






Enclosure 1.  RCW Population Growth Trend ‐ Fort Benning, GA


Year Active 
Clusters PBGs


PBGs 
less 
Take


1997 174 139 139
1998 189 153 153
1999 188 165 165
2000 217 187 187
2001 225 195 195
2002 243 213 213
2003 251 223 223
2004 249 230 223
2005 254 240 232
2006 266 254 246
2007 277 262 246
2008 284 271 255
2009 297 287 279
2010 336 332 234
2011 348 333 237
2012 351 337 240
2013 357 332 241
2014 363 342 246
2015 375 357 269
2016 384 373 298
2017 402 387 312
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Red-cockaded Woodpecker (RCW) Habitat Impact Assessment Plan – 
Final Report 


The 2007 Transformation/Base Realignment and Closure (BRAC) and 2009 Maneuver 
Center of Excellence (MCoE) Biological Opinions required as a term and condition the 
preparation of a RCW Habitat Impact Assessment Plan.  Completed in July 2009, this 
plan included an assessment to determine which Oscar ranges should have berms in 
order to reduce impacts to RCW nesting and foraging habitat (Appendix 1).  Using 
extensive Line-of-Sight (LOS) analyses and Light Detection and Ranging (LiDAR) data, 
Fort Benning Range Division (RD) and Conservation Branch (CB) determined that the 
most effective strategy to preserve RCW habitat, while avoiding wetland impacts, would 
be to construct full environmental toe berms at 6 ranges and partial toe berms at 4 
ranges (Note: “Environmental” berms are differentiated from “safety” berms only in their 
primary purpose/funding; environmental berms discussed here are those constructed 
for the sole purpose of protecting downrange habitat and were not necessary to ensure 
the safety of personnel).  LOS analyses determined that berms were unnecessary due 
to existing downrange natural topography or lack of impacts to downrange RCW habitat 
at 5 ranges (Appendix 1).  


The other primary objectives of the monitoring plan were to assess the effectiveness of 
bermed vs. non-bermed ranges at protecting RCWs and their habitat, as well as to 
confirm the limits of projected impacts where LOS analyses were used as a tool for 
estimating downrange beaten areas (Appendix 1).  Finally, the intent of the monitoring 
plan was to determine what, if any impacts to the RCW groups located within the Oscar 
Range Complex.  Appendix 2 is a map created in 2009 identifying which ranges had full 
and partial toe berms constructed and those with no berms utilizing local topography to 
serve as a natural backstop relative to the .5 mile RCW foraging partitions that existed 
at the time of the analysis.  Additionally, limits of disturbance with baseline removals of 
habitat that were assessed using LOS analysis for those ranges where berms were not 
constructed, as well as baseline removals that were expected to be mitigated with the 
addition of toe berms.     


Oscar Complex History 


Construction of the Oscar Complex and associated infrastructure began in 2008.  The 
first range in the complex opened 5 March 2012 (Daniel Lee Range) and the last of the 
15 ranges constructed, opening on 17 November 2014 (Morris Range).  As specified in 
the RCW Habitat Plan Impact Assessment Plan, US Army Corp of Engineers (USACE) 
Engineer Research Development Center (ERDC) Construction Engineering Research 
Laboratory (CERL) and Fort Benning personnel placed acoustical recording equipment 
in Clusters O23-A (previously named O06-03R), O27-A (previously named O28-A and 
O05-02), O30-A (previously named O05-03R), and O32-A (previously named O06-04R) 
during the 2012 and 2013 nesting seasons in an effort to determine the effectiveness of 
berms at protecting downrange RCW habitat.  Sound systems were placed within 
cluster areas and along perpendicular lines between clusters and downrange of Call, 
Copple and Davis Ranges.  Long-term vegetation monitoring plots were established in 
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2011 in order to track degradation of habitat over time in the event that impacts to 
downrange habitat were observed (Appendix 3).   
 
While analyzing preliminary acoustical data in early May 2012 in RCW Cluster O30-A, 
ERDC CERL personnel detected what appeared to be sound signatures of munitions 
traveling within or near the cluster area.  Subsequent monitoring at Daniel Lee, Copple 
and Call ranges determined that ricochets and overshots were most likely originating 
from Copple and Call Ranges.  Extensive field surveys were conducted within the 
foraging partition and the cluster area from May-September 2012 with no bullet strikes 
being found.  In October 2012, however, several strikes were found on trees downrange 
of Davis and Call Ranges.  These strikes were located just beyond the projected beaten 
areas of each range and were not considered to be an immediate threat to the cluster 
area.  As of November 2012, approximately 24 bullet strikes had been detected within 
200-300 m behind the toe berms of Call and Copple Ranges as well.  All strikes found 
were on trees within foraging habitat for Cluster O30-A and O27-A, but not within the 
cluster areas.  Fort Benning CB, RD and USFWS personnel conducted a site visit in 
November 2012 and discussed potential minimization options; RD raised firing 
platforms and would investigate the feasibility of  constructing a small berm at Davis 
Range to minimize downrange impacts to foraging habitat.  RD’s analysis suggested 
that raising the firing platforms should contain most shots within the projected beaten 
area assessed in the MCoE BO by lowering the elevation of the gun line.  Construction 
of a small berm was determined to be too costly for the limited added benefit it would 
provide.   
 
An additional 21 bullet strikes were discovered during routine surveying in January 2013 
approximately 100 m beyond the berm at Copple Range in the same general area 
where bullet strike detections had previously been observed.  Downrange of Davis 
Range, habitat between the targets and a ridge southeast of the range continued to 
degrade (e.g., trees being pruned, sheared, cut back and/or dying), with the beaten 
area becoming more visibly defined over time with use of the range.   
 
The CB coordinated with the USFWS on 14 June 2013 regarding weekly survey 
requirements within the O30-A RCW cluster to resume the tiered down inspection 
intervals as outlined in the RCW Habitat Impact Assessment Plan.  Although bullet 
strikes had been documented beyond the limits that were projected by the LOS 
analyses conducted for the BRAC/Transformation and MCoE BAs, these strikes were 
on the outer limits of the 0.5 mile foraging partition.  Since no bullet strikes had been 
observed within the 200 foot (ft.) cluster boundary at the time or within 0.25 mile of the 
cluster center, Fort Benning biologists felt comfortable that the O30-A RCW cluster was 
not under any immediate or short-term threat.  In addition, the RCW group at O30-A 
successfully fledged 2 young in 2013.   
 
No additional strikes had been observed within the cluster areas during regularly 
scheduled surveys; however, on 27 May 2014, a bullet was found lodged in the bark of 
the nest tree (tag #6962) at Cluster O30-A by a RCW biologist climbing to band 
nestlings.  Sap flow from the cavity had covered the bullet, suggesting that the strike 
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was not recent.  A subsequent survey conducted within and adjacent to the O30-A 
cluster area did not reveal any additional bullet strikes or evidence of bullet strikes 
(presence of severed twigs/branches, old or new, on the ground).  
 
The RCW group at O30-A again successfully fledged 2 young in 2014, 1 in 2015, 1 in 
2016, and 3 in 2017.  As of 30 December 2017, subsequent surveys within the 200 foot 
buffer had identified a total of 118 bullet strikes within the 200 ft. buffer of Cluster O30-A 
(Table 1).  Most bullet strike detections were 5.56 mm projectiles embedded in the bark 
of the trees, often not even penetrating the cambium layer (Figure 1).  The relative 
absence of wounds with splintered/torn wood fiber and sheared limbs strewn on the 
ground suggests that most rounds reaching this far downrange are traveling at relatively 
low velocities and likely the result of ricochets.  Most importantly though, the absence of 
tree mortality detection in over 5 years of firing suggests that habitat this far downrange 
was not being degraded to a level that warranted concern.  


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 1.  Typical example of a “bullet strike” detected through ground monitoring in 


RCW cluster O30-A and within the .5 mile foraging partition, Fort Benning, Georgia, 


2017. 
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Table 1. Bullet strikes found imbedded in trees within RCW cluster O30-A from May 


2014 through December 2017 on Ft. Benning, Georgia. 


Bullet Strikes Found Within 200 Feet of Cavity Trees in O30-A 


Date 
Bullet 


Strikes Comments 


5/27/2014 1 1 bullet found imbedded in nest tree# 6962 


6/30/2014 2 2 bullets found imbedded in nest tree# 6962 


7/15/2014 1   


8/29/2014 4   


10/16/2014 13   


11/21/2014 11   


11/28/2015 9   


12/5/2014 3 3  bullets found that were on trees already GPSed 


12/11/2014 9   


12/18/2014 3   


1/12/2015 6 1 bullet found imbedded in tree# 4422A 


1/22/2015 6   


1/30/2015 1   


2/6/2015 3 1 bullet found imbedded in tree# 6962 


2/20/2015 2   


11/4/2015 10   


11/30/2015 7   


3/9/2016 18   


4/6/2016 6   


3/14/2017 3   


12/22/2017 0   


Total 118   


 


One of the concerns with bullet strikes within an RCW cluster is damage to, or death of, 
cavity trees or habitat.  In addition to the effect of major damage such as shearing off 
limbs or leaders, the sap flow from bullet wounds can make trees more susceptible to 
wildfire damage.  Repeated minor injury to cavity trees could also make them more 
susceptible to disease and insect infestation.  The primary monitoring effort focused on 
those Oscar Complex Ranges that the direction of fire aligned with the O30-A cluster 
(Oscar Ranges 1 – 5). 
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The Oscar Range Complex Monitoring Plan Protocol Focused on 6 Specific 


Areas: 


1. Daily tracking of range utilization for all 15 small arms ranges. Data collected for each 
individual range included:  a.) Total number of personnel using the range;  b.) Type of 
weapon(s) used;  c.) Total number of rounds fired for each ammunition type. 
 
Range Facility Management Support System (RFMSS) data from 1 March 2012 through 


8 March 2018 for all Oscar Complex Range training are summarized in Appendix 4.  


Appendix 5 is a visual representation of Oscar Complex Range utilization on a weekly 


basis as well as monitoring dates.   


2. & 3. Establishment of photo-points at the range toe of all 15 small arms ranges and in 
affected RCW clusters. Annual photo documentation of down-range habitat condition, 
pre- and post-operational status of all ranges, will assist in the long-term assessment of 
berm effectiveness at preventing or measuring habitat degradation. 
 


a.) All photo-point images are in folders filed by the calendar year, with subfolders 
named for the individual range and/or cluster number.  Within each individual 
range subfolder for calendar year 2017, there is a .pdf file for each range with 
2012 aerial image and another with 2017 aerial image that compares pre- and 
post-operational condition of downrange forested areas.  
 


P:\Environmental Division\USFWS\Oscar Complex\Oscar Complex Photo Points\JPEGS 


b.)  Individual Range Photos & 2012 vs. 2017 Aerial Imagery Comparison Maps: 


P:\Environmental Division\USFWS\Oscar Complex\Oscar Complex Photo Points\JPEGS\2017 Oscar 


Complex Photo Points 


4.  Following standard transect survey techniques for RCW cavity tree surveys, 


validation that all berms (full and partial) were effective at preventing negative effects to 


RCW cavity trees and foraging habitat within the active cluster O30-A. This cluster is the 


only RCW cluster within the Oscar Range Complex that is not currently covered by an 


incidental take authorization and still counts towards Ft. Benning’s population goal.  This 


monitoring was a tiered down approach on the assumption that no bullets would be 


found beyond the berm.  Appendix 5 contains a tabbed worksheet with monitoring 


completed.  Regular updates reported on the Oscar Range Complex monitoring can be 


found in the Monthly and Bi-monthly MCoE Reports. 


P:\Environmental Division\Conservation Branch\Wildlife\RCW\RCW Folders\MCoE Monthly Reports 


Oscar Range Complex Downrange Inspection MFRs are located in the following folder: 


P:\Environmental Division\USFWS\Oscar Complex\Oscar Complex MFR - Monitoring 


Surveys were also conducted routinely during breeding season monitoring and 


periodically thereafter in RCW clusters O23-A and O32-A.  These clusters are situated 


more than a mile downrange from the firing line of the nearest Oscar Complex Ranges.  



file://///benna7i31fsr200/dpw$/Environmental%20Division/USFWS/Oscar%20Complex/Oscar%20Complex%20Photo%20Points/JPEGS

file://///benna7i31fsr200/dpw$/Environmental%20Division/USFWS/Oscar%20Complex/Oscar%20Complex%20Photo%20Points/JPEGS/2017%20Oscar%20Complex%20Photo%20Points

file://///benna7i31fsr200/dpw$/Environmental%20Division/USFWS/Oscar%20Complex/Oscar%20Complex%20Photo%20Points/JPEGS/2017%20Oscar%20Complex%20Photo%20Points

file://///benna7i31fsr200/dpw$/Environmental%20Division/Conservation%20Branch/Wildlife/RCW/RCW%20Folders/MCoE%20Monthly%20Reports

file://///benna7i31fsr200/dpw$/Environmental%20Division/USFWS/Oscar%20Complex/Oscar%20Complex%20MFR%20-%20Monitoring
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No bullets or evidence of bullet strikes into either of these clusters or within the .5 mile 


foraging partitions have ever been detected during routine nest checks or surveys for 


impacts.  


5.  In collaboration with the US Army Engineer Research and Development Center 


(ERDC), Ft. Benning will pursue development and implementation of an acoustical 


detection system within the next 2 years, to accurately quantify small arms munitions 


overshots and ricochets passing over berms. 


Fort Benning attempted to quantify downrange “intrusions” of bullets into RCW cluster 


O30-A nesting and foraging habitat utilizing acoustical monitoring techniques developed 


by ERDC.  What was attempted by ERDC is described in more detail in Chapter 1, 


Appendix 3.  The bottom line of what was learned from this small project was that using 


acoustics to verify whether or not bullet projectiles are passing into or through a specific 


area is feasible.  However, attempting to quantify that number, although possible, is not 


very practical and very cost prohibitive.  Literally hundreds of hours of recordings were 


generated, all of which required real-time review and re-review (play/playback) by a 


trained acoustician, in order to tease out and differentiate actual bullet strikes (or bullets 


passing overhead) from background noise of adjacent ranges, etc.  Initially it was 


thought that existing software to automate the analysis of this data could be modified to 


accomplish this for the supersonic speeds characteristic of small caliber munitions, but 


ultimately proved not to be a viable option for this study.  Since ongoing ground surveys 


being conducted as part of the overall monitoring protocol were not detecting an 


increase in pine tree mortality, trees that were dying, or an increase in trees that were 


physically being damaged by bullets (noticeable wounds on the tree bole with torn wood 


fiber, leaking sap, twigs and branches dangling in the trees or strewn across the ground 


etc.), the Installation did not pursue this monitoring technique any further. 


6. All active and inactive RCW clusters within the Oscar Range Complex were 


incorporated into the Ft. Benning 2007 RCW Demographic Monitoring Plan.  


Demographic data for these monitored RCW clusters are summarized in Appendix 6.   


With the exception of RCW cluster O33-A, which was a recruitment site added to the 


landscape in 2014, all Oscar Range Complex associated clusters remained active pre- 


and post-operations.  With the exception of cluster O32-A (inactive 2013, solitary male 


2015, nest failed 2014, 2016, 2017), all clusters have had PBGs continuously occupying 


the cluster and are still producing fledglings pre- and post-operations monitoring.   
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Oscar Complex Individual Range Summaries: 


1. Daniel Lee Range (Oscar 1) (BRAC-MCoE project #65036 – Zero range Z2) – Full toe 
berm. 
 
Training: Daniel Lee Range is a zero range used for training 25 m Zero, Basic Rifle 
Marksmanship (BRM), Advanced Rifle Marksmanship (ARM), 25 meter Qualification 
Target (Alt-C), Stress Fire, Close Quarter Marksmanship (CQM), Reflexive Fire, 
Barricade Fire, Short Range Marksmanship (SRM). Night Fire, Pistol Qualification, Rifle 
and Pistol Club Safety Training, Alternate Firing Positions, and similar training 
exercises.  Primary weapons supported include, but are not limited to, pistols (M19 - 9 
mm or .32 - .45 cal.), rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)), carbines 
(M4) and lightweight machine guns (MK46/48) (Figures 2A, 2B, & 2C).   
 
Operations began at Daniel Lee Range on 5 March 2012 and as of 8 March 2018, 
approximately 583 days of training have occurred and 61,962 personnel trained since it 
opened.  Primarily M16 and M4 rifles have been used, and approximately 2,558,048 
rounds had been fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  As projected using LOS analyses, the beaten area for Daniel Lee Range 
would have impacted foraging habitat associated with Clusters O27-A and O30-A.  In 
order to prevent Cluster O27-A from requiring “take” due to foraging habitat loss, the 
Army and USFWS agreed to include a full toe berm at this range as part of the RPM for 
MCoE.   
 
Monitoring Summary: Daniel Lee Range is oriented toward 1 cavity tree associated 
with RCW cluster 27-A located approximately 260 feet (ft.) behind the berm.  No bullet 
strikes to this cavity tree was ever observed.  This range also fires toward Cluster O23-
A; however, this cluster is approximately 9,080 ft. from the nearest firing point and no 
bullet strikes have ever been observed in this cluster or the surrounding habitat. Daniel 
Lee Range contains a full toe berm, surveys detected bullet strikes that were striking 
treetops in the stand of trees found up to 1,040 ft. downrange of the toe berm in May 
2014.  Possible reasons for this were the addition of other types of training being 
conducted at this range, but the primary contributor was believed to be the result of 
zeroing shots from a prone position, causing bullets to clear the top of the berm.  After 
target frames were lowered, which lowered the elevation of the gun line, subsequent 
downrange surveys found this corrective action effectively eliminated the problem.  The 
final downrange survey conducted in December 2017 found no evidence of recent or 
historical bullet impacts to trees behind the berm and no degradation of habitat (Figures 
2A, 2B, & 2C). The takeaways from the downrange monitoring on this range are: a.) the 
2014 survey grossly overestimates where a beaten area could form; b.) to date, the 
original LOS analysis has proven to be very accurate at predicting that the addition of a 
full berm would prevent direct fire and ricochets from leaving the range to a level that 
degraded or destroyed downrange habitat with the creation of a beaten area.  Aerial 
imagery from 2012 comparing downrange habitat before operations began (Attachment 
1) to 2017 aerial imagery taken 5 years post-operations (Attachment 2) verify that 
downrange habitat has not decreased and highlights the effectiveness of this berm. 
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Figure 2A.  Panoramic view looking downrange from the firing line of Lee Range, Fort 
Benning, Georgia, July 2015. 
 


 


 


Figure 2B.  Panoramic view looking downrange from the top of the berm at Lee Range, 
Fort Benning, July 2015. 
 
 


 
Figure 2C.  Looking downrange from the top of the berm at Daniel Lee Range, Fort 
Benning, December 2017. 
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2. Call Range (Oscar 2) (BRAC-MCoE project #65049 – Modified Record Fire range, 
MRF7) – Partial toe berm on right side. 
 


Training:  Call Range is a Modified Automated Record Fire (MARF) range with 16 firing 
lanes that is typically used for BRM, ARM, Alternate Firing Positions, Stationary 
Barricade Fire, Marksmanship training and Field Fire training.  Primary weapons 
supported include, but are not limited to, rifles (M4, M16, M24 series (5.56 mm –  
7.62 mm)). 
 
Operations began at Call Range on 10 April 2012 and as of 8 March 2018, 
approximately 566 days of training occurred with 112,688 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
6,330,120 rounds were fired (all 5.56 mm) (Appendix 4).   
   
Minimization:  The projected beaten area for Call Range also would have impacted a 
small portion of foraging habitat downrange associated with Clusters O27-A and O30-A 
on the right side of the range, and is also oriented toward some cavity trees in Cluster 
O30-A.  In order to prevent Cluster O27-A from requiring “take” due to foraging habitat 
loss on the right side of the range, the Army and USFWS agreed to include a partial toe 
berm at this range as part of the RPM for MCoE, where the LOS analysis indicated there 
was insufficient topography that would provide a backstop for direct fired munitions 
(Figures 3A & 3B).   
 
Monitoring Summary: Call Range is oriented to the west of the southernmost cavity 
trees of Cluster O30-A.  Although a partial toe berm was constructed at this range, 
bullet strikes to trees have been found up over 480 ft. downrange of the targets and 
partial berm based on the 2014 survey.  Acoustic data also indicated that this range is 
contributing to the bullets observed striking trees within, and traveling through, the O30-
A cluster area (Table 1), of which are primarily attributed to ricochets.  The closest 
cavity trees of Cluster O30-A are approximately 3,430 ft. from the nearest firing position 
at Call Range.  Call Range also fires toward Cluster O23-A; however, this cluster is 
approximately 9,080 ft. from the nearest firing point and no bullet strikes have ever been 
observed in this cluster or the surrounding habitat.  
 
The final downrange survey conducted in December 2017 found no evidence of bullets 
impacting trees to the point of degradation or mortality of habitat in the area between 
the 300 meter targets and the 2014 surveyed line and beyond.  There is one small 
stand of trees directly behind the 300 meter targets (Figure 3B) that will likely succumb 
to damage from munitions over time. The takeaways from the 5 years of downrange 
monitoring on this range are: a.) The 2014 survey overestimates where a beaten area 
would form (Figure 3C); b.) To date, the original LOS analysis has proven to be fairly 
accurate at estimating where a beaten area would form based on where high 
energy/velocity projectiles continue downrange until impacting the natural topography or 
partial berm; c.) The gradual upward rising slope of this range increases the ricochet 
potential for shots fired at the 100 – 250 meter targets and are causing a number of 
bullets to travel several thousand feet downrange from the firing point. This is due to the 
projectile impacting the ground at a very shallow angle (Figure 3A) causing a ricochet 
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with a gradually rising trajectory, allowing many to continue further downrange, well 
above and beyond the natural topography, partial berm, and clearing the tree line; d.) 
although ricocheted rounds have been found several thousand feet downrange, no tree 
mortality within RCW habitat and minimal evidence of damaged trees were found during 
5 years of intensive monitoring (Figure 1).  Aerial imagery from 2012 comparing 
downrange habitat before operations began (Attachment 1) to 2017 aerial imagery 
taken 5 years post-operations (Attachment 2) verify that downrange habitat has not 
decreased and highlights the effectiveness of the partial berm and the accuracy of the 
LOS analysis projected beaten area.  
 


 


Figure 3A.  Panoramic view looking downrange from the firing line at Call Range, Fort Benning, 
Georgia, July 2015.  Note the gradually rising slope and the scoured paths behind the targets 
where bullets are impacting the ground, which contributes to an increase in ricochet potential on 
closer targets (50 – 250 meters). 


 


 


Figure 3B.  Panoramic view looking downrange from the 300 meter target line at Call 
Range, Fort Benning, Georgia, July 2015. Note bare areas on the ground where bullets 
are impacting. The shallow slope of the terrain increases the potential for ricochet.  
 


                                         
Figure 3C.  Facing due east, downrange from the 2014 survey line of Call Range, Fort 
Benning, Georgia, December 2017. Note undamaged tree condition. 
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3. Copple Range (Oscar 3) (BRAC-MCoE project #65043 – Modified Record Fire range, 
MRF1) – Full toe berm. 
 
Training: Copple Range is a Modified Automated Record Fire (MARF) range with 16 
firing lanes that is typically used for BRM, ARM, Alternate Firing Positions, Stationary 
Barricade Fire, Marksmanship training and Field Fire training.  Primary weapons 
supported include, but are not limited to, rifles (M4, M16, M24 series (5.56 mm –  
7.62 mm)). 
 
Operations began at Call Range on 27 March 2012 and as of 8 March 2018, 
approximately 811 days of training occurred with 140,939 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
9,047,128 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  A full toe berm was constructed at this range in order to minimize 
impacts to downrange RCW habitat (Appendix 1) (Figures 4A - 4C).  
 
Monitoring Summary: Copple Range is also oriented toward Clusters O30-A and O23-
A, which are approximately 3,210 ft. and 7,950 ft. from the full toe berm, respectively.  
The targets on the left (north) side of the range are lower in elevation than the firing line, 
but the right targets are higher than the firing points.  A full toe berm was constructed at 
this range, which was expected to stop most bullets from degrading habitat downrange 
and/or reaching cavity trees.  However, bullet strikes from ricochets have been 
observed up to 800 ft. behind the toe berm, particularly in the more central portion of the 
range.  To date, bullet strikes on trees downrange of Copple Range have been within 
the projected beaten area assessed in the MCoE BO.  However, bullet strikes heard in 
the O30-A cluster area during the acoustical analyses were thought to have originated 
from Copple and Call Ranges.  The cavity trees in Cluster O30-A are 3,210 ft. from the 
nearest firing points at Copple Range.   
 
The final downrange survey conducted in December 2017 found no evidence of bullets 
impacting trees to the point of degradation or mortality of habitat at or beyond the 2014 
surveyed line. The takeaways from the 5 years of downrange monitoring on this range 
are: a.) The 2014 survey overestimates where a beaten area would form; b.) To date, 
the original LOS analysis also has proven to be an overestimate of where a beaten area 
would form based on where high energy/velocity projectiles continue downrange until 
impacting the natural topography or the berm. However, this is due to the presence of a 
full toe berm absorbing the majority of high energy/velocity projectiles resulting from 
direct fire; c.) The levelness to very subtle upward slope of the range footprint increases 
the ricochet potential for shots fired at the 50 – 250 meter targets and are causing an 
unquantifiable number of bullets to travel up to several thousand feet downrange from 
the firing point. This is due to projectiles impacting the ground at very shallow angles 
after passing through the targets (Figures 4A – 4C), causing some rounds to ricochet 
with a gradually rising trajectory, allowing them to continue downrange well above and 
beyond the full berm; d.) Although ricocheted rounds have been found several thousand 
feet downrange that are believed to be attributed to Copple Range, no tree mortality 
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within the cluster and minimal evidence of damaged trees (Figure 1) were found during 
5 years of intensive monitoring between the 2014 survey line and RCW cluster 30-A.  
Aerial imagery from 2012 comparing downrange habitat before operations began 
(Attachment 1) to 2017 aerial imagery taken 5 years post-operations (Attachment 2) 
verify that downrange pine habitat has not decreased beyond the 2014 survey line  and 
highlights the effectiveness of the full berm absorbing the majority of high 
energy/velocity rounds.  Approximately 2.4 acres of pine stand O3011 has declined out 
to 500 feet beyond the berm (Figures 4F & 4G). 
 


 
Figure 4A. Panoramic view looking downrange from the firing line at Copple Range, Fort 
Benning, Georgia, July 2015. 
 


 
Figure 4B.  Panoramic view looking downrange from the 250 meter target line at Copple 
Range, Fort Benning, Georgia, July 2015.  Note damaged trees behind the berm and 
scour lines on the ground from rounds striking/ricocheting off the ground after hitting the 
250 meter targets, which cause some rounds to ricochet and clear the berm. 
 


 
Figure 4C.  Panoramic view looking downrange from the top berm, center of the range,  
at Copple Range, Fort Benning, Georgia, July 2015.  Note damaged tree tops from 
ricochets. 
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Figure 4D.  View downrange from the top of the berm, left-center of the range, at 
Copple Range, Fort Benning, Georgia, December 2017.  Note trees in photo are mostly 
hardwoods during leaf off period.   
 


                  
 
Figure 4E.  View looking south at the road located downrange of Call Range at the right 
side extent of the 2014 survey line, Fort Benning, Georgia, December 2017.  Note 
undamaged tree condition - GPS location (red dot) relative to the 2014 survey line 
(magenta line) in the picture inset. 
 
 
 
 
 
 
 


Red dot marks position relative to the 2014 


Survey Line (magenta line) and the range 


footprint 


 


Copple Range footprint 


Copple Range footprint 
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Figure 4F.  Before - Pine stand O3011 pre-operations at Copple Range, Fort Benning, 
Georgia, February 2012. Note seasonality of photo is during total leaf off period. 
 


 
Figure 4G.  After - Pine stand O3011 five years post-operations at Copple Range,     
Fort Benning, Georgia, November 2017. Note seasonality of photo, hardwood leaves of 
most species just beginning so senesce (water oak leaves have not). 







Habitat Impact Assessment Plan - Final Report (Marston - NRMB)  June 29, 2018 


15 
 


4. Davis Range (Oscar 4) (BRAC-MCoE project #65035 – Zero range, Z1) – No berm. 
 
Training:  Davis Range is a 32 lane zero range used for training 25 m Zero, BRM, 
ARM, Advanced Marksmanship Training (AMT), 25 meter Qualification Target (Alt-C), 
Stress Fire, Close Quarter Marksmanship (CQM), Reflexive Fire, Barricade Fire, Short 
Range Marksmanship (SRM). Night Fire, Pistol Qualification, Rifle and Pistol Club 
Safety Training, Alternate Firing Positions, and similar training exercises.  Weapons 
supported include, but are not limited to, pistols (M9 - 9 mm or .32 - .45 cal. rifles (M4, 
M16, M21, and M24 series (5.56 mm - 7.62 mm)) and lightweight machine guns 
(MK46/M249, MK48/M240). 
 
Operations began at Call Range on 24 July 2012 and as of 8 March 2018, 
approximately 287 days of training occurred with 25,435 personnel trained since 
opening.  M4, M9, M16, M249 rifles were the primary weapons used, and approximately 
1,128,164 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  Based on the Line of Sight Analysis, this range was determined to not 
require an environmental toe berm due to natural topography providing adequate 
backstop (Appendix 1) (Figure 5A – 5C).   
 
Monitoring Summary: Davis Range is oriented towards Clusters O30-A and O24-C to 
the northwest, which are approximately 2,320 ft. and 8,240 ft. from the range firing lines, 
respectively (Figures 5A – 5C).  Bullet strikes have been observed up to 420 ft. further 
downrange than previously projected at this range.  However, to date, the bullet strikes 
found within the O30-A cluster area are not thought to have originated at Davis Range.  
Preliminary acoustical data that was analyzed did not indicate that bullets traveling 
through the cluster were from this range (Appendix 1).   
 
The final downrange survey conducted in December 2017 found no evidence of bullets 
impacting trees to the point of degradation or mortality of habitat at or beyond the 2014 
surveyed line (Figures 5D). The takeaways from the 5 years of downrange monitoring 
on this range are: a.) The 2014 survey overestimates where a beaten area would form; 
b.) To date, the original LOS analysis has proven to be an accurate estimate of where 
the beaten area would form based on where high energy/velocity projectiles continue 
downrange until impacting the natural topography; c.) Although ricocheted rounds have 
been found between the LOS estimate and the 2014 survey line and beyond, minimal 
tree mortality and evidence of damaged trees were found during 5 years of intensive 
monitoring that would suggest these trees will degrade over time.  Aerial imagery from 
2012 comparing downrange habitat before operations began (Attachment 1) to 2017 
aerial imagery taken 5 years post-operations (Attachment 2) verify that downrange 
habitat has not decreased beyond the 2014 survey line and highlights the accuracy of 
the of the LOS analysis projected beaten area. 
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Figure 5A.  Panoramic view looking downrange from the firing line at Davis Range, Fort 
Benning, Georgia, July 2015. 
 


 
Figure 5B. Targets and habitat downrange at Davis Range, Fort Benning, Georgia, July 
2015.   
 


 
Figure 5C. Targets and habitat downrange at Davis Range, Fort Benning, Georgia, 
December 2017.   
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Figure 5D. Habitat condition downrange of Davis Range, Fort Benning, Georgia, 
December 2017.  Note GPS location relative to the 2014 survey line. 
 


5. Morris Range (Oscar 5) (BRAC-MCoE project #65032 – Fire & Movement range, FM1; 
currently utilized infrequently as a Zero range). Full toe and lateral safety berms.   
 
Training:  Morris Range was originally designed to be a Fire Maneuver (FM) range for 
various close combat live fire exercises (LFX) at the squadron, team, buddy or 
individual levels.  Training may be conducted at day or night and steel targets may be 
used with a waiver.  This range could support rifles (M16, M21, and M24 series (5.56 
mm - 7.62 mm)) and carbines (M4).  However, due to force restructuring, this additional 
FM range has never been utilized for Fire & Movement training.  An environmental 
review was completed 5 September 2014 in order to allow this range to be used as a 10 
lane zero range for pistols, rifles (M16 series) and carbines (M4) (FB 144-R EMD# 
1424603).   
 
Operations began at Morris Range on 17 November 2014, however as of 8 March 2018, 
approximately 35 days of training occurred with 310 personnel trained since opening.  
M4 and M16 rifles were the primary weapons used, and approximately 16,995 rounds 
were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  A full toe berm was constructed at this range in order to minimize 
impacts to RCW habitat (Appendix 1) (Figures 6A – 6C).   
 
Monitoring Summary: No downrange survey was conducted in 2014 for Morris Range 
since no live-fire training had taken place to date. The final downrange survey 
conducted in December 2017 found no evidence of bullets impacting trees or tree 
mortality behind the berm (Figures 5D). The takeaways from over 3 years of downrange 
monitoring on this range are: a.) To date, the original LOS analysis has proven to be an 
accurate estimate that no beaten area would form based on where high energy/velocity 


Davis Range footprint 


Red dot marks position relative to the 


2014 Survey Line (magenta line) and the 


range footprint 
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projectiles would impact the berm; b.) No evidence of tree damage or mortality were 
found during 3 years of monitoring.  Aerial imagery from 2012 comparing downrange 
habitat before operations began (Attachment 1) to 2017 aerial imagery taken 5 years 
post-operations verify that downrange habitat has not decreased beyond the 2014 
survey line (Attachment 2) and no beaten area has formed. 
 


 
Figure 6A.  Panoramic view looking downrange from the firing line at Morris Range, Fort 
Benning, Georgia, July 2015. 
 


 
Figure 6B.  Panoramic view from 100 meters downrange from the firing line at Morris 
Range, Fort Benning, Georgia, July 2015. 
 


 
Figure 6C.  View downrange from behind the firing line at Morris Range, Fort Benning, 
Georgia, December 2017. 
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6. McBryar Range (Oscar 6) (BRAC-MCoE project #65044 – Modified Record Fire range, 
MRF2) – Full toe berm. 
 
Training:  McBryar Range is a Modified Automated Record Fire (MARF) range with 16 
firing lanes that is typically used for BRM, ARM, Alternate Firing Positions, Barricade 
Fire, Marksmanship training and Field Fire training.  Weapons typically supported 
include, but are not limited to, rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)) 
and carbines (M4).   
 
Operations began at McBryar Range on 10 April 2012 and as of 8 March 2018, 
approximately 441 days of training occurred with 71,692 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
4,692,805 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  A full toe berm was constructed at this range in order to minimize 
impacts to RCW habitat as well as to reduce the overall footprint of the downrange 
beaten area (Appendix 1).   
 
Monitoring Summary: McBryar Range is oriented toward Cluster O23-A, which is 
approximately 5,800 ft. from the full toe berm.  A full toe berm was constructed at this 
range (Figure 7A - 7C), which was expected to stop most bullets from degrading habitat 
downrange and/or reaching cavity trees.  However, bullet strikes from ricochets have 
been observed in the stand of trees directly behind the toe berm in a wet, hardwood 
bottom (Figure 7D).  No damage to trees have been observed on the other side of this 
drainage (south side).  McBryar Range fires toward Cluster O23-A; however, no bullet 
strikes have ever been observed in this cluster or the surrounding habitat. 
 
No line was established in the 2014 survey because no bullet impacts to trees were 
found habitat on the south side of the hardwood drain that is immediately behind the 
berm.  The final downrange survey conducted in December 2017 found no evidence of 
bullets impacting trees to the point of degradation or mortality of habitat at or beyond the 
hardwood bottom. The takeaways from the 5 years of downrange monitoring on this 
range are: a.) The original LOS analysis to date assumed no beaten area would form 
based on the presence of a berm. However, since the range footprint has a gentle, 
rising slope that increases the ricochet potential for shots fired at the 50 – 250 meter 
targets, some projectiles strike the ground at a shallow angle, which contributes to 
ricochets breaching the berm causing some degradation and mortality to the hardwood 
stand running parallel to and immediately behind the berm (Figure 7A & 7D).  However, 
the full toe berm absorbs the majority of high energy/velocity projectiles resulting from 
direct fire;  b.) Although the LOS analysis slightly underestimates the projected beaten 
area, no mortality of trees in a managed pine stand or damage within RCW habitat in 
the stand adjacent stand was found.  Aerial imagery from 2012 comparing downrange 
habitat before operations began (Attachment 3) to 2017 aerial imagery taken 5 years 
post-operations (Attachment 4) verify that downrange habitat has not decreased beyond 
the hardwood drain. 
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Figure 7A.  Panoramic view looking downrange from the firing line at McBryar Range, 
Fort Benning, Georgia, July 2015. 
 
 


 
Figure 7B.  Panoramic view looking downrange from the top of the berm at McBryar 
Range, Fort Benning, Georgia, July 2015. 
 


 
Figure 7C.  Panoramic view looking downrange from the berm at McBryar Range, Fort 
Benning, Georgia, December 2017.  Note the gradually rising slope and the scoured 
paths behind the targets where bullets are impacting the ground, which contributes to 
an increase in ricochet potential on closer targets (50 – 250 meters). Also note picture is 
taken during leaf off period for hardwood trees.  
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Figure 7D.  View downrange from the top of the berm at McBryar Range, Fort Benning, 
Georgia, December 2017.  Note mortality of some trees immediately behind the berm 
from ricochets clearing the berm. Also note picture is taken during leaf off period for 
hardwood trees. 
 


7. Fowler Range (Oscar 7) (BRAC-MCoE project #65045 – Modified Record Fire range 
with LOMAH, MRF3) – No berm. 
 
Training:  Fowler Range is a 16-lane Modified Automated Record Fire (MARF) range 
that equipped with Location of Miss and Hit (LOMAH) targetry.  This range is primarily 
used for BRM, ARM, Alternate Firing Positions, Barricade Fire, Marksmanship training 
and Field Fire training.  Weapons typically supported include, but are not limited to, 
rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)) and carbines (M4).   
 
Operations began at Fowler Range on 13 August 2012 and as of 8 March 2018, 
approximately 363 days of training occurred with 56,409 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
3,156,387 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  The projected beaten area for Fowler Range did not overlap with any 
existing RCW foraging partitions and would impact a minimal amount of future RCW 
habitat due to natural topography and was therefore determined to not require an 
environmental toe berm (Appendix 1).   
 
Monitoring Summary:  Fowler Range is oriented toward Cluster O23-A and O32-A, 
which is situated approximately 6,900 ft. and 8,300 ft. from the firing line of from the 
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firing line respectively.  No bullet strikes have ever been found within the O23-A or  
O32-A clusters as well as their associated foraging habitat.   
 
The downrange survey conducted in 2014 for Fowler Range found bullet impacts to 
trees out to 1,800 ft. from the firing line, which is similar to what was estimated in the 
LOS analysis.  The primary “issue” with Fowler Range is the layout of the range targetry 
follows the rising slope.  Lanes 3 – 10 are aligned towards the highest point of the ridge 
top and have scoured lanes on the ground, which simply increases the dispersal 
distance of fired/ricocheted rounds.  Since no bullet struck trees were found in either of 
the downrange clusters or foraging partitions, they’re likely ending up in the hardwood 
drainage below the ridgeline, located approximately 3,000 ft. downrange from the firing 
line. The final downrange survey conducted in December 2017 found no evidence of 
bullets impacting trees to the point of degradation or mortality of habitat at or beyond the 
2014 surveyed line.  The takeaways from the 5 years of downrange monitoring on this 
range are: a.) The 2014 survey is a reasonable estimate of the extent where a beaten 
area could likely form.  Currently this area beyond the 300 meter targets could be more 
appropriately characterized as “beaten lanes”, with rows of trees surviving in between 
each firing lane (Figure 8C); b.) The original LOS analysis has proven to be reasonably 
accurate at estimating where the beaten area would form based on where high 
energy/velocity projectiles continue downrange until impacting the natural topography; 
c.) Aerial imagery from 2012 comparing downrange habitat before operations began 
(Attachment 3) to 2017 aerial imagery taken 5 years post-operations (Attachment 4) 
verify that downrange habitat has not decreased beyond the 2014 survey line and the 
initial LOS analysis projected beaten area.   
 


 
Figure 8A.  Panoramic view looking downrange from the firing line at Fowler Range, 
Fort Benning, Georgia, July 2015. 
 


 
Figure 8B.  Panoramic view looking downrange from the 250 meter target line at Fowler 
Range, Fort Benning, Georgia, July 2015. 
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Figure 8C.  View looking downrange from the 150 meter targets, left side of Fowler 
Range, Fort Benning, Georgia, December 2017.  Note the narrow lanes cut through the 
longleaf plantation behind the 300 meter targets. 
 


 
Figure 8D.  View looking downrange from the 150 meter targets, right side of Fowler 
Range, Fort Benning, Georgia, December 2017.  Note the narrow lanes cut through the 
longleaf plantation behind the 300 meter targets. 
 


 
Figure 8E.  View looking downrange behind the 300 meter target of lane 8, center of 
range at Fowler Range, Fort Benning, Georgia, December 2017.  Note the narrow lane 
cut through the longleaf plantation behind the 300 meter targets. 
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8. Butler Range (Oscar 8) (BRAC-MCoE project #65039 – Zero range, Z5) – No berm. 
 
Training:  Butler Range is a 32-lane zero range used for training 25 m Zero, BRM, 
ARM, 25 meter Qualification Target (Alt-C), Advanced Marksmanship Training, Stress 
Fire, Close Quarter Marksmanship (CQM), Reflexive Fire, Barricade Fire, Short Range 
Marksmanship (SRM). Night Fire, Pistol Qualification, Rifle and Pistol Club Safety 
Training, Alternate Firing Positions, and similar training exercises.  Weapons supported 
include, but are not limited to, pistols (M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and 
M24 series (5.56 mm - 7.62 mm)), carbines (M4) and lightweight machine guns 
(M240/MK48, M249/MK46).   
 
Operations began at Butler Range on 6 March 2012 and as of 8 March 2018, 
approximately 213 days of training occurred with 23,464 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
882,518 rounds were fired (all 5.56 mm) (Appendix 4).   
  
Minimization:  The projected beaten area for Butler Range did not overlap with any 
existing RCW foraging partitions and a toe berm would have impacted wetlands, 
therefore an environmental toe berm was not constructed (Appendix 1).  After the 2014 
survey revealed that impacts were occurring beyond the LOS projected beaten area, 
target frames were lowered and firing platforms raised, of which reduced the extent that 
downrange impacts were being observed by approximately 500 ft. 
 
Monitoring Summary:  Butler Range is oriented in the general direction of RCW cluster 
O23-A, which is situated approximately 6,900 ft. from the firing line. No bullet strikes 
have ever been observed in RCW cluster O23-A, or within any associated foraging 
habitat.  The downrange survey conducted in 2014 for Butler Range found bullet 
impacts to trees out to 1,500 ft. from the firing line of the downrange unbermed area on 
the right side of the range, which was about 1000 ft. beyond what was estimated in the 
LOS analysis.  The final downrange survey conducted in December 2017 found no 
evidence of bullets impacting trees to the point of degradation or mortality of habitat at 
or beyond the 2014 surveyed line (Figures 9A – 9C). The minimization measures taken 
in 2014 described above, reduced the footprint of the area receiving bullet impacts 
much closer to what was predicted by the LOS analysis.  The takeaways from the 5 
years of downrange monitoring on this range are: a.) The 2014 survey is an 
overestimate of where a beaten area would likely form, since the minimization 
measures were put into place; b.) To date, the original LOS analysis has proven to be a 
very good estimate of the total beaten area based on where high energy/velocity 
projectiles continue downrange until impacting the natural topography; c.) Aerial 
imagery from 2012 comparing downrange habitat before operations began (Attachment 
3) to 2017 aerial imagery taken 5 years post-operations (Attachment 4) verify that 
downrange habitat has not decreased beyond the 2014 survey line and was actually an 
overestimate, as well as verifying the accuracy of the of the LOS analysis projected 
beaten area. 
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Figure 9A.  Panoramic view looking downrange from the firing line at Butler Range, Fort 
Benning, Georgia, July 2015. 
 


 
Figure 9B.  Looking downrange from the center of the range at the firing line at Butler 
Range, Fort Benning, Georgia, July 2015. 
 


 
Figure 9C.  Looking downrange from the firing line, left side of the range at Butler 
Range, Fort Benning, Georgia, December 2017. 
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Figure 9C.  Looking downrange from the firing line, right side of the range at Butler 
Range, Fort Benning, Georgia, December 2017. 
 


9. Pulaski Range (Oscar 9) (BRAC-MCoE project #65047 – Modified Record Fire range 
with LOMAH, MRF5) – Partial toe berms left and right sides, no berm in the center. 
 
Training:  Pulaski Range is a Modified Automated Record Fire (MARF) range with 16 
firing lanes that is typically used for BRM, ARM, Alternate Firing Positions, Barricade 
Fire, Marksmanship training and Field Fire training.  Weapons supported include, but 
are not limited to, pistols (M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and M24 series 
(5.56 mm - 7.62 mm)), carbines (M4) and lightweight machine guns (MK46).   
 
Operations began at Pulaski Range on 15 May 2012 and as of 8 March 2018, 
approximately 463 days of training occurred with 66,015 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
3,168,421 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  The projected beaten area for Pulaski Range did not overlap with any 
existing RCW foraging partitions and would impact a minimal amount of future RCW 
habitat.  However a partial toe berm was constructed at this range in order to minimize 
the beaten area footprint to all downrange forested stands as well as impacts to future 
RCW habitat (Appendix 1).   
 
Monitoring Summary:  Pulaski Range is oriented in the general direction of RCW 
cluster O23-A, which is approximately 7,300 ft. from the firing line. No bullet strikes have 
ever been observed in the O23-A clusters or surrounding habitat.  The downrange 
survey conducted in 2014 for Pulaski Range found bullet impacts to trees out to     
1,500 ft. in the unbermed, center area of the downrange area, which was about 200 feet 
beyond what was estimated in the LOS analysis.  The final downrange survey 
conducted in December 2017 found no evidence of bullets impacting trees to the point 
of degradation or mortality of habitat at or beyond the 2014 surveyed line (Figures 10A 
– 10D). The takeaways from the 5 years of downrange monitoring on this range are:  
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a.) The 2014 survey represents a sizeable overestimate of where a beaten area will 
likely form.  The fact that bullets had been reaching out this far is likely due to ricochets 
occurring off the standing trees in the primary beaten area immediately behind the 
targets in the unbermed area, given that minimal damage has occurred to the pine 
stands directly behind the partial berms; b.) The original LOS analysis was based on no 
berm, and therefore overestimates the total beaten area based on where high 
energy/velocity projectiles continue downrange until impacting the natural topography; 
c.) The partial berms have been very effective at protecting the RCW habitat to the left 
and right of the range; d.) Aerial imagery from 2012 comparing downrange habitat 
before operations began (Attachment 3) to 2017 aerial imagery taken 5 years post-
operations (Attachment 4) verify that downrange habitat has not decreased beyond the 
2014 survey line and was actually an overestimate and is well within the projected 
beaten area previously analyzed for MCoE. 
 


 
Figure 10A.  Panoramic view looking downrange from the firing line at Pulaski Range, July 
2015, Fort Benning, Georgia. Note partial berms on the left and right sides of the range. 


 


 
Figure 10B.  Looking downrange from the 150 meter targets of Pulaski Range at the left half of 
the range, December 2017, Fort Benning, Georgia. Note the pine regeneration covering the 
partial berm and the habitat behind it. 


 
Figure 10C.  Looking downrange from the 150 meter targets of Pulaski Range at the right half of 
the range, Fort Benning, Georgia, December 2017.  Note the pine regeneration covering the 
partial berm and the habitat behind it. 
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Figure 10D.  Looking due north towards the firing line, uprange from the furthest extent 
of the 2014 survey line downrange of Pulaski Range, December 2017, Fort Benning, 
Georgia. Note undamaged tree condition - GPS location (red dot) relative to the 2014 
survey line (magenta line) in the picture inset. 
 


10. Dietz Range (Oscar 10) (BRAC-MCoE project #65037 – Zero range, Z3) – No berm. 
 
Training:  Dietz Range is a 32-lane zero range used for training 25 m Zero, BRM, ARM, 
25 meter Qualification Target (Alt-C), Stress Fire, Close Quarter Marksmanship (CQM), 
Reflexive Fire, Barricade Fire, Short Range Marksmanship (SRM). Night Fire, Pistol 
Qualification, Rifle and Pistol Club Safety Training, Alternate Firing Positions, and 
similar training exercises.  Weapons supported include, but are not limited to, pistols 
(M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)), 
carbines (M4) and lightweight machine guns (M240/MK48, M249/MK46).   
 
Operations began at Dietz Range on 6 March 2012 and as of 8 March 2018, 
approximately 344 days of training occurred with 33,501 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
1,275,096 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  The projected beaten area for Dietz Range did not overlap with any 
existing RCW foraging partitions and would impact a minimal amount of future RCW 
habitat.  Construction of a toe berm would have impacted wetlands; therefore a toe 
berm was not constructed for this range (Appendix 1).   
 
