFT) 

Project/Site:  MPMG Enhancement Area City/County:  Edinburgh, Bartholomew Sampling Date:  8/14/09 
Applicant/Owner:  IN National Guard State:  Indiana Sampling Point:  E1 
Investigator(s):  Randy Jones Section, Township, Range:  10 N 5 E Sec. 5 
Landform (hillslope, terrace, etc.):  terrace Local relief (concave, convex, none):  depressional 
Slope %:  0-2% Lat:  39.339447N Long:  86.995847W Datum:  1983 
Soil Map Unit Name:  Stonelick fine sandy loam NWI Classification:  None 
Are climatic/hydrologic conditions on the site typical for this time of year?   (If no, explain in Remarks.) Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     significantly disturbed? Are “Normal circumstances” present?   Yes         No    (see remarks) 
Are  Vegetation     Soil    or Hydrology     naturally problematic? (If needed, explain in Remarks.) 

 
 SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No  
Hydric Soil Present? Yes    No  
Wetland Hydrology Present? Yes    No   

Is the Sampled Area within a Wetland?    YES      NO   

Remarks: 
Site conditions were fairly wet, due to recent rainfall, however, typical for this time of year. 
 

 
 VEGETATION – Use scientific names of plants. 

Tree Stratum    plot size:  30’ radius Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status? Dominance Test Worksheet: 

1. Fraxinus pennsylvanicum 45 Yes FACW 
2. Acer saccharinum 18 Yes FACW 

Number of Dominant Species 
That Are OBL, FACW, or FAC:   6 (A) 

3. Acer negundo 5 No FACW 

4.     
Total Number of Dominant Species 
Across All Strata: 6 (B) 

5.     

6.     
Percent of Dominant Species That Are 
OBL, FACW, or FAC: 100%  (A/B) 

Total Cover: 68%  
Sapling/Shrub Stratum   plot size:  30’ radius Prevalence Index Worksheet: 
1. Fraxinus pennsylvanicum 7 Yes FACW Total % Cover of: Multiply by: 
2. Acer negundo 7 Yes FACW OBL species   X1=  
3.     FACW species  X2=  
4.     FAC species  X3=  
5.     FACU species  X4=  

Total Cover: 14% UPL species  X5=  
Herb Stratum    Column Totals:    (A)    (B) 

1. Urtica dioca 20 Yes FAC Prevalence Index = B/A =   
2. Elymus riparius 10 No FACW  
3. Aster simplex 30 Yes FACW Hydrophytic Vegetation Indicators: 
4. Allaria petiolata 2 No FACW   Dominance Test is >50% 
5.       Prevalence Index is < 3.0 
6.     
7.     

  Morphological Adaptations (Provide supporting data in 
Remarks or on a separate sheet) 

8.       Problematic Hydrophytic Vegetation (Explain) 
9.     

     
Hydrophytic 
Vegetation 
Present? 

YES        NO   

Total Cover: 62% 

Woody Vine Stratum   plot size:  30’ radius 
1.     
2.     
3.     

Total Cover:  

 

 
Remarks:  (Include photo numbers here or on a separate sheet.) 
 
Existing PFO. 

 
 
 
 
 
 



SOIL            Sampling Point:  E1 
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Matrix Redox Features  Depth 
(in.) Color (moist) % Color (moist) % Type Loc Texture Remarks 

0-6 10 YR 4/3 80     SaLm  
6-10 10 YR 4/2 75 10 YR 5/4 5 C M SiLm  
10-16 10 YR 5/2 70 10 YR 5/6 15 C M SiLm  
         
         
         
         

Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.       Location:  PL=Pore Lining, M=Matrix 
 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 
 Histosol (A1)  Sandy Gleyed Matrix (S4)  Coast Prairie Redox (A16) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Iron-Manganese Masses (F12) 
 Black Histic (A3)  Stripped Matrix (S6)  Other (Explain in Remarks) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1) 
 Stratified Layers (A5)  Loamy Gleyed Matrix (F2) 
 2 cm Muck (A10) X Depleted Matrix (F3) 

 Depleted Below Dark Surface 
(A11)  Redox Dark Surface (F6) 

 Thick Dark Surface (A12)  Depleted Dark Surface (F7) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) 
 5 cm Mucky Peat or Peat (S3)   

Indicators of hydrophytic vegetation and wetland hydrology must be 
present. 

