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EXISTING CONDITIONS AND RECOMMENDATIONS FOR THE 
 NORTH BOSQUE RIVER AQUATIC ECOSYSTEM RESTORATION PROJECT LOCATED IN STEPHENVILLE, TEXAS
INTRODUCTION
The purpose of this report is to identify and describe existing fish and wildlife resources within the proposed project areas; evaluate and compare currently proposed alternatives; identify potential significant impacts; identify modifications or additional alternatives needed to address fish and wildlife related problems, opportunities, and planning objectives; and to recommend preliminary measures for resource protection during early project planning. This planning assistance is provided, in part, pursuant to the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.) and is intended to assist in the preparation of your detailed project report (DPR). This information does not represent a final report of the Secretary of the Interior within the meaning of Section 2(b) of the Act.

The proposed project plan includes reestablishment of the riparian corridor (41.0 acres), creation of an emergent wetland habitat (41.0 acres), restoration of in-stream habitat (6.0 acres), installation of recreational facilities, water quality improvement, and possible ecological learning opportunities. Restoration would include planting of high quality native terrestrial and aquatic vegetation, installation of several low water weirs and native stone to create pool and riffle complexes, river bank stabilization, conversion of a sludge drying bed complex to high quality emergent habitat, and construction of a hike and bike trail adjacent to the wetland complex. The City of Stephenville would provide the non-Federal contribution share through lands and work-in-kind. The City would be responsible for the operation and maintenance of the project area after project completion.

DESCRIPTION OF THE STUDY AREA
The project study area is located along the North Bosque River within the City of Stephenville, Erath County, Texas. Stephenville is a livestock and farming community. Urban development and agricultural activities have encroached along both sides of the river causing some bank erosion and wildlife habitat fragmentation. The proposed restoration would include approximately 0.9 miles of the river within Stephenville City Park and 0.8 miles within the Stephenville Wastewater Treatment Plant (WWTP) area (Figure 1).

The average rainfall for Erath County is twenty-nine inches a year, and the average temperature ranges from a low of 34( F during January to 96( in July. The soil association in the bottomlands of the project area is the Maloterre-Purves-Dugout which is shallow to very shallow, stoney and gravelly soils over limestone. It is in the Bunyan Series which is fine sandy loam that is deep, nearly level, moderately permeable, well drained, and occasionally floods.  Erath County elevations range from 900 to 1,750 feet with slopes ranging from 0 to 2 percent. Rapidly flowing 
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floodwaters cause scouring and sediment deposits. Areas with this soil type are cultivated for sorghum, small grain, alfalfa, and cotton. (USDA Soil Conservation Service 1973.)

The National Wetlands Inventory (NWI) (Cowardin, Carter, and Golet, 1992) depicts the North Fork of the Bosque River running through the project area as an intermittent, seasonally flooded riverine system with a muddy bottom. The cells at the Stephenville waster water treatment plant are depicted as excavated and diked artificially flooded palustrine systems, but they are no longer managed as wetlands. Currently, these cells no longer hold water and could be classified as excavated old fields/grasslands. They may hold water temporarily after rains.

Erath county is located in the West Cross Timbers and Prairies vegetational areas of Texas (Diggs et al. 1999). Historically, the area was open prairie with a few scattered post oak (Quercus stellata) and live oak (Quercus virginiana) motts. Ashe juniper (Juniperus ashei) and mesquite (Prosopis grandulosa) trees grow in some areas (Soil Conservation Service 1973). The bottomland woodlands were predominately pecan (Carya illinoensis), elms (Ulmus sp.), and oaks (Quercus sp.). The tree species found during the study in the project area were pecan, American elm (Ulmus americana), cedar elm (Ulmus crassifolia), black willow (Salix nigra), red mulberry (Morus rubra), and cottonwood (Populus deltoides). Historically, little bluestem (Schizachyrium scoparium), silver bluestem (Bothriochloa laguroides), side-oats grama (Bouteloua curtipendula), tall grama (Bouteloua pectinata), and buffalograss (Buchloe dactyloides) were the predominate grass species (Soil Conservation Service 1973). Most of these grasses have been grazed out long ago. The predominate grasses are now Texas winter wheat (Nassella leucotricha), Canada wildrye (Elymus canadensis), Bermudagrass (Cynodon dactylon), and Johnsongrass (Sorghun halepense), with many other less common grasses, such as common sandbur (Cenchrus spinifex), crabgrass (Digitaria sp.), dallis grass (Paspalum dilatatum), Hall(s panicum (Panicum hallii), purple love grass (Erogrostis spectabilis), love grass (Eragrostis sp.), old field threeawn (Aristida oligantha), panic grass (Panicum sp.), silver bluestem (Bothriochloa laguroides), stinkgrass (Eragrostis cilianensis), Texas panicum (Panicum texanum), white tridens (Tridens albescens), wild oats (Chasmanthium latifolium), windmill grass (Chloris verticillata), and wooly rosette grass (Panicum acuminatum).

The project area consists of approximately 23 acres of riparian woodlands, 46 acres of grasslands, and 6 acres of in-stream aquatic habitat. An undetermined amount of grasslands, shrublands and tree savanna habitats are adjacent to the project area. Figure 2 shows the different habitat types in and around the project area. The riparian corridor contains intermittent sections of deciduous woodlands, grasslands and tree savannas, some of them are maintained as parklands. The wooded sections along each side of the river are narrow, ranging from about 10 to 250 feet wide. 

The project area is used by both resident and migratory species that are somewhat tolerant of human activity. Migratory waterfowl and shorebirds, and resident wood ducks (Aix sponsa), use the river and it(s tributaries and local emergent wetlands. The woodlands are most likely used by a variety of migratory and resident passerine, owl, and hawk species. Some common resident bird 
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species that may be observed in the study area are sparrow, northern mockingbird (Mimus polyglottos), American robin (Turdus migratorius), northern cardinal (Cardinalis cardinalis), blue jay (Cyanocitta cristata), common grackle (Quiscalus quiscula), scissor-tailed flycatcher (Tyrannus forficatus), common crow (Corvus brachyrhynchos), American kestrel (Falco sparverius), and red-tailed hawk (Buteo jamaicensis). Mammal species that may utilize all habitat types in the study area include raccoon (Procyon lotor), striped skunk (Mephitis mephitis), opossum (Didelphis virginiana), coyote (Canis latrans), bobcat (Lynx rufus), cottontail rabbit (Sylvilagus floridanus), fox squirrel (Sciurus niger), and small rodents. Various species of frogs and turtles may be found in the river and wetlands, while lizards and snakes can be found throughout the study area. A list of faunal species that were observed during field investigations in the project area can be found in Appendix B. Fish species that may be found in the project area are discussed in the aquatics section of this report.

ALTERNATIVES UNDER CONSIDERATION
Four alternatives are being considered for the North Bosque River Aquatic Ecosystem Restoration project:

Alternative 1 (No action): The habitats in the project areas would be allowed to progress into a condition dependant upon climate, lake level manipulation, and human impacts to the surrounding lands. There would be no habitat restoration work or bank stabilization. Habitat fragmentation and erosion problems would continue, perhaps increase. 

Alternative 2 (Preferred Plan): The preferred alternative consists of habitat restoration, water quality improvement work, and establishment of recreational opportunities at the Stephenville City Park and wastewater treatment plant. The riparian corridor would be restored to provide high quality habitat. Native trees, shrubs, and grasses would be planted in the riparian corridor in five different zones, varying in composition and width, running parallel with the river. The average total width of the corridor would vary between 50 to 150 feet. More in-stream habitat would be created by debris removal, installation of low-water weirs, and modification of the pool, riffle, run sequence. Native aquatic plants would be reestablished, and boulder and cobble substrate would be installed in the river(s run and riffle areas. Outdoor recreational amenities would be established along the river. A wetland complex would be created in the old drying beds of the Stephenville WWTP. A water reuse system would be developed to use water from the WWTP for the wetland. Gravity flow and existing piping would move the water. The drying beds would be excavated, and existing interior berms of the drying beds would be removed in order to increase wetland area. Some repairs and modifications to the existing exterior berms would need to be completed to create an emergency spillway during high water levels. Small islands and levees would be constructed inside the wetland cell to create habitat and allow inflowing water to meander through the cell. Water depths within the cell would vary from 1 to 7 feet. Depths would be managed using a flash-board-riser water control structure. Native aquatic plants, shrubs, and trees would be planted in and around the wetland complex. A hike and bike trail would be constructed using natural materials along the western berm of the wetland. Recreational 

amenities such as a parking lot, benches, wildlife viewing stations, and informative signs would be installed along the trail. Wood duck boxes would be installed within the wetland complex.

Alternative 3 (Stephenville Park Restoration): Restoration of the riparian corridor and in-stream habitat and recreational features within the Stephenville City Park would be completed as described above. Creation of the wetland complex at the WWTP would not be completed.

Alternative 4 (Stephenville WWTP Restoration): Riparian, in-stream, and the emergent wetland habitat, as described above, would be created within the Stephenville WWTP project area. The recreational amenities associated with the WWTP project would be established. Restoration measures associated with the Stephenville City Park area would not be implemented under this alternative.