Monitoring Summary:  Dietz Range is oriented in the general direction of RCW 
clusters O23-A and O32-A, which is approximately 7,500 ft. and 5,900 ft. from the firing 
line respectively. No bullet strikes have ever been observed in either the O23-A and 
O32-A clusters or their surrounding habitat.  The downrange survey conducted in 2014 


Pulaski Range footprint 
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for Deitz Range found bullet impacts to trees out to 1,200 ft. in the unbermed 
downrange area, which was about twice of what was estimated in the LOS analysis.  
However, the final downrange survey conducted in December 2017 found no evidence 
of bullets impacting trees to the point of degradation or mortality of habitat at or beyond 
the 2014 survey line (Figures 11A – 11C). The takeaways from the 5 years of 
downrange monitoring on this range are: a.) The 2014 survey is an overestimate of 
where a beaten area will likely form.  The fact that bullets had been reaching out this far 
is likely due to ricochets occurring off of the standing trees within the beaten area that 
was forming until those trees were severed, allowing for an unobstructed trajectory to 
the natural topography; b.) To date, the original LOS analysis has proven to be a very 
good estimate of the total beaten area based on where high energy/velocity projectiles 
continue downrange until impacting the natural topography; c.) Aerial imagery from 
2012 comparing downrange habitat before operations began (Attachment 3) to 2017 
aerial imagery taken 5 years post-operations (Attachment 4) verify that downrange 
habitat has not decreased beyond the 2014 survey line and was actually an 
overestimate, as well as highlighting the accuracy of the of the LOS analysis projected 
beaten area. 
 


 
Figure 11A.  Panoramic view looking downrange from the firing line at Dietz Range, Fort 
Benning, Georgia, July 2015.  
 


 
Figure 11B.  View looking downrange from the firing line, center of the range at Dietz 
Range, Fort Benning, Georgia, December 2017.  Bullet strikes observed in 2014 near 
the top of the ridge can likely be attributed to ricochets during the shearing of the stand 
of trees in the foreground as the beaten area was forming.   
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Figure 11C.  Looking uprange towards the beaten area and the firing line of Dietz 
Range near the top of the ridge situated downrange at the end of the 2014 survey line, 
which represents the maximum extent of where bullets strikes have been found.  Fort 
Benning, Georgia, December 2017.  Note GPS location (red dot) relative to the 2014 
survey line (magenta line) in the picture inset. 
 


11. Steindam Range (Oscar 11) (BRAC-MCoE project #65046 – Modified Record Fire 
range, MRF4) – Partial toe berm on left side. 
 
Training:  Steindam Range is a 16-lane MRF range with LOMAH targetry.  This range 
is typically used for BRM, ARM, Alternate Firing Positions, Barricade Fire, 
Marksmanship training and Field Fire training.  Weapons supported include, but are not 
limited to, rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)) and carbines (M4). 
 
Operations began at Steindam Range on 31 January 2013 and as of 8 March 2018, 
approximately 374 days of training occurred with 62,498 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
3,914,335 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  The projected beaten area for Steindam Range did not overlap with any 
existing RCW foraging partitions, however a partial toe berm was constructed on the left 
half of this range in order to reduce the downrange beaten area as well as minimizing 
impacts to RCW habitat for future expansion (Appendix 1).   
 
Monitoring Summary:  Steindam Range is oriented toward RCW clusters O23-A and 
O32-A, which is approximately 8,100 ft. and 5,800 ft. from the firing line respectively. No 
bullet strikes have ever been observed in either the O23-A and O32-A clusters or their 
surrounding habitat.  The downrange survey conducted in 2014 for Steindam Range 


Pulaski Range footprint 
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found bullet impacts to trees out to 500 ft. in the unbermed portion of the range, which is 
very similar to what was estimated in the LOS analysis.  The final downrange survey 
conducted in December 2017 found no evidence of bullets impacting trees to the point 
of degradation or mortality of habitat at or beyond the 2014 surveyed line (Figures 12A 
– 12D). The takeaways from the 5 years of downrange monitoring on this range are: a.) 
The 2014 survey is a reasonable estimate of where a beaten area will likely form; b.) To 
date, the original LOS analysis has proven to be a very good estimate of where the 
beaten area will form based on where high energy/velocity projectiles continue 
downrange until impacting the natural topography in the unbermed portion of the range; 
c.) Aerial imagery from 2012 comparing downrange habitat before operations began 
(Attachment 5) to 2017 aerial imagery taken 5 years post-operations (Attachment 6) 
verify that downrange habitat has not decreased beyond the 2014 survey line and 
highlights the accuracy of the of the LOS analysis projected beaten area. 
 


 
Figure 12A.  Panoramic view looking downrange from the 250 meter targets at Steindam 


Range, Fort Benning, Georgia, July 2015.  
 


 
Figure 12B.  Looking downrange at the unbermed portion of Steindam Range at the 150 meter 
targets, Fort Benning, Georgia, July 2015. 
 


 
Figure 12C.  Looking downrange of Steindam Range from the firing line at the partial toe berm 
(left) and the natural topography serving as a natural backstop (right), Fort Benning, Georgia, 
December 2017. 
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Figure 12D.  Looking uprange of Steindam Range towards the firing line from 
approximately 200 feet beyond the 2014 survey line at Fort Benning, Georgia, 
December 2017. Note GPS location (red dot) relative to the 2014 survey line (magenta 
line) in the picture inset and the good condition of the young longleaf plantation.  
 


12. Baum Range (Oscar 12) (BRAC-MCoE project #65048 – Modified Record Fire range, 
MRF6) – No berm. 
 
Training:  Baum Range is a 16-lane Modified Automated Record Fire (MARF) range 
generally used for BRM, ARM, Alternate Firing Positions, Barricade Fire, Marksmanship 
training and Field Fire training.  Weapons supported include, but are not limited to, 
pistols (M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and M24 series (5.56 mm - 7.62 
mm)), carbines (M4) and lightweight machine guns (MK46).   
 
Operations began at Baum Range on 27 March 2012 and as of 8 March 2018, 
approximately 494 days of training occurred with 75,514 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
4,773,892 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization: The projected beaten area for Baum Range did not overlap with any 
existing RCW foraging partitions. The LOS analysis determined that this range would 
minimally impact downrange forested stands and would not require a toe berm due to 
the existing natural topography (Appendix 1).   
 
Monitoring Summary:  Baum Range is oriented toward RCW cluster O32-A, which is 
approximately 5,700 ft. from the firing line. No bullet strikes have ever been observed in 
the O32-A cluster or the surrounding habitat.  The downrange survey conducted in 2014 
for Baum Range found bullet impacts to trees out to 500 ft. on the left and right sides of 
the range, which is similar to what was estimated in the LOS analysis.  However, the 


Steindam Range footprint 
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formation of a beaten area out to 1,300 ft. in the center portion of the range that was 
predicted appears to be overestimated.  The final downrange survey conducted in 
December 2017 found no evidence of bullets impacting trees to the point of degradation 
or mortality of habitat beyond the 2014 surveyed line. The takeaways from 5 years of 
downrange monitoring on this range are: a.) The 2014 survey is a reasonable estimate 
of where a beaten area may likely form; b.) To date, the original LOS analysis has 
proven to be somewhat of an overestimate of where the beaten area would form based 
on where high energy/velocity projectiles continue downrange until impacting the natural 
topography for the center firing lanes; c.) The beaten areas on Baum range are 
predominantly narrow lanes cut through the downrange vegetation Figure 13D & 13E); 
Aerial imagery from 2012 comparing downrange habitat before operations began 
(Attachment 5) to 2017 aerial imagery taken 5 years post-operations (Attachment 6) 
verify that downrange habitat has not decreased beyond the 2014 survey line and the 
initial LOS analysis projected beaten area. 
 


 
Figure 13A.  Panoramic view looking downrange from the firing line at Baum Range, 
Fort Benning, Georgia, July 2015.  
 


 
Figure 13B.  Looking downrange from the 200 meter targets near the center of the 
range at Baum Range, Fort Benning, Georgia, July 2015. 
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Figure 13C.  Looking downrange from the 200 meter targets near the center of the 
range at Baum Range, Fort Benning, Georgia, December 2017. 
 


 
Figure 13D.  Looking downrange from behind a 300 meter target near the center of the 
range at Baum Range, Fort Benning, Georgia, December 2017. Note the lane that’s 
been cut through the vegetation and damage to hardwood trees. 
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Figure 13E.  Looking downrange from behind a 300 meter target near the right side of 
the range at Baum Range, Fort Benning, Georgia, December 2017. Note the lane that’s 
cut through the vegetation. 
 


13. Soto Range (Oscar 13) (BRAC-MCoE project #65038 – Zero range, Z4) – Full berm. 
 
Training:  Soto Range is a 32 lane zero range used for training 25 m Zero, BRM, ARM, 
25 meter Qualification Target (Alt-C), Stress Fire, Close Quarter Marksmanship (CQM), 
Reflexive Fire, Barricade Fire, Short Range Marksmanship (SRM). Night Fire, Pistol 
Qualification, Rifle and Pistol Club Safety Training, Alternate Firing Positions, and 
similar training exercises.  Weapons supported include, but are not limited to, pistols 
(M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)), 
carbines (M4) and lightweight machine guns (M240/M249, MK46/MK48).   
 
Operations began at Soto Range on 27 March 2012 and as of 8 March 2018, 
approximately 364 days of training occurred with 32,579 personnel trained since 
opening.  M4 and M16 rifles were the primary weapons used, and approximately 
1,339,413 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  The projected beaten area for Soto Range did not overlap with any 
existing RCW foraging partitions at the time of the LOS analysis, however a full toe 
berm was constructed on this range in order to reduce the downrange beaten area as 
well as minimizing impacts to RCW habitat for future expansion (Appendix 1).  RCW 
recruitment cluster O33-A was installed in 2014, of which Soto Range is situated on the 
western extent of its .5 mile foraging partition. 
 
Monitoring Summary: The downrange survey conducted in 2014 for Soto Range found 
minimal impacts to trees directly behind the berm. The final downrange survey 
conducted in December 2017 found no evidence of bullets impacting trees or tree 
mortality behind the berm (Figures 14A – 14C). The takeaways from the 5 years of 
downrange monitoring on this range are: a.) The original LOS analysis was performed 
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as if no berm would be constructed; b.) Minimal evidence of tree damage and no 
mortality were found during 5 years of monitoring behind the berm of the range. Aerial 
imagery from 2012 comparing downrange habitat before operations began (Attachment 
5) to 2017 aerial imagery taken 5 years post-operations (Attachment 6) verify that 
downrange habitat has not changed from baseline conditions since a full berm was 
constructed and the range became operational.  
 


 
Figure 14A.  Panoramic view looking downrange from the firing line at Soto Range, Fort 
Benning, Georgia, July 2015.  
 


 
Figure 14B.  Looking downrange from the center of the range at the firing line at Soto 
Range, Fort Benning, Georgia, July 2015. 
 







Habitat Impact Assessment Plan - Final Report (Marston - NRMB)  June 29, 2018 


37 
 


 
 
Figure 14C.  View from the top of the berm looking down the length and behind the 
berm (to the left) at Soto Range, Fort Benning, Georgia, December 2017.  
 


14. Stevon Booker Range (Oscar 14) (BRAC-MCoE project #65034 – Fire & Movement 
range, FM3). Full toe berm. 
 
Training:  Stevon Booker Range (originally named Booker-North Range) is a FM range 
that is used for various close combat live fire exercises (LFX) at the squadron, team, 
buddy or individual levels.  Training may be conducted at day or night and steel targets 
may be used with a waiver.  Weapons supported include, but are not limited to, pistols 
(M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)), 
carbines (M4) and lightweight machine guns (MK46). 
 
Operations began at Stevon Booker Range began on 21 January 2014 and as of          
8 March 2018, approximately 268 days of training occurred with 40,506 personnel 
trained since opening.  M4 and M16 rifles were the primary weapons used, and 
approximately 1,205,284 rounds were fired (all 5.56 mm) (Appendix 4).   
 
Minimization:  The projected beaten area for Stevon Booker Range did not overlap 
with any existing RCW foraging partitions at the time of the LOS analysis, however a full 
toe berm was constructed on this range in order to reduce the downrange beaten area, 
as well as minimizing impacts to RCW habitat for future expansion (Appendix 1).  RCW 
recruitment cluster O33-A was installed in 2014, approximately 675 feet north of the 
Stevon Booker Range footprint.  
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Monitoring Summary: No downrange survey was conducted in 2014 for Stevon 
Booker Range since only a few live-fire training events had taken place at the time of 
the survey. The final downrange survey conducted in December 2017 found no 
evidence of bullets impacting trees or tree mortality behind the berm (Figures 15A & 
15B). The takeaways from over 3 years of downrange monitoring on this range are:    
a.) The original LOS analysis was performed as if no berm would be constructed;        
b.) Minimal evidence of tree damage and mortality were found during 3 years of 
monitoring behind the berm of this range. A couple of individual lanes appear to be 
cutting some small lanes into the vegetation behind the berm from ricochets occurring 
behind a few of the targets.  Aerial imagery from 2012 comparing downrange habitat 
before operations began (Attachment 5) to 2017 aerial imagery taken 3 years post-
operations (Attachment 6) verify that downrange habitat has not changed from baseline 
conditions since the berm was constructed and the range became operational. 
 


 
Figure 15A.  Panoramic view looking downrange from behind the firing line at Stevon 
Booker Range, Fort Benning, Georgia, July 2015.  
 


 
Figure 15B.  View from the top of the berm looking down the length and behind the 
berm (to the left) at Stevon Booker Range, Fort Benning, Georgia, December 2017. 
Note pine regeneration growing on the top and front side of berm. 
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Figure 15C.  Shooting lane at Stevon Booker Range where some bullets are impacting 
the berm, ricocheting over the berm and cutting a small swath into the vegetation further 
downrange, Fort Benning, Georgia, December 2017.  
 


15. Lafayette Pool Range (Oscar 15) (BRAC-MCoE project #65033 – Fire & Movement 
range, FM2). Partial toe berm center-right side. 
 
Training:  Lafayette Pool Range (originally named Pool-North Range) is a FM range 
that is used for various close combat live fire exercises (LFX) at the squadron, team, 
buddy or individual levels.  Training may be conducted at day or night and steel targets 
may be used with a waiver.  Weapons supported include, but are not limited to, pistols 
(M9 - 9 mm or .32 - .45 cal.), rifles (M16, M21, and M24 series (5.56 mm - 7.62 mm)), 
carbines (M4) and lightweight machine guns (MK46).   
 
Operations began at Lafayette Pool Range on 3 February 2014 and as of 8 March 
2018, approximately 222 days of training occurred with 27,857 personnel trained since 
opening.  M9 pistols, M4, and M16 rifles were the primary weapons used, and 
approximately 902,287 rounds were fired (the majority 5.56 mm) (Appendix 4).   
 
Minimization:  A partial toe berm was constructed on the right half of this range in order 
to minimize impacts to approximately 5 acres of downrange habitat associated with 
RCW cluster O34-A as well as reducing the downrange beaten area (Appendix 1).   
 
Monitoring Summary: No downrange survey was conducted in 2014 for Lafayette Pool 
Range since only a couple of live-fire training events had taken place at the time of the 
survey. The final downrange survey conducted in December 2017 found no evidence of 
bullets impacting trees or tree mortality behind the berm (Figures 16A & 16B). The 
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takeaways from the 4 years of downrange monitoring on this range are: a.) The original 
LOS analysis was performed as if no berm would be constructed; b.) No evidence of 
tree damage or mortality were found during 3 years of monitoring behind the bermed 
portion of the range.  In the unbermed portion, trees (primarily hardwoods) have been 
damaged or are dying approximately 100 ft. downrange of the bermed area. Aerial 
imagery from 2012 comparing downrange habitat before operations began (Attachment 
5) to 2017 aerial imagery taken 4 years post-operations (Attachment 6) verify that 
downrange habitat has decreased minimally from baseline conditions since a partial 
berm was constructed and the range became operational. 
 


 
Figure 16A.  Panoramic view looking downrange from behind the firing line at Lafayette 
Pool Range, Fort Benning, Georgia, July 2015.  
 


 
Figure 16B.  View looking downrange showing the difference between the unbermed vs. 
the bermed area from behind the firing line at Lafayette Pool Range, Fort Benning, 
Georgia, December 2017.  Note the small beaten area on the left side of the range. 
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Conclusions: 
 
One thing that we know for sure is that RCW clusters have existed in downrange impact 
areas on Army installations for as long as the Army has been training, most of which 
receive some level of impact from munitions either directly or indirectly.  These 
downrange areas have played an instrumental role in preventing extirpation of RCWs 
on some installations simply because of the restricted access (no development) and the 
frequent fires that resulted from munitions that is critical for maintaining the open, pine-
dominated forest that they require.  Throughout the design and development process of 
all small arms ranges in the Oscar Range Complex, Ft. Benning attempted to minimize 
and reduce as many environmental impacts as possible.  Extensive LOS analyses were 
conducted; strategic placement and configuration of range locations were emphasized; 
and environmental toe berms were constructed above and beyond the minimum 
required to protect RCW clusters and their habitat as well as reducing the overall extent 
of downrange beaten areas.  This Final Report on the Habitat Impact Assessment Plan 
serves as the basis for validating the minimization efforts and evaluation of the overall 
effectiveness of berms in the Oscar Range Complex and concludes with the following 
points: 
 


1.) In the absence of existing downrange topography that would serve as a natural 
backstop for fired munitions from small arms weapons, earthen toe berms are 
very effective at reducing the impacts to the overstory trees situated downrange, 
therefore reducing the size of the overall extent of the “beaten area”.  The berm 
vs. no berm question ultimately boils down to cost vs. benefit, to include 
consideration of the overall impacts that can be associated with the construction 
and placement of the berm itself, e.g. filling in wetlands. 


 
2.) The Line of Site analyses conducted by the Ft. Benning Range Division, which 


included the “adjusted distance X” for Surface Danger Zone (SDZ) calculations 
for various small arms munitions that were conducted in the Oscar Range 
Complex, were very useful tools at estimating or predicting downrange beaten 
areas, as well as estimating the berm heights that would be required to stop 
direct-fire impacts downrange (Appendix 1).  The projected limits of downrange 
impacts (formation of beaten areas) behind the bermed areas were substantially 
reduced on ranges where partial and full berms were constructed, as evidenced 
by pre- and post-operational aerial imagery comparison.  
 


3.) Berm effectiveness increases as the distance between the target and the berm is 
reduced.  As the distance between the target and the berm increases, the ability 
for a berm to catch the round decreases.  This is primarily due to rounds striking 
and ricocheting off the ground after passing through the target when the terrain of 
the range footprint itself is irregular and not level.  Berms are most effective on 
ranges with single, fixed-distance targets such that is found on Zero ranges.   


 
4.) Earthen toe berms do not capture or contain 100% of all fired rounds on the 


range footprint, primarily due to ricochets.  However, most bullets that ricochet 
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and travel beyond the range footprint/berm have had a significant reduction of 
energy/velocity, which greatly reduces the amount of damage caused to woody 
vegetation further downrange.  Ranges where ricochets were consistently 
clearing the berm as is the case with Copple Range, noticeable degradation/ 
decline of trees began dissipating at around a 125 meters beyond the berm. It 
should be noted however, this distance is going to be unique for every individual 
range and will be dependent upon the type of munitions fired, soil type (sand vs. 
clay), and the elevation of the ricochets where they’re consistently clearing the 
berm.  The latter of which, is going to be site specific for every firing position, 
target, and the range terrain for each shooting lane.  
 


5.) If near “zero tolerance” of downrange projectile intrusion into a given area is the 
goal, it’s critical to evaluate the lay of the land of the range footprint itself.  
Ranges with target configurations set at multiple distances, LOS analysis 
consideration must be given to the targets established at shorter distances.  The 
LOS analyses for the ranges in the Oscar Range Complex were based on the 
elevations of the firing points and the most distant targets.  Consideration in 
regards to at what point and the angle of impact (incident angle) the round will 
strike the ground after passing through the target, and the subsequent ricochet 
angle that would likely result, relative to the height and distance to the backstop.  
The subsequent ricochet angle will determine if the berm is close enough or of 
sufficient height to stop the ricochet’s rising trajectory.  Rounds impacting the 
ground at shallow angles (analogous to skipping stones on water) will lose less 
velocity, gyroscopic stability, and are less likely to start tumbling.  Whereas 
rounds striking the ground at steeper angles will lose more velocity, gyroscopic 
stability, and are more likely to start tumbling.  All of which collectively determines 
the velocity and distance the ricochet will continue to travel downrange if it clears 
the berm, as well as to what extent and capability the projectile can cause 
physical damage to downrange trees.  The further away the berm is located from 
the point at which the round strikes the ground, the downrange berm’s ability to 
catch/stop the round decreases.  


 
6.) Although we currently are unable to quantify an amount, we know that trees 


situated downrange can withstand quite a number of strikes from bullet 
projectiles when those impacts do not rise to the level of frequency and intensity 
that causes repetitious, sustained physical damage to the trees as depicted in 
Figure 1.  We also know that trees can also withstand much higher levels of 
impacts from munitions that are much more severe (i.e. twig and limb shearing 
and large wounds with torn wood fiber that create large amounts of flowing sap), 
provided those impacts are one-time or infrequently occurring events, allowing 
the tree sufficient time to recover.  Then finally, the ability of trees impacted by 
munitions to persist on the landscape in either scenario is highly dependent upon 
a host of environmental stressors that may or may not be present before and 
after the event, ranging from the soil type where the tree is growing, soil 
moisture, presence of pests/ pathogens, and subsequent fire intensity/frequency, 
etc., that cumulatively will determine whether the tree survives or dies. 
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Red-cockaded Woodpecker Habitat Impact Assessment Plan 
 



A habitat monitoring strategy for red-cockaded woodpecker (RCW) clusters on  



Fort Benning Military Installation (Ft. Benning), Georgia, impacted by the  



Oscar Complex Ranges from Transformation/Base Realignment and Closure (BRAC)  



and Maneuver Center of Excellence (MCOE) actions. 



 



 



 



I. INTRODUCTION 



 



The RCW Habitat Impact Assessment Plan addresses procedures designed to assess and monitor 



the potential impacts to down-range RCW clusters and habitat resulting from small arms 



munitions.  Specifically, this plan will assess the effectiveness of full and partial earthen toe 



berms constructed to protect RCW habitat, as well as confirming the projected limits of 



munitions damage to down-range habitat from non-bermed Oscar Complex ranges.  



 



II. PURPOSE 



 



This document will satisfy the requirement by the U.S. Fish and Wildlife Service (USFWS) for a 



‘Habitat Impact Assessment Plan (Bermed vs. Non-Bermed)’ specified in the August 20, 2007 



Transformation/Base Realignment and Closure Biological Opinion (BRAC BO).  This 



requirement specifies the monitoring of RCW habitat situated down range of 8 small arms ranges 



located in the new Oscar Complex on Ft. Benning that were authorized under the 2007 BRAC 



BO.  This document will also incorporate monitoring and habitat impact assessments for the 



additional 7 small arms ranges in the Oscar Range Complex that were authorized under the May 



29, 2009 Maneuver Center Of Excellence (MCOE BO).  Of these 7 small arms ranges, 3 were 



new projects associated with MCOE actions and 4 were BRAC projects that were reanalyzed 



under MCOE actions due to changes in the range footprint, location, and/or scope (Table 1). 



 



This plan and its implementation will meet the following non-discretionary requirements 



specified in the ‘Terms and Conditions’ associated with the following RPM in the 2007 BRAC 



BO: 



 



I. RPMs to minimize the extent of take: 



(1) At a minimum, construct berms for the proposed Transformation/BRAC Oscar 



Complex Ranges MRF5 (2009 project), FM1 (2007 project), and Z1 (2008 project).  



Habitat monitoring protocols will be applied to assess the effectiveness of the berms 



protecting RCWs and their habitat.   



 



TERMS AND CONDITIONS 



(1) [associated with RPM 1] – The ‘Habitat Impact Assessment Plan (Bermed vs. Non-



Bermed)’ will be developed to monitor, at a minimum, the new Oscar Area Ranges (Z1, 



FM1 and MRF5) by way of implementing the habitat monitoring protocols previously 



designed for the Digital Multipurpose Range Complex, July 22, 2004, Biological 



Opinion.  This berm plan should be completed well in advance of any training actions.   
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Additionally, consistent with the RPMs outlined in the 2009 MCOE BO, this plan and its 



implementation will also meet the following non-discretionary requirements presented in the 



‘Terms and Conditions’ for MCOE actions: 



 



TERMS AND CONDITIONS 



(6.) Associated with habitat monitoring, Section 9.4, USACE, 2008.  The Habitat Impact 



Assessment Plan should be completed by July 2009, and prepared in coordination, and 



with the approval of, the Service. 



 



(8.)  Associated with berming of small arms ranges, Section 9.7, 2008.  Reports on the 



effectiveness of small arms range berms that are constructed to minimize the effects of the 



action and are partially placed to protect RCWs and their habitat, will be developed in 



collaboration with on-site Service personnel.  The reports should include, but are not 



limited to; 



i.)  If Ft. Benning staff discovers munitions damage in RCW clusters and/or 



foraging habitat as a result from firing on any small arms range, the Service will 



be notified within 24 hours of discovery, 



  ii.)  Habitat monitoring reports for small arms ranges will be submitted to the 



Service at the end of each week during the breeding season and monthly 



otherwise. 



 



III. BERMED VS. NON-BERMED DETERMINATION FOR OSCAR COMPLEX RANGES 



 



As BRAC and MCOE small arms range designs reach 65% to 100% completion, the Fort 



Benning Range Division (FBRD) conducts extensive Line of Sight (LOS) analyses to determine 



the maximum extent of forested areas likely to be impacted by down-range munitions (Appendix 



1).  The forested area located down range of the range footprint that is projected to be impacted 



from small arms munitions is referred to as the ‘beaten area’.  By examining the location and 



extent of the predicted beaten areas in relation to RCW cavity trees/clusters/habitat (and other 



environmental considerations) with Geographical Information System (GIS) data, the Fort 



Benning Conservation Branch (FBCB) and FBRD are able to evaluate the need and overall 



environmental value for construction of a full or partial berm on each of the 15 Oscar Complex 



Ranges (Figure 1).   



 



Since the preparation of the BRAC Biological Assessment (BRAC BA), Ft. Benning has 



improved the methodology used to calculate the beaten areas created from down-range munitions 



impacts.  These improvements can be attributed to; the delivery of Light, Imaging, Detection and 



Ranging (LIDAR) system remote sensing data with 1-foot contour resolution, an improved 



Range Manager Tool-Kit (Automated Surface Danger Zone Plotting), and 3-dimensional LOS 



analyses capabilities.  A detailed description of the methodology used in the LOS analyses can 



be found in the FBRD Beaten Zone Memorandum (Appendix 1). 



 



In June 2008, the Ft. Benning requested $8.1 million for environmental berm construction at the 



toe of each small arms range based on a ‘worse case’ scenario estimation of:    
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a.) The assumption that all ranges that were currently at less than 65% design, or earlier LOS 



analyses conducted on ranges that were based on pre-65% design data, would require a 



full berm across the range toe.  Note:  At the 65% design phase and design stages 



thereafter, the project is less susceptible to minor design changes that could slightly alter 



the range configuration, i.e. firing line and target positions and elevations, which would 



greatly affect the LOS analysis and the projected beaten area. 



b.) The maximum volume of fill material would be required to construct all of the berms. 



c.) The higher end of the average per cubic yard cost of fill material (the basic unit used to 



derive cost estimations from volume estimations) would be required, by the time the 



actual construction took place. 



 



As of July 2009, all but one Oscar Complex range, PN 65034 (FM3), had LOS analyses 



completed based on either 100% design data, or 65% design data (or later) that had no alterations 



that would affect beaten area projections.  As range design data progressed into the latter or final 



stages of development, which provided the ability to make more accurate cost estimations based 



on ‘real time’ design data, the Army appropriated $2.4 million of funding to support 



environmental berm construction for all Oscar Complex small arms ranges that were projected to 



have significant down-range impacts to RCW habitat.  Based on the LOS analyses, the 



significant impacts (projected) considered included the following: 



 



a.) RCW habitat in range-impacted clusters which, if minimized, add to the RCW’s ability to 



recover. 



b.) Habitat that can be used for future allocation to an additional cluster/partition that could 



count towards Ft. Benning’s RCW population recovery goal. 



c.) Habitat that can provide connectivity to stands that met the above criteria. 



d.) Potential impacts to RCW clusters/cavity trees located down range and beyond the 



projected beaten area that were not anticipated.   



e.) Habitat that can potentially (currently or at some point in the future) support budding or 



pioneering (natural RCW cluster formation) from nearby RCW clusters.  Cluster 



formation adjacent to areas that become designated beaten areas in the absence of a berm, 



have the potential to create conflict with existing range operations (e.g. RCW cluster 



A17-14a and M06-06b).   



 



IV. RESULTS OF BERM EVALUATIONS FOR THE OSCAR COMPLEX RANGES 



 



Following the Army’s proactive approach of minimizing and reducing down-range munitions 



damage to RCW habitat to the greatest extent possible, the Ft. Benning explored the possibility 



of constructing toe berms on all or most of the new Oscar Complex ranges (BRAC & MCOE) 



where feasible.   



 



1.  The FBCB and FBRD determined that full, environmental toe berms are needed for: 



 



a.) Zero Range 2 (Z2 - PN 65036) (Figure 2). 



b.) Zero Range 4 (Z4 - PN 65038) (Figure 3). 



c.) Modified Record Fire Range 1 (MRF1 - PN 65043) (Figure 4).  



d.) Modified Record Fire Range 2 (MRF2 - PN 65044) (Figure 5). 
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e.) Fire and Movement Range 1 (FM1 - PN 65032) (Figure 6).   



 



2.  The FBCB and FBRD determined that strategically placed partial, environmental toe berms 



are needed for: 



 



a.) Modified Record Fire Range 4 (MRF4 - PN 65046) (Figure 7). 



b.) Modified Record Fire Range 7 (MRF7 - PN 65049) (Figure 8). 



c.) Modified Record Fire Range 5 (MRF5 - PN 65047) (Figure 9).  



d.) Fire and Movement Range 2 (FM2 - PN 65033) (Figure 10). 



 



Although construction of a full berm on Modified Record Fire Range 5 (MRF5) was identified in 



the 2007 BRAC BO, the updated LOS analysis projected an appreciable reduction of significant 



impacts to RCW foraging habitat with the construction of 2 partial berms.  Additionally, 



construction of a full berm as identified in the BRAC BO would have resulted in additional 



impacts to wetlands located near the center of the range toe (Figure 9).  Therefore it was 



determined that the best overall environmental value would be realized through the addition of a 



partial berm to the left and right flanks of the range toe.  The net savings from the MRF5 



construction minimization (reduction of berm and wetland mitigation costs) will allow for 



additional construction of Oscar Complex Range berms not specified in the 2007 BRAC BO and 



provide additional protection of more RCW habitat located down range. 



 



Construction of a full berm on Fire and Movement Range 2 (FM2) would have also caused 



impacts to the wetlands situated on the left side of the range toe (Figure 10).  In order to avoid 



these wetland impacts, it was determined that this range would have a berm covering 



approximately 70% of the range toe.   



 



3.  The FBCB and FBRD have not determined if a full environmental toe berm is needed for: 



 



a.) Fire and Movement Range 3 (FM3 - PN 65034) (Figure 11). 



 



Fire and Movement Range 3 (FM3) is currently at the 65% design stage, however the LOS 



analysis has not been completed by FBRD.  Although a full berm has been included in the 



current design as a line item bid option for this range, a determination to construct a berm is 



pending completion of the LOS analysis (Figure 11). 



 



4.  The FBCB and FBRD determined that environmental toe berms are not necessary and will 



not be constructed for the following ranges: 



 



a.) Zero Range 1 (Z1 - PN 65035) (Figure 12). 



b.) Zero Range 3 (Z3 - PN 65037) (Figure 13). 



c.) Zero Range 5 (Z5 - PN 65039) (Figure 14). 



d.) Modified Record Fire Range 3 (MRF3 - PN 65045) (Figure 15). 



e.) Modified Record Fire Range 6 (MRF6 - PN 65048) (Figure 16). 



 



Although construction of a full berm on Zero Range 1 (Z1) was identified in the 2007 BRAC 



BO, the updated LOS analysis conducted since the writing of that BO significantly reduced the 
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projected beaten area due to an adequate backstop provided by existing natural topography 



(Figure 12).  In addition to Z1, the LOS analyses for Zero Range 3 (Z3) and Zero Range 5 (Z5) 



projected that almost no RCW habitat would be impacted (Figures 13 and 14) from range 



munitions.  The final design configuration of all 3 of these ranges, which attempted to minimize 



and reduce all environmental impacts, determined that berm construction would cause additional 



impacts to wetlands as a direct result of the berm footprint.  The net savings from the Z1, Z3, and 



Z5 construction minimization (reduction of berm and wetland mitigation costs) will allow for 



construction of additional Oscar Complex Range berms not specified in the 2007 BRAC BO, and 



provide additional protection of more RCW habitat down range. 



 



The projected beaten area for Modified Record Fire Range 3 (MRF3) (Figure 15) does not 



impact any known RCW cluster or associated foraging habitat and is almost entirely within the 



area analyzed/authorized in the BRAC BA/BO.  Although the projected beaten area for Modified 



Record Fire Range 6 (MRF6) is within the foraging partition of inactive RCW cluster O06-01 



(Figure 16), it was determined that all affected habitat will be non-contiguous post-construction 



(MRF4 and MRF6) and is not contiguous to any other current or potential clusters.  Based on 



information available during the design of the FY08 Oscar Ranges, berms were not included in 



MRF3 or MRF 6; however, the FBCB is reconsidering the possibility of adding full or partial 



berms to one or both of these ranges if additional funding becomes available.  This decision is a 



proactive approach towards mitigating the potential conflict future budding or pioneering 



(natural RCW cluster formation) from nearby RCW clusters into or near habitat designated as the 



beaten area in the absence of a berm, can have on training operations of small arms ranges (e.g. 



A17-14a and M06-06b). 



 



V. CLARIFICATION OF RPMs AND PROPOSED MODIFICATIONS TO 



MONITORING 



 



Since the preparation of the BRAC BA/BO, detailed LOS analyses were conducted by the FBRD 



using more advanced stages or completed range designs, from which to evaluate or re-evaluate 



the need for constructing environmental berms (Appendix 1).  The first RPM from the 2007 



BRAC BO specific to the Oscar Complex Ranges states: 



 



I. RPMs to minimize the extent of take: 



(1) At a minimum, construct berms for the proposed Transformation/BRAC Oscar 



Complex Ranges MRF5 (2009 project), FM1 (2007 project), and Z1 (2008 project).  



Habitat monitoring protocols will be applied to assess the effectiveness of the berms 



protecting RCWs and their habitat.   



 



The Army aggressively pursued all possible minimization efforts for reducing down-range 



impacts to RCW habitat located in the Oscar Range Complex.  Of the 15 small arms ranges to be 



constructed in the Oscar Range Complex, 6 have full berms included in the range designs (the 



determination of FM3 is pending completion of the LOS analysis) and 4 have partial berms 



included in the range designs.  Collectively, the total number of Oscar Complex ranges that have 



environmental berms designed and are currently being constructed, has exceeded the minimum 



requirements specified in this RPM. 
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As stated previously, construction of a full berm on Modified Record Fire Range 5 (MRF5) 



would cause additional impacts to wetlands located near the center of the range toe and the 



projected RCW habitat that would be protected is minimal (Figure 15).  Since the final projected 



beaten area presently does not fall within any active or inactive RCW foraging partition, Fort 



Benning instead proposes that a partial berm should be added to both the left and right flanks of 



the range toe.  



 



Fire and Movement Range 1, (FM1) (Figure 6), has a full berm in the final range design and is 



currently under construction.  



 



Zero Range 5 (Z5) is a project analyzed under the BRAC BA/BO and reanalyzed under MCOE 



actions.  Using the updated range design data, the LOS analysis projected that the beaten areas 



would be relatively small due to existing natural topography.  Although a small portion of the 



range footprint and the projected beaten area are within the foraging partition of RCW Cluster 



O05-03R, the affected down-range RCW foraging habitat is projected to be minimal (Figure 14).  



In addition, based upon the final design configuration of this range, the berm footprint would 



have caused additional impacts to wetlands.  Therefore, Fort Benning proposes that construction 



of a berm on this range is not necessary. 



 



TERMS AND CONDITIONS 



(1) [associated with RPM 1] – The ‘Habitat Impact Assessment Plan (Bermed vs. Non-



Bermed)’ will be developed to monitor, at a minimum, the new Oscar Area Ranges (Z1, 



FM1 and MRF5) by way of implementing the habitat monitoring protocols previously 



designed for the Digital Multipurpose Range Complex, July 22, 2004, Biological 



Opinion.  This berm plan should be completed well in advance of any training actions.   



 



Since the preparation of the BRAC BA/BO, FBCB conducted extensive monitoring efforts of 



recently discovered, down-range impacts to RCW habitat involving small arms range munitions 



affecting RCW clusters A17-14a and M06-06b.  These monitoring efforts have provided the 



FBCB with recent on-the-ground experience and valuable insight regarding the many challenges 



associated with monitoring and early detection of down-range impacts to RCW habitat resulting 



from small arms munitions.  Some of these challenges include: 



 



1.  The ability to detect impacts involving small quantities or very infrequent/incidental bullet 



strikes (relative to the large volume of munitions fired on any given small arms range) is 



extremely difficult, as well as labor and time intensive.  Whereas the ability to detect impacts 



involving larger quantities or frequent/sustained bullet strikes is much easier to detect, as well as 



less labor and time intensive. 



 



2.  There is no known monitoring technique to accurately quantify small arms munitions impacts 



over very large areas.  As the distance increases from the source of origin, the difficulty in 



quantifying bullet impacts to trees, as well as detection, also increases.  



  



3.  There is no efficient method to differentiate or age bullet impacts occurring from day to day 



training events without marking or painting over each individual bullet strike on a tree, which 



often occur on small limbs in the canopy of the tree.  Marking, or some other impact recording 
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system, would allow quantification of impacts between individual training events or after some 



corrective action has been taken on which to gauge the overall effectiveness of any mitigation 



effort. 



 



4.  There is no current monitoring technique to correlate some level of frequency or quantity of 



bullet strikes to an individual tree or to a given area, to some measurable or quantifiable level of 



pine mortality or degradation of habitat.  For example, it’s clearly evident through recent, 



extensive evaluations of individual trees within the RCW cluster and foraging habitat of the 



budded cluster M06-06b (2007) from RCW cluster M06-06a,  that some level of incidental small 



arms munitions impacts has occurred in the area as early as 1999, without any identifiable pine 



mortality that can be directly attributed to bullet strikes.  Although this budded cluster has 



undergone routine breeding season monitoring since 2007 (non-banded cluster), bullet strikes 



were not noticed in this cluster by RCW technicians until January 2009. 



 



5.  Down-range access of a single small arms range to conduct any form of monitoring usually 



requires the closure of multiple facilities as a result of direct fire and surface danger zone (SDZ) 



hazards associated with adjacent or nearby ranges.  Therefore, the level of down-range access 



required to conduct intensive habitat monitoring provided in the 2008 Transformation/BRAC 



Access Plan has inherent limitations, without further compromising the military training mission.  



Especially when considering the effective range of small arms munitions can exceed 3.0 miles, 



the potential area of effect is extensive. 



 



Given these challenges and recent lessons learned in monitoring/detection of small arms 



munitions impacts to RCW habitat, Ft. Benning proposes the use of habitat monitoring protocols 



that facilitate down-range surveys covering larger areas with limited access.   



 



 



VI. PROPOSED OSCAR RANGE COMPLEX MONITORING PROTOCOL 



 



The primary objective of this monitoring plan is to assess the effectiveness of bermed vs. non-



bermed ranges and to confirm the limits of projected impacts.  Fort Benning suggests that it is 



beneficial to implement only those habitat monitoring protocols that survey frequently enough to 



detect potential down-range impacts from small arms munitions over large areas of RCW habitat 



and clusters.  The monitoring protocols must also be accomplished predominantly during 



regularly scheduled maintenance times on all ranges following the 2008 Transformation/BRAC 



Access Plan.  This would, and if warranted, allow for a timely response to take corrective 



actions.   



 



1.  Daily tracking of use of all 15 small arms ranges located in the Oscar Range Complex will be 



included in the weekly/monthly reports specified in the 2009 MCOE BO.  Data collected for 



each individual range will include:   



 



a.)  Total number of personnel using the range. 



b.)  Type of weapon(s) used. 



c.)  Total number of rounds fired for each ammunition type. 
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2.  Establishment of photo-points at the range toe of all 15 small arms ranges.  Annual photo 



documentation of down-range habitat condition, pre- and post-operational status of all ranges, 



will assist in the long-term assessment of berm effectiveness at preventing or measuring habitat 



degradation.  



 



3.  Establishment of photo-points within RCW clusters O05-02, O05-03R, O06-01, O06-03R, 



and O06-04R.  Annual photo documentation of cluster condition, pre- and post-operational status 



of all ranges, will assist in the long-term assessment of berm effectiveness at preventing 



degradation of RCW clusters. 



 



4.  Following standard transect survey techniques for RCW cavity tree surveys, FBCB will 



validate that all berms (full and partial) are effective at preventing negative effects to RCW 



cavity trees and foraging habitat within the active cluster O05-03R.  This cluster is the only 



remaining active RCW cluster within the Oscar Range Complex that currently counts towards Ft. 



Benning’s population goal.   



 



      a.)  The monitoring focus will be the 5 small arms ranges, that are within the 0.5 mile 



foraging partition of active RCW cluster O05-03R, that currently have projected beaten 



areas (Z1 and MRF7), or had projected beaten areas prior to the addition of a full berm 



(Z2, MRF1, and FM1). 



      b.)  Validation means documenting that berms were effectively designed and constructed to 



prevent frequent, sustained bullet impacts from small arms munitions beyond the berm 



footprint.  In addition, validation that infrequent, bullet strikes resulting from human error 



or ricochets are within the projected beaten areas and/or the areas assessed as 100% 



habitat removals in the BRAC and MCOE biological opinions.  Finally, validation 



includes confirming that the beaten areas determined by the LOS analyses for Z1 and the 



non-bermed portion of MRF7 are within the predicted limits. 



      c.)  In collaboration with the USFWS, frequency of monitoring will be intensive at first as 



each range becomes operational; monitoring can/will decrease over time if bullet strikes 



are not detected behind the bermed areas, beyond the projected beaten areas, or beyond 



the areas analyzed as 100% removal.   



 



             1.   Each of the 5 ranges will be monitored weekly for the first month after the 



            range becomes operational.  If no bullet impacts are detected as described above,  



            monitoring for each range will be reduced to monthly surveys.   



2. If no bullet impacts are detected during monthly surveys for 3 months, monitoring 



will be reduced to quarterly surveys. 



3. If no bullet impacts are detected during quarterly surveys for 3 quarters, 



monitoring will be reduced to annual surveys.   



4. If no bullet impacts are detected, monitoring will be reduced to annual surveys for 



4 years, for a total of 5 years after training operations have been initiated.   



5. If at anytime bullet impacts are detected within any RCW clusters/foraging 



habitat, outside the FBRD LOS projected beaten areas or beyond the areas 



analyzed as 100% habitat removal, the FBCB will notify the USFWS within 24 



hours of discovery and collaborate with the Garrison Commander on a course of 



action. 
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6. All other bullet impacts detected within designated beaten areas or within areas 



analyzed as 100% habitat removals will be included in the required 



weekly/monthly reports.  



 



      d.)  During the final stages of range construction when instrumentation and testing  



            operations are conducted, FBCB in collaboration with FBRD, will conduct preliminary 



            monitoring validations of LOS analyses for each individual range. 



e.)  FBCB and FBRD will collaborate during the initial operations stage of each range for 



      conducting on-site observations of actual live-fire training.  Some elements of a berm’s  



      effectiveness can be validated by simple observations of areas behind the firing line  



      during live-fire training without any disruptions to military training.  Some examples  



      include: spotting of the targets (are pop-up targets being hit), visible signs where rounds 



      strike the ground or on the berm itself (puffs of dirt either left,  right, high or low) and  



      tracer round trajectories.  If none of these signatures are observed, watching     



      vegetation/trees down-range of the shooting lane being observed through spotting 



      scopes may/will also provide valuable information. 



 



5.  In collaboration with the US Army Engineer Research and Development Center (ERDC), Ft. 



Benning will pursue development and implementation of an acoustical detection system within 



the next 2 years, to accurately quantify small arms munitions overshots and ricochets passing 



over berms.  FBCB is currently working with the ERDC to initiate testing of this system in 



September 2009 (Appendix 2). 



 



Another acoustic detection device that has/will be explored further for evaluating berm 



effectiveness is the Soldier Wearable Acoustic Targeting System (SWATS).  Although designed 



for detection of enemy sniper fire, this system has the potential to assist Ft. Benning in verifying 



and quantifying overshoots and ricochets that errantly pass over a protective berm.  



 



If development and implementation of either of these electronic detection systems can be 



realized sooner, Ft. Benning will consult with the USFWS for approval to incorporate this 



system into the monitoring protocols described above; or the acoustical detection system may 



replace one or more of the data collection techniques discussed above.  Since training operations 



on all Oscar Complex Ranges are tentatively scheduled to begin around January 2011, Fort 



Benning anticipates there is great potential for implementing this technology for detecting, and 



quantifying, munitions impacts on trees. 



 



6.  All active and inactive RCW clusters within the Oscar Range Complex have been 



incorporated into the Ft. Benning 2007 RCW Demographic Monitoring Plan.  Inspections for 



bullet impacts will be incorporated into all routine RCW monitoring and cluster inspections in 



the Oscar Range Complex to ensure that bullet strikes are not occurring within clusters as the 



LOS analyses projected.   
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VII. SUMMARY 



 



Throughout the design and development process of all small arms ranges in the Oscar Range 



Complex, Ft. Benning attempted to minimize and reduce as many environmental impacts as 



possible.  Extensive LOS analyses were conducted; strategic placement and configuration of 



range locations were emphasized; and environmental berms will be constructed above and 



beyond the minimum required in the BRAC BO to, protect RCW clusters and their habitat.  This 



Habitat Impact Assessment Plan serves as the basis for validating these minimization efforts and 



will evaluate the overall effectiveness.  Ft. Benning will continue to collaborate with the USFWS 



throughout the monitoring process and will coordinate the procedure for weekly reporting 



requirements during the RCW breeding season (April – June), monthly otherwise, prior to live-



fire training operations at the Oscar Range Complex.  
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Table 1.  Oscar Complex Ranges 
 



   Range Berm  Project # BA/BO         Project Date 
 



1.  FM1 Full  PN 65032 Transf/BRAC    2008 Project 



2.  MRF2 Full  PN 65044 Transf/BRAC   2008 Project 



3.  MRF3 No*  PN 65045 Transf/BRAC   2008 Project 



4.  MRF4 Partial  PN 65046 Transf/BRAC   2008 Project 



5.  MRF6 No*  PN 65048 Transf/BRAC   2008 Project 



6.  MRF5   Partial  PN 65047 Transf/BRAC   2009 Project 



7.  Z3  No  PN 65037 Transf/BRAC   2009 Project 



8.  Z4  Full  PN 65038 Transf/BRAC   2009 Project 



 



1.  Z1  No  PN 65035 MCOE – Reanalyzed  2009 Project 



2.  Z2  Full  PN 65036 MCOE – Reanalyzed  2009 Project 



3.  Z5  No  PN 65039 MCOE – Reanalyzed  2009 Project 



4.  FM3 Full**  PN 65034 MCOE – Reanalyzed  2010 Project 



5.  FM2 Partial  PN 65033 MCOE – new   2009 Project 



6.  MRF1 Full  PN 65043 MCOE – new   2009 Project 



7.  MRF7 Partial  PN 65049 MCOE – new   2009 Project 



 



*   Pending availability of funding (potential addition of a full or partial berm). 



** Line of Sight (LOS) analysis not yet completed. 



Reanalyzed = Project originally proposed under 2007 BRAC BO but reanalyzed under 2009 



MCOE BO. 
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APPENDIX 1.  BEATEN ZONE MEMORANDUM 



 



PURPOSE:  To establish documentation on the methods used to obtain “beaten zone” data for 



the BRAC- Transformation Environmental Impact Study (EIS) and the MCOE EIS. 



 



GENERAL:  There is no exact science to obtain beaten zone data before that zone is created by 



firing on a range. In order to gauge the true effects of munitions on the environment, the 



munitions are fired under varying conditions until the true effects are seen. Any beaten zone data 



that is required prior to this is calculated using the best technical methods available at the time. 