Restrictive Layer (if observed): 
Type:  
Depth (in.):   

Hydric Soil 
Present? 

   YES 
   NO 

Remarks: 
 

 
HYDROLOGY 

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required) 
X Surface Water (A1)  Water-Stained Leaves (B9)  Surface Soil Cracks (B6) 
X High Water Table (A2)  Aquatic Fauna (B13)  Drainage Patterns (B10) 
X Saturation (A3)  True Aquatic Plants (B14)  Dry-Season Water Table (C2) 
X Water Marks (B1)  Hydrogen Sulfide Odor (C1)  Crayfish Burrows (C8) 
 Sediment Deposits (B2)  Oxidized Rhizospheres on Living Roots 

(C3) 
 Saturation Visible on Aerial Imagery (C9) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4) X Geomorphic Position (D2) 
 Algal Mat or Crust (B4)  Recent Iron Reduction in Tilled Soils 

(C6) 
X FAC-Neutral Test (D5) 

 Iron Deposits (B5)  Thin Muck Surface (C7)   
 Inundation Visible on Aerial Imagery (B7)  Gauge or Well Data (D9)   
 Sparsely Vegetated Concave Surface (B8)  Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes X No  Depth (in.): +6 
Water Table Present? Yes X No  Depth (in.): 0 
Saturation Present? 
(includes capillary 
fringe) 

Yes X No  Depth (in.): 0 

Wetland Hydrology Present?   
 

   YES 
   NO 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 
Depressional area seasonally saturated/inundated. 

 
 



Sample Point E1 Photos 

 

 

Existing PFO wetland at Sample 
Point E1 

Hydric soil indicators at Sample 
Point E1 
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AquaTerra Consulting, Inc. 
Randy Jones 
151 North Home Avenue 

Franklin, IN   46131 
 
317/502-7897 
866/827-5608 (facsimile) 

 
Randy@aquaterracons.net 

AquaTerra 

Mr. Laban Lindley 
US Army Corps of Engineers 
9799 Billings Road 
Indianapolis, IN   46216-1055 
 
Jul 17, 2009   Re:   MPMG Range- CAJMTC 
     Alternatives Analysis 
     ID#:  LRL-2009-349-LCL 
 
 
Dear Mr. Lindley: 
 
Attached is the Alternatives Analysis which was prepared to demonstrate 
compliance with the Section 404(b)(1) Guidelines for Specification of 
Disposal Sites for Dredged or Fill Material.   
 
This Alternatives Analysis is submitted as supplemental information to the 
previously submitted application on behalf of the Indiana Army National 
Guard requesting Section 404 authorization for the proposed development 
of a Multi-Purpose Machine-Gun Range on the Camp Atterbury Joint 
Maneuver Training Center. 
 
This Alternatives Analysis has been consistently developed with the 
Environmental Assessment for Construction and Operation of the Multi-
Purpose Machine Gun Range

1
. 

 
Please let me know if you require additional information or have any 
questions at this time.   
 
Sincerely, 

 

 
 
 
Randy Jones 
AquaTerra Consulting, Inc. 
 
 
 
 
 
Attachment-  Alternatives Analysis

                                                           
1
 AMEC Earth & Environmental, Inc.  “Environmental Assessment for Construction and Operation of a 

Multi-Purpose Machine Gun (MPMG) Range at Camp Atterbury Joint Maneuver Training Center”  

DRAFT- July 2009.  

 



Alternatives Analysis 
Section 404 Individual Permit Application 
Indiana Army National Guard 
Camp Atterbury Joint Maneuver Training Center 
Multi-Purpose Machine Gun Range 
ID#:  LRL-2009-349-LCL 

 
 

1.0 INTRODUCTION 

 
The Clean Water Act Section 404(b)(1) Guidelines for Specification of Disposal Sites for Dredged or 
Fill Material, at 40 CFR Part 230, indicate that:  
 

“except as provided under Section 404(b)(2), no discharge of dredged or fill material shall be 
permitted if there is a practicable alternative to the discharge that would have less adverse 
impact on the aquatic ecosystem, so long as the alternative does not have other significant 
adverse environmental consequences.”  