EXISTING FISH AND WILDLIFE RESOURCES
Terrestrial Habitats and Wildlife Resources
Habitat Evaluation Methods
Utilizing Geographic Information System (GIS) and Global Positioning System (GPS) technology and aerial photos, habitat cover-types were identified in and around the project area. Urban development and bare soil are not considered habitat types, therefore they are not included in this report. Figure 2 displays the location of the various habitats in and around the project area. The following cover-types were analyzed in this report:

1) Riparian Woodlands/Hardwood Forest - This cover type consists of mature hard-mast producing trees along the river and it(s tributaries, or areas that are periodically flooded. This habitat provides food, cover, nesting habitat, and living space to forest dependant species.  Large trees are important as nesting habitat for the fox squirrel (Sciurus niger) and red-tailed hawk (Buteo jamaicensis), and important escape cover for raccoons (Procyon lotor), wood ducks, and passerine birds. Brush piles and snags provide nece

ssary food, cover, and shelter for the raccoon and passerine birds. Riparian forest habitats provide important wildlife travel corridors and are essential in maintaining biodiversity. This cover type is predominately composed of mature pecan, oaks, and elms within the riparian corridors along the river (Appendix E).

2) Grasslands - The grasslands are generally located in the flood plain along the river, adjacent to the riparian woodland corridor, and in the uplands. The grasslands are comprised of native and introduced grasses and forbs (Appendix E), and sometimes scattered trees. Grasslands in lawns and parks are routinely mowed. These areas may have a few scattered trees and shrubs. Grasslands provide open space, a seed source for passerine birds, forage for the eastern cottontail (Sylvilagus floridanus), and cover for escape and nesting in brush piles and shrubs. Red-tailed hawks hunt for prey in open grasslands.

3) Wetlands - This cover type is comprised of rushes, sedges, wetland grasses, and aquatic plants which are located along the edges of the river and creeks, small impoundments, and seasonally flooded areas. There are no emergent wetlands within the project areas. Some of these wetlands are permanent, but most are seasonal. Wetlands provide food and cover for fish, resident and migratory birds, small mammals, invertebrates, and the predators that feed on these species.

4) Shrublands - This cover type is located in disturbed areas and is considered to be an early secondary successional stage. Shrublands are not as common in the project area as the other cover types. Shrubs are defined as any woody plant less than 16.5 feet tall. The shrublands included in this assessment are composed of scattered mesquites, tall grasses, and various forbs. Shrublands provide cover and food sources for passerine birds, cottontails, and a prey base for hawks.

5) Tree Savannas - This cover-type is dominated by grasslands with a tree canopy closure between 5% and 25%. It is located in the transition zone between the lowland woodlands and grasslands. This habitat provides similar benefits to the grasslands with more cover for prey and more trees for nesting and perching for the hawk. There are only 0.63 acres of tree savanna within the project boundary and 62.5 total acres of tree savanna in and around the project area included in this analysis.

The U.S. Fish and Wildlife Service (Service), with participation from the Corps, conducted field surveys within these habitats in the project area on July 31, 2002. The data were analyzed using the U.S. Fish and Wildlife Service Habitat Evaluation Procedure (HEP) (U.S. Fish and Wildlife Service 1980) to describe the various existing habitats in the project area. The HEP requires the use of Habitat Suitability Index (HSI) models developed for indicator species that best represent groups of species that use the habitats. Each model contains a group of habitat variables that are measured in the field and used as indicators of habitat value. 

Ten wildlife indicator species were selected that best represent the wildlife communities that use the five habitats surveyed.  The raccoon (Procyon lotor), fox squirrel (Sciurus niger), Carolina chickadee (Parus carolinensis), barred owl (Strix varia), wood duck (Aix sponsa), and the red-tailed hawk (Buteo jamaicensis) were selected to represent those species that use riparian/bottomland hardwoods.  The raccoon, green heron (Butorides striatus), and wood duck were selected to represent the wildlife community in emergent wetlands.  The eastern meadowlark (Sturnella magna), eastern cottontail (Sylvilagus floridanus), and the red-tailed hawk were selected to represent the wildlife community in the grasslands and the tree savannas.  The raccoon, eastern cottontail, scissor-tailed flycatcher (Tyrannus forficatus), and the red-tailed hawk were selected to represent the shrubland wildlife community. 

A Garmin Personal Navigator GPS III Plus unit was used to identify the specific locations of 11 data collection plots located in these habitats in and around the project area. Structural habitat variables identified in the models, according to the type of habitat in which they were located, were measured in these plots. The location of the data plots are indicated in red in Figures 1 and 2. Figure 2 displays the general locations of each habitat and is not meant to show exact habitat acreage. Roads and parking lots within the park are not depicted. Appendix D lists the geographical locations of these sites. Habitat measurements were collected at four sites in the bottomland riparian woodlands (Sites 113, 115, 116, 121), one site in emergent wetlands (Sites 119), four sites in grassland habitats (Sites 112, 117, 120, 122), one site in shrubland (Site 118), and one site in tree savanna (Site 114). Sites 115,116,120,121, and 122 are located inside the project boundary where there are only riparian woodlands and grasslands.  All of the other sites are located in habitats adjacent to the project area boundary. Assessing habitats adjacent to the project area will give a better understanding of habitat availability for the animals that use the habitats within the project area.  Habitat values within the boundary are improved when considering adjacent habitats, particularly for multi-habitat use species, such as the wood duck and the red-tailed hawk.  All plant species found at each survey site on the survey dates were recorded and are listed in Appendix A.  Incidental wildlife sightings during the surveys were also recorded (Appendix B).  Finally, photographs were taken in each compass direction from the center of each survey site (Appendix C).

The data collected in the plots were analyzed using the HSI models. Baseline habitat conditions are expressed as a numeric function (HSI value) ranging from 0.0 to 1.0, where 0.0 represents no suitable habitat for an indicator species and 1.0 represents optimum conditions for the species. Habitat units are calculated by multiplying the HSI by the amount of acres of the habitat type required by each species.

Project Site Descriptions
The project area is divided into two locations on City of Stephenville property along the north Bosque River, the Stephenville City Park and Stephenville Waster Water Treatment Plant. The project area totals approximately 81.3 acres. There are only two wildlife habitat types located within the project boundary, 24 acres of riparian woodland and 54.5 acres of old field/ grasslands. There are approximately 2.76 acres of bare ground or urban development. Only five data sites are located within the project boundaries. Sites 115, 116, and 121 are located in riparian woodlands and Sites 120 and 122 and located in old field/grassland.

Habitats surrounding the project area were included in the assessment to obtain an understanding of all habitats available to wildlife that could be using the project area. Approximately 567 acres of habitat within and adjacent to the project area are included in the overall assessment. This overall assessment includes 3.26 acres of emergent wetlands, 107.98 acres of riparian woodlands, 390.75 acres of old pasture/ grasslands, and 62.5 acres of tree savanna. There are 6 data sites outside the project boundary; two in old pasture/ grasslands and one each in riparian woodlands, tree savannas, emergent wetlands, and shrublands.



Stephenville City Park: The park is located in the south end of town between Long Street and Highway 377, and Mary Avenue and Graham Avenue.  It receives a fair amount of public use via roads, trails, ball fields, play grounds, and parking lots. The landscape is fairly flat and contains only two wildlife habitats; groomed grassland and riparian woodland. The riparian corridor in the park is wooded on both sides of the river and varies in width from non-existent to about 150 feet. There are four HEP sites located within the park, Sites 114, 115, 116, and 117, but only Sites 115 and 116 are within the project boundary. 

Sites 115 and 116 (see pages C-7 though C10, E-4, and E-5) are within the woodland riparian corridor running along the west side of the park. The understory vegetation is sparse in some areas due to the routine mowing, clearing, and heavy public foot traffic, causing bank erosion. Picnic tables, and a hike/bike trail are located here. Most of the understory is covered by mowed Bermudagrass and bare ground in the parkland or dense shrubs and briers within about 10 feet of the river edge. Grasses found in the unmowed sections are: crabgrass, nut grass (Cyperus rotundus), Canada wildrye, wild oats, Texas panicum, paspalum grass, and Johnson grass. This narrow corridor encompasses approximately 51 acres and is dominated by large pecan and American elm trees that provide an abundance of shade. The stand also contains cedar elm, sugar hackberry, and red mulberry trees. The shrub layer is comprised of Bois d(Arc (Maclura pomifera), common elderberry (Sambucus niger var. canadensis), Japanese privet (Ligustrum japonicum), red mulberry, cedar elm, rough-leafed dogwood (Cornus drummondii), honey locust (Gleditsia triacanthos), and an unidentified hickory species. There were an abundance of vines and forbs. Wildlife species observed in the riparian areas during the survey dates were great blue heron (Ardea herodias), American robin, sparrow sp., and fox squirrel.

Sites 114 and 117 are located is habitats typical of the park (see pages E-3 and E-6), tree savannas and grasslands respectively, which are mowed and maintained at about 2 to 3 inches tall (see photographs on pages C5 - C-12). Site 114 is located in tree savanna within the park just west of the Highway 108 bridge. It was classified as a tree savanna because it met the HEP definition for that habitat, a non-wetland with a tree canopy cover between 5 percent and 25 percent, but with a total canopy closure of all vegetation of greater than 25 percent. The trees are very large pecan. The area between the trees was dominated by mowed Bermuda, Hall(s panicum, and buffalo grasses, with scattered forbs, including Texas dandelion (Panicum texanum), milkweed (Asclepias sp.), Euphorbia sp., horse herb (Calyptocarpus vialis), and white clover (Trifolium repens). Wildlife species observed in these areas were fox squirrels, mockingbirds (Mimus polyglottos), and mourning doves (Zenaida macroura).

Site 117 is located in a grassland close to Highway 377. The grassland, including the ball fields, is approximately 80 acres with a few very large mature pecan trees scattered throughout. The vegetative composition is dominated by Bermudagrass, dallis grass, Johnsongrass, and common sandbur grass with a mixture of other grasses and forbs: love grass, stinkgrass, Hall(s panicum, woodsorrel (Oxalis sp.), dayflower (Commelina erecta), Texas bullnettle (Cnidoscolus texanus), and Euphorbia sp. This site contained four large harvester ant (Pogonomyrmex sp.) mounds. 