The beaten zone is estimated based on several factors. The proposed location of the range 



project, the type and quantity of munitions planned to be fired, and the type vegetation and 



surrounding terrain are some of the factors. This data is subject to change as the process of 



designing the range is refined. Based on inability to depict the “true” surface danger zone or 



“beaten zone” without knowing exact locations of firing points and targets at the time of the 



BRAC-Transformation EIS, the best technology available was used to create “worst case” 



scenarios for the proposed range projects. This data was provided to the Environmental 



Management Division (EMD) to be used in development of a Biological Assessment (BA) for 



the new range projects, and factored into the final EIS. 



 



SCOPE:  The best technical method available to create the beaten zone data for the BRAC-



Transformation EIS was as follows: 



1. The standard SDZ for the specific type of range was used based on data from DA 



PAM 385-63 (Range Safety) in relation to a range ‘footprint’. 



2. Because an SDZ does not represent the beaten area, the scale has been reduced, and 



areas outside the anticipated beaten area such as the ricochet area and/or area “A”  are 



omitted. The method used to determine this reduced “beaten zone” is generally 



described in AR 385-63, Range Safety,19 May 2003.  That method is used to assist in 



planning of range function, layout, design and most importantly serves as the basis 



for development of Surface Danger Zones which provide minimally safe containment 



of all rounds, possible ricochets and fragmentation . 



3. Once these areas were removed from the SDZ, the distance that a given projectile 



would travel was factored in to determine how far the beaten zone would extend 



down range. The method used to calculate this data comes from a study done at Fort 



A.P. Hill, Va. The study is titled “Down Range Land Condition Study” by Jason 



Applegate and was conducted in May 2005. 



These three factors have been used as the best available technology when ranges have not been 



designed and no munitions have been fired. 



 



During the MCOE EIS, the method described above was used to calculate beaten zones for range 



projects that are new or were not looked at during the BRAC-Transformation EIS. This process, 



with additional capabilities resulting from delivery of 1-foot contour resolution; improved Range 



Manger Tool-Kit (Automated SDZ Plotting) tools; 3-dimensional line of sight capability are now 



the best available technology for projects not yet designed. Some projects that were looked at 



during the BRAC-Transformation EIS require a second look due to slight relocation or minor 



scope changes. These projects are at or near 100% design. With better technologies and GIS 
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capabilities, we can create a more accurate estimates of the beaten zone. For range projects that 



fit this category the following method is used to create the beaten zone: 



1. The Computer Aided Design (CAD) file (that depicts the relationship of the firing 



positions to the targets on the range, and all support structures) is inserted onto the 



Geographical Information System (GIS) data of the range footprint. 



2. Using the completed range picture in GIS, a line of site (LOS) analysis is conducted 



from each firing point to each target on that range. 



3. The down range land condition range factors (described in #3 above) is applied, 



unless there is a berm or natural backstop that will keep the projectile from going 



down range, and a more technically correct depiction of a beaten area is developed. 



Based on the utility tools available, the procedure described above will result in a more accurate 



beaten zone estimate. 



 



CLOSING:  Variations in beaten zone data between projects in the BRAC-Transformation EIS 



and the MCOE EIS are the result of the availability of the best information at the time the data is 



requested. The calculations used to obtain beaten zone data for both EIS’s remains the same 



unless the range project is at or near design completion. Once design data becomes available, 



more accurate beaten zone data can be created and forwarded to EMD. 



 



Frederick E. Weekley Jr. 



Range Officer  



Fort Benning, Georgia  



 



 



SDZ Downrange Distance Calculations: % based on munitions: 



 



9mm; AT4 Trainer / X=1600m 



Beaten Area: 20% 



Adjusted X=320m 



 



.38cal / X=1806m 



Beaten Area: 20% 



 Adjusted X=372m 



 



5.56; Ball / X=3437m 



Beaten Area: 



 Adjusted X=700m 



 



7.62; Ball M80 / X=4100m 



Beaten Area: 38% 



 Adjusted X=1558m 



 



25mm; TP-T M793 / X=4792m 



Beaten Area: 38% 



 Adjusted X=1821m 
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40mm; TP  / X=2095m 



Beaten Area: 50% 



 Adjusted X=1047m 



 



.50cal; AP_M2 / X=6100m 



Beaten Area: 50% 



 Adjusted X=3050m 



 



.50cal; Ball / X=6500m 



Beaten Area: 50% 



 Adjusted X=3250m 



 



.50cal; SLAP-T M962 / X=9778m 



Beaten Area: 50% 



 Adjusted X=4889m 



 



120mm; M831 / X=6589m 



Beaten Area: 50% 



 Adjusted X=3295m 



 



120mm; M865 / X=7234m 



Beaten Area: 50% 



 Adjusted X=3617m 
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APPENDIX 2.  FORT BENNING ACOUSTIC OVERSHOT DETECTION TEST PLAN –  



    DRAFT PROPOSAL 7-30-09 



 
Fort Benning POC: Mr. Tim Marston (706-544-7069) 



U.S. Army CERL POC: Tim Hayden (217-373-5859) and David Delaney (217-373-6744). 



 



Background/Procedures 



 



This test plan details the procedures that will be used to test if acoustics provides a viable method for 



detecting potential weapons overshot at small arms military ranges. All noise measurements will be 



carried out in accordance with applicable Army and American National Standards Institute (ANSI) 



procedures and standards. The project will be executed in compliance with applicable Fort Benning range 



and safety procedures and regulations. Sound equipment would be placed in the field prior to testing 



during regular morning non-firing periods. Equipment will not need to be retrieved until the following 



morning. Testing would not place any restrictions on regular range operations. 



 



Validation of acoustic detection of target overshot at ranges will be accomplished by recording small 



arms weapon fire under controlled conditions. It is important that these initial validation tests be 



performed under controlled conditions to minimize any confounding variables. The experimental 



measurements will be carried out by U.S. Army Construction Engineering Research Laboratory 



personnel, who will supply required personnel and instrumentation for data acquisition. Fort Benning is 



requested to supply weapons and ammo as described below, as well as a person to fire the weapons as 



required by applicable regulations. 



 



Experiments 



 



Rion DA-20 four channel Digital Data Recorders will be used to record weapons fire and the exact time 



and date at which test firing occurs. Bruel & Kjaer (B&K) Type 4149 condenser microphones measuring 



1.3 cm, with 7.5 cm wind screens, will be attached to B&K Model 2639 preamplifiers. Each microphone 



will be mounted 1-m above the ground and 1-m from any tree trunks for testing purposes. A 1-KHz 94dB 



calibration signal (20 micro-pascals [20 μPa] from a B&K sound level calibrating system will be recorded 



before and after each recording. This signal provides a reference for sound levels and spectra when data 



are later analyzed at U.S. Army Construction Engineering Research Laboratory.  



 



Two experimental setups will be used to obtain two types of data (i.e., single shot and multiple round 



bursts). In both cases, the noise sources (i.e., M-16 and M249 SAW) will be located on the floor of the 



range along the firing line. The sound recording equipment will be placed on a flat level region well away 



from reflecting surfaces in three different locations relative to the firing line: a) one microphone will be 



placed just behind the firing line to record the number of bullets fired (number of single bullets or bursts), 



duration, and timing of all weapons fire; b) 4 microphones will be placed just downrange of the last target 



on the range within the first line of trees. This setup will offer protection to equipment, while also 



providing information on the amount of target overshot that is occurring. These 4 microphones would 



have a square configuration with 4 meter spacing between microphones. Microphones would be placed 



perpendicular and parallel with the firing line to gauge bullet velocity and trajectory in proximity to 



microphone positions; and c) 5 microphone setups would be placed within the Red-cockaded woodpecker 



cluster that is located approximately 0.5 miles north of the Malone 5 Range. One microphone would be 



placed at each of the 4 cardinal directions along the outer edge of the cluster, while one microphone 



would be placed near the center of the cluster. All experimental testing should be completed within 1 



hour. 
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Experiment #1. Muzzle blast noise, projectile bow shock (sonic boom) noise, and noise from bullets 



striking vegetation are of interest. This experiment will be carried out using an M-16 rifle as described 



below. The M-16 would be fired in single fire only mode during this experiment. A series of 6 single 



shots will be fired from the weapon at intervals of a few seconds between shots under three different 



firing scenarios: 1) fire at the most distant range target; 2) fire high to miss the most distant range target, 



but hit vegetation just behind the target; 3) fire high to miss the most distant range target, but allow for a 



trajectory where bullets will clear the tallest vegetation directly behind the range. Request that at least one 



tracker round be fired during all three firing scenarios. 



 



Experiment #2. Muzzle blast noise, projectile bow shock (sonic boom) noise, and noise from bullets 



striking vegetation are of interest. This experiment will be carried out using M240 and an M249 machine 



guns as described below. The weapons will be fired in multiple round bursts (4-8 rounds if possible) only 



during this experiment. A series of 6 multiple shot bursts will be fired from each weapon at intervals of a 



few seconds between shots under three different firing scenarios: 1) fire at the most distant range target; 



2) fire high to miss the most distant range target, but hit vegetation just behind the target; 3) fire high to 



miss the most distant range target, but allow for a trajectory where bullets will clear the tallest vegetation 



directly behind the range. Request that at least one tracker round be fired during each short burst fired 



across all three firing scenarios. 



 



Fort Benning Role 



 



It is requested that Fort Benning supply the following: 



 



For experiment #1. 



 



One M-16 with a lightweight ground mount 



Approximately one hundred (100) rounds of ammo 



and about 30 tracer rounds 



 



Personnel required to fire the weapon in accordance with Fort Benning regulations. 



 



Experiment #2. 



 



One M249 SAW with a lightweight ground mount 



Approximately three hundred (300) rounds of ammo 



and about 50 tracer rounds 



 



One M240 with a lightweight ground mount 



Approximately three hundred (300) rounds of ammo 



and about 50 tracer rounds 



 



 



Personnel required to fire the weapons in accordance with Fort Benning regulations. 



 



 



Prepared by David Delaney with input from Drs. Larry Pater, and Michael White 



USACERL, Champaign, IL. 
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FIGURE 1.  OSCAR RANGE COMPLEX 
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FIGURE 2.  Zero Range 2 (Z2) PN 65036 - OSCAR RANGE COMPLEX 
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FIGURE 3.  Zero Range 4 (Z4) PN 65038 - OSCAR RANGE COMPLEX 
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FIGURE 4.  Modified Record Fire Range 1 (MRF1) PN 65043 - OSCAR RANGE COMPLEX 
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FIGURE 5.  Modified Record Fire Range 2 (MRF2) PN 65044 - OSCAR RANGE COMPLEX 
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FIGURE 6.  Fire and Movement Range 1 (FM1) PN 65032 - OSCAR RANGE COMPLEX 
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FIGURE 7.  Modified Record Fire Range 4 (MRF4) PN 65046 - OSCAR RANGE COMPLEX 
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FIGURE 8.  Modified Record Fire Range 7 (MRF7) PN 65049 - OSCAR RANGE COMPLEX 
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FIGURE 9.  Modified Record Fire Range 5 (MRF5) PN 65047 - OSCAR RANGE COMPLEX 
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FIGURE 10.  Fire and Movement Range 2 (FM2) PN 65033 - OSCAR RANGE COMPLEX 
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FIGURE 11.  Fire and Movement Range 3 (FM3) PN 65034 - OSCAR RANGE COMPLEX 
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FIGURE 12.  Zero Range 1 (Z1) PN 65035 - OSCAR RANGE COMPLEX 
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FIGURE 13.  Zero Range 3 (Z3) PN 65037 - OSCAR RANGE COMPLEX 
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FIGURE 14.  Zero Range 5 (Z5) PN 65039 - OSCAR RANGE COMPLEX 
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FIGURE 15.  Modified Record Fire Range 3 (MRF3) PN 65045 - OSCAR RANGE COMPLEX 
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FIGURE 16.  Modified Record Fire Range 6 (MRF6) PN 65048 - OSCAR RANGE COMPLEX 
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CHAPTER I:  ACOUSTIC/HABITAT ASSESSMENT OF THE OSCAR RANGE COMPLEX 



1. INTRODUCTION 



The U.S. Fish and Wildlife Service (USFWS) have expressed concern about the potential impact that 



downrange munitions might have on Red-cockaded Woodpeckers (RCW; Figure 1) foraging and 



nesting habitat. Army installations with RCW populations are required under USFWS Biological 



Opinions to meet criteria for foraging and nesting habitat to adequately support installation population 



goals for RCW. No studies to date have attempted to characterize and quantify tree damage within 



RCW clusters downrange of active military live-fire ranges, though some preliminary work has 



documented the presence of bullet damage in downrange RCW habitat (Delaney et al. 2011, T. 



Marston, Ft. Benning, pers. comm.). One recent study documented general land conditions downrange 



of an active live-fire range (Applegate 2005), but did not collect data within active RCW clusters. It is 



important that natural resource managers on military installations have information on forest stand 



conditions within RCW clusters downrange of live-fire ranges. Such data are needed to effectively 



manage RCW populations to meet conservation requirements, while also providing the information 



necessary to mitigate for future changes in land management needs associated with military training 



doctrine.  



 



Various methods have been used to document tree damage downrange of live-fire military ranges, 



from visual inspections of tree damage, to documentation of the presence of expended cartridges, to 



witness panels that provide a relative direction of a bullets path (T. Marston, Ft. Benning, pers. 



comm.). Alternative methods for quantifying the number of bullets entering downrange RCW 



clusters, using acoustical techniques, have been attempted (Delaney et al. 2011), but more research is 



needed. Earthen berms are often used to reduce bullet movement downrange beyond targets on 



military shooting ranges, though costs can be prohibitive depending on the size of the range, berm 



specifications, and whether resources and personnel are on hand to construct the berm, such as heavy 



equipment, trained operators, and on-site fill material. Few projects to date have investigated the 



effectiveness of berms to stop military munitions at the range toe to reduce the downrange footprint or 



beaten zone (see Delaney et al. 2011). Training range managers frequently conduct line-of-sight 



examinations in order to take advantage of existing topography to improve range safety, minimize 



berm construction costs, and contain bullets. Data from the Department of Army Pamphlet 385-63 – 



Range Safety (Department of the Army [DA] 2003) are used to determine the standard Surface  
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Figure 1. Picture of an adult Red-cockaded Woodpecker delivering  



prey to its nest on Fort Benning, GA. Photograph by Tim Marston. 



 



 



Danger Zones (SDZ; i.e., predicted area where projectiles will fall to earth) or “beaten zone” (i.e., area 



of vegetation damaged by weapons fire) for specific types of ranges. There is no standard method for 



determining what the SDZ will be prior to range utilization. Range officers estimate this zone based 



on the type and quantity of munitions to be fired, the proposed location of the range project, type of 



vegetation, and the downrange terrain (T. Marston, Fort Benning Wildlife Biologist, pers. comm.).  



 



TECHNICAL OBJECTIVE 



The primary objective of this project is to quantify and characterize potential overshot or ricochet 



events entering RCW nesting, roosting, and foraging habitat downrange of small arms live-fire ranges 



within the Oscar Range Complex (ORC) on Fort Benning, GA. Acoustical data will also  
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Figure 2. Map of the Fort Benning Army installation located in southwestern Georgia. Red dots  
represent Red-cockaded Woodpecker cluster centers. 



 



 



provide an indication on the effectiveness of berms in protecting downrange RCW habitat. To directly 



understand how military training impacts RCW forest habitat, long-term vegetation plots were 



established in 2011 prior to the initiation of training within the ORC. An examination of these long-



term plots in the future will provide a gauge of potential military training impact on RCW forest 



habitat. 



 



2. TECHNICAL APPROACH 



 



Study Area 



This project took place on Fort Benning, GA (Figure 2) within the ORC (Figure 3) from 2011-2013. 



A detailed assessment of forest habitat downrange of the Copple Range (Modified Record Fire Range 
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[MRF] 1), Call Range (MRF-7), and Davis Range (Zero Range [ZR] 1) was conducted at the ORC in 



2011 (Figure 4; based on Delaney et al. 2011 protocols). The Copple, Call, and Davis Ranges were 



designed with a full, partial, or no environmental berm, respectively (Figure 3). 



 



Vegetation Plot Allocation: Plot allocation for Fort Benning were a systematic, fixed plot (circular) 



methodology using 0.08 ha (1/20
th



 acre) circular plots. Plots were spaced along transects at 122.7 



m(400 ft) intervals. Transects were oriented to follow the firing lanes of each range. Starting points 



for each transect were offset from the wood line behind the last target lane/berm to ensure plots fell 



within fully wooded areas and to limit the possibilities that the plot layout would fall within any 



linear/horizontal environmental gradients (i.e. depressions) across the surveyed area. 



 



Vegetation Measurement Parameters: Variables selected for Fort Benning were designed to capture 



the types of damage produced by small arms fire; while taking into consideration the number of plots 



allocated and the limited access time downrange. No herbaceous data were collected. For each tree 



over 12.7 cm (5 in) diameter at breast height (DBH) the following variables were collected: 



Tree Parameters: 



1. Tree species (for softwoods); 



2. Diameter at breast height (DBH); 



3. Number of live trees per plot; 



4.   Number of dead trees per plot; 



5.   Conglomerate hardwood category 



Damage Parameters: 



1. Categorical bullet wound impacts to bark/cambium (single/multiple); 



2. Natural scarring/wounds  



3. Percentage crown dieback; 



4. Number of broken limbs/stems per tree; 



5. Presence of a broken leader. 



 



Acoustical Bullet Monitoring 



We used three different acoustical systems (i.e., Rion DA-20, HBM, and Liberty) to: 1) record and 



quantify the number of bullets entering active downrange RCW clusters within the ORC (i.e., Copple, 



Call, and Davis Ranges) during the nonbreeding and breeding seasons; 2) to identify which ranges or 



firing lanes were contributing to downrange munitions into RCW clusters; and 3) to better understand 



under what firing scenarios bullets might enter downrange RCW cluster sites.  
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Figure 3. Map of the Oscar Range Complex on Fort Benning, GA showing the approximate location  



of the environmental berms (shown with dark brown lines) located downrange of the Call, Copple,  



and Davis Ranges, which were designed with a full, partial, or no environmental berm, respectively. 



 



 



Rion DA-20: We used Rion DA-20 Digital Recorders in concert with Bruel & Kjaer (B&K) Type 



4149 1.3-cm Condenser Microphones with 7.5-cm wind screens, attached to B&K Model 2639 



Preamplifiers, as a highly mobile, short term acoustical measuring device. We were limited to ~12 



hours of record time per session due to equipment storage limitations with the Rion DA-20 units. We 



placed equipment downrange early in the morning during non-firing periods and therefore were 



limited to recording military training activites that occurred during diurnal periods between roughly 



0600-1800.  



 



HBM/Liberty: We used what we termed a “Remote Automated Measurment System” (RAMS) to 



collect long-term acoustical data downrange of small arms live-fire ranges. The HBM systems 
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Figure 4. Map of 3 small arms live-fire ranges within the Oscar Range Complex on Fort Benning. A            



total of 262 long-term vegetation plots were established (shown as blue, yellow, and red dots), of   



which 248 were surveyed in 2011 downrange of the Call, Copple, and Davis Ranges. Each range is     



represented by different color plot markers (red for Call Range, yellow for Copple Range, and blue  



for Davis Range). The map provides information on elevation in meters. 



 



 



included a HBM edaq lite sound monitoring unit, a Raspberry PI control unit, a GPS-200A time code 



generator, Piezotronic 1.3-cm Condenser Microphones with environmental shrouds, Prostar-30 charge 



controllers, and deep cycle batteries.  We also used a Liberty acoustical monitoring units (Figure 5) in 



place of the HBM unit to augment the number of systems available. The Liberty system had similar 



components, but had a mini-computer as the control unit instead of the Raspberry PI. Regardless of 



which acoustical system was used, we recorded a 1.0-kHz, 94-dB calibration signal (20 micro-pascals 



reference) from a B&K Type 4250 Sound Level Calibrating System before and after each sound event 



recording. This signal provides a reference for sound levels and spectra for analysis. All sound data is 



being analyzed at ERDC/CERL. 
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Figure 5. Picture of a typically Remote Automated Monitoring System (RAMS) configuration using the  



Liberty acoustical monitoring system. 



 



 



Bullet Overshot/Ricochet 



We measured potential bullet overshot/ricochet events from small arms live-fire training ranges Call, 



Copple, and Davis (Figure 3) within the ORC using acoustical recording equipment placed in RCW 



Clusters O23A (O06.03R), O28B (O05.02), O30A (O05.03R), and O32A (O06.04R) during the 2012-



2013 RCW nesting seasons. Sound systems were placed in proximity to RCW nest cavity trees or 



were placed along perpendicular lines relative to the firing lines (Figures 6-7). Data from these 



recordings will provide detailed information on the number of rounds fired, timing of range activity, 



evidence and quantification of potential bullet overshot/ricochet events into down-range RCW habitat, 



frequency spectra of bullet noise, and bullet fate (i.e., relative landing zone of bullets on/off range). 



These data will also provide a measure of how effective the line-of-sight analysis was for these ranges 



and how effective the earthen berms are at the Call and Copple ranges. 
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Figure 6. Example locations of acoustical monitoring systems downrange of Call (lower) and Copple Range     



(upper)  within the Oscar Range Complex on Fort Benning, GA. Green and yellow colored dots show example  



system locations within RCW cluster O30A. Purple colored lines at the end of both ranges illustrates projected  



beat down zones relative to future small arms live-fire training. 



 



 



Figure 7.  Locations of acoustical monitoring systems downrange of Call (lower) and Copple Range (upper)  



within the Oscar Range Complex on Fort Benning, GA. Yellow colored dots show example system locations  



within O23A (points 0-6) and O30A (points 10-12), and an area between the clusters (points 7-9).   
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3. RESULTS 



 



Acoustical Data: Over 495 hours of sound data were recorded downrange of the Call, Copple, and 



Davis ranges within RCW clusters O23A, O28B, O30A, and O32A in 2012. The amount of total 



sound data increased substantially in 2013, with more than 2,655 hours of recordings from O23A, 



O30A, and O32A combined, primarily due to the use of the RAMS, which allowed for continuous 



recording of these clusters. Sound data from small arms training activity contains a variety of noise 



signatures, from muzzle blast noise/supersonic bullet noise, to bullet noise striking vegetation or the 



ground, or traveling over the recording area (Figure 8), but also contains RCW vocalizations, and 



other natural and human induced sounds. Acoustical data are being analyzed at U.S. Army CERL to 



relate RCW response to small arms live-fire training events, and to better understand how bullet 



overshot/ricochets (see Figures 9-10) for visual illustration of an actual ricochet event) might impact 



sensitive downrange habitat of the RCW.  



 



 



Figure 8. Example spectrogram of bullets entering RCW cluster M06-06b downrange of the Malone 5 small  



arms range on Fort Benning, GA in 2009. Note the different types of noise recorded, from bullets passing through 



vegetation and hitting the ground, to muzzle blasts/supersonic bullet noise, to bullets striking nearby tree
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Figure 9. Photograph of the initial horizontal trajectory of a tracer bullet fired at a 600 m target at the  



Malone 5 range on Ft. Benning, GA. 
 



 



Figure 10. Photograph of the same tracer round fired in Figure 7 that ricochets after hitting the ground  



near a 600 m target at Malone 5 on Ft. Benning, GA. Note the upward trajectory of the bullet. 
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Habitat Data: A total of 262 long-term vegetation plots were established downrange of the Call, 



Copple, and Davis ranges within the ORC, of which 248 plots were surveyed to assess forest stand 



condition prior to military training on the ORC (Figure 4). Vegetation plot data are being analyzed at 



U.S. Army CERL to provide a baseline forest stand condition from which future plot information can 



be compared.  
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CHAPTER 2:  ASSESSMENT OF HEAVY MANEUVER TRAINING WITHIN THE 



SOUTHERN AND NORTHERN MANEUVER AREAS  



1. INTRODUCTION 



The U.S. Army must maintain an adequate land base to meet current and future requirements for 



realistic training and operations in support of its mission. To fulfill long-term mission requirements, 



the military must achieve environmental objectives of sustainability of training lands and full 



compliance with conservation requirements under law. The Army is committed to maintaining its role 



as a national leader in the conservation of threatened and endangered species on Army lands. Under 



the Base Realignment and Closure (BRAC) of 2005, the Armor Center and School at Fort Knox, KY 



was transitioned to the “Maneuver Center of Excellence” (MCOE) at Fort Benning, GA. Changes in 



range configurations, facilities construction, soldier census, and training activity associated with this 



BRAC action potentially may impact habitats and populations of endangered species on Fort Benning. 



Currently, under the U.S Fish and Wildlife Service (USFWS) RCW Recovery Plan, Fort Benning 



RCW populations are designated a “Primary Core Population,” which is the highest level of 



importance under the Recovery Plan. The USFWS Biological Opinion requires as a “reasonable and 



prudent measures” assessment of RCW response to training activities associated with MCOE projects.   



 



TECHNICAL OBJECTIVE 



The primary objective of this project is to investigate the potential impact that heavy maneuver and 



Army Reconnaissance Course training might have on RCW nesting and roosting behavior within the 



Northern and Southern Maneuver Areas on Fort Benning, GA. This project was conducted in 



conjunction with other research at ERDC-CERL (Kock 2012) that was tracking vehicle movement of 



the Armor School and other heavy maneuver training activity on base at the same time as this project. 



 



2. TECHNICAL APPROACH 



 



Study Area 



This project took place within the Northern Maneuver Training Area (NMTA) and Southern 



Maneuver Training Area (SMTA; Figures 11-12) and within the Goldeneye and Bushmaster-



Blackjack training areas (Figure 13) used as part of the Armor School Army Reconnaissance 
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Figure 11. Map of the Northern Maneuver Area on Fort Benning, GA. 



 



Figure 12. Map of the Southern Maneuver Area on Fort Benning, GA. 
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Figure 13. Map of the Armor School Army Reconnaissance Course training areas on Fort Benning, GA. 
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Course (ARC) on Fort Benning, GA. To date no heavy maneuver training has occurred within the 



Northern Maneuver Area, though we did monitor vehicle activity in proximity to active RCW clusters 



within the Northern Maneuver Area regardless. Training for the ARC encompassed three phases of 



dismounted or wheeled training, the first phase, “Bushmaster” consisted of only dismounted 



reconnaissance training, and therefore was not part of our testing. We monitored RCW response to the 



2
nd



 (Goldeneye; Figure 14) and 3
rd



 (Blackjack; Figure 15) phases of ARC training. The Goldeneye 



phase focused on mounted and dismounted, overt, and covert Reconnaissance and Security, while the 



Blackjack phase focused on mounted and dismounted Reconnaissance and Security. 



 



Figure 14. Closeup map of the Armor School Army Reconnaissance “Goldeneye” course on Fort Benning, GA. 
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Figure 15. Closeup map of the Armor School Army Reconnaissance “Bushmaster-Blackjack” course on Fort  



Benning, GA. 
 



 



Video Surveillance 



Red-cockaded Woodpecker nesting and non-nesting behavior was monitoring using remote video 



camera surveillance systems, which consisted of ccd board cameras, digital video recorders, charge 



controllers, cabling, solar panels, and deep cycle batteries. Video cameras were mounted on non-



banded trees (at heights of ~15-45 ft) that had the best visibility of active RCW nest cavities. 



Distances between camera trees and nest trees varied by cluster site depending on the availability of 



climbable trees in proximity to activite nest trees, but distances varied from ~5-25 meters. 



Woodpecker nest cavities were monitored continuously throughout the nesting season, and during 



non-seasoning periods as part of ARC training courses. Storage drives for DVRs were usually 



replaced every 5-15 days, depending on the size drive. 
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Trail Camera Surveillance 



Military and non-military vehicle activity on Fort Benning was monitored using security model 



Reconyx trail cameras (models PM 75 and SM 750; Figure 16) mounted ~12-18 feet up trees along 



trails or roads in proximity to active RCW nesting or roosting trees. Trail cameras were operated 



continuously through the RCW nesting season, but were also used during the non-nesting season to 



monitor ARC training activities. Reconyx security grade trail cameras are specifically designed to 



monitor fast moving vehicles through faster trigger speeds (0.10 second) and frame rates (up to 3 



pictures per second) compared with other manufacturers.  



 



 
Figure 16. Example picture of a Reconyx trail camera mounted on a tree recording vehicle activity along a  



paved road on Fort Benning, GA. 



 



 



Acoustical Monitoring 



We monitored the sound levels and frequency spectra of vehicles and other anthropogenic noise 



events during this project using the Rion DA-20 digital recorders. Rion DA-20 Digital Recorders were 



used in concert with Bruel & Kjaer (B&K) Type 4149 1.3-cm Condenser Microphones with 7.5-cm 



wind screens, attached to B&K Model 2639 Preamplifiers, as a highly mobile, short term acoustical 



measuring device. We were limited to ~12 hours of record time per session due to equipment storage 



limitations with the Rion DA-20 units. We placed equipment at the base of active RCW nest cavities 



during morning hours to record daily vehicle activity. 
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3. RESULTS 



 
 



Trail Camera Data: Remote trail cameras and video surveillance equipment were used to evaluate 



the potential effects of heavy maneuver training on RCW nesting and non-nesting behavior within the 



NMTA and SMTA. ARC training activities were documented using trail cameras within the SMTA in 



2011-13. Heavy maneuver training activities have not been initiated in the NMTA, so only heavy 



maneuver data from the SMTA have been recorded to date. Trail cameras monitored roads/trails in 



proximity to RCW clusters to quantify the number, type, and frequency of vehicle use. A total of 



 



 



Figure 17. Example pictures of military and non-military vehicles and non-vehicle activity along roads and  



trails on Fort Benning, GA.  Pictures A-B show mounted military training activity (B is from an ARC training  



event); Pictures C-D show examples of commercial vehicles that traveled on Fort Benning in 2011 during the     



road expansion projects; Picture E shows an example of the passenger vehicle; while Picture F shows an  



example of dismounted military activity. 
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32 RCW clusters were monitored for vehicle activity with trail cameras from 2010-13, recording a 



total of 1,532,191 images (i.e., encompassing vehicles and non-vehicle events) across 3,748 camera 



trap days of coverage during this period. Seventeen RCW clusters were monitored in 2010, recording 



98,245 images across 1243 camera days of coverage. In 2011, 20 RCW clusters were monitored 



recording 989,019 images across 1,300 days (see Table 1). A total of 13 RCW clusters were 



monitored in 2012 recording 218,509 images across 693 days. A total of 226,418 images were 



recorded for 7 RCW clusters in 2013 across 512 days. The majority of vehicle detections (e.g., road 



construction activities) recorded in 2011 were part of road construction activities taking place on Fort 



Benning in preparation of the transition of the Maneuver Center of Excellence to Fort Benning. Road 



construction activities accounted for the much higher number of trail camera images being recorded in 



2011 compared to 2010 over a similar number of days of coverage. Trail cameras recorded 



substantially fewer vehicles and less diversity of vehicle types during 2012-13 compared with 2011. 



Trail camera data are being analyzed at U.S. Army CERL to relate RCW response to heavy maneuver 



training events.  



 



Table 1. Example vehicle data from trail cameras located at the Triange RCW cluster on Fort 



Benning, GA recorded from March – June 2011. 



Camera trap detections at the 



Triangle Cluster, Mar-June, 2011 
Non-military Military Combined 



Mean # vehicles per 24 hr (range) 211.8 (13-515) 59.7 (0-247) 271.5 (0-660) 



Mean # vehicles per day (range) 196.8 (12-494)   47.5 (0-194) 244.3 (0-494) 



Mean # vehicles per night (range) 15.0 (1-74) 12.2 (0-56) 27.2 (0-74) 



Mean # vehicles/weekday 24 hr (range) 265.2 (15-515) 71.1 (0-277) 336.3 (0-660)           



Mean # vehicles/weekend 24 hr (range) 
91.3 (13-277) 



26.7 (0-123) 
118.0 (0-277) 



% vehicles per day/night  93.9/6.1 79.6/20.4 90.0/10.0 



Total number of vehicles 18,506 5,199 23,705 



 



 











 36 



Video Surveillance Data: Video surveillance techniques were used to record RCW nesting and non-



nesting behavior in response to vehicle activity. A total of 24 RCW clusters were monitored for a total 



of 808 days with video cameras from 2011-13, recording over 16,146 hours of RCW nesting and non-



nesting behavior. In 2011, 16 RCW clusters were monitored for 250 days, recording over 3,978 hours 



of RCW nesting behavior. A total of 12 RCW clusters were monitored for 332 days in 2012 through 



recordings of over 7,094 hours of nesting and non-nesting behavior. In 2013, a total of 5 RCW 



clusters were videotaped for 226 days, recording over 5,074 hours of nesting and non-nesting 



behavior. Video surveillance data are currently being analyzed at U.S. Army CERL to relate RCW 



response to heavy maneuver training events.  



CHAPTER 3:  ASSESSMENT OF MULTI-PURPOSE TRAINING RANGE 



1. INTRODUCTION 



The USFWS have expressed concern about the potential impact that downrange munitions (see Figure 



18) might have on RCW foraging and nesting habitat. Army installations with RCW populations are 



required under USFWS Biological Opinions to meet criteria for foraging and nesting habitat to 



adequately support installation population goals for RCW. The Hasting Range on Fort Benning went 



through a recent upgrade to make changes to the target locations and firing positions in order to meet 



current training standards of a MPTR for target layout required by the new Tank Tables specified in 



the Department of Army revised Heavy Brigade Combat Team (HBCT) Gunnery Manual (2009). Fort 



Benning concluded in their 15 July 2010 Biological Evaluation (Fort Benning 2010) that these 



changes to the MPTR design may affect, but is not likely to adversely affect, the RCW or surrounding 



habitat, and USFWS concurred during informal consultation. Fort Benning developed a monitoring 



plan as a minimization measure in order to validate that conclusion. The RCW Monitoring Plan for 



the proposed MPTR addresses procedures designed to assess and monitor potential impacts to down-



range and neighboring RCW clusters and habitat that could result from upgrading the existing 



Hastings Range to meet current training standards of a MPTR. Specifically, the objectives of this plan 



are to:   



 



1.  Validate the Line-of-Sight and view shed analyses conducted by the Fort Benning DPTMS, which 



suggests that down-range RCW clusters and habitat will not be adversely impacted by minor 



adjustments to target locations and firing positions associated with upgrading Hastings Range to meet 



current Army gunnery standards on a MPTR. 
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Figure 18. Examples of tree damage caused by large caliber rounds within an active Red-Cockaded  



Woodpecker cluster on Fort Benning, GA in 2013. 
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2.  Monitor RCW response to additional noise impacts resulting from the increase in frequency, 



duration, and total number of large caliber rounds fired on the upgraded Hastings Range. 



 



3.  Implement standard RCW demographic monitoring protocols to document trends for all 20 RCW 



groups that could be potentially affected. 



 



4.  Identify potential problems early to allow for a timely response to take corrective actions.   



 



2. TECHNICAL APPROACH 



 



Study Area 



This study took place on the Multi-Purpose Training Range on Fort Benning, GA from 2011-2013. 



 



Acoustical Bullet Monitoring 



We used three different acoustical systems (i.e., Rion DA-20, HBM, and Liberty) to record and 



quantify large-caliber live-fire training in proximity to a sample of active RCW clusters within the 



MPTR during the breeding season. 



 



Rion DA-20: We used Rion DA-20 Digital Recorders in concert with Bruel & Kjaer (B&K) Type 



4149 1.3-cm Condenser Microphones with 7.5-cm wind screens, attached to B&K Model 2639 



Preamplifiers, as a highly mobile, short term acoustical measuring device. We were limited to ~12 



hours of record time per session due to equipment storage limitations with the Rion DA-20 units. We 



placed equipment downrange early in the morning during non-firing periods and therefore were 



limited to recording military training activites that occurred during diurnal periods between roughly 



0600-1800.  



 



HBM/Liberty: We used what we termed a “Remote Automated Measurment System” (RAMS) to 



collect long-term acoustical data downrange of small arms live-fire ranges. The HBM systems 



included a HBM edaq lite sound monitoring unit, a Raspberry PI control unit, a GPS-200A time code 



generator, Piezotronic 1.3-cm Condenser Microphones with environmental shrouds, Prostar-30 charge 



controllers, and deep cycle batteries.  We also used a Liberty acoustical monitoring units (Figure 5) in 



place of the HBM unit to augment the number of systems available. The Liberty system had similar 



components, but had a mini-computer as the control unit instead of the Raspberry PI. Regardless of 



which acoustical system was used, we recorded a 1.0-kHz, 94-dB calibration signal (20 micro-pascals 



reference) from a B&K Type 4250 Sound Level Calibrating System before and after each sound event 
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recording. This signal provides a reference for sound levels and spectra for analysis. All sound data is 



being analyzed at ERDC/CERL. 



 



Video Surveillance 



Red-cockaded Woodpecker nesting and non-nesting behavior was monitoring using remote video 



camera surveillance systems, which consisted of ccd board cameras, digital video recorders, charge 



controllers, cabling, solar panels, and deep cycle batteries. Video cameras were mounted on non-



banded trees (at heights of ~15-45 ft) that had the best visibility of active RCW nest cavities. 



Distances between camera trees and nest trees varied by cluster site depending on the availability of 



climbable trees in proximity to activite nest trees, but distances varied from ~5-25 meters. 



Woodpecker nest cavities were monitored continuously throughout the nesting season, and during 



non-seasoning periods as part of ARC training courses. Storage drives for DVRs were usually 



replaced every 5-15 days, depending on the size drive. 



 



 



3. RESULTS 



 



Video surveillance and acoustical recording equipment were used to evaluate the potential effects of 



large caliber weapons fire from the MPTR on RCW nesting. A total of 11 RCW clusters were 



monitored for a total of 499 days with video cameras from 2011-13, recording over 9,782 hours of 



RCW nesting behavior. In 2011, 7 RCW clusters were monitored for a total of 217 days, recording 



over 3,432 hours of RCW nesting behavior. RCW clusters were monitored for 29 days in 2012 



through recordings of over 644 hours of nesting and non-nesting behavior. In 2013, a total of 6 RCW 



clusters were videotaped for 253 days, recording over 5,705 hours of nesting and non-nesting 



behavior. Video surveillance data are currently being analyzed at U.S. Army CERL to relate RCW 



response to large caliber live-fire training events from the MPTR.  



 



Acoustical recording equipment was used to document and quantify large caliber weapons fire 



downrange of the MPTR. A total of 5 RCW clusters were monitored for a total of 263 days with video 



cameras from 2011-13, recording over 5700 hours of sound data. Two RCW clusters were monitored 



for a total of 4 days in 2012 through recordings of over 33 hours of sound data. In 2013, a total of 5 



RCW clusters were monitored for a total of 259 days, recording over 5,667 hours of sound data. Large 
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caliber weapons data are currently being analyzed at U.S. Army CERL to relate RCW response to 



large caliber live-fire training events from the MPTR.  



CHAPTER 4:  ASSESSMENT OF  THE DIGITAL MULTI-PURPOSE RANGE COMPLEX 



1. INTRODUCTION 



The USFWS have expressed concern about the potential impact that downrange munitions (see Figure 



18) might have on RCW foraging and nesting habitat. Army installations with RCW populations are 



required under USFWS Biological Opinions to meet criteria for foraging and nesting habitat to 



adequately support installation population goals for RCW. In the 22 July 2004 DMPRC BO (USFWS 



2004), the USFWS identified as a “Reasonable and Prudent Measure” and “Term and Condition” the 



need to develop and implement a habitat monitoring plan to detect early warning signs of potential 



cluster abandonment and/or habitat degradation of the 8 RCW groups within 0.5 miles of the range 



footprint and the 5 RCW clusters within the SDZ.   



 



TECHNICAL OBJECTIVE 



The primary objective of this project is to investigate the potential impact that military large-caliber 



live-fire training on the Digital Multi-Purpose Range Complex might have on RCW nesting and 



roosting behavior. 



 



2. TECHNICAL APPROACH 



 



Study Area 



This study took place on the Digital Multi-Purpose Range Complex on Fort Benning, GA in 2013. 



 



Acoustical Bullet Monitoring 



We used three different acoustical systems (i.e., Rion DA-20, HBM, and Liberty) to: 1) record and 



quantify the number of bullets entering active downrange RCW clusters within the ORC (i.e., Copple, 



Call, and Davis Ranges) during the nonbreeding and breeding seasons; 2) to identify which ranges or 



firing lanes were contributing to downrange munitions into RCW clusters; and 3) to better understand 



under what firing scenarios bullets might enter downrange RCW cluster sites.  
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Rion DA-20: We used Rion DA-20 Digital Recorders in concert with Bruel & Kjaer (B&K) Type 



4149 1.3-cm Condenser Microphones with 7.5-cm wind screens, attached to B&K Model 2639 



Preamplifiers, as a highly mobile, short term acoustical measuring device. We were limited to ~12 



hours of record time per session due to equipment storage limitations with the Rion DA-20 units. We 



placed equipment downrange early in the morning during non-firing periods and therefore were 



limited to recording military training activites that occurred during diurnal periods between roughly 



0600-1800.  



 



Video Surveillance 



Red-cockaded Woodpecker nesting and non-nesting behavior was monitoring using remote video 



camera surveillance systems, which consisted of ccd board cameras, digital video recorders, charge 



controllers, cabling, solar panels, and deep cycle batteries. Video cameras were mounted on non-



banded trees (at heights of ~15-45 ft) that had the best visibility of active RCW nest cavities. 



Distances between camera trees and nest trees varied by cluster site depending on the availability of 



climbable trees in proximity to activite nest trees, but distances varied from ~5-25 meters. 



Woodpecker nest cavities were monitored continuously throughout the nesting season, and during 



non-seasoning periods as part of ARC training courses. Storage drives for DVRs were usually 



replaced every 5-15 days, depending on the size drive. 



