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1.0  Purpose and Need for Action 
1.1 Purpose:  The 96th Civil Engineer Group, Natural Resources Branch (96 

CEG/CEVSN, aka Jackson Guard) proposes restoring segments of Mill Creek previously 
reconfigured by the construction of Eglin’s Falcon golf course as Okaloosa darter (Etheostoma 
okaloosae) habitat by removing culverts from three holes on Eglin’s Falcon golf course and by 
replacing and relocating a fourth culvert.  The work would preferably begin no later than early 
January 2007 in order to be finished before darter spawning season (March-April) and before 
Eglin’s Eagle course is closed for renovations (March to September 2007) but could start 
between late September 2007 and mid-January 2008. 

 
The endangered Okaloosa darter only occurs in six watersheds that drain into Boggy and Rocky 
Bayous along the north side of Choctawhatchee Bay in northwest Florida (Figures 1 & 2).  Mill 
Creek is the smallest of these, with a drainage area of less than two square miles out of the 176 
square miles total area of the six drainages. The 1998 revision of the Okaloosa Darter Recovery 
Plan1 identifies the Mill Creek darter population as the most imperiled.  Almost the entire length 
of Mill Creek flows through the Falcon and Eagle golf courses (Figure 3) on Eglin Air Force 
Base (AFB).  The darter is well-established in Mill Creek north of College Blvd, but persists in 
small numbers in the remnants of free-flowing stream between the ponds and culverts that were 
installed to make the golf courses.  One cause for these population declines may be related to 
losses in quality and quantity of stream habitat.  The areas inhabited by the Okaloosa darter are 
typically the margins of flowing streams where detritus, root mats, and vegetation are present.  
Densities average about one darter in every 2.7 meters of stream length.  Okaloosa darters have 
not been collected in areas where there is no current nor have they been collected in the open, 
sandy areas in the middle of stream channels.1   Several reaches of Mill Creek are impounded, 
altering present-day channel morphology.  Declining Okaloosa darter populations in Mill Creek 

Figure 1.  Eglin Reservation, area of interest indicated by arrow. 
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Figure 2:  Range of the Endangered Okaloosa Darter 

 
hamper recovery of the species.  Restoration activities should result in recovery of stream habitat 
that historically supported Okaloosa darters. 
The project is thus a vital step toward the recovery of the Okaloosa darter and its removal from 
the federal endangered species list.  Removal of the darter from the endangered species list, i.e., 
“delisting”, will eliminate weeks of delay and thousands of dollars of expense that would 
otherwise be spent on Section 7 consultations for future test and training missions that could 
occur within the darter’s six water systems. 
 
Downlisting to “threatened” can occur when 

• The habitat and historical flows in all six systems are protected by cooperative 
agreements that appear likely to remain permanent. 

• Monitoring shows that the Okaloosa darter population in all six inhabited stream systems 
remain stable or increasing for five consecutive years 

 
Delisting can occur when: 

• Historic habitat of all six stream have been restored, 
• Cooperative and enforceable agreements to protect habitat, water quality and stream 

slows are in effect, 
• Monitoring shows the populations in all six stream systems remain stable or 

increasing for a 20-year hydrologic cycle. 
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Figure 3.  Aerial Photo of Mill Creek on Eglin AFB 

Red boxes show rejected alternative work areas. 
 

The Recovery Plan is a legally binding document.  Jackson Guard has budgeted $400,000 
towards this project and HQ AFMC has approved these monies. 
 

1.2  Related Environmental Documents 
U.S. Fish and Wildlife Service (USFWS).  “Okaloosa Darter (Etheostoma okaloosae) 

Recovery Plan (Revised)”; Atlanta, GA:  1998. 
 

1.3  The Decision To Be Made 
Whether or not to restore darter habitat along Mill Creek on the Falcon golf course in accordance 
with the plan set forth in the attached Biological Assessment (Attachment A) and approved in the 
Biological Opinion issued by the US Fish and Wildlife Service (Attachment B). 
 

1.4  Scope Of The Environmental Assessment  
The initial environmental review of this proposal by an interdisciplinary team at Eglin AFB 
considered the following issues: 

• Air Quality  
• Biological Resources  
• Compliance with the Coastal Zone 

Management Act 
• Cultural Resources 
• Environmental Justice 

• Foreseeable Consequences/Future 
Actions/Cumulative Effects 

• Hazardous Materials/Waste 
• Land Use 
• Noise 
• Physical Resources/Soils 
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• Safety/Restricted Access 
• Socioeconomics 

• Water Quality 

 
The following issues were eliminated from detailed analysis based upon comments provided by 
Eglin interdisciplinary reviewers and resource managers during the review of the AF Form 813 
(RCS 06-256, 20 Apr 2006). 
 
Air Quality:  Eglin AFB is in an air quality attainment area.  While the use of heavy machinery 
in the course of the restoration will generate some exhaust and dust, the amount is expected to be 
negligible.  
 
Cultural Resources:  An archaeological survey of the area was conducted in 1994 in accordance 
with guidelines published by Florida’s Division of Historical Resources. The report of findings 
concluded that no historic properties are located within an area encompassing the present EA’s 
Area of Potential Effect (APE)6.  The State Historic Preservation Officer concurred with the 
findings and recommendations of the report on 19 Jul 94.   The methodology employed by that 
survey is considered adequate regarding the nature of construction impacts proposed for the 
present work including restoration of historic water features.  In addition, it is the opinion of 
Eglin’s staff archaeologist that the potential for the unexpected discovery of previously 
overlooked archaeological resources is extremely low for this APE.  The SHPO and other 
interested parties will have the opportunity to review and comment on this draft EA during the 
permitting process.  Should any inadvertent discoveries of archaeological material be made in the 
course of construction, the Eglin Cultural Resources Branch should be contacted immediately 
and all actions in the immediate vicinity will cease and efforts will be taken to protect the find 
from further impact.  Such a finding would require additional consultation with the SHPO/other 
parties under provisions of 36 CFR § 800.13 and Eglin AFB’s Integrated Cultural Resource 
Management Plan 7.   
 
Environmental Justice/Protection of Children:  Since the action is entirely on the golf course, no 
minority group or low-income group would be unfairly treated or unduly burdened by 
implementing or not implementing the proposed action.  So too, children will not be endangered 
as the golf course is fenced and is not normally a play area for children.  
 
Hazardous Materials/Waste:  Under the proposed action, the old culvert material will be either 
recycled or disposed of into a secure, permitted facility in accordance with Air Armament Center 
Plan 32-7, Solid Waste Management2.  Pesticides, herbicides, and fertilizers are regularly but 
sparingly used to maintain the golf course.  Fertilizer and pesticide estimated usage per acre for 
holes affecting Mill Creek Restoration are as follows: 

• Slow release fertilizer, i.e. 18-2-18 at 75 lbs per acre twice annually  
• Chipco Choice® for mole crickets at a rate of 25 lbs per acre once annually  
• Primo Maxx® for turf growth regulation at a rate of 11 oz per acre once annually  
• Revolver® for Goose grass at a rate of 25.8 oz per acre once annually  
• Revolver® for Poa Annua at a rate of 8.8 oz per acre once annually  
• Weedar 64® for broadleaf weeds at a rate of 2 qt per acre once annually  

These products are only applied when and where needed.  For example, a hole may be 4 acres, 
but only 1 acre needs treatment.  While these figures are strictly estimates, the Eglin Golf Course  



uses as little as necessary.  Since the new creekbed and floodplains won’t need treatment, overall 
pesticide/herbicide use ought to drop slightly. 
  
Land Use:   No change in land use will occur.Noise:  Construction would not result in more than 
nominal and temporary changes in the noise environment. 
 
Physical Resources/Soils:  No unique physical features (climate, geology, topography, soils) or 
areas exist in the vicinity of the proposed action.  Construction will take place on a previously 
disturbed property that is relatively level.  According to the Eglin AFB Installation Restoration 
Program (IRP) Management Action Plan, no known or suspected hazardous or toxic sites are 
present on or adjacent to the proposed construction site. 
 
Safety/Restricted Access:  The golf course is a fenced area so there is limited access to the 
project area.  Further, work would be scheduled and the tee boxes moved to minimize 
worker/golfer conflict. 
 
Socioeconomics:  The Eglin Golf Course presently consists of 36 holes, divided between the 
Eagle and Falcon courses.  The course was originally built as an 18-hole course in the 1920s, 
was expanded in the 1970s (before the darter was listed as endangered) to 27 holes, and was 
expanded again to 36 holes in the 1980s (after the darter was listed) 4.  The Eglin Golf Course 
averages 80,000 rounds of golf per year5. 

Although there may be some impact to golfers, this can be minimized by several measures 
taken alone or in concert.  Monday and Tuesdays are low usage days so the Falcon course can be 
closed those days with all play conducted on the Eagle course.  On Falcon, the tees boxes for 
holes #2, 14, and 17 can be temporarily moved up past the work areas (Figure 4).  Work can be 
accomplished early in the morning before golfers would normally reach the affected holes.  
Falcon holes #16 & 17 could be closed for a few days when work is being done on hole #16.  
Any closures would be announced at least a week in advance in the Eglin Eagle and on flyers at 
the golf course. 

When completed, the changes will have a negligible effect on play on holes #2, 14, and 17 as 
the changes are not in the usual zones of play for those holes.  Not so, #16 where a new water 
hazard and out-of-bounds area will now cross the fairway near the approach to the green.  This 
will add to the difficulty factor of the hole. 
 

1.5  Required Leases & Permits: 
• Joint Application for Works in the Water of Florida  
• Generic Permit for Stormwater Discharge from Large and Small Construction Activities 

These permits will require coordination through 96 CEG/CEVCE, Environmental Management, 
Compliance Branch, Engineering Section. 
 
2.0  Description of Proposed Action and Alternatives: 
Eglin’s Natural Resources Branch (96 CEG/CEVSN), in partnership with the U.S. Fish and 
Wildlife Service (USFWS), Florida Fish and Wildlife Conservation Commission, and the Eglin 
Golf Course (96 SVS/SVBG), proposes to restore some of the endangered Okaloosa darter 
habitat that was lost during the construction of the Eglin Falcon Golf course. 
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Figure 4.  Proposed Mill Creek Restoration Design.  Red “T” shows possible temporary tee 

locations. 
 
PROPOSED ACTION is to reconfigure segments of Mill Creek that run through portions of the 
Falcon golf course.  Buried culverts on Falcon holes #2, 16, and 17 would be removed and be 
replaced with free-flowing streams.  Bridges would be installed to allow cart and foot traffic.  
Native vegetation would be planted in the recreated floodplain areas.  The culvert at hole #14 
would be replaced with a new culvert with different intake and outflow points.  (See Figure 4).  
Since channel construction will require the use of heavy equipment in close proximity to the 
existing channel, Eglin would take the following measures to minimize siltation and impacts to 
darters: 
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• Silt fencing as deemed appropriate and in accordance with permitting requirements; 
• Constructing segments from the downstream end to the upstream end 
• Completing construction of the new channel (including bridges, in-stream structures, and 

planting native vegetation in the new floodplain) prior to routing water from the old 
channel to the new 

• Lowering pond water level slowly to allow animals the opportunity to migrate 
downstream into Plew Lake 

 
The new stream channel will be allowed to determine itself through the old pond beds; if one 
doesn’t develop naturally, Eglin will build one.  Any surviving off-channel ponding would be 
retained; if none survive, some isolated ponds will be constructed.  The rest of the pond bed will 
be converted to floodplain. The project would impact approximately 85 meters of current darter 
habitat to establish approximately 609 meters of continuous habitat, enough for 226 darters.  The 
action is expected to take six to eight weeks to accomplish.  Due to the scheduled closing of the 
Eagle course from March-September 2007 and darter spawning season in March-April, the 
project may proceed in January and February or after late September 2007.  See Attachment A 
for design details. 
 
This project was selected because it addresses a recovery objective outlined in the recovery plan 
and complies with the Endangered Species Act and the Clean Water Act.  Mill Creek is smallest 
and most impacted of the six darter drainages, therefore least stable and most likely to be 
impacted by catastrophic events or landuse changes, so offers the largest payback per dollar 
expended.   
 
NO ACTION is to leave Mill Creek “as is”.  This would not improve the darter habitat, would 
allow continued gradual degradation of existing habitat, and would ultimately eliminate the 
potential for delisting. 
 
ALTERNATIVES CONSIDERED BUT NOT EVALUATED FURTHER:  The project, as first 
conceived, contained two additional segments that were eventually dropped (see Figure 2): 

• A segment extending south of the present project including Eagle hole #2 and parts of 
Plew Lake was initially considered but was rejected due to an estimated cost of over one 
million dollars, unstudied effects of lowering Plew Lake by 2.5 feet, and complications 
arising from the presence of historic resources downstream. 