Sites 112 and 113 are located upstream, just east of Graham Avenue (Highway 908) and north of Hwy. 377 along the river. Site 112 is located in a old flat hay field about 100 feet north of the riparian area (pages C-1, C-2, and E-1). Urban development is located north and south of the site. There was one large brush pile present. Johnson and Bermuda grass are the dominant species. Other grasses observed are Canada wildrye, common sandbur, crabgrass, love grass, purple love grass, silver bluestem, Texas winter grass, windmill grass, and panic grass. The average height of the vegetation was 3 feet. Forbs and vines found in the field were silver-leaf nightshade (Solanum elaeagnifolium), betony noseburn (Tragia betonicifolia), buffalo gourd (Cucurbita foetidissima), hedge-parsley (Torilis arvensis), cocklebur (Xanthium strumarium), common devils claw (Proboscidea louisianica), butterfly weed (Guara triangulata), woodsorrel, creeping spurge (Chamaesyce sp.), dayflower, eyebane (Chamaesyce nutans), giant ragweed (Ambrosia trifida), Texas bullnettle, pokeweed (Phytolaccta americana), and a milkweed species (Asclepias sp).

Site 113 is located in a riparian woodland near Site 112 (page C-3, C-4, and E-2). The riparian corridor in this area is about 35 feet wide composed of a dense stand of green ash, pecan, Bois d' Arc, honey locust, and cedar elm trees. The shrub layer contained cedar elm, Japanese privet, Texas redbud, and sugar hackberry, with mustang grape (Vitis mustangensis) and saw greenbrier (Smilax bona-nox). The ground layer contained Canada wildrye, betony noseburn, drooping melonette, poison ivy, and an abundance of leaf litter and dead limbs. The bank slope was very steep with a 1:1 ratio. 

Site 118 and 119 are located outside of the project area west of the river. Site 118 is located in a shrubland of mesquite on private property. The ground cover is dominated by forbs; doveweed, beach ground-cherry, desert Christmas cactus, gayfeather, Texas prickly-pear, Indian blanket, Indian tea, western ragweed, milkweed sp., and Aster sp. Grasses located in the field include field threeawn and Hall(s panicum.

Site 119 is a one acre permanently flooded impoundment located on private property. Approximately a fourth of the gradually sloping shoreline is dominated by mowed Bermuda grass on the west side (pages C-15, C16, and E-8). The rest of the shoreline is heavily forested with honey locust, black willow, cottonwoods, American elm, and Japanese privet, with mustang grape, fox grape, and woodbine vines. The ground cover was composed of Johnson grass, Bermuda grass, hedge-parsley, Japanese honey-suckle, sticky flat sedge, and white clover. There was a lot of woody debris along the waters edge with little aquatic vegetation, except for duckweed. Wildlife observed were red-eared sliders, frogs, minnows, grackles, northern cardinals, and green herons.

Stephenville WWTP: The Stephenville WWTP is currently in operation, releasing effluent into the North Bosque River. The drying bed cells have not been used for a while and no longer hold water. There are two habitat types within the project boundary at the WWTP, old field/ grassland and riparian woodland. Currently, the drying cells function as old field/grasslands. Three HEP data sites are located within the project boundary, Sites 120, 121, and 122. Site 120 is located in the southeast drying cell. These cells and the berms between the cells were invaded by a few shrubs; Bois d(Arc, privet, and sumac. The cells were dominated by a tall dead unidentified Aster sp. and sunflowers (pages C-16 through C-18 and E-9). The grass species observed were Johnson grass, stinkgrass, and vine mesquite (Panicum obtusum).  Other plants in the cells were silver nightshade, pokeweed, giant ragweed, creeping spurge, copperleaf (Acalypha fhomboidea), and an unidentified goosefoot species. A cottontail rabbit, red-tailed hawk, and turkey vulture were observed during the survey. 

Site 121 is located in the riparian woodland corridor located between the drying cells and the river to the east (page E-10). The dense overstory produces constant shade which causes the understory to remain open (pages C-18 through C-20).  Dead tree limbs, debris and litter lay on large areas of bare ground. Canada wildrye, nut-grass, and giant ragweed grew in scattered small patches. The top canopy consists of tall pecan trees approximately 65 feet in height. The lower canopy is made up of 40 foot American elms, Texas redbud, and red mulberry. The sparse shrub layer contained American elm, fox grape, mustang grape, woodbine, and saw greenbrier.

Site 122 is located in a small grassland between the north end of the WWTP cells and the river (pages C-20 through C-22). This grassland was surrounded by large trees. The herbaceous canopy cover within the data plot stood an average 8 inches with an abundance of seed available. It contained several species of grasses; silver bluestem, Bermudagrass, common sandbur, Johnson grass, love grass, purple love grass, white tridens, windmill grass, and wooly rosette grass (page E-11). Several forbs were also found, including Acacia sp., Aster sp., buffalo gourd, small cedar elm, Composite sp., dayflower, doveweed, eyebane, and vervain.

Habitat Suitability Index Values Within the Project Boundary: 

Table 1 displays the HSIs for riparian woodlands and grasslands within the project area per indicator species and overall average. The overall average HSI value for the riparian woodlands is 0.65 with 15.7 HUs available. This habitat is considered average valued habitat for the indicator species. The WWTP drying bed cells were assessed as old field/grassland. They are the only grasslands within the project boundary. The overall HSI for these drying beds is 0.28 with only 15.3 habitat units available. They are considered fair to poor habitat for grassland species.

The riparian woodland is considered very good habitat for the Carolina chickadee (HSI 0.89) and the barred owl (0.93), and good habitat (HSI 0.68) for the wood duck. The raccoon and fox squirrel HSI values were both 0.54, average habitat. There were not enough refuge sites (ground burrows, brush piles, windthrow, etc.) for good raccoon habitat. The crown cover was too closed and the understory shrub cover too thick for good fox squirrel habitat next to the river. The lowest HSI (0.33) of all the riparian woodland species was for the red-tailed hawk, which depicts only fair valued habitat. Red-tailed hawks are considered a multi-habitat species using many habitat types with a wide ecological tolerance and geographical distribution. They are found most frequently in or on the edge of open woodlands where there are perching trees and easy viewing and access to prey. Both habitats within the project area are considered red-tailed hawk habitat, with the same HSI value for the species in both habitats, 0.33. This value is related strongly to the habitat values of the red-tailed hawk(s prey species. The WWTP cells have no refuge sites for small mammals and are considered poor habitat (HSI 0.005) for cottontails, therefore, it reduces the red-tailed hawk HSI values in both habitats. Sections of this habitat are dominated by forbs which is not optimum conditions for the meadowlark that prefers a grass dominated field. The HSI value for the meadowlark of 0.50 is fair to average habitat.

Table 1.  Habitat Suitability Index Values for the Habitats Found Within the North Bosque River Aquatic Ecosystem Restoration Project Area, Stephenville, Bosque County, Texas
	Species
	Riparian Woodland

24.18 ac
	HUs
	Old Pasture/ Grassland

54.53ac.
	HUs

	Carolina Chickadee
	0.89
	21.5
	
	

	Barred Owl
	0.93
	22.5
	
	

	Raccoon
	0.54
	13.0
	
	

	Wood Duck
	0.68
	16.4
	
	

	Red-tailed Hawk
	0.33
	6.9
	0.33
	18.0

	Fox Squirrel
	0.54
	13.0
	
	

	Hairy Woodpecker
	
	
	
	

	Green Heron
	
	
	
	

	Eastern Cottontail
	
	
	0.005
	0.27

	Eastern Meadowlark
	
	
	0.50
	28.3

	Scissor-tailed Flycatcher
	
	
	
	

	Average HSI and HUs
	0.65
	15.7
	0.28
	15.3


Habitat Suitability Index Values Within and Adjacent to the Project Boundary: 

Table 2 displays the HSI values for all habitats assessed in and adjacent to the project area combined (see Figure 2). The overall HSI value for the riparian woodland was 0.60, which is considered average, and the HSI value for the pasture/grassland was 0.36, which is considered fair. The limitations for these habitats are the same as described above for the same habitats located within the project boundary only. However, the fox squirrel HSI is significantly lower for all riparian woodlands in and adjacent to the project boundary combined than that within the boundary only, because the dense shrub layer in the only data plot outside the boundary was too dense for good fox squirrel habitat. This can be explained by the fact that most of the shrub layer within the park is kept clear, and the riparian woodland canopy closure at the WWTP is too dense to allow penetrating sunlight that promotes a dense shrub layer. 

The lack of shrub cover and refuge sites for cottontails, or small animals in general, accounts for the significantly lower HSI (0.28) for grasslands within the boundary only than the overall HSI (0.36) value for all grasslands within and adjacent to the project boundary combined. Those grasslands outside of the park contain more cover.

The emergent wetlands, shrublands and tree savannas are all located outside the project boundary. 

The permanently flooded impoundment located on private property east of the river was the only emergent wetlands included in the assessment.  It is considered very good habitat with an overall HSI value of 0.80. The limiting factor for this habitat was the lack of wood duck brood cover in the littoral zone and around the edge of the pond. Wood ducks are considered multi-habitat users that have one overall HSI value calculated for all the habitats they use within a project area. Two wood duck habitats occur in the assessment area, the emergent wetlands and riparian woodlands. An overall wood duck HSI of 0.58 was calculated for both habitats within and adjacent to the project area. This overall HSI value for emergent wetlands is significantly lower than the wood duck HSI for the riparian woodland habitat located within the project boundary only because the impoundment has lesser valued wood duck habitat although it is considered very good wetland habitat considering all wetland species.

