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In addition to the plots, ecologists inventoried the dbh of all pines over 10-inch dbh within the boundaries of the 
proposed clearing areas. This was completed by walking the entirety of the clearing areas and using sub-meter 
GPS to identify trees that would be removed. Photographs of the stands and project area are in Appendix B. 

To determine how much basal area would be removed from each plot, the dbh of trees proposed to be removed 
were measured to calculate the total amount of basal area that they represent. The formula to calculate basal 
area from dbh is as follows: 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =  𝜋𝜋 𝑥𝑥 �
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After subtracting the basal area of trees proposed for removal from each plot’s basal area, each plot’s remaining 
basal area was averaged to determine an average remaining basal area of the stand.  

Results 
After field studies were completed, collected data were used to calculate each plot’s basal area, the basal area 
of trees proposed to be removed, and the total basal area excluding trees proposed to be removed. Results by 
plot and stand are detailed in Table 1. 

Table 1: Basal Area Calculations 

Plot Plot Basal Area 
(ft2/ac) 

Basal Area (ft2/ac) of 
Trees Proposed to be 

Removed 

Remaining Basal Area 
(ft2/ac) 

Stand A 

1A 90 12.0 78.0 

2A 50 1.0 49.0 

3A 50 8.8 41.2 

4A 80 2.6 77.4 

5A 60 7.0 53.0 

6A 70 3.7 66.3 

7A 110 2.0 108.0 

8A 50 2.6 47.4 

9A 110. 1.9 108.1 

Stand A Avg 74.4 4.6 69.8 

Stand B 

1B 110 1.1 108.9 

2B 50 4.0 46.0 

3B 60 2.7 57.3 

4B 90 1.8 88.2 

5B 110 2.1 107.9 

6B 120 4.5 115.5 

7B 110 3.8 106.2 

8B 80 2.6 77.4 

9B 60 7.0 53.0 

10B 70 3.7 66.3 

11B 110 2.0 108.0 
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Plot Plot Basal Area 
(ft2/ac) 

Basal Area (ft2/ac) of 
Trees Proposed to be 

Removed 

Remaining Basal Area 
(ft2/ac) 

12B 50 2.6 47.4 

13B 110 1.9 108.1 

Stand B Avg 86.9 3.1 83.9 

Stand C 

1C 60 3.8 56.2 

2C 70 2.3 67.7 

3C 110 6.7 103.3 

4C 60 5.1 54.9 

5C 80 2.1 77.9 

6C 120 4.1 115.9 

7C 50 4.0 46.0 

8C 80 7.9 72.1 

Stand C Avg 78.75 4.5 74.3 

The average remaining basal area after proposed tree clearing is estimated to remain above 60 ft2/ac for all 
three stands. 

Programmatic Consultation Agreement Compliance 
The proposed project activities are types covered by the programmatic consultation: road resurfacing and 
roadway widening that does not add capacity. Because the proposed project would occur within 200 feet of 
active RCW habitat, a basal area study was conducted to ensure the tree removal would not reduce the average 
basal area of the nearest active RCW cluster below a basal area of 60. The study determined that the basal area 
of each stand would remain above 60 ft2/ac (Table 1) and proposed project activities would comply with the 
programmatic agreement. In order to comply with the programmatic agreement, the following voluntary 
conservation measures must be implemented: 

• Stockpile and equipment storage areas and other project specific locations would not be placed 
adjacent to active RCW clusters within 200 feet of the clear ROW. 

• TxDOT would avoid work during the RCW breeding season (April 1 to July 31) adjacent to any project 
area where active RCW cavity trees are located within 200 feet of the ROW. 

• TxDOT would not begin work until one hour after sunrise and would cease work one hour before sunset 
each day where active RCW cavity trees are located within 200 feet of the ROW to ensure that birds are 
not flushed from their cavities in the morning or prevented from roosting in the evening. 
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Appendix A-3   Photos taken July 2023 
 

 
Photo 05. Unsuitable habitat (pastureland and residences) north of the project in Stand C. 

 
 

 
Photo 06. Dense midstory along the ROW near Plot 10, facing west, in Stand C. 
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Appendix A-4   Photos taken July 2023 
 

 
Photo 07. Marked nest tree approximately 80 feet south of the ROW in Cluster C. 
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Introduction 
The Texas Department of Transportation (TxDOT) conducted a field reconnaissance for suitable red-cockaded 
woodpecker (RCW, Picoides borealis) habitat on a proposed roadway project on Farm-to-Market Road (FM) 149 
from FM 1791 to the Grimes County Line in Montgomery County, Texas (CSJ 0720-02-095, Figure 1 and 2). The 
project involves lane and shoulder widening along 4.5 miles of FM 149.  