• A segment connecting the northern end of the proposed project with existing habitat 
north of College Blvd was initially considered but was rejected due to an estimated cost 
of 100-200 thousand dollars (not including roadwork on College Blvd), insufficiency of 
current surveys, and impact to traffic.  A beaver dam would’ve been removed and the 
undersized box culvert under College Blvd would have been replaced.  The latter would 
involve temporary closure of College Blvd and diversion of traffic during construction, 
necessitating city, county, and state involvement.  This portion of the project will be 
reconsidered when and if funding comes available and municipal partnerships are 
secured. 

 
In addition, other darter-related projects under consideration included: 
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• Old Eglin Railroad crossings on Little Rocky and Turkey Creeks.  The Little Rocky 
project is designed, permitted and scheduled for funding FY 07.  No designs or survey 
have yet been done for Turkey Creek crossing as it will be the more expensive of the two. 

• City of Niceville Wastewater Sprayfields on East Turkey Creek and Shaw Still Branch.  
This would involve closing and restoring sprayfields leased to the City of Niceville so 
would require the city’s cooperation and the city’s construction of a suitable alternative 
waste water processing system. 

• Old Niceville landfill on Turkey Creek.  This would involve an expensive clean up of the 
site and negotation with the city as to who bears the cost. 

• Elimination of College Pond, Swift Creek impoundment and restoration of Swift Creek.  
The land is leased to Okaloosa-Walton College, so would require its cooperation. 

 
PREFERRED ALTERNATIVE:  The proposed action is the preferred alternative since it alone 
of all the above meets the following criteria: 

• The action must be consistent with the Darter Recovery Plan. 
• The action must improve existing darter habitat, restore lost habitat, or create new habitat.  
• Priority should be given to the most threatened segment of the darter population. 
• Cooperation or and coordination with affected city, county, and state agencies must be 

assured. 
• The action must be affordable. 

 
     2.1 Issues:   
The issues remaining after the initial Environmental Impact Analysis Process interdisciplinary 
team review (see Section 1.2) are:  natural resources, socioeconomic, water quality, consistency 
with the Coastal Zone Management Act, and foreseeable consequences. 
 
3.0  Affected Environment: 
The area that would be affected by the proposed action would be portions of the Eglin AFB Golf 
Course. 
 
     3.1  Biological Resources:  This is covered in depth in the Biological Assessment in 
Attachment A.  In short, the project aims to reestablish segments of Mill Creek on the Eglin 
Falcon golf course as Okaloosa darter habitat.  Currently an estimated 2100 darters inhabit 
disjunct segments of Mill Creek totaling 1.2 kilometers on the golf course3. 
 
     3.2  Coastal Zone Management Act:  The area under study is within the Coastal Zone of the 
State of Florida. 
  
     3.3  Water Quality:  The current state of Mill Creek is well described in Attachment A.   
 
     3.4  Foreseeable Consequences/Cumulative Effects/Future Actions 
These include: 

• Okaloosa darter downlisting and eventual delisting from the federal endangered species 
list.     

 
4.0  Environmental Consequences 
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     4.1  Biological Resources:   
 4.1.1  The Action Alternatives:  In accordance with the Endangered Species Act a 
formal Section 7 consultation with the US Fish and Wildlife Service has been conducted for this 
project and is included in Attachment A.  Eglin estimates the action is “likely to adversely 
affect” up to an estimated 145 darters during the restoration process, but the project has the 
potential to raise the darter population on the Eglin Golf Course from the present estimated 2100 
to 3000, a 43% increase3.  Eglin agrees to comply with the measures set forth in the Biological 
Opinion (Attachment B).  
 

4.1.2   No Action Alternative:  There will be no direct effect to threatened or endangered 
species if the project is not executed.  However, Okaloosa darter species recovery will likely be 
insufficient to warrant delisting.  The Okaloosa darter recovery plan considers the improvement 
of conditions at Mill Creek as a vital step to the downlisting and eventual delisting of the 
species1, making it only the third fish to be downlisted. 
 
     4.2  Coastal Zone Management Act (CZMA):   

4.2.1  The Action Alternative:  Because this project will require a Joint Application for 
Works in the Water of Florida (Dredge and Fill Permit), a separate Coastal Zone Management 
Act Determination from the Florida State Clearinghouse will not be required.  The issuance of 
the permit by the state will constitute their concurrence of Eglin’s compliance with the CZMA 
Program. 

 
4.2.2   No Action Alternative:  A CZMA determination would not be required.  

 
     4.3 Water Quality:   

4.3.1  The Action Alternative:  A Florida Joint Works in the Water permit, which covers  
dredge and fill operations for both the Corps of Engineers and the State of Florida, will be 
required for the project as well as a Generic Permit for Stormwater Discharge from Large and 
Small Construction Activities.  Anticipated water-related impacts are: 

• Wetlands:  Water level in the pond lying between Falcon holes #2 and 17 would be 
lowered, creating additional floodplain and perhaps several daughter ponds.  If no ponds 
form spontaneously, Eglin would create some.  Newly exposed soils will be vegetated 
with native plants. 

• Floodplains:  Additional floodplain along the restored creek segments would be created.   
The old pond beds would serve as a new floodplain, and the new channels through the 
fairways would be 50 to 75 feet wide, creating additional floodplain.  Newly exposed 
surfaces would be vegetated with native plants.   

• Water Quality:  Temporary effects to water quality would occur. Turbidity would 
increase for the duration of the construction but no long term changes would occur.  Best 
management practices, such as use of hay bales and silt curtains, would be employed 
during construction to minimize these temporary effects. 

 
4.3.2   No Action Alternative:  There would be no effect.  

 
     4.4  Foreseeable Consequences/Cumulative Effects/Foreseeable Actions: 
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      4.4.1  The Action Alternative:  Completion of the action alternative should have two  
readily foreseeable consequences:  the first is an increase in Okaloosa darter population in Mill 
Creek thus enabling the second consequence, the eventual delisting of the darter and loosening of 
use restrictions on other areas where it occurs, giving Eglin testers and trainers more flexibility in 
scheduling missions.  For instance, delisting would save a mission that would impact a darter 
stream approximately 150 days and approximately $10,000 by eliminating the need for a formal 
consultation.     
 
Completion of the project would reverse some of the deleterious effects of the original 
construction of the southern portion of Eglin’s Falcon Course in the early 1970s. 
 
Of all the rejected alternatives listed in Section 2.0, no other project is planned or budgeted for 
Mill Creek.  The only budgeted project, restoration work on Little Rocky Creek, will not affect 
Mill Creek since the two creeks are not confluent.  It should, however, further increase darter 
habitat and thus improve chances for darter delisting.   
 
AF Form 813 RCS 05-094 calls for the repair of the bulkheads on Falcon hole #9, upstream of 
the proposed project area.  Repair would prevent catastrophic mass-wasting into the upper 
reaches of Mill Creek and prevent disruption of existing habitat north of College Blvd.  This 
action is currently under Section 7 consultation.  
 

4.4.2   No Action Alternative:  Darter habitat on Mill Creek would be expected to 
remain the same or, more likely, gradually degrade until the darter became extinct in its waters. 
 
5.0 List of Preparers 
Paul R. Bolduc, Ph.D.  96 CEG/CEVSP  Physical Scientist 
 
6.0  List of Agencies and Persons Contacted 
Mr. Chris Metcalf, U.S. Fish and Wildlife Service 
Mr Bob Miller, 96 CEG/CEVSN, Endangered Species Biologist 
Mr Mike Nunley, 96 CEG/CEVSN 
Mr William Tate, U.S. Fish and Wildlife Service 
Mr Paul Wargo, 96 SVS/SVBG, Golf Course Manager 
 
7.0 References: 
1.  U.S. Fish and Wildlife Service, “Okaloosa Darter (Etheostoma okaloosae) Recovery Plan 

(Revised)”; Atlanta, GA:  1998. 
2.  Air Armament Center Plan 32-7, Solid Waste Management  
3.  H.L. Jelks (US Geological Survey), e-mail to Mr Tate  
4.  H.D. Sikes (96 SVS/SVB), e-mail to Mr Wargo 
5.  P. Wargo (96 SVS/SVBG), e-mail to Dr Bolduc 
6.  J. H. Mathews, L.J. Campbell and P.M. Thomas, Jr., “Cultural Resources Survey of Three 
     Tracts That Cover the Officers’ Club, Portions of the Eagle Golf Course and Jackson Guard 
     and Range C-53 Eglin AFB, FL”, Prentice Thomas & Associates, Inc. Report # 245:  (1994). 
7. U.S. Air Force, “Eglin Air Force Base Integrated Cultural Resource Management Plan:  Eglin 
    AFB Okaloosa, Santa Rosa and Walton Counties, Florida”, February 2006. 
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Introduction and Background Proposed Action 

1. INTRODUCTION AND BACKGROUND 

1.1 PROPOSED ACTION 

The U.S. Air Force (USAF) proposes to re-design portions of Mill Creek that run through the 
Falcon Golf Course.  The re-design would consist of stream channel and floodplain restoration, 
culvert removal and replacement, bridge construction, and native vegetation re-establishment.  
The Okaloosa Darter Recovery Plan (USFWS, 1998) identifies the Mill Creek darter population 
to be the most imperiled, and considers the improvement of conditions in Mill Creek as a vital 
step to the downlisting and delisting of this species.  Under the Proposed Action, the USAF 
would accomplish the following actions: 
 

● Falcon Hole 2:  Build new stream channel and floodplain, re-establish native vegetation, 
construct bridge structure.  

● Between Falcon Hole 2 and Hole 17:  Drain pond and build new stream channel. 

● Falcon Hole 17:  Build new stream channel and floodplain, re-establish native vegetation, 
construct small bridge. 

● Between Falcon Hole 16 and Hole 17:  Remove culvert to allow natural stream channel 
to re-establish,  re-establish native vegetation. 

● Falcon Hole 16:  Build new stream channel and floodplain, re-establish native vegetation, 
construct small bridge. 

● Falcon Hole 14:  Build new stream channel, construct culvert. 

1.2 BACKGROUND 

On January 13, 2005, personnel from the Eglin Natural Resources Section (NRS), Eglin Air 
Force Base (AFB) Golf Course, and the U.S. Fish and Wildlife Service (USFWS) met to discuss 
alternatives for restoring Mill Creek to a naturally functioning stream channel.  During a site visit 
on the Falcon Course, these personnel discussed potential design analyses, including limitations 
and constraints.  The primary issues were: golf course fairway placement through the stream 
channel and design criteria specifications.  Participants determined that much of the area was 
acceptable for a modified approach to design and construction. 

1.3 NEED FOR THE PROPOSED ACTION 

The Okaloosa darter occurs in only six watersheds that drain into Boggy and Rocky Bayous 
along the north side of Choctawhatchee Bay.  Mill Creek is the smallest of these, with a drainage 
area of less than two square miles out of the 176 square miles total area of the six drainages. The 
Falcon and Eagle Golf Courses on Eglin border most of the length of Mill Creek.  Culverts, 
roadfill, and in-basin retention areas on the golf courses cause backwater and lack of streamside 
vegetation, and filled floodplains no longer function naturally.  A series of culverts that cross 
each fairway eliminates darter habitat and alters natural stream processes.   
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Darters persist in small numbers in the remnants of free-flowing stream between the ponds and 
culverts that Eglin installed to make the golf courses.  The Okaloosa Darter Recovery Plan 
(USFWS, 1998) identifies the Mill Creek darter population to be the most imperiled, and 
considers the improvement of conditions in Mill Creek as a vital step to the downlisting and 
delisting of this species.   

1.4 OBJECTIVE OF THE PROPOSED ACTION 

The objective of the Mill Creek restoration project is to accomplish the following task from the 
Okaloosa Darter Recovery Plan (USFWS, 1998):  
 

1.2 Improve Mill Creek habitat to increase the very low darter population 
remaining there.  Because of the small size of this creek and the golf course and 
urban impacts it receives, the population of darters in Mill Creek is the most 
imperiled.  Okaloosa darters in Mill Creek may represent robust strain that is 
important to the long-term survival of the species.  In case of a catastrophic event, 
having multiple streams populated with Okaloosa darters decreases the 
probability of extinction. 
 

1.2.1 Stabilize headwater banks on the golf course. 

1.2.2 Remove impediments to flow such as sediment beds, beaver dams, 
and clogged culverts. 

1.2.3 Minimize the use of pesticides, herbicides, and other contaminants 
on the golf course that impact Mill Creek darters by developing and 
implementing a chemical use plan. 

1.2.4 Restore open channel stream habitat between State Routes 190 and 
20 by converting underground piped and beaver ponded segments 
into free flowing streams. 
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2. DESCRIPTION OF THE PROPOSED ACTION 

2.1 PROPOSED ACTION 

Eglin proposes to create a stable stream configuration for Mill Creek, to re-establish and protect 
riparian buffers, re-establish floodplains for flood control, and remove impounded stream 
reaches.  The restoration project will include techniques such as the application of natural 
channel design principles to restore and maintain stable stream geometry relationships and 
bioengineering techniques for areas where floodplains need to be established.   
 