There was only one shrubland data plot in the assessment area. This shrubland had an average habitat value (HSI 0.65).  The red-tailed hawk and the scissor-tailed flycatcher habitat components were the limiting factors. Because the red-tailed hawk is a multi-habitat user, the same overall HSI value of 0.34 was used for all the habitats. This HSI is low because of the lack of shrub cover and refuge sites for cottontails and other small animals in the other habitats, although the cottontail HSI for the shrubland was high (1.0). The height of herbaceous cover was too tall for good scissor-tailed flycatcher habitat.

There was only one tree savanna data plot in the assessment area. This habitat had an HSI value of only 0.26 because of the low overall red-tailed hawk HSI described above and the lack of shrub cover and refuge sites for cottontails and other small animals.

Table 2.  Habitat Suitability Index Values for the Habitats Found in and around the North Bosque River Aquatic Ecosystem Restoration Project Area, Stephenville, Bosque County, Texas
	Species
	Emergent Wetland

3.26ac.
	HUs
	Riparian Woodland

107.98 ac
	HUs
	Shrubland

2.55 ac.
	HUs
	Old Pasture/ Grassland

390.75 ac.
	HUs
	Tree Savanna

62.5 ac.
	HUs

	Carolina Chickadee
	
	
	0.85
	91.8
	
	
	
	
	
	

	Barred Owl
	
	
	0.89
	96.1
	
	
	
	
	
	

	Raccoon
	0.97
	3.1
	0.56
	60.5
	0.96
	2.5
	
	
	
	

	Wood Duck
	0.58
	1.8
	0.58
	62.6
	
	
	
	
	
	

	Red-tailed Hawk
	
	
	0.34
	36.7
	0.34
	0.87
	0.34
	132.8
	0.34
	21.3

	Fox Squirrel
	
	
	0.40
	43.2
	
	
	
	
	
	

	Hairy Woodpecker
	
	
	
	
	
	
	
	
	
	

	Green Heron
	0.84
	2.7
	
	
	
	
	
	
	
	

	Eastern Cottontail
	
	
	
	
	1.00
	2.55
	0.24
	93.8
	0.00
	0.0

	Eastern Meadowlark
	
	
	
	
	
	
	0.50
	195.4
	0.45
	28.1

	Scissor-tailed Flycatcher
	
	
	
	
	0.32
	0.89
	
	
	
	

	Average HSI and HUs
	0.80
	2.6
	0.60
	64.8
	0.65
	1.66
	0.36
	140.7
	0.26
	16.2


Recommendations for Terrestrial Habitats

The following specific recommendations would restore natural habitats impacted by urban development within the project area.

Widen the riparian woodland corridors along the river as much as possible (up to 150 feet) where needed by planting native mast producing trees and shrubs. Native mast producing trees and shrubs, such as pecan, bur oak, red oak, black walnut (Juglans nigra), wild plum (Prunus mexicana), sumac (Rhus sp.), hawthorne (Crataegus sp.), and coral-berry, should be planted in the expanded portion of the riparian woodland to improve canopy cover and food base. Plant 70 percent woody stems, with no more that 25 percent soft mast producers. Shrubs should be planted at no more than 30 percent stems. Maintain some scattered open spaces for fox squirrel movement.

Clear portions, not all, of the existing riparian corridor under mast producing trees to improve fox squirrel habitat.

Provide brush and log piles in the existing riparian habitat and grasslands to provide cover for small mammals. 

If hazardous materials testing has not been conducted in the old WWTP drying beds for contaminants, we suggest that it be done before any habitat restoration work is initiated.  

If the WWTP cells are free of contaminants, we support converting them to a wetland complex. Excavate the pool to provide a deep water area with a gently sloping shoreline or shelves to allow various water depths that are appealing to a variety of waterfowl and shorebirds. Water gates would be required to allow water level manipulations and complete drainage of the cells for non-desirable vegetation control, via water manipulation itself or mowing. We recommend maintaining a depth of less than 6 feet, preferably an average of 2 feet, year round. Most of the wetland should contain a depth of less than 1 foot most of the time. We recommend constructing nesting and loafing islands for resident and migratory waterfowl. Erect wood duck boxes and place brush and logs along the edge of the wetland. 
Plant locally available native aquatic plants, shrubs, and trees in and around the waters edge. We recommend the use of locally available sedges (Cyperus sp.), softstem bulrush (Scirpus validus), water pennywort (Hydrocotyle umbellata), switchgrass, smartweeds (Polygonum sp.), and buttonbush. The wetland should not be mowed unless it is to manage non-desirable species, i.e, invasives, exotics.

We recommend planting mast producing trees and shrubs in the existing woodland around the wetland to improve the canopy cover and food base. The thick understory may need to be opened up around the young trees to provide space and sunlight.

Create native grasslands where possible throughout the project area to replace the Bermuda grass and Johnson grass (i.e., in the field between the ball fields and Highway 377 in the park, the field north of the drying cells at the old WWTP, and back slopes along the river channel). We recommend planting native species appropriate for the soils. Little bluestem, big bluestem, Indian grass, side-oats gamma grass, switch grass, vine-mesquite, Illinois bundle-flower (Desmanthus illinoensis), Maximilian sunflower (Helianthus maximilian), and Engelmann(s daisy (Engelmannia peristeri) are excellent forage and seed producing species to consider. Plant a few shrub mottes and briar thickets in the grasslands, but maintain them to only about 5 percent canopy cover.

A mowing schedule should be developed that promotes tall grass growth, but does not interfere with tall-grass nesting birds.  The grassland should not be mowed until after July 15. 

The following are some general recommendations for improving and maintaining the lands in and adjacent to the project area for habitat:

1) Reduce mowing along dikes, levees, and parklands.  Reseed and manage portions of these areas as native grasslands. 

2) Develop a program to eradicate exotic plants on City lands.  Use only native plants during the restoration project.

3) Control bank erosion through use of biological engineering to the extent possible. 

4) Develop a plan to eliminate the use of fertilizers, pesticides, and herbicides on public lands. 

5) Develop a moist soil/wetland management plan that will optimize migratory bird use.

We recommend that a biological analysis be conducted every few years using the same habitat evaluation technique to monitor and quantify habitat impacts of the restoration sites.  Such an analysis would provide good information for adaptive management and for future habitat restoration planning projects.  

In summary, with the inclusion of these recommendations, we believe the preferred plan will improve habitat diversity and quality, benefitting a variety of resident and migratory wildlife species.

Aquatic Habitats and Resources
Monitoring of physical and chemical characteristics of water is relatively common, but biological monitoring founded on a broadly based concept of biological integrity is rare (Karr and Dudley 1981).  This primary dependence on physical and chemical criteria has numerous shortcomings (Thurston et al. 1979; Gosz 1980), and a more valid approach for assessing a system(s ecological integrity is to examine properties of the biotic communities that live there (Weber 1981). Movement towards a more comprehensive approach to assessment of water quality was aided by the introduction of an index of biotic integrity (IBI) by Karr (1981). The IBI can be an important tool for assessing the biological integrity of stream resources and along with information on physical and chemical conditions, should provide a sound basis for management decisions.

During the summer of 1998, the Service conducted a fishery survey of the North Bosque River just south of the Stephenville Waste Water Treatment Plant to evaluate potential influences of water quality on fish populations and communities (Armstrong 1998). The Service(s goal for fish sampling in the North Bosque River was to collect representative samples of the species present to determine their relative abundances. This assessment had to be completed in a cost-effective manner, while remaining capable of distinguishing the various impacts on the aquatic ecosystem and being scientifically sound. The index of biotic integrity (IBI) utilized statewide by the Texas Parks and Wildlife Department (TPWD) was selected as the best means to complete this task.

The IBI has the potential to aid resource managers because it is based on attributes of stream fish communities that are relatively easy to measure. As Karr (1981) suggested, fish have numerous advantages as indicator organisms for biological monitoring. These advantages include:

1.  Life-history information is extensive for most fish species.

2.  Fish communities generally include a range of species that represent a variety of trophic levels (omnivores, herbivores, insectivores, planktivores, piscivores) and include foods of both aquatic and terrestrial origin.  Their position at the top of the aquatic food chain in relation to other aquatic organisms also helps to provide an integrative view of the watershed environment.

3.  Fish are relatively easy to identify, with most samples being sorted, identified at the sample site, and released after processing.

4.  The general public can relate to statements about conditions of the fish community much easier than those about the diatom or invertebrate community.

5.  Both acute toxicity (missing taxa) and chronic toxicity (depressed growth and reproductive success) can be evaluated.

6.  Fish are typically present, even in the smallest streams and in all but the most polluted waters.

7.  Finally, the results of studies using fish can be directly related to the fishable waters mandate of Congress.

A number of disadvantages of monitoring fish can also be cited. These include the selective nature of sampling, fish mobility on diel and seasonal time scales, and manpower needs for field sampling. But these disadvantages are associated with any major taxa.

Methods
The North Bosque River just south of the Stephenville Waste Water Treatment Plant (WWTP) in Erath County (Texas Brazos River segment 1226) was sampled during the summer of 1998. The sample site was selected using the following criteria: (1) site was downstream of the confluences of lower-ranking tributaries; (2) riparian habitat was intact; and (3) convenient access for the sampling crew was available. All available varieties of habitats were sampled in this study, including riffles, runs, and pools.  Photographs of the site are provided in Appendix C (pages C-22 and C-23) to this report.