 



3. RESULTS 



 



Video surveillance and acoustical recording equipment were used to evaluate the potential effects of 



large caliber weapons fire from the DMPRC on RCW nesting. RCW cluster DRC-B was monitored 



for 46 days using video surveillance in 2013, recording over 1,046 hours of nesting behavior at this 



site. Acoustical recording equipment was also used to document and quantify large caliber weapons 



fire downrange of the MPTR. RCW cluster DRC-B was monitored for 2 days with acoustical 



equipment in 2013, recording over 23 hours of data at this site. Large caliber weapons and RCW 



nesting data from this site are currently being analyzed at U.S. Army CERL to relate RCW response 



to large caliber live-fire training events at the DMPRC.  
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CHAPTER 5: FUTURE CONSIDERATIONS 



 



 



Data Reduction Prioritization 



 



To effectively analyze and report results from these multiple projects in a more timely way, specific 



RCW cluster sites and project areas will need to be addressed in a prioritized way. Data from the ARC 



training (trail camera, video surveillance, and acoustic) and the MPTR projects (acoustic and video 



surveillance) will be analyzed first, followed by other heavy maneuver data (trail camera, video 



surveillance, and acoustic data), small arms live-fire data from the ORC (acoustic and video 



surveillance), and data from the DMPRC (acoustic and video surveillance). Personnel at ERDC-



CERL have developed algorithms to help automate the process of analyzing the large-caliber live-fire 



acoustical data. Algorithms from previous projects are being used to develop new algorithms to help 



automate the process of analyzing the small arms data from the ORC, but those analyze will take 



more time due to smaller differences in the signal to noise ratio, the quantify of data, and the 



complexity of the background noise environment. Funding from the DoD Legacy Program was 



awarded late in FY13 that will be used to help address this algoritm development as well. 
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No No No No No No



Date 



FIRED   



25



Date 



FIRED      



28, 29 



Date 



FIRED     



30



No



Date 



FIRED      



26



No No No No



1 - 7 July



Date 



FIRED     



2, 3, 6



Date 



FIRED          



5



No No No No No



Date 



FIRED      



2, 3, 5



No



Date 



FIRED     



2, 3



No



Date 



FIRED      



3, 5, 6



No No No No



8 - 14 July



Date 



FIRED          



9, 10, 11



Date 



FIRED          



11



Date 



FIRED          



11, 12



No No No No



Date 



FIRED      



9, 10



Date 



FIRED      



11, 12, 



13 



No No



Date 



FIRED      



10



Date 



FIRED   



10, 11, 



12



No No No











15 - 21 July



Date 



FIRED      
16, 17, 18, 



19, 20, 21



No No No No No No



Date 



FIRED   



16, 17



Date FIRED      



16, 17, 18, 



19, 20 



Date 



FIRED   



16, 17, 



18



No No



Date 



FIRED   
16, 17, 



18, 19



No No No



22 - 28 July



Date 



FIRED          



23, 24, 



25



Date 



FIRED   



26



Date 



FIRED   



24



Date 1st 



FIRED   



24
No No No No No



Date 



FIRED     



23



No



Date 



FIRED   



25, 26, 



27



Date 



FIRED      



23



No No No



29 July - 4 



August



Date 



FIRED   



30, 31, 



1,3



Date 



FIRED   



30, 31, 



1, 2, 4



No No No No No



Date 



FIRED   



30, 31, 3



Date 



FIRED      



1 



Date 



FIRED   



30, 31, 1



No No



Date 



FIRED   



31, 1, 2, 



3



No No No



5 - 11 



August



Date 



FIRED      



6



Date 



FIRED     



6, 7, 8



Date 



FIRED     



9



Date 



FIRED      



6



No No No



Date 



FIRED      



6, 7, 8, 



9, 10



Date 



FIRED     



8, 9, 10



Date 



FIRED     



6, 7, 8, 



9, 10



No



Date 



FIRED   



9, 10



Date 



FIRED      



6, 7, 8



No No No



12 - 18 



August



Date 



FIRED   



13, 14



Date 



FIRED   
13, 15, 16, 



17, 18



Date 



FIRED   
13, 14, 15, 



16, 17, 18



No No No
Date 1st 



FIRED            



13



Date 



FIRED   



13, 18



Date 



FIRED     



13, 14, 



15, 16



Date 



FIRED      



13



No



Date 



FIRED      



14



No No No No



19 - 25 



August



Date 



FIRED   
20, 21, 



22, 23



Date 



FIRED   



21, 23, 



24



Date 



FIRED   
21, 23, 



24, 25



Date 



FIRED   



20, 23



No



Date 



FIRED      



22, 23, 



24



Date 



FIRED      



22, 23, 



24



Date 



FIRED   
20, 21, 



22, 23



No



Date 



FIRED   



20, 21



No No



Date 



FIRED      



21



No No No



26 Aug - 1 



Sept



Date 



FIRED   



28



Date 



FIRED   



27, 29, 



30



Date 



FIRED   



27, 28, 1



No No No



Date 



FIRED      



27, 28, 



29



Date 



FIRED      



31



Date 



FIRED   



30



Date 



FIRED   



27, 28, 



29



No



Date 



FIRED   



27, 28, 



29



No No No No



2 - 8 



September



Date 



FIRED      



8



Date 



FIRED      



5, 6, 7, 8



Date 



FIRED      



5, 6



No No No No



Date 



FIRED      



4



No No No



Date 



FIRED       



4, 5



No No No No











9 - 15 



September



Date 



FIRED     



10



Date 



FIRED   



10, 12



No No No No No No No



Date 



FIRED      



13



No No No No No No



16 - 22 



Sept



Date 



FIRED   



17, 18, 



19



No No No No No No



Date 



FIRED   



22



Date 



FIRED      



21



No No No No No No No



23 - 29 



Sept



Date 



FIRED   



28



Date 



FIRED   



28



Date 



FIRED   



28



No No No No



Date 



FIRED   
24, 25, 



28, 29



Date 



FIRED   



26



No No



Date 



FIRED       



24, 25, 



26, 27



No No No No



30 Sept - 6 



Oct



Date 



FIRED      



2



Date 



FIRED     



1, 2



Date 



FIRED      



3, 5



Date 



FIRED      



1, 2



No



Date 



FIRED       



3



No



Date 



FIRED      



1, 2, 3, 6



Date 



FIRED      



3, 4



Date 



FIRED      



1, 2, 3



No



Date 



FIRED       



3, 4, 5, 6



Date 



FIRED      



1, 2, 3



No No No



7 - 13 



October



Date 



FIRED      



9, 10, 11



Date 



FIRED      



9, 11



Date 



FIRED     



9, 10, 



11, 12



No No



Date 



FIRED        



9, 10, 11



No



Date 



FIRED      



13



Date 



FIRED     



12, 13



Date 



FIRED      



11, 12, 



13



No



Date 



FIRED      



9, 11



Date 



FIRED      



9, 10



No No No



14 - 20 



October



Date 



FIRED   



16, 17, 



18



Date 



FIRED      
15, 16, 17, 



18, 19



Date 



FIRED   



17, 18, 



19



Date 



FIRED   
15, 16, 



17, 18



No



Date 



FIRED       



17, 18, 



19



No



Date 



FIRED   



16, 17



Date 



FIRED   



15, 19, 



20



Date 



FIRED       
15, 16, 17, 



18, 19



No



Date 



FIRED       
15, 16, 17, 



18, 19, 20



Date 



FIRED   



16, 18



No No No



21 - 27 



October



Date 



FIRED       
22, 24, 25, 



26, 27



Date 



FIRED   
24, 25, 



26, 27



Date 



FIRED   
22, 24, 



25, 26



No No



Date 



FIRED       
23, 25, 



26, 27



No



Date 



FIRED   



23



Date 



FIRED   



23



No No



Date 



FIRED   



22, 23, 



27



Date 



FIRED       



27



No No No



28 Oct - 3 



Nov



Date 



FIRED   



29



Date 



FIRED   



30, 31



No No No



Date 



FIRED       



30, 1



No



Date 



FIRED   



29



No



Date 



FIRED   



29, 31, 



2, 3



No



Date 



FIRED   



30, 1, 2, 



3



Date 



FIRED   



29, 30, 



2, 3



No No No











4 - 10 



November



Date 



FIRED       



5



Date 



FIRED     



6, 7, 8, 



9, 10



No



Date 



FIRED     



5, 6



No



Date 



FIRED        



7, 9, 10



No



Date 



FIRED      



5



Date 



FIRED     



6



Date 



FIRED      



5, 6



No



Date 



FIRED      



5, 6, 10



Date 



FIRED      



5, 6, 7



No No No



11 - 17 



November



Date 



FIRED      



15



Date 



FIRED  



13, 15, 



16



Date 



FIRED  



13, 14



Date 



FIRED     



13, 14, 



15



No



Date 



FIRED       
13, 15, 



16, 17



Date 



FIRED      



15, 16



No No



Date 



FIRED      



15, 17



No



Date 



FIRED      



13, 14



Date 



FIRED  



13, 16



No No No



18 - 24 



November



Date 



FIRED      



19



Date 



FIRED  



20, 21



No No No



Date 



FIRED      



19, 21



No No No No No



Date 



FIRED     



21



Date 



FIRED      



20



No No No



25 Nov - 1 



Dec



Date 



FIRED  



28, 1



No No No No No



Date 



FIRED      



27, 28, 



29, 30



Date 



FIRED      



1



No No No No No No No No



2 - 8 



December



Date 



FIRED      



3, 4



Date 



FIRED    



5, 6, 8



Date 



FIRED      



4, 6



No No No No No



Date 



FIRED     



5, 7



Date 



FIRED      



7, 8



No



Date 



FIRED     



8



Date 



FIRED      



3, 4



No No No



9 - 15 



December



Date 



FIRED      



14



Date 



FIRED  



10, 11, 



13, 15



Date 



FIRED     



11, 12, 



13



No No No No No



Date 



FIRED     



11



Date 



FIRED      



10



No



Date 



FIRED     



12, 14, 



15



No No No No



16 - 22 



December



Date 



FIRED      



17



No No No No No No No No No No



Date 



FIRED      



17



No No No No



23 - 29 



December
No No No No No No No No No No No No No No No No



2013



30 Dec - 5 



Jan 2013
No No No No No No No No No No No No No No No No











6 - 12 



January



Date 



FIRED      



9, 10



Date 



FIRED     



8



Date 



FIRED     



12



Date 



FIRED     



10



No No No



Date 



FIRED      



8, 10, 11



Date 



FIRED     



10



Date 



FIRED      



10, 12



No



Date 



FIRED      



9, 11



No No No No



13 - 19 



January
No No



Date 



FIRED     



15



No No



Date 



FIRED       



15, 16, 



17



No No No



Date 



FIRED     



14



No



Date 



FIRED      



14



No No No No



20 - 26 



January
No



Date 



FIRED     



24



No



Date 



FIRED      



22, 23



No No No



Date 



FIRED     



26



No No No No No No No No



27 Jan - 2 



Feb



Date 



FIRED      



29



Date 



FIRED    



1, 2



Date 



FIRED     



1



No No



Date 



FIRED      



29



Date 



FIRED      



31



Date 



FIRED  



28, 29



Date 



FIRED     



31



No



Date 1st 



FIRED  



31



Date 



FIRED       



1



No No No No



3 - 9 



February



Date 



FIRED      



4, 5, 6



Date 



FIRED     



8, 9



Date 



FIRED     



4, 5



No No No No No



Date 



FIRED     



7, 8



Date 



FIRED      



8



No



Date 



FIRED     



5, 6, 8



Date 



FIRED      



5, 6, 7, 9



No No No



10 - 16 



February



Date 



FIRED       



12, 13, 



14



Date 



FIRED   
12, 13, 



14, 15



Date 



FIRED  



12, 13



No No



Date 



FIRED       



14, 15



No No



Date 



FIRED     



11, 13, 



14



Date 



FIRED      



11, 12, 



13



No



Date 



FIRED      



12, 14



Date 



FIRED     



11, 12



No No No



17 - 23 



February



Date 



FIRED      



19, 21



Date 



FIRED  



19, 21, 



22



Date 



FIRED  



19, 20, 



22



Date 



FIRED     



20, 21



No



Date 



FIRED       



19, 20, 



22, 23



No



Date 



FIRED     



19, 20, 



21



Date 



FIRED  



20, 21, 



22, 23



Date 



FIRED      



19, 20, 



21



No



Date 



FIRED      



19, 20, 



22



Date 



FIRED     



23



No No No



24 Feb - 2 



Mar



Date 



FIRED  



26, 



27,28,2



Date 



FIRED  



25, 27, 



28, 1



Date 



FIRED     



27, 28, 1



No No



Date 



FIRED       



25, 27, 



28, 1



Date 



FIRED      



25



Date 



FIRED     



2



Date 



FIRED  



25, 27, 1



Date 



FIRED      



27, 28



Date 



FIRED      



25



Date 



FIRED      



25, 26, 



28



Date 



FIRED     



25, 26, 



27



No No



Date 1st 



FIRED        



26











3 - 9 March



Date 



FIRED     



4, 5



Date 



FIRED     



8, 9



Date 



FIRED     
4, 5, 6, 7, 



8



No No



Date 



FIRED       



5



No



Date 



FIRED     



5, 8



Date 



FIRED  



4, 6



Date 



FIRED      



4



No



Date 



FIRED      



7, 8



No No No No



10 - 16 



March



Date 



FIRED      
11, 12, 13, 



14, 15



Date 



FIRED     



11, 12, 



16



Date 



FIRED  



12, 15



No No No No No



Date 



FIRED     



14, 15



Date 



FIRED       
11, 12, 



13, 16



No



Date 



FIRED      



12



No No No No



17 - 23 



March



Date 



FIRED     



18, 20



Date 



FIRED     



20



Date 



FIRED  



18, 19, 



20



No No No



Date 



FIRED      



21, 22



Date 



FIRED    



20



Date 



FIRED   
18, 20, 



21, 22



Date 



FIRED      



18, 19, 



20



No



Date 



FIRED       
19, 20, 



21, 22



Date 



FIRED  



18, 19, 



20



No No No



24 - 30 



March



Date 



FIRED     



25,29,30



Date 



FIRED     



25, 28



Date 



FIRED  



25, 26, 



27,28,29



Date 



FIRED     



25, 27



No



Date 



FIRED      



25, 26



No No No No No



Date 



FIRED     



26



No No No



Date 



FIRED        



28



31 Mar - 6 



April



Date 



FIRED       



1, 2



Date 



FIRED    



1, 4, 5



Date 



FIRED     



3, 4, 5



No No



Date 



FIRED       



3



No No



Date 



FIRED       



1, 2, 3, 4



Date 



FIRED        



2



No



Date 



FIRED       



4, 6



Date 



FIRED       



1, 2, 3



No No



Date 



FIRED         



3, 4, 5



7 - 13 April 



Date 



FIRED       



12



Date 



FIRED           



9, 10, 11



No



Date 



FIRED       



8, 9, 10



No No No



Date 



FIRED     



10, 11, 



12



No No No



Date 



FIRED      



8, 9



No No No No



14 - 20 



April
No



Date 



FIRED  



16, 17, 



18



Date 



FIRED  



15, 16, 



17, 18



No No



Date 



FIRED      



16, 19



No No



Date 



FIRED  



15, 18



Date 



FIRED      



15, 17



No



Date 



FIRED     



15, 17, 



19



Date 



FIRED     



16



No No



Date 



FIRED        



17, 18, 



19



21 - 27 



April



Date 



FIRED  



22, 23, 



24, 25



No No No No



Date 



FIRED      



22, 23



No No



Date 



FIRED  



24, 25



Date 



FIRED      



24, 25, 



26



No



Date 



FIRED     



23, 24, 



25



No No No



Date 



FIRED       



22, 23, 



24, 25, 



26











28 April - 4 



May



Date 



FIRED    



30



Date 



FIRED  



29, 1, 3, 



4



Date 



FIRED     



2, 3



Date 



FIRED     



30



No No



Date 



FIRED      



1, 2



No



Date 



FIRED            



1, 2



Date 



FIRED            



4



No



Date 



FIRED    



29, 1, 2



No No No



Date 



FIRED       



29, 30, 



1, 2



5 - 11 May



Date 



FIRED       



11



Date 



FIRED     



9



Date 



FIRED     



8



No No



Date 



FIRED      



7



No No



Date 



FIRED            



8, 9, 10



Date 



FIRED        



6, 7, 9



No



Date 



FIRED    



9, 10, 11



Date 



FIRED       



6, 7, 8



No No No



12 - 18 May



Date 



FIRED    



13, 14



Date 



FIRED    



13,14,16



,17



No No No No



Date 



FIRED    



15



Date 



FIRED    



17



Date 



FIRED    



15



Date 



FIRED    



13, 14, 



17



No



Date 



FIRED    



13,14,15



,16,17



No No No



Date 



FIRED    



13,14,15



,16



19 - 25 May



Date 



FIRED    



23



Date 



FIRED    



21, 24



Date 



FIRED    



22, 23, 



24



No No



Date 



FIRED    



20, 21, 



24



No



Date 



FIRED    



20, 21, 



22



Date 



FIRED    



23



Date 



FIRED    



20, 22



No



Date 



FIRED    



20, 22, 



24



Date 



FIRED    



21



No No No



26 May - 1 



June



Date 



FIRED    



28, 29, 



30, 1



Date 



FIRED    



29, 31



Date 



FIRED    



29, 30, 



31



No No



Date 



FIRED        



28



No No



Date 



FIRED  



29, 31, 1



Date 



FIRED    



28, 29, 



30



No No No No No No



2  - 8 June



Date 



FIRED    



4, 5 



Date 



FIRED    



3, 5, 6, 7



No No No No No No No



Date 



FIRED        



6 



No No No No No No



9  - 15 June



Date 



FIRED    



10, 11, 



12, 14



Date 



FIRED    



10, 11, 



12, 13, 



15



Date 



FIRED    



10, 11, 



12, 13, 



14



Date 



FIRED    



10, 11



No No



Date 



FIRED    



13 



Date 



FIRED    



15 



Date 



FIRED    



13, 14



No No No No No No No











16  - 22 



June



Date 



FIRED    



17, 18, 



19



Date 



FIRED    



17, 18, 



19, 21



Date 



FIRED   



18, 19, 



20



Date 



FIRED    



19 



No No



Date 



FIRED    



20 



Date 



FIRED    



17, 18



Date 



FIRED   



19, 20, 



21



Date 



FIRED    



17, 21 



No



Date 



FIRED    



20 



Date 



FIRED    



17, 18, 



19



No No



Date 



FIRED        



20, 21 



22  - 29 



June



Date 



FIRED    



24, 25



Date 



FIRED    



24, 25, 



26, 27



Date 



FIRED    



24, 25, 



26, 27



No No



Date 



FIRED    



24, 25, 



26, 27



Date 



FIRED    



27



Date 



FIRED    



26, 27, 



28



Date 



FIRED    



26, 27, 



28



Date 



FIRED    



27, 28



Date 



FIRED    



25, 27



Date 



FIRED    



25, 28



Date 



FIRED    



29



No No No



30 June - 6 



July



Date 



FIRED       



1



Date 



FIRED    



2, 3



Date 



FIRED    



1, 2, 3, 5



Date 



FIRED       



1, 2



No No No



Date 



FIRED      



1, 2



Date 



FIRED    



3, 5



Date 



FIRED        



1, 2, 3



No



Date 



FIRED       



1, 2



Date 



FIRED       



1, 2, 3



No No No



7 - 13 July



Date 



FIRED       



9



Date 



FIRED    



8, 10



Date 



FIRED      



8, 9, 10, 



11, 12



Date 



FIRED       



8, 9



No



Date 



FIRED        



10



No



Date 



FIRED    



8, 9, 12



Date 



FIRED    



11, 12



Date 



FIRED       



8, 9, 10



Date 



FIRED       



8



Date 



FIRED       



10



Date 



FIRED       



9, 10



No No No



14 - 20 July No



Date 



FIRED   



15, 17, 



18, 19



Date 



FIRED   



15, 17, 



18



No No No



Date 



FIRED    



19



Date 



FIRED    



16



Date 



FIRED    



19



Date 



FIRED   



16, 17, 



18



No



Date 



FIRED      



15, 17



No No No



Date 



FIRED       



15, 16, 



17, 18



21 - 27 July



Date 



FIRED   



23, 24, 



25, 26



Date 



FIRED   



23, 24, 



25, 26



Date 



FIRED   



22,23,24



,25,26



Date 



FIRED   



23, 24



No



Date 



FIRED      



25



Date 



FIRED   



23, 25



Date 



FIRED   



22, 23, 



24



Date 



FIRED   



24, 25, 



26



Date 



FIRED   



23, 24, 



25



No



Date 



FIRED   



22, 24, 



26



Date 



FIRED      



23



No No



Date 



FIRED       



22, 23 



,24, 25



28 July - 3 



August



Date 



FIRED   



29, 31



Date 



FIRED   



29, 31, 2



Date 



FIRED   



30, 31, 2



Date 



FIRED   



30, 31



No



Date 



FIRED      



31, 2



Date 



FIRED      



1



Date 



FIRED   



29, 30, 



31



Date 



FIRED      



1



Date 



FIRED   



30, 1



Date 



FIRED   



30, 31, 2



Date 



FIRED      



31, 1, 2



No No No



Date 



FIRED        



28, 29, 



30, 31











4 - 10 



August



Date 



FIRED      



6, 7



Date 



FIRED      



5, 9



Date 



FIRED      



5, 6, 7, 



8, 9



Date 



FIRED      



5, 6, 7



No No



Date 



FIRED      



8



No



Date 



FIRED       



7, 8



Date 



FIRED      



5, 6, 7, 8



No



Date 



FIRED      



5, 6, 7, 9



No No No



Date 



FIRED         



6, 7, 8



11 - 17 



August



Date 



FIRED    



12, 13



Date 



FIRED    



15, 16



Date 



FIRED    



12, 13, 



14, 16



No No



Date 



FIRED       



13, 14, 



15



Date 



FIRED    



15, 16



No



Date 



FIRED    



14, 15



Date 



FIRED    



13, 15



Date 



FIRED    



12, 13, 



14, 16



Date 



FIRED    



12, 13, 



15, 16



Date 



FIRED    



12, 13, 



14, 16



No No



Date 



FIRED        



12, 13, 



14, 15



18 - 24 



August



Date 



FIRED    



20



Date 



FIRED    



22, 23, 



24



Date 



FIRED    



21, 22



Date 



FIRED    



21



No



Date 



FIRED        



23



Date 



FIRED    



21, 22



No



Date 



FIRED    



21, 22



Date 



FIRED    



23



No



Date 



FIRED      



19, 20, 



21



Date 



FIRED    



19, 20



No No



Date 



FIRED         



18, 19, 



20, 21, 



22



25 - 31 



August



Date 



FIRED    



26, 27, 



28, 30



Date 



FIRED    



26, 28, 



29



Date 



FIRED    



26



No No



Date 



FIRED    



26, 27, 



28



Date 



FIRED    



26, 27, 



28



No



Date 



FIRED    



29



Date 



FIRED    



27, 28



No



Date 



FIRED    



28, 30



Date 



FIRED    



27, 29



No No No



1 - 7 



September



Date 



FIRED    



3, 4, 6, 7



No



Date 



FIRED       



6



No No



Date 



FIRED        



3, 4, 5, 6



No



Date 



FIRED    



4, 5, 7



Date 



FIRED    



4, 5



Date 



FIRED       



5



No



Date 



FIRED       



3



Date 



FIRED       



3, 4



No No No



8 - 14 



September



Date 



FIRED      



9



Date 



FIRED    



10, 11, 



12, 13



Date 



FIRED    



10, 11, 



12, 13



Date 



FIRED       



9, 10, 



11, 12



No



Date 



FIRED       



13



Date 



FIRED    



12, 13



Date 



FIRED    



9, 10, 11



Date 



FIRED    



9, 12



Date 



FIRED       



9, 11



Date 



FIRED    



10, 13, 



14



Date 



FIRED        



13



Date 



FIRED      



9, 10, 



11, 12, 



13



No No



Date 



FIRED         



10, 11, 



12, 13



15 - 21 



September



Date 



FIRED   



16, 18



Date 



FIRED   



16, 17, 



18



Date 



FIRED    



19



No No



Date 



FIRED      



16, 17, 



18



Date 



FIRED   



18, 19, 



20



No



Date 



FIRED   



16, 18, 



19



Date 



FIRED   



16, 17, 



18



Date 



FIRED   



17, 20



Date 



FIRED      



17, 18, 



19



Date 



FIRED      



16



No No



Date 



FIRED        



16, 17, 



18











22 - 28 



September



Date 



FIRED   



24, 26



Date 



FIRED   



25, 26, 



27



Date 



FIRED   



23, 25, 



26, 27



No No



Date 



FIRED      



25, 27



No



Date 



FIRED   



23, 25



Date 



FIRED   



27



Date 



FIRED   



24, 25, 



26



Date 



FIRED   



23, 24, 



25, 27



Date 



FIRED   



24, 25, 



26



Date 



FIRED   



24, 26



No No



Date 



FIRED       



23, 24, 



25



29 Sept - 5 



October



Date 



FIRED      



1, 2



Date 



FIRED    



2, 3, 4



Date 



FIRED      



2



Date 



FIRED       



1, 2



No



Date 



FIRED       



30



Date 



FIRED      



4



No



Date 



FIRED    



3, 4



Date 



FIRED        



1



Date 



FIRED       



2



Date 



FIRED       



2



Date 



FIRED       



1, 3



No No No



6 - 12 



October



Date 



FIRED      



7, 8, 9



Date 



FIRED    



11



Date 



FIRED     



8, 9, 10, 



11



Date 



FIRED      



9



No



Date 



FIRED        



9



Date 



FIRED    



10



No



Date 



FIRED       



7, 9, 10



Date 



FIRED       



7, 8, 9



No



Date 



FIRED      



7, 8, 9, 



10, 11



No No No



Date 



FIRED          



7, 8, 9, 



10



13 - 19 



October
No



Date 



FIRED   



15, 16, 



17



Date 



FIRED   



16, 17



Date 



FIRED   



15, 16, 



17



No



Date 



FIRED       



16, 17, 



18



Date 



FIRED   



17, 18



No



Date 



FIRED   



15, 18



Date 



FIRED   



15, 16



Date 



FIRED   



16, 17, 



18



Date 



FIRED      



16, 17, 



18



Date 



FIRED   



15, 16, 



17



No No



Date 



FIRED         



15, 16, 



17



20 - 26 



October



Date 



FIRED    



23



Date 



FIRED   



21, 24, 



25



Date 



FIRED       



21,22,23,



24,25



No No



Date 



FIRED   



23, 24, 



25



No No



Date 



FIRED    



24



No



Date 



FIRED    



25



Date 



FIRED      



21, 23, 



24, 25



No No No



Date 



FIRED        



21, 22, 



23, 25



27 Oct - 2 



November



Date 



FIRED    



29



Date 



FIRED    



30, 1



Date 



FIRED      



1



Date 



FIRED    



28, 29, 



30



No



Date 



FIRED         



1



No



Date 



FIRED    



29



Date 



FIRED    



31



Date 



FIRED    



29, 31



Date 



FIRED    



30, 1



Date 



FIRED    



30



Date 



FIRED    



29, 31, 2



No No No



3 - 9 



November



Date 



FIRED      



6



No



Date 



FIRED     



4, 6



No No No No No



Date 



FIRED       



6



No



Date 



FIRED       



7



Date 



FIRED      



5, 7, 9



Date 



FIRED      



4, 5



No No



Date 



FIRED          



7, 8



10 - 16 



November
No



Date 



FIRED   



13, 14



Date 



FIRED   



13, 15



Date 



FIRED      



12



No No No



Date 



FIRED      



14



No No No



Date 



FIRED      



12, 13



No No No No











17 - 23 



November



Date 



FIRED     



19



No No



Date 



FIRED      



19



No No No



Date 



FIRED   



18, 19, 



20



Date 



FIRED   



21, 22



No No



Date 



FIRED   



20, 21



Date 



FIRED      



19



No No No



24 - 30 



November



Date 



FIRED   



25, 26, 



27



No



Date 



FIRED    



27



Date 



FIRED   



26, 27, 



29



No



Date 



FIRED       



25, 26, 



27, 29



No No



Date 



FIRED    



29



No No No No No No No



1 - 7 



December



Date 



FIRED    



2, 3, 4, 7



Date 



FIRED      



3



Date 



FIRED    



2, 3, 4, 



5, 6



Date 



FIRED      



4, 5



No



Date 



FIRED        



5, 6



Date 



FIRED    



4, 5, 6



Date 



FIRED    



2, 5, 6



Date 



FIRED    



5, 6, 7



Date 



FIRED        



2, 3, 4



No No No No No



Date 



FIRED          



2, 3, 4, 



5, 6



8 - 14 



December



Date 



FIRED      



9



Date 



FIRED      



9, 10



Date 



FIRED    



10, 11, 



12, 13



No No



Date 



FIRED         



9



No No



Date 



FIRED    



11, 12, 



13



No



Date 



FIRED   



10, 11



Date 



FIRED       



9, 10, 11



No No No



Date 



FIRED         



9, 10, 11



15 - 21 



December
No No No No No No No No No No No No No No No



Date 



FIRED         



16, 17, 



18



22 - 28 



December
No No No No No No No No No No No No No No No No



2014



29 Dec - 4 



Jan 2014
No No No No No No No No No No No No No No No No



5 - 11 



January



Date 



FIRED      



7, 8, 10



Date 



FIRED     



6, 7, 8



Date 



FIRED      



8



No No No



Date 



FIRED      



9, 10



Date 



FIRED      



8, 9, 10



Date 



FIRED      



9, 11



No



Date 



FIRED          



9



Date 



FIRED       



10



Date 



FIRED      



6, 7, 8



No No



Date 



FIRED          



9, 10











12 - 18 



January



Date 



FIRED    



17 



Date 



FIRED    



13



Date 



FIRED    



13, 14, 



15, 16



No No



Date 



FIRED       



13, 15, 



16, 17



No No



Date 



FIRED    



14



No No



Date 



FIRED    



13, 14, 



15



No No No



Date 



FIRED         



14, 15



19 - 25 



January
No No



Date 



FIRED    



22, 24



Date 



FIRED   



21, 22, 



23



No No No No



Date 



FIRED   



24



Date 



FIRED   



21, 23



No



Date 



FIRED    



22, 24



Date 



FIRED   



21, 23



Date 1st 



FIRED         



21, 22
No



Date 



FIRED        



23, 24



26 Jan - 1 



Feb
No



Date 



FIRED        



27, 30, 



31



No No No



Date 



FIRED      



31



Date 



FIRED      



30



No



Date 



FIRED        



30, 31



Date 



FIRED        



27, 28



Date 



FIRED      



1



Date 



FIRED      



31



Date 



FIRED        



27, 28



Date 



FIRED        



27, 31



No



Date 



FIRED        



27



2 - 8 



February



Date 



FIRED       



3, 4, 5, 7



No



Date 



FIRED       



3, 4, 5, 8



Date 



FIRED       



3, 4, 5



No No



Date 



FIRED                



6, 8



Date 



FIRED       



3, 4, 5



Date 



FIRED                



6, 7



Date 



FIRED       



3, 4, 5, 6



Date 



FIRED      



4



Date 



FIRED       



3, 4, 5, 6



Date 



FIRED                



3, 5



Date 



FIRED       



3, 4, 6, 7



Date 1st 



FIRED              



3   
No



9 - 15 



February



Date 



FIRED         



10, 11



Date 



FIRED         



10, 13, 



14



Date 



FIRED         



11, 14, 



15



No No



Date 



FIRED         



10, 11, 



13



Date 



FIRED    



10, 11, 



12,13,14



Date 



FIRED         



10, 11



Date 



FIRED         



10, 12, 



13, 14, 



15



Date 



FIRED    



11, 12, 



13



Date 



FIRED         



13, 14



Date 



FIRED       



14, 15



Date 



FIRED         



10



Date 



FIRED         



10, 11



No



(No Live-



fire)             



13 



16 - 22 



February



Date 



FIRED         



18, 19



Date 



FIRED         



18, 19, 



20, 21



Date 



FIRED         



19, 20



Date 



FIRED         



18, 19



No



Date 



FIRED         



19



Date 



FIRED         



18, 20, 



21



Date 



FIRED         



18, 19, 



20



Date 



FIRED         



18, 19, 



20, 21, 



22



Date 



FIRED         



18, 19



No



Date 



FIRED         



18



Date 



FIRED         



18, 20



Date 



FIRED         



19, 20, 



21



No



Date 



FIRED         



18, 19, 



20, 21



23 Feb - 1 



March



Date 



FIRED         



24, 25



Date 



FIRED         



24, 25, 



26,27,28



Date 



FIRED        



25, 26, 



27, 28



No No



Date 



FIRED         



25, 26



Date 



FIRED         



24, 26, 



28



No



Date 



FIRED        



24, 26, 



27



No



Date 



FIRED        



24, 26, 



27, 28



Date 



FIRED          



26, 28



Date 



FIRED         



24, 25, 



26



Date 



FIRED         



28



No



Date 



FIRED         



24, 25, 



27, 28











2 - 8 March



Date 



FIRED         



4, 5



Date 



FIRED         



6, 7



Date 



FIRED         



4, 6, 7



Date 



FIRED        



4, 5, 6



No No



Date 



FIRED         



6, 7



Date 



FIRED         



3, 4, 5



Date 



FIRED         



4, 6, 7



Date 



FIRED         



3, 4, 5



Date 



FIRED         



3, 4, 5



Date 



FIRED       



7



Date 



FIRED         



3, 4, 5



Date 



FIRED         



5, 6



Date 



FIRED         



3, 4, 6



Date 



FIRED         



3, 4



9 - 15 



March



Date 



FIRED         



10, 11



Date 



FIRED         



11, 12, 



13



Date 



FIRED         



10, 11, 



12, 13, 



14



Date 



FIRED         



11, 12



No



Date 



FIRED         



10, 11, 



12, 13



No



Date 



FIRED         



10



No No



Date 



FIRED         



10, 12



Date 



FIRED         



10, 12, 



13, 14



Date 



FIRED         



10



Date 



FIRED         



11, 12, 



13, 14



Date 



FIRED         



11, 12, 



13



Date 



FIRED         



14



16 - 22 



March



Date 



FIRED         



18, 22



Date 



FIRED         



18, 19, 



20, 21



Date 



FIRED         



17, 18, 



21



Date 



FIRED         



17, 18, 



19, 20



No



Date 



FIRED         



20, 21



Date 



FIRED         



17, 19



No



Date 



FIRED         



17, 21



Date 



FIRED         



20



No



Date 



FIRED         



19, 21



No



Date 



FIRED         



18, 19, 



20, 21



Date 



FIRED         



18, 19, 



20, 21



Date 



FIRED         



18, 19, 



20, 21



23 - 29 



March



Date 



FIRED         



24, 26



No



Date 



FIRED         



28



Date 



FIRED         



24, 25, 



26, 27



No No



Date 



FIRED         



24, 25



No



Date 



FIRED         



24, 26, 



27, 28, 



29



Date 



FIRED         



26



No



Date 



FIRED          



26, 28



Date 



FIRED         



24, 25, 



26



Date 



FIRED         



24, 25, 



26, 27, 28



Date 



FIRED         



26, 27



Date 



FIRED         



24, 25, 



26, 27, 



28



30 Mar - 5 



April



Date 



FIRED         



3, 4



Date 



FIRED         



3



Date 



FIRED       



1, 2, 3, 



4, 5



Date 



FIRED         



1



No



Date 



FIRED       



1, 2, 3



Date 



FIRED       



31



Date 



FIRED       



31



Date 



FIRED       



31



No



Date 



FIRED       



2, 3, 4



Date 



FIRED       



1, 2, 3, 4



No



Date 



FIRED       



31, 1, 2, 



3, 4



Date 



FIRED         



1



Date 



FIRED       



31, 1



6 - 12 April



Date 



FIRED          



8



No



Date 



FIRED      



8, 9, 10



Date 



FIRED      



7, 8, 9, 



10



No No



Date 



FIRED          



8



Date 



FIRED      



7, 8, 9



Date 



FIRED      



10, 11



Date 



FIRED          



9



No



Date 



FIRED                



8, 10



Date 



FIRED          



9



No No No



13 - 19 



April
No



Date 



FIRED         



16, 17



Date 



FIRED         



16, 17



No No No No No



Date 



FIRED         



14



No No No No



Date 



FIRED         



16, 17



Date 



FIRED         



16, 17



Date 



FIRED         



17











20 - 26 



April
No



Date 



FIRED        



22, 23



Date 



FIRED        



22, 24, 



25



Date 



FIRED      



21



No No



Date 



FIRED         



21, 22, 



23, 25



Date 



FIRED        



21, 22, 



23



Date 



FIRED          



24



No



Date 



FIRED          



25



No No No No No



27 April - 3 



May



Date 



FIRED        



28, 30



No



Date 



FIRED          



28



No No No No No



Date 



FIRED       



1, 2, 3



No No



Date 



FIRED                



1, 2



No No No



Date 



FIRED        



29, 30



4 - 10 May No



Date 



FIRED      



7, 8, 9



Date 



FIRED      



5, 6, 7



Date 



FIRED          



7



No No No No



Date 



FIRED     



5, 8



Date 



FIRED     



6, 8



Date 



FIRED      



6, 8, 9



Date 



FIRED      



8, 9, 10



Date 



FIRED      



5, 6, 7



No



Range 



Closed Until 



Further 



Notice,                



5-6-2014



Date 



FIRED          



7, 8, 9



11 - 17 May



Date 



FIRED          



13, 14



Date 



FIRED         



14, 15



Date 



FIRED         



12, 13, 



14



Date 



FIRED         



12, 13, 



14



No No



Date 



FIRED          



14



No



Date 



FIRED         



14, 15, 



16



Date 



FIRED         



12, 13, 



14



Date 



FIRED      



16



No No No No



Date 



FIRED         
12, 13, 



14, 15, 16



18 - 24 May No



Date 



FIRED         



20, 22, 



23



Date 



FIRED         



19, 20, 



21



Date 



FIRED         



23



No No



Date 



FIRED         



21



No



Date 



FIRED          



19, 21, 



22, 23



Date 



FIRED         



20, 22



Date 



FIRED         



20



Date 



FIRED         



21, 23



No



Date 



FIRED         



21, 22, 



23



No



Date 



FIRED          
19, 20, 



21, 22, 23



25 - 31 May



Date 



FIRED         



27, 28, 



29



Date 



FIRED         



29



No



Date 



FIRED         



27, 28



No No No



Date 



FIRED         



28



Date 



FIRED          



30



No No No No No No No



1 - 7 June No



Date 



FIRED         



4, 5, 6



Date 



FIRED         



3, 4, 5



Date 



FIRED         



3 



No



Date 



FIRED         



3, 4, 5, 6



Date 



FIRED         



5, 6



No



Date 



FIRED         



2 



Date 



FIRED         



2, 3, 4



No No No



Range 



Closed Until 



Further 



Notice,           



6-5-2014



No



Date 



FIRED         



4, 5, 6



8 - 14 June



Date 



FIRED         



12,13,14



Date 



FIRED         



12, 13



No No No No



Date 



FIRED         



9, 11, 



12, 13



No



Date 



FIRED         



9, 10, 11



No No No No No No



Date 



FIRED         
9, 10, 11, 



12, 13











15 - 21 



June



Date 



FIRED        



18,19



No



Date 



FIRED         



19



Date 



FIRED         



16, 18, 



19



No No



Date 



FIRED         



16, 17, 18, 



19, 20



No



Date 



FIRED         



18, 19, 



20, 21



Date 



FIRED         



18, 19, 



21



Date 



FIRED         



19



No No No No



Date 



FIRED         
16, 17, 



18, 19, 20



22 - 28 



June



Date 



FIRED        



24,25



Date 



FIRED         



25, 26, 



27



Date 



FIRED         



25, 26, 



27, 28



No No



Date 



FIRED         



24, 25, 



26, 27



Date 



FIRED         



24, 25, 



26, 27



No
Date FIRED         



23, 24, 25, 



26, 27



Date 



FIRED         



23, 24, 



25



Date 



FIRED         



26, 27, 



28



No



Date 



FIRED         



23, 24



No No No



29 June - 5 



July
No



Date 



FIRED       



1, 2



Date 



FIRED       



30, 1, 2, 



3, 5



Date 



FIRED       



2



No



Date 



FIRED       



30, 1, 2, 



3



Date 



FIRED       



2



No



Date 



FIRED       



3, 5



Date 



FIRED       



3



Date 



FIRED       



30, 2



No No No No



Date 



FIRED          



3



6 - 12 July



Date 



FIRED        



7,8



Date 



FIRED      



8, 9, 10, 



11



Date 



FIRED      



8, 11



Date 



FIRED      



8, 10



No



Date 



FIRED      



8, 9, 11



No No



Date 



FIRED          



9



Date 



FIRED      



7, 8, 9



Date 



FIRED      



8, 9



No



Date 



FIRED      



7, 9, 10



No No



Date 



FIRED          



7



13 - 19 July No No



Date 



FIRED         



15, 17, 



18



No No No



Date 



FIRED         



14, 17, 



18



No



Date 



FIRED         



17



No



Date 



FIRED         



18



No



Date 



FIRED         



14, 15, 



16



Range 



renamed 



Stevon 



Booker - No



Range 



renamed 



Lafayette 



Pool -      No



No



20 - 26 July



Date 



FIRED        



21,22,23



,24



Date 



FIRED         



23



Date 



FIRED        



21, 22



Date 



FIRED         



23



No



Date 



FIRED         



22, 23



No No



Date 



FIRED         



23, 24, 



25, 26



No



Date 



FIRED         



21, 25



No No



Date 



FIRED         



22, 23



No



Date 



FIRED          



25



27 July - 2 



August
No



Date 



FIRED         



28, 1



Date 



FIRED         



30, 31, 1



Date 



FIRED         



28, 29, 



30, 31



No



Date 



FIRED         



28



Date 



FIRED         



31, 1



Date 



FIRED         



30



Date 



FIRED         



31



No



Date 



FIRED         



29, 31



No



Date 



FIRED         



28



Date 



FIRED         



1



No No











3 - 9 



August



Date 



FIRED       



5,6,8



Date 



FIRED        



6, 8



Date 



FIRED         



4, 5, 6, 



7, 8



Date 



FIRED         



4, 5



No No



Date 



FIRED         



5, 7, 8



No



Date 



FIRED         



4 



No No No



Date 



FIRED         



7 



No No No



10 - 16 



August



Date 



FIRED       



14,15



Date 



FIRED         



11, 12, 



14



Date 



FIRED         



12, 13, 



14, 15



Date 



FIRED         



11, 12



No No



Date 



FIRED         



13, 15



Date 



FIRED         



11, 13



Date 



FIRED         



15



No No No No No No No



17 - 23 



August



Date 



FIRED       



18,19,20



,21,22



Date 



FIRED        



21, 22



Date 



FIRED        



18, 19



No No No



Date 



FIRED        



19, 20, 



22



No



Date 



FIRED        



21, 22



No No No No No No



Date 



FIRED        



21, 22



24 - 30 



August



Date 



FIRED       



25,26,27



No



Date 



FIRED        



25



Date 



FIRED        



25



No



Date 



FIRED         



25, 26, 



27, 28



No No



Date 



FIRED         



27, 28



No No No No



Date 



FIRED         



26, 27, 



28, 29



No



Date 



FIRED         



25, 26, 



27, 28, 



29



31 Aug - 6 



Sept



Date 



FIRED      



3



No



Date 



FIRED         



4, 5



Date 



FIRED         



3, 6



No



Date 



FIRED        



2, 3, 4, 5



Date 



FIRED         



4, 5



Date 



FIRED        



2, 3, 4



Date 



FIRED         



4, 5



Date 



FIRED         



2, 3



No No



Date 



FIRED         



3



No No



Date 



FIRED        



2, 3, 4, 5



7 - 13 



September



Date 



FIRED      



8,11,12,



13



Date 



FIRED      



8, 10, 12



Date 



FIRED      



8, 9, 10, 



11, 12



Date 



FIRED        



8, 9



No



Date 



FIRED      



12



Date 



FIRED      



8, 10, 



11, 12



No



Date 



FIRED      



8, 9, 11, 



12, 13



Date 



FIRED      



8, 9, 10



Date 



FIRED      



8, 12



No



Date 



FIRED      



12



No No



Date 



FIRED         



8 (No 



Live 



Fire) 