The design phase includes addressing the dimension, pattern, and profile of the restoration area, 
as well as setting construction goals and providing a restoration design plan for areas where 
activities will take place.  A stream survey crew will measure cross sections and the longitudinal 
profile along Mill Creek to capture features present in the stream such as the deepest part of the 
channel, bankfull elevation, water surface slope, top of bank, and floodplain width.  Appendix A 
provides additional detail on the design phase.  Specific design plans are not yet available, but 
the USFWS must approve the final design plans. 
 
The restoration project will begin downstream and work upstream.  As sections are built, the old 
channel streamflow will be diverted into the new channel to allow completion of the sites as the 
project moves upstream. The project will be completed as quickly as possible; therefore, 
construction of the new channel, backfill of any low areas along the stream, culvert removal, and 
vegetating will be completed at each section as the project moves upstream.  Presented below is 
a breakdown of projects for restoring Mill Creek.   

2.1.1 Falcon Hole 2 

A single culvert controls the stream channel at Falcon Hole 2, running a distance of over 100 feet 
(Figure 2-1).  All concerned parties agreed that the best approach for restoring this area was to 
build the new channel within the valley near the tee box.  The USFWS would design a new 
stream pattern based on a reference reach which would provide the appropriate channel 
dimension, pattern, and profile.  Eglin would re-establish vegetation along the stream channel 
and floodplain consisting of low growing shrubs and wetland plants.  Eglin and the USFWS did 
not discuss the width of the new floodplain, however, 50 to 75 feet should be adequate to allow 
natural stream processes.  Additionally, Eglin would construct a bridge structure to allow golf 
cart access to fairway play.  Eglin and the USFWS would determine the dimensions based upon 
project design. 
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Figure 2-1.  Falcon Hole 2 Fairway with Culvert 

2.1.2 Between Falcon Hole 2 and Hole 17 

The area between Falcon Hole 2 and Hole 17 consists of a pond that was regulated in the past; 
however, the water control structure has rusted open, making it non-operational, and the culvert 
at the outlet now controls the pond elevation (Figure 2-2).  The proposed design for this area 
would consist of draining the pond and creating a new stream channel.  Eglin could use soil 
materials from the Mill Creek project to isolate two smaller ponds in order to create floodplain 
habitat and the new stream channel.   

2.1.3 Falcon Hole 17 

The channel crossing Falcon Hole 17 is similar to Falcon Hole 2, where the stream is contained 
in a culvert (Figure 2-3).  The proposed channel design for this hole would be similar to Hole 2.  
Eglin would build the new channel in the fairway rough, below the tee box, with a small wooden 
bridge.  Eglin would establish a new floodplain with low growing shrubs and wetland vegetation.   
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Figure 2-2.  Pond Between Falcon Hole 2 and 17 

 

 
Figure 2-3.  Falcon Hole 17 at Proposed Channel Location 
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2.1.4 Between Falcon Hole 16 and 17 

This area between Falcon Holes 16 and 17 consists of wetland type habitat which is artificially 
controlled by the downstream culvert for Hole 17 (Figure 2-4).  Approximately 35 meters of 
suitable darter habitat currently exists on the north side of the wetland habitat.  Once Eglin 
removes the culvert at Hole 17, the USFWS anticipates that a new stream channel will develop.  
If one does not form naturally, Eglin will build a new channel.  Eglin will plant appropriate 
vegetation along the new stream channel.   
 

 
Figure 2-4.  Wetland Area Between Falcon Holes 16 and 17 

2.1.5 Falcon Hole 16 

The channel crossing Falcon Hole 16 is similar to Falcon Holes 2 and 17, where the entire stream 
is contained in a culvert (Figure 2-5).  The proposed channel design for this hole would be 
somewhat similar to Holes 2 and 17, but with additional features.  Eglin could narrow the 
fairway in this area to accommodate a new stream channel.  Eglin would build the new channel 
in the low portion across the fairway, with a small wooden bridge.  Eglin would establish a new 
floodplain with low growing shrubs and wetland vegetation. 
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Figure 2-5.  Falcon Hole 16 with Existing Narrow Fairway 

2.1.6 Falcon Hole 14 

The Falcon Hole 14 site is the upper-most fairway controlling the Mill Creek stream channel 
(Figure 2-6).  Some of the limitations to building a new stream channel in this location are field 
of play and fairway width.  There appeared to be very little channel adjustment from up and 
down the fairway due to landing zone restrictions.  Eglin would need to move the stream channel 
up the fairway as far as possible, with a majority of the stream channel in a culvert.  Eglin could 
constrict the fairway to a minimum width which is still undetermined.  Eglin would also need to 
reconnect the stream channel to the downstream channel which is relatively intact, stable, 
suitable habitat for about 35-50 meters until it changes into a wetland near Falcon Hole 16.  The 
new stream channel would require an appropriately sized culvert.  Eglin would minimize the 
culvert length and narrow the fairway as much as possible. 
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Figure 2-6.  Falcon Hole 14 on Fairway 

2.1.7 Summary 

The Mill Creek project would benefit the Okaloosa darter without affecting the quality of golf 
course play.  Figure 2-7 shows the general overall proposed design.  As stated in the original 
design proposal, Eglin would use natural channel design techniques to restore Mill Creek.  While 
approximately 85 meters of suitable darter habitat originally would be impacted, Eglin would 
build approximately 609 meters (2000 feet) of hydrologically connected stream channel, along 
with habitat structures and riparian vegetation plantings.  To provide fill for floodplain creation, 
Eglin would construct ponds.  Several bridges would allow field of play access.  Once all parties 
agree to the Mill Creek project, survey and design would begin.   
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Figure 2-7.  Proposed Mill Creek Restoration Design 
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3. BIOLOGICAL INFORMATION 

3.1 OKALOOSA DARTER 

One federally listed fish species, the Okaloosa darter (Etheostoma okaloosae), occurs within the 
project area.  Darter spawning occurs from March to October, with the greatest amount of 
activity taking place during April (USFWS, 1998).  The spawning occurs in beds of clean, 
current-swept macrophytes (large aquatic plants).  The entire global population of this species is 
found in the tributaries and main channels of Toms, Turkey, Mill, Swift, East Turkey, and Rocky 
Creeks, which drain into two bayous of Choctawhatchee Bay (Figure 3-1).  These seepage 
streams have persistent discharge of clear, sand-filtered water through sandy channels, woody 
debris, and vegetation beds.  Eglin AFB has management responsibility for 90 percent of the 
457-square kilometer (176 square miles) drainage area.  The remaining portions of the watershed 
are within the urban areas of Niceville and Valparaiso.   
 
Since 1995, Okaloosa darter abundance has generally increased.  During the initial years of 
study, population increases were mainly in the Boggy Bayou drainages, where soil erosion 
abatement projects were concentrated.  During recent years, darter abundance has increased in 
Rocky Bayou drainages, which are the current focus of erosion control actions (Jordan and 
Jelks, 2005).  The population is increasing with an average of 4.0 darters per linear meter of 
stream in 2005 as compared with 2.2 darters per linear meter for the previous 10 years.  The 
overall estimate is 822,500 individuals within the 50 percent of their range that is currently 
sampled (Jordan and Jelks, 2005).  The goal of the NRS is to have the Okaloosa darter 
downlisted by 2007 and delisted by 2012.  At the time of this writing, the USFWS is conducting 
a status review for the Okaloosa darter and the NRS anticipates a recommendation for 
downlisting the species from endangered to threatened.   
 
Jordan and Jelks added sites on Mill Creek in 2004 to address resource management and 
conservation concerns.  Mill Creek is less than 5 m wide and supports an independent and 
isolated sub-population of Okaloosa darters.  Darter abundance at these sites was lower than in 
the 12 core sites, but within the range of variation observed for all sites (Jordan and Jelks, 2005).   
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Figure 3-1.  Okaloosa Darter Streams and Sampling Locations on Eglin AFB 
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4. DETERMINATION OF IMPACTS 

The activities described under the Proposed Action have the potential to impact the Okaloosa 
darter.  Potential negative impacts to the Okaloosa darter would be short-term, affecting 60-70 
meters of suitable darter habitat, with long-term beneficial impacts once the project is completed.  
Stream restoration activities in and near Mill Creek are not likely to cause direct impacts to the 
darter; however, short-term water quality and habitat degradation and temporary blockage of fish 
passage may cause indirect impacts in reproductive behavior, feeding patterns, respiratory 
functioning, and habitat use.  Sedimentation from soil disturbance in and near the stream may 
interfere with proper respiratory functioning, smother aquatic vegetation and woody debris that 
darters use as habitat, and reduce channel capacity.  Loss of channel capacity leads to greater 
bank erosion, channel widening, increased temperatures and other alterations adverse to the 
darter.  Eglin would incorporate avoidance and minimization measures into the proposed 
activities to minimize these potential impacts.   
 
The long-term beneficial effects of the Proposed Action are the reason for this project.  The new 
stream channel and floodplain will be substantially better Okaloosa darter habitat than the 
presently degraded condition of Mill Creek.  The restored stream will provide more than 600 
meters of improved habitat for the darter due to the return of more natural stream features and 
functions, such as stream-floodplain connectivity and a meandering channel that allows for 
increased habitat diversity.   

4.1 WATER LEVEL LOWERING 

Water levels would be lowered at the pond between Falcon Hole 2 and Falcon 17.  Eglin would 
drain the pond between Falcon Hole 2 and 17, then create a new channel.  Because darters prefer 
faster moving waters, darter numbers would likely be low in the pond.  As a precaution, Eglin 
would lower water levels slowly to minimize the potential to strand any darters.   

4.2 CULVERT REMOVAL AND INSTALLATION 

Eglin would install new culverts and bridges prior to the routing of water from the old stream 
channel into the new channel.  Eglin would use erosion control measures, such as silt fencing, as 
deemed appropriate in site-specific design plans and in accordance with permit requirements.  
After the completion of earth moving work, Eglin would backfill any low areas along the stream 
and plant native vegetation, which would help to minimize future erosion. Old culverts would be 
removed as new sections are built and stream flow is diverted into new channels. 

4.3 CHANNEL CONSTRUCTION 

Channel construction will require the use of heavy equipment in close proximity to the existing 
channel of Mill Creek.  To minimize sedimentation due to equipment working in water, Eglin 
would complete the majority of new channel construction at each section prior to the routing of 
water from the old stream channel into the new channel.  Eglin also would use erosion control 
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measures, such as silt fencing, as deemed appropriate in site-specific design plans and in 
accordance with permit requirements. 

4.4 IN-STREAM STRUCTURES 

Eglin would install all in-stream structures (J-hooks and cross vanes) prior to the transfer of 
water from the old channel to the new channel, thereby removing the potential for direct impacts 
to darters.  Long-term, these structures will add habitat diversity and stability to the stream 
channel, having beneficial impacts on Okaloosa darters.   

4.5 WATER TRANSFER FROM OLD CHANNEL TO NEW CHANNEL 

As each channel section is completed, Eglin will divert Mill Creek from the old channel to the 
new channel.  Because of the short timeframe of the project, each new section will be finished, 
including backfilling any low areas along the stream channel and planting vegetation, before 
moving upstream.  Channel construction will be completed upstream of Falcon Hole 14, 
connecting the new channel to the natural headwaters portion of Mill Creek.   

4.6 NEW FLOODPLAIN ESTABLISHMENT 

The establishment of new floodplain areas at Falcon Hole 16, Falcon Hole 17, and between 
Falcon Holes 17 and 2, would involve soil disturbance in close proximity to Mill Creek.  Eglin 
would minimize soil disturbance whenever possible, and would use erosion control measures, 
such as silt fencing, as deemed appropriate in site-specific design plans and in accordance with 
permit requirements.   After the completion of earth moving work, Eglin would plant native 
vegetation, which would help to minimize future erosion. 

4.7 STREAMSIDE STABILIZATION AND PLANTING  

Soil disturbance from streamside stabilization and planting may lead to temporary increases in 
sedimentation to Okaloosa darter streams, however, long-term, this vegetation will serve to filter 
out sediment, nutrients, and other pollutants from reaching the stream.  The vegetation will also 
help to stabilize the banks, provide woody debris, and provide shade which will help to maintain 
natural water temperatures.  Long-term benefits far outweigh the short-term potential for 
temporary increases in sedimentation.  To minimize sedimentation during the planting stage, 
Eglin would install silt fencing between the planting areas and the stream.  Once vegetation 
became established, Eglin would remove the silt fencing and any sediment that had accumulated 
behind it. 

4.8 TAKE ANALYSIS 

Channel rerouting and increased sedimentation caused by soil disturbance will adversely impact 
about 85 meters of suitable darter habitat.  Calculations of the whole Mill Creek system estimate 
roughly 34 darters per 20 meters of stream (Jelks, 2006).  Based on these estimates, Eglin 
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expects a potential take of approximately 144.5 darters during the restoration process. The long-
term benefits and increased potential for re-colonization of the newly constructed stream channel 
offset the potential losses or takes due to new channel construction. 

4.9 AVOIDANCE AND MINIMIZATION MEASURES 

Eglin would implement the following measures to minimize impacts.   
 