Fish were collected from the sample site on June 24, 1998. Collections were made using a combination of backpack electrofishing and seines. The collector carrying the backpack shocker (Smith-Root type VII Electrofisher) would wade in an upstream direction so that the effects of turbidity caused by disturbed bottom sediment would be eliminated. Two people would follow the shocker with dip nets attempting to net all fish that were stunned, while a fourth person would handle the buckets where the fish were placed. When sampling riffles in strong current, a block seine was set downstream of the persons electrofishing in an attempt to catch additional fish stunned and swept downstream without surfacing. Electrofishing was completed in two riffle and two pool sample runs at each site. The duration of each sampling run was 900 seconds.

Seining was used as a complementary technique to electrofishing in habitats where shocking was not effective. Those habitats included deep pools where wading with a backpack shocker would be difficult, shallow riffles where kick-seining would effectively capture organisms living in and around the substrate, and streams where specific water conductivity was greater than that feasible for effective electrofishing. Several different seines were used depending on habitat conditions. A 30' x 6' x 1/4" mesh straight seine or a 50' x 6' x 3/8" mesh bag seine was used for large deep pools and wide slow-moving channels with minimal obstructions present to cause snagging. A 20' x 4' x 1/8" mesh seine was used in small streams with snags, and for kick seining in small riffles. A 10' x 4' x 1/8" mesh seine was used in shallow, small streams that had several obstructions present. Where possible, an attempt was made to sample at least four riffles and four pools at the site. However, due to the lack of riffle and pool habitat and the large number of obstructions, seine samples varied from 2-10 samples per site. Only successful seine hauls were recorded. Runs where fish could escape the net by out swimming it or when a major snag was encountered were deemed unsuccessful.

Once fish were collected, they were identified to species, enumerated, and released some distance downstream from the sampling area (Lee et al. 1980; Robison and Buchanan 1988; Hubbs et al. 1991; Pflieger 1991; Robins et al. 1991; Etnier and Starnes 1993). Photographs of some of the most common species collected are provided in Appendix C (pages C-23 through C-26) to this report. The utmost care was taken to release fish unharmed. If the identification of a fish collected was questionable, it was preserved in 10% formalin solution and returned to the laboratory for identification and preservation. All fish were examined for external deformities, lesions, or tumors. When an anomaly was found on a fish, it was preserved in 10% formalin solution and returned to the lab for documentation.

The IBI was designed to evaluate the quality or condition of an aquatic resource based on the attributes of the fish assemblage that can be easily derived from a representative sample. The IBI applied in this study was initially developed for statewide use by the TPWD.  Their statewide IBI consisted of 12 attributes in three categories: species composition, trophic composition, and health and abundance of fish (Table 3). Species composition attributes focus on the overall species richness and richness within major taxonomic groups as well as the occurrences of notably tolerant and intolerant species. Food habits of the fish assemblage, as categorized by trophic composition, are products of the diversity and productivity of the lower trophic levels in the community.  The preliminary designation of Texas fishes into trophic and tolerance classifications was designed by Linam and Kleinsasser (1991). Fish abundance and fish health reflect system productivity and habitat stability.  A fish sample is assigned one, three, or five points for each attribute by comparison to expectations for a pristine stream of similar size in the same region. Total scores define stream health in four classes ranging from exceptional (pristine) to limited (degraded).

Effective use of the IBI requires a knowledge of the structure and function of regional stream fish communities and of species( tolerances. Species( composition attributes will vary as functions of stream size and region (Fausch et al. 1984). While some attributes were adjusted by stream order, no adjustments were made for region. Stream order adjustments were made following the criterion established by the TPWD from past IBI analyses of the Bosque River watershed in which the smallest tributaries shown on 1:24,000 (7.5-minute) United States Geological Survey topographic maps, whether intermittent or not, were designated as third-order streams. A fourth-order stream is formed where two third-order streams join. When two fourth-order streams join, a fifth-order stream is formed and so on. Where a stream of low order enters a higher order stream, but is not a part of the hierarchy of streams used in the classification, the order number of the larger stream is not changed.

General observations of the number of fish species observed but not caught, the surrounding stream and riparian habitat, and the aquatic and terrestrial wildlife were also made for each sample site (Kolbe and Luedke 1993).

Table 3.  Index of Biotic Integrity Scoring and Evaluation Criteria (TPWD-statewide).
	Category
	Metric
	Scoring

	
	
	5
	3
	1

	Species Richness and Composition
	1.  Total number of fish species
	(
	(
	(

	
	2.  Total number of darter species
	(3
	1-2
	0

	
	3.  Total number of sunfish species (excluding bass)
	(2
	1
	0

	
	4.  Total number of sucker species
	(2
	1
	0

	
	5.  Total number of intolerant species
	(3
	1-2
	0

	
	6.  Percentage of individuals as tolerants
	<5
	5-20
	>20

	Trophic composition
	7.  Percentage of individuals as omnivores
	<20
	20-45
	>45

	
	8.  Percentage of individuals as insectivores
	>80
	>40-80
	(40

	
	9.  Percentage of individuals as piscivores
	>5
	1-5
	<1

	Fish abundance and condition
	10.  Number of individuals in sample
	>200
	>50-200
	(50

	
	11.  Percentage of individuals as hybrids
	0
	>0-1
	>1

	
	12.  Percentage of individuals with disease or other anomaly
	(2
	>2-5
	>5


(First-second order streams: (7(5), 4-6(3), (3(1)

 Third-fourth order streams: (10(5), 5-9(3), (4(1)

 Fifth-sixth order streams: (16(5), 8-15(3), (7(1)

 Seventh-eighth order streams: (22(5), 11-21(3), (10(1)

Total Score for Aquatic Life Use Subcategories:
58 - 60   Exceptional

48 - 52   High

40 - 44   Intermediate

    ( 34   Limited
IBI Results
A total of 788 individuals comprising 5 families and 13 species were represented in the combined samples from seining and electrofishing (Table 4). The families most often  represented in this study were the minnow (Cyprinidae) and sunfish (Centrarchidae) families with four species captured in each.  Other families collected during this study were the gar (Lepisosteidae), bullhead catfishes (Ictaluridae), and livebearers (Poeciliidae). The most common species collected during the sampling efforts was the red shiner (Cyprinella lutrensis). Other species collected regularly were the sand shiner (N. stramineus), bullhead minnow (Pimephales vigilax), and largemouth bass (Micropterus salmoides).

An IBI score, representing the entire fish community, was tabulated for the North Bosque sample site at CR 246. This site was given a stream order designation of four. An IBI evaluation score of 42 was calculated for this site, and its aquatic life use class was designated as intermediate. The score was relatively low because no darter, intolerant, or sucker species were present and there was a relatively high percentage of tolerant individuals (~62%) in the sample. Scoring for this site was positively influenced by the low percentage of hybrid sunfish collected (0.63%) and the absence of individual fish with disease or other anomalies. Stream quality had improved to some extent with a slight decrease in turbidity and no noticeable odor. While algal blooms were still present, the sludge deposits had dissipated. Severe bank erosion has reduced the riparian zone in some areas. An increase in aquatic invertebrates was observed, including Ephemeroptera, Odonata, and Trichoptera.  Specific data and calculations of the IBI are provided in Appendix F.

Table 4.  Fishes collected from the North Bosque River watershed within the Middle Brazos River Basin at County Road 246 in Erath County, TX.

	Family
	Taxa
	Common Name
	Trophic
	Tolerance

	Lepisosteide
	
	
	
	

	
	Lepisosteus osseus
	Longnose gar
	piscivore
	tolerant

	Cyprinidae
	
	
	
	

	
	Cyprinella lutrensis
	Red shiner
	invertivore
	tolerant

	
	Notropis stramineus
	Sand shiner
	invertivore
	intermediate

	
	Notropis venustis
	Blacktail shiner
	invertivore
	intermediate

	
	Pimephales vigilax
	Bullhead minnow
	invertivore
	intermediate

	Ictaluridae
	
	
	
	

	
	Ameiurus natalis
	Yellow bullhead
	omnivore
	intermediate

	
	Ictalurus punctatus
	Channel catfish
	omnivore
	tolerant

	
	Pylodictus olivaris
	Flathead catfish
	piscivore
	intermediate

	Poecillidae
	
	
	
	

	
	Gambusia affinis
	Western mosquitofish
	invertivore
	tolerant

	Centrarchide
	
	
	
	

	
	Lepomis cyanellus
	Green sunfish
	piscivore
	tolerant

	
	Lepomis macrochirus
	Bluegill
	invertivore
	tolerant

	
	Lepomis megalotis
	Longear sunfish
	invertivore
	intermediate

	
	Micropterus salmoides
	Largemouth bass
	piscivore
	intermediate


Discussion and Recommendations
In summary, the IBI successfully demonstrated the positive relationships that exist between relevant water quality information provided by the Texas Commission on Environmental Quality (TCEQ) and the IBI scores calculated during this study. The North Bosque River (Texas river segment 1226) is included in the Texas 303(d) list due to periodic high bacteria levels that exceed criterion established for safe contact recreation in 75 miles of the segment from the upper segment boundary downstream through the City of Clifton. While point source pollution from the Stephenville WWTP is established, the TCEQ indicates that nonpoint source loading, most likely from concentrated animal feeding operations (CAFO(s), is the most serious threat to the segment.  