14 - 20 



September
No



Date 



FIRED         



16, 17, 



18



Date 



FIRED         



15, 16, 



17, 20



No No



Date 



FIRED         



15, 16, 



17



Date 



FIRED         



15, 16



No



Date 



FIRED         



17, 18, 



19, 20



Date 



FIRED         



17



Date 



FIRED         



16, 17, 



19, 20



No



Date 



FIRED         



15, 16



No No



Date 



FIRED       



16, 17











21 - 27 



September



Date 



FIRED      



22



Date 



FIRED         



23, 24, 



25, 26



Date 



FIRED         



22, 23, 



24, 25



Date 



FIRED         



22, 23, 



24



No No



Date 



FIRED         



25, 26



Date 



FIRED         



22, 25, 



26



Date 



FIRED         



24, 25



Date 



FIRED        



24



Date 



FIRED         



22, 23, 



24, 26



No



Date 



FIRED         



22, 23, 



24



No No



Date 



FIRED        



24



28 Sept - 4 



October



Date 



FIRED      



3



Date 



FIRED       



29, 30, 1



Date 



FIRED       



29, 2, 3



Date 



FIRED         



2 



No No



Date 



FIRED       



30, 1, 2, 



3



No



Date 



FIRED       



29, 30, 1



No



Date 



FIRED       



30



Date 



FIRED         



3 



Date 



FIRED       



29



No No



Date 



FIRED                



1, 2, 3



5 - 11 



October



Date 



FIRED      



6,7,8



Date 



FIRED        



7, 8



Date 



FIRED        



7, 8



Date 



FIRED        



8, 9



No No



Date 



FIRED      



6, 8, 9, 



10, 11



No



Date 



FIRED        



6, 7



Date 



FIRED        



6, 8



Date 



FIRED        



7, 9



No



Date 



FIRED        



7, 8, 9



Date 



FIRED        



6, 7



No



Date 



FIRED         



6, 7, 8, 



9, 10



12 - 18 



October



Date 



FIRED    



15,16,17



Date 



FIRED         



16, 17



Date 



FIRED        



18



No No



Date 



FIRED         



17, 18



Date 



FIRED         



14, 17, 



18



Date 



FIRED         



14, 15, 



16



Date 



FIRED         



14, 15, 16, 



17, 18



Date 



FIRED         



14, 15, 



16



Date 



FIRED         



15, 17



Date 



FIRED         



15, 16, 



17



No No No



Date 



FIRED         



14, 15, 



16, 17



19 - 25 



October



Date 



FIRED    



20,21



Date 



FIRED         



21, 22, 



23, 24



Date 



FIRED        



21, 22, 



23,24,25



Date 



FIRED        



20



No



Date 



FIRED        



20, 22, 



23, 24



Date 



FIRED        



20, 21, 



22



No



Date 



FIRED        



20, 21, 



22, 23



Date 



FIRED         



25



Date 



FIRED         



21, 23, 



24, 25



Date 



FIRED         



21, 22, 



23



No



Date 



FIRED        



20, 21, 



22, 23, 



24



No No



26 Oct - 1 



November



Date 



FIRED    



28



Date 



FIRED       



27, 29, 



30, 31



Date 



FIRED       



27, 28, 



29



Date 



FIRED        



31



No



Date 



FIRED        



27



No



Date 



FIRED       



28, 30



Date 



FIRED        



30



Date 



FIRED       



29, 30, 



31



Date 



FIRED       



27, 28, 



31



No



Date 



FIRED       



29, 30, 



31



No No



Date 



FIRED       



31



2 - 8 



November



Date 



FIRED    



6,7,8



Date 



FIRED       



4, 5, 6



Date 



FIRED       



3, 8



Date 



FIRED       



5, 6, 7



No No



Date 



FIRED       



3, 4, 6, 7



Date 



FIRED        



3



Date 



FIRED       



3, 5



Date 



FIRED        



5



No No No



Date 



FIRED       



4, 5



No



Date 



FIRED         



3, 4, 5, 



6, 7











9 - 15 



November



Date 



FIRED    



15



No



Date 



FIRED      



10, 13, 



14, 15



No No No



Date 



FIRED      



10, 12, 



13, 14



No



Date 



FIRED       



15



Date 



FIRED      



12, 13, 



14



No No No



Date 



FIRED         



13, 14



No



Date 



FIRED      



12, 13, 



14



16 - 22 



November



Date 



FIRED    



19



Date 



FIRED        



20



Date 



FIRED         



17, 20, 



21, 22



No



Date 1st 



FIRED        



17



Date 



FIRED         



17, 19



Date 



FIRED         



18, 20, 



21



Date 



FIRED         



17, 18, 



19



No No



Date 



FIRED        



21



No No



Date 



FIRED         



18, 19



No



Date 



FIRED         



17, 18



23 - 29 



November
No No



Date 



FIRED       



24, 26



Date 



FIRED       



25



No No



Date 



FIRED       



25, 28



Date 



FIRED         



29



No No



Date 



FIRED        



24



No No



Date 



FIRED        



25



No No



30 Nov - 6 



December



Date 



FIRED    



1,4,5



No



Date 



FIRED      



1, 2, 3, 



4, 5



Date 



FIRED        



2 



No



Date 



FIRED         



4, 5, 6



Date 



FIRED      



2, 3, 4, 5



Date 



FIRED        



1, 2 



Date 



FIRED       



3, 4



No



Date 



FIRED        



5 



No



Date 



FIRED        



1, 2, 3 



No No



Date 



FIRED          



4 



7 - 13 



December



Date 



FIRED    



12



Date 



FIRED      



8, 9, 10, 



12



Date 



FIRED      



8, 9, 10, 



13



Date 



FIRED         



12



Date 



FIRED        



9



Date 



FIRED      



8, 9



Date 



FIRED      



9, 10



No



Date 



FIRED      



8, 9



Date 



FIRED        



8



No No



Date 



FIRED      



11, 12



No No No



14 - 20 



December
No No



Date 



FIRED      



16, 17



No No



Date 



FIRED         



15



No No No No No No No No No No



21 - 27 



December
No No No No No No No No No No No No No No No No



28 Dec - 3 



Jan 2015
No No No No No No No No No No No No No No No No No



2015











4 - 10 



January
No No



Date 



FIRED      



10



Date 



FIRED        



8



No No



Date 



FIRED      



7, 8, 9



No No No



Date 



FIRED        



6, 7, 8



No



Date 



FIRED      



6, 7, 8



Date 



FIRED        



6, 7, 8



No



Date 



FIRED         



6, 7, 8, 9



No



11 - 17 



January



Date 



FIRED      



12, 13, 



14



Date 



FIRED      



12, 13, 



14



Date 



FIRED         



14, 15, 



16



No No No



Date 



FIRED         



15, 16, 



17



No



Date 



FIRED         



15, 16, 



17



No No No



Date 



FIRED         



15, 16, 



17



No No



Date 



FIRED         



12, 13, 



14, 15, 16



No



18 - 24 



January



Date 



FIRED     



22



No



Date 



FIRED         



21, 22, 



23



Date 



FIRED         



21, 22



No



Date 



FIRED         



22



Date 



FIRED         



21



No



Date 



FIRED         



20, 22



No No No No No No No No



25 - 31 



January



Date 



FIRED     



28



No No No No No



Date 



FIRED       
26, 27, 28, 



29, 30, 31



No



Date 



FIRED       



29, 30



No No



Date 



FIRED       



30



No No No No No



1 - 7 



February



Date 



FIRED     



3



Date 



FIRED       



3, 4, 5, 6



Date 



FIRED       



5, 6, 7



Date 



FIRED       



3, 4, 5, 6



No No



Date 



FIRED       



2, 4, 5, 6



Date 



FIRED       



5, 6



Date 



FIRED       



3, 6



Date 



FIRED       



3, 4, 5



Date 



FIRED       



4



Date 



FIRED       



6



Date 



FIRED       



3, 4, 5



No No



Date 



FIRED            



6



No



8 - 14 



Februrary



Date 



FIRED     



9, 10, 



11, 12



Date 



FIRED      



9, 14



Date 



FIRED      



10, 12, 



13, 14



Date 



FIRED      



9, 13



No



Date 



FIRED      



11



Date 



FIRED      



9, 10, 



13, 14



Date 



FIRED      



9, 11, 12



Date 



FIRED      



10, 11, 



12, 13



Date 



FIRED      



9, 10, 11



No No



Date 



FIRED      



10, 11, 



12



Date 



FIRED      



12, 13



No



Date 



FIRED           



9, 10, 



11, 12, 



13



No



15 - 21 



Februrary
No



Date 



FIRED         



17, 18, 



19, 20, 



21



Date 



FIRED         



18, 19, 



20, 21



Date 



FIRED         



17, 18



No



Date 



FIRED         



18, 20, 



21



Date 



FIRED         



17, 19, 



20



No



Date 



FIRED         



17, 18, 



20



Date 



FIRED         



17, 18, 



19



Date 



FIRED         



18, 19, 



20



Date 



FIRED         



20



Date 



FIRED         



17



Date 



FIRED         



19, 20



No No No











22 - 28 



Februrary



Date 



FIRED     



23, 24



Date 



FIRED       



26



Date 



FIRED       



24, 26



Date 



FIRED       



26, 27, 



28



No



Date 



FIRED       



23, 24, 



25, 26



Date 



FIRED      



23,24,25,



26,27



No



Date 



FIRED       



25, 26, 



27



Date 



FIRED       



23



Date 



FIRED       



25, 28



No



Date 



FIRED       



24, 25, 



26, 28



Date 



FIRED       



25, 26



No No



Started 



firing             



3 March 



2015



1 - 7 March



Date 



FIRED     



2, 3, 4, 



6, 7



Date 



FIRED       



2, 3, 4, 5



Date 



FIRED       



2, 3, 4, 



5, 7



No No No



Date 



FIRED       



2, 3, 5, 6



Date 



FIRED        



3



Date 



FIRED       



3, 4, 5



Date 



FIRED       



3, 4, 5, 6



Date 



FIRED       



4, 6



Date 



FIRED       



2, 4, 5, 6



No



Date 



FIRED       



2, 3, 5, 6



No



Date 



FIRED         



3, 4, 5, 6



Date 



FIRED                  



3, 4, 5



8 - 14 



March



Date 



FIRED     



9, 14



Date 



FIRED      



11, 12, 



13



Date 



FIRED      



9, 10, 



11, 12, 



13



Date 



FIRED      



9



No



Date 



FIRED      



9, 10, 



11, 13



Date 



FIRED      



9, 10, 



11, 12



Date 



FIRED      



9, 10, 11



Date 



FIRED      



10, 11



No



Date 



FIRED      



14



No No



Date 



FIRED         



9, 10, 



11, 12



No



Date 



FIRED         



9, 10, 



11, 12, 



13



Date 



FIRED             



10, 11, 



12, 13



15 - 21 



March



Date 



FIRED     



16, 17, 



18, 19



No



Date 



FIRED              



17, 20, 



21



Date 



FIRED              



16, 17, 



19, 20, 



21



No



Date 



FIRED              



17



Date 



FIRED              



19, 20



Date 



FIRED              



20



Date 



FIRED              



16, 18, 



20, 21



Date 



FIRED              



16, 17



Date 



FIRED         



16, 17



Date 



FIRED         



16, 17, 



18



Date 



FIRED              



16



Date 



FIRED              



16, 17, 



18, 19



No



Date 



FIRED               



17, 18, 



19



Date 



FIRED              



16, 17, 



18, 19, 



20



22 - 28  



March



Date 



FIRED     



25, 26, 



27



Date 



FIRED         



23



Date 



FIRED              



24, 25, 



27, 28



Date 



FIRED         



26



No No



Date 



FIRED              



23, 25, 



26, 27



No



Date 



FIRED         



25, 27



Date 



FIRED         



23



Date 



FIRED         



25, 27, 



28



Date 



FIRED         



23, 27



No No No No



Date 



FIRED              



23, 24, 



25, 26



29 Mar - 4 



April



Date 



FIRED     



31, 2



Date 



FIRED         



30, 3



Date 



FIRED         



30, 2, 3



No



Date 



FIRED         



2



Date 



FIRED           



31, 1



Date 



FIRED         



3



Date 



FIRED         



31



Date 



FIRED         



1, 3



No



Date 



FIRED         



30



Date 



FIRED         



2



No



Date 



FIRED           



31



No No



Date 



FIRED           



30, 31, 



1, 2



5 - 11 April



Date 



FIRED     



8, 9



Date 



FIRED      



10, 11



Date 



FIRED      



6, 7, 10, 



11



No



Date 



FIRED      



8



No



Date 



FIRED      



8, 10



No



Date 



FIRED      



10



No No



Date 



FIRED        



6



No



Date 



FIRED         



9, 10



No No



Date 



FIRED                        



6, 7, 8, 9











12 - 18 



April
No No



Date 



FIRED      



17



Date 



FIRED         



14, 15



No



Date 



FIRED      



16



Date 



FIRED      



13



Date 



FIRED              



14, 15



Date 



FIRED              



14, 15, 



16



No



Date 



FIRED      



17, 18



Date 



FIRED      



17



Date 



FIRED         



13, 14, 



15



Date 



FIRED         



14, 15



No No



Date 



FIRED              



13, 14



19 - 25 



April



Date 



FIRED     



22



Date 



FIRED         



20, 21, 



22



Date 



FIRED         



21, 23, 



24



No



Date 



FIRED         



20, 24



No



Date 



FIRED         



22, 24



No No



Date 



FIRED         



21, 22, 



23



No



Date 



FIRED         



24



No



Date 



FIRED         



21, 22



No No



Date 



FIRED              



20, 21, 



22, 23



26 April - 2 



May



Date 



FIRED     



28



No



Date 



FIRED         



30



No No No



Date 



FIRED         



29, 30



No



Date 



FIRED         



29



No



Date 



FIRED         



27, 28



Date 



FIRED           



30, 1



No



Date 



FIRED         



29



No No



Date 



FIRED              



27, 28, 



29, 30



3 - 9 May No No



Date 



FIRED        



8



Date 



FIRED        



6



No



Date 



FIRED        



5



Date 



FIRED              



5, 7



No



Date 



FIRED               



7



Date 



FIRED        



4



No



Date 



FIRED        



8



No No No



Date 



FIRED          



4, 5, 6



Date 



FIRED              



4, 5, 6, 7



10 - 16 May No



Date 



FIRED              



13, 14, 



15



Date 



FIRED              



15



Date 



FIRED              



12



No No



Date 



FIRED              



13, 14



No No No No



Date 



FIRED              



14, 15



No



Date 



FIRED              



11, 12



No



Date 



FIRED              



11, 12, 



13, 14, 



15



Date 



FIRED              



11, 12, 



13, 14, 



15



17 - 23 May



Date 



FIRED     



20



No



Date 



FIRED              



19, 20, 



21



No No No



Date 



FIRED              



21



No



Date 



FIRED              



20, 21



No No No



Date 



FIRED              



23



No No



Date 



FIRED              



19, 20, 



21, 22



Date 



FIRED              



18, 19, 



20



24 - 30 May



Date 



FIRED     



26, 27, 



28, 30



Date 



FIRED         



28, 29



No No No No



Date 



FIRED         



28



Date 



FIRED         



28



Date 



FIRED         



28, 29



Date 



FIRED         



27



No



Date 



FIRED         



26, 29



Date 



FIRED         



26, 27



No No No



Date 



FIRED              



27, 28, 



29











31 May - 6 



June



Date 



FIRED     



1, 2, 3



Date 



FIRED       



1, 5



Date 



FIRED       



1, 2, 5



Date 



FIRED       



3, 5



No No



Date 



FIRED       



3



No



Date 



FIRED       



3, 4, 5, 6



Date 



FIRED       



3



Date 



FIRED       



3, 5



Date 



FIRED       



1, 2, 3



Date 



FIRED       



3



No No No



Date 



FIRED               



1, 2, 3, 



4, 5



7 - 13 June



Date 



FIRED     



9, 10, 



11, 12



Date 



FIRED      



10



Date 



FIRED      



11



Date 



FIRED      



9, 10



No



Date 



FIRED      



8, 10, 



11, 12



Date 



FIRED      



10, 12



No



Date 



FIRED      



9, 10, 



12, 13



No



Date 



FIRED      



9, 12



No



Date 



FIRED      



8



No No No



Date 



FIRED             



9, 10, 11



14 - 20 



June
No



Date 



FIRED      



19



Date 



FIRED             



17, 18, 



19, 20



No



Date 



FIRED      



20



Date 



FIRED             



15, 19



Date 



FIRED             



15, 20



No



Date 



FIRED             



16, 17, 



18



No



Date 



FIRED      



17



No



Date 



FIRED             



15, 16, 



17



Date 



FIRED             



16, 17



No



Date 



FIRED           



19



Date 



FIRED             



15, 16, 



17, 18, 



19



21 - 27 



June
No



Date 



FIRED         



24, 26



Date 



FIRED             



22, 23, 



26



No



Date 



FIRED             



22, 23



Date 



FIRED             



22, 23, 



26



Date 



FIRED             



22, 23, 



24, 25



No



Date 



FIRED             



24, 25, 



26, 27



No No No



Date 



FIRED         



26, 27



No No



Date 



FIRED             



22, 23, 



24, 25, 



26



Date 



FIRED             



22, 23, 



24



28 June - 4 



July
No



Date 



FIRED               



29, 30, 



1, 2



Date 



FIRED             



29, 30, 



1, 2



No No No



Date 



FIRED               



29, 30, 1



No



Date 



FIRED               



29, 30, 1



No



Date 



FIRED        



2



No



Date 



FIRED               



29, 30



Date 



FIRED               



30, 1



No No



Date 



FIRED               



30, 1, 2



5 - 11 July No



Date 



FIRED                 



9, 10



Date 



FIRED                



6, 9, 10, 



11



Date 



FIRED               



7



Date 



FIRED               



6



Date 



FIRED                



9, 10



Date 



FIRED                



8, 9, 10



Date 



FIRED      



6, 7, 8



Date 



FIRED                



8, 9, 10



Date 



FIRED      



6, 7, 8



Date 



FIRED                



7, 8, 9, 



10



Date 



FIRED      



6, 7, 10



Date 



FIRED      



6, 7, 8, 9



Date 



FIRED               



6



No No



Date 



FIRED                



7, 8, 9, 



10



12 - 18 July



Date 



FIRED     



13



Date 



FIRED                 



13, 14, 



15, 16



Date 



FIRED                



14, 15, 



16, 17



No



Date 



FIRED               



15



Date 



FIRED                



13, 14, 



15, 17



Date 



FIRED                



13, 14, 



15, 16



Date 



FIRED      



13, 14, 



15



Date 



FIRED               



14, 15, 



16, 17



Date 



FIRED     



17



Date 



FIRED                



16, 17



Date 



FIRED      



16



No



Date 



FIRED               



13, 14, 



16, 17



No No



Date 



FIRED          



13, 14, 



15, 16, 



17             











19 - 25 July



Date 



FIRED     



21



Date 



FIRED                 



22, 23, 



24



Date 



FIRED                



23, 24



Date 



FIRED               



20



Date 



FIRED               



23, 24



Date 



FIRED                



20, 21, 



24, 25



Date 



FIRED                



22, 24, 



25



Date 



FIRED      



20, 22, 



24



Date 



FIRED                



22, 23, 



24



Date 



FIRED      



20, 21



No



Date 



FIRED      



20, 21, 



22



No



Date 



FIRED               



20, 23, 



24



No No



Date 



FIRED          



20, 21, 



22, 23, 



24         



26 July - 1 



August



Date 



FIRED     



28, 29, 



30, 1



Date 



FIRED                 



29



Date 



FIRED                



28, 29, 



30, 31



Date 



FIRED               



29, 30



No No



Date 



FIRED                



27,28,29



,31,1



No



Date 



FIRED                



28, 29, 



31, 1



Date 



FIRED      



30, 31



Date 



FIRED                



31



Date 



FIRED      



31



No No No



Date 



FIRED             



31



Date 



FIRED               



29, 30



2 - 8 



August



Date 



FIRED     



5, 6



Date 



FIRED                 



3, 7



Date 



FIRED                



3, 4, 6, 



7, 8



No



Date 



FIRED               



6, 7



No



Date 



FIRED                



3, 6, 7



No



Date 



FIRED                



3, 6, 7, 8



No



Date 



FIRED                



4, 5



Date 



FIRED      



7



Date 



FIRED      



4, 5



No No



Date 



FIRED             



3, 4, 5, 6



Date 



FIRED               



5



9 - 15 



August



Date 



FIRED     



11



Date 



FIRED                 



10, 11, 



12



Date 



FIRED                



14



No



Date 



FIRED              



10



No



Date 



FIRED                



10, 12, 



13



No



Date 



FIRED                



10



No



Date 



FIRED                



11, 12, 



13, 14



Date 



FIRED      



13, 14



No



Date 



FIRED               



11, 12



No No



Date 



FIRED               



11



16 - 22 



August
No



Date 



FIRED                 



17, 19, 



21



Date 



FIRED                



19, 20, 



22



No No No



Date 



FIRED                



17, 19, 



20



No



Date 



FIRED                



21



No No No No



Date 



FIRED               



18, 19, 



20, 21



No No



Date 



FIRED                  



18, 19, 



20, 21



23 - 29 



August



Date 



FIRED     



24, 25, 



26



Date 



FIRED                 



27



Date 



FIRED                



24, 25, 



26



No No No



Date 



FIRED                



24,26,27



,28



No



Date 



FIRED                



26, 27, 



29



Date 



FIRED                



24, 25, 



26



No



Date 



FIRED      



28



Date 



FIRED      



25, 26, 



27, 28



Date 



FIRED               



25, 26



No No



Date 



FIRED              



24, 25, 



26, 27, 



28



30 Aug. - 5 



Sept.
No



Date 



FIRED                 



31, 1, 2, 



3



Date 



FIRED     



4, 5



No No



Date 



FIRED                 



1, 2, 3, 4



Date 



FIRED                



31, 1, 2, 



3



Date 



FIRED                



2, 3, 4, 5



Date 



FIRED                



1, 2, 3, 



4, 5



No



Date 



FIRED                



31



Date 



FIRED                



2



No No No No



Date 



FIRED              



31, 1, 2, 



3











6 - 12 



September
No



Date 



FIRED     



8



Date 



FIRED     



10



No No



Date 



FIRED              



9



Date 



FIRED     



8, 9



No



Date 



FIRED                 



10, 11, 



12



No



Date 



FIRED     



8, 9



Date 



FIRED                



9



No No No No



Date 



FIRED              



8, 9, 10, 



11



13 - 19 



September



Date 



FIRED     



14, 16



Date 



FIRED     



17, 18



Date 



FIRED                 



15, 16, 



17, 18



No



Date 



FIRED              



14



Date 



FIRED              



18



Date 



FIRED                 



14, 15, 



16, 18



No



Date 



FIRED                 



14, 16, 



17



No No



Date 



FIRED                



17, 18



Date 



FIRED                 



14, 15, 



16



No No



Date 



FIRED                  



14, 15, 



16, 17, 18



Date 



FIRED                  



14, 15, 



16, 17



20 - 26 



Septmber



Date 



FIRED     



22



Date 



FIRED     



22, 23



Date 



FIRED                



22, 24, 



25



Date 



FIRED     



22



No



Date 



FIRED              



25



Date 



FIRED     



23, 24



No



Date 



FIRED     



23, 25



No No



Date 



FIRED                



21, 22, 23, 



24, 25



No



Date 



FIRED     



22, 23



No



Date 



FIRED                



21, 22, 23, 



24, 25



Date 



FIRED              



22, 24, 



25



27 Sept. - 3 



Oct.
No



Date 



FIRED     



30, 1, 2



Date 



FIRED     



30, 1



No No



Date 



FIRED     



30, 1



Date 



FIRED     



28, 1, 2



No



Date 



FIRED     



28, 29, 



1, 2



No



Date 



FIRED     



28



No No



Date 



FIRED     



29, 30



No No



Date 



FIRED              



28, 29, 



30, 1



4 - 10 



October



Date 



FIRED     



5, 7



Date 



FIRED                



7, 8, 9



Date 



FIRED     



5, 7, 9



No No No



Date 



FIRED                



5, 6, 7, 



9, 10



No



Date 



FIRED                



6, 7, 8, 



9, 10



Date 



FIRED                



6, 7, 8, 9



No



Date 



FIRED              



7



No No No No



Date 



FIRED                



5, 6, 7, 8



11 - 17 



October



Date 



FIRED     



14, 15



Date 



FIRED                 



15, 16, 



17



Date 



FIRED     



13, 15, 



16, 17



Date 



FIRED              



14



No



Date 



FIRED     



13, 17



Date 



FIRED     



14, 15, 



16, 17



Date 



FIRED      



13, 14, 



15



Date 



FIRED     



14, 15, 



16, 17



Date 



FIRED                



13, 14, 



15



Date 



FIRED     



13, 15, 



16, 17



Date 



FIRED                



13, 16, 



17



Date 



FIRED                



13, 14, 



15



Date 



FIRED                



13, 14, 



15



No



Date 



FIRED                 
13, 14, 



15, 16, 



17



Date 



FIRED                 



13, 14, 



15, 16



18 - 24 



October



Date 



FIRED               



20, 21, 



22, 23



Date 



FIRED               



19, 20, 



21, 23



Date 



FIRED               



19, 20, 



23



No



Date 



FIRED     



23



Date 



FIRED               



19, 22, 



23, 24



Date 



FIRED               
19,20,21,



23,24



Date 



FIRED     



23



Date 



FIRED               



19, 20, 



22, 24



Date 



FIRED               



20, 21, 



22, 23



Date 



FIRED               



19, 21, 



22, 23



Date 



FIRED              



21, 23



No



Date 



FIRED               



20, 21



No



Date 



FIRED               



19, 20, 



21



Date 



FIRED                 



19, 20











25 - 31 



October



Date 



FIRED              



27, 28, 



29, 30



Date 



FIRED                



26, 28



Date 



FIRED                



26, 27



Date 



FIRED     



27



Date 



FIRED                



26, 30



Date 



FIRED              



26, 27, 



29, 30



Date 



FIRED              



26, 27, 



28, 29



No



Date 



FIRED              



28, 29, 



30



No



Date 



FIRED              



26, 28, 



29, 30



No No



Date 



FIRED              



26, 27, 



28, 29



No



Date 



FIRED     



30



Date 



FIRED              



26, 27, 



28, 29, 



30



1 - 7 



November
No



Date 



FIRED                



2, 3, 4



Date 



FIRED     



5, 6, 7



No No



Date 



FIRED                



2, 4, 5, 6



Date 



FIRED                



2, 3, 4, 



5, 6



No



Date 



FIRED                



2, 3, 7



Date 



FIRED     



4, 5



Date 



FIRED     



2, 5



No



Date 



FIRED                



3, 4, 5, 6



Date 



FIRED                



3, 4, 5, 6



No



Date 



FIRED                



2, 3, 4, 



5, 6



Date 



FIRED                



2, 3, 4, 5



8 - 14 



November



Date 



FIRED                
9, 10, 12, 



13, 14



Date 



FIRED     



12



Date 



FIRED                



12, 13, 



14



No No No



Date 



FIRED     



9, 12, 



13, 14



Date 



FIRED                 



9, 10, 12



Date 



FIRED     



9, 12, 14



No



Date 



FIRED                



12, 13, 



14



No



Date 



FIRED                 



9, 10, 



12, 13



Date 



FIRED                



12, 13



No



Date 



FIRED            



12



Date 



FIRED                 



10, 12, 



13



15 - 21 



November



Date 



FIRED                



16, 17, 



18, 19



Date 



FIRED                



16, 19



Date 



FIRED                 



18, 19, 



20



Date 



FIRED                 



16, 17



Date 



FIRED                



19



Date 



FIRED                 



18, 19, 



20, 21



Date 



FIRED                



16, 18, 



19, 20



Date 



FIRED     



19



Date 



FIRED                



16, 17, 



18, 19



No



Date 



FIRED                 



16



Date 



FIRED                
16, 17, 18, 



19, 20



No



Date 



FIRED                 



19, 20



No



Date 



FIRED          



19, 20



Date 



FIRED                
16, 17, 18, 



19, 20



22 - 28 



November



Date 



FIRED     



28



No



Date 



FIRED               



23, 25, 



27, 28



No No



Date 



FIRED                



23, 25, 



27



Date 



FIRED                



24, 27



No



Date 



FIRED                



23, 25



No



Date 



FIRED                 



23



No No



Date 



FIRED                



23, 24



Date 



FIRED               



23, 24, 



25



Date 



FIRED                



23, 24, 



25



No



29 Nov. - 5 



Dec.
No



Date 



FIRED                



2, 3, 4



Date 



FIRED                



1, 2, 3, 5



No No No No No



Date 



FIRED        



2



No No No No



Date 



FIRED                



1, 2



No No



Date 



FIRED                



1, 2, 3, 4



6 - 12 



December
No No



Date 



FIRED                



7, 8, 9



No No



Date 



FIRED        



8



No No



Date 



FIRED                 



9, 10, 11



No No No No



Date 



FIRED                



7, 8, 9, 



10



Date 



FIRED                 



10, 11



Date 



FIRED                 



8, 9, 10, 



11



Date 



FIRED                



7, 8, 9, 



10











13 - 19 



December
No No



Date 



FIRED                



15



No No No No No



Date 



FIRED                



14, 15



No No No No



Date 



FIRED                



14, 15



No No



Date 



FIRED                



15, 16, 



17



20 - 26 



December
No No No No No No No No No No No No No No No No No



27 Dec. - 2 



January 
No No No No No No No No No No No No No No No No No



2016



3 - 9 



January 



Date 



FIRED                



6



No



Date 



FIRED     



8, 9



Date 



FIRED     



7, 8



No No No No



Date 



FIRED     



8, 9



No No No No No No



Date 



FIRED          



6, 7, 8



No



10 - 16 



January 
No



Date 



FIRED                



11



Date 



FIRED                



11, 12



No No



Date 



FIRED                



12



No No



Date 



FIRED                 



13, 16



No No No No



Date 



FIRED         



11, 12, 



14, 15



Date 



FIRED                



11, 12



Date 



FIRED                 



11, 12, 



13, 14, 



16



Date 



FIRED                 



11, 12, 



13, 14



17 - 23 



January 



Date 



FIRED                



20, 23



Date 



FIRED                



22



No No No No No No



Date 



FIRED                 



19, 20, 



21



No No No No No No



Date 



FIRED                



18, 19



Date 



FIRED                 



19, 20, 



21



24 - 30 



January 
No No



Date 



FIRED                



25, 29



No No No No No



Date 



FIRED                



29, 30



No No



Date 



FIRED        



28



Date 



FIRED               



25, 26, 



27, 28



Date 



FIRED               



25, 26, 



27, 28



No No No



31 Jan. - 6 



Feb.



Date 



FIRED       



1, 2, 4



Date 



FIRED                



5



Date 



FIRED         



3, 4, 5



Date 



FIRED                



4



No No



Date 



FIRED                



1



No No No No



Date 



FIRED        



5



No No No



Date 



FIRED         



4, 5



Date 



FIRED              



1, 2, 3, 4











7 - 13 



February



Date 



FIRED                 



9, 10, 



11, 12



Date 



FIRED                 



8, 10, 



11, 12



Date 



FIRED                 



8, 10, 12



No No



Date 



FIRED        



8, 13



No No No



Date 



FIRED                 



12, 13



No



Date 



FIRED       



11



No No No



Date 



FIRED                 



8, 9, 10, 



11, 12, 



Date 



FIRED                 



8, 9, 10, 



11, 12, 



14 - 20 



February



Date 



FIRED                



16, 17, 



18, 19



Date 



FIRED                
16, 17, 18, 



19, 20



Date 



FIRED                
16, 17, 18, 



19, 20



No No



Date 



FIRED                



17, 18, 



19, 20



No



Date 



FIRED                



17



Date 



FIRED                



19



Date 



FIRED                



16, 17, 



18



Date 



FIRED                



18, 20



No



Date 



FIRED                



16, 17, 



18



No No



Date 



FIRED                



16, 17, 



18, 19



Date 



FIRED                



16, 17, 



18, 19



21 - 27 



February
No



Date 



FIRED               



22, 24, 



25



Date FIRED               



22, 23, 24, 



25, 26
No No



Date 



FIRED               



22, 25, 



26



No No No No



Date 



FIRED               



22, 24, 



25, 26



Date 



FIRED               



22, 24, 



25, 26



No No



Date 



FIRED                



25, 26



Date 



FIRED              



21, 22, 



23, 24, 



25



No



28 Feb. - 5 



March



Date 



FIRED                



29, 1, 2, 



3



Date 



FIRED                



3, 4, 5



Date 



FIRED                



29, 2, 3, 



4, 5



Date 



FIRED                



4



No



Date 



FIRED                



4



No No No No



Date 



FIRED                



29, 1, 3



No



Date 



FIRED                



29, 1, 2, 



3



No



Date 



FIRED                



1, 2, 3, 



4, 5



Date 



FIRED                



3, 4



Date 



FIRED                



29, 1



6 - 12 



March
No



Date 



FIRED                 



9, 10



Date 



FIRED                 



7, 9, 10, 



11



Date 



FIRED                



7



Date 



FIRED                 



7, 11



Date 



FIRED                 



7, 9, 10, 



11



No No No No



Date 



FIRED                 



7, 8, 9, 



10, 11



Date 



FIRED              



7, 8, 9, 



10, 



11,12



No No



Date 



FIRED          



8, 9



Date 



FIRED                 



7, 8, 9, 



10, 11



Date 



FIRED              



8, 9, 10, 



11



13 - 19 



March



Date 



FIRED                 



19



Date 



FIRED                 



14



Date 



FIRED                 



14, 17, 



18



No No No No No No No No



Date 



FIRED                



18



No No



Date 



FIRED                



15, 16, 



17, 18



Date 



FIRED                



14, 15



Date 



FIRED                



14, 15, 



16, 17



20 - 26 



March
No



Date 



FIRED                 



21



Date 



FIRED              



23, 24, 



25, 26



No No



Date 



FIRED              



23, 24



No No No No



Date 



FIRED                 



23



No



Date 



FIRED              



21, 22, 



23, 24



No



Date 



FIRED                 



23



No



Date 



FIRED              



21, 22, 



23, 24











27 March - 



2 April



Date 



FIRED                 



28, 29



No



Date 



FIRED                



31, 1, 2



Date 



FIRED             



28, 29, 



30, 31



No



Date 



FIRED             



31, 1



No No No



Date 



FIRED             



28, 29



Date 



FIRED             



28, 30, 



31, 1



Date 



FIRED                



30, 31, 1



Date 



FIRED             



28, 29, 



30, 31



No No No



Date 



FIRED             



29, 30, 



31, 1



3 - 9 April No



Date 



FIRED                



4



Date 



FIRED                 



6, 7



No No



Date 



FIRED         



4, 5, 6, 



7, 8



No No No No



Date 



FIRED                 



4, 6, 7, 8



Date 



FIRED                 



4, 6, 7, 8



No No



Date 



FIRED                 



7, 8



No No



10 - 15 



April
No No No No No No No No No No



Date 



FIRED                



11



Date 



FIRED                



14



No No



Date 



FIRED                



15



No



Date 



FIRED                



11, 12



17 - 23 



April
No



Date 



FIRED                



21, 22



Date 



FIRED                 



23



Date 



FIRED               



22



No



Date 



FIRED               



20



No No No No No No No No



Date 



FIRED               



22, 23



Date 



FIRED               



22



Date 



FIRED              



19, 20, 



21, 22



24 - 30 



April
No



Date 



FIRED                



29, 30



Date 



FIRED                 



26, 29



Date 



FIRED               



25, 26, 



27



No



Date 



FIRED               



27



No No No No No No



Date 



FIRED               



25, 26, 



27, 28



No



Date 



FIRED               



27



Date 



FIRED               



25, 26, 



27, 28



Date 



FIRED                



25, 26, 



28



1 - 7 May No



Date 



FIRED         



2, 6



Date 



FIRED                



2, 5, 7



Date 



FIRED         



3, 4, 5, 6



No



Date 



FIRED         



4, 5, 6



No No No No



Date 



FIRED         



2, 4, 5, 6



No No No No No No



8 - 14 May No



Date 



FIRED                



12



Date 



FIRED                 



9, 10, 11



No No No No No No No



Date 



FIRED                 



9



Date 



FIRED                 



9



No No



Date 



FIRED                



12



No No



15 - 21 May



Date 



FIRED                 



17, 18, 



19, 20



No



Date 



FIRED                 



19



Date 



FIRED                 



16, 17



No No No No No No No



Date 



FIRED                 



20



No No



Date 



FIRED                



17, 18, 



20



No No











22 - 28 May



Date 



FIRED                 



24



Date 



FIRED                 



24, 25



Date 



FIRED               



25, 26, 



27



No No



Date 



FIRED               



25, 26



No No No No No



Date 



FIRED                 



23, 24, 



25, 26



No No No No No



29 May - 4 



June



Date 



FIRED                 



31, 1, 2, 



3



No No No No No No No No No



Date 



FIRED                



1



No No No No No No



5 - 11 June No



Date 



FIRED         



7, 9, 10, 



11



Date 



FIRED         



9, 10



No No



Date 



FIRED                 



6, 7, 8, 



11



No



Date 



FIRED                 



6, 7



No



Date 



FIRED                 



6, 7, 8, 9



Date 



FIRED         



8, 9, 10, 



11



Date 



FIRED                



8



No No



Date 



FIRED         



9, 10



Date 



FIRED                



9



No



12 - 18 



June



Date 



FIRED                



14, 15, 



16



No



Date 



FIRED                



18



Date 



FIRED                 



14



No



Date 



FIRED                



14, 15, 



16, 17, 



18



No



Date 



FIRED                 



14, 15



No No



Date 



FIRED                



13, 15, 



16, 17



No No No



Date 



FIRED                



14, 15, 



16, 17



No No



19 - 25 



June



Date FIRED                 



20, 21, 22, 



23, 24, 25
No



Date 



FIRED                 



22, 23, 



25



Date 



FIRED                 



23, 24



No



Date 



FIRED                 



23



No



Date 



FIRED                 



22



No No



Date 



FIRED                 



20, 22, 



23, 24



Date 



FIRED                 



22, 23



No No



Date 



FIRED                 



24



No



Date 



FIRED                 



22



26 June - 2 



July



Date 



FIRED                 



28, 29



Date 



FIRED                 



29



Date 



FIRED                 



30, 1, 2



No No



Date 



FIRED             



27, 29, 



30, 1



No No No



Date 



FIRED             



27, 28, 



29, 30



No No No No No No



Date 



FIRED             



28, 29, 



30



3 - 9 July No



Date 



FIRED                



8



Date 



FIRED          



6, 7, 8, 9



No No



Date 



FIRED                



7, 8



No



Date 



FIRED                



6, 7



No No



Date 



FIRED          



8, 9



No No No



Date 



FIRED          



5, 6, 7, 8



No No











10 - 16 July



Date 



FIRED                 



13, 14



Date 



FIRED                



15



Date 



FIRED                 



14, 15, 



16



No No



Date 



FIRED                 



13, 14, 



15



No No No No



Date 



FIRED                 



11, 14, 



15



Date 



FIRED                



14, 15



Date 



FIRED                 



11, 12, 



13, 14



No



Date 



FIRED                



13, 15, 



16



No



Date 



FIRED                



13, 14



17 - 23 July



Date 



FIRED              



18, 19, 



20, 21



Date 



FIRED             



20, 21, 



22, 23



Date 



FIRED              



18, 20, 



22



Date 



FIRED              



18, 19, 



20, 21



No



Date 



FIRED                



21, 22



No



Date 



FIRED                



21



No



Date 



FIRED              



18, 19, 



20, 21



Date 



FIRED              



19, 20, 21, 



22, 23



Date 



FIRED               



22, 23



Date 



FIRED              



18, 19, 



20, 21, 



22



No



Date 



FIRED              



18, 19



Date 



FIRED                



22



Date 



FIRED              



18, 19, 



20, 21, 



22



24 - 30 July No



Date 



FIRED               



25, 27, 



28, 29



Date FIRED               



25, 27, 28, 



29, 30
No



Date 



FIRED                 



29



Date FIRED               



25, 26, 27, 



28, 29, 30
No No No No



Date FIRED               



25, 26, 27, 



28, 29



Date 



FIRED               



25, 26, 27, 



28, 29



No No



Date 



FIRED               



26, 28



Date 



FIRED                



25, 26, 



27, 28



Date 



FIRED                



26, 27



31 July - 6 



August



Date 



FIRED       



1, 2, 3, 4



No



Date 



FIRED       



1, 2



No No



Date 



FIRED                



1



No No No No



Date 



FIRED       



1, 2



No



Date 



FIRED       



3, 4



No



Date 



FIRED                 



4



No



Date 



FIRED                 



2



7 - 13 



August



Date 



FIRED                 



9, 10, 



11, 12



No



Date 



FIRED                 



9, 10, 11



No No No No No No No



Date 



FIRED                 



10



No



Date 



FIRED                 



8, 9, 10, 



11



No



Date 



FIRED                 



9, 10, 



11,12



No



Date 



FIRED                 



8, 9, 10, 



11



14 - 20 



August



Date 



FIRED             



22, 23, 



24, 25



No



Date 



FIRED                 



15, 17



Date 



FIRED                 



17



No



Date 



FIRED                 



19, 20



No No No



Date 



FIRED                 



15, 16, 



17, 18



Date 



FIRED                 



17, 18, 



19



No



Date 



FIRED                 



15, 16



No



Date 



FIRED                 



16, 17



No



Date 



FIRED                



16, 17, 



18



21 - 27 



August
No



Date 



FIRED                



24, 25



Date 



FIRED                 



24, 25, 



26, 27



Date 



FIRED                



24, 25



No No No No No No



Date 



FIRED                 



22



No No No



Date 



FIRED                



25, 26



No



Date 



FIRED                 



22, 23, 



24, 25, 



26











28 August - 



3 Sept.



Date 



FIRED                 



29, 30, 



31, 1



Date 



FIRED                 



1



Date 



FIRED               



29, 31, 



1, 2, 3



No No



Date 



FIRED                 



2



No No No No No



Date 



FIRED                 



29



Date 



FIRED                 



3



No



Date 



FIRED                 



30



No No



4 - 10 



September
No No



Date 



FIRED                 



6, 9, 10



Date 



FIRED                 



7, 8



No No No No No No



Date 



FIRED                 



6, 7, 8, 



9, 10



No



Date 



FIRED                 



6, 7, 8



No



Date 



FIRED                 



6, 7, 9



No No



11 - 17 



September



Date 



FIRED                 



17



Date 



FIRED                 



13



Date 



FIRED                 



13, 14, 



16



Date 



FIRED                 



17



No



Date 



FIRED                 



12, 14, 



15, 16



No No No No



Date 



FIRED                 



13



No No No



Date 



FIRED                 



13, 14



Date 



FIRED                 



16



Date 



FIRED                 



13, 14, 



16



18 - 24 



September



Date 



FIRED                



20, 21



Date 



FIRED                



20, 21



Date 



FIRED             



21, 22, 



23, 24



Date 



FIRED                 



19



No



Date 



FIRED                



21, 24



No No No



Date 



FIRED                



20, 21



Date 



FIRED                



19, 23



Date 



FIRED                 



22



Date 



FIRED                



19, 20, 



21, 22



No



Date 



FIRED                



20, 21, 



22



Date 



FIRED             



19, 20, 



21, 22, 23



Date 



FIRED             



19, 20, 



21, 22, 23



25 Sept. -  



1 October



Date 



FIRED                 



26, 27, 



29, 30



Date 



FIRED                



1



Date 



FIRED                



26, 28, 



29, 30, 1



Date 



FIRED                 



27, 28, 



29



No



Date 



FIRED                



29, 1



Date 



FIRED                



1



No



Date 



FIRED                



1



No



Date 



FIRED                  



28, 29, 



30



Date 



FIRED                 



26, 27, 28, 



29, 30



No No No No No



2 - 8 



October



Date 



FIRED          



5, 7



Date 



FIRED          



2, 7, 8



Date 



FIRED          



5, 7



No No No



Date 



FIRED                



2, 5, 6, 7



No



Date 



FIRED                



2, 6, 7, 8



Date 



FIRED                 



6, 7, 8



No



Date 



FIRED                



7



No No No No No



9 - 15 



October



Date 



FIRED                 



14, 15



Date 



FIRED                 



9, 15



Date 



FIRED                 



9, 13, 15



Date 



FIRED                 



14



No



Date 



FIRED                 



13



Date 



FIRED                 



9, 10, 



14, 15



Date 



FIRED                 



13, 14, 



15



Date 



FIRED                 



9, 10, 



14, 15



Date 



FIRED                 



9, 13, 



14, 15



Date 



FIRED                 



13, 15



Date 



FIRED                 



13



Date 



FIRED                 



13, 14, 



15



Date 



FIRED                 



13, 14, 



15



No



Date 



FIRED                 



13, 14, 



15



No











16 - 22 



October



Date 



FIRED                 



20, 21, 



22



Date 



FIRED                 



16, 17, 



19, 20, 21



Date 



FIRED                 



16, 17, 



19, 20



No No
Date 



FIRED                 



17, 19, 22



Date 



FIRED                 



16, 17, 



19, 20, 21



No



Date 



FIRED                 



16, 17, 



19, 20, 22



Date 



FIRED             



20, 21, 22



Date 



FIRED                 



16, 17, 



19, 21, 22



Date 



FIRED                 



16, 17, 



21



No
Date 



FIRED             



20, 21
No



Date 



FIRED                 



16, 17, 



19, 20, 21



Date 



FIRED                 



21



23 - 29 



October



Date 



FIRED                 



23, 27, 



28, 29



Date 



FIRED                 



23, 26, 



28



Date 



FIRED                 



23, 26, 



27



Date 



FIRED                 



27



Date 



FIRED                 



23, 26



Date 



FIRED                 



23, 24, 



26, 27, 



29



Date FIRED                 



23, 24, 26, 



27, 28, 29



Date 



FIRED                 



23



Date 



FIRED                 



24, 28, 



29



Date 



FIRED             



23



Date 



FIRED                 



23, 26, 



28, 29



Date 



FIRED                 



23



No



Date 



FIRED                 



26, 27, 



28, 29



No No No



30 Oct. - 5 



Nov.



Date 



FIRED                 



30



Date 



FIRED          



2, 3, 4



Date 



FIRED                 



5



No



Date 



FIRED                 



30



Date 



FIRED                 



30, 2, 4, 



5



Date 



FIRED          



2, 3, 4, 5



No



Date 



FIRED                 



30, 2, 3



Date 



FIRED                 



4, 5



Date 



FIRED                 



30, 2, 5



No



Date 



FIRED          



3, 4, 5



Date 



FIRED          



3, 4, 5



No



Date 



FIRED                 



30, 2, 3, 



4, 5



No



6 - 12 



November



Date 



FIRED                 



9, 10, 12



Date 



FIRED                 



12



Date 



FIRED                 



6, 7, 12



No No



Date 



FIRED                 



6



Date 



FIRED                 



6, 9, 12



Date 



FIRED                 



9, 10, 12



Date 



FIRED                 



7, 9, 12



No
Date 



FIRED                 



12
No



Date 



FIRED                 



6, 9, 10, 



12



Date 



FIRED                 



6, 12



No



Date 



FIRED                 



6, 12



No



13 - 19 



November



Date FIRED                 



13, 14, 16, 



17, 18,19



Date 



FIRED                 



16, 19



Date 



FIRED                 



13, 14, 



18, 19



Date 



FIRED                 



16, 17



Date 



FIRED                 



19



Date 



FIRED                 



18, 19



Date 



FIRED                 



13, 14, 



16, 18, 19



Date 



FIRED                 



19



Date 



FIRED                 



14, 16, 



17, 18, 19



No



Date 



FIRED                 



13, 14, 



16



Date 



FIRED                 



16, 17, 19



Date 



FIRED                 



13



Date 



FIRED                 



13, 19
No



Date 



FIRED                 



19
No



20 - 26 



November
No No



Date 



FIRED                 



20, 23, 



25



No No



Date 



FIRED                 



20, 21, 



23, 25



Date 



FIRED                 



20, 24



No



Date 



FIRED                 



23, 25



No



Date 



FIRED                 



23



Date 



FIRED                 



20



No



Date 



FIRED                 



20, 23, 



24



Date 



FIRED                 



23, 24, 



25



Date 



FIRED                 



20, 23, 



24, 25



No



27 Nov. - 3 



Dec.



Date 



FIRED                 



28, 1, 2, 



3



No



Date 



FIRED                 



27, 28, 



1, 2



No No



Date 



FIRED                 



27



Date 



FIRED                 



27



No No



Date 



FIRED                 



1, 2



No



Date 



FIRED                 



1, 2



No No



Date 



FIRED                 



2



No



Date 



FIRED                 



1, 2











4 - 10 



December
No No



Date 



FIRED                 



5, 6, 7, 9



No No



Date 



FIRED                 



5, 6



No No No



Date 



FIRED                 



9



Date 



FIRED                 



6, 7, 8



Date 



FIRED                 



5, 6



No No



Date 



FIRED                 



7



No



Date 



FIRED                 



5, 6



11 - 17 



December
No No



Date 



FIRED                 



12, 14



No No



Date 



FIRED                 



16



No No No No No No No No



Date 



FIRED                 



13, 14



No
Date 



FIRED                 



13, 14, 15



18 - 24 



December
No No No No No No No No No No No No No No No No No



25 - 31 



December
No No No No No No No No No No No No No No No No No



2017



1 - 7 



January
No No



Date 



FIRED                 



6
No No No No No No No No No No No No No



Date 



FIRED                 



3, 4, 5, 6



8 - 14 



January
No No No No No No No No No No



Date 



FIRED                 



10, 11



Date 



FIRED                 



10, 11



Date 



FIRED                 



10, 11



No



Date 



FIRED                 



12, 13



No



Date 



FIRED                 



9, 10, 



11, 12



15 - 21 



January



Date 



FIRED                 



18



No



Date 



FIRED                 



18, 19, 



20



No No No No No No No No No No No No No



Date 



FIRED                 



17, 18, 



19, 20



22 - 28 



January
No No No No No No No No No No No No No No No



Date 



FIRED                 



23, 24, 



26, 27











29 Jan. - 4 



Feb.