● Employ the least intrusive methods available for completing the proposed action near 
Mill Creek. 

● Complete the majority of new channel construction at each section prior to the routing of 
water from the old stream channel into the new channel. 

● Use erosion control measures, such as silt fencing and silt curtains, as deemed 
appropriate in site-specific design plans and in accordance with permit requirements.   

● Immediately after the completion of project sections, plant native vegetation along stream 
banks. 

● Concentrate work during dry periods to limit the potential for rutting and erosion into the 
stream. 

● Lower lake/pond water levels slowly. 

4.10 SUMMARY 

The Natural Resources Section believes the proposed action is likely to adversely affect the 
Okaloosa darter and its habitat temporarily, potentially impacting approximately 144.5 darters 
and 85 meters of suitable darter habitat.  Although the channel may be initially impaired by 
turbidity attributed to streamside stabilization, floodplain establishment, and vegetation re-
establishment, the proposed action would have long term beneficial impacts through the 
improvement and creation of over 609 meters of Okaloosa darter habitat.  The USFWS has not 
designated critical habitat for this species; therefore, no impacts to critical habitat would occur.   
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Conclusions  

5. CONCLUSIONS 

Based on analysis of the potential effects on the federally endangered Okaloosa darter from 
direct impacts, indirect impacts, and habitat impacts associated with restoration and construction 
activities on portions of Mill Creek that runs through the Eglin AFB Falcon Golf Course, the 
proposed activities are likely to adversely impact Okaloosa darters in the short-term, but will 
likely have long-term beneficial effects.  Avoidance and Minimization Measures would serve 
to significantly mitigate potential impacts from the proposed activities. 
 
The Air Force will notify the USFWS immediately if it modifies any of the actions considered in 
this Proposed Action or if additional information on listed species becomes available, as the 
USFWS may require a re-initiation of consultation.  If impact to listed species occurs beyond 
what the Air Force has considered in this assessment, all operations will cease and the Air Force 
will notify the USFWS.  Prior to commencement of activities, the Air Force will implement any 
modifications or conditions resulting from consultation with the USFWS.  
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USFWS MILL CREEK RESTORATION PROJECT PROPOSAL 
 
 

Design, Construction, and Monitoring Activities Supporting Federally Endangered 
Okaloosa Darter (Etheostoma okaloosae) Recovery: Mill Creek Restoration  
 
Chris Metcalf1, Jeffrey Herod2, and Theresa Thom2

1 U.S. Fish and Wildlife Service, Panama City, FL 32405 
2 U.S. Fish and Wildlife Service, Jackson Guard, Eglin AFB, Niceville, FL 32578 

 
Objectives 
 

1. Assess, design, and implement stream restoration plan  

2. Construct new stream channel  

3. Physical, chemical, and biological monitoring pre- and post construction 
 
Hypotheses  
 

1. Okaloosa darters are present at sites with quality habitat 

2. Construction will provide additional stream length of quality darter habitat 

3. Okaloosa darter will immigrate and recruit to areas of quality habitat created by 
restoration activities 

 
Justification/Need  
 
The Okaloosa darter, Etheostoma okaloosae, was listed as a federally endangered species in June 
1973 and has been monitored on Eglin by USGS-BRD and Loyola University New Orleans since 
1995 and on private lands by Dr. Steve Bortone since 1987.  Okaloosa darter populations in the 
Mill Creek drainage are persisting in the upper sections, but are absent from areas that are 
impounded. One cause for these population declines may be related to losses in quality and 
quantity of stream habitat.  Several reaches of Mill Creek are impounded, altering present-day 
channel morphology.  Declining Okaloosa darter populations in Mill Creek hamper recovery of 
this species.  Restoration activities should result in recovery of stream habitat that historically 
supported Okaloosa darters. 
 
Background  
 
The entire global Okaloosa darter population exists within only six stream systems near 
Niceville, Florida.  Nearly 90 percent of the historical range is located in the borders of Eglin Air 
Force Base (Eglin).  The remaining 10 percent is enclosed by an urban landscape that includes 
housing developments, golf courses, roadways, and retail shopping malls.  A recovery plan has 
been developed with action items that could lead to the downlisting of Okaloosa darters 
(USFWS, 1998).  As outlined in the Okaloosa darter recovery plan, downlisting criteria are 
defined based on available biological information (USFWS, 1998).  One of the main threats 
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listed in the recovery plan is degradation of habitat caused by impoundments and sediment 
loading.  Activities associated with the reduction of sediments and removal of impoundments in 
darter streams on Eglin is the responsibility of natural resource managers at Jackson Guard and 
Civil Engineering. 
 
Strategies used by Jackson Guard and Civil Engineering for Okaloosa darter habitat recovery 
include decreasing sediments entering streams and removing  impoundments (either beaver or 
human constructed).  Reductions in sediment entering the streams are the result of restoration 
activities in areas of borrow pits and by providing paved surfaces leading to stream crossings.  
One objective in the Okaloosa darter recovery plan (USFWS, 1998) is to improve stream habitat 
by reducing sedimentation through closure and rehabilitation of inactive borrow pits and 
nonpoint source sediment.  Since 1994, 37 borrow pits were identified and restored.  In addition, 
235 nonpoint sources of sediment were identified and 156 nonpoint sources of sediment have 
been restored as of 2000.  A total of 339 acres has been rehabilitated and maintained, with a 
reduction in sediment entering water bodies from these areas by 78 percent. 
(INRMP, 2002-2006, pp. 63-64).  Most of the impoundment removal has been associated with an 
aggressive beaver management program which eliminates beaver presence and discourages 
further beaver activity.  Once impoundments are removed, in many instances the natural channel 
is not restored which limits or delays the restoration potential at the site.  Removal of the 
obstruction or flood plain constraint may not be enough for the stream to resume its proper form 
and function.  Construction to recover stream morphology once impoundments are removed may 
be needed. 
 
Other forms of stream impairment include culvert malfunction or placement of in-channel basin 
water control structures.  There has been an identification of several sites along the Falcon and 
Eagle Golf Course on Eglin that exhibit such impacts and could be removed to benefit the 
Okaloosa darter. 
 
Methods 
 
Site Description:  
 
Mill Creek transitions from headwaters beginning on a hilltop, at approximately 110 ft in 
elevation, down to a flat alluvial valley at elevation 0 ft, over a total distance of 15,200 ft. The 
approximate 3-mile drainage area is influenced by golf course development, water withdrawal, 
and stormwater runoff.  A site visit through the proposed project revealed several in-basin 
retention areas causing backwater, lack of streamside vegetation, culverts, and roadfill.  
Floodplains along the golf course fairways were filled to accommodate field of play. 
 
The stream flow regime consists of a perennial channel dominated by groundwater flow.  
Depositional patterns include some sidebars in flowing channel sections and high deposition 
features in slackwater areas caused by excessive debris and channel blockage.  Channel 
blockages increase in size downstream with up to 100 percent affecting the active channel 
cross-sectional area.  Five golf course fairways use culverts to divert Mill Creek into a 
controlled, subterranean channel.   
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The stream originally was connected with the valley floodplain, but now ponds exist upstream of 
each culvert changing fluvial dynamics from lotic to lentic conditions.  These areas support 
many fish, wildlife, and plant fauna associated with impounded habitat.  Associates of lentic 
systems may include largemouth bass, bluegill, mosquitofish, turtles, herons, cattails, hydrilla 
and other exotic invasive plants (i.e., Chinese tallow tree and privet).  Existing vegetation along 
the stream corridor consists of deciduous trees, including native species (e.g., sweet bay 
magnolia, sweet gum, oaks, wax myrtle, willow) and invasive nonnative species (e.g., Chinese 
tallow).  Shrub understory and perennial grasses were very low in density. 
 
Assessment:   
 
Initially, a stream assessment will be conducted to identify the magnitude of stream instability 
and associated departure from stable conditions.  A stable stream is defined as the ability of a 
channel to carry the water and sediment delivered by its watershed, such that over time it 
maintains its dimension, pattern, and profile, while neither degrading nor aggrading.  
(Rosgen, 1996).  The stream will be classified according to the Rosgen Stream Classification 
System (Rosgen, 1996).  Stream classification will be determined using existing fluvial 
geomorphic data such as stream width/depth ratio, entrenchment, sinuosity, bankfull elevations 
and streambed composition.  Stream cross-sections will be collected at the proposed restoration 
sites.  Longitudinal profile information of the stream will also be included as part of the baseline 
data.  This information will be used to design a stable stream type using natural channel design 
techniques that incorporates fluvial geomorphic parameters.   
 
Restoration Design:  
 
A.  Parameters for Natural Channel 
 
Stream disturbances in the past have been restored with a multitude of methodologies and single 
purpose objectives. These objectives include conducting stream bank erosion control, increasing 
instream fish habitat, providing energy dissipation, or containing flood flows. Traditional 
approaches to planning and designing stream restoration are associated with bioengineering 
techniques (vegetation revetment), instream habitat structures and rigid, one-dimensional 
channel hydraulics.  These methods initially meet project objectives for improved fish habitat or 
reduced stream bank erosion; however, many typically lead to continued stream instability and 
emerging problems. The persistent tendency of stream disturbances occurs because natural 
self-maintaining channels are more complex with many interrelated relationships that are not 
taken into consideration during project planning and design. The important features to stream 
restoration include stream width, depth, sinuosity, meander geometry, and slope.  These factors 
are essential components for any stream restoration project.  
 
Successful stream restoration applies fluvial geomorphology and natural channel design 
techniques. This incorporates quantitative data collections along a stream section; describing the 
change in features laterally, longitudinally and vertically. Restoration of a stream to a habitat 
rich, self-maintaining and stable channel incorporates the following:  
 

1. Accessing the watershed to determine the stream condition and unstable process; 
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2. Identifying an appropriate stream type for restoration based on a stream classification 
system associated with complex river channel form;  

3. Copying an appropriate reference reach that represents a stable river section for design 
criteria similar to its channel form, channel materials, discharge, and fish habitat (i.e., 
riffle, run and pool);  

4. Transposing the new channel design over the existing conditions and constructing the 
project.  

 
In summary, the approach is to create a new stream channel based on an appropriate natural 
stable stream and replicate its physical and biological function. This stream type is typically 
referred to as a reference reach, or a blueprint reach that can be utilized to establish acceptable 
parameters for a stable channel. 
 
Appropriate channel dimension, pattern, and profile are necessary to maintain a stable, balanced 
stream where the channel neither aggrades nor degrades over time.  A threshold channel will be 
constructed to carry sediment loads and reduce near bank shear stress and bed shear stress.  
Streambed control structures will also be necessary to acquire rapid stream stability after 
construction and maintain overall channel grade.  These structures will also provide instream 
habitat, sediment transport, velocity dissipation and minimize bank shear stress. 
 
B.  Reference Reach 
 
A reference reach will be used to assist in designing the stream restoration project.  The 
reference reach starts with identifying a stable stream reach near upstream or downstream from 
the project or within the same drainage area.  This reference reach must match the new stream 
type being constructed.  In areas where a reference reach cannot be identified, out of watershed 
sites may be used and only if they are located in the same hydro-physiographic region 
(Myers, 1990).  A survey of the reference reach must be performed.   
 
This includes measurement of stream cross sectional dimension (Figure A-1), longitudinal 
profile (Figure A-2), meander pattern (Figure A-3) and channel material.  These data will then be 
converted to dimensionless ratios to allow for comparison with published values. 
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Figure A-1.  Cross Sectional Survey of Stream Reach (Rosgen, 1996) 

 

 
Figure A-2.  Survey of Longitudinal Profile Along the Stream Reach (Rosgen, 1996) 
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Figure A-3.  Pattern Survey Along the Stream Reach (Rosgen, 1996) 

 
The design phase includes addressing the dimension, pattern, and profile of the restoration area, 
as well as setting construction goals and providing a restoration design plan for areas where 
activities will take place.  A stream survey crew will measure cross sections and the longitudinal 
profile along Mill Creek to capture features present in the stream such as the deepest part of the 
channel, bankfull elevation, water surface slope, top of bank, and floodplain width.  Each station 
will identify existing riffles, runs, and pools.  
 
C.  Restoration Solution
 
This project was initiated to create a stable stream configuration for Mill Creek, to reestablish 
and protect riparian buffers, reestablish floodplains for flood control and remove impounded 
stream reaches.  The focus will be on restoring habitat along the remainder of the stream channel 
within Falcon and Eagle Golf Course which is approximately 7,100 Linear Feet (LF), making 
adjustments for the altered hydrology (Figures A-4 and A-5). 
 