Upon completion of this survey, the Service suggests several restoration measures that could contribute to a significant improvement in the fishery downstream of the Stephenville WWTP. The Service believes that by taking steps to improve the water quality of the river, the fishery will recover on its own. As distinguished by this study, the fishery is substantially impacted by nonpoint source pollution from agricultural practices, point source pollution from the WWTP, and seasonal temperature and dissolved oxygen manipulations in tailraces below dams.

Agricultural practices are acknowledged as a major contributor of nonpoint source pollution in surface waters. The Service recommends using a combination of offstream constructed wetlands and riparian buffer zones as measures of control. We also suggest using best management practices in agricultural activities like following the contouring method when tilling fields and eliminating livestock access to streambanks by fencing management areas. Stock watering areas could be used to limit access and should be stabilized by stone or railroad ties which can withstand trampling.

Wetlands constructed offstream of small permanent or ephemeral streams could provide nonpoint source pollution control for agricultural watersheds. In this role, wetlands would provide several benefits which contribute to water quality improvements. First, the wetlands provide water quality function through solids settling, nutrient transformation, and biological uptake. Second, because they provide a fairly large surface area, wetlands provide flood water storage and serve to collect peak flood flows known to carry most of the polluted runoff from nonpoint sources. Finally, wetlands provide diversity in the landscape and supply a unique habitat for many plants and animal species.  

Where wetlands are not feasible, riparian buffer zones of at least 25 feet on each side could be used to enhance and protect aquatic resources from adverse impacts of agricultural practices. Riparian buffer zones provide several benefits for aquatic resources. First, riparian zones stabilize eroding banks by absorbing the erosive force of flowing water while roots hold soil in place. Second, riparian zones filter sediment, nutrients, pesticides, and animal waste from agricultural runoff. Finally, riparian zones provide shade, shelter, and food for fish and other aquatic organisms.

WWTP(s are one of the most common point source pollution in surface waters of the United States.  Recent improvements in design have corrected many of the inherent problems with these facilities.  However, when several unauthorized discharges from outdated valves, rusted bolts and transfer lines cause repeated fish kills in the same watershed, it can have a detrimental and irrecoverable affect on the aquatic environment. The Service recommends more stringent enforcement of the Texas Water Code, (26.121 (a)(3) to assure that any case of accidental release or bypass by a WWTP facility is reported within 24 hours so that adequate response measures can be taken.

Threatened and Endangered Species and Birds of Conservation Concern 
Our records indicate that the following threatened (T), endangered (E), proposed (P), and candidate (C) species have been documented, or are known to occur in Erath County:

black-capped vireo (Vireo atricapillus) - E

golden-cheeked warbler (Dendroica chrysoparia) - E

whooping crane (Grus americana) - E


bald eagle (Haliaeetus leucocephalus) - T

black-tailed prairie dog (Cynomys ludovicianus) - C

There is no designated critical habitat for listed species in Erath County. Candidate species are not afforded federal protection under the Endangered Species Act; however, we recommend that potential impacts to these species be considered during project planning.  Based on the information provided in the Preliminary Restoration Plan and a review of our files, we believe the proposed project is not likely to adversely affect these federally listed, proposed listed, or candidate  species.

The Service published the Birds of Conservation Concern 2002 (BCC) in December, 2002. (The overall goal of the BCC is to accurately identify the migratory and non-migratory bird species (beyond those already designated as Federally threatened or endangered) that represent our highest conservation priorities and draw attention to species in need of conservation action( (U.S. Fish and Wildlife Service 2002). The following are six species on the BCC lists that may utilize the habitat types within the project area:

little blue heron (Egretta caerulea)  -  inlands marshes and ponds

northern harrier (Circus cyaneus) - marshes, prairies, and savannas 

scissor-tailed flycatcher (tyrannus forficatus) - prairies and savannas 

Bell(s vireo (Vireo bellii) - dense thicket

Harris( sparrow (Zonotrichia querula) - scrub, undergrowth in open woodlands and savanna, thickets, brushy fields, and hedgerows 

chestnut-collared longspur (Calcarius ornatus) - shortgrass prairie, plowed field, overgrazed pasture

painted bunting (Passerina ciris) - riparian and thorn forest, oak woodlands, savanna, brushy pastures, and hedgerows
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	Appendix A.    Plants by Common Name in Alphabetical Order

	
	

	Common Name
	Scientific Name

	Acacia sp. 
	Acacia sp.

	American elm
	Ulmus americana

	Aster sp.
	Asteraceae sp.

	Beach ground-cherry
	Physalis cinerascens

	Bermudagrass 
	Cynodon dactylon

	Betony noseburn 
	Tragia betonicifolia

	Black willow 
	Salix nigra

	Bois d'Arc 
	Maclura pomifera

	Buffalo gourd 
	Cucurbita foetidissima

	Butterfly weed 
	Guara triangulata

	Canada wildrye 
	Elymus canadensis

	Cedar elm 
	Ulmus crassifolia

	Cocklebur 
	Xanthium strumarium

	Common devils claw 
	Proboscidea louisianica

	Common elderberry 
	Sambucus niger var. canadensis

	Common sandbur 
	Cenchrus spinifex

	Composite sp. 
	Composite sp.

	Copperleaf 
	Acalypha fhomboidea

	Cottonwood 
	Populus deltoides

	Crabgrass 
	Digitaria sp.

	Creeping spurge 
	Chamaesyce sp.

	Dallis grass 
	Paspalum dilatatum

	Dayflower 
	Commelina erecta

	Desert Christmas cactus 
	Opuntia leptocaulis

	Doveweed 
	Croton monanthogynus

	Drooping melonette 
	Melothria pendula

	Duckweed 
	Lemna sp.

	Eyebane 
	Chamaesyce nutans

	Fox grape 
	Vitis vulina

	Gayfeather
	Liatris squarrosa

	Giant ragweed 
	Ambrosia trifida

	Golden-rod 
	Salidago canadensis

	Goosefoot sp.
	Chenopodium missouriense

	Green ash 
	Fraxinus pennsylvanica

	Hall(s panicum 
	Panicum hallii

	Hedge-parsley 
	Torilis arvensis

	Hickory sp. 
	Carya sp.

	Honey locust 
	Gleditsia triacanthos

	Horse herb 
	Calyptocarpus vialis

	Indian blanket 
	Gaillardia pulchella

	Indian tea 
	Thelesperma megapotamicum

	Japanese honey-suckle 
	Lonicera japonica

	Japanese privet 
	Ligustrum japonicum

	Johnsongrass 
	Sorghun halepense

	Love grass 
	Eragrostis sp.

	Mesquite 
	Prosopis grandulosa

	Milkweed 
	Asclepias sp.

	Mustang grape 
	Vitis mustangensis

	Nut-grass 
	Cyperus rotundus

	Old field threeawn
	Aristida oligantha

	Panic grass 
	Panicum sp.

	Paspalum grass
	Paspalum sp.

	Pecan 
	Carya illinoensis

	Pigeon-berry 
	Rivina humilis

	Pigweed 
	Amaranthus sp.

	Poison ivy 
	Toxicodendron radicans

	Pokeweed
	Phytolaccta americana

	Pony-foot 
	Dichondra carolinensis

	Privet 
	Ligustrum sp.

	Purple love grass 
	Erogrostis spectabilis

	Red mulberry 
	Morus rubra

	Rough-leafed dogwood 
	Cornus drummondii

	Saw greenbrier 
	Smilax bona-nox

	Silver bluestem
	Bothriochloa laguroides

	Silver-leaf nightshade 
	Solanum elaeagnifolium

	Sticky flat sedge 
	Cyperus elegans

	Stinkgrass 
	Eragrostis cilianensis

	Sugar hackberry 
	Celtis laevigata

	Sumac 
	Rhus sp.

	Sunflower 
	Helianthus sp.

	Texas bullnettle 
	Cnidoscolus texanus

	Texas dandelion 
	Pyrrhopappus carolinianus

	Texas panicum 
	Panicum texanum

	Texas prickly-pear 
	Opuntia engelmannii var. lindheimeri

	Texas prickly poppy 
	Argemone albiflora

	Texas redbud 
	Cercis Canadensis var. texensis 

	Texas winter grass 
	Nassella leucotricha

	Toothed spurge 
	Euphorbia dentata

	Vervain 
	Verbena sp.

	Vine mesquite 
	Panicum obtusum

	Western ragweed 
	Ambrosia psilostachya

	White clover 
	Trifolium repens

	White tridens 
	Tridens albescens

	Wild oats 
	Chasmanthium latifolium

	Windmill grass
	Chloris verticillata

	Woodbine 
	Parthenocissus quinquefolia

	Woodsorrel 
	Oxalis sp

	Wooly rosette grass 
	Panicum acuminatum


	           Plants by Scientific Name in Alphabetical Order


	Scientific Name
	Common Name

	Acacia sp.
	Acacia sp. 

	Acalypha fhomboidea
	Copperleaf

	Amaranthus sp.
	Pigweed 

	Ambrosia psilostachya
	Western ragweed

	Ambrosia trifida
	Giant ragweed 

	Argemone albiflora
	Texas prickly poppy

	Aristida oligantha
	Old field threeawn

	Asclepias sp.
	Milkweed 

	Asteraceae sp.
	Aster sp. 

	Bothriochloa laguroides
	Silver bluestem 

	Calyptocarpus vialis
	Horse herb 

	Carya sp.
	Hickory sp.

	Carya illinoensis
	Pecan 

	Celtis laevigata
	Sugar hackberry 

	Cenchrus spinifex
	Common sandbur 

	Cercis Canadensis var. texensis 
	Texas redbud 

	Chamaesyce nutans
	Eyebane 

	Chamaesyce sp.
	Creeping spurge 

	Chasmanthium latifolium
	Wild oats 

	Chenopodium missouriense
	Goosefoot sp. 