 
In order to demonstrate compliance with the 404(b)(1) Guidelines, an Alternatives Analysis must be 
prepared to evaluate all practicable alternatives to the proposed discharge site.  Accordingly, this 
document will evaluate the practicability of available and unavailable alternatives, including:  1)  No-
Action Alternative,  2) Alternative Methods/Designs,  3) Other Sites.  This Alternatives Analysis has 
been prepared consistent with the Environmental Assessment for Construction and Operation of the 
Multi-Purpose Machine Gun Range

2
. 

 
According to 40 CFR part 230.3(q), the term “practicable” means available and capable of being done 
after taking into consideration cost, existing technology, and logistics in light of overall project 
purpose. 
 

2.0 PROPOSED ACTION 
 

The Proposed Action includes construction and operation of a 10-lane Multi-Purpose Machine Gun 
(MPMG) Range at the Camp Atterbury Joint Maneuver Training Center (CAJMTC) in Bartholomew 
County, Indiana to meet the Indiana Army National Guard’s (INARNG) training requirements. The 
MPMG Range would include: Stationary Infantry Targets (SITs), moving infantry target 
emplacements, stationary armor targets, and 10 firing lanes with targets ranging from 100 meters 
(330 feet) to 800 meters (2,625 feet).  Land development activities would include land clearing, road 
improvements, general site improvements, and extending utilities to serve the project areas, notably 
the Range Operations Control Area (ROCA) facilities and target locations. 

3.0 PURPOSE & NEED 
 

The purpose of the Proposed Action is to provide the INARNG and other CAJMTC users with 
adequate, doctrinally correct, throughput capability for two classes of light machinegun, M-249 and M-
240b. The proposed MPMG Range would provide marksmanship training for units training at the 

                                                           
2
 AMEC Earth & Environmental, Inc.  “Environmental Assessment for Construction and Operation of a Multi-

Purpose Machine Gun (MPMG) Range at Camp Atterbury Joint Maneuver Training Center”  DRAFT- July 

2009.  



CAJMTC, and allow them to attain Standards in Training Commission (STRAC) pre-mobilization 
readiness requirements.  

The Proposed Action is needed to ensure the INARNG provides complete training facilities for its 
units, ensure attainment and maintenance of a full readiness posture, and meet mission training 
objectives with sufficient land area as defined in TC 25-1

3
.  CAJMTC currently has a five-lane MPMG 

Range for light machinegun qualification training.  In February 2003, CAJMTC was designated as a 
Power Generation Platform (PGP) to support OPERATION NOBLE EAGLE/ENDURING 
FREEDOM//IRAQI FREEDOM.  This range was at 87 percent capacity prior to the CAJMTC PGP 
mission, which has significantly increased range requirements.  As a result of this increased need for 
light machinegun qualification, the INARNG and other users of CAJMTC are not able to adequately 
meet their basic marksmanship training. 
 
 

4.0 SCREENING CRITERIA 
 
The INARNG applied the following criteria to screen and evaluate possible alternatives for the 
proposed MPMG Range.  The INARNG identified a “practicable” alternative as one that would meet 
the majority, if not all, of the following criteria: 

1) Be located within an existing INARNG facility, preferably on property owned by the 
INARNG 

2) Avoid excessive travel times and cost for INARNG units to be trained 

3) Be within reasonable distance to populated areas in adjacent states to facilitate regional 
usage 

4) Retain all standard Surface Danger Zones (SDZs) within the installation’s boundaries 

5) Achieve a shared impact area with the existing range SDZs to the extent possible 

6) Be proximate to existing, related facilities, including the roadway network, and buildings 
(i.e., logistical considerations) 

7) Have reasonable access to electric and telephone utilities 

8) Be within a sufficient distance from population centers to limit off-Post noise and dust 
concerns 

9) Be within areas with few existing known environmental constraints, notably wetlands and 
streams 