The solutions to the problems identified within the watershed include a combination of 
techniques that will allow the use of natural channel design principals to restore and maintain 
stable stream geometry relationships and bioengineering techniques for areas where flood plains 
need to be established.  Either a stable C or E stream type (Rosgen, 1996) will be constructed at 
the Mill Creek project.  Several cross vanes and J-hook vanes will be used to maintain the stream 
width/depth ratio, to dissipate excess energy, maintain sediment transport, increase habitat, and 
maintain channel capacity (Rosgen, 2000).  Meander pattern geometry will be altered to increase 
radius of curvature, belt width, and meander wavelength.  
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Figure A-4.  Aerial Photo of Proposed Stream Restoration 
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Figure A-5.  Topographic Map of Proposed Project 

 
A survey of the existing conditions along the impacted sections of Mill Creek will be completed.  
Measurements will include similar parameters as in the reference reach section.  Once designed, 
existing instream structures and bridges will be incorporated into designing a new channel. This 
project will be considered a “Priority 1” restoration project that reestablishes a floodplain at the 
original level.  Essentially, removal of the culverts and floodplain fill will reestablish 
connectivity to the floodplain and a natural stream will be constructed, with new meander 
geometry and mean depths.  “Priority 1” restoration places bank height ratio equal to bankfull 
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levels, promotes vegetation growth to stabilize banks, allows channel to flood relieving channel 
stress during floods, maintains sediment, natural grade control and slope.  
 
River Structures 
 
River structures have been used to accelerate channel stability, maintain sediment transport, 
slope, and stream boundary.  Types of in-channel structures that aid in natural channel design 
include cross vanes, w-weirs and j-hook vanes (Figures A-6 and A-7).  J-hooks and cross vanes 
will be used for the Mill Creek restoration project.  These structures can be made with either flat 
rocks or logs of various sizes and shapes (Figure A-8).  In addition, rootwads will be used at the 
base of these structures to minimize near bank shear stress and energy dissipation (Figure A-9). 
 

 
Figure A-6.  Cross Vane Structure (Rosgen, 2000) 
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Figure A-7.  J-Hook Vane Structure (Rosgen, 2000) 

 

 
Figure A-8.  Rock/Log Vane Structure (Rosgen, 2000) 
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Figure A-9.  Rootwad Streambank Structure 

 
Cross vanes are mainly used for grade control, which concentrate energy, velocity, and stream 
power toward the center of the channel.  These structures decrease near bank shear stress, 
erosion, and lateral stream migration.  Typically, cross vanes are placed in the lower 1/3 of a 
river bend, maintaining glide habitat.  The specific design parameters can be found in the 
attached report (Rosgen, 2000).  
 
J-Hook vanes are in-channel structures that direct water velocities away from outside stream 
banks thereby decreasing near bank shear stress.  The structure creates a velocity gradient 
reducing bank erosion by rolling main currents into the center of the channel, and preventing 
back eddy erosion.  In addition, these structures provide excellent fish habitat, maintain sediment 
transport, and quickly stabilizes stream banks after restoration projects. 
 
Rootwads are also used in combination with river structures and should be at least 15’ long and 
driven into bank at the head of the structure.  Rootwads should be placed at or below bankfull 
elevation to increase bank protection and limit any back eddy erosion. 
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Bioengineering 
 
Various bioengineering techniques on the stream banks and in-stream structures will be used 
along the stream.  Native vegetation will be planted to help stabilize stream bank soils, to help 
control erosion, and to improve the riparian buffer while providing habitat for wildlife species.  
Live fascines will be constructed [3’ - 8' long, 2" - 4" wide] and placed on the outside floodplain 
banks and along the straight sections of the stream channel at bankfull elevation (Figure A-10).   
 

 
Figure A-10.  Placement of Live Fascines, Willow Livestakes and Geotextile Fabric 

 
The following plant material will be used to construct fascines: 
 

● Hazel Alder (Alnus serrulata) 

○ This species is not native to Okaloosa county.  I would recommend either Cornus 
foemina or Cornus alternifolia.  The latter is an endangered species that could add 
value to the restoration!  If you need help finding material, check the Association of 
Florida Native Nurseries or ask me. 

● Virginia Willow (Itea virginica)  
 

The entire length of the stream channel will be seeded as well as all access points, immediately 
upon completion of the project.  Either Carolina willow (Salix carolina) or Virginia willow (Itea 
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virginica) will be used as live willow stakes to anchor coir fiber mats on banks.  The following 
native seed mixes will be used to establish vegetation to be used in conjunction with the coir 
fiber mats: 

 
(Wet Conditions Seed Mix) 
 
Virginia Wild Rye – 20% 
Big Bluestem – 20% 
Eastern Gama Grass – 30% 
Switch Grass – 10% 
Partridge Pea – 20% 
 
On average, about 10 lbs/acre should be applied. 
 
(Semi Dry Conditions Seed Mix) 
 
Why not wiregrass, muhly grass? 
Big Bluestem – 20% 
Little Bluestem – 15% 
Blackeyed Susan – 15% 
Indian Grass – 20% 
Virginia Wild Rye – 10% 
Switch Grass – 5% 
Showy Partridge Pea – 5% 
On average, about 7.85 lbs/acres should be applied. 
 

Riparian Buffer Zone 
 
The riparian buffer zone will [minimum 25' each side of stream] be planted with trees and 
shrubs. The following trees and shrubs will be used for quick establishment and stabilization of 
stream banks. 
 
Trees will be approximately 3' - 4' tall and at 8’ x 8’ spacing, with 3 rows on each side.  Native 
tree species should include low growing trees along the fairways and larger growing trees in 
natural areas.  Trees should consist of hazel alder, fetter-bush, sweet pepperbush, bald cypress, 
tupelo, black gum, tulip poplar, wax myrtle, Atlantic white cedar, and other species desirable for 
the location.  

 
Shrubs should be planted at 18” – 36” shrubs spaced between trees.  
 
Wax myrtle (Myrica cerifera) 
Sweet Pepper Bush (Clethra alnifolia)  
Hazel Alder (Alnus rugosa [syn. Alnus serrulata]) [also used in live fascines] 
Red Osier Dogwood (Cornus sericea)  See Notes about other Cornus species above [also used in 
live fascines] 
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D.  Monitoring Plan
 
Monitoring is essential to define success and progress toward success.  Fish and insect 
communities are useful in monitoring project impacts, both positive and negative.  Okaloosa 
darters will be monitored using the seining method (Bortone, 1998).  This approach would 
provide presence-absence data for Okaloosa darters in Mill Creek where restoration activities are 
planned.  If darters were not detected within 60 minutes of searching, then the site would be 
listed as Okaloosa darters being absent.  A linear distance will also be measured at each sampling 
site. Rather than presence/absence, I would recommend sampling by numbers per seine set, per 
time, and per linear length of stream to get better values to compare.  Measuring the size of fish 
may also give information as to whether fish are immigrating or young-of-year settling into 
created habitat.  Additionally, fish and insect communities will be sampled to provide status prior 
to construction and after construction.  Fish will be collected from targeted microhabitat.  
 
Individuals will be measured, weighed, and any signs of disease, erosion of fins, lesions, tumors 
or sores (DELTS) will be identified.  In addition to biological samples, habitat and water 
chemistry will be measured.  Pre-construction sampling will take place prior to sampling.  
Monitoring the site will take place at three months and one year post-construction.  There will be 
color photographs taken from permanent photo-points. Permanent photo-points will be 
established during the initial stream assessment; photos will be updated yearly as part of the 
annual monitoring schedule.  Iron pins will be secured at each site to monitor channel stability. 
This includes monitoring cross sections and longitudinal profiles.  Physical monitoring will 
occur at 3 months and 1 year post-construction. 

 
Proposed Timeline 
 
Design Phase will take three people 40 hrs of field labor.  Data interpretation will take 18 hrs in 
office.  CAD operator will take 60 hrs to develop conceptual stream channel design and 
surrounding fairway play.   Rough drafting and  corrections will take 40 hrs.  Total Design 
Phase = 158 hrs. 
 
Construction Phase will take approximately 2 months.  Total cost would be approximately as 
follows:  
 

● Upper section - 4,300ft @ $80/linear foot = $344,000 

● Lower section - 2,800 ft @ $80/linear foot = $224,000 
  
Monitoring Phase I (Pre-construction) will take 100 hrs. Prior to construction taking place, 
biologists will survey the areas immediately upstream and downstream of impoundments.  These 
surveys will include habitat (stream width, depth, canopy cover, and substrate), water chemistry 
(turbidity, pH, D.O., temperature, conductivity), and biological measures.  The ten area samples 
will provide baseline data to gauge construction success. 

 
Monitoring Phase II (Post-construction) will take 200 hrs.  Sampling 100 hours at 3 months and 
100 hours at 1 year after project completion.  The same methods will be used. 
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Products:  Project will result in on-the-ground recovery of 1 to 2 miles of stream, which 
historically supported the Okaloosa darter and fish community associates. In addition, scientific 
presentations and publications will be completed within two years of project to disseminate 
information to peers and the general public that promote the success of restoration for recovery 
actions. Okaloosa darter monitoring data will be integrated into the existing Okaloosa darter 
database at Jackson Guard. Other fish and habitat data will be integrated into stream assessment 
database at Jackson Guard. 
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Field Office 

1601 Balboa Avenue 
Panama City, Florida 32405 

 
  Tel: (850) 769-0552 

                                                                   Fax: (850) 763-2177 
 
                                                               October 16, 2006 
 
Mr. Stephen M. Seiber 
Chief, Natural Resources Branch 
96th CEG/CEVSN 
501 DeLeon Street, Suite 101 
Eglin Air Force Base, Florida 32542-5133 
 
 

Re: FWS Log No. 4-P-06-199 
Agency:  Eglin Air Force Base 
Project Title: Falcon Golf Course,  
 Mill Creek Stream Restoration 
Location:  Eglin AFB, FL 
Ecosystem:  NE Gulf 
County:  Okaloosa County, FL 

 
Dear Mr. Seiber: 
 
This letter transmits the Fish and Wildlife Service’s (Service) biological opinion (BO) for 
actions to be taken during a stream restoration project, in accordance with section 7 of the 
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.)  Your letter dated 
June 14, 2006, requesting formal consultation was received on June 15, 2006.  Our BO is based 
on information provided in the biological assessment (BA) that accompanied your letter, Service 
investigations in the project area, discussions with experts in the field, and other sources of 
information.  A complete administrative record of this consultation is on file at the Service’s 
Panama City, Florida field office. 
 
Your BA addressed potential impacts to the Okaloosa darter (Etheostoma okaloosae), a species 
listed as endangered.  No other species protected under the ESA are known to occur in the 
immediate project area. 
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CONSULTATION HISTORY 
 
July 2003   USFWS completes draft project description.  
 
May 2005   Eglin indicates willingness to initiate project. 
 
June 14, 2006   Eglin requests initiation of formal consultation. 
 
June 14, 2006   Eglin Natural Resources Branch (NRB) provides the Service with a 

Biological Assessment (FWS No. 4-P-06-199). 
 
June 21, 2006   Service acknowledges initiation of formal consultation. 
 
September 14, 2006  Draft BO sent to Eglin. 
 
September 25, 2006  Eglin AFB provided comment on the draft BO; however, no 

changes were recommended. 
 
October 16, 2006  Final BO sent to Eglin. 
 
 
 BIOLOGICAL OPINION 
 
DESCRIPTION OF ACTION 
 
The Okaloosa darter occurs in only six watersheds that drain into Boggy and Rocky Bayous 
along the north side of Choctawhatchee Bay.  Mill Creek is the smallest of these, with a drainage 
area of less than two square miles out of the 176 square-mile total area of the six drainages.  The 
Falcon and Eagle Golf Courses on Eglin border most of the length of Mill Creek. Culverts, 
roadfill, and in-basin retention areas on the golf courses cause backwater and lack of streamside 
vegetation, and filled floodplains no longer function naturally.  A series of culverts that cross 
each fairway eliminates darter habitat and alters natural stream processes.  Darters persist in 
small numbers in the remnants of free-flowing stream between the ponds and culverts that Eglin 
installed to make the golf courses (Figure 1).  The Okaloosa Darter Recovery Plan (USFWS 
1998) identifies the Mill Creek darter population to be the most imperiled, and considers the 
improvement of conditions in Mill Creek as a vital step to the downlisting and delisting of this 
species.  Restoration of the lower and middle sections of Mill Creek will create new habitat for 
Okaloosa darters, increase the subpopulation size, and insulate against negative impacts 
elsewhere in the Mill Creek watershed.  
 
The objective of the Mill Creek restoration project is to partially accomplish the following 
recovery objective outlined in the Okaloosa Darter Recovery Plan (USFWS 1998):  
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1.2 Improve Mill Creek habitat to increase the very low darter population 
remaining there.  Because of the small size of this creek and the golf 
course and urban impacts it receives, the population of darters in Mill 
Creek is the most imperiled.  Okaloosa darters in Mill Creek may 
represent a robust strain that is important to the long-term survival of the 
species.  In case of a catastrophic event, having multiple streams 
populated with Okaloosa darters decreases the probability of extinction.  

 
1.2.1  Stabilize headwater banks on the golf course.  

1.2.2  Remove impediments to flow such as sediment beds, beaver dams, and 
clogged culverts.  

1.2.3  Minimize the use of pesticides, herbicides, and other contaminants on the 
golf course that impact Mill Creek darters by developing and 
implementing a chemical use plan.  