Most of the project area consists of maintained roadway with right-of-way (ROW) largely dominated by non-native 
and ruderal grass and forb species. Much of the project area is located within the Sam Houston National Forest 
and adjacent habitats consist of shortleaf pine (Pinus echinata), loblolly pine (P. taeda), oak (Quercus spp.), and 
hickory (Carya spp.) uplands, as well as rural residences and pastures. There is a known population of the 
federally endangered red-cockaded woodpecker on Sam Houston National Forest, thus necessitating field 
reconnaissance surveys to comply with TxDOT’s RCW programmatic informal consultation with the U.S. Fish and 
Wildlife Service (USFWS). Cox|McLain Environmental Consulting, now Stantec conducted surveys on behalf of 
TxDOT. 

Field Reconnaissance Survey 
TxDOT obtained geospatial data from the U.S. Department of Agriculture Forest Service (USDA FS) detailing RCW 
nest trees and clusters throughout Sam Houston National Forest. The dataset indicates that the project area 
intersects two mapped RCW nest clusters with known nest trees (Clusters 1 and 2, Figure 3). The survey was 
completed by Marissa Buschow (ornithologist) and Jake Hafermalz (ecologist) on September 27, 2022. The 
survey was conducted to confirm the presence of suitable RCW habitat and field-verify the nest trees identified 
by the USDA FS dataset.  

Per U.S. Department of Agriculture Forest Service (USDA FS) management guidelines, RCWs require park-like 
stands of pine forest with minimal midstory. The basal area (square feet per acre) of 10-inch diameter at breast 
height (dbh) pines in the stand should be above 50. Foraging areas of younger pines (less than 10-inch dbh) 
should be within 0.25 mile of or immediately adjacent to nest clusters and have a basal area between 50 and 
80 ft2/ac. In the Sam Houston National Forest, the dominant pine species are shortleaf and loblolly pine. 

The majority of the project area was surrounded by pine forest with age class, stand composition, and stand 
management varying throughout. Photographs depicting the landscape and forest characteristics throughout 
the project area are in Appendix B. The forest within the USDA FS-mapped clusters was composed of widely 
spaced mature loblolly pine and an open understory, as preferred by RCW (Photos 1-4, 6-8). The forest stands 
contained trees with a diameter at breast height (dbh) of greater than 10 inches. The potential RCW nesting and 
foraging habitat within and adjacent to the project area is depicted on Figure 3. 

Findings 
Suitable RCW habitat was observed throughout most of the project area, though habitat adjacent to the project 
area was interrupted by pastures and residences. The forest adjacent to the project area supported a mix of 
mature pines that could potentially be used for nesting, younger pines used for foraging, and a managed midstory 
and understory. Nest trees were visually confirmed from the right-of-way at both Cluster 1 and 2. A confirmed 
cavity in Cluster 1 did not appear to have any fresh or running sap or recent excavation (Photo 4). A nest tree in 
Cluster 2 had multiple excavations with fresh sap (Photo 7). Though recent use of nest cavities could not be 
confirmed within the USDA FS-mapped clusters, cluster inactivity cannot be presumed. 

Programmatic Consultation Agreement Compliance 
The proposed project activity (roadway widening that does not add capacity) is a type covered by the 
programmatic consultation. Because the proposed project would occur within 200 feet of active RCW clusters, 
surveys using Sam Houston National Forest datasets were utilized to confirm the presence of nest trees. If 



 

RCW Habitat Report 
FM 149, Montgomery County, Texas 

CSJ 0720-02-095 
2 

mature pines with dbh greater than 10 inches are removed in proximity of known nest clusters, a foraging habitat 
analysis would need to be conducted to ensure that the removal of trees would be allowable under the 
programmatic consultation. 

Recommendations 
Due to potential impacts to mature pine trees within 0.5 miles of active RCW clusters, it is recommended that 
USDA FS be contacted for additional information regarding RCW activity and stand quality at potentially impacted 
locations. If tree clearing is proposed in proximity to active nest clusters, a foraging habitat analysis or additional 
coordination with USFWS may be required. 
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Appendix B-1  Photos taken September 2022 
 

 
Photo 01. Eastern terminus looking west into the FM 149 project area. 

 
 

 
Photo 02. Nest Cluster 1 directly adjacent to FM 149 on the south side of the roadway. Facing west. 
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