10) Have a sufficient amount of relatively level land, preferably previously disturbed or cleared 

11) Be compatible with other current and approved future uses on site 

12) Ensure no net loss in the capacity of the installation to support the military mission 

13) Comply with existing laws, regulations, Executive Orders (Eos), and Army policy  

 
 
 
 
 
 
 

                                                           
3
 Department of the Army, Training Circular 25-1, Training Land. 



5.0 NO-ACTION ALTERNATIVE 
 

5.1 Discussion 

Under this alternative, the Proposed Action would not be implemented and would result in no adverse 
impact to the aquatic ecosystem, including the existing un-named tributaries and their adjacent 
wetlands.  
 
Current installation operations would continue and throughput requirements would not be met.  Under 
the No-Action Alternative, INARNG units would not have sufficient facilities to meet the increased 
need for light machinegun qualification. As a result, the INARNG and other users of CAJMTC would 
not be able to meet their basic marksmanship training.  This alternative would limit the capability of 
the INARNG to carry out its assigned mission to provide adequate training facilities, and would not 
meet the purpose of or need for the Proposed Action.   
 
   
 

6.0 ALTERNATIVE METHODS/DESIGNS 
(On-Site Avoidance & Minimization of Impacts to Aquatic Resources) 
 

6.1 Standard MPMG Range Design 

The standard MPMG Range design per TC 25-8
4
 was examined, but eliminated, because the 

INARNG was unable to configure it to avoid the large quantities of wetland and stream impacts  within 
the proposed MPMG Range location.  The standard 10-lane MPMG Range is comprised of four 
1,500-meter (4,920 feet) lanes and six 1,000-meter (3,280 feet) lanes.  It was determined the purpose 
of and need for the Proposed Action could still be met if the MPMG Range design was modified to 
include 10 lanes extending only 800 meters. 

6.2 Avoidance/Minimization 

Every attempt to avoid & minimize impacts to existing aquatic resources was considered and pursued 
under the resulting modified design, including:   
 

♦ Relocation and re-design of the original site to the north to avoid potential impacts to over 32 
acres of wetlands identified in the area. 

♦ Reduction of the original range footprint. 

♦ Intensive site design to limit wetland/stream fill and clearing to that which is absolutely 
essential to provide for range functionality and meet INARNG purpose and need. 

 
Specific changes made following 60% original range design include: 
 

♦ Moved entire range 150 feet easterly toward Mauxferry Road and rotated it to reduce the 
environmental impact on wetlands.  The rotation of the range essentially moved the 800 
meter target line about 1,000’ to the north. 

♦ Eliminated the 900 meter and 1000 meter targets to reduce the overall size of the range. 

♦ Reduced the number of targets from 124 to 80 consisting of 10 double Stationary Infantry 
Targets (SIT’s) and 70 single SIT’s. 

♦ Reduced the different kinds of targets to just single and double SIT’s. 

♦ Eliminated the latrine and covered mess shelter. 

                                                           
4
 Department of the Army, Training Circular 25-8, Training Ranges. 



♦ Moved the location of some of the targets and trails to reduce the environmental impact on 
the wetlands and water courses. 

♦ The earthwork required to achieve line-of-sight to each target was greatly optimized and 
significantly reduced. 

♦ Tree clearing techniques in wetlands and along stream channels were limited to cut/removal, 
rather than mechanized stump removal, to minimize disturbance to existing soil profiles. 

 

6.3 Reduced Scale Alternative 

A reduced-scale alternative was also evaluated for practicability under on-site methods and design.  
However, modifying the MPMG Range design further would result in failure to meet the INARNG’s 
specified training requirements. For this reason, a reduced-scale alternative was determined to be 
not-practicable, and was not further considered. The reduced-scale alternative does not meet 
Screening Criteria #11, as outlined in Section 4.0. 
 

6.4 Conclusion 

No other practicable on-site alternatives to the proposed method/design exist, as they would result in 
greater adverse impacts to the aquatic ecosystem and/or result in failure to meet INARNG purpose 
and need. 
 