	Chloris verticillata
	Windmill grass

	Cnidoscolus texanus
	Texas bullnettle 

	Commelina erecta
	Dayflower 

	Composite sp.
	Composite sp. 

	Cornus drummondii
	Rough-leafed dogwood 

	Croton monanthogynus
	Doveweed 

	Cucurbita foetidissima
	Buffalo gourd 

	Cynodon dactylon
	Bermudagrass 

	Cyperus elegans
	Sticky flat sedge 

	Cyperus rotundus
	Nut-grass 

	Dichondra carolinensis
	Pony-foot 

	Digitaria sp.
	Crabgrass 

	Elymus canadensis
	Canada wildrye 

	Eragrostis sp.
	Love grass 

	Eragrostis cilianensis
	Stinkgrass 

	Erogrostis spectabilis
	Purple love grass

	Euphorbia dentata
	Toothed spurge 

	Fraxinus pennsylvanica
	Green ash 

	Gaillardia pulchella
	Indian blanket 

	Gleditsia triacanthos
	Honey locust 

	Guara triangulata
	Butterfly weed 

	Helianthus sp.
	Sunflower 

	Lemna sp.
	Duckweed 

	Liatris squarrosa
	Gayfeather 

	Ligustrum japonicum
	Japanese privet 

	Ligustrum sp.
	Privet 

	Lonicera japonica
	Japanese honey-suckle 

	Maclura pomifera
	Bois d'Arc 

	Melothria pendula
	Drooping melonette 

	Morus rubra
	Red mulberry 

	Nassella leucotricha
	Texas winter grass 

	Opuntia engelmannii var. lindheimeri
	Texas prickly-pear 

	Opuntia leptocaulis
	Desert Christmas cactus 

	Oxalis sp
	Woodsorrel 

	Panicum sp.
	Panic grass 

	Panicum acuminatum
	Wooly rosette grass

	Panicum obtusum
	Vine mesquite 

	Panicum hallii
	Hall(s panicum 

	Panicum texanum
	Texas panicum 

	Parthenocissus quinquefolia
	Woodbine 

	Paspalum grass
	Paspalum sp.

	Paspalum dilatatum
	Dallis grass 

	Physalis cinerascens
	Beach ground-cherry 

	Phytolaccta americana
	Pokeweed 

	Populus deltoides
	Cottonwood 

	Proboscidea louisianica
	Common devils claw 

	Prosopis grandulosa
	Mesquite 

	Pyrrhopappus carolinianus
	Texas dandelion 

	Rhus sp.
	Sumac 

	Rivina humilis
	Pigeon-berry 

	Salidago canadensis
	Golden-rod 

	Salix nigra
	Black willow 

	Sambucus niger var. canadensis
	Common elderberry 

	Smilax bona-nox
	Saw greenbrier 

	Solanum elaeagnifolium
	Silver-leaf nightshade 

	Sorghun halepense
	Johnsongrass

	Thelesperma megapotamicum
	Indian tea 

	Torilis arvensis
	Hedge-parsley 

	Toxicodendron radicans
	Poison ivy 

	Tragia betonicifolia
	Betony noseburn 

	Tridens albescens
	White tridens 

	Trifolium repens
	White clover 

	Ulmus crassifolia
	Cedar elm 

	Ulmus americana
	American elm 

	Verbena sp.
	Vervain 

	Vitis mustangensis
	Mustang grape 

	Vitis vulina
	Fox grape 

	Xanthium strumarium
	Cocklebur 


Appendix B

Wildlife Species Observed Along North Bosque River in Stephenville, Texas
July 31, 2002

	
	

	Turkey vulture 
	Cathartes aura

	Red-tailed hawk 
	Buteo jamaicensis

	Great blue heron 
	Ardea herodias

	Green heron 
	Butorides striatus

	Morning dove 
	Zenaida macroura

	Northern cardinal 
	Cardinalis cardinalis

	Sparrow sp. 
	

	Northern mockingbird 
	Mimus polyglottos

	Blue jay 
	Cyanocitta cristata

	American robin 
	Turdus migratorius

	Common grackle
	Quiscalus quiscula

	Red-eared slider
	Trachemys scripta elegans

	frog sp. 
	

	minnow sp.
	

	Fox squirrel
	Sciurus niger

	Eastern cottontail
	Sylvilagus floridanus

	
	

	
	


Appendix C

Photographs
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HEP Site #112 East view.
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HEP Site #112 North view.
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HEP Site #112 South view.
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HEP Site #112 West view.
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HEP Site #113 East view.
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HEP Site #113 North view.
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HEP Site #113 West view.
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HEP Site #114 East view.
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HEP Site #114 North view.
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HEP Site #114 South view.
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HEP Site #114 West view.
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HEP Site #115 East view.
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HEP Site #115 North view.
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HEP Site #115 South view.

HEP Site #115 West view.
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HEP Site #116 East view.

HEP Site #116 North view.
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HEP Site #116 South view.

HEP Site #116 West view.
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HEP Site #117 East view.
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HEP Site #117 North view.
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HEP Site #117 South view.
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HEP Site #117 West view.
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HEP Site #118 East view.
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HEP Site #118 North view.
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HEP Site #118 South view.
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HEP Site #118 West view.
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HEP Site #119 South end of pond.
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HEP Site #119 Middle view of pond.
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HEP Site #119 North view of pond.
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HEP Site #120 East view.
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HEP Site #120 North view.
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HEP Site #120 South view.
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HEP Site #120 West view.
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HEP Site #121 East view.
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HEP Site #121 North view.
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HEP Site #121 South view.
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HEP Site #121 West view.

HEP Site #122 East view.
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HEP Site #122 North view.
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HEP Site #122 South view.
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HEP Site #122 West view.
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Appendix D.  North Bosque River HEP Site Coordinates

	Site #
	Latitude
	Longitude

	112
	32( 12' 58.1"N
	98( 11' 45.7"W

	113
	32( 12' 57.1"N
	98( 11' 47.3"W

	114
	32( 12' 58.5"N
	98( 11' 58.0"W

	115
	32( 12' 48.0"N
	98( 12' 15.4"W

	116
	32( 12' 33.0"N
	98( 12' 09.2"W

	117
	32( 12' 35.6"N
	98( 12' 02.6"W

	118
	32( 12' 50.5"N
	98( 12' 20.8"W

	119
	32( 12' 46.2"N
	98( 12' 22.6"W

	120
	32( 11' 51.2"N
	98( 11' 01.7"W

	121
	32( 12' 04.6"N
	98( 11' 08.6"W

	122
	32( 12' 05.6"N
	98( 11' 21.7"W


Appendix E

HEP Site Observations 

for the

North Bosque River Aquaticc Ecosystem Restoration Projects

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project
Date:
7/31/02

GPS/ HEP sites #:
112

GPS/ Photo Sites #:
Disk 1 - 1,2,3,4

General Description and Observations:
Grassland site located a flat old hay field about 100 feet north of riparian area, east of Hwy. 908 and north of Hwy. 377. Urban development is located north and south of site. There is a park to the west. There is one large brush pile present. Johnson and Bermuda grass dominant. 

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	Honey locust 
	Johnson grass
	Silver-leaf nightshade 

	
	
	Bermudagrass 
	Betony noseburn 

	
	
	Canada wildrye 
	Buffalo gourd 

	
	
	Common sandbur 
	Hedge-parsley 

	
	
	Crabgrass 
	Cocklebur

	
	
	Love grass sp.
	Common devils claw 

	
	
	Purple love grass 
	Butterfly weed 

	
	
	Silver bluestem
	Woodsorrel 

	
	
	Texas winter grass 
	Creeping spurge 

	
	
	Windmill grass
	Dayflower

	
	
	Panic grass 
	Eyebane 

	
	
	
	Giant ragweed 

	
	
	
	Texas bullnettle

	
	
	
	Pokeweed

	
	
	
	Milkweed 


Wildlife Species Observed: Northern cardinal

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
113

GPS/ Photo Sites #:
Disk 2: 5,6,7,8

General Description and Observations:
Riparian woodland.  35 ft. wide. Bank has 1:1 ratio.  Abundance of leaf litter and dead limbs on ground. 

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	Bois d'Arc 
	Cedar elm 
	Canada wildrye 
	Saw greenbrier 

	Green ash 
	Sugar hackberry 
	
	Betony noseburn 

	Pecan 
	Japanese privet
	
	Drooping melonette 

	Honey locust 
	Texas redbud 
	
	Poison ivy 

	Cedar elm 
	
	
	Mustang grape

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Wildlife Species Observed:
Mockingbird

bluejay (feather)

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
114

GPS/ Photo Sites #:
Disk 1: 9,10,11,12

General Description and Observations:
Park area located just west of Hwy 108. Manicured Bermudagrass and crab grass.  Very large trees (~6/ac). Drainage ditch to the east, Bosque River to the south.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	
	Hall(s panicum 
	Milkweed 

	
	
	Bermudagrass 
	Texas dandelion 

	
	
	Panic grass 
	White clover 

	
	
	
	Euphorbia 

	
	
	
	Horse herb 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Wildlife Species Observed:
Fox squirrels

Mockingbird

Morning dove

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
115

GPS/ Photo Sites #:
Disk 1:13,14,15,16

General Description and Observations:
Riparian woodland corridor located within the park east of Bosque river, west of tennis/softball complex. Large pecan and elm trees with abundance of shade. Manicured understory, 50% bare ground. Walk/bike trail through the corridor. A road is located on the east side of the perimeter of corridor. 125 ft. wide between road and trail (manicured). Dense understory in the corridor between the river and trail (~10ft. wide).