1.2.4  Restore open channel stream habitat between State Routes (SR) 190 and 
20 by converting underground piped and beaver ponded segments into 
free flowing streams.  

 
Eglin proposes to create a stable stream configuration for Mill Creek, re-establish and protect 
riparian buffers, re-establish floodplains for flood control, and remove impounded stream 
reaches (Figure 1).  The restoration project will include the application of natural channel design 
principles to restore and maintain stable stream geometry relationships and bioengineering 
techniques for areas where floodplains need to be established.  A complete description of the 
proposed project is provided in the Eglin NRB Biological Assessment (2006); however, the 
actions proposed by Eglin are summarized below:  
 

● Falcon Hole 2: Build a new stream channel and floodplain, re-establish native vegetation, 
and construct a bridge structure.  

● Between Falcon Hole 2 and Hole 17: Drain the pond, build a new stream channel, and 
construct isolated ponds in the existing pond bed.  

● Falcon Hole 17: Build a new stream channel and floodplain, re-establish native vegetation, 
and construct a small bridge.  

● Between Falcon Hole 16 and Hole 17: Remove the culvert to allow the natural stream 
channel to re-establish, and re-establish native vegetation.  

● Falcon Hole 16: Build a new stream channel and floodplain, re-establish native vegetation, 
and construct a small bridge.  

● Falcon Hole 14: Build a new stream channel and construct a culvert.  
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Action Area 
 
The Service has described the Action Area to include all areas which would be affected directly 
or indirectly by the proposed action and not merely the immediate area involved in the actions as 
indicated in the general project location for this project (Figure 1).  The Action Area for this 
biological opinion is described as the entire Mill Creek watershed.  Mill Creek transitions from 
headwaters beginning on a hilltop, at approximately 35 meters in elevation, down to a flat 
alluvial valley at elevation 0 m, over a total distance of 3 river kilometers (rkm).  The entire 
watershed is influenced by golf course development, water withdrawal, and stormwater runoff.  
The action proposed by Eglin will restore approximately one third (1 km) of the Mill Creek 
system, creating stream habitat between rkm 0.7 and 1.7.  This constitutes a significant portion 
of the Mill Creek system and the proposed action will likely impact the hydrology and water 
quality of the system by eliminating restrictions to stream flow.  Okaloosa darter population 
densities throughout the system may be reduced as fish colonize the newly created habitat.  
However, the re-establishment of stream habitat and floodplain buffers on the Falcon golf course 
will likely have long-term beneficial effects and increase the stability of the smallest Okaloosa 
darter subpopulation. 
 
Conservation Measures 
 
Conservation measures are actions to benefit or promote the recovery of a listed species that are 
included by the Federal agency as an integral part of the proposed action.  These actions will be 
taken by the Federal agency or applicant and serve to minimize or compensate for project effects 
on the listed species.  The BA states that Eglin will implement the following avoidance and 
minimization measures to minimize impacts: 
 

• Employ the least intrusive methods available for completing the proposed action near 
Mill Creek; 

• Complete the majority of new channel construction at each section prior to the routing of 
water from the old stream channel into the new channel; 

• Use erosion control measures, such as silt fencing and silt curtains, as deemed 
appropriate in site-specific design plans and in accordance with permit requirements; 

• Immediately after the completion of project sections, plant native vegetation along stream 
banks; 

• Concentrate work during dry periods to limit the potential for rutting and erosion into the 
stream; and 

• Lower lake/pond water levels slowly. 
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Figure 1.  Proposed Mill Creek Restoration Area. 

Existing Darter Habitat 
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STATUS OF THE SPECIES/CRITICAL HABITAT 
 
Species/Critical Habitat Description 
 
The Okaloosa darter, Etheostoma okaloosae, is a small percid fish (maximum size 49 millimeters 
Standard Length) with a well-developed humeral spot, a series of five to eight rows of small spots 
along the sides of the body, and a first anal spine longer than the second.  General body coloration 
varies from red-brown to green-yellow dorsally, and lighter ventrally, although breeding males have 
a bright orange submarginal stripe on the first dorsal fin (Burkhead et al. 1992).  The brown darter, 
Etheostoma edwini, is similar in size, but the blotched patterns on the sides are not organized into 
rows and breeding males have bright red spots on the body and fins.  The Service listed the Okaloosa 
darter as endangered on June 4, 1973 (38 FR 14678).  No critical habitat has been designated for this 
species. 
 
Life History 
 
The areas inhabited by the Okaloosa darter are typically the margins of flowing streams where 
detritus, root mats, and vegetation are present.  Densities average about one darter in every 0.45 
meters of stream length (Jordan and Jelks 2005).  Okaloosa darters have not been collected in areas 
where there is no current nor have they been collected in the open, sandy areas in the middle of 
stream channels.  Brown darters also occupy similar stream margins; however, they are capable of 
living in areas of little to no flow (Burkhead et al. 1994).  Okaloosa darters feed primarily on fly 
(Diptera), mayfly (Ephemeroptera), and caddis fly (Trichoptera) larvae (Ogilvie 1980).  The 
breeding season extends from late March through October, although it usually peaks in April.  
Spawning pairs have been videographed attaching one or two eggs to vegetation, and they also have 
been observed attaching eggs to woody debris and root mats (Burkhead et al. 1994; Collette and 
Yerger 1962).  Ogilvie (1980) found a mean of 76 ova and 29 mature ova in 201 female Okaloosa 
darters.  These numbers may under-represent annual fecundity as the prolonged spawning season is 
an indication of fractional spawning (i.e., eggs develop and mature throughout the spawning season). 
 Estimates of longevity range from two to three years (Burkhead et al. 1992; Mettee and Crittenden 
1979; Ogilvie 1980). 
 
Status/Distribution 
 
Okaloosa darters have been found only in the tributaries and main channels of Toms, Turkey, Mill, 
Swift, East Turkey, and Rocky Creeks, which drain into two bayous of Choctawhatchee Bay.  
Approximately 90 percent of the 457-square kilometer (176 square miles) drainage area of these six 
watersheds is within the boundaries of Eglin AFB (Fischer et al. 1994).  The remainder is in the 
urban complex of Niceville and Valparaiso. 
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The Okaloosa darter was initially listed because of its extremely limited range and potential 
problems resulting from erosion, water impoundment, and competition with introduced brown 
darters.  Since the listing in 1973, population levels in some stream sections have either decreased or 
disappeared altogether.  In Swift Creek downstream of College Pond, no Okaloosa darters have been 
observed since 1987.  Mill Creek has lost much of its Okaloosa darter habitat to erosion, culverts 
that restrict flow and cause bed aggradation, and beaver ponds associated with culverts.  Populations 
appear stable or increasing in the upper reaches of the Boggy and Rocky Bayou stream systems 
since annual monitoring began in 1995. 
 
Eglin AFB has maintained its system of unpaved roads by mining clay and sand from 144 pits of 
various sizes (Eglin 1993).  Thirty-nine of these pits were located within or immediately adjacent 
to Okaloosa darter drainages and were sources of extreme erosion that covered stream vegetation 
with sediment (USFWS 1998).  The roads themselves have also been sources of sediment 
altering darter habitat.  Sediment runoff from unpaved roads and erosion associated with road 
crossings is likely the single-greatest remaining and continuing impact on Okaloosa darter 
habitat on the base.  Sediment accumulating in darter streams smothers the aquatic vegetation 
and woody debris that these fish use as habitat and reduces channel capacity.  Loss of channel 
capacity leads to greater bank erosion, channel widening, increased temperatures, and other 
alterations adverse to native aquatic species, including the darter.  
 
Sand-filtered groundwater, the primary source for Okaloosa darter streams, is susceptible to 
depletion as the amount withdrawn from the sand-gravel aquifer increases (Barr et al. 1985).  
Increases in impermeable surfaces in the urban areas cause increased surface runoff with associated 
fluxes in water temperature and chemistry.  Finally, the potential for catastrophic spills of toxic 
substances increases as traffic across Okaloosa darter streams expands in volume and extent. 
 
The Service last revised its Recovery Plan for the Okaloosa darter in 1998.  The plan calls for the 
Service to consider re-classification from endangered to threatened status using five criteria:  1) 
habitat protection status, 2) habitat restoration progress, 3) population size and structure, 4) 
population range, and 5) foreseeable threats.  Natural resources management on Eglin has made 
substantial progress on tasks related to these criteria, especially in the area of habitat restoration. 
Eglin also has actively supported the surveys necessary to monitor trends in darter population 
size, structure, and range.  Most of the 27 monitoring sites listed in the 1998 Recovery Plan are 
relatively stable or increasing (Jordan and Jelks 2005).  The monitored sites that show declines 
in recent years are generally either outside Eglin’s boundaries or near the base’s border with the 
cities of Niceville and Valparaiso.  These declines are most likely attributable to habitat 
alterations resulting from roads, urban development, or beaver impoundments.  Beaver 
colonization of the downstream-portions of several darter streams near Eglin’s interface with 
urban areas is apparently increasing, probably due to long-term fire-exclusion and a resulting 
increase in hardwood abundance (H. Jelks, Okaloosa darter status report, memo dated November 
8, 2001). 
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Analysis of the species likely to be affected  
 
The proposed action is to initiate a stream restoration project to benefit and further the recovery of 
the Okaloosa darter on Mill Creek.  Areas of suitable habitat for the Okaloosa darter exist in the 
project area, although much of the habitat has been degraded by underground culverting and ponds 
for flood control.  Darters persist in small numbers in the remnants of free-flowing stream between 
the ponds and culverts that Eglin installed to make the golf courses (Figure 1).  The Okaloosa Darter 
Recovery Plan (USFWS 1998) identifies the Mill Creek darter population to be the most imperiled, 
and considers the improvement of conditions in Mill Creek as a vital step to the downlisting and 
delisting of this species.  While the action is expected to benefit the species, individuals may be 
adversely affected during construction activities. 
 
ENVIRONMENTAL BASELINE 
 
Status of the Species within the Action Area 
 
Mill Creek is the smallest of the six watersheds that support the Okaloosa darter, with a drainage 
area of just 1,126 acres (1.76 mi2).  All but the downstream-most ¼ mile of Mill Creek is on the 
base.  Due to its small size and its location between the cities of Valparaiso and Niceville, Mill 
Creek may be the darter watershed that has the highest percentage of its acreage altered by 
human activities.  Development of the Falcon and Eagle Golf Courses, which covers about half 
of the watershed and straddles the creek, extensively altered the terrain to accommodate the 
greens.  Floodplain areas were filled and the creek itself was dammed or routed through culverts 
creating several impoundments.  Some of these culverts have rusted and collapsed over the 
years, further impeding the movement of water, sediment, and fish.  SR 190 (College Boulevard) 
bisects the north/south-oriented watershed, and the creek passes under fill material for the road 
through a set of culverts that apparently do not provide for efficient sediment transport, because 
upstream of these culverts, the stream is noticeably wider and shallower than more free-flowing 
sections of the stream.  Beavers built dams near these culverts, which until removed in 2001, 
exacerbated the poor sediment transport capacity of the channel.  Beaver control on Eglin is an 
ongoing conservation measure.  Since December 2001, Eglin has captured and removed more 
than 50 beavers from Okaloosa darter drainages. 
 
Immediately downstream of SR 190 is one of the 27 Okaloosa darter monitoring sites listed in 
the Recovery Plan.  This site has the longest history of darter sampling in Mill Creek, but other 
sites both upstream and downstream of SR 190 have been sampled intermittently since 1959.  
Table 1 shows the numbers of darters collected at sites sampled within the Mill Creek watershed. 
The data in Table 1 were collected with variable effort and gear.  Most samples were taken using 
a 6 ft x 10 ft x 1/8-in-mesh seine for about an hour in 20 to 50 meters of the stream channel; 
however recent surveys have used direct observation by snorkeling, which is the standard 
methodology at most of the annual monitoring sites listed in the Recovery Plan.  Jordan et al. (in 
press) have shown that snorkeling detects about three darters for every one collected by seining, 
so the numbers in Table 1 could be multiplied by 3 to get a more accurate count of darters at 
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these locations. 
 
Darter numbers at any particular site within Mill Creek are quite variable over time.  The SR 190 
site was once considered one of the best sites for sampling darters (H. Jelks, USGS, personal 
communication). This site is easily accessed from the road and on one occasion in 1989, it 
yielded 57 darters in a single 25-minute seining effort.  In the last 10 years, surveys have counted 
2 to 47 darters.  In the 1998 Recovery Plan, the long-term mean number of darters reported for 
this site (n=12) was 12.1, with a standard deviation of 13.9.  In 2004, the mean (n=19) has 
dipped to 10.1, with a standard deviation of 12.5.  Analyses have not been performed for 2005 
data, however the number of darters counted at this site was the highest in the past 10 years (47 
darters). 
 