Date 



FIRED                 



30, 31, 



1, 2



No



Date 



FIRED                 



30



Date 



FIRED                 



31, 1, 2



No No No No No No No No



Date 



FIRED                 



30, 31, 



1, 2



No No No



Date 



FIRED                 



30, 31, 



1, 2, 3



5 - 11 



February



Date 



FIRED                 



9, 10



No



Date 



FIRED                 



6, 7



No No No No No No No



Date 



FIRED                 



6, 8, 9, 



10



Date 



FIRED                 



6, 7, 9, 



10



Date 



FIRED                 



6, 7, 8, 9



No No No



Date 



FIRED                 



6, 7, 8, 



9, 10



12 - 18 



February



Date 



FIRED                 



13, 14, 



15, 16



No



Date 



FIRED                 



13, 14, 



15, 16



No No No No No No No



Date 



FIRED                 



13, 15, 



17



Date 



FIRED                 



15



No No



Date 



FIRED                 



18



No



Date 



FIRED                 



13, 14, 



15, 16, 



17



19 - 25 



February



Date 



FIRED                 



21, 22, 



23, 24



No



Date 



FIRED                 



21, 22, 23, 



24, 25



No No



Date 



FIRED                 



24



No No No No



Date 



FIRED                 



21, 22, 



23



Date 



FIRED                 



21, 22, 



23, 24, 



25



No No



Date 



FIRED                 



21, 22, 



24



No



Date 



FIRED                 



20, 21



26 Feb. - 4 



March



Date 



FIRED                 



28, 1, 2, 



3



Date 



FIRED                 



27, 1, 2, 3



Date 



FIRED                 



27, 28, 



2, 3



Date 



FIRED                 



28, 1



No No No



Date 



FIRED                 



2



No



Date 



FIRED                 



2



No



Date 



FIRED                 



28, 1, 2, 



3, 4



No No No No



Date 



FIRED                 



27, 28, 



1, 2, 3



5 - 11 



March                
5th Year 



Firing



Date 



FIRED     



9, 10



Date 



FIRED                 



6, 7, 8, 9



Date 



FIRED                 



6, 7, 8, 



9, 10



Date 



FIRED                 



6, 7, 8, 9



No



Date 



FIRED                 



7, 8, 9



No No No No No



Date 



FIRED                 



6, 8, 9, 



10



No No No No



Date 



FIRED                 



6, 7, 8, 



9, 10











12 - 18 



March
No



Date 



FIRED                 



14, 15, 



16



Date 



FIRED                 



13, 14, 



15, 16, 



17



No No



Date 



FIRED                 



14, 16



Date 



FIRED                 



16



No



Date 



FIRED                 



16



No No



Date 



FIRED                 



13, 14, 



16, 17, 



18



Date 



FIRED                 



13, 14, 



15, 16



No



Date 



FIRED                 



14



No



Date 



FIRED                 



13, 14, 



15, 16



19 - 25 



March



Date 



FIRED                 



20, 21, 



22, 23



Date 



FIRED                 



22, 23, 



25



Date 



FIRED                 



20, 21



Date 



FIRED                 



22, 23, 



24



No



Date 



FIRED                 



20, 21, 



22, 23



No



Date 



FIRED                 



23, 24



No No No



Date 



FIRED                 



20, 22, 



23, 24



Date 



FIRED                 



20, 21, 



22, 23



No



Date 



FIRED                 



21, 22, 



23, 24



No



Date 



FIRED                 



23, 24



26 March - 



1 April                
5th Year 



Firing



No



Date 



FIRED                 



27, 30, 



31



Date 



FIRED     



27, 29, 



30, 31



No No



Date 



FIRED                 



27, 28, 



30, 31



No No No



Date 



FIRED                 



27, 28



No



Date 



FIRED     



28, 29, 



30, 31



Date 



FIRED     



27, 28, 



29, 30



No



Date 



FIRED                 



27, 28, 



30



No No



2 - 8 April No



Date 



FIRED                 



6



Date 



FIRED                 



3, 6, 7, 8



Date 



FIRED                 



4, 6



No



Date 



FIRED                 



4, 6, 7



No



Date 



FIRED                 



4



No No No



Date 



FIRED                



3, 4, 6, 8



No



Date 



FIRED                 



4



Date 



FIRED                 



1, 6



No No



9 - 15 April                
5th Year 



Firing



No



Date 



FIRED                 



12, 13



Date 



FIRED                 



10, 11, 



12, 13, 



15



Date 



FIRED                 



10, 11, 



12



No No



Date 



FIRED                 



14



No No No No No No No



Date 



FIRED                 



11, 12, 



17



Date 



FIRED                 



11



Date 



FIRED                 



10, 11, 



12



16 - 22 



April
No



Date 



FIRED                



19, 20, 



21



Date 



FIRED                



17, 19, 



20, 21



No No No



Date 



FIRED                 



22



No No



Date 



FIRED                



17, 18, 



19, 20



No



Date 



FIRED                 



21



Date 



FIRED                



18, 19, 



20



No No No



Date 



FIRED                 



18, 20, 



21











23 - 29 



April



Date 



FIRED                 



26, 27



Date 



FIRED                 



25, 28



Date 



FIRED                 



24, 25, 



26, 27, 



28



No



Date 



FIRED                 



24



No No No No No No



Date 



FIRED                 



24, 25, 



26, 27



No



Date 



FIRED                 



27, 29



Date 



FIRED                 



26, 27



No No



30 April - 6 



May



Date 



FIRED                



1, 2, 3, 



4, 5, 6



Date 



FIRED                



1, 2



Date 



FIRED                



1



Date 



FIRED                 



6



No No



Date 



FIRED                 



6



No No No



Date 



FIRED                 



2



Date 



FIRED                 



6



No



Date 



FIRED                



1, 2, 3, 4



Date 



FIRED                 



6



No



Date 



FIRED                



1, 2, 3, 4



7 - 13 May



Date 



FIRED                 



8, 9, 10, 



11



Date 



FIRED                



10



Date 



FIRED                



11



No No No No No No No No



Date 



FIRED                 



8, 9, 10, 



11



No



Date 



FIRED                 



10, 11



Date 



FIRED                 



10, 11



No



Date 



FIRED                 



9, 10, 11



14 - 20 May No No No No



Date 



FIRED                 



16



No No No No No No



Date 



FIRED                 



16



No No No No



Date 



FIRED                 



16



21 - 27 May No No No No No No No No No No No No No No No No No



28 May - 3 



June
No



Date 



FIRED                



1



Date 



FIRED                



1, 2



No No No No No No No No No No



Date 



FIRED                



1



No No



Date 



FIRED                



1, 2



4 - 10 June



Date 



FIRED                 



7, 8



Date 



FIRED                



6



No



Date 



FIRED                 



5, 6, 7



No No No No



Date 



FIRED                



6, 9



No



Date 



FIRED                 



5



Date 



FIRED                 



9



No No



Date 



FIRED                



6



Date 



FIRED                 



6, 7, 8



No



11 - 17 



June



Date 



FIRED                



14, 15



No



Date 



FIRED                



13, 14, 



15



No No



Date 



FIRED                



14, 15, 



16, 17



Date 



FIRED                



16, 17



No No



Date 



FIRED                



12, 13, 



14, 15



Date 



FIRED                



14, 15



Date 



FIRED                



13, 14, 



15



Date 



FIRED                



12, 13, 



14, 15



No



Date 



FIRED                



12, 14



Date 



FIRED                



13, 14



Date 



FIRED                



13











18 - 24 



June



Date 



FIRED                



22, 23



No



Date 



FIRED                



19, 20, 



21, 22



Date 



FIRED                



20, 21, 



23



No



Date 



FIRED                



19, 20, 



21, 23, 



24



Date 



FIRED                



20



No



Date 



FIRED                



22, 23



Date 



FIRED                



19, 20, 



21, 22



Date 



FIRED                



19, 21, 



22



Date 



FIRED                



19, 21, 



22, 23



Date 



FIRED                



19, 20, 



21, 22



No



Date 



FIRED                



21, 22



No



Date 



FIRED                



20, 21, 



22, 23



25 June - 1 



July
No



Date 



FIRED                



27, 28, 



29



Date FIRED                



26, 27, 28, 



29, 30, 1
No No



Date 



FIRED                



26, 28, 



29



Date 



FIRED                



26



No No No



Date 



FIRED                



26, 28, 



29, 30



Date 



FIRED                



26, 27, 



28, 29



No No



Date 



FIRED                



27, 30, 1



Date 



FIRED                



28



Date 



FIRED                



27, 28, 



29, 30



2 - 8 July



Date 



FIRED                 



5, 6, 7, 8



Date 



FIRED                 



5, 6, 7



Date 



FIRED                



3, 5, 8



Date 



FIRED                 



3, 5, 6



No



Date 



FIRED                



3



Date 



FIRED                 



6, 7



No



Date 



FIRED                



3



No



Date 



FIRED                



3



Date 



FIRED                 



5, 6



No



Date 



FIRED                



8



Date 



FIRED                



5, 6, 8



No No



9 - 15 July



Date 



FIRED                



10, 11



Date FIRED                



10, 11, 12, 



13, 14, 15



Date 



FIRED                



10, 11, 



12, 13, 



14



Date 



FIRED                



11



No



Date 



FIRED                



11, 12, 



13, 14, 



15



Date 



FIRED                



10, 12



No



Date 



FIRED                



10, 12, 



15



Date 



FIRED                



10



Date 



FIRED                



10, 13, 



14, 15



Date 



FIRED                



10, 12, 



13, 14



No



Date 



FIRED                



11



Date 



FIRED                



10, 11, 



12



No



Date 



FIRED                



13



16 - 22 July



Date 



FIRED                



17, 18, 



19, 20



Date 



FIRED                



19



Date 



FIRED                



19, 20, 



22



No No



Date 



FIRED                



19, 20



Date 



FIRED                



18



Date 



FIRED                



18



Date 



FIRED                



21



Date 



FIRED                



17, 18, 



19, 20



Date 



FIRED                



18



Date 



FIRED                



20



Date 



FIRED                



17



Date 



FIRED                



17, 18, 



21, 22



Date 



FIRED                



19, 20



No No



23 - 29 July                
5th Year 



Firing



Date 



FIRED                



24, 25, 



26, 27



Date 



FIRED                



26, 27



Date 



FIRED                



25, 26, 



29



Date FIRED                



24,25,26,27,



28
No



Date 



FIRED                



27



Date 



FIRED                



24



No



Date 



FIRED                



24, 26, 



28



No



Date 



FIRED                



24, 26, 



27, 28



No



Date 



FIRED                



24, 25, 



26, 27



Date FIRED                



24, 25, 26, 



27, 28, 29



Date 



FIRED                



24, 25



No No



30 July - 5 



August
No



Date 



FIRED                



1, 2, 3, 



4, 5



Date 



FIRED                



31, 5



Date 



FIRED                 



5



No



Date 



FIRED                



31, 1, 2, 



3, 4



Date 



FIRED                



2



No No



Date 



FIRED                 



3



Date 



FIRED                



31, 2, 3, 



4



Date 



FIRED                



1, 3, 4



Date 



FIRED                



31, 1, 2, 



3



Date 



FIRED                



31, 3



Date 



FIRED                



31, 1, 5



No No











6 - 12 



Augst
No



Date 



FIRED                 



8, 9, 10, 



11



Date 



FIRED                 



6, 7, 9, 



10, 11



Date 



FIRED                 



6



No



Date 



FIRED                 



7, 10



Date 



FIRED                



2, 8



No No No



Date 



FIRED                 



7



Date 



FIRED                 



7, 8



No



Date 



FIRED                 



7, 8, 10



Date 



FIRED                



12



No No



13 - 19 



August                
5th Year 



Firing



Date 



FIRED                



15, 16, 



17, 18



No No No No No No No



Date 



FIRED                 



19



No No



Date 



FIRED                



14, 15, 



16, 17, 



18



No No



Date 



FIRED                



16, 17



No No



20 - 26 



August



Date 



FIRED                



22, 23



No



Date 



FIRED                



21, 22, 



23, 24, 



25



Date 



FIRED                



21, 22, 



23, 24



No



Date 



FIRED                



23, 24



No No



Date 



FIRED                



23, 25



No No



Date 



FIRED                



21



Date 



FIRED                



24, 25, 



26



Date 



FIRED                



23, 24



Date 



FIRED                



24



No No



27 August - 



2 Sept.



Date 



FIRED                



28, 29, 



30, 31



Date 



FIRED                



29



Date 



FIRED                



29, 30, 



31, 2



No No No



Date 



FIRED                 



1



No No No
Date FIRED                



28, 29, 30, 



31, 1, 2



Date 



FIRED                



28, 30, 



31, 1, 2



No



Date 



FIRED                



28, 29, 



30, 31



Date 



FIRED                



31



Date 



FIRED                



30



No



3 - 9 



September



Date 



FIRED                 



5, 6, 7, 8



Date 



FIRED                 



8



Date 



FIRED                 



8, 9



No No



Date 



FIRED                 



6, 7, 8



Date 



FIRED                 



5, 9



No



Date 



FIRED                 



7, 9



Date 



FIRED                 



5, 6, 7, 8



Date 



FIRED                 



5



No No



Date 



FIRED                 



6, 7, 8, 9



Date 



FIRED                 



6, 8



No No



10 - 16 



September



Date 



FIRED                 



15



Date 



FIRED                 



16



Date 



FIRED                 



13, 14, 



16



No No



Date 



FIRED                 



13, 14, 



15, 16



Date 



FIRED                 



16



No No No



Date 



FIRED                 



13, 14, 



15



No



Date 



FIRED                 



13, 14



No



Date 



FIRED                 



14



Date 



FIRED                 



14



No











17 - 23 



September
No



Date 



FIRED                



18, 19, 



20, 21



Date 



FIRED                



18, 21, 



22



Date 



FIRED                



18, 19, 



20, 21, 



22



Date 



FIRED                 



19



Date 



FIRED                 



19



No No No



Date 



FIRED                 



18



Date 



FIRED                



18, 19, 



20



Date 



FIRED                



18



No No



Date 



FIRED                



20, 21, 



23



No



24 - 30 



September



Date 



FIRED                



26, 27, 



28



Date 



FIRED                



27, 28



Date 



FIRED                



25, 28, 



29



No No No



Date 



FIRED                



29



No



Date 



FIRED                



25, 30



Date 



FIRED                



26, 29



No



Date 



FIRED                



25, 26, 



28



No No



Date 



FIRED                



26



Date 



FIRED                



27



No



1 - 7 



October



Date 



FIRED          



2, 3, 5, 6



Date 



FIRED          



2, 4, 5, 6



Date 



FIRED          



2, 3, 4, 5



Date 



FIRED          



2, 3, 4



Date 



FIRED                 



3



Date 



FIRED          



3, 4, 7



Date 



FIRED          



3, 4, 5, 



6, 7



Date 



FIRED                



2, 3



Date 



FIRED          



2, 3, 4, 5



No



Date 



FIRED          



3, 5, 6, 7



Date 



FIRED                 



3, 6



Date 



FIRED          



2, 3



No



Date 



FIRED                 



4, 5



Date 



FIRED          



4



No



8 - 14 



October



Date 



FIRED                 



10, 11, 



12, 13



Date 



FIRED                 



10, 11, 



12, 13



Date 



FIRED                 



10, 11, 



12, 13, 



14



Date 



FIRED                 



13, 14



No



Date 



FIRED                 



14



Date 



FIRED                 



10, 13, 



14



Date 



FIRED                 



11, 12



Date 



FIRED                 



10, 13, 



14



Date 



FIRED                 



10, 11, 



12, 13



Date 



FIRED                 



11, 12



Date 



FIRED                 



11, 12, 



13



Date 



FIRED                 



12, 13



Date 



FIRED                 



10, 11



No



Date 



FIRED                 



10



No



15 - 21 



October



Date 



FIRED                



16, 17, 



18, 19



Date FIRED                



16, 17, 18, 



19, 20, 21



Date FIRED                



16, 17, 18, 



19, 20, 21



Date 



FIRED                



17, 18, 



19, 21



Date 



FIRED                 



19



Date 



FIRED                



16, 18, 



19, 20, 



21



Date FIRED                



16, 17, 18, 



19, 20, 21
No



Date 



FIRED                



16, 17, 



18, 19



No



Date 



FIRED                



16, 17, 



18, 19



Date FIRED                



16, 17, 18, 



19, 20, 21



Date 



FIRED                



20, 21



Date 



FIRED                



19, 20, 



21



Date 



FIRED                



16, 18, 



19, 20, 



21



Date 



FIRED                



17, 18



No



22 - 28 



October
No



Date 



FIRED                



23, 26, 



27



Date 



FIRED                



23



Date 



FIRED                



22, 25, 



26



Date 



FIRED                



24



Date 



FIRED                



23, 24, 



25, 26, 



27



Date 



FIRED                



23, 27, 



28



No



Date 



FIRED               



24, 25



Date 



FIRED                



23, 25, 



26, 27



Date 



FIRED                



23, 28



Date 



FIRED                



23, 24, 



25



Date 



FIRED                



23, 24, 



25, 26



Date 



FIRED                



24, 25, 



26, 28



Date 



FIRED                



24, 27, 



28



No No











29 Oct. - 4 



Nov.
No



Date 



FIRED                



30, 31, 



1, 2, 3



Date 



FIRED                



30, 31, 



1, 2, 3



No No



Date 



FIRED                



30, 31, 



1, 2, 3, 4



No No



Date 



FIRED                



30, 2



No



Date 



FIRED                



30, 31, 



2, 3, 4



Date 



FIRED                



30, 31



Date 



FIRED                



30, 31, 



1, 2



Date 



FIRED                



30, 31, 



1, 2, 3, 4



Date 



FIRED                



1, 2



No No



5 - 11 



November         
9 Nov 3rd year 



firing



Date 



FIRED          



6, 7, 8



Date 



FIRED          



6, 8, 9, 



11



No No No



Date 



FIRED          



6



Date 



FIRED                 



8



No



Date 



FIRED                 



8



No



Date 



FIRED          



6, 7, 8, 



9, 11



Date 



FIRED                 



2, 11



No



Date 



FIRED          



7, 8, 9



Date 



FIRED                



8, 9



No No



12 - 18 



November



Date 



FIRED                



14, 15, 



16, 17



Date 



FIRED                



13, 17, 



18



Date 



FIRED                



13



Date 



FIRED                



15, 16



No No



Date 



FIRED                 



16



No No No



Date 



FIRED                



13, 15



Date 



FIRED                 



14, 15, 



16



No



Date 



FIRED                



13, 15, 



16, 18



Date 



FIRED                 



16



No No



19 - 25 



November    
17 Nov 3rd 



year firing



Date 



FIRED                



24, 25



Date 



FIRED                



20, 21, 



25



Date 



FIRED                



21, 22



No No No No



Date 



FIRED                



20



Date 



FIRED                 



20



No



Date 



FIRED                 



21



No No



Date 



FIRED                 



21



Date 



FIRED                 



20



No No



26 - Nov. - 



2 Dec.



Date 



FIRED                



27, 28



Date 



FIRED                



27, 28



Date 



FIRED                



27, 29, 



30, 1



No No No



Date 



FIRED                



28



No No No No



Date 



FIRED                



30, 1



No



Date 



FIRED                



30



Date 



FIRED                



27, 28, 



29



No No



3 - 9 



December
No



Date 



FIRED          



4



Date 



FIRED          



9



No No No No



Date 



FIRED          



7



Date 



FIRED          



8



Date 



FIRED          



4, 5, 6, 7



No



Date 



FIRED          



4, 5, 6, 7



No No No No No



10 - 16 



December



Date 



FIRED                



11, 12, 



13, 14



No



Date 



FIRED                 



12, 13, 



14, 16



No No No No No No No No No



Date 



FIRED                



11, 12, 



13, 14



No



Date 



FIRED          



16



No No











17 - 23 



December    
A20-26, 84 



Survey Due



No No No No No No No No No No No No No No No No No



24 - 30 



December
No No No No No No No No No No No No No No No No No



2018



31 Dec. 6 



January
No No No No No No



Date 



FIRED          



6



No No No No No No No No No No



7 - 13 



January



Date 



FIRED                



10, 11, 



12, 13



Date 



FIRED                



13



Date 



FIRED          



9



No No



Date 



FIRED                
8, 9, 10, 



11, 12



Date 



FIRED                



11, 12, 



13



No



Date 



FIRED                



10, 11



Date 



FIRED                



8, 9, 10, 



11



Date 



FIRED                



9, 10, 



11, 12



Date 



FIRED                



12, 13



Date 



FIRED                



8, 9, 10



Date 



FIRED                



11



Date 



FIRED                



10



Date 



FIRED          



9



No



14 - 20 



January
No No



Date 



FIRED                



16, 18, 



19, 20



No No



Date 



FIRED                



16



No No



Date 



FIRED                



16



No



Date 



FIRED                



19, 20



Date 



FIRED                



16, 19, 



20



No No No



Date 



FIRED                



16, 19



No



21 - 27 



January
No



Date 



FIRED                



24, 25



Date 



FIRED                



23



No No No No No No No No



Date 



FIRED                



22, 24



No



Date 



FIRED                



26



Date 



FIRED                



25, 26



Date 



FIRED                



26, 27



No



28 Jan. - 3 



February                
5th Year 



Firing



Date 



FIRED                



1, 2



No



Date 



FIRED                



31, 1



Date 



FIRED                



2



No No No No



Date 



FIRED                



29



No
31 Jan - 5th 



Year Firing             



Date Fired 1



Date 



FIRED                 



1



No No



Date 



FIRED                



29, 30, 



31



No No











4 - 10 



February



Date 



FIRED                 



5, 6, 7, 8



Date 



FIRED                



8, 9



Date 



FIRED          



7, 10



Date 



FIRED                 



5



No No



Date 



FIRED                 



6, 7, 9



Date 



FIRED                 



5, 6, 7, 8



Date 



FIRED                 



6, 7, 9



Date 



FIRED                 



7, 8



Date 



FIRED                 



5, 6



Date 



FIRED          



6, 8, 10



No No No No No



11 - 17 



February
No



Date 



FIRED                



14, 15, 



16



Date 



FIRED                



13, 14, 



15, 16



Date 



FIRED                



12, 13, 



14



No



Date 



FIRED                 
12,13,14,1



5,16,17



Date 



FIRED                



12, 14, 



15



No



Date 



FIRED                



12, 13, 



14



No



Date 



FIRED                



14, 15, 



16



Date 



FIRED                 
12,13,14,1



5,16,17



No No No No No



18 - 24 



February



Date 



FIRED                



20, 21, 



22, 23



No



Date 



FIRED                



21, 22



Date 



FIRED                



22, 23



No



Date 



FIRED                



24



Date 



FIRED                



22



No



Date 



FIRED                



23



No



Date 



FIRED                
20, 21, 



22, 24



Date 



FIRED                



21, 22, 



23



No



Date 



FIRED                



22



No



Date 



FIRED                



23, 24



No



25 Feb. - 3 



March                
5th Year 



Firing



No



Date 



FIRED                



26, 27



Date 



FIRED                



28, 1, 2



Date 



FIRED                



26, 27, 



28, 2



No



Date 



FIRED                



27, 28, 



1, 2, 3



Date 



FIRED                



26, 28



No No No



Date 



FIRED                
26, 27, 28, 



1, 2, 3



Date 



FIRED                



26, 1, 2



Date 



FIRED                



26, 27, 



28, 1



Date 



FIRED                



26, 27, 



28, 1



Date 



FIRED                



27, 1



Date FIRED                



25, 26, 27, 



28, 1, 2, 3
No



4 - 10 



March



Date 



FIRED                



6, 7, 8



Date 



FIRED                



7



Date 



FIRED                 



7, 8



No No



Date 



FIRED               



5, 6, 7, 8



Date 



FIRED                



5, 7, 8



No



Date 



FIRED                



5, 7



No



Date 



FIRED               



6, 7, 8



Date 



FIRED                



5



No



Date 



FIRED                



5, 7, 8



Date 



FIRED                



8



No No



11 - 17 



March END - Oscar Range Complex Monitoring No No



18 - 24 



March



Date 



FIRED                



21, 22



No



25 - 31 



March



Date 



FIRED                



28, 29



No



1 - 7 April No











8 - 14 April No



15 - 21 



April
No



22 - 28 



April
No



29 April - 5 



May      A20-



26, 84 Survey 



Due



Date 



FIRED                



5



No



6 - 12 May



Date 



FIRED                



7, 8, 9, 



10



No



13 - 19 May



Date 



FIRED                



17



No



20 - 26 May No No



27 May - 2 



June



Date 



FIRED                



31



No



3 June - 9 



June



Date 



FIRED                



5, 6, 7



10 June - 



16 June



Date 



FIRED                



13, 14



17 June - 



23 June
No











24 June - 



30 June
No



1 July - 7 



July



Date 



FIRED                



5, 6



8 July - 14 



July
No



15 July - 21 



July



Date 



FIRED                
11, 12, 



13, 18, 19



22 July - 28 



July



Date 



FIRED                



23, 25. 



26



29 July - 4 



August



Montito



ring 



End











Project # 65036 65049 65043 65035 65032 65044 65045 65039 65047 65037 65046 65048 65038 65034 65033



Old Project 



Name
Z2 MRF7 MRF1 Z1 FM1 MRF2 MRF3 Z5 MRF5 Z3 MRF4 MRF6 Z4 FM3 FM2



Range 



Type
Zero



Modified 



Record Fire



Modified 



Record Fire
Zero



Fire & 



Movement



Modified 



Record Fire



Modified 



Record Fire
Zero



Modified 



Record Fire
Zero



Modified 



Record Fire



Modified 



Record Fire
Zero



Fire & 



Movement



Fire & 



Movement



Berm Full Partial Full No Full Full No No Partial No Partial No Full Full Partial
Opening 



Date
5-Mar-12 10-Apr-12 27-Mar-12 24-Jul-12 10-Apr-12 1-May-13 6-Mar-12 13-Aug-12 6-Mar-12 31-Jan-13 27-Mar-12 27-Mar-12 21-Jan-14



Range 



Operations 



Observed



5-Mar-12 31-Jul-12 1-May-12 1-Oct-12 7-Mar-12 6-Mar-12 29-Aug-12



Downrange 



Inspection



1st Weekly 



Monitoring



4/3/2012, 



4/12/2012, 



4/18/2012



19-Apr-12 18-Apr-12 30-Jul-12 19-Apr-12



2nd Weekly 



Monitoring
1-Jun-12 22-May-12 11-May-12 23-Aug-12



3rd Weekly 



Monitoring
22-Jun-12 7-Jun-12 21-May-12 9-Oct-12



4th Weekly 



Monitoring
27-Jun-12 15-Jun-12 24-May-12 16-Oct-12



1st Monthly 



Monitoring
1-Aug-12 6-Jul-12 15-Jun-12 22-Oct-12



2nd 



Monthly 



Monitoring



6-Sep-12 20-Jul-12 20-Jul-12 29-Oct-12



3rd Monthly 



Monitoring
28-Sep-12 27-Jul-12 27-Jul-12 13-Nov-12



4th Monthly 



Monitoring
30-Oct-12 10-Aug-12 10-Aug-12 28-Nov-12



1st 



Quarterly 



Monitoring



6-Feb-13 24-Aug-12 24-Aug-12 29-Jan-13



2nd 



Quarterly 



Monitoring



18-Jun-13 30-Aug-12 31-Aug-12 26-Feb-13



3rd 



Quarterly 



Monitoring



8-Nov-13 7-Sep-12 7-Sep-12



4th 



Quarterly 



Monitoring



7-Feb-14 14-Sep-12 1-Oct-12



2-Jul-15 1-Oct-12 10-Oct-12



10-Oct-12 17-Oct-12



17-Oct-12 22-Oct-12



22-Oct-12 29-Oct-12



30-Oct-12 5-Nov-12



5-Nov-12 20-Nov-12



13-Nov-12 28-Nov-12



11-Dec-12 11-Dec-12



20-Dec-12 22-Jan-13



6-Feb-13 25-Jan-13



15-Feb-13 27-Jan-13



26-Feb-13 15-Feb-13











6-Mar-13 6-Mar-13 6-Mar-13



14-Mar-13 14-Mar-13



19-Mar-13 18-Mar-13



26-Mar-13



5-Apr-13 5-Apr-13 5-Apr-13 5-Apr-13 5-Apr-13



12-Apr-13 12-Apr-13 12-Apr-13 12-Apr-13 12-Apr-13



19-Apr-13 19-Apr-13 19-Apr-13 19-Apr-13 19-Apr-13



26-Apr-13 26-Apr-13 26-Apr-13 26-Apr-13 26-Apr-13



6-May-13 6-May-13 6-May-13 6-May-13 6-May-13



28-May-13 28-May-13 28-May-13 28-May-13 28-May-13



10-Jun-13 10-Jun-13 10-Jun-13 10-Jun-13 10-Jun-13



14-Jun-13 14-Jun-13 14-Jun-13 14-Jun-13 14-Jun-13



11-Jul-13 11-Jul-13 11-Jul-13 11-Jul-13 11-Jul-13



29-Aug-13 29-Aug-13 29-Aug-13 29-Aug-13 29-Aug-13



8-Nov-13 8-Nov-13 8-Nov-13 8-Nov-13 8-Nov-13



3-Dec-13 3-Dec-13 3-Dec-13 3-Dec-13 3-Dec-13



31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14



18-Mar-14 18-Mar-14 18-Mar-14 18-Mar-14 18-Mar-14



1-Apr-14 1-Apr-14 1-Apr-14 1-Apr-14 1-Apr-14



8-Apr-14 8-Apr-14 8-Apr-14 8-Apr-14 8-Apr-14



15-Apr-14 15-Apr-14 15-Apr-14 15-Apr-14 15-Apr-14 15-Apr-14 15-Apr-14 15-Apr-14 15-Apr-14



21-Apr-14 21-Apr-14 21-Apr-14 21-Apr-14 21-Apr-14



29-Apr-14 29-Apr-14 29-Apr-14 29-Apr-14 29-Apr-14



8-May-14 8-May-14 8-May-14 8-May-14 8-May-14



15-May-14 15-May-14 15-May-14 15-May-14 15-May-14 15-May-14 15-May-14 15-May-14 15-May-14 15-May-14 15-May-14



22-May-14 22-May-14 22-May-14 22-May-14 22-May-14



27-May-14 27-May-14 27-May-14 27-May-14 27-May-14



3-Jun-14 3-Jun-14 3-Jun-14 3-Jun-14 3-Jun-14



5-Jun-14 5-Jun-14 5-Jun-14 5-Jun-14 5-Jun-14



12-Jun-14 12-Jun-14 12-Jun-14 12-Jun-14 12-Jun-14



19-Jun-14 19-Jun-14 19-Jun-14 19-Jun-14 19-Jun-14



24-Jun-14 24-Jun-14 24-Jun-14 24-Jun-14 24-Jun-14



30-Jun-14 30-Jun-14 30-Jun-14 30-Jun-14 30-Jun-14



15-Jul-14 15-Jul-14 15-Jul-14 15-Jul-14 15-Jul-14



31-Jul-14 31-Jul-14 31-Jul-14 31-Jul-14 31-Jul-14



7-Aug-14 7-Aug-14 7-Aug-14 7-Aug-14 7-Aug-14



15-Aug-14 15-Aug-14 15-Aug-14 15-Aug-14 15-Aug-14



22-Aug-14 22-Aug-14 22-Aug-14 22-Aug-14 22-Aug-14



29-Aug-14 29-Aug-14 29-Aug-14 29-Aug-14 29-Aug-14



5-Sep-14 5-Sep-14 5-Sep-14 5-Sep-14 5-Sep-14



12-Sep-14 12-Sep-14 12-Sep-14 12-Sep-14 12-Sep-14



19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14 19-Sep-14



26-Sep-14 26-Sep-14 26-Sep-14 26-Sep-14 26-Sep-14



3-Oct-14 3-Oct-14 3-Oct-14 3-Oct-14 3-Oct-14



10-Oct-14 10-Oct-14 10-Oct-14 10-Oct-14 10-Oct-14











16-Oct-14 16-Oct-14 16-Oct-14 16-Oct-14 16-Oct-14



21-Nov-14 21-Nov-14 21-Nov-14 21-Nov-14 21-Nov-14



28-Nov-14 28-Nov-14 28-Nov-14 28-Nov-14 28-Nov-14



5-Dec-14 5-Dec-14 5-Dec-14 5-Dec-14 5-Dec-14



11-Dec-14 11-Dec-14 11-Dec-14 11-Dec-14 11-Dec-14



18-Dec-14 18-Dec-14 18-Dec-14 18-Dec-14 18-Dec-14



12-Jan-15 12-Jan-15 12-Jan-15 12-Jan-15 12-Jan-15



16-Jan-15 16-Jan-15 16-Jan-15 16-Jan-15 16-Jan-15



22-Jan-15 22-Jan-15 22-Jan-15 22-Jan-15 22-Jan-15



30-Jan-15 30-Jan-15 30-Jan-15 30-Jan-15 30-Jan-15



6-Feb-15 6-Feb-15 6-Feb-15 6-Feb-15 6-Feb-15



12-Feb-15 12-Feb-15 12-Feb-15 12-Feb-15 12-Feb-15



20-Feb-15 20-Feb-15 20-Feb-15 20-Feb-15 20-Feb-15



10-Apr-15 10-Apr-15 10-Apr-15 10-Apr-15 10-Apr-15



16-Apr-15 16-Apr-15 16-Apr-15 16-Apr-15 16-Apr-15



27-Apr-15 27-Apr-15 27-Apr-15 27-Apr-15 27-Apr-15



5-May-15 5-May-15 5-May-15 5-May-15 5-May-15



11-May-15 11-May-15 11-May-15 11-May-15 11-May-15



4-Jun-15 4-Jun-15 4-Jun-15 4-Jun-15 4-Jun-15



9-Jun-15 9-Jun-15 9-Jun-15 9-Jun-15 9-Jun-15



16-Jun-15 16-Jun-15 16-Jun-15 16-Jun-15 16-Jun-15



15-Jul-15 15-Jul-15 15-Jul-15 15-Jul-15 15-Jul-15



28-Aug-15 28-Aug-15 28-Aug-15 28-Aug-15 28-Aug-15



24-Sep-15 24-Sep-15 24-Sep-15 24-Sep-15 24-Sep-15



4-Nov-15 4-Nov-15 4-Nov-15 4-Nov-15 4-Nov-15



30-Dec-15 30-Dec-15 30-Dec-15 30-Dec-15 30-Dec-15



9-Mar-16 9-Mar-16 9-Mar-16 9-Mar-16 9-Mar-16



6-Apr-16 6-Apr-16 6-Apr-16 6-Apr-16 6-Apr-16



12-Apr-16 12-Apr-16 12-Apr-16 12-Apr-16 12-Apr-16



19-Apr-16 19-Apr-16 19-Apr-16 19-Apr-16 19-Apr-16



29-Apr-16 29-Apr-16 29-Apr-16 29-Apr-16 29-Apr-16



6-May-16 6-May-16 6-May-16 6-May-16 6-May-16



11-May-16 11-May-16 11-May-16 11-May-16 11-May-16



12-May-16 12-May-16 12-May-16 12-May-16 12-May-16



17-May-16 17-May-16 17-May-16 17-May-16 17-May-16



29-Dec-16 29-Dec-16 29-Dec-16 29-Dec-16 29-Dec-16



14-Mar-17 14-Mar-17 14-Mar-17 14-Mar-17 14-Mar-17



6-Apr-17 6-Apr-17 6-Apr-17 6-Apr-17 6-Apr-17



21-Apr-17 21-Apr-17 21-Apr-17 21-Apr-17 21-Apr-17



28-Apr-17 28-Apr-17 28-Apr-17 28-Apr-17 28-Apr-17



9-May-17 9-May-17 9-May-17 9-May-17 9-May-17



22-May-17 22-May-17 22-May-17 22-May-17 22-May-17



2-Jun-17 2-Jun-17 2-Jun-17 2-Jun-17 2-Jun-17



6-Jun-17 6-Jun-17 6-Jun-17 6-Jun-17 6-Jun-17



8-Jun-17 8-Jun-17 8-Jun-17 8-Jun-17 8-Jun-17











22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17 22-Dec-17



Oscar Range Complex Last Downrange Survey Monitoring End 22-Dec-2017, Final Report Submitted July 2018











Date Bullet Strikes Comments



5/27/2014 1 1 bullet found imbedded in nest tree# 6962



6/30/2014 2 2 bullets found imbedded in nest tree# 6962



7/15/2014 1



8/29/2014 4



10/16/2014 13



11/21/2014 11



11/28/2015 9



12/5/2014 3 3  bullets found that were on trees already GPSed



12/11/2014 9



12/18/2014 3



1/12/2015 6 1 bullet found imbedded in tree# 4422A



1/22/2015 6



1/30/2015 1



2/6/2015 3 1 bullet found imbedded in tree# 6962



2/20/2015 2



11/4/2015 10



11/30/2015 7



3/9/2016 18



4/6/2016 6



3/14/2017 3



12/22/2017 0



Total 118



Bullet Strikes Found Within 200 Feet of Cavity Trees in O30-A











2015
Booker Range 



(All Facilities)



Date 



Monitored



Witness 



Panel     



400 KD



Indentations 



Plywood 



Lane Marker



Breeched 



Plywood 



Lane 



Marker



Hesco Wall
Branches/Twigs 



Downed
Notes Surveyor



1 - 7 March
Date FIRED                  



3, 4, 5
N/A N/A N/A N/A N/A N/A



8 - 14 March
Date FIRED             



10, 11, 12, 13
N/A N/A N/A N/A N/A N/A



15 - 21 March
Date FIRED              



16, 17, 18, 19, 20
17-Mar-15 21 141 8 11 N/A TGM



22 - 28  March
Date FIRED              



23, 24, 25, 26
27-Mar-15 130 326 57 87



Policed Affected 



Area
TGM



29 Mar - 4 April
Date FIRED           



30, 31, 1, 2
3-Apr-15 5 109 10 13 281 TGM



5 - 11 April
Date FIRED                        



6, 7, 8, 9
10-Apr-15 4 98 3 6 335 TGM



12 - 18 April
Date FIRED              



13, 14
17-Apr-15 1 9 0 2 220 1 on lower Hesco, 1 on upper Hesco TGM



19 - 25 April
Date FIRED              



20, 21, 22, 23
24-Apr-15 82 388 232 323 173



Hesco wall - 31 of the hits were on the upper tier of 



the wall.  Recorded 20 hits to the flag pole on the 



right side - took photos. Email Mr. Archie that witness 



panel is leaning forward.



TGM



26 April - 2 May
Date FIRED              



27, 28, 29, 30
1-May-15 33 203 23 25 173



Range Maintenance was on site to repair witness 



panel when we completed monitoring. TGM



3 - 9 May
Date FIRED              



4, 5, 6, 7
8-May-15 6 39 37 22 286 Noted 1 severed pine top - took photo TGM



10 - 16 May
Date FIRED              



11, 12, 13, 14, 15
10-May-15 x x x x x



Conducted bullet survey within the A20-26 RCW 



cluster and found no bullet strikes on trees or 



evidence of trees being struck by munitions.
TGM



17 - 23 May
Date FIRED              



18, 19, 20
x x x x x x x



24 - 30 May
Date FIRED              



27, 28, 29
29-May-15 1 9 1 4 x



Did not pick up downed branches and twigs but noted 



that there were quite a few lying around on the 



ground as well as dangling  from the tree tops.
TGM



31 May - 6 June
Date FIRED               



1, 2, 3, 4, 5
x x x x x x x



7 - 13 June
Date FIRED             



9, 10, 11
x x x x x x x



14 - 20 June
Date FIRED             



15, 16, 17, 18, 19
x x x x x x x











21 - 27 June
Date FIRED             



22, 23, 24
x x x x x x x



28 June - 4 July
Date FIRED               



30, 1, 2
1-Jul-15 271 x x x



Surveyed down range 1 July 



2015 and saw no green twigs or 



branches on the ground.



Note: Berm  improvements completed 16 June 2015 



on Station 3.  TGM



5 - 11 July
Date FIRED                



7, 8, 9, 10
x x x x x x x



12 - 18 July
Date FIRED          



13, 14, 15, 16, 17             
x x x x x x x



19 - 25 July
Date FIRED          



20, 21, 22, 23, 24         
x x x x x x x



26 July - 1 



August



Date FIRED               



29, 30
31-Jul-15 86 x x 76**



Surveyed down range 1 July 2015 and 



saw no green twigs or branches on the 



ground.



** Only monitored the upper tier of the Hesco wall. TGM



2 - 8 August
Date FIRED               



5
x x x x x x x



9 - 15 August
Date FIRED               



11
x x x x x x x



16 - 22 August
Date FIRED                  



18, 19, 20, 21
x x x x x x x



23 - 29 August
Date FIRED              



24, 25, 26, 27, 28
x x x x x x x



30 Aug. -            



5 Sept.



Date FIRED              



31, 1, 2, 3
x x x x x x x



6 - 12 



September



Date FIRED              



8, 9, 10, 11
x x x x x x x



13 - 19 



September



Date FIRED                  



14, 15, 16, 17
16-Sep-15 85 x x x



Surveyed downrange of the 100 meter 



covered KD range adjacent to the 400 



meter range and saw no green twigs or 



branches on the ground.



It appears that the berm improvements on the 100 meter covered 



KD range has effectively stopped all rounds that were breaching 



the berm as there is no evidence of twig and limb shearing in the 



longleaf stand that is adjacent to the 400 meter KD range.



TGM



20 - 26 



September



Date FIRED              



22, 24, 25
x x x x x x x



27 Sept. - 3 



Oct.



Date FIRED              



28, 29, 30, 1
x x x x x x x



4 - 10 October
Date FIRED                



5, 6, 7, 8
x x x x x x x



11 - 17 October
Date FIRED                 



13, 14, 15, 16
x x x x x x x











18 - 24 October
Date FIRED                 



19, 20
x x x x x x x



25 - 31 October
Date FIRED              



26, 27, 28, 29, 30
x x x x x x x



1 - 7 November
Date FIRED                



2, 3, 4, 5
x x x x x x x



8 - 14 



November



Date FIRED                 



10, 12, 13
x x x x x x x



15 - 21 



November
Date FIRED                
16, 17, 18, 19, 20



x x x x x x x



22 - 28 



November
No x x x x x x x



29 Nov. - 5 Dec.
Date FIRED                



1, 2, 3, 4
x x x x x x x



6 - 12 



December



Date FIRED                



7, 8, 9, 10
x x x x x x x



13 - 19 



December



Date FIRED                



15, 16, 17
x x x x x x x



20 - 26 



December
No 22-Dec-15 x x x x x



Completed downrange bullet survey of cluster A20-26 



and all area behind the cluster and the 400m berm.  



No evidence of bullet strikes at all in the cluster.  



Found what I thought could be some older bullet 



strikes on trees about 200 feet beyond the 400 meter 



TGM



27 Dec. - 2 



January 
No 29-Dec-15 28 x x x 0 TGM



2016 Booker Range
Date 



Monitored



Witness 



Panel     



400 KD



Indentations 



Plywood 



Lane Marker



Breeched 



Plywood 



Lane 



Marker



Hesco Wall
Branches/Twigs 



Downed
Notes TGM



3 - 9 January No x x x x x x x



10 - 16 January 
Date FIRED                 



11, 12, 13, 14
x x x x x x x



17 - 23 January 
Date FIRED                 



19, 20, 21
x x x x x x x



24 - 30 January No x x x x x x x



31 Jan. - 6 Feb.
Date FIRED              



1, 2, 3, 4
x x x x x x x











7 - 13 February
Date FIRED                 



8, 9, 10, 11, 12, 
x x x x x x x



14 - 20 



February



Date FIRED                



16, 17, 18, 19
x x x x x x x



21 - 27 



February
No x x x x x x x



28 Feb. - 5 



March



Date FIRED                



29, 1
x x x x x x x



6 - 12 March
Date FIRED              



8, 9, 10, 11
11-Mar-16 18 N/A N/A N/A N/A



Checked behind berm area of Booker 1, KD, 3, & 4 and saw 



no bullet damage to trees.
TGM



13 - 19 March
Date FIRED                



14, 15, 16, 17
x x x x x x x



20 - 26 March
Date FIRED              



21, 22, 23, 24
x x x x x x x



27 March - 2 



April



Date FIRED             



29, 30, 31, 1
x x x x x x x



3 - 9 April No x x x x x x x



10 - 15 April
Date FIRED                



11, 12
x x x x x x x



17 - 23 April
Date FIRED              



19, 20, 21, 22
x x x x x x x



24 - 30 April
Date FIRED                



25, 26, 28
x x x x x x x



1 - 7 May No x x x x x x x



8 - 14 May No x x x x x x



A downrange survey was conducted by Marston on 



8May2016 in cluster A20-26 and surrounding 1/4 mile 



foraging partition.  No bullet strikes were observed.  Two 



nests were located on the southern and northern ends of 



TGM



15 - 21 May No x x x x x x



22 - 28 May No x x x x x x



29 May - 4 June No x x x x x x











5 - 11 June No x x x x x x



12 - 18 June No x x x x x x



19 - 25 June
Date FIRED                 



22
x x x x x x



26 June - 2 July
Date FIRED             



28, 29, 30
1-Jul-16 39 N/A N/A N/A N/A



Checked longleaf stand directly behind the berm of the KD 



range as well as to the west side in the area in line with 



Station 2.  Saw no evidence of bullets striking trees.  No 



downed limbs, hanging branches or bullet impacts to any 



of the trees.



TGM



3 - 9 July No x x x x x x



10 - 16 July
Date FIRED                



13, 14
x x x x x x



17 - 23 July
Date FIRED              



18, 19, 20, 21, 22
x x x x x x



24 - 30 July
Date FIRED                



26, 27
x x x x x x



31 July - 6 



August



Date FIRED                 



2
x x x x x x



7 - 13 August
Date FIRED                 



8, 9, 10, 11
x x x x x x



14 - 20 August
Date FIRED                



16, 17, 18
x x x x x x



21 - 27 August
Date FIRED                 



22, 23, 24, 25, 26
x x x x x x



28 August - 3 



Sept.
No x x x x x x



4 - 10 



September
No x x x x x x



11 - 17 



September



Date FIRED                 



13, 14, 16
x x x x x x



18 - 24 



September



Date FIRED             



19, 20, 21, 22, 23
x x x x x x



25 Sept. -  1 



October
No x x x x x x



2 - 8 October No x x x x x x











9 - 15 October No x x x x x x



16 - 22 October
Date FIRED                 



21
x x x x x x



23 - 29 October No 28-Oct-16 67 N/A N/A N/A N/A



30 Oct. - 5 Nov. No x x x x x x



6 - 12 



November
No x x x x x x



13 - 19 



November
No x x x x x x



20 - 26 



November
No x x x x x x



27 Nov. - 3 Dec.
Date FIRED                 



1, 2
x x x x x x



4 - 10 



December



Date FIRED                 



5, 6
x x x x x x



11 - 17 



December



Date FIRED                 



13, 14, 15
x x x x x x



18 - 24 



December
No x x x x x x



A downrange survey was conducted by Marston on 



21December2016 in cluster A20-26/A20-84 and 



surrounding 1/4 mile foraging partition.  No bullet strikes 



were observed. 



25 - 31 



December
No x x x x x x



2017 Booker Range
Date 



Monitored



Witness 



Panel     



400 KD



Indentations 



Plywood 



Lane Marker



Breeched 



Plywood 



Lane 



Marker



Hesco Wall
Branches/Twigs 



Downed
Notes



1 - 7 January
Date FIRED                 



3, 4, 5, 6
x x x x x x



8 - 14 January
Date FIRED                 



9, 10, 11, 12
x x x x x x



15 - 21 January
Date FIRED                 



17, 18, 19, 20
x x x x x x



22 - 28 January
Date FIRED                 



23, 24, 26, 27
x x x x x x



29 Jan. - 4 Feb.
Date FIRED                 



30, 31, 1, 2, 3
x x x x x x



5 - 11 February
Date FIRED                 



6, 7, 8, 9, 10
x x x x x x











12 - 18 



February



Date FIRED                 



13, 14, 15, 16, 17
x x x x x x



19 - 25 



February



Date FIRED                 



20, 21
x x x x x x



26 Feb. - 4 



March. Final 



W.P. 



Inspection



Date FIRED                 



27, 28
x x x x x x



3 March 2017- 2nd Year Firing, last 



witness panel monitoring 



9March2017. Downrange surveys of 



habitat continue through breeding 



season 2020.



5 - 11 March
Date FIRED                 



6, 7, 8, 9, 10
9-Mar-17 100 x x x N/A



Monitored witness panels. Surveyed longleaf 



stand directly behind the berm of the KD 



range as well as to the west side in the area in 



line with Station 2.  Saw no evidence of bullets 



striking trees.  No downed limbs, hanging 



branches or bullet impacts to any of the trees 



or tree mortality. Checked the berm behind 



Station 2 (100m covered range). The front side 



that's being impacted by rounds is starting to 



erode a fair amount with small 



channels/gullies forming, and the width of the 



berm at the top is starting to narrow.  A lot of 



soil has washed down to the base of the berm, 



so much so that one of the drains is covered 



by 6 to 8" of soil, as well as the surrounding 



grade.  Someone has dug out a small hole to 



allow it to drain but most of the grate is buried 



with soil.  The grate covering the other drain is 



mostly obstructed as well but mostly with 



debris, rather than soil. Notified Mr. Archie at 



Range Division.



TGM



12 - 18 March
Date FIRED                 



13, 14, 15, 16
x x x x x x



19 - 25 March
Date FIRED                 



23, 24
x x x x x x



26 March - 1 



April
No x x x x x x



2 - 8 April No x x x x x x



9 - 15 April
Date FIRED                 



10, 11, 12
x x x x x x



16 - 22 April
Date FIRED                 



18, 20, 21
x x x x x x











23 - 29 April No x x x x x x



30 April - 6 May
Date FIRED                



1, 2, 3, 4
x x x x x x



7 - 13 May
Date FIRED                 



9, 10, 11
x x x x x x



A downrange survey was conducted by Tim 



Marston on 7 May 2017 in clusters A20-



26/A20-84 and surrounding foraging habitat.  



No bullet strikes or suspected mortality from 



bullet strikes were observed during the 



downrange survey.  Minor storm damage from 



a 1 May 2017 storm was observed on top of 



the ridge from the 400m KD range berm to 



approximately 300 meters to the southwest.  



The storm actually destroyed the witness 



panel.  2 other areas were observed in A20 



with minor storm damage from this weather 



event which included a radar confirmed EF0 



thy the NOAA in the Patton Range area (A20-



10), as well as damage near cluster A20-51.



TGM



14 - 20 May
Date FIRED                 



16
x x x x x x



21 - 27 May No x x x x x x



28 May - 3 June
Date FIRED                



1, 2
x x x x x x



4 - 10 June No x x x x x x



11 - 17 June
Date FIRED                



13
x x x x x x



18 - 24 June
Date FIRED                



20, 21, 22, 23
x x x x x x



25 June - 1 July
Date FIRED                



27, 28, 29, 30
x x x x x x



Construction scheduled to begin on 1 July 2017 to install 



berm behind Station 1, cut the grade from 0 to 100 meters 



on the 400 KD range and extend out to 200 meters, 



enclose the berm behind Station 2, and to raise the berm 



2 - 8 July No x x x x x x



9 - 15 July
Date FIRED                



13
x x x x x x



16 - 22 July No x x x x x x



Berm additions scheduled to take place 7
January 2018.











23 - 29 July No x x x x x x



30 July - 5 



August
No x x x x x x



6 - 12 Augst No x x x x x x



13 - 19 August No x x x x x x



20 - 26 August No x x x x x x



27 August - 2 



Sept.
No x x x x x x



3 - 9 September No x x x x x x



10 - 16 



September
No x x x x x x



Sent USFW Final Report for Witness Panel 



monitoring 31Aug2017; Received USFWS 



concurrence to terminate 17Sep2017



TGM



17 - 23 



September
No x x x x x x



24 - 30 



September
No x x x x x x



1 - 7 October No x x x x x x



Received notification 2Oct2017 from the 75th 



stating no changes to training, throughput, 



ammo, etc. taking place with berm work 



construction at Booker.



TGM



8 - 14 October No x x x x x x



15 - 21 October No x x x x x x



22 - 28 October No x x x x x x



29 Oct. - 4 Nov. No x x x x x x



5 - 11 



November
No x x x x x x











12 - 18 



November
No x x x x x x



19 - 25 



November
No x x x x x x



26 - Nov. - 2 



Dec.
No x x x x x x



3 - 9 December No x x x x x x



10 - 16 



December
No x x x x x x



17 - 23 



December
No 18-Dec-17 x x x x x



A downrange survey of Booker Range was conducted on 



18 December 2017. The area surveyed was within the A20-



26 and A20-84 RCW clusters as shown on the map 



attached. There were 2 bullet strikes found.  Both bullets 



appeared to be 9 mm handgun bullets.  They were found 



embedded in the bark of a non-cavity pine tree at about 3 



feet off the ground.  Both appeared to be a few months 



old and no actual tree damage seems to have occurred.  



No damaged trees or tree mortality was observed during 



this survey.



Linden



24 - 30 



December
No x x x x x x



2018Projected Berm Construction Completion



31 Dec - 6 Jan. No x x x x x x



7 - 13 January No x x x x x x



14 - 20 January No x x x x x x



21 - 27 January No x x x x x x



28 Jan. - 3 Feb. No x x x x x x



4 - 10 February No x x x x x x



11 - 17 February No x x x x x x



18 - 24 February No x x x x x x











25 Feb - 3 March No x x x x x x



4 - 10 March                
3rd Year Firing



No x x x x x x
3 March 2018 - 3rd Year Firing, 



Downrange surveys of habitat 



continue through breeding season 



11 - 17 March No x x x x x x



18 - 24 March No x x x x x x



25 - 31 March No x x x x x x



1 - 7 April x x x x x x



8 - 14 April x x x x x x



15 - 21 April x x x x x x



22 - 28 April x x x x x x



29 April - 5 May x x x x x x



6 - 12 May 6-May-18 x x x x x



A downrange survey of Booker Range was conducted on 6 



May 2018. The area surveyed was within the A20-26 and 



A20-84 RCW clusters.  No damaged trees or tree mortality 



was observed during this survey.



Linden



13 - 19 May



20 - 26 May



27 May - 2 June



3 - 9 June



10 - 16 June



17 - 23 June



24 - 30 June











1 - 7 July



8 - 14 July



15 - 21 July



22 - 28 July



29 July - 4 Aug.



5 - 11 August



12 - 18 August



19 - 25 August



26 Aug. - 1 Sep.



2 - 8 September



9 - 15 



September



16 - 22 



September



23 - 29 



September



30 Sep. - 6 Oct.



7 - 13 October



14 - 20 October



21 - 27 October



28 Oct. - 3 Nov.











4 - 10 



November



11 - 17 



November



18 - 24 



November



25 Nov. - 1 Dec.



2 - 8 December



9 - 15 



December



16 - 22 



December



23 - 29 



December



2019



30 Dec. - 5 Jan.



6 - 12 January



13 - 19 January



20 - 26 January



27 Jan. - 2 Feb.



3 - 9 February



10 - 16 



February



17 - 23 



February



24 Feb. - 2 Mar.











3 - 9 March
3 March 2019- 4th Year Firing, 



Downrange surveys of habitat 



continue through breeding season 



10 - 16 March



17 - 23 March



24 - 30 March



31 Mar. - 6 April



7 - 13 April



14 - 20 April



21 - 27 April



28 Apr. - 4 May



5 - 11 May



12 - 18 May



19 - 25 May



26 May - 1 June



2 - 8 June



9 - 15 June



16 - 22 June



23 - 29 June



30 June - 6 July











7 - 13 July



14 - 20 July



21 - 27 July



28 July - 3 Aug.



4 - 10 August



11 - 17 August



18 - 24 August



25 - 31 August



1 - 7 September



8 - 14 



September



15 - 21 



September



22 - 28 



September



29 Sept. - 5 



Oct.



6 - 12 October



13 - 19 October



20 - 26 October



27 Oct. - 2 Nov.



3 - 9 November











10 - 16 



November



17 - 23 



November



24 - 30 



November



1 - 7 December



8 - 14 



December



15 - 21 



December



22 - 28 



December



29 Dec. - 4 Jan. 



2020



5 - 11 January



12 - 18 January



19 - 25 January



26 Jan. - 1 Feb.



2 - 8 February



9-15 February



16 - 22 



February



23 - 29 



February



1 - 7 March
3 March 2020 - 5th Year Firing, 



Downrange surveys of habitat 



continue through breeding season 











8 - 14 March



15 - 21 March



22 - 28 March



29 Mar - 4 April



5- 11 April



12 - 18 April



19 - 25 April



26 April - 2 May



3 - 9 May



10 - 16 May



17 - 23 May



24 - 30 May



Last Downrange Monitoring Check - May 2020



























































Berm additions scheduled to take place 7-1-2017 with completion anticipated 1 
January 2018.



































































NESTING 



DATA, Last 



5 years 



Banded, 



Less Takes 



& A20 [n = 



73]:  FY 



2013 - 2017 



CLUSTER NESTING STATUS ATTEMPT



S 



OR 



F EGG



NESTLI



NG



BAND



ED



FLEDG



ED



ADUL



TS



HELPER



S



HELPE



RS



NEST 



TREE



mon or 



recurit



BAND



ER DATE NEST



DATE 



RENEST



UNBAND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacted



DMPRC 



Impacted Year
Mgt. 