 
 

7.0 OTHER SITES 

7.1 Use of Other Existing INARNG Training Sites 

Through application of the site screening criteria and subsequent analysis described in Section 4.0, 
the INARNG determined no other suitable location within the State of Indiana is currently available to 
satisfy the purpose of and need for this Proposed Action.  The INARNG has two large training sites: 
Muscatatuck Urban Train Training Center (MUTC) and CAJMTC.  The 935-acre MUTC does not 
meet Screening Criteria #4, #5, and #8-12 as outlined in Section 4.0.  The majority of MUTC training 
land is either developed or unable to be developed (i.e., comprised of old Muscatatuck State 
Developmental Center campus area and the Brush Creek Reservoir). 

The INARNG determined the CAJMTC was the only facility within the state that could provide 
sufficient land for the required range footprint, SDZs, infrastructure, and other support requirements 
needed for this type of training.   

 

7.2 Construction of New Training Site/Un-Available Sites 

This alternative requires the acquisition of new property currently unavailable for INARNG use for the 
development of a new training facility.  This alternative was examined and eliminated, because the 
Department of Defense (DoD) is eliminating and/or consolidating many installations throughout the 
U.S. as a primary component of Base Realignment and Closure. 

Overall, it was determined sufficient existing DoD property is not available within the DoD Real 
Property inventory to accommodate additional ranges without acquiring additional real property. The 
INARNG determined, in accordance with DoD directives and vision, acquiring new property and 
establishing a new training site was not practicable.  In addition, because CAJMTC is used by all 
INARNG units, traveling to a different location for machinegun qualification training would add to 
various units’ travel time and cost.   This alternative does not meet Screening Criteria #1 and #2, as 
outlined in Section 4. 



7.3 Alternate Location for MPMG Range at CAJMTC 

Through application of the site screening criteria in Section 4.0, the INARNG determined the 
Proposed Action location was the only practicable site for the MPMG Range within the CAJMTC.  As 
a result of the rigorous siting analysis that the INARNG undertook in 2007/2008, it was determined 
the Impact Area

5
 was the best location at CAJMTC to sufficiently meet Screening Criteria #4-7, #11 

and #12, as outlined in Section 4.0.   

The INARNG examined three locations within the CAJMTC Impact Area, which were eliminated due 
to various on-site constraints.   

♦ The proposed MPMG Range was initially sited in the north-west portion of the Impact Area.  
However, this site was eliminated because of conflicts with other ranges and ANG use.  This 
alternative was not further considered because it was determined to not be logistically 
practicable and failed to meet INARNG Screening Criteria #11 and #12 of Section 4.0.  

♦ The second location, situated along Mauxferry Road slightly north of the Proposed Action 
location, was eliminated because of the topography of the site.  It was determined sufficient 
funding was unavailable to design and construct the MPMG Range within this location.  

♦ The third site was also situated along Mauxferry Road, but slightly south of the Proposed 
Action location.  As a result of the jurisdictional wetland delineation in 2008, this location was 
eliminated from further consideration because approximately 35 acres of wetland and 5,400 
linear feet of stream were identified within this location (AMEC, 2008).  Development of this 
site would lead to greater adverse impacts to aquatic ecosystems. 

7.4 Conclusion 

No other practicable site alternatives to the Proposed Action site exist, as they would result in 
adverse logistical situations, greater costs, or greater adverse impacts to the aquatic ecosystem. 

 

8.0 CONCLUSION 
 
Based on the evaluation of the Screening Criteria outlined in Section 4.0 against available and un-
available alternatives, there does not appear to be a practicable alternative to the Proposed Action 
site that would result in less adverse impacts to aquatic resources. 
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5May09 MPMG Wetland Challenge

PURPOSE

To gain decision on where to create a 16+ 
Acre wetland on CAJMTC. 



5May09 MPMG Wetland Challenge

PROBLEM

The most suitable site to construct a much 
needed MPMG Range at CAJMTC, negatively 
impacts portions of an existing wetland and 
IDEM/USACE (FEDERAL LAW), requires 
construction of a new wetland as offset, 
generally anywhere from a 2:1 to 4:1 ratio in 
acreage. 