Population stability in all six darter watersheds is a criterion for downlisting the species from 
endangered to threatened.  The plan defines population stability operationally as: 
 

1) Okaloosa darter numbers remain above 1.75 standard deviations below the cumulative 
long-term average at each of the monitoring sites; 

2) the long-term trend in the average counts at each monitoring site is increasing or neutral; 
and 

3) the range that the species inhabits is not decreased by more than a 500-meter stream 
reach within any of the six stream systems (USFWS 1998, Eglin Air Force Base 2006). 

 
With the high variability in darter numbers at the Mill Creek monitoring site, the first element in 
the operational definition (average minus 1.75 standard deviations) results in a negative number, 
which means that detecting any darters at this site satisfies this component of stability.  The 
second element, the trend in the counts, is not satisfied.  The counts have been less than the 1998 
mean of 12.1 since 1994, and a linear best-fit trend line to all the data has a slightly negative 
slope.  It is unclear whether the third element, the species’ range within the watershed is 
satisfied. Only one site, the SR 190 site, is routinely monitored in Mill Creek.  Another site, at 
the 9th hole golf cart bridge (rkm 3.0) was sampled in 1989 (2 darters), 1999 (12 darters) 2004 (0 
darters), and 2005 (6 darters) and represents the known upstream limit of darter distribution in 
this watershed.   
 
Unlike four of the other six watersheds comprising the range of the Okaloosa darter, Mill Creek 
has no record of brown darters (Etheostoma edwini), which were believed to represent a threat to 
the survival of the Okaloosa darter through competitive interactions (Mettee et al. 1976). 
 
The various fish surveys of Mill Creek listed in Table 1 suggest that darters inhabit only the 
section of the watershed upstream from about rkm 1.2, where the creek enters Plew Lake (an 
impoundment of Mill Creek on the golf course).  The Service has no historical records of darter 
occurrence from downstream of Plew Lake to the mouth of the creek at Boggy Bayou.  Based on 
this data, it appears that the range of the Okaloosa darter in the Mill Creek watershed is almost 
entirely within the Falcon and Eagle Golf Courses. 
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The Falcon and Eagle Golf Courses on Eglin border most of the length of Mill Creek.  The Eagle 
golf course was constructed after the Okaloosa darter was listed as endangered so care was taken 
during planning and construction to minimize impacts to Mill Creek.  Thus, the extant 
population of Okaloosa darters in the Mill Creek system resides almost entirely within the Eagle 
golf course. Darters persist in small numbers in the remnants of free-flowing stream between the 
ponds and culverts that Eglin installed to make the Falcon golf course.  Culverts, roadfill, and in-
basin retention areas on the Falcon golf course cause backwater and lack of streamside 
vegetation, and filled floodplains no longer function naturally.  A series of culverts that cross 
each fairway eliminates darter habitat and alters natural stream processes.   
 
The proposed action will re-establish approximately 1000 meters of suitable darter habitat within 
the Falcon golf course between rkm 0.7 and 1.7 (Figure 1).  The persisting stream habitat (two 
segments totaling 80 meters) between the fairways for Holes 14, 16, and 17 will be left intact.  
Eglin proposes alterations to Falcon Holes 2, 16, and 17, removing the buried culverts, replacing 
them with free-flowing streams and floodplain, and installing bridges to allow cart and foot 
traffic.  Native vegetation would be planted in the resulting streambeds and floodplain areas.  
The culvert at Hole 14 would be replaced with a new, shorter culvert with different intake and 
outflow points.  The action is expected to take six to eight weeks to accomplish and is scheduled 
to occur outside of darter spawning season.  This extensive stream restoration will increase 
available habitat for Okaloosa darters in Mill Creek by nearly 1 rkm and potentially increase the 
estimated size of the subpopulation by 40-50%.  
 
Table 1.  History of Okaloosa darter sampling in Mill Creek (sampling gear and effort variable) (sources: 
Howard Jelks, USGS; Jeffrey Herod, USFWS; USFWS 1998). 

Site Description River km1 Date of 
sample 

# Okaloosa 
darters 

Mouth of Mill Creek 0 0-Jun-05 0 
Highway 20 0.2 12-May-05 0 
Highway 20 0.2 27-May-05 0 
Highway 20 0.2 10-Jun-05 0 
rkm 0.6 0.6 27-May-05 0 
100 m downstream SR190 1.7 30-Jan-90 13 
100 m downstream SR190 1.7 16-Jun-90 7 
100 m downstream SR190 1.7 19-Sep-91 2 
100 m downstream SR190 1.7 27-Jun-92 7 
100 m downstream SR190 1.7 28-Jan-93 9 
100 m downstream SR190 1.7 4-Mar-94 6 
100 m downstream SR190 1.7 26-Apr-95 7 

 
   
Immediately downstream SR190 1.8 25-Apr-73 3 
Immediately downstream SR190 1.8 5-May-74 4 
Immediately downstream SR190 1.8 9-May-74 8 
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Site Description River km1 Date of 
sample 

# Okaloosa 
darters 

Immediately downstream SR190 1.8 9-Feb-76 7 
Immediately downstream SR190 1.8 25-Sep-79 2 
Immediately downstream SR190 1.8 9-Jan-88 24 
Immediately downstream SR190 1.8 23-Feb-89 57 
Immediately downstream SR190 1.8 2-Jun-89 16 
Immediately downstream SR190 1.8 12-Jul-89 8 
Immediately downstream SR190 1.8 21-May-90 15 
Immediately downstream SR190 1.8 4-Mar-94 13 
Immediately downstream SR190 1.8 13-Sep-94 8 
Immediately downstream SR190 1.8 21-Apr-95 2 
Immediately downstream SR190 1.8 3-Aug-96 2 
Immediately downstream SR190 1.8 12-Aug-01 2 
Immediately downstream SR190 1.8 15-Apr-01 3 
Immediately downstream SR190 1.8 15-Aug-01 3 
Immediately downstream SR190 1.8 14-Oct-02 6 
Immediately downstream SR190 1.8 13-Jul-04 15 
Immediately downstream SR190 1.8 20-Jun-05 8 
Immediately downstream SR190 1.8 21-Jun-05 3 
Immediately downstream SR190 1.8 13-Sep-05 47 
13th Hole Bridge 2.1 21-Jun-89 9 
13th Hole Bridge 2.1 31-Jan-90 6 
13th Hole Bridge 2.1 16-Jun-90 2 
13th Hole Bridge 2.1 19-Sep-91 8 
13th Hole Bridge 2.1 27-Jun-92 2 
13th Hole Bridge 2.1 28-Jan-93 5 
13th Hole Bridge, 50-100 m downstream 2.1 30-Jun-04 15 
13th Hole Bridge, 0-50 m downstream 2.1 30-Jun-04 7 
13th Hole Bridge, 0-50 m upstream 2.1 1-Jul-04 3 
13th Hole Bridge, 50-100 m upstream 2.1 1-Jul-04 4 
Tributary near 5th hole 2.5 31-Jan-90 0 
Tributary near 5th hole 2.5 16-Jun-90 1 
Tributary near 5th hole 2.5 19-Sep-91 0 
Tributary near 5th hole 2.5 27-Jun-92 0 
9th Hole Bridge 3 1989 2 
9th Hole Bridge 3 1999 12 
9th Hole Bridge, 0-50 m downstream of bridge, 
upstream of blowout 

3 13-Jul-04 0 

9th Hole Bridge, 0-50 m upstream of bridge, 
upstream of blowout 

3 14-Jul-04 0 

9th Hole Bridge, 20-40 m upstream of bridge 3 13-Sep-05 6 
1 Kilometers upstream from mouth of creek at Boggy Bayou. 
 
EFFECTS OF THE ACTION 
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Factors to be considered 
 
Okaloosa darters may still be found throughout its historic range in areas of suitable habitat and 
where threats have been managed, controlled or ameliorated.  Our recent estimates indicate that 
about 300,000 (+100,000) Okaloosa darters exist within the six watersheds.  Mill Creek is the 
smallest of these watersheds.  Survey data from Mill Creek obtained during 2005 indicate that 
more than 2,000 Okaloosa darters inhabit Mill Creek between rkm 1.8 and 3.0, averaging 1.7 
darters per linear meter of stream (H. Jelks, USGS, personal communication).  The proposed 
work will impact two isolated stream segments inhabited by an estimated 136 Okaloosa darters.  
Site preparation and construction activities will have direct and indirect impacts to these fish and 
their habitat. Direct impacts may consist of crushing or burying individual Okaloosa darters and 
loss of habitat.  Indirect impacts may consist of artificially altering water or habitat quality and 
behavior of Okaloosa darters within the stream segments.  
 
Proximity of Action:  Darters persist in small numbers in the remnants of free-flowing stream 
between the ponds and culverts that Eglin installed to make the Falcon golf course (Figure 1).  
Two segments (50 and 30 meters in length) exist within the restoration area.  Although Eglin has 
no plans to alter the existing stream segments inhabited by the Okaloosa darter, these stream 
segments will be impacted as a result of the restoration activities.   
 
Distribution:  The Okaloosa darter occurs in only six watersheds that drain into Boggy and 
Rocky Bayous along the north side of Choctawhatchee Bay.  Mill Creek is the smallest of these, 
with a drainage area of less than two square miles out of the 176 square-mile total area of the six 
drainages.  The Falcon and Eagle Golf Courses on Eglin border most of the length of Mill Creek. 
Culverts, roadfill, and in-basin retention areas on the golf courses cause backwater and lack of 
streamside vegetation, and filled floodplains no longer function naturally.  A series of culverts 
that cross each fairway eliminates darter habitat and alters natural stream processes.  Darters 
persist in small numbers in the remnants of free-flowing stream between the ponds and culverts 
that Eglin installed to make the golf courses (Figure 1).    
 
Timing:  Okaloosa darters reproduce from March through August with peak spawning occurring 
from April to June.  Activities during breeding season could impair successful reproduction by 
Okaloosa darters inhabiting the action area.  The development activities will occur during the 
months of September through February, outside of spawning season. 
 
Nature of the Effect:  The direct loss of individual Okaloosa darters may be detrimental to the 
genetic diversity of the remaining Mill Creek subpopulation.  However, connection of isolated 
stream segments to the more contiguous habitat upstream will allow immigration by individuals 
into the restored stream habitat, offsetting detrimental genetic effects that may have resulted 
from isolation in the two stream segments within the Falcon golf course. The direct loss of 
habitat (9 meters) and the impacts to water quality in the two stream segments (80 meters) may 
contribute to population reduction in the Action Area.  While the loss or impairment of habitat 
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will adversely affect the species we must also consider the importance of the habitat to the 
conservation of the species.  The stream restoration proposed by Eglin will likely improve 
degraded habitat conditions in Mill Creek and negative impacts to the existing stream segments 
are likely temporary and reversible.  This extensive stream restoration will increase available 
habitat for Okaloosa darters in Mill Creek by nearly 1 rkm and potentially increase the estimated 
size of the subpopulation by 40-50%. 
 
Duration:  There will be initial temporary short-term, negative impacts to Okaloosa darters 
during site preparation and construction in the form of habitat loss (9 meters) and degradation 
(80 meters).  Permanent impacts of the action will be largely beneficial, re-establishing stream 
habitat (1 rkm) and reconnecting isolated habitat to more contiguous habitat upstream.  
 
Disturbance frequency:  Following the initial impacts to Okaloosa darters during site preparation 
and construction, the remaining habitat onsite would be permanently protected.  Therefore, the 
proposed action would only result in a one-time disturbance to the Okaloosa darters within the 
Action Area. 
 
Disturbance intensity and severity:  The proposed action would permanently recreate 
approximately 1 rkm of suitable Okaloosa darter habitat.  Temporary impacts are expected to be 
limited to the construction phase of the project, which would be expected to be completed in 
eight to twelve weeks.  As the life span of an Okaloosa darter is estimated to be 3-4 years, the 
temporary impacts of the proposed action will not affect multiple generations.  Recolonization of 
the restored and protected habitat remaining onsite would be expected within months to years.  
The severity would be reduced by implementing many of the conservation measures in the 
proposal, including but not limited to, employing the least intrusive methods available for 
completing the proposed action near Mill Creek; complete the majority of new channel 
construction at each section prior to the routing of water from the old stream channel into the 
new channel; using erosion control measures, such as silt fencing and silt curtains, as deemed 
appropriate in site-specific design plans and in accordance with permit requirements; 
immediately after the completion of project sections, planting native vegetation along stream 
banks; concentrating work during dry periods to limit the potential for rutting and erosion into 
the stream; and completion of the project outside the spawning season. 
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Analysis for Effects for the Action 
 
The activities described in the BA for the Mill Creek restoration have the potential to impact the 
Okaloosa darter.  Potential negative impacts to the Okaloosa darter would be short-term, 
affecting approximately 80 meters of suitable darter habitat, which represents less than one 
percent of the species range (about 400 stream km).  Survey data from Mill Creek obtained 
during 2005 indicate that more than 2,000 Okaloosa darters inhabit Mill Creek between rkm 1.8 
and 3.0, averaging 1.7 darters per linear meter of stream (H. Jelks, USGS, personal 
communication).  Application of the Mill Creek average to the stream segments likely inhabited 
within the restoration area yields an estimate of 136 darters potentially impacted by the proposed 
action, representing 6.5% of the Mill Creek population and 0.04% of the entire Okaloosa darter 
population. 
 