Stategy



A03-A 2e,3e,2n,2b,1m1f,2F Y S 3 2 2 2 4 2 2 6757 E L 5/3/2013 1 1 1 2013



A03-A 1e,4e,3n1e,3b,1m2f,3F Y S 4 3 3 3 4 2 2 6757 E L 4/22/2014 1 1 2 2014



A03-A 1e,4e,2n2e,3b,2m1f,3F Y S 4 3 3 3 4 2 2 6757 E L 4/15/2015 2 1 2015



A03-A 4e,4e,3n,3b,3m,3F Y S 4 3 3 3 4 2 2 6757 E K 4/14/2016 3



Dixie Rd 



BA 2016 PC



A03-A 2e,4e,3n1e,2b,1m1f,2F Y S 4 3 2 2 4 2 2 6757 E S 4/13/2017 1 1



Dixie Rd 



BA 2017 PC



A03-C 1e,5e,1n4e,1b3e,1f,1F Y S 5 1 1 1 3 1 1 6919 E L 5/10/2013 1 2013



A03-C
1e,2e,4e,2n2e,2b,1m1f,2



F Y S 4 2 2 2 3 1 1 7100 E L 4/22/2014 1 1 2014



A03-C 1e,6e,1n4e,1b,1m,1F Y S 6 1 1 1 5 3 3 7100 E L 4/22/2015 1 1 2015



A03-C 1e,3e,2n1e,2b,2f,2F Y S 3 2 2 2 5 3 3 7770 E K 4/22/2016 2



Dixie Rd 



BA 2016 PC



A03-C 2e,1n1e,1b,1f,1F Y S 2 1 1 1 3 1 1 8129 E S 5/12/2016 1 1



Dixie Rd 



BA 2017 PC



A08-A 4e,4e,3n,3b,1m,1F Y S 4 3 3 1 4 2 2 6583 M L 4/10/2013 1 2013



A08-A 4e,3n1e,3b,2m1f,3F Y S 4 3 3 3 5 3 3 6729 M L 4/21/2014 2 1 2014



A08-A 2e,5e,5n,4b,3m1f,4F Y S 5 5 4 4 6 4 4 6729 M L 4/17/2015 1 3 1 2015



A08-A
4e,3n1e,4b,0n,4e,3n,2b1



e,1m1f Y F 8 7 6 0 6 4 4



6729, 



3626A M K 4/22/2016 5/25/2016 2016 PC



A08-A 4e,4e,2n3e,2b,1m,1F Y S 4 2 2 1 5 3 3 3626A M S 4/19/2017 1 1 2017 PC



A11-A 4e,4e,3n,3b,2f1m,3F Y S 4 3 3 3 3 1 1 3950 M L 4/22/2013 1 2 MCOE 2013



A11-A
2e,0e,3e,4e,3n,3b,1m2f,3



F Y S 6 3 3 3 4 2 2



3950, 



7402 M L 4/21/2014 5/13/2014 1 2 MCOE 2014



A11-A 2e,3e,3n,3b,2m1f,3F Y S 3 3 3 3 4 2 2 7402 M L 4/17/2015 2 1 MCOE 2015



A11-A 3e,2e,2n,2b,2f,2F Y S 3 2 2 2 4 2 2 7402 M K 4/22/2016 1 2 2016 PC



A11-A 1e,3e,3n,3b,3f,3F Y S 3 3 3 3 4 2 2 8125 M S 4/19/2017 1 3 2017 PC



A14-A 3e,0e,1e,0e Y F 4 0 0 0 4 2 2



5248, 



7126 R L 4/29/2013 5/29/2013 2013



A14-A 1e,4e,2n1e,2b,2m,2F Y S 4 2 2 2 4 2 2 5248 R L 5/13/2014 1 2 2014



A14-A 3e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 3 1 1 5248 M L 4/29/2015 1 2 2015



A14-A 4e,1n3e,2b,1m1f,2F Y S 4 2 2 2 4 2 2 7700 M K 4/18/2016 1 1 1 2016 PC



A14-A 4e,2n1e,2b,2f,2F Y S 4 2 2 2 4 2 2 5248 M S 5/3/2017 2 2017 PC



A19-A 4e,1e,4e,2n,2b,2f,2F Y S 7 2 2 2 5 3 3 6823 M L 5/3/2013 5/24/2013 1 2 2013



A19-A
1e,0e,2e,3e,3e,3e,3e,3e,



0e Y F 4 0 0 0 4 2 2 7423 M L 5/5/2014 2014



A19-A 1e,5e,5e,5e,5e,5e,0e Y F 5 0 0 0 3 1 1 7423 M L 4/30/2015 2015



A19-A 2e,0e,1e,3e,3e,0e Y F 5 0 0 0 2 0



7748, 



7749 M K 4/26/2016 5/3/2016 2 2016 PC











A19-A 1e,1e,3e,1n1e,1b,1f,1F Y S 3 1 1 1 2 0 7423 M S 5/8/2017 1 1 2017 PC



A21-A NP 0 0 0 0 4 2 2 M L 2013



A21-A 2e,2e,1n1e,1b,1f,1F Y S 2 1 1 1 4 2 2 5150 M L 4/25/2014 1 2014



A21-A 4e,4e,3n,3b,2f1m,3F Y S 4 3 3 3 4 2 2 5150 M L 4/16/2015 1 2 2015



A21-A 1e,0e,3e,2n,2b,1m1f,2F Y S 4 2 2 2 3 1 1



7211, 



4799A M K 4/26/2016 5/9/2016 1 1 2016 PC



A21-A
4e,0e,2e,4e,2n,2b,1m1f,2



F Y S 8 2 2 2 2 0



4343A



, 



4799A M S 4/24/2017 5/8/2017 1 1 2017 PC



A21-B 3e,3e,1n2e,1b,1m,1F Y S 3 1 1 1 4 2 2 5263A M L 5/3/2013 1 2013



A21-B 2e,0e,4e,4e,3n,3b,3m,3F Y S 6 3 3 3 6 4 4



5263A,



5888 M L 5/5/2014 5/27/2014 1 3 2014



A21-B 4e,3n,3b,3m,3F Y S 4 3 3 3 3 1 1 5195 M L 4/30/2015 2 3 2015



A21-B 4e,4e,2n1e,2b1e,1f,1F Y S 4 2 2 1 3 1 1 5889 M K 5/3/2016 1 1 2016 PC



A21-B 1e,4e,0e,1e,4e,3n,0n Y F 8 3 0 0 2 0



8225, 



7897 M S 4/17/2017 5/8/2017 1 2017 PC



A22-F 2n1e,2b,1f,1F Y S 3 2 2 1 3 1 1 7052A R L 5/17/2013 1 2013



A22-F 3e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 3 1 1 7052A R L 5/12/2014 1 1 1 2014



A22-F 3e,3e,2n1e,2b,1f,1F Y S 3 2 2 1 2 0 7052A R L 4/27/2015 1 1 2015



A22-F 1e,2e,1n1e,1b,1m,1F Y S 2 1 1 1 2 0 6873 M K 4/26/2016 1 2016 PC



A22-F 2e,4e,4n,3b,1m2f,2F Y S 4 4 3 2 2 0 7052A M S 4/24/2017 1 2 2017 PC



A25-C 1e,4e,3n,3b,2f1m,3F Y S 4 3 3 3 4 2 2 6087A R L 4/18/2013 1 2 2013



A25-C 3e,3e,3n,3n,3b,1m2f,3F Y S 3 3 3 3 5 3 3 6088A R L 4/25/2014 1 2 2014



A25-C 2e,3e,2n1e,2b,1m1f,2F Y S 3 2 2 2 5 3 3 7666 R L 4/14/2015 1 1 2015



A25-C 3e,3e,3n,3b,1m2f,3F Y S 3 3 3 3 5 3 3 6090A M K 4/18/2016 1 2 2016 PC



A25-C 2e,4e,2n2e,2b,2m,2F Y S 4 2 2 2 6 4 4 6090A M S 4/17/2017 2 2017 PC



AA04-B 2e,0e Y F 2 0 0 0 3 1 1 7155A R L 5/3/2013 1 2013



AA04-B 3e,3e,3e,3n,3b,2m1f,3F Y S 3 3 3 3 2 0 7155A R L 4/25/2014 2 1 2014



AA04-B
1e,1e,0e,4e,3n,3b,2m1f,3



F Y S 5 3 3 3 3 1 1 7155A R L 4/14/2015 5/5/2015 2 1 2015



AA04-B 1e,0e Y F 1 0 0 0 3 1 1 7156A M K 4/22/2016 2016 PC



AA04-B 2e,3e,3n,3b,1m2f,3F Y S 3 3 3 3 2 0 8229 M S 4/17/2017 1 2 2017 PC



BB10-A 2e,3e,2n1e,2b,2f,2F Y S 3 2 2 2 2 0 4255 E L 5/6/2013 2 2013



BB10-A 1e,4e,4n,3b,1m2f,3F Y S 4 4 3 3 2 0 6119 E L 4/22/2014 1 2 2014



BB10-A 5e,5e,3n,3b,1m2f,3F Y S 5 3 3 3 2 0 7422 M L 4/24/2015 1 2 2015



BB10-A 3e,4e,3n,3b,3f,3F Y S 4 3 3 3 2 0 6119 M K 4/26/2016 3 2016 PC



BB10-A 4e,4e,3n,2b,0n Y F 4 3 2 0 3 1 1 7999 M C 5/27/2017 1 2017 PC



C01-A captured by C1-B C M C 2017 PC



C01-A NP 0 0 0 0 3 1 1 M L 2015



C01-A 2e,3e,3e,1n2e,1b,1f,1F Y S 3 1 1 1 2 0 7168 M L 4/17/2013 1 2013











C01-A 5e,5e,2n,2b,1m1f,2F Y S 5 2 2 2 5 3 3 7372 M L 4/24/2014 1 1 2014



C01-A 3e,4e,4e,3e,3e,0e Y F 4 0 0 0 2 0 7372 M R 4/18/2016 2016 PC



C02-A 1e,0e Y F 1 0 0 0 2 0 5746 E L 4/29/2013 2013



C02-A 2e,3e,0e Y F 3 0 0 0 2 0 7433 E L 5/14/2014 2014



C02-A 1e,0e,2e,2e,2n,2b,2f,2F Y S 3 2 2 2 2 0 7433 M L 4/16/2015 5/6/2015 2 2015



C02-A 4e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 2 0 7433 M R 4/18/2016 2 1 2016 PC



C02-A 3e,2n,2b,1m1f,2F Y S 3 2 2 2 2 0 6113A M C 5/4/2017 1 1 2017 PC



C04-A 3e,3n,2b,2m,2F Y S 3 3 2 2 2 0 6841 M L 4/29/2013 2 2013



C04-A 1e,3e,3n,2b,1m1f,2F Y S 3 3 2 2 3 1 1 6098A M L 4/24/2014 1 1 2014



C04-A 2e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 3 1 1 6099A M L 4/28/2015 2 1 2015



C04-A 2e,0e Y F 2 0 0 0 2 0 6841 M R 5/9/2016 1 2016 PC



C04-A 4e,4e,1n3e,1b,1m,1F Y S 4 1 1 1 2 0 6099A M C 4/27/2017 1 2017 PC



D04-A 4e,3n,3b,1m2f,3F Y S 4 3 3 3 2 0 393 M L 5/9/2013 1 2 DMPRC 2013



D04-A
1e,3e,0e,1e,0e,2e,3e,2n,



1b,1m,1F Y S 8 2 1 1 3 1 1 393 M L 5/9/2014



5/29/2014, 



6/12/2014 1 DMPRC 2014



D04-A 4e,4e,2n,2b,1m1f,2F Y S 4 2 2 2 3 1 1 4104 M L 4/20/2015 1 1 DMPRC 2015



D04-A 1e,4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 3 1 1 4104 M K 4/22/2016 1 2 2016 PC



D04-A 3e,3n,3b,1m2f,3F Y S 3 3 3 3 4 2 2 4104 M K 4/25/2017 1 1 2 2017 PC



D06-A 4e,2n2e,2b2e,1m1f,2F Y S 4 2 2 2 2 0 6859 R L 4/26/2013 1 1 DMPRC 2013



D06-A 1e,4e,4e,3n,2b,2m,2F Y S 4 3 2 2 3 1 1 5613 R L 4/23/2014 2 DMPRC 2014



D06-A 3e,3e,1n2e,1b,1f,1F Y S 3 1 1 1 3 1 1 5260A M L 5/5/2015 1 DMPRC 2015



D06-A 1e,3e,3n,2b,2f,2F Y S 3 3 2 2 3 1 1 5260A M K 5/4/2016 2 2016 PC



D06-A 3e,3e,3n,3b,3m,3F Y S 3 3 3 3 3 1 1 5260A M K 4/25/2017 3 2017 PC



D11-D 4e,2n2e,3b,2m1f,3F Y S 4 3 3 3 3 1 1 5763A M L 5/9/2013 2 1 MCOE DMPRC 2013



D11-D 2e,3e,2n1e,2b,2m,2F Y S 3 2 2 2 4 2 2 6577 M L 5/1/2014 2 MCOE DMPRC 2014



D11-D 1e,4e,4e,3e,0e,2e,4e,0e Y F 8 0 0 0 2 0 7639 M L 4/6/2015 5/12/2015 MCOE DMPRC 2015



D11-D 3e,0e Y F 3 0 0 0 3 1 1 5595 M K 4/21/2016 2016 PC



D11-D 3e,3e,2n,0n Y F 3 2 0 0 2 0 7987 M K 5/12/2017 2017 PC



E01-C NP 0 0 0 0 2 0 M R 2016 PC



E01-C NP 0 0 0 0 3 1 1 M K 2017 PC



E01-C 3e,2n1e,1b,1f,1F Y S 3 2 1 1 3 1 1 7245 M L 4/29/2013 1 2013



E01-C 3e,0e Y F 3 0 0 0 3 1 1 7245 M L 4/30/2014 1 2014



E01-C 1e,4e,4n,2b,1m1f,2F Y S 4 4 2 2 3 1 1 7498 M L 4/10/2015 1 1 2015



E01-D 3e,3e,3n,2b,1m1f,2F Y S 3 3 2 2 2 0 5647 M L 4/18/2013 1 1 2013



E01-D 4e,1n2e,1b,1m,1F Y S 4 1 1 1 2 0 5647 M L 4/30/2014 1 2014



E01-D 2e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 2 0 7427 M L 4/14/2015 1 1 2 2015



E01-D 1e,4e,3n,3b,3f,3F Y S 4 3 3 3 3 1 1 7427 M R 4/25/2016 3 2016 PC



E01-D 1e,4e,4n,0n Y F 4 4 0 0 3 1 1 7427 M K 4/18/2017 2017 PC



E01-E NP 0 0 0 0 6 4 4 M K 1 2017 PC



E01-E 4e,4e,1n2e,1b2e,1m,1F Y S 4 1 1 1 3 1 1 5807A M L 4/24/2013 1 2013



E01-E 4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 3 1 1 5807A M L 4/25/2014 1 2 2014



E01-E 3e,4e,4n,4b,3m1f,4F Y S 4 4 4 4 4 2 2 7161 M L 4/14/2015 3 1 2015



E01-E 4e,4e,3n1e,3b,1m2f,3F Y S 4 3 3 3 3 1 1 7161 M R 4/18/2016 1 2 2016 PC



E04-A 3e,3e,3e,0e Y F 3 0 0 0 2 0 2537A M L 5/21/2013 DMPRC 2013











E04-A 1e,3e,3e,3n,3b,1m2f,3F Y S 3 3 3 3 2 0 2538A M L 5/2/2014 1 2 DMPRC 2014



E04-A 4e,4e,4n,3b,1m2f,3F Y S 4 4 3 3 2 0 7463 M L 4/23/2015 1 2 DMPRC 2015



E04-A
1e,3e,2n2e,0n,3e,2n1e,2



b,2m,2M Y S 7 4 2 2 2 0 7463 M R 5/2/2016 6/6/2016 2 2016 PC



E04-A 2e,4e,4n,4b,1m2f,3F Y S 4 4 4 1 2 0 7463 M K 4/17/2017 1 2 2017 PC



E05-A 4e,4e,2n,2b,2f,2F Y S 4 2 2 2 2 0 7096 R L 4/24/2013 2 2013



E05-A 1e,3e,3e,3e,0e Y F 3 0 0 0 2 0 7096 R L 5/2/2014 1 2014



E05-A
4e,4e,0e,3e,2n1e,2b,2f,2



F Y S 7 2 2 2 2 0 7648 M L 4/9/2015 5/6/2015 2 2015



E05-A
3e,4e,3n,0n,1e,3e,3n,2b,



2f,2F Y S 7 6 3 2 2 0 7648 M R 4/11/2016 5/9/2016 2 2016 PC



E05-A 2e,4e,3n,3b,2f,2F Y S 4 3 3 2 2 0 7648 M K 4/17/2017 2 2017 PC



E07-B
4e,0e,3e,3e,2n,2b,1m1f,2



F Y S 7 2 2 2 2 0



7159,



7257A R 4/24/2013 5/21/2013 1 1 2013



E07-B 4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 3 1 1 7257A R 4/17/2014 1 2 2014



E07-B 4e,3n,3b,0n Y F 4 3 3 0 4 2 2 7257A R L 4/15/2015 2015



E07-B 4e,2e,0e Y F 4 0 0 0 3 1 1 7257A M R 4/25/2016 1 2016 PC



E07-B 3e,3e,2n,2b,2f,2F Y S 3 2 2 2 2 0 7257A M K 4/24/2017 2 2017 PC



F07-A 3e,2n,2b,1m1f,2F Y S 3 2 2 2 2 0 5747 R L 4/29/2013 1 1 2013



F07-A 4e,2n2e,0n0e,3e,0e Y F 7 2 0 0 3 1 1



2643A,



2645A R L 5/9/2014 6/2/2014 2014



F07-A 3e,3e,2n1e,2b,1m1f,2F Y S 3 2 2 2 3 1 1 7556 E L 4/23/2015 1 1 2015



F07-A 3e,3e,3e,3e,3e,3e,3e,3e Y F 3 0 0 0 4 2 2 7556 M R 5/4/2016 2016 PC



F07-A 4e,4e,1n2e,1b2e,0n Y F 4 1 1 0 4 2 2 2645A M K 5/10/2017 1 2017 PC



G02-A solitary NS 1 R L 2013



G02-A 1e,4e,2n2e,2b,1m1f,2F Y S 4 2 2 2 2 0 7417 R L 5/1/2014 1 1 2014



G02-A 4e,3n,3b,2m,2F Y S 4 3 3 2 3 1 1 7417 E L 4/23/2015 2 2015



G02-A 1e,5e,4n,3b,1m2f,3F Y S 5 4 3 3 3 1 1 7417 M R 4/13/2016 1 2 2016 PC



G02-A 5e,4n,4b,3m1f,4F Y S 5 4 4 4 3 1 1 7417 M K 4/27/2017 3 1 2017 PC



G06-B NP 0 0 0 0 2 0 M R 2016 PC



G06-B NP 0 0 0 0 3 1 1 M K 1 2017 PC



G06-B 4e,3e,3n,3b,3m,3F Y S 4 3 3 3 3 1 1 7085 M L 4/29/2013 3 2013



G06-B 1e,3e,3n,3b,1m2f,3F Y S 3 3 3 3 2 0 3116A M L 5/1/2014 1 2 2014



G06-B 3e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 2 0 7405 M L 4/23/2015 1 1 2015



GRC-A 2e,0e Y F 2 0 0 0 3 1 1 6533 M L 4/25/2013 1 2013



GRC-A 3e,3e,2n,2b,2f,2F Y S 3 2 2 2 3 1 1 6533 M L 5/23/2014 2 2014



GRC-A 3e,3n,2b,1m1f,2F Y S 3 3 2 2 3 1 1 6533 M L 4/20/2015 1 1 2015



GRC-A 3e,4e,4n,4b,2m2f,4F Y S 4 4 4 4 4 2 2 6533 M K 4/18/2016 2 2 2016 PC



GRC-A 2e,4e,3n1e,3b,3m,3F Y S 5 3 3 3 3 1 1



6533, 



4110 M S 4/17/2017 1 3 2017 PC



GRC-B 4e,4e,4n,4b,1m,1F Y S 4 4 4 1 4 2 2 6907 E L 4/25/2013 1 2013



GRC-B 4e,3n1e,3b,3f,3F Y S 4 3 3 3 3 1 1 2780 E L 5/12/2014 3 2014



GRC-B 2e,3e,3n,3b,2m1f,3F Y S 3 3 3 3 3 1 1 6072 E L 4/28/2015 2 1 2015



GRC-B 4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 4 2 2 6072 M K 5/3/2016 1 2 2016 PC



GRC-B 1e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 4 2 2 6072 M S 4/24/2017 1 1 2017 PC



H05-A 2e,2e,1n,1b,1m,1F Y S 2 1 1 1 4 2 2 5126A R L 4/22/2013 1 2013











H05-A 3e,4e,4n,4b,1m3f,4F Y S 4 4 4 4 4 2 2 5126A R L 5/1/2014 1 3 2014



H05-A
3e,4e,3e,2e,0e,3e,1n2e,1



b2e,1f,1F Y S 7 1 1 1 6 4 4 5126A M L 4/29/2015 6/11/2015 1 2015



H05-A 4e,4e,4e,4e,0e Y F 4 0 0 0 3 1 1 5126A M R 5/4/2016 2016 PC



H05-A 4e,4e,0e,3e,1n,0n Y F 7 1 0 0 3 1 1 5127A M K 4/27/2017 5/26/2017 2017 PC



HRC-A
4e,0e,2e,3e,2n,2b,1m1f,2



F Y S 7 2 2 2 2 0 6229 E L 4/24/2013 5/10/2013 1 1 MCOE 2013



HRC-A 2e,5e,5e,3n,3b,2m1f,3F Y S 5 3 3 3 3 1 1 4909A E L 4/24/2014 2 1 MCOE 2014



HRC-A 3e,3e,3e,0e Y F 3 0 0 0 2 0 7509 E L 5/15/2015 MCOE 2015



HRC-A 1e,3n,2b,1m1f,2F Y S 3 3 2 2 2 0 7509 E R 5/17/2016 1 1 MCOE 2016 PC



HRC-A 1e,4e,0e,2e,3e,0e Y F 7 0 0 0 2 0 8260 E K 4/28/2017 1 MCOE 2017 PC



J04-B Inactive I R L 2013



J04-B 3e,2n,2b,1m1f,2F Y S 3 2 2 2 2 0 2698A R L 5/20/2014 1 1 2014



J04-B 2e,4e,4n,3b,1m2f,3F Y S 4 4 3 3 5 3 3 2698A R L 4/21/2015 1 2 2015



J04-B 2e,4e,2n2e,2b2e,2f,2F Y S 4 2 2 2 3 1 1 2698A E K 4/19/2016 2 2016 UC



J04-B 4e,4e,4n,4b,3m1f,2F Y S 4 4 4 2 4 2 2 8142 E S 4/20/2017 2 2017 UC



J08-A 4e,4e,4n,4b,2m2f,4F Y S 4 4 4 4 5 3 3 3128A E L 4/16/2013 2 2 DMPRC 2013



J08-A 5e,5e,4n,4b,2m2f,4F Y S 5 4 4 4 4 2 2 3131A E L 4/17/2014 2 2 DMPRC 2014



J08-A 5e,5e,4n,4b,2m2f,4F Y S 5 4 4 4 4 2 2 3131A E L 4/14/2015 2 2 DMPRC 2015



J08-A 5e,5e,3n,3b,2m1f,3F Y S 5 3 3 3 4 2 2 3131A E K 4/13/2016 2 1 2016 UC



J08-A 5e,6e,2n1e,2b,1m1f,2F Y S 6 2 2 2 2 0 3131A E S 4/27/2017 1 1 2017 UC



J09-A
3e,4e,0e,2e,2e,1e,0e,3e,



0e Y F 9 0 0 0 3 1 1



7164/4



798A M L 4/9/2013 5/28/2013 DMPRC 2013



J09-A 1e,4e,4e,4n,4b,3m1f,4F Y S 4 4 4 4 3 1 1 7164 M L 4/17/2014 3 1 DMPRC 2014



J09-A 4e,4e,0e,3e1n,1e,0e Y F 8 1 0 0 3 1 1 7450 M L 4/21/2015 5/26/2015 DMPRC 2015



J09-A
3e,0e,2e,3e,3n,3b,2m1f,3



F Y S 6 3 3 3 2 0 7164 M K 4/19/2016 4/25/2016 2 1 2016 UC



J09-A 4e,4e,3n,2b,1f,0f Y F 4 3 2 0 2 0 7164 M S 5/3/2017 2017 UC



K12-A 4e,3n1e,2b,2m,2F Y S 4 3 2 2 3 1 1 5852 E L 5/3/2013 2 MCOE DMPRC 2013



K12-A 1e,4e,2n,2b,0n Y F 4 2 2 0 3 1 1 5852 E L 5/9/2014 MCOE DMPRC 2014



K12-A 4e,3e,2n,2b,2f,2F Y S 4 2 2 2 2 0 5852 E L 5/1/2015 2 MCOE DMPRC 2015



K12-A
2e,3e,0e,1e,0e,3e,2n1e,2



b,1m1f,2F Y S 7 2 2 2 2 0



5678A



, 



5731, 



5852 E R 4/21/2016



5/11/2016



, 



5/17/2016 1 1 MCOE 2016 PC



K12-A 4e,4e,2n,2b,2m,2F Y S 4 2 2 2 3 1 1 5678A E K 4/21/2017 2 MCOE 2017 PC



K12-B 1e,4e,2n,2b,2f,2F Y S 4 2 2 2 2 0 7260 M L 4/15/2013 2 MCOE DMPRC 2013



K12-B 1e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 2 0 7260 M L 4/14/2014 ` 2 1 MCOE DMPRC 2014



K12-B 4e,3n,3b,3f,3F Y S 4 3 3 3 3 1 1 7472 M L 4/24/2015 3 MCOE DMPRC 2015



K12-B 3e,1n1e,1b,1f,1F Y S 3 1 1 0 2 0 7949 M R 5/27/2016 MCOE 2016 PC



K12-B 4e,1n3e,2n,1b,1f,1F Y S 4 2 1 1 2 0 7949 M K 5/5/2017 1 MCOE 2017 PC



K13-A 1e,2e,2e,0e,3e,3e,0e Y F 5 0 0 0 2 0 7086 M L 5/3/2013 6/7/2013 MCOE 2013



K13-A
2e,0e,3e,4e,2n2e,2b,1m1



f,2F Y S 6 2 2 2 2 0



7086, 



5019 M L 5/6/2014 5/23/2014 1 1 MCOE 2014











K13-A 3e,3e,1n,1b,1m,1F Y S 3 1 1 1 2 0 1210 M L 4/24/2015 1 MCOE 2015



K13-A 3e,3e,2n1e,2b,1m1f,2F Y S 3 2 2 2 2 0 5019 M R 4/27/2016 1 1 MCOE 2016 PC



K13-A 1e,4e,2n2e,1b1e,1f,1F Y S 4 2 1 1 2 1 1 5019 M K 4/21/2017 1 MCOE 2017 PC



K13-B 3e,3e,2n,2b,1m1f,2F Y S 3 2 2 2 2 0 4945A E L 5/10/2013 1 1 MCOE 2013



K13-B 1e,4e,3n,3b,2f,2F Y S 4 3 3 2 3 1 1 6133 E L 4/24/2014 2 MCOE 2014



K13-B 4e,4e,1n,1b,1f,1F Y S 4 1 1 1 2 0 6133 E L 4/24/2015 1 MCOE 2015



K13-B 2e,4e,3n,2b,1m1f,2F Y S 4 3 2 2 3 1 1 6133 E R 4/21/2016 1 1 MCOE 2016 PC



K13-B
3e,3e,0e,1e,3e,1n2e,1b,1



f,1F Y S 6 1 1 1 2 0 4944A E K 5/4/2017 1 MCOE 2017 PC



K13-C inactive I E L MCOE 2014



K13-C inactive I E L MCOE 2015



K13-C inactive I E R MCOE 2016 PC



K13-C 1e,3e,0e,2e,3e,1n,1b,0n Y F 6 1 1 0 2 0 7066A E K 4/26/2017 1 MCOE 2017 PC



K13-C Inactive z 1 E L MCOE 2013



K14-A 2e,4e,2n2e,2b,1m1f,2F Y S 4 2 2 2 2 0 7143 E L 5/10/2013 1 1 MCOE 2013



K14-A 4e,5e,3n2e,3b,2m1f,3F Y S 5 3 3 3 2 0 7143 E L 4/24/2014 2 1 MCOE 2014



K14-A 1e,5e,4n,3b,1m2f,3F Y S 5 4 3 3 3 1 1 7143 E L 4/16/2015 1 2 MCOE 2015



K14-A 5e,4n,4b,1m3f,4F Y S 5 4 4 4 4 2 2 7143 E R 4/21/2016 1 3 MCOE 2016 PC



K14-A 2e,3e,2n,1b,1f,1F Y S 3 2 1 1 2 0 7790 E K 4/26/2017 1 MCOE 2017 PC



K14-B 3e,3e,2n,2b,1m1f,0F Y F 3 2 2 0 2 0 6231 M L 5/17/2013 MCOE 2013



K14-B 3e,2n1e,2b,2f,2F Y S 3 2 2 2 2 0 7376 M L 4/24/2014 2 MCOE 2014



K14-B 2e,1n1e,1b,0n Y F 2 1 1 0 2 0 7376 M L 5/14/2015 MCOE 2015



K14-B 1e,3e,1n2e,1b,1f,1F Y S 3 1 1 1 2 0 7636 M R 4/27/2016 1 MCOE 2016 PC



K14-B 3e,3e,3n,3b,0n Y F 3 3 3 0 2 0 7636 M K 4/26/2017 MCOE 2017 PC



K16-B 1e,4e,3n,3b,2f1m,3F Y S 4 3 3 3 3 1 1 4562A E L 4/23/2013 1 2 MCOE 2013



K16-B 4e,4e,3n1e,3b,1m2f,3F Y S 4 3 3 3 4 2 2 4562A E L 5/2/2014 1 2 MCOE 2014



K16-B 2e,4e,4n,3b,2m1f,3F Y S 4 4 3 3 3 1 1 7368 E L 4/16/2015 2 1 MCOE 2015



K16-B 4e,4e,3n,3b,3f,3F Y S 4 3 3 3 3 1 1 7368 E R 4/27/2016 3 MCOE 2016 PC



K16-B 3e,3e,3n,3b,1m2f,3F Y S 3 3 3 3 5 3 3 7368 E K 4/21/2017 1 2 MCOE 2017 PC



K19-A inactive I M R MCOE 2016 PC



K19-A 3e,3e,2n1e,2b,1m1f,1F Y S 3 2 2 1 3 1 1 5826A M K 5/11/2017 1 1 MCOE 2017 PC



K19-A  



(old name 



K20-C) captured by K19-B C E L MCOE 2015
K19-A  (old 



name K20-



C) 3 females, no male NS 3 R L MCOE 2014



K19-A  (old 



name K20-



C) 1e,3e,1n1e,1b,0n Y F 3 1 1 0 2 0 5826A R L 4/15/2013 MCOE 2013



K20-B 2e,3e,1n2e,1b,1m,1F Y S 3 1 1 1 3 1 1 3751A E L 4/15/2013 1 MCOE 2013



K20-B 2e,4e,1n3e,1b,1f,1F Y S 4 1 1 1 2 0 5825A E L 4/14/2014 1 MCOE 2014



K20-B 4e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 2 0 5825A E L 4/16/2015 1 1 MCOE 2015



K20-B 3e,3e,2n,2b,2f,2F Y S 3 2 2 2 3 1 1 5825A E R 4/13/2016 2 MCOE 2016 PC



K20-B 4e,2b,2f,2F Y S 4 2 2 2 2 0 8266 E K 5/2/2017 2 MCOE 2017 PC



K23-A 2e,4e,2n1e,2b,1f,1F Y S 4 2 2 1 2 0 7094 R L 4/15/2013 1 MCOE 2013











K23-A
4e,0e,4e,4e,3n1e,3b,1m1



f1u,2F Y S 8 3 3 2 4 2 2 7094 R L 4/14/2014 5/2/2014 1 1 MCOE 2014



K23-A 6e,6e,3n,3b,1f,0F Y F 6 3 3 0 4 2 2 7094 E L 5/1/2015 MCOE 2015



K23-A 3e,3e,3n,0n Y F 3 3 0 0 2 0 7782 E R 4/26/2016 MCOE 2016 PC



K23-A 1e,3e,0e,1e,3e,2n,0n Y F 6 2 0 0 2 0 7782 E K 4/26/2017 MCOE 2017 PC



K23-B 3e,4e,1n3e,1b,1f,1F Y S 4 1 1 1 2 0 7106 E L 4/24/2013 1 MCOE 2013



K23-B 1e,4e,2n2e,1b2e,1f,1F Y S 4 2 1 1 2 0 7356 E L 4/14/2014 1 MCOE 2014



K23-B 1e,4e,3n,3b,2f,2F Y S 4 3 3 2 2 0 7356 E L 4/13/2015 2 MCOE 2015



K23-B 3e,4e,2n,2b,1m1f,2F Y S 4 2 2 2 4 2 2 7783 E R 4/19/2016 1 1 MCOE 2016 PC



K23-B 4e,4e,3n,3b,3m,3F Y S 4 3 3 3 4 2 2 7783 E K 4/21/2017 1 3 MCOE 2017 PC



K24-A 3e,3e,3e,0e Y F 3 0 0 0 2 0 2596A M L 5/3/2013 MCOE 2013



K24-A 3e,3e,2n1e,2b,2f,2F Y S 3 2 2 2 2 0 2596A M L 4/24/2014 2 MCOE 2014



K24-A 2e,1n1e,1b,1m,1F Y S 2 1 1 1 3 1 1 2596A M L 4/24/2015 1 MCOE 2015



K24-A 3e,4e,2n1e,2b,2m,2F Y S 4 2 2 2 3 1 1 3688 M R 4/19/2016 2 MCOE 2016 PC



K24-A 4e,3e,2n,2b,1m1f,2F Y S 4 2 2 2 3 1 1 3688 M K 5/2/2017 1 1 MCOE 2017 PC



K24-B
1e,4e,4e,4e,4e,4e,4e,6e,



6e,4e,0e Y F 6 0 0 0 2 0 7105 R L 4/15/2013 MCOE 2013



K24-B
4e,2n,2b,0n,2e,4e,4e,1n1



e,1b,1m,0n0F Y F 8 3 3 0 2 0 6911 R L 4/24/2014 5/23/2014 MCOE 2014



K24-B
1e,4e,4e,4e,1e,5e,5e,5e,



5e,0e Y F 9 0 0 0 3 1 1 6911 M L 4/13/2015 5/15/2015 MCOE 2015



K24-B 1e,0e Y F 1 0 0 0 3 1 1 6650 M R 4/26/2016 MCOE 2016 PC



K24-B 5e,5e,5e,2e,0e Y F 5 0 0 0 3 1 1 8137 M K 4/21/2017 MCOE 2017 PC



K26-A
2e,5e,2n1e,0n,4e,4e,2e,1



e,0e Y F 9 2 0 0 3 1 1 5603A M L 4/15/2013 DMPRC 2013



3RD 



BIRD IS 



A 



FEMALE



K26-A 2e,4e,2n2e,2b,2m,2F Y S 4 2 2 2 2 0 3804A M L 4/23/2014 2 DMPRC 2014



K26-A 4e,2n1e,2b,2m,2F Y S 4 2 2 2 3 1 1 7696 M L 4/23/2015 2 DMPRC 2015



K26-A 3e,3e,3n,3b,3f,3F Y S 3 3 3 3 4 2 2 7928 M R 5/3/2016 3 2016 PC



K26-A
2e,0e,3e,3e,2n,2b,1m1f,2



F Y S 5 2 2 2 3 1 1 7928 M K 4/13/2017 4/28/2017 1 1 2017 PC



K26-B 3e,2n1e,2b1e,2f,2F Y S 3 2 2 2 2 0 5833A E L 5/3/2013 2 2013



K26-B 1e,3e,0e Y F 3 0 0 0 2 0 4045A E L 5/2/2014 2014



K26-B 2e,4e,4n,3b,1m2f,3F Y S 4 4 3 3 2 0 7357 M L 4/17/2015 1 2 2015



K26-B 1e,3e,2n1e,3b,1m2f,3F Y S 3 3 3 3 3 1 1 7357 M R 4/20/2016 1 2 2016 PC



K26-B 2e,3e,1n1e,1b,1F Y S 3 1 1 1 2 0 7357 M K 5/23/2017 1 2017 PC



K31-C 3e,3e,3e,0e Y F 3 0 0 0 2 0 6853A R L 5/17/2013 2013



K31-C 4e,2n2e,3b,3f,3F Y S 4 3 3 3 2 0 6853A R L 5/1/2014 3 2014



K31-C 5e,5e,3n2e,3b,1m2f,3F Y S 5 3 3 3 2 0 6853A M L 4/23/2015 1 2 2015



K31-C 5e,5e,4n,4b,2m1f,3F Y S 5 4 4 3 2 0 6853A M R 4/26/2016 2 1 2016 PC



K31-C 4e,0e Y F 4 0 0 0 2 0 6271A M K 5/3/2017 2017 PC



K32-A inactive I R L 2014



K32-A inactive I R L 2015



K32-A NP 0 0 0 0 3 1 1 R K 2017 PC



K32-A NS 1 R R 1 2016 PC



K32-A Inactive z R L 2013



K34-A NP 0 0 0 0 2 0 R L 2014



K34-A solitary male NS 1 R L 2015



K34-A 3e,3n,2b,1m1f,0F Y F 3 3 2 0 2 0 4928A R L 5/8/2013 2013











K34-A 2e,2n,2b,2m,2F Y S 2 2 2 2 2 0 7984 R R 5/24/2016 2 2016 PC



K34-A
2e,0e,3e,3e,1n2e,1b2e,1f



1e,1F Y S 5 1 1 1 2 0 7984 R K 4/18/2017 5/10/2017 1 2017 PC



K35-B 1e,5e,2n,2b,2m,2F Y S 5 2 2 2 3 1 1 6225 R L 4/22/2013 2 DMPRC 2013



K35-B 4e,4e,2n,2b,2m,2F Y S 4 2 2 2 3 1 1 6225 R L 4/16/2014 2 DMPRC 2014



K35-B 4e,4e,2n,2b,1m1f,2F Y S 4 2 2 2 4 2 2 6225 M L 4/17/2015 1 1 DMPRC 2015



K35-B 1e,4e,2n2e,3b,2m1f,3F Y S 4 3 3 3 3 1 1 6625 M R 4/13/2016 2 1 2016 PC



K35-B 3e,3n,3b,1m2f,3F Y S 3 3 3 3 3 1 1 6625 M K 4/28/2017 1 2 2017 PC



K36-A NP 0 0 0 0 2 0 M L DMPRC 2015



K36-A two females NS 2 M K 2017 PC



K36-A 1e,1e,1e,2e,2e,0e Y F 2 0 0 0 3 1 1 3784A M L 4/29/2013 DMPRC 2013



K36-A 2e,1e,0e Y F 2 0 0 0 4 2 2 7046A M L 5/22/2014 DMPRC 2014



K36-A 2e,3e,3e,1n1e,1b1e,1f,1F Y S 3 1 1 1 2 0 7046A M K 4/22/2016 1 2016 PC



M02-A 1e,4e,1n3e,2b,2m,2F Y S 4 2 2 2 2 0 6694 M L 4/24/2013 2 DMPRC 2013



M02-A 2e,4e,3n,3b,3f,3F Y S 4 3 3 3 2 0 6694 M L 4/21/2014 3 DMPRC 2014



M02-A 2e,5e,3n1e,3b2e,1m2f,3F Y S 5 3 3 3 3 1 1 6694 M L 4/14/2015 1 2 DMPRC 2015



M02-A 4e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 2 0 7825 M K 4/27/2016 1 1 1 2016 PC



M02-A
3e,4e,2n1e,2b1e,1m1f1e,



0n1e,1e,0e,1e,0e Y F 5 2 2 0 2 0 7150 M C 5/3/2017 6/27/2017 2017 PC



M06-C 2e,2e,2n,2b,2f,2F Y S 2 2 2 2 3 1 1 6976 M L 4/30/2013 1 2 DMPRC 2013



M06-C 4e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 3 1 1 5199 M L 5/12/2014 1 1 DMPRC 2014



M06-C 1e,4e,3n,3b,3m,3F Y S 4 3 3 3 2 0 5199 M L 4/22/2015 3 DMPRC 2015



M06-C 4e,4e,3n,3b,2f,2F Y S 4 3 3 2 4 2 2 7826 M K 4/27/2016 2 2016 PC



M06-C 3e,4e,2n,1b,0n Y F 4 2 1 0 2 0 6946 M C 4/26/2017 2017 PC



M06-M 2 females NS 2 E L 2015



M06-M 3e,4e,1n2e,1b,1m,1F Y S 4 1 1 1 2 0 6871 E L 4/24/2013 1 1 2013



M06-M 1e,0e,3e,4e,0e Y F 5 0 0 0 3 1 1



7440, 



7441 E L 5/4/2014 5/20/2014 2014



M06-M 3e,3e,1n2e,1b,1f,1F Y S 3 1 1 1 2 0 7827 M K 4/20/2016 1 2016 PC



M06-M 2e,2e,0e,3e,2n1e,2b,2F Y S 5 2 2 2 2 0 7827 M C 4/19/2017 5/17/2017 1 1 2017 PC



O19-B captured by O19-A C E L 2013



O19-B captured by O19-A C E L 2014



O19-B 4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 3 1 1 7562 E L 4/13/2015 1 2 2015



O19-B 4e,1n3e,4b,2m2f,4F Y S 4 4 4 4 3 1 1 7853 E R 4/14/2016 2 2 2016 PC



O19-B 1e,4e,4n,4b,2m2f,4F Y S 4 4 4 4 3 1 1 7853 E C 4/14/2017 2 2 2017 PC



O30-A 5e,5e,2n1e,2b1e,2f,2F Y S 5 2 2 2 2 0 6962 R L 4/19/2013 2 MCOE 2013



O30-A
2e,4e,2n1e,0e,2e,4e,3n,2



b,1m1f,2F Y S 8 5 2 2 2 0 6962 R L 5/8/2014 6/12/2014 1 1 MCOE 2014



O30-A
1e,4e,4e,4e,4e,0e,2e,3e,



3e,1n,1b,1f,1F Y S 7 1 1 1 2 0 6962 E L 4/20/2015 6/4/2015 1 MCOE 2015



O30-A 4e,4e,1n3e,1b,1f,1F Y S 4 1 1 1 2 0 6962 E R 4/29/2016 1 MCOE 2016 PC



O30-A 4e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 3 0 6962 E C 4/21/2017 2 1 MCOE 2017 PC



Q03-A
1e,3e,3e,3e,3e,3e,3e,3e,



3e,3e,2e,0e Y F 3 0 0 0 3 1 1 4843 M L 4/22/2013 MCOE 2013



Q03-A 3e,2e,0e Y F 3 0 0 0 5 3 3 4843 M L 5/19/2014 MCOE 2014



Q03-A 4e,1n3e,3b,3f,3F Y S 4 3 3 3 3 1 1 6899 M L 4/29/2015 3 MCOE 2015



Q03-A 3e,3n,3b,1m2f,3F Y S 3 3 3 3 3 1 1 6899 M K 4/26/2016 1 2 2016 PC



Q03-A 3e,3n,3b,2f1m,3F Y S 3 3 3 3 4 2 2 7972 M S 5/2/2017 1 1 2 2017 PC



Q03-C 4e,4e,2n1e,2b,1m1f,2F Y S 4 2 2 2 2 0 4052A R L 4/10/2013 1 1 MCOE 2013



Q03-C
3e,4e,0e,3e,3e,2n1e,2b,1



m1f,2F Y S 7 2 2 2 3 1 1 4052A R L 4/21/2014 5/19/2014 1 1 1 MCOE 2014











Q03-C
4e,4e,4n,4b,2m2f,2m2f,4



F Y S 4 4 4 4 4 2 2 4052A M L 4/17/2015 2 2 MCOE 2015



Q03-C 2e,5e,3n,3b,1m2f,3F Y S 5 3 3 3 3 1 1 4051A M K 4/18/2016 1 2 2016 PC



Q03-C 3e,5e,3n1e,2b,2m,2F Y S 5 3 2 2 3 1 1 8113 M S 4/18/2017 2 2017 PC



T03-A 4e,4e,2n1e,2b1e,2m,2F Y S 4 2 2 2 2 0 7195 M L 5/1/2013 2 2013



T03-A 2e,3e,2n1e,2b,2m,2F Y S 3 2 2 2 2 0 7195 M L 4/29/2014 2 2014



T03-A 2e,2e,2n,2b,2m,2F Y S 2 2 2 2 3 1 1 3197A M L 5/4/2015 2 2015



T03-A 5e,3n1e,3b,2m1f,3F Y S 5 3 3 3 4 2 2 7824 M K 5/10/2016 2 1 2016 UC



T03-A 2e,3e,3n,3b,1m1f1u,2F Y S 3 3 3 2 4 2 2 7824 M S 4/27/2017 1 1 2017 UC



T03-B 2e,0e,2e,2e,2e,0e Y F 4 0 0 0 2 0 6693 M L 4/23/2013 5/6/2013 2013



T03-B
3e,0e,2e,0e,3e,2e,2e,2e,



2e,0e Y F 8 0 0 0 2 0 6693 M L 4/17/2014 5/28/2014 2014



T03-B 1e,1e,0e Y F 1 0 0 0 2 0 6693 M L 5/11/2015 2015



T03-B 1e,0e Y F 1 0 0 0 3 1 1 7620 M K 5/23/2016 1 2016 UC



T03-B 1e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 2 0 7620 M S 4/20/2017 1 2 2017 UC



T04-A 1e,3e,3e,3e,0e Y F 3 0 0 0 2 0 7154 E L 5/1/2013 2013



T04-A 3e,3n,3b,2m1f,2F Y S 3 3 3 2 2 0 7154 E L 4/29/2014 1 1 2014



T04-A 2e,0e,4e,3n,3b,1m2f,3F Y S 6 3 3 3 2 0 7154 M L 4/14/2015 5/4/2015 1 2 2015



T04-A 2e,4e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 2 0 7154 M K 4/13/2016 2 1 2016 UC



T04-A 2e,4e,3n,0n Y F 4 3 0 0 3 1 1 7154 M S 4/13/2017 2017 UC



T05-A 2e,4e,4n,3b,2m,2F Y S 4 4 3 2 2 0 3718 E L 5/6/2013 2 BRAC 2013



T05-A
2e,4e,3n1e,0n,3e,2e1n,1



b,1m,1F Y S 7 4 1 1 3 1 1



3718,3



849A E L 4/22/2014 5/28/2014 1 2014



T05-A 1e,3e,1n2e,1b,1m,1F Y S 3 1 1 1 3 1 1 5077 E L 5/11/2015 1 2015



T05-A 3e,4e,2n,2b,1m1f,2F Y S 4 2 2 2 4 2 2 7767 E K 4/25/2016 1 1 2016 UC



T05-A 4e,4e,4n,4b,4f,4F Y S 4 4 4 4 3 1 1 7767 E S 4/20/2017 4 2017 UC



T07-A 4e,4e,3n1e,2b,2m,2F Y S 4 3 2 2 2 0 6852A E L 4/23/2013 2 DMPRC 2013



T07-A 2e,3e,2n1e,2b,2m,2F Y S 3 2 2 2 2 0 6852A E L 4/29/2014 2 DMPRC 2014



T07-A 3e,3n,2b,1m1f,2F Y S 3 3 2 2 2 0 6851A E L 4/14/2015 1 1 DMPRC 2015



T07-A 3e,4e,3n1e,3b,2m1f,3F Y S 4 3 3 3 2 0 6865A E K 4/13/2016 2 1 2016 UC



T07-A
1e,4e,4e,1n2e,0n,4e,4e,2



n,2b,1m1f,2F Y S 8 3 2 2 3 1 1 6865A E S 4/7/2017 5/11/2017 1 1 2017 UC



T08-A
2e,3e,0e,4e,2n2e,2b,1m1



f,2F Y S 7 2 2 2 2 0 7193 E L 4/23/2013 5/20/2013 1 1 DMPRC 2013



T08-A 3e,4e,3n1e,3b,1m2f,3F Y S 4 3 3 3 3 1 1 3774A E L 4/29/2014 1 2 DMPRC 2014



T08-A
2e,4e,3n1e,3b,0n,4e,4e,2



n,2b,1m1f,2F Y S 8 5 5 2 2 0 7449 E L 4/14/2015 5/26/2015 1 1 DMPRC 2015



T08-A 4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 4 2 2 7449 E K 4/25/2016 1 2 2016 UC



T08-A
1e,5e,0e,7e,7e,0e,1e,4e,



0e Y F 16 0 0 0 4 2 2 7333 E S 4/21/2017



5/12/2017



, 6/1/2017 2017 UC



T10-A NP 0 0 0 0 2 0 E L 2013



T10-A 1e,1e,0e Y F 1 0 0 0 3 1 1 2986 E L 5/14/2014 1 2014



T10-A 2e,3e,1n2e,1b1e,1m,1F Y S 3 1 1 1 2 0 4546 M L 4/14/2015 1 2015



T10-A 3e,3e,3n,3b,3m,3F Y S 3 3 3 3 2 0 5183 M K 4/25/2016 3 2016 UC



T10-A 4e,3n1e,4n,3b,2m1f,3F Y S 4 4 3 3 4 2 2 5183 M S 4/21/2017 2 1 2017 UC



T10-B 4e,4e,2n1e,2b,1m,1F Y S 4 2 2 1 2 0 4800A E L 4/23/2013 1 DMPRC 2013



T10-B 3e,4e,3n1e,3b,3m,3F Y S 3 3 3 3 2 0 4800A E L 4/22/2014 3 DMPRC 2014











T10-B 4e,4e,3n1e,3b,2m1f,3F Y S 4 3 3 3 3 1 1 4800A E L 4/21/2015 2 1 DMPRC 2015



T10-B 4e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 2 0 4800A E K 4/25/2016 2 1 2016 UC



T10-B 4e,0e,2e,2n,2b,2f,2F Y S 6 2 2 2 2 0



4800A



, 8251 E S 4/21/2017 6/1/2017 2 2017 UC



T11-A
2e,1e,3e,2n1e,0n,3e,3e,2



n,1b,1m,1F Y S 6 4 1 1 2 0



7078/7



194 E L 4/23/2013 5/28/2013 1 DMPRC 2013



T11-A 3e,1n,0n,2e,2e,0e,1e,0e Y F 6 1 0 0 3 1 1



7381, 



7194 E L 4/22/2014



5/14/2014, 



6/3/2014 DMPRC 2014



T11-A 1e,4e,2n2e,3b1e,2m1f,3F Y S 4 3 3 3 3 1 1 7194 E L 4/14/2015 2 1 DMPRC 2015



T11-A
4e,4e,3n1e,0n,2e,0e,1e,3



e,0e Y F 9 3 0 0 4 2 2



7381, 



7829, 



7194 E K 4/13/2016



5/16/2016



, 6/6/2016 2016 UC



T11-A 1e,3e,3n,3b,3f,3F Y S 3 3 3 3 2 0 8226 E S 4/28/2017 3 2017 UC



U04-A 3e,3e,3e,3e,0e Y F 3 0 0 0 2 0 3172A M L 4/24/2013 1 2013



U04-A 2e,4e,4e,1n3e,1b,1f,1F Y S 4 1 1 1 2 0 3172A M L 5/2/2014 1 2014



U04-A 2e,4e,4e,0e,3e,5e,2n,0e Y F 9 2 0 0 2 0 6705 M L 4/30/2015 6/3/2015 1 2015



U04-A 3e,5e,3n,3b,3m,3F Y S 5 3 3 3 2 0 7669 M K 4/20/2016 3 2016 PC



U04-A 5e,5e,2n,2b,2m,2F Y S 5 2 2 2 3 1 1 7669 M C 4/26/2017 2 2017 PC



U09-B 3e,3e,3n,3b,2m,2F Y S 3 3 3 2 3 1 1 7036A R L 4/24/2013 2 2013



U09-B
4e,4e,4e,0e,4e,3e,3n,3b,



1m2f,3F Y S 8 3 3 3 5 3 3



7036A, 



7201A R L 4/22/2014 5/28/2014 1 1 2 2014



U09-B 3e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 3 1 1 7201A R L 4/8/2015 2 1 2015



U09-B 5e,3n2e,3b1e,1m2f,3F Y S 5 3 3 3 4 2 2 7201A M K 4/13/2016 1 2 2016



UC-



SRC



U09-B 4e,4e,4n,4b,2m2f,4F Y S 4 4 4 4 6 4 4 7442 M C 4/19/2017 1 2 2 2017



UC-



SRC



All Years w/Nest 



Attempt - Success 262 5yrSUM 1404 743 662 593 1001 298 298 50 1.47 1.54 ####



nest 



attempts = 



Y 335 Fail 73 5yrAVG 4.06 2.15 1.91 1.71 2.84 0.86 1.54 283 312 0 595



no nest-pair 



= NP 11 78.2% Successful 335 EGG



NESTLI



NG



BAND



ED



FLEDG



E



ADUL



T
HELPER



S*



HELPER



S** male



fem



ale unk



no nest-



single = NS 6 w/c w/o c w/c -z w/o c-z



active no birds 



roosting or 



went inactive = 



Z 2 ATTEMPTED 94% 95% 94% 95%



 * Avg. 