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	Pecan 
	Bois d'Arc
	Crabgrass
	Golden-rod 

	Cedar elm 
	Common elderberry 
	Bermudagrass 
	Poison ivy 

	American elm
	Privet 
	Nut-grass
	Texas prickly poppy 

	
	Red mulberry 
	Canada wildrye 
	Dayflower

	
	
	Wild oats 
	Pigeon-berry

	
	
	Texas panicum 
	Woodbine 

	
	
	Paspalum grass
	Woodsorrel 

	
	
	
	Fox grape 

	
	
	
	Pony-foot 

	
	
	
	Texas dandelion 

	
	
	
	Giant ragweed 

	
	
	
	Pigweed 


Wildlife Species Observed:
Great blue heron

American robin

sparrow sp.

Fox squirrel

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
116

GPS/ Photo Sites #:
Disk #1:17,18,19,20

General Description and Observations:
Riparian woodland located within the park just east of Bosque River and west of park complex facilities and turn around road.  The area between the road and hike trail is manicured Bermuda grass (2 inches tall) with large pecan and elm trees.  The trail runs through the riparian corridor. There is ~120 ft. between the road and the hike trail. There is dense understory between the trail and the river (~10 ft. wide).

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	Sugar hackberry
	Cedar elm 
	Wild oats
	Toothed spurge 

	Pecan 
	Rough-leafed dogwood 
	Nut-grass 
	Fox grape 

	American elm
	Hickory sp. 
	Johnsongrass 
	Western ragweed 

	Red mulberry 
	Japanese privet 
	
	Poison ivy

	
	Honey locust 
	
	Pony-foot 

	
	
	
	Woodbine 

	
	
	
	Saw greenbrier 

	
	
	
	

	
	
	
	

	
	
	
	


Wildlife Species Observed:
American robin

Fox squirrel

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
117

GPS/ Photo Sites #:
Disk 1:21,22,23,24

General Description and Observations:
Grassland/old field 250 feet north of bridge..  Manicured Bermudagrass about 2-3 inches tall, with 5 large pecan trees in area outside of plot.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	
	Dallis grass 
	Woodsorrel 

	
	
	Johnson grass 
	Dayflower 

	
	
	Love grass 
	Texas bullnettle

	
	
	Bermudagrass 
	

	
	
	Common sandbur 
	

	
	
	Stinkgrass 
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Wildlife Species Observed:
4 red ant mounds

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
118

GPS/ Photo Sites #:
Disk 2: 1,2,3,4

General Description and Observations:
Mesquite shrubland located about ( mile NW of project site.  Forb dominant.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	Mesquite 
	Old field threeawn
	Doveweed 

	
	
	Hall(s panicum 
	Beach ground-cherry

	
	
	
	Desert Christmas cactus 

	
	
	
	Gayfeather

	
	
	
	Texas prickly-pear 

	
	
	
	Indian blanket 

	
	
	
	Indian tea 

	
	
	
	Western ragweed 

	
	
	
	Milkweed 

	
	
	
	Aster sp.


Wildlife Species Observed:
HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
119

GPS/ Photo Sites #:
Disk 2: 5,6,7

General Description and Observations:
Small pond (3/4 acres) owned by Kurt Garrison located west of project area. About 3/4 around pond is heavily forested.  There is a lot of woody debris along the edge of the water.  There is little aquatic vegetation.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	Honey locust 
	Black willow 
	Bermudagrass
	Duckweed

	Black willow 
	American elm
	Johnson grass 
	Fox grape 

	Cottonwood 
	Japanese privet 
	
	Hedge-parsley 

	
	
	
	Japanese honey-suckle 

	
	
	
	Mustang grape 

	
	
	
	Sticky flat sedge 

	
	
	
	White clover

	
	
	
	Woodbine

	
	
	
	Fox grape

	
	
	
	


Wildlife Species Observed:
Red-eared sliders (turtles)

frogs

minnows

grackles

Northern cardinal

Green heron

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
120

GPS/ Photo Sites #:
Disk 2: 8,9,10,11

General Description and Observations:
Old field located west of Bosque river in the old Waste Water Treatment plant lagoon located adjacent to the river. There are dead sunflowers from previous year with a few small clumps of sumac.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	Sumac 
	Johnson grass 
	Aster sp.

	
	
	
	Silver-leaf nightshade 

	
	
	
	Sunflower 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Wildlife Species Observed:
cottontail rabbit

red-tailed hawk

turkey vulture

HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
121

GPS/ Photo Sites #:
Disk 2: 12,13,14,15

General Description and Observations:
Riparian woodland corridor located between the Bosque River and the WWTP lagoon closest to the river.  Dense overstory with lots of a shade. Open understory  with dead tree limbs, debris, and leaf litter on the ground, a lot of bareground. 1st canopy is pecan trees about 65 ft. in height, second canopy is elms about 40 ft. in height.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	American elm
	American elm
	Canada wildrye 
	Fox grape 

	Pecan 
	
	Nut-grass 
	Giant ragweed 

	Texas redbud 
	
	
	Mustang grape 

	Red mulberry 
	
	
	Woodbine 

	
	
	
	Saw greenbrier

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Wildlife Species Observed:
HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
122

GPS/ Photo Sites #:
Disk 2: 16,17,18,19

General Description and Observations:
Grassland located north of the WWTP just south of the Bosque River, east of the lagoon.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	
	Silver bluestem
	Acacia sp. 

	
	
	Bermudagrass 
	Aster sp.

	
	
	Common sandbur 
	Buffalo gourd 

	
	
	Johnson grass 
	tiny Cedar elm 

	
	
	Love grass 
	Composite sp.

	
	
	Purple love grass 
	Dayflower 

	
	
	Silver bluestem
	Doveweed 

	
	
	White tridens 
	Eyebane 

	
	
	Windmill grass
	Vervain 

	
	
	Wooly rosette grass 
	


Wildlife Species Observed:
HEP Site Observations for the 

North Bosque River Aquatic Ecosystem Restoration Project

Date:
7/31/02

GPS/ HEP sites #:
N/A

GPS/ Photo Sites #:
None

General Description and Observations:
Located in cell #1 at the WWTP (closest to WWTP building) Almost identical to Site #9.  Sumac on berms between the cells.

Plant Species:
	Tree:

	Shrub:
	Grass:

	Vine or Forb:

	
	Bois d'Arc 
	Johnsongrass 
	Aster sp.

	
	Privet
	Stinkgrass 
	Copperleaf 

	
	Sumac 
	Vine mesquite 
	Creeping spurge 

	
	
	
	Giant ragweed 

	
	
	
	Goosefoot sp.

	
	
	
	Pokeweed

	
	
	
	Sunflower 

	
	
	
	Silver-leaf nightshade 

	
	
	
	

	
	
	
	


Wildlife Species Observed:
Appendix F.  Data from Index of Biotic Integrity (IBI) evaluation and scoring for the North Bosque River at CR 246 in Erath County, Texas.
	Site:
	North Bosque River
	Location:
	CR 246; S. of Stephenville; Erath County

	Date:
	24 June 1998
	Collectors:
	T. Cloud Jr., C. Giggleman, H. Jarboe, & M. Armstrong


	IBI Metric Calculations (IBI Score):

	1.) Total # of species:
	13(5)
	7.) % of individuals as omnivores:
	1.0(5)

	2.) Total # of darter species:
	0(1)
	8.) % of individuals as insectivores:
	91.8(5)

	3.) Total # of sunfish species:
	3(5)
	9.) % of individuals as piscivores:
	7.2(5)

	4.) Total # of sucker species:
	0(1)
	10.) # of individuals in sample:
	788

	5.) Total # of intolerant species:
	0(1)
	11.) % of individuals as hybrids:
	6.3(3)

	6.) % of individuals as tolerants:
	62.1(1)
	12.) % of individuals with disease or other anomaly:
	0(5)

	IBI Total Score: 42 (Intermediate)


	Species Collected:

	Taxa:
	Code:
	Common Name:
	#:

	Lepisosteus osseus
	10
	Longnose gar
	1

	Notropis lutensis
	31
	Red shiner
	423

	Notropis venustis
	33
	Blacktail shiner
	4

	Notropis stramineus
	66
	Sand shiner
	178

	Pimephales vigilax
	72
	Bullhead minnow
	68

	Ameiurus natalis
	91
	Yellow bullhead
	2

	Ictalurus punctatus
	94
	Channel catfish
	6

	Pylodictis olivaris
	97
	Flathead catfish
	4

	Gambusia affinis
	126
	Western mosquitofish
	30

	Lepomis cyanellus
	152
	Green sunfish
	12

	Lepomis macrochirus
	155
	Bluegill
	17

	Lepomis megalotis
	157
	Longear sunfish
	3

	Micropterus salmoides
	163
	Largemouth bass
	40
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The North Bosque River (Texas Brazos River Segment 1226) at CR 246 in Erath County, Texas, 1998.
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The North Bosque River (Texas Brazos River Segment 1226) at CR 246 in Erath County, Texas, 1998.





Longnose gar (Lepisosteus osseus) collected from the North Bosque River at CR 246 in Erath County, Texas during the summer of 1998.





Red shiner (Cyprinella lutrensis)





Channel catfish (Ictalurus punctatus)





Flathead catfish (Pylodictus olivaris)





�EMBED WPDraw30.Drawing  \* MERGEFORMAT \s���





Longear sunfish (Lepomis megalotis)





Largemouth bass (Micropterus salmoides)
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