Direct effects:  Stream restoration activities in and near Mill Creek are likely to cause direct 
impacts to the darter where newly created stream segments are connected to the existing stream 
habitat in the restoration site (Figure 1).  Destruction or modification of up to 3 meters of 
existing stream is likely to occur at each of the three connection points, potentially resulting in 
displacement or mortality of up to 15 Okaloosa darters.   
 
Indirect effects:  Short-term water quality and habitat degradation and temporary blockage of 
fish passage may cause indirect impacts in feeding patterns, respiratory functioning, and habitat 
use throughout the existing stream habitat.  Sedimentation from soil disturbance in and near the 
stream may interfere with proper respiratory functioning, smother aquatic vegetation and woody 
debris that darters use as habitat, and reduce channel capacity.  Loss of channel capacity leads to 
greater bank erosion, channel widening, increased temperatures and other alterations adverse to 
the darter.  The incorporation of the avoidance and minimization measures outlined above should 
greatly reduce the potential impacts to Okaloosa darters present in the restoration area but some 
degree of negative impact in the form of sedimentation and habitat instability is still likely to 
occur.  However, long-term beneficial impacts are likely once the project is completed. 
 
Beneficial effects:  The long-term beneficial effects for Mill Creek are the reason for this project. 
The new stream channel and floodplain will provide substantially improved Okaloosa darter 
habitat than the presently degraded condition of Mill Creek.  The restored stream will provide 
more than 600 meters of improved habitat for the darter due to the return of more natural stream 
features and functions, such as stream-floodplain connectivity and a meandering channel that 
allows for increased habitat diversity.   
 
Species Response to a Proposed Action 
 
Because the existing stream segments inhabited by Okaloosa darters are currently considered 
degraded from isolation during construction of the Falcon golf course and activities associated 
with golf course maintenance (i.e., fertilization),  the proposed action will likely benefit the 
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darters inhabiting these segments by increasing the available habitat and reconnecting these 
isolated subpopulations to the Mill Creek population.  The temporary loss of habitat due to 
construction activities may result in the loss of individuals.  However, the proposed action would 
result in only a one-time disturbance to the Okaloosa darters within the Action Area.  Temporary 
impacts are expected to be limited to the construction phase of the project, which would be 
expected to be completed within three months.  Colonization or recolonization of the newly 
recreated, restored, and protected habitat remaining onsite would be expected within several 
months, with spawning occurring in the following spring/summer as suitable habitat is 
established.  Eglin will institute conservation measures that minimize the project footprints such 
that effects to existing stream habitat within the restoration site will be limited.  Restored habitat 
will be maintained and protected in perpetuity. 
 
The applicants have also committed to provide funding for management activities and other 
restoration projects for Okaloosa darters within and outside the action area.  These funds will be 
used to implement conservation and recovery needs for Okaloosa darters that would have a 
greater benefit to the species range wide.  Activities that may be funded with these contributions 
have been identified in the Recovery Plan and include, but are not limited to:  conducting 
surveys to determine the current status and distribution of Okaloosa darter; stream habitat 
restoration and/or enhancement; and research to develop the information necessary to achieve 
conservation.   
 
CUMULATIVE EFFECTS 
 
Cumulative effects include the effects of future State, Tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the ESA.  All but the lower-
most ¼ mile of Mill Creek (from which Okaloosa darters have never been recorded) is within the 
boundaries of Eglin Air Force Base.  Therefore, no non-federal actions are reasonably certain to 
occur in the action area. 
 
CONCLUSION 
 
After reviewing the current status of the Okaloosa darter, the environmental baseline for the 
action area, the effects of the action, and the cumulative effects, it is the Service's biological 
opinion that the proposed stream restoration project is not likely to jeopardize the continued 
existence of the Okaloosa darter.  No critical habitat has been designated for this species; 
therefore, none will be affected. 
 
The stream restoration proposed by Eglin will likely improve degraded habitat conditions in Mill 
Creek and negative impacts are likely temporary and reversible.  Populations in Turkey and 
Rocky Creek, the two largest of the six darter watersheds, are generally stable or increasing, and 
are unaffected by these actions in the smallest watershed.  Populations in the remaining three 
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watersheds are less stable and conservation/recovery actions have been designed to eliminate 
threats to the species and identify causes for population instability.  Our analysis is based on 
current activities within the range of the Okaloosa darter.  Urbanization or changes in landuse 
practices resulting from altered military missions could result in additional population stress and 
potentially threaten the Okaloosa darter and its habitat.  
 

INCIDENTAL TAKE STATEMENT 
 
Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit the 
take of endangered and threatened species, respectively, without special exemption.  Take is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 
to engage in any such conduct.  Harm is further defined by the Service to include significant 
habitat modification or degradation that results in death or injury to listed species by 
significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering.  
Harass is defined by the Service as intentional or negligent actions that create the likelihood of 
injury to listed species to such an extent as to significantly disrupt normal behavior patterns 
which include, but are not limited to, breeding, feeding or sheltering [50 CFS §17.3].  Incidental 
take is defined as take that is incidental to, and not the purpose of, an otherwise lawful activity.  
Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not 
intended as part of the agency action is not considered prohibited taking under the ESA provided 
that such taking is in compliance with the terms and conditions of this Incidental Take 
Statement. 
 
The measures described below are non-discretionary, and must be undertaken by Eglin so that 
they become binding conditions of any grant or permit issued by Eglin, as appropriate, for the 
exemption in section 7(o)(2) to apply.  Eglin has a continuing duty to regulate the activity 
covered by this incidental take statement.  If Eglin:  (1) fails to assume and implement the terms 
and conditions or, (2) fails to require any contracted group to adhere to the terms and conditions 
of the incidental take statement through enforceable terms that are added to the permit or grant 
document, the protective coverage of section 7(o)(2) may lapse.  In order to monitor the impact 
of incidental take, Eglin must report the progress of the action and its impact on the species to 
the Service as specified in the incidental take statement.  [50 CFR §402.14(I)(3)] 
 
AMOUNT OR EXTENT OF TAKE ANTICIPATED 
 
As described above (Effects of the Action), we estimate that up to 136 Okaloosa darters will be 
impacted by the Mill Creek restoration project.  The incidental take is expected to be in the form 
of indirect impacts resulting from impaired water quality and habitat degradation.  However, 
injury or mortality of up to 15 individuals is possible.  Our estimate is based on:  1) 80 meters of 
existing stream habitat in the restoration area; 2) a population density of 1.7 fish per meter 
(Jordan and Jelks 2005); and 3) knowledge of stream restoration techniques which suggest that 
each connection of newly created stream to the existing stream will destroy or modify up to 3 
meters of existing Okaloosa darter habitat.  Injury or mortality would occur either from the direct 
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impact of the necessary operation of heavy equipment within the stream or smothering by 
sediment dislodged from banks during construction operations.  Because this is a stream 
restoration project, Eglin proposes to stabilize stream banks and utilize erosion control measures 
along the stream, we do not anticipate take resulting from longer-term erosion and degradation 
of darter habitat.  
 
EFFECT OF THE TAKE 
 
In the accompanying biological opinion, the Service determined that this level of anticipated take 
will not result in jeopardy to the species or destruction or adverse modification of critical habitat. 
Measures to reduce potential impacts to the Okaloosa darter have been incorporated into the 
plans for this habitat restoration project. 
 
REASONABLE AND PRUDENT MEASURES 
 
The Service believes the following reasonable and prudent measure is necessary and appropriate 
to minimize the incidental take of the Okaloosa darter: 
 
Eglin shall ensure full implementation of the conservation measures, as outlined in the BA, that 
address Okaloosa darter during the proposed Mill Creek stream restoration project on Falcon 
Golf course. 
 
TERMS AND CONDITIONS 
 
In order to be exempt from the prohibition of section 9 of the Act, Eglin must comply with the 
following terms and conditions, which implement the reasonable and prudent measures.  All 
conservation measures described in the BA are hereby incorporated by reference as terms and 
conditions within this document pursuant to 50 CFR § 402.14(I) with the addition of the 
following terms and conditions.  The terms and conditions listed are non-discretionary. 
 

1. Employ the least intrusive methods available for completing the proposed action near 
Mill Creek; 

2. Complete the majority of new channel construction at each section prior to the routing of 
water from the old stream channel into the new channel; 

3. Use erosion control measures, such as silt fencing and silt curtains, as deemed 
appropriate in site-specific design plans and in accordance with permit requirements; 

4. Immediately after the completion of project sections, plant native vegetation along stream 
banks; 

5. Concentrate work during dry periods to limit the potential for rutting and erosion into the 
stream; 

6. Lower lake/pond water levels slowly; 
7. Construction workers and contractors shall be educated on the presence of the 

endangered Okaloosa darter and measures they can take to minimize impacts. 
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Monitoring 
 

Monitoring for this action shall be conducted for 4 years post construction.  The final 
monitoring design shall be determined and carried out by the Service in coordination with 
Eglin natural resources managers and other partners.  Monitoring designs for stream 
geomorphology, water quality, hydrology, and Okaloosa darter population size will be based 
on the best available scientific data and shall be provided to Eglin prior to initiation of the 
monitoring program.  In order to establish baseline conditions, the monitoring program is to 
begin prior to initiation of the proposed action. 

 
Reporting 
 

Upon locating a dead, injured, or sick individual of an endangered or threatened species, 
initial notification must be made to the Fish and Wildlife Service Law Enforcement Office, 
Clermont, Florida at (352) 429-1037 within 24 hours.  Additional notification must be made 
to the Fish and Wildlife Services Field Office at Panama City, Florida at (850) 769-0552 
within 48 hours.  Care should be taken in handling sick or injured individuals and in the 
preservation of specimens in the best possible state for later analysis of cause of death or 
injury.   

 
The reasonable and prudent measures, with their implementing terms and conditions, are 
designed to minimize the impact of incidental take that might otherwise result from the proposed 
actions at the development.  The Service believes that up to 136 Okaloosa darters may be 
incidentally taken indirectly by degraded water quality and habitat alteration.  No more than 15 
fish will be incidentally taken by direct injury or mortality as a result of the project construction. 

 
CONSERVATION RECOMMENDATIONS 
 
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the Act by conducting conservation programs for the benefit of endangered and 
threatened species.  Towards this end, conservation recommendations are discretionary activities 
that an action agency may undertake to minimize or avoid the adverse effects of a proposed 
action, help implement recovery plans, or develop information useful for the conservation of 
listed species. 
 
Comprehensive restoration of Mill Creek would address the entire length of the stream on the 
base.  The goal of restoration should be to create or preserve those channel and riparian zone 
conditions that will carry the watershed’s flow and sediment regime without substantial erosion 
or aggradation, while providing a quality habitat for the darter and other native species and a 
quality landscape feature for the golf course.  Restoration should remedy to the extent 
practicable the existing problems, noted in this opinion, of poorly functioning culverts, 
impoundments, creosote-treated timbers in the stream, etc.  Management activities on the golf 
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course that may affect the stream and riparian zone, e.g., fertilizer and pesticide applications, tree 
trimming, etc., should be consistent with the goal of restoration.  The Service is available to 
assist with restoration planning, implementation, and monitoring. 
 
Eglin is listed as the lead agency for completing several tasks described in the Okaloosa darter 
Recovery Plan that are applicable to Mill Creek, all of which could be incorporated into a 
comprehensive restoration of the creek: 
 
Task 
Number Task Description 
 
1.2.1  Stabilize headwater banks on the golf course. 
 
1.2.2  Remove impediments to flow such as sediment beds, beaver dams, and clogged 

culverts. 
 
1.2.3  Minimize the use of pesticides, herbicides, and other contaminants on the golf 

course that impact Mill Creek darters by developing and implementing a chemical 
use plan.  

 
1.3.1  Evaluate Eglin AFB ponds for ecological restoration. 
 
3.2.1  Investigate the load of nutrients and contaminants from the Eglin golf course by 

studying chemical use needs and using indicator aquatic insect surveys. 
 
4.2  Summarize best management practices for golf course operation that are 

important to the survival and recovery of the Okaloosa darter in Mill Creek. 
 
In order for the Service to be kept informed of actions that minimize or avoid adverse effects or 
that benefit listed species or their habitats, the Service requests notification of the 
implementation of any conservation recommendations. 
 

REINITIATION NOTICE 
 
This concludes formal consultation on the action(s) outlined in the BA.  As provided in 50 CFR 
§402.16, reinitiation of formal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (or is authorized by law) and if:  (1) the 
amount or extent of incidental take is exceeded; (2) new information shows that the action may 
affect listed species in a manner or to an extent not considered in this opinion; (3) the action is 
subsequently modified in a manner that causes an effect to the listed species not considered in 
this opinion; or (4) a new species is listed or critical habitat designated that may be affected by 
the action.  In instances where the amount or extent of incidental take is exceeded, any 
operations causing such take must cease pending reinitiation. 
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