All 



Groups 



w/PBG



Unknown = 



U 0 DID NOT NEST 5% 5% 5% 5%



** Avg. 



Only 



PBGs 



w/Helper



s



captured = 



C 4 CAPTURED 1% 1%



Total Active 



Clusters 358 UNKNOWN 0% 0% 0% 0%











TAC-C 354 358 354 356 352



Grand Total 



Active 



Clusters 



(TAC - z) 356



GTAC - C 352



inactive = I 7



Total + 



inactive = 



Total 



Manageabl



e 365



% 



ACTI



VE 97.53% Active n=356



potential 



breeding 



grps (Y + 



NP) 346



% 



INAC



TIVE 1.92%



Inactiv



e n=7



% z 0.55% z n=2



Active no 



birds 



roosting 



or went 



inactive 



= Z



M=MONIT



OR 



CLUSTER Total 365



R=RECRUI



TMENT 



CLUSTER
E=EXTRA 



CLUSTER 



(DMPRC/B



RAC)



% 



PBG 94.79% PBG n=346



PBG 



nest 



attempts 



+ NP



91.78%



PBG 



w/ nest 



attempt



Total Monitoring 



Sample: 73 clusters 3.01%



PBG 



no nest 



attempt



73 clusters x 5 years 



each:



365 cluster 



years 1.64%



Solitary 



Group



1.10%



Captur



ed











O30-A Cluster  NESTING DATA O30A



2013 - 2017, O30-A NESTING DATA, 



5 years Post-operations Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O30-A, 2017 4e,4e,3n,3b,2m1f,3F Y S 4 3 3 3 3 1 6962 E C 4/21/2017 2 1 MCOE PC 2017



O30-A, 2016 4e,4e,1n3e,1b,1f,1F Y S 4 1 1 1 2 0 6962 E R 4/29/2016 1 MCOE PC 2016



O30-A, 2015
1e,4e,4e,4e,4e,0e,2e,3e,



3e,1n,1b,1f,1F Y S 7 1 1 1 2 0 6962 E L 4/20/2015 6/4/2015 1 MCOE 2015



O30-A, 2014
2e,4e,2n1e,0e,2e,4e,3n,2



b,1m1f,2F Y S 8 5 2 2 2 0 6962 R L 5/8/2014 6/12/2014 1 1 MCOE 2014



O30-A, 2013 5e,5e,2n1e,2b1e,2f,2F Y S 5 2 2 2 2 0 6962 R L 4/19/2013 2 MCOE 2013
All Years w/Nest 



Attempt - Success 5 SUM 28 12 9 9 11 1 0 1.50 1.20 ####



nest attempts = Y 5 Fail 0 AVG 5.60 2.40 1.80 1.80 2.20 0.20 3 6 0 9



no nest-pair = NP 0 100% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2008 - 2012, O30-A NESTING DATA, 



Pre-project Monitoring











O23-A Cluster  NESTING DATA



2013 - 2017, O23-A NESTING DATA, 



5 years Post-operations Monitoring



O23-A Cluster  NESTING DATA



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O23-A, 2017



1e,0e,2e,4e,3n,3b,3f



,3F Y S 5 3 3 3 4 2



7386, 



7366 E C 4/6/2017 5/5/2017 3 Y MCOE PC 2017



O23-A, 2016 4e,3n2e,3b,3m,3F Y S 4 3 3 3 5 3 7366 E R 4/19/2016 3 Y MCOE PC 2016



O23-A, 2015



4e,4e,4n,4b,1m2f,3



F Y S 4 4 4 3 3 1 7386 E L 4/16/2015 1 2 Y



MCOE-



N 2015



O23-A, 2014 2e,3e,3n,3b,2f1u,2F Y S 3 3 3 2 2 0 7386 R L 4/15/2014 2 Y



MCOE-



N 2014



O23-A, 2013 4e,3n,3b,0n Y F 4 3 3 0 3 1 6032 R L 4/26/2013 Y



MCOE-



N 2013
All Years w/Nest 



Attempt - Success 4 SUM 20 16 16 11 17 7 0 2.00 2.33 ####



nest attempts = Y 5 Fail 1 AVG 4.00 3.20 3.20 2.20 3.40 1.40 4 7 0 11



no nest-pair = NP 0 80% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2008 - 2012, O23-A NESTING DATA, 



Pre-project Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O23-A, 2012



3e,0e,2e,0e,3e,3e,2



n1e,2b,2f,2F Y S 8 2 2 2 3 1



4549, 



6032 R L 4/10/2012



4/30/2012,5/



14/2012 2 Y



MCOE-



N 2012



O23-A, 2011



1e,3e,3e,3n,3b,3m,3



F Y S 3 3 3 3 3 1 4549 R L 4/26/2011 3 Y



MCOE-



N 2011



O23-A (O06-03), 2010



4e,4e,3n,3b,1m1f1u,



2F Y S 4 3 3 2 3 1 6032 R L 4/19/2010 1 1 1 Y



MCOE-



N 2010



O23-A (O06-03), 2009 4e,0e,4e,3n,2b,2f,2F Y S 8 3 2 2 2 0 4549 R L 4/13/2009 5/12/2009 2 Y 2009



O23-A (O06-03), 2008 1e,4e,4n,2b,2f,2F Y S 4 4 2 2 2 0 4549 R L 4/7/2008 2 2008
All Years w/Nest 



Attempt - Success 5 SUM 27 15 12 11 13 3 1 2.00 1.75 ####



nest attempts = Y 5 Fail 0 AVG 5.40 3.00 2.40 2.20 2.60 0.60 4 7 0 11



no nest-pair = NP 0 100% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z











active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



1997 - 2017, O23-A NESTING DATA, 



All Years Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O23-A, 2017



1e,0e,2e,4e,3n,3b,3f



,3F Y S 5 3 3 3 4 2



7386, 



7366 E C 4/6/2017 5/5/2017 3 Y MCOE PC 2017



O23-A, 2016 4e,3n2e,3b,3m,3F Y S 4 3 3 3 5 3 7366 E R 4/19/2016 3 Y MCOE PC 2016



O23-A, 2015



4e,4e,4n,4b,1m2f,3



F Y S 4 4 4 3 3 1 7386 E L 4/16/2015 1 2 Y



MCOE-



N 2015



O23-A, 2014 2e,3e,3n,3b,2f1u,2F Y S 3 3 3 2 2 0 7386 R L 4/15/2014 2 Y



MCOE-



N 2014



O23-A, 2013 4e,3n,3b,0n Y F 4 3 3 0 3 1 6032 R L 4/26/2013 Y



MCOE-



N 2013



O23-A, 2012



3e,0e,2e,0e,3e,3e,2



n1e,2b,2f,2F Y S 8 2 2 2 3 1



4549, 



6032 R L 4/10/2012



4/30/2012,5/



14/2012 2 Y



MCOE-



N 2012



O23-A, 2011



1e,3e,3e,3n,3b,3m,3



F Y S 3 3 3 3 3 1 4549 R L 4/26/2011 3 Y



MCOE-



N 2011



O23-A (O06-03), 2010



4e,4e,3n,3b,1m1f1u,



2F Y S 4 3 3 2 3 1 6032 R L 4/19/2010 1 1 1 Y



MCOE-



N 2010



O23-A (O06-03), 2009 4e,0e,4e,3n,2b,2f,2F Y S 8 3 2 2 2 0 4549 R L 4/13/2009 5/12/2009 2 Y 2009



O23-A (O06-03), 2008 1e,4e,4n,2b,2f,2F Y S 4 4 2 2 2 0 4549 R L 4/7/2008 2 2008



O23-A (O06-03), 2007



1e,2e,2e,0e,3e,2n,2



b,1m1f,2F Y S 5 2 2 2 2 0 4549 R D 4/20/2007 5/25/2007 1 1 2007



O23-A (O06-03), 2006



solitary male, gone 



inactive NS 1 R D 2006



O23-A (O06-03), 2005 NP 3 1 R D 1 2005



O23-A (O06-03), 2004 NS NS 1 R D 2004



O23-A (O06-03), 2003 INACTIVE I R W 2003



O23-A (O06-03), 2002 inactive I R W 2002



O23-A (O06-03), 2001 2e,0e Y F 2 0 0 0 2 0 3822A R



RAG



AN 4/25/2001 2001



O23-A (O06-03), 2000



2E,?E,2N,2N,1m1f,2



F Y S 2 2 2 2 2 0 R 4/13/2000 1 1 2000



O23-A (O06-03), 1999



2e,2n,0n,4e,2n,2n,1



m1f,2F Y S 6 2 2 2 2 0 R 5/4/1999 6/7/1999 1 1 1999



O23-A (O06-03), 1998



3e, 3n, 3n, n, 2m1u, 



3F Y S 3 3 3 3 2 0 R



mich



ael 5/1/1998 2 1 1998



O23-A (O06-03), 1997 I R 1997
All Years w/Nest 



Attempt - Success 13 SUM 65 40 37 31 45 11 2 1.63 1.70 1



nest attempts = Y 15 Fail 2 AVG 4.33 2.67 2.47 2.07 2.50 0.69 13 17 1 31



no nest-pair = NP 1 76.5% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 2 w/c w/o c w/c -z w/o c-z











active no birds roosting or went inactive = Z 0 ATTEMPTED 83% 83% 83% 83%



Unknown = U 0



DID NOT 



NEST 17% 17% 17% 17%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 18 UNKNOWN 0% 0% 0% 0%



TAC-C 18 18 18 18 18



Grand Total Active Clusters (TAC - z) 18



GTAC - C 18



inactive = I 3



Total + inactive = Total Manageable 21



potential breeding grps (Y + NP) 16



M=MONITOR CLUSTER



R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 



(DMPRC/BRAC)











O32-A Cluster  NESTING DATA



2013 - 2017, O32-A NESTING DATA, 



5 years Post-operations Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O32-A, 2017 4e,1n3e,2b,0n Y F 4 2 2 0 2 0 4428A E C 5/5/2017 Y MCOE PC 2017



O32-A, 2016 2e,3e,3e,3e,0e Y F 3 0 0 0 2 0 4428A E R 5/6/2016 Y MCOE PC 2016



O32-A, 2015 solitary male NS 1 E L Y



MCOE-



N 2015



O32-A, 2014 2e,4e,1n3e,1b,0n Y F 4 1 1 0 2 0 4428A R L 5/8/2014 Y



MCOE-



N 2014



O32-A, 2013 went inactive z 1 R L Y



MCOE-



N 2013
All Years w/Nest 



Attempt - Success 0 SUM 11 3 3 0 8 0 0 #### ### ####



nest attempts = Y 3 Fail 3 AVG 3.67 1.00 1.00 0.00 1.60 0.00 0 0 0 0



no nest-pair = NP 0 0% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 1 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 1 ATTEMPTED 60% 60% 75% 75%



Unknown = U 0



DID NOT 



NEST 40% 40% 25% 25%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 4 4



Grand Total Active Clusters (TAC - z) 4



GTAC - C 4



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 3



2008 - 2012, O32-A NESTING DATA, 



Pre-project Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O32-A, 2012 3e,3e,1n2e,1b,1f,1F Y S 3 1 1 1 2 0 6261 R L 4/18/2012 1 Y



MCOE-



N 2012



O32-A, 2011 1e,4e,2n2e,2b,2f,2F Y S 4 2 2 2 2 0 6261 R L 4/18/2011 2 Y



MCOE-



N 2011



O32-A (O06-04), 2010 3e,3e,2n,2b,1f1m,2F Y S 3 2 2 2 2 0 5631 R L 4/19/2010 1 1 Y



MCOE-



N 2010



O32-A (O06-04), 2009 4e,4e,2n,2b,2f,2F Y S 4 2 2 2 2 0 5631 R L 4/20/2009 2 Y 2009



O32-A (O06-04), 2008 4e,4n,3b,1f,1F Y S 4 4 3 1 2 0 5631 R L 4/21/2008 1 2008
All Years w/Nest 



Attempt - Success 5 SUM 18 11 10 8 10 0 0 1.00 1.40 ####



nest attempts = Y 5 Fail 0 AVG 3.60 2.20 2.00 1.60 2.00 0.00 1 7 0 8



no nest-pair = NP 0 100% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%











captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2000 - 2017, O32-A NESTING DATA, 



All Years Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O32-A, 2017 4e,1n3e,2b,0n Y F 4 2 2 0 2 0 4428A E C 5/5/2017 Y MCOE PC 2017



O32-A, 2016 2e,3e,3e,3e,0e Y F 3 0 0 0 2 0 4428A E R 5/6/2016 Y MCOE PC 2016



O32-A, 2015 solitary male NS 1 E L Y



MCOE-



N 2015



O32-A, 2014 2e,4e,1n3e,1b,0n Y F 4 1 1 0 2 0 4428A R L 5/8/2014 Y



MCOE-



N 2014



O32-A, 2013 went inactive z 1 R L Y



MCOE-



N 2013



O32-A, 2012 3e,3e,1n2e,1b,1f,1F Y S 3 1 1 1 2 0 6261 R L 4/18/2012 1 Y



MCOE-



N 2012



O32-A, 2011 1e,4e,2n2e,2b,2f,2F Y S 4 2 2 2 2 0 6261 R L 4/18/2011 2 Y



MCOE-



N 2011



O32-A (O06-04), 2010 3e,3e,2n,2b,1f1m,2F Y S 3 2 2 2 2 0 5631 R L 4/19/2010 1 1 Y



MCOE-



N 2010



O32-A (O06-04), 2009 4e,4e,2n,2b,2f,2F Y S 4 2 2 2 2 0 5631 R L 4/20/2009 2 Y 2009



O32-A (O06-04), 2008 4e,4n,3b,1f,1F Y S 4 4 3 1 2 0 5631 R L 4/21/2008 1 2008



O32-A (O06-04), 2007 3e,3e,2n,2b,2f,2F Y S 3 2 2 2 2 0 5631 R D 4/20/2007 2 2007



O32-A (O06-04), 2006 2e,2e,2n,2b,1m1f,0F Y F 2 2 2 0 3 1 4427A R D 4/21/2006 2006



O32-A (O06-04), 2005 4e,4e,3n,3b,1m2f,3F Y S 4 3 3 3 2 0 4427A R D 4/21/2005 1 2 2005



O32-A (O06-04), 2004 3e,3n,3b,1m2f,3F Y S 3 3 3 3 2 0 4427A R D 4/21/2004 1 2 2004



O32-A (O06-04), 2003 3e,1n2e,1b,1f,1F Y S 3 1 1 1 2 0 4427A R W 5/13/2003 2003



O32-A (O06-04), 2002 1e,2e,1e1n,1b,1f,1F Y S 2 1 1 1 2 0 4428A R W 5/1/2002 1 2002



O32-A (O06-04), 2001 2e,2n,2b,1f,1F Y S 2 2 2 1 2 0 4427A R



RAG



AN 5/9/2001 1 2001



O32-A (O06-04), 2000 CAPTURED BY O06-01 C R 2000
All Years w/Nest 



Attempt - Success 11 SUM 48 28 27 19 33 1 0 1.00 1.50 ####



nest attempts = Y 15 Fail 4 AVG 3.20 1.87 1.80 1.27 1.94 0.07 3 15 0 18



no nest-pair = NP 0 73.3% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 1 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 1 ATTEMPTED 83% 88% 88% 94%



Unknown = U 0



DID NOT 



NEST 11% 12% 6% 6%



captured = C 1 CAPTURED 6% 6%



Total Active Clusters 18 UNKNOWN 0% 0% 0% 0%



TAC-C 17 18 17 17 16



Grand Total Active Clusters (TAC - z) 17



GTAC - C 16



inactive = I 0



Total + inactive = Total Manageable 18



potential breeding grps (Y + NP) 15











M=MONITOR CLUSTER



R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 



(DMPRC/BRAC)











O27-A Cluster  NESTING DATA



2013 - 2017, O27-A NESTING DATA, 



5 years Post-operations Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O27-A, 2017 4e,4e,0e,1e,0e,2e,0e Y F 7 0 0 0 2 0 7736 M C 4/21/2017



5/12/2017, 



6/9/2017 Y MCOE PC 2017



O27-A, 2016 3e,2e,2e,0e Y F 3 0 0 0 3 1 6544A M R 5/18/2016 Y MCOE PC 2016



O27-A  (O28-B), 2015 NP 3 1 M L Y MCOE 2015



O27-A  (O28-B), 2014 2e,4e,2n,2b,1m1f,2F Y S 4 2 2 2 2 0 6545A M L 4/28/2014 1 1 Y MCOE 2014



O27-A  (O28-B), 2013 3e,4e,3n,2b,1m,1F Y S 4 3 2 1 2 0 6544A M L 4/18/2013 1 Y MCOE 2013
All Years w/Nest 



Attempt - Success 2 SUM 18 5 4 3 12 2 0 1.00 1.00 ####



nest attempts = Y 4 Fail 2 AVG 4.50 1.25 1.00 0.75 2.40 0.40 2 1 0 3



no nest-pair = NP 1 50% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 80% 80% 80% 80%



Unknown = U 0



DID NOT 



NEST 20% 20% 20% 20%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2008 - 2012, O27-A NESTING DATA, 



Pre-project Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O27-A  (O28-B), 2012
4e,4e,2e,0e,2e,3e,2n,2b,



1m1f,2F Y S 7 2 2 2 4 2 6544A M L 4/12/2012 5/7/2012 1 1 Y MCOE 2012



O27-A  (O28-B), 2011 2e,3e,1n2e,1b,1m,1F Y S 3 1 1 1 3 1 2262 M L 4/19/2011 1 Y MCOE 2011



O27-A  (O05-02), 2010
3e,3e,0e,3e,2n,2b,1m1f,2



F Y S 6 2 2 2 2 0



6516, 



2262 M L 4/19/2010 5/24/2010 1 1 Y MCOE Y 2010



O27-A  (O05-02), 2009 4e,4e,2n,2b,2f,2F Y S 4 2 2 2 2 0 770 M L 5/4/2009 2 Y BRAC MCOE



BRAC 



Monitore



d 09 2009



O27-A  (O05-02) 2008 3e,3e,1n1e,1b,0n Y F 3 1 1 0 3 1 2262 M L 4/28/2008 1 BRAC 2008
All Years w/Nest 



Attempt - Success 4 SUM 23 8 8 7 14 4 1 1.00 1.33 ####



nest attempts = Y 5 Fail 1 AVG 4.60 1.60 1.60 1.40 2.80 0.80 3 4 0 7



no nest-pair = NP 0 80% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%











Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



1995 - 2017, O27-A NESTING DATA, 



All Years Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O27-A, 2017 4e,4e,0e,1e,0e,2e,0e Y F 7 0 0 0 2 0 7736 M C 4/21/2017



5/12/2017, 



6/9/2017 Y MCOE PC 2017



O27-A, 2016 3e,2e,2e,0e Y F 3 0 0 0 3 1 6544A M R 5/18/2016 Y MCOE PC 2016



O27-A  (O28-B), 2015 NP 3 1 M L Y MCOE 2015



O27-A  (O28-B), 2014 2e,4e,2n,2b,1m1f,2F Y S 4 2 2 2 2 0 6545A M L 4/28/2014 1 1 Y MCOE 2014



O27-A  (O28-B), 2013 3e,4e,3n,2b,1m,1F Y S 4 3 2 1 2 0 6544A M L 4/18/2013 1 Y MCOE 2013



O27-A  (O28-B), 2012
4e,4e,2e,0e,2e,3e,2n,2b,



1m1f,2F Y S 7 2 2 2 4 2 6544A M L 4/12/2012 5/7/2012 1 1 Y MCOE 2012



O27-A  (O28-B), 2011 2e,3e,1n2e,1b,1m,1F Y S 3 1 1 1 3 1 2262 M L 4/19/2011 1 Y MCOE 2011



O27-A  (O05-02), 2010
3e,3e,0e,3e,2n,2b,1m1f,2



F Y S 6 2 2 2 2 0



6516, 



2262 M L 4/19/2010 5/24/2010 1 1 Y MCOE Y 2010



O27-A  (O05-02), 2009 4e,4e,2n,2b,2f,2F Y S 4 2 2 2 2 0 770 M L 5/4/2009 2 Y BRAC MCOE



BRAC 



Monitore



d 09 2009



O27-A  (O05-02) 2008 3e,3e,1n1e,1b,0n Y F 3 1 1 0 3 1 2262 M L 4/28/2008 1 BRAC 2008



O27-A  (O05-02) 2007 2e,3e,3n,3b,1m2f,3F Y S 3 3 3 3 3 1 2262 M D 4/19/2007 1 2 2007



O27-A  (O05-02) 2006
3e,4e,4e,4e,0e,4e,1n3e,2



b,1m1f,2F Y S 8 1 2 2 2 0 2262 M D 4/21/2006 5/31/2006 1 1 2006



O27-A  (O05-02) 2005 2e,4e,2e2n,2b,1m1f,2F Y S 4 2 2 2 2 0 2250 M D 4/22/2005 1 1 1 2005



O27-A  (O05-02) 2004 3e,?e,3b,1m1f,2F Y S 3 3 3 2 3 1 2250 M D 4/19/2004 1 1 2004



O27-A  (O05-02) 2003
3e,3e,3e,0e,2e,4e,3n,3b,



3f,3F Y S 7 3 3 3 3 1 2250 M W 4/30/2003 5/29/2003 2003



O27-A  (O05-02) 2002 3e,4e,4e,3b,2m1f,3F Y S 4 3 3 3 3 1 2250 M W 4/19/2002 2 1 2002



O27-A  (O05-02) 2001 4e,1e3n,3b,2m1f,3F Y S 4 3 3 3 3 1 2250 M



RAG



AN 4/25/2001 2 1 2001



O27-A  (O05-02) 2000 4E,4E,3N,1m2f,3F Y S 4 3 3 3 2 0 M 4/19/2000 1 2 2000



O27-A  (O05-02), 1999
4e,3e,0e,4e,1n3e,1n,1n,1



f,1F Y S 8 1 1 1 3 1 M 5/4/1999 6/8/1999 1 1999



O27-A  (O05-02), 1998
4e, 1n3e, 2n, 2n, 1m1f, 



2F Y S 4 2 2 2 3 1 M



mich



ael 5/6/1998 1 1 1998



O27-A  (O05-02), 1997 3e,3n,3n,1n,1F Y S 3 3 2 1 3 1 1936 M 4/17/1997 1997



O27-A  (O05-02a), 1996 5e,1n3e,1n,1m,1F Y S 5 1 2 2 2 0 2250 M 5/2/1996 1 1996



O27-A  (O05-02b), 1995 2n,2n,1m,1F Y S 2 2 2 1 2 0 1986 M 6/3/1996 1 1996
All Years w/Nest 



Attempt - Success 19 SUM 100 43 43 38 60 14 2 1.13 1.23 ####



nest attempts = Y 22 Fail 3 AVG 4.55 1.95 1.95 1.73 2.61 0.61 17 16 0 33



no nest-pair = NP 1 86.4% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 96% 96% 96% 96%



Unknown = U 0



DID NOT 



NEST 4% 4% 4% 4%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 23 UNKNOWN 0% 0% 0% 0%



TAC-C 23 23 23 23 23











Grand Total Active Clusters (TAC - z) 23



GTAC - C 23



inactive = I 0



Total + inactive = Total Manageable 23



potential breeding grps (Y + NP) 23



M=MONITOR CLUSTER



R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 



(DMPRC/BRAC)











O33-A Cluster  NESTING DATA O33A



2014 - 2017, O33-A NESTING DATA, 



All years Post-operations 



Monitoring (2014 Recruitment Site)



O33-A Cluster  NESTING DATA



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O33-A, 2017 solitary male NS 1 R C PC 2017



O33-A, 2016 solitary male NS 1 R R PC 2016



O33-A, 2015 solitary male NS 1 R L 2015



O33-A, 2014 inactive I R L 2014
All Years w/Nest 



Attempt - Success 0 SUM 0 0 0 0 3 0 0 #### ### ####



nest attempts = Y 0 Fail 0 AVG 0.00 0.00 0.00 0.00 1.00 0.00 0 0 0 0



no nest-pair = NP 0 0% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 3 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 0% 0% 0% 0%



Unknown = U 0



DID NOT 



NEST 100% 100% 100% 100%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 3 UNKNOWN 0% 0% 0% 0%



TAC-C 3 3 3 3 3



Grand Total Active Clusters (TAC - z) 3



GTAC - C 3



inactive = I 1



Total + inactive = Total Manageable 4



potential breeding grps (Y + NP) 0



M=MONITOR CLUSTER



R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 



(DMPRC/BRAC)











O34-A Cluster  NESTING DATA



2013 - 2017, O34-A NESTING DATA, 



5 years Post-operations Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O34-A, 2017 1e,4e,4e,2n,2b,0n Y F 4 2 2 0 2 0 7125 M C 4/24/2017 Y MCOE PC 2017



O34-A, 2016 2e,3e,2n,2b,1m,1F Y S 3 2 2 1 2 0 7125 M R 4/19/2016 1 Y MCOE PC 2016



O34-A, 2015 3e,3e,2n,2b,2m,2F Y S 3 2 2 2 2 0 7125 M L 4/27/2015 2 Y MCOE 2015



O34-A, 2014 2e,4e,3n,2b,1m1f,2F Y S 4 3 2 2 2 0 7125 R L 4/28/2014 1 1 Y MCOE 2014



O34-A, 2013
4e,4e,0e,4e,3e,1n,1b,1f,1



F Y S 8 1 1 1 2 0 7125 R L 4/18/2013 5/9/2013 1 Y MCOE 2013
All Years w/Nest 



Attempt - Success 4 SUM 22 10 9 6 10 0 0 1.33 1.00 ####



nest attempts = Y 5 Fail 1 AVG 4.40 2.00 1.80 1.20 2.00 0.00 4 2 0 6



no nest-pair = NP 0 80% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2008 - 2012, O34-A NESTING DATA, 



Pre-project Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O34-A, 2012 2n,1m1f,2F Y S 2 2 2 2 2 0 7069 R L 5/7/2012 2 1 1 Y MCOE 2012



O34-A, 2011 3e,1n3e,2b,1m1f,2F Y S 4 2 2 2 2 0 6825 R L 4/26/2011 1 1 Y MCOE 2011



O34-A (O07-01), 2010 3e,3e,3n,3b,1m,1F Y S 3 3 3 1 3 1 6034 R L 5/10/2010 1 Y MCOE Y 2010



O34-A (O07-01), 2009 4e,3n,3b,3m,3F Y S 4 3 3 3 3 1 6034 R L 4/15/2009 3 Y MCOE



BRAC 



Monitore



d 09 2009



O34-A (O07-01), 2008 3e,5e,4n,3b,2m1f,1F Y S 5 4 3 1 2 0 5099 R L 4/17/2008 1 2008
All Years w/Nest 



Attempt - Success 5 SUM 18 14 13 9 12 2 2 1.40 1.00 ####



nest attempts = Y 5 Fail 0 AVG 3.60 2.80 2.60 1.80 2.40 0.40 7 2 0 9



no nest-pair = NP 0 100% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0



DID NOT 



NEST 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5











Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



1996 - 2017, O34-A NESTING DATA, 



All Years Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O34-A, 2017 1e,4e,4e,2n,2b,0n Y F 4 2 2 0 2 0 7125 M C 4/24/2017 Y MCOE PC 2017



O34-A, 2016 2e,3e,2n,2b,1m,1F Y S 3 2 2 1 2 0 7125 M R 4/19/2016 1 Y MCOE PC 2016



O34-A, 2015 3e,3e,2n,2b,2m,2F Y S 3 2 2 2 2 0 7125 M L 4/27/2015 2 Y MCOE 2015



O34-A, 2014 2e,4e,3n,2b,1m1f,2F Y S 4 3 2 2 2 0 7125 R L 4/28/2014 1 1 Y MCOE 2014



O34-A, 2013
4e,4e,0e,4e,3e,1n,1b,1f,1



F Y S 8 1 1 1 2 0 7125 R L 4/18/2013 5/9/2013 1 Y MCOE 2013



O34-A, 2012 2n,1m1f,2F Y S 2 2 2 2 2 0 7069 R L 5/7/2012 2 1 1 Y MCOE 2012



O34-A, 2011 3e,1n3e,2b,1m1f,2F Y S 4 2 2 2 2 0 6825 R L 4/26/2011 1 1 Y MCOE 2011



O34-A (O07-01), 2010 3e,3e,3n,3b,1m,1F Y S 3 3 3 1 3 1 6034 R L 5/10/2010 1 Y MCOE Y 2010



O34-A (O07-01), 2009 4e,3n,3b,3m,3F Y S 4 3 3 3 3 1 6034 R L 4/15/2009 3 Y MCOE



BRAC 



Monitore



d 09 2009



O34-A (O07-01), 2008 3e,5e,4n,3b,2m1f,1F Y S 5 4 3 1 2 0 5099 R L 4/17/2008 1 2008



O34-A (O07-01), 2007 4e,5e,3n,3b,0n Y F 5 3 3 2 2 0 4973A R D 4/27/2007 2 2007



O34-A (O07-01), 2006 2e,4e,3n,2b,2f,2F Y S 4 3 2 2 2 0 4974A R D 4/28/2006 1 2 2006



O34-A (O07-01), 2005
4e,3e1n,0e,3e,3e,1b,1m,



1F Y S 7 2 1 1 2 0 4974A R D 4/27/2005 5/25/2005 1 2005



O34-A (O07-01), 2004 4e,3b,1m2f,3F Y S 4 3 3 3 2 0 4974A R D 4/21/2004 1 2 1 2004



O34-A (O07-01), 2003 NP 2 0 R W 2003



O34-A (O07-01), 2002 inactive I R W 2002



O34-A (O07-01), 2001 I I R



RAG



AN 2001



O34-A (O07-01), 2000 I I R 2000



O34-A (O07-01), 1999 I R 1999



O34-A (O07-01), 1998 I R 1998



O34-A (O07-01), 1997 I I R 1997



O34-A (O07-01), 1996 I R 1996
All Years w/Nest 



Attempt - Success 12 SUM 60 35 31 23 32 2 3 1.30 1.33 1.5



nest attempts = Y 14 Fail 2 AVG 4.29 2.50 2.21 1.64 2.13 0.13 13 8 3 24



no nest-pair = NP 1 85.7% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 93% 93% 93% 93%



Unknown = U 0



DID NOT 



NEST 7% 7% 7% 7%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 15 UNKNOWN 0% 0% 0% 0%



TAC-C 15 15 15 15 15



Grand Total Active Clusters (TAC - z) 15



GTAC - C 15



inactive = I 7



Total + inactive = Total Manageable 22



potential breeding grps (Y + NP) 15



M=MONITOR CLUSTER











R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 



(DMPRC/BRAC)











O28-A Cluster  NESTING DATA



2013 - 2017, O28-A NESTING DATA, 



5 years Post-operations Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O28-A, 2017 3e Y 3 2 0 7490 5/2/2017 MCOE PC 2017



O28-A, 2016 2e Y 2 2 0 7490 5/18/2016 MCOE PC 2016



O28-A, 2015 2e,0e,3e,0e Y F 5 0 0 0 2 0



7490, 



6875 E L 4/14/2015 5/5/2015 MCOE 2015



O28-A, 2014 NP 3 1 E L MCOE 2014



O28-A, 2013
4e,4e,4e,4e,4e,0e,4e,4e,



2n1e,2b,2f,2F Y S 8 2 2 2 2 0 7251 E L 4/25/2013 6/3/2013 2 MCOE 2013
All Years w/Nest 



Attempt - Success 1 SUM 18 2 2 2 11 1 0 #### 2.00 ####



nest attempts = Y 4 Fail 1 AVG 4.50 1.00 1.00 1.00 2.20 0.20 0 2 0 2



no nest-pair = NP 1 50% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 80% 80% 80% 80%



Unknown = U 0



DID NOT 



NEST 20% 20% 20% 20%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2008 - 2012, O28-A NESTING DATA, 



Pre-project Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O28-A, 2012 2e,4e,2n2e,2b,2f,2F Y S 4 2 2 2 2 0 6875 E L 4/5/2012 2 MCOE 2012



O28-A, 2011
3e,3e,0e,4e,4e,1n3e,1b,1



m,1F Y S 7 1 1 1 2 0 6875 E L 5/2/2011 5/31/2011 1 MCOE 2011



O28-A (O05-01), 2010 3e,0e Y F 3 0 0 0 2 0 6540 E L 5/4/2010 MCOE Y 2010



O28-A (O05-01), 2009 NP 3 1 E W 1 BRAC MCOE



BRAC 



Monitore



d 09 2009



O28-A (O05-01), 2008 4e Y 4 2 0 4885 L 5/5/2008 BRAC 2008
All Years w/Nest 



Attempt - Success 2 SUM 18 3 3 3 11 1 1 1.00 2.00 ####



nest attempts = Y 4 Fail 1 AVG 4.50 1.00 1.00 1.00 2.20 0.20 1 2 0 3



no nest-pair = NP 1 66.7% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 80% 80% 80% 80%



Unknown = U 0



DID NOT 



NEST 20% 20% 20% 20%



captured = C 0 CAPTURED 0% 0%











Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



1996 - 2017, O28-A NESTING DATA, 



All Years Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O28-A, 2017 3e Y 3 2 0 7490 5/2/2017 MCOE PC 2017



O28-A, 2016 2e Y 2 2 0 7490 5/18/2016 MCOE PC 2016



O28-A, 2015 2e,0e,3e,0e Y F 5 0 0 0 2 0



7490, 



6875 E L 4/14/2015 5/5/2015 MCOE 2015



O28-A, 2014 NP 3 1 E L MCOE 2014



O28-A, 2013
4e,4e,4e,4e,4e,0e,4e,4e,



2n1e,2b,2f,2F Y S 8 2 2 2 2 0 7251 E L 4/25/2013 6/3/2013 2 MCOE 2013



O28-A, 2012 2e,4e,2n2e,2b,2f,2F Y S 4 2 2 2 2 0 6875 E L 4/5/2012 2 MCOE 2012



O28-A, 2011
3e,3e,0e,4e,4e,1n3e,1b,1



m,1F Y S 7 1 1 1 2 0 6875 E L 5/2/2011 5/31/2011 1 MCOE 2011



O28-A (O05-01), 2010 3e,0e Y F 3 0 0 0 2 0 6540 E L 5/4/2010 MCOE Y 2010



O28-A (O05-01), 2009 NP 3 1 E W 1 BRAC MCOE



BRAC 



Monitore



d 09 2009



O28-A (O05-01), 2008 4e Y 4 2 0 4885 L 5/5/2008 BRAC 2008



O28-A (O05-01), 2007 4e Y 4 2 0 4885 D 4/19/2007 2007



O28-A (O05-01), 2006 1e Y 1 2 0 4892 D 4/19/2006 2006



O28-A (O05-01), 2005 4e Y 4 2 0 5397 D 5/3/2005 2005



O28-A (O05-01), 2004 3e Y 3 2 0 5143 D 4/27/2004 2004



O28-A (O05-01), 2003 3e Y 3 2 0 4884 W 4/30/2003 2003



O28-A (O05-01), 2002 1e,3n Y 3 3 2 0 3676 W 4/19/2002 2002



O28-A (O05-01), 2001 2e,2n,1m1u,2F Y S 2 2 2 2 0 3676



RAG



AN 5/2/2001 1 1 2001



O28-A (O05-01), 2000 3E,4E,3N,2f,2F Y S 4 3 2 2 0 4/12/2000 2 2000



O28-A (O05-01), 1999 4e,4e,3n,1m1f1u,3F Y S 4 3 3 2 0 4/13/1999 1 1 1 1999



O28-A (O05-01), 1998
4e, 2n, 0n, 4e, 2n2e, n, 



1m1f, 2F Y S 8 2 2 2 0



mich



ael 4/16/1998 5/14/1998 1 1 1998



O28-A (O05-01), 1997 3e,0e,3e,4e,2n2e,0n Y F 7 2 2 0 3377 4/10/1997 5/2/1997 1997



O28-A (O05-01), 1996 4e,4e,2n,2n,1m1f,2F Y S 4 2 2 2 0 2867 5/2/1996 1 1 1996
All Years w/Nest 



Attempt - Success 8 SUM 83 22 5 16 46 2 1 1.00 1.50 1



nest attempts = Y 20 Fail 3 AVG 4.15 1.83 1.00 1.60 2.09 0.09 5 9 2 16



no nest-pair = NP 2 72.7% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 91% 91% 91% 91%



Unknown = U 0



DID NOT 



NEST 9% 9% 9% 9%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 22 UNKNOWN 0% 0% 0% 0%



TAC-C 22 22 22 22 22



Grand Total Active Clusters (TAC - z) 22



GTAC - C 22



inactive = I 0



Total + inactive = Total Manageable 22











potential breeding grps (Y + NP) 22



M=MONITOR CLUSTER



R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 



(DMPRC/BRAC)











O26-B Cluster  NESTING DATA O26B



2013 - 2017, O26-B NESTING DATA, 



5 years Post-operations Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O26-B, 2017 4e Y 4 2 0 7631 5/2/2017 UC-SRC 2017



O26-B, 2016 2n2e Y 4 2 2 0 7631 5/5/2016 UC-SRC 2016



O26-B, 2015 3e,3e,2n,2b,1m1f,2F Y S 3 2 2 2 2 0 7631 R L 4/20/2015 1 1 1 Y MCOE 2015



O26-B, 2014 2e,4e,4e,2n,2b,1m,1F Y S 4 2 2 1 2 0 6073 R L 4/17/2014 1 Y MCOE 2014



O26-B, 2013
3e,4e,1n3e,2n2e,2b,1m1f



,2F Y S 4 2 2 2 2 0 6073 R L 4/25/2013 1 1 Y MCOE 2013All Years w/Nest 



Attempt - Success 3 SUM 19 8 6 5 10 0 1 1.00 1.00 ####



nest attempts = Y 5 Fail 0 AVG 3.80 2.00 2.00 1.67 2.00 0.00 3 2 0 5



no nest-pair = NP 0 100% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0 DID NOT 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



2008 - 2012, O26-B NESTING DATA, 



Pre-project Monitoring



CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O26-B, 2012 3e,2e,1n,1b,1f,1F Y S 3 1 1 1 2 0 6073 R L 4/26/2012 1 Y MCOE 2012



O26-B, 2011 3e,3e,2n,2b,2m,2F Y S 3 2 2 2 2 0 6073 R L 4/28/2011 1 2 Y MCOE 2011



O26-B (O07-01), 2010 3e,3e,3n,3b,1m,1F Y S 3 3 3 1 3 1 6034 R L 5/10/2010 1 Y MCOE Y 2010



O26-B (O07-01), 2009 4e,3n,3b,3m,3F Y S 4 3 3 3 3 1 6034 R L 4/15/2009 3 Y MCOE



BRAC 



Monitore



d 09 2009



O26-B (O07-01), 2008 3e,5e,4n,3b,2m1f,1F Y S 5 4 3 1 2 0 5099 R L 4/17/2008 1 2008All Years w/Nest 



Attempt - Success 5 SUM 18 13 12 8 12 2 1 1.75 1.00 ####



nest attempts = Y 5 Fail 0 AVG 3.60 2.60 2.40 1.60 2.40 0.40 7 1 0 8



no nest-pair = NP 0 100% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 100% 100% 100% 100%



Unknown = U 0 DID NOT 0% 0% 0% 0%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 5 UNKNOWN 0% 0% 0% 0%



TAC-C 5 5 5 5 5



Grand Total Active Clusters (TAC - z) 5



GTAC - C 5



inactive = I 0



Total + inactive = Total Manageable 5



potential breeding grps (Y + NP) 5



1996 - 2017, O26-B NESTING DATA, 



All Years Monitoring











CLUSTER NESTING STATUS ATTEMPT



S OR 



F EGG



NEST



LING



BANDE



D



FLED



GED



ADUL



TS



HELPE



RS



NEST 



TREE



mon or 



recurit



BAN



DER



DATE 



NEST



DATE 



RENEST



UNB



AND



ED



male 



fldg



fem 



fldg unk



Taken 



Cluster



BRAC 



Impacte



d



MCOE 



Impacte



d



DMPRC 



Impacte



d



Mgt. 



Stategy



O26-B, 2017 4e Y 4 2 0 7631 5/2/2017 UC-SRC 2017



O26-B, 2016 2n2e Y 4 2 2 0 7631 5/5/2016 UC-SRC 2016



O26-B, 2015 3e,3e,2n,2b,1m1f,2F Y S 3 2 2 2 2 0 7631 R L 4/20/2015 1 1 1 Y MCOE 2015



O26-B, 2014 2e,4e,4e,2n,2b,1m,1F Y S 4 2 2 1 2 0 6073 R L 4/17/2014 1 Y MCOE 2014



O26-B, 2013
3e,4e,1n3e,2n2e,2b,1m1f



,2F Y S 4 2 2 2 2 0 6073 R L 4/25/2013 1 1 Y MCOE 2013



O26-B, 2012 3e,2e,1n,1b,1f,1F Y S 3 1 1 1 2 0 6073 R L 4/26/2012 1 Y MCOE 2012



O26-B, 2011 3e,3e,2n,2b,2m,2F Y S 3 2 2 2 2 0 6073 R L 4/28/2011 1 2 Y MCOE 2011



O26-B (O07-01), 2010 3e,3e,3n,3b,1m,1F Y S 3 3 3 1 3 1 6034 R L 5/10/2010 1 Y MCOE Y 2010



O26-B (O07-01), 2009 4e,3n,3b,3m,3F Y S 4 3 3 3 3 1 6034 R L 4/15/2009 3 Y MCOE



BRAC 



Monitore



d 09 2009



O26-B (O07-01), 2008 3e,5e,4n,3b,2m1f,1F Y S 5 4 3 1 2 0 5099 R L 4/17/2008 1 2008



O26-B (O07-01), 2007 4e,5e,3n,3b,0n Y F 5 3 3 0 2 0 4973A R D 4/27/2007 2007



O26-B (O07-01), 2006 2e,4e,3n,2b,2f,2F Y S 4 3 2 2 2 0 4974A R D 4/28/2006 1 2 2006



O26-B (O07-01), 2005
4e,3e1n,0e,3e,3e,1b,1m,



1F Y S 7 2 1 1 2 0 4974A R D 4/27/2005 5/25/2005 1 2005



O26-B (O07-01), 2004 4e,3b,1m2f,3F Y S 4 3 3 3 2 0 4974A R D 4/21/2004 1 2 1 2004



O26-B (O07-01), 2003 NP 2 0 R W 2003



O26-B (O07-01), 2002 inactive I R W 2002



O26-B (O07-01), 2001 I I R



RAG



AN 2001



O26-B (O07-01), 2000 I I R 2000



O26-B (O07-01), 1999 I R 1999



O26-B (O07-01), 1998 I R 1998



O26-B (O07-01), 1997 I I R 1997



O26-B (O07-01), 1996 I R 1996All Years w/Nest 



Attempt - Success 11 SUM 57 32 27 19 32 2 3 1.33 1.40 1



nest attempts = Y 14 Fail 1 AVG 4.07 2.46 2.25 1.58 2.13 0.13 12 7 1 20



no nest-pair = NP 1 91.7% Successful EGG



NEST



LING



BANDE



D



FLED



GE



ADUL



T



HELPE



RS male



fem



ale unk



no nest-single = NS 0 w/c w/o c w/c -z w/o c-z



active no birds roosting or went inactive = Z 0 ATTEMPTED 93% 93% 93% 93%



Unknown = U 0 DID NOT 7% 7% 7% 7%



captured = C 0 CAPTURED 0% 0%



Total Active Clusters 15 UNKNOWN 0% 0% 0% 0%



TAC-C 15 15 15 15 15



Grand Total Active Clusters (TAC - z) 15



GTAC - C 15



inactive = I 7



Total + inactive = Total Manageable 22



potential breeding grps (Y + NP) 15



M=MONITOR CLUSTER



R=RECRUITMENT CLUSTER



E=EXTRA CLUSTER 





















DEPARTMENT OF THE ARMY 
            US ARMY INSTALLATION MANAGEMENT COMMAND 


       ATLANTIC REGION 
            HEADQUARTERS, UNITED STATES ARMY GARRISON 


1 KARKER STREET, MCGINNIS-WICKAM HALL 
FORT BENNING, GEORGIA  31905-5000 


 REPLY TO  
ATTENTION OF 


       25 July, 2018 
 
Natural Resources Management Branch 
 
 
 
 
Dr. Donald Imm 
Field Supervisor 
U.S. Fish and Wildlife Service 
West Park Center 
105 West Park Drive, Suite D 
Athens, GA 30605 
 
Dear Dr. Imm: 
 
 The Fort Benning 2007 Transformation/Base Realignment and Closure (BRAC) and 
2009 Maneuver Center of Excellence (MCoE) Biological Opinions each specified as a term and 
condition, for the preparation of a red-cockaded woodpecker (RCW) Habitat Impact Assessment 
Plan (Bermed vs. non-Bermed).  Completed in July 2009, this plan addressed procedures 
designed to assess and monitor the potential impacts to down-range RCW clusters and habitat 
resulting from small arms munitions training in the newly constructed Oscar Range Complex 
(ORC).  The monitoring specifically assessed the accuracy of the line of sight analyses that 
were used as the basis for estimating limits of munitions damage to down-range habitat (beaten 
areas), as well as the effectiveness of full and partial earthen toe berms that were strategically 
located and constructed on some ranges to protect down-range, active RCW groups and their 
habitat. 
 
 The enclosed Final Report on the Habitat Impact Assessment Plan summarizes over five 
years of down-range monitoring that was conducted in the ORC and serves as the basis for 
validating the minimization efforts and evaluations that have been completed.   
 
 Fort Benning requests your review and acceptance of this Final Report as fulfillment of the 
terms and conditions for this action in the above referenced Biological Opinions.  The point of 
contact is Mr. Tim Marston at 706-544-7069 or timothy.g.marston.civ@mail.mil.  A copy of this 
letter has been provided to the U.S. Fish and Wildlife Service - West Georgia Field Office.   
        
        Sincerely, 
         
         
         
 
         James M. Parker 
         Chief, Natural Resources Management 
              Branch 
 
Enclosure  
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