5May09 MPMG Wetland Challenge

RECOMMENDATION

Recommendation:  Construct a new wetland in 
Training Area 101, just south of the POW 
Chapel and adjacent to the Nineveh Creek, of 
approximately 16 Acres.



5May09 MPMG Wetland Challenge

Prior Coordination:  
•Informed senior leadership of the challenge resulting from the 
construction of the MPMG; JFHQ-IN, NGB-ARI, NGB-ART and NGB-ARE.
•Conducted several consults with USACE to determine and fully 
understand the ruling and permitting process
•Conducted several consults with IDEM to determine and fully understand 
their role as it relates to our actions and USACE’s role to gain permits
•Conducted consults with the A&E of record for the MPMG; changed 
range location twice to reduce impact on wetlands, final impact estimated 
to be roughly 8 acres
•Dialogued and began working with USFW and DNR to support range 
development; tree clearing, bat habitat, etc…
•Dialogued with JFHQ-IN-CA-DPTM to gain their concurrence on 
environmental findings and determine potential sites for Offset
•Contracted with a third designer to develop a mitigation plan= 
development plan of the offset area to create wetlands

Unsolicited Stakeholders:
• None

PRIOR COORDINATION
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5May09 MPMG Wetland Challenge

FACTS:
• CAJMTC requires increase in MPMG range capacity IOT support; 
mobilization training, PMTs and INNG IDTs/ATs

•Several areas were looked at for construction of the new MPMG to 
mitigate; SDZs conflicts, Environ Impact, Cost, etc…Oct-Feb 08

•Best site for range was determined and later adjusted to further minimize 
environmental impact, Feb 09

•Design is currently 75% and is expected to be at 100% by 1Aug09, 
concurrently EA requirements are being executed that foster wetland 
mitigation, tree harvest/clearing, and bat habitat 

•Wetland data was collected including; proximity to stream channel,  
proximity to National Wetland Inventory, Soil make-up, topography, 
hydrology and current and potential land use

•Field observations were made for each of the COAs to confirm data or 
further provide information

BACKGROUND



5May09 MPMG Wetland Challenge

ASSUMPTIONS:
• Selected site will be constructed and a Deed Restriction will be executed 
that will severely limit future use of the selected site.
•Off-Site mitigation is not an option due to cost ($40,000 to 75,000 per 
acre) and decision making complexity of involving another entity 
(Johnson County Parks, INDR)
•Construction costs will be driven by site characteristics such as 
(topography) excavation cost, cost of hydrological controls

BACKGROUND



5May09 MPMG Wetland Challenge

COURSES OF ACTION (COA’S)

•Insert map similar to this with 
streams and installation bdy.

•Shade SW portion identifying 
areas are supported by another 
watershed

•Label the 9-COAs at right on the 
map with circle and 
corresponding coa number

1
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4
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8

0 5 10 Miles
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COA's

NWI

Streams

Impact Area
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Key

•COA 1, Impact Area SE, vic Puff Lake
•COA 2, Tng Area 101, vic POW Chapel 
•COA 3, Tng Area 303, vic FP 301
•COA 4, ASP Buffer, vic Camp Ground
•COA 5, ASP Buffer, vic Tng Area 201
•COA 6, ASP Buffer, vic Cabins 
•COA 7, Impact Area SW, vic Tng Area 603 
•COA 8, Tng Area 214, vic Sewage Trt Plant
•COA 9, Tng Area 702, vic Punch Bowl
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1. Site must be within same water shed
2. Site cannot already be considered a wetland
3. Site must be at least 16 to 20 Acres
4. Site must contain at least suitable soils (hydric to floodplain soils)
5. Site must have less than 10% tree coverage (low quality existing 

habitat)
6. Site must be within 50m of stream channel and/or provide adequate 

outlet for water level control
7. Site must be accessible for both construction and routine 

maintenance
8. Construction and Maintenance of site cannot impact training ranges

SCREENING CRITERIA
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RESULTS OF SCREENING CRITERIA APPLICATION

SURVIVING COAs
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Viable

Key

•COA 1, (6,7,2)
•COA 2, Tng Area 101, vic POW Chapel 
•COA 3, Tng Area 303, vic FP 301
•COA 4, (3, 5)
•COA 5, (3, 5)
•COA 6, (3, 5) 
•COA 7, (5, 2, 8) 
•COA 8, Tng Area 214, vic Sewage Trt Plant
•COA 9, (2, 8)

•COA 2, Tng Area 101, vic POW Chapel 
•COA 3, Tng Area 303, vic FP 301
•COA 8, Tng Area 214, vic Sewage Trt Plant
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EVALUATION CRITERIA

1. Compatible Use (Successful future wetland) = Site has soil most likely 
to produce long term success, hydric soils to flood plain, measured in 
percentage of hydric soils compared to suitable soils; hydric and 
poorly drained soils are better; 1, 2, 3

2. Future Expansion=Site is greater than 20 Acres, measured in acres 
adjacent land, rank by acreage; 1, 2, 3

3. Training Value=Site is not a range or heavily used training area, rank 
training days, 1, 2, 3 (less days is better) 

4. Construction Cost=Rank sites inversely by cost, 1, 2, 3; cheaper is 
better
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COA 2, EVALUATION CRITERIA ANALYSIS

•COA 2, Tng Area 101, vic POW Chapel
•Compatible Use= 23% hydric soils, poorly drained, 76% somewhat poorly 
drained soils
•Future Expansion= 14 acres contiguous without trees 
•Training Value= 3 Training Days
•Constr Cost= $250k

23% hydric soils with 76% some 
what poorly drained soils - indicate 
likelihood of success

30 acres open field- expandable

Confirmed tile outlets (hydrology 
present)

Potential for on-site stream 
mitigation

No floodplain permit 

On site soil storage during 
construction

Within 20 meter of Nineveh Creek

Outlet available

0 1000 2000 Feet
S

N

EW

Potential Wetland

Confirmed Tiles

NWI

Hydric Soils

Streams

Key

TA 101TA 101
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COA 3, EVALUATION CRITERIA ANALYSIS

•COA 3, Tng Area 303, vic FP 301
•Compatible Use= 0% hydric soil and 100% floodplain soils, well drained
•Future Expansion= 18 acres contiguous without trees
•Training Value= 33 Training Days
•Constr Cost= $265k

Flood Plain soil (suitable soil) –
indicate likelihood of success

Adjacent to NWI areas - indicate 
likelihood of success

34 acres open field- expandable

Within 100m of Nineveh Creek

Outlet available

Located w/in 100 yr floodplain

0 1000 2000 Feet
S

N

EW

TA 303TA 303
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Hydric Soils

Streams

Key
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COA 8, EVALUATION CRITERIA ANALYSIS

•COA 8, Tng Area 214, vic Sewage Trt Plant
•Compatible Use= 0% hydric soils and 100% floodplain soils, well drained
•Future Expansion= 26 acres contiguous without trees
•Training Value= 90 Training Days
•Constr Cost= $600k

Floodplain soil (suitable soil)- indicate 
likelihood of success

Adjacent to NWI areas - indicate 
likelihood of success

42 acres open field- expandable

Expansion limited by existing 
wetlands, wood-lines, access 
requirements, & WWTP infrastructure

Within 150m of Driftwood River

Located w/in 100 yr floodplain

0 0.2

S

N

EWPotential Wetland

Likely Tile

NWI

Hydric Soils

Streams

Key

TA 214TA 214
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ANALYSIS OF COAs
1. Compatible Use=Site soil to produce success, hydric soils, poorly drained, to 

flood plain soils well drained, measured in percentage; 1, 2, 3 (higher % hydric 
better, poorly drained better): 1,2 ,3
• COA 2=  99% hydric, soils, or some what poorly drained = 1
• COA 3= 100% flood plain soils, poorly drained = 2
• COA 8= 100% flood plain soils, well drained = 2

4. Construction Cost=Rank sites inversely by cost, 1, 2, 3; (cheaper is better)
• COA 2= $225k= 1
• COA 3= $265k= 2
• COA 8= $600k= 3

3. Training Value=Site is not a range or heavily used training area, rank training 
days, 1, 2, 3 (less days is better)
• COA 2= 3 days= 1
• COA 3= 33 days= 2
• COA 8= 90 days= 3

2. Future Expansion=Site is greater than 20 Acres, measured in useable acres 
adjacent land, rank by acreage; 1, 2, 3
• COA 2= 30acres= 2
• COA 3= 34acres= 1
• COA 8= 26acres= 3
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COMPARISON OF COAs

         Criteria

COAs Total Rank
COA #2, Tng 
Area 101 1 3 2 4 1 4 1 1 12 1

COA #3, Tng 
Area 303 2 6 1 2 2 8 2 2 18 2

COA #8, Tng 
Area 214 2 6 3 6 3 12 3 3 27 3

Compatible
Use x 3

Rank  Score

Expansion
 x 2

Rank Score

Tng Value
 x 4

Rank Score

Constr Cost
 x 1

Rank Score
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CONCLUSION

Going into this process, goal was to utilize land that is 
not used for training; ASP Buffer Zone, land near tng 
area 210, and we found that those sites are not 
conducive at all to new wetland development.  

Ultimately the results indicate that courses of action 
two is superior to the others, additionally the following 
is observed; 

COA 2 has growth capacity and ultimately would be 
easier to maintain and secure
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RECOMMENDATION

COA 2 is recommended due to:

•Least training conflict

•Most likely to be successful wetland

•Expansion potential

•Least costs

•Ease of access, maintenance and security
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MPMG RANGE TIMBER HARVEST 
SCHEDULE AND DETAILED 
INFORMATION BY STAND 
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Proposed Timber Harvest Schedule for the MPMG Range 
 

Based on inventory data for the construction site we estimate 1,310 snags 6” DBH and greater 
with a rough estimate of 52,072 Board Feet (BF) based on the Doyle log rule.  Based on this 
information and data collected to represent snags in the 4” DBH size class we estimate 1.5-2 
weeks to clear snags.   

Based on the cruise data collected using the variable radius plot method an estimated 75% of the 
sale volume is made up of Yellow Poplar.  Of the remaining timber, 5.87% is composed of 
species “…identified as having relatively high value as potential Indiana bat maternity roost trees” 
in the February 14, 2008 revision of the “BFO Forest Management Guidelines for informal Section 
7 Consultations on Indiana Bats (Myotis sodalis) within the state of Indiana”  These species 
include:  

• White Ash 
• Green Ash 
• Bitternut Hickory 
• Northern Red Oak 
• Shagbark Hickory 
• Silver Maple 
• Sugar Maple 
• White Oak 
• Elm spp. 

 
 
This 5.87% represents 48,254 BF.  This volume of high value timber could be reasonably 
expected to be removed in 4-5 days or one 5 day work week.  Using this information the most 
favorable habitat could reasonably be removed in three weeks. 
 
From here we estimate the remaining 94.13% of the timber from schedule B represents 772,988 
BF, which could reasonably be removed in 77 days or 15.5 weeks (assuming a 5 day work week). 
 

Harvest timeline is as follows: 
15 Dec 2009 Assume BO issuance  
1 Feb 2010  Assume FNSI issuance for EA  
 
Advertise timber sale for 10 days as an emergency salvage harvest: 
11 Feb 2010 Award contract 
18 Feb 2010 Commence harvest 
11 Mar 2010 Complete Harvest of all preferable roost trees (snags and preferred spp) 
30 June 2010  Complete harvest of remaining timber. 

 
***The proposed schedule is designed to minimize effects to the Indiana bat. 

***All estimates are based on a harvest rate of 10,000 BF/day which is considered to be fairly 
conservative, but may be warranted due to the complexity of the sale.  This is a reduction from 
the 12,000 BF/day assumed in prior timeline estimates.   

***These estimates do not take into consideration down time resulting from inoperable weather 
conditions or equipment failure.  These types of delays are common, but can not be estimated as 
to where in the timeline they may occur. 

***Logging slash will remain on site and is to be wind-rowed to facilitate burning of the slash as 
site prep work continues.  Dates for the burning of stumps and logging slash to continue the 
construction of the range are negotiable.  
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