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EXECUTIVE 

Background and History of Area 

The proposed Lake Ralph Hall reservoir would impound a portion of the North Sulphur River, 

inundating the river channel and portions of its named and unnamed tributaries as well as the 

ilmnediate river valley. The proposed reservoir site is located in nOliheast Texas, in the southern 

portion of Fannin County, nOlih of the City of Ladonia. (Figure ES-l). The surface area at 

conservation pool, based on preliminary engineering studies, is approximately 7,560 acres. This 

report presents the documentation of the initial enviromnental survey effOlis to assess the habitat 

existing within the proposed reservoir project area. 

Fannin County lies within the Blackland Prairie Ecoregion. Pre-settlement conditions of the 

region were representative of true prairie grassland cOlmnunity dominated by a diverse 

assortment of perennial and annual grasses and forbs with forested or wooded areas restlicted to 

bottomlands along the river and tributary streams. Early settlers used the prairie lands for 

grazing livestock. Fanning became a major use in the 1870s at which time the prailies were 

plowed and converted to cropland, primarily for the production of cotton through the first half of 

the 1900s. AgIiculture is still considered the main business of Fannin County with nearly half of 

the agricultural income in the county derived from the sale of livestock, primarily beef cattle, on 

improved pastures of Bennudagrass and fescue.(4) Crops currently under production within the 

general project area include wheat and soybeans.(18) 

Significant pOliions of the North Sulphur River, including the reach within the proposed 

reservoir project area and continuing for several miles downstream, were channelized beginning 

in the 1920s to increase drainage of floodwaters from agricultural cropland. The Oliginal 

channelization project created a straight channel approximately 40 feet wide and 10 feet deepY S
) 

Severe erosion within the main river channel, the tributary channels, and the watershed has 

occurred over the past several decades and continues to date resulting in loss of soil, riparian 

vegetation, and stream properties and functions. After several decades of erosion, the main 

channel of the North Sulphur River is currently 200-300 feet wide and over 60 feet deep. 
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Aquatic resources within the project area outside the river and tributary chalmels are limited to 

scattered upland stock ponds constructed to provide water for livestock or for erosion control. 

Approximately 147 ponds, varying in size from less than 1 acre to approximately 4 acres, were 

identified within the project area. Total acreage within the identified ponds is approximately 

87 acres. 

The Caddo Lyndon B. Johnson National Grasslands (Ladonia Unit) administered by the U.S. 

Forest Service (USFS) located at the southwest edge of the proposed reservoir is managed under 

a cooperative agreement with the Texas Parks and Wildlife Department. The Ladonia Unit is 

comprised of twelve individual, non-contiguous tracts totaling 2,780 acres owned by the federal 

government but sun-ounded by privately owned land. Primary management emphasis on the 

Caddo-LBJ National Grasslands concerns restoration of the land and conservation of soil and 

watershed resource values. Since the twelve tracts are not contiguous, management for habitat 

restoration and public hunting is difficult. Also, soil erosion continues to be a problem on the 

tracts and approximately 93 acres of gullies are repOlied across seven ofthe twelve tracts and are 

targeted for management plans. The proposed reservoir conservation pool will inundate 

approximately 220 acres or 7.9 percent of the federally owned land. There are two Texas 

Natural Heritage Areas identified within the Ladonia Units. Neither lies within the proposed 

conservation pool footprint of Lake Ralph Hall. 

TPWD Natural Diversity Database Review 

Review of records within the TPWD database for infonnation regarding rare, threatened, and 

endangered plants and animals, exemplary natural cOlmnunities, and other significant ecological 

features within an expanded project area was requested by Alan Plummer Associates, Inc. 

Response from TPWD included a list of rare, threatened, and endangered species reported for the 

county, special features and mitural communities including colonial waterbird rookeries and 

Little Bluestem-Indiangrass Series communities within and in the area of the Caddo National 

Grasslands - Ladonia Tract and Caddo Wildlife Management Area. Concerns were expressed 

regarding the resulting inundation of portions of the federally owned grassland tracts based on 

the proposed footprint of the reservoir, but potential mitigation options for this impact were 
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suggested. Also some potentially positive impacts for the managed grassland area resulting from 

the proposed reservoir were presented. FUliher baseline surveys for detennining and quantifying 

the impacts of the proposed projects conducted in conjunction with the TPWD, the U.S. Forest 

Service, and the U.S. Fish and Wildlife Service were recommended by the TPWD. 

Habitat Assessment 

Review of historical and CUlTent aerial photographs and maps followed by groundtruthing of 

identified tracts of representative land cover types was conducted from early spring through 

summer of 2005. Groundtruthing investigations were conducted on over 3,300 acres of the 

8,060 acres within the project area including conservation pool, embankment, and spillway areas. 

The methodology used for the assessment was the TPWD's Wildlife Habitat Appraisal 

Procedure (WHAP), since this is the methodology that has been primarily used by the state and 

U.S. Fish and Wildlife Service to evaluate impacts of proposed reservoir sites across the state of 

Texas. The WHAP measures key components of each identified cover type, which contribute to 

ecological condition of the cover type and resulting overall suitability for wildlife. An average 

Habitat Quality (HQ) score was derived from the evaluation of multiple sites for each identified 

cover type. 

The majority (about 65 percent) of the land use within the project area IS III agricultural 

production including cropland and pasture (both improved and native grasses). Due to the 

ongoing severe erosion of soil from cropland within the area, cropland is actively being 

convelied to forage production with plantings of improved forage grasses including 

bennudagrass and fescue. Although there are wooded riparian areas still present along the NOlih 

Sulphur River and its major tributaries, these areas are limited and are isolated, discontinuous 

tracts, which decreases their value for wildlife habitat. Hydrologic and hydraulic studies of the 

river channel indicated that at the proposed dam site, the existing channel has the capacity to 

fully contain and convey the 100-year floody6) Based on the elevations of the tributaries relative 

to the river channel and extrapolation of river channel flow depth under 100-year flood 

conditions where the flow in the main channel creates a backwater condition for the tributaries, 

the flow in the tributary channels for the nolih side of the river is also contained within the banks 
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of the creek chmmels for about a mile upstream of the river channel.(l7) Therefore, none of the 

riparian forest tracts were considered as bottomland hardwood forest. The six land cover types 

evaluated included cropland, pasture, grassland, parks, young forest, and forest. The WHAP 

methodology does not provide means for evaluating aquatic resources such as ponds and stream 

channels. As to stream channels, the NOlih Sulphur River, because of the on-going erosion, 

appears to be unable to sustain viable populations of aquatic life. The bottom and sidewalls of 

the channel are essentially devoid of vegetation. The river is intennittent and pools remaining 

after rainfall events were devoid of visible life. 

Overall, the quality of habitat along the NOlih Sulphur River within the proposed project area is 

mostly degraded by agricultural usage and the significant continuing erosion problems 

experienced as a result of historical channelization projects. The remaining wooded areas 

provide moderate quality habitat, but these areas are isolated and fragmented reducing the overall 

ability to support wildlife populations. None of the riparian forested areas has current hydrology 

to suppOli classification of bottomland hardwood forest. Native grassland areas that are being 

managed to preserve and enhance native prairie habitat also provide some moderate quality 

habitat, but these areas are likewise fragmented reducing the effectiveness of management plans 

and utilization by wildlife and public. Invasion by species including eastern red cedar, honey 

locust, cedar elm, and other COlmnon woody invaders is also prevalent throughout the grassland 

areas. 

Multiple opportunities exist for providing benefits to help stabilize the North Sulphur River 

watershed in association with the development of the proposed Lake Ralph Hall reservoir 

project. Proposed coordination with federal, state, and local government agencies as well as 

local citizens could result in reduction of impacts from currently on-going severe erosion as well 

as maintain water quality within the proposed water supply reservoir. These efforts would also 

serve to enhance habitat for local and migratory wildlife and provide a diverse, healthy 

enviromnent for future generations. 
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SECTION 1 

BACKGROUND 

The proposed Lake Ralph Hall project involves the impoundment of a pOliion of the North 

Sulphur River in Fannin County, nOlih of the City of Ladonia, resulting in the creation of an 

approximately 7,560 acre (based on conservation pool) reservoir. This reservoir would inundate 

the river and portions of its named and unnamed tributaries as well as the immediate river valley. 

Figure 1-1 shows the location of the proposed reservoir site and the approximate footprint of the 

conservation pool for the proposed reservoir based on the preliminary engineering studies. 

Fannin County is located in northeast Texas. The North Sulphur River drains the southern 

portion of Fannin County, which lies within the Blackland Prairie Ecoregion. Annual rainfall 

ranges from 41 inches in the western part of the county to 44 inches in the eastem part. Nearly 

25 inches or about 56 percent of the annual rainfall usually falls from April through September. 

In winter, the average temperature is 44 degrees F and the average daily minimum temperature is 

33 degrees F. In summer, the average temperature is 81 degrees F.(4) 

Beginning in the 1920s, significant portions of the NOlih Sulphur River, including the reach 

within the proposed reservoir project area, were channelized to increase drainage of floodwaters 

from agricultural cropland, primmily in cotton cultivation at the time. The original 

channelization project created a straight channel that was approximately 40 feet wide and 10 feet 

deepY S
) After several decades of erosion, the main channel of the North Sulphur River is 

currently 200-300 feet wide and over 60 feet deep. Some tributaries were also channelized some 

distance upstream of their confluence with the river. Substantial erosion is also exhibited in the 

majority of the major tributaries to the North Sulphur River as a result of the channelization and 

also the increasing gradient produced as the river channel deepens. Head cutting and bank 

widening as a result of gully erosion exacerbated by both sheet and rill erosion are actively 

occurring along both the NOlih Sulphur River channel and its major tributmies resulting in 

continued loss of soil, riparian vegetation, and stream properties and functions. The North 

Sulphur River itself appears to be unable to sustain viable populations of aquatic life 
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throughout the proposed project reach due to the constant slaking of the eroding shale within the 

CUlTent channel bottom and lack of cover for protection from high velocity flows. 

This report documents the efforts to date to assess the habitat existing within the proposed 

reservoir project area. These efforts include initial review of available infonnation including 

maps, aerial photographs, historical data, soil survey data, field investigation, and analysis of 

gathered data using the Texas Parks and Wildlife DepaIiment's Wildlife Habitat Appraisal 

Procedure (WHAP) to evaluate the CUlTent habitat conditions within identified land cover types 

occurring in the project area. The following sections discuss the efforts conducted and present 

the findings of this preliminary assessment. 
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2.1 Literature Review 

SECTION 2 

METHODOLOGY 

The North Sulphur River flows across the southern portion of Fannin County. The proposed 

reservoir site lies entirely within Fannin County; however, some downstream habitats in Lamar 

and Delta Counties may potentially be impacted by changes in hydrology resulting from the 

proposed project. Therefore, preliminary evaluation of potential impacts to downstream habitat 

areas is included in this study. 

The southern portion of Fannin County and the proposed reservoir project area lie within the 

Blackland Prairie Ecoregion where the soils fonned under prairie vegetation. A historical 

perspective of this ecoregion presented by the Texas Parks and Wildlife Department (TPWD)(9) 

indicates that pre-settlement conditions of this region were that of a true prairie grassland 

cOlmnunity dominated by a diverse assortment of perennial and annual grasses and forbs. Early 

settlers into the area described it as a vast endless sea of grasses and wildflowers with sparsely 

scattered trees or mottes of oaks on uplands. Forested or wooded areas were restricted to 

bottomlands along major rivers and streams, ravines, protected areas, or on certain soil types: 

Recurrent prairie fires, either ignited by lightning or humans (American Indian), were the major 

force that molded the prairie landscape. These fires were typically very large in scale and would 

traverse the countryside until they reached landfonns or conditions that would contain them 

(rivers, creek bottoms, soil change, topographical change, climatic change, or fuel charge). Fire 

maintained these plant communities by suppressing invading woody species and stimulating 

growth of prairie grasses and forbs. 

One of the earliest uses of the Blackland Prairies by early settlers was grazmg livestock, 

primarily cattle and horses. Farming was also common but did not become a major use until the 

1870's. During this time, the prairies were plowed under and cotton replaced ranching as the 

principle land use. The rich soils of the Blackland Prairie were ideal for growing cotton and in a 

relatively short time, a majority of the desirable land was cultivated, leaving only small remnants 
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of the original prairie intact. Fa1111ing is still a major land use in the Blackland Prairies region 

today, but a large pOliion of the previously fanned land has been convelied to pastureland 

(mostly "improved" grasses) for grazing livestock. (9) 

Agriculture is still considered the main business of Fannin County, according to the Soil Survey 

of Fannin County, Texas (United States Depaliment of Agriculture, Natural Resources 

Conservation Service in cooperation with the Texas Agriculture Experiment Station, the U.S. 

Forest Service, and the Texas State Soil and Water Conservation Board).(4) Nearly half of the 

agricultural income in the county is derived from the sale of livestock, primarily beef cattle.(4) 

Bennudagrass and fescue are the main improved pasture grasses.(4) Other impOliant cash crops 

for the county include wheat, grain sorghum, soybeans, corn, and peanuts.(4) Cotton, once the 

main cash crop, is now grown on less than 2,000 acres in the county.(4) Crops currently under 

production within the general project area include wheat and soybeans.o 8
) 

Of the approximately 575,916 acres within Fannin County(4), 3,749 acres were dedicated to 

irrigated cropland in 2000 (as reported to the Texas Water Development Board in its annual 

irrigation survey in 2000(8». Countywide, the number of acres enrolled in the Conservation 

Reserve Progratn from 1987-2003 was 3,672.4, and 471 acres were enrolled in the 

Enviromnental Quality Incentives Program in 2002. Another 770 acres of private land was 

enrolled in the Wetlands Reserve Program in 2002. However, no acres of private lands were 

reported as enrolled in the Wildlife Habitat Incentives Program in 2002.(8) 

The Soil Survey of Fannin County, Texas states that soil is the most impOliant natural resource 

in the county.(4) Food, fiber, and timber for marketing and for home consumption as well as 

forage for livestock are products of the soils in the county. These products represent the major 

source of livelihood for many people of the area. Water is also considered an impOliant natural 

resource with several lakes in the nOlihern part of the county (in the Red River drainage basin) 

providing water for towns as well as for recreation and fishing. Wells provide water for 

household use and a few wells provide water for irrigation. Many floodwater-retarding 

structures have "been built in the northwest and southwest parts of the county.(4) However, the 
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proposed reservoir project area does not encompass any floodwater-retarding structures other 

than scattered upland stock ponds. 

Wildlife provides both recreational opportunities and income for landowners in the county. 

Quail and dove are throughout the county. Deer and turkey are more prevalent in the northeast 

part ofthe county.(4) 

There are two Federally listed species under the Endangered Species Act for Fannin County in 

addition to a number of species listed by the state of Texas as endangered, threatened, rare, or 

species of concern. The listed animal and plant species of concern, typical habitat for each 

species, and classification by the Federal and State governments for Fannin, Lamar, and Delta 

Counties are shown in Table A-I included in Appendix A. Potential impacts to Federally and 

State listed species were evaluated based on the preliminary assessment of typical habitat for the 

list species or available reports of OCCUlTence within the region of the proposed project area. 

Table A-2, Appendix A, identifies the potential for impacts based upon this preliminary 

assessment. Infonnation regarding the designated critical habitat for the listed species of special 

concern for the study area is presented in Table A-3, Appendix A. No designated critical habitat 

for any of the listed species is found within the proposed project study area. 

The Caddo Lyndon B. Johnson National Grasslands (Ladonia Unit) administered by the u.s. 
Forest Service (USFS) is managed under a cooperative agreement with Texas Parks and Wildlife 

Department as the Caddo Wildlife Management Area - Ladonia Unit and is located at the 

southwest edge of the proposed reservoir footprint. The twelve tracts that make up the Ladonia 

Unit were purchased by the federal government in the mid- to late 1930's as part of a national 

program to restore eroded and sub-marginal lands. Most of the land purchased was abandoned 

fanns and ranches suffering severe soil erosion from poor agricultural practices. (I 0) Primary 

management emphasis on the Caddo-LBJ National Grasslands concerns restoration of the land 

and conservation of soil and watershed resource values. These grasslands tracts are managed to 

provide public hunting and appreciative uses in a manner compatible with the resourceYO) Since 

the twelve tracts of the Ladonia Unit are not contiguous and boundaries are sometimes hard to 

find, hunting is limited. The habitat attracts mostly doves and quailY 1) However, the once 
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abundant n01ihem bobwhite population have reached a non-viable level for hunting and appear 

to be approaching extirpation based on recent whistle count and brood survey data .. (IO) Densities 

of white-tailed deer, another primary game species present, range from moderate to low 

depending on habitat diversity and range conditionsYO) Based on communication with Jack 

Jernigan, TPWD, occasionally a few white-tailed deer are harvested from the Ladonia Unit.(l2) 

One of the stated objectives of the management plan for the Caddo Wildlife Management Area is 

to enhance wildlife habitat and diversity on the Ladonia Unit since this Unit receives light public 

use due to low game and nongame species populationsYO) 

Ephemeral streams bisect some of the tracts of the Ladonia Unit, but there are no pennanently 

flowing streams on this Unit.(lO) Although the management plan for the Caddo Wildlife 

Management Area(lO) mentions numerous small water impoundments of less than one acre 

scattered throughout the Unit, only one pond was identified during the review of aerial 

photographs of the grasslands area. Alfredo Sanchez, TPWD field technician, indicated that 

there are several small ponds within the Ladonia Unit that have bream and catfish, but that no 

regular stocking program is practicedY 4
) Jack Jernigan, TPWD manager for the Ladonia Unit, 

also indicated that he was not aware of any stocking programs being undertaken for any ponds 

by the TPWD at the Ladonia Unit.(l2) 

All tracts within the Ladonia Unit are noted as being subject to soil erosion due to run off. 

Approximately 93 acres of gullies that need treatment are reported across seven of the twelve 

tracts that make up the Ladonia Unit. (I 3) 

Two Texas Natural Heritage Areas (TNHAs) exist in the Ladonia Units. These include the 

Center Point Prairie in Unite 44 and Gober Prairie in Unit 47. The Environmental Assessment 

for the Ladonia Watershed Landscape Analysis (13) indicates that the goal for these areas is to 

maintain the areas for the botanical character and successional stage for which the area was 

designated (little bluestem-Indian grass). Neither of the TNHAs lies within the proposed 

footprint based on the conservation pool of Lake Ralph Hall. 
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2.2 Natural Diversity Database Review 

The TPWD maintains a database called the Natural Diversity Database (NDD) (fonnerly called 

the Texas Biological and Conservation Data System) that stores infonnation on rare, threatened, 

and endangered plants and animals, exemplary natural communities, and other significant 

ecological features. A request for review of the proposed project area including the reservoir 

footprint for the IOO-year flood elevation plus a potential impact zone downstream of the 

proposed dam site and an additional I-mile buffer zone around this footprint for potential 

impacts to rare, threatened, and endangered species, natural communities, or other recorded 

significant features recorded for this area was submitted to TPWD on November 10, 2004. Base 

maps indicating proposed reservoir 100-year floodplain footprint on 7.5 minute USGS 

quadrangle sheets (Dodd City, Texas; Gober, Texas; Honey Grove, Texas; and Ladonia, Texas), 

2002 aerial photograph, and GIS maps showing 911 residences for Fannin County, 2003 rural 

addresses, and roadways from the Texas Depmiment of Transportation Electronic Files, as well 

as on-site photographs were included with the review request. The response received from 

TPWD, dated May 12, 2005, is included in Appendix B. A statement was included in the letter 

to the effect that although the database represents the best data available to the TPWD regarding 

rare species, it does not provide a definitive statement as to the presence, absence, or condition of 

special species, natural cOlmnunities, or other significant features in the project area. 

In addition to a list of rare, threatened, and endangered species repOlied for the proposed project 

area, special features and natural communities listed included colonial waterbird rookeries and 

Little Bluestem-Indiangrass Series communities. The Caddo National Grasslands - Ladonia 

Tract and Caddo Wildlife Management Area - Ladonia Unit were also listed. The TPWD 

manages the Caddo National Grasslands - Ladonia Tract as the Caddo Wildlife Management 

Area - Ladonia Unit, so these actually represent the same land area. Concerns regarding 

proposed inundation of portions of the managed grassland areas were expressed. The reported 

acreage for the national grasslands is not all owned by the government, and the area perceived as 

potentially being inundated by the proposed reservoir represents a larger percentage of the 

government owned land (9 percent versus 1 percent). The project area submitted to the TPWD 

with the review request was based on approximately I-mile buffer around the probable 
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maximum flood (pm£) boundary for the proposed reservoir. Based on the conservation pool 

footprint for the proposed reservoir, about 220 acres or 7.9 percent of the government owned 

land would be inundated. 

The correspondence from TPWD also presents some of the potentially positive impacts for the 

managed grassland area resulting from the proposed reservoir. These included the potential 

development of wetland and open water habitats beneficial to migratory species such as 

waterfowl and possibly the bald eagle, and that the potential for inundation of private lands 

providing source of wildlife migration to the managed grassland areas resulting in increased 

wildlife populations and diversity of habitats. It was suggested that purchase of private 

properties bordering currently managed units to develop larger contiguous tracts for grassland 

species management would be potential compensatory mitigation for loss of grassland and 

shrub land habitats inundated by the proposed reservoir. These possibilities need to be explored 

further including baseline surveys for detennining and quantifying the impacts of the proposed 

project in conjunction with the TPWD, the USFS, and the U.S. Fish and Wildlife Service. 

2.3 Maps and Aerial Photograph Reconnaissance 

Recent and historical aerial photographs, USGS topographic quadrangles (Gober, Ladonia, 

Honey Grove, and Pecan Gap), and U.S. Depmiment of Interior - National Wetlands Inventory 

(NWI) Maps for the identified quadrangles, and the Soil Survey of Fannin County, Texas maps 

and aerial photographs were reviewed for the proposed project area to develop an inventory of 

aquatic and terrestrial resources and land cover types. Maps and aerial photographs reviewed are 

included in Appendix C. As indicated on the maps and aerial photographs reviewed, the 

majority of the land use within the proposed reservoir project area is in agricultural production, 

either as improved pasture or as cropland. Although there are wooded riparian areas still present 

along the NOlih Sulphur River and its major tributmies, these areas are isolated, discontinuous 

tracts. Some isolated m"eas were identified including abandoned meanders of the original river 

channel that still exist and reclaimed native prailie areas such as the managed national grassland 

tracts that potentially could have higher habitat quality, but have reduced functionality for habitat 

due to their small size and discontinuity. 
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Preliminary analysis of recent aerial photographs (2002) identified the following potential land 

use cover types: 

e Mixed Upland Forest - forest along stream channels that does not stay inundated for 

sufficient duration to be considered bottomland hardwood forest 

Mixed Upland Forest - forest in upland areas not associated with river or tributary 

channels 

Grassland (Native) - grassland dominated by native prailie grasses 

Grassland (Tame) - grassland dominated by "improved" pasture grasses; maybe utilized 

as pasture or as hay meadow 

Crops - includes land actively being cropped and fallow fields 

Scrub-Shrub - wetland areas dominated by small trees and shrubs 

Emergent Marsh - wetland areas dominated by herbaceous vegetation 

Bottomland Hardwood Forest - forest along stream channels that have soil characteristics 

indicating sustained periods of inundation or saturation and dominated by hardwood 

speCIes 

Open Water - diked or excavated impoundments with sufficient water depths to maintain 

open water (>6.6 feet) 

Other - areas occupied by homesteads, fann buildings, cemetelies, etc. 

• 

• 

• 

• 

e 

• 

• 

• 

• 

Representative tracts containing the identified cover types were identified from the 2002 aerial 

photograph and county tax maps, and rights-of-entry were obtained fi'om the individual private 

landowners so that the representative sites could be inspected or groundtruthed to confinn cover 

type characteristics. 

2.4 Groundtruthing Field Assessment 

Of the approximately 7,560 acres within the conservation pool of the proposed reservoir project 

plus the approximately 500 acres at the embankment and emergency spillway channel, field 

investigation was conducted by two biologist from Alan Plummer Associates, Inc. for over 3,300 
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acres represented in 67 privately owned tracts. This field investigation was conducted to develop 

data for evaluating the cover types identified during the preliminary assessment of the 2002 

aerial photograph. Since the methodology selected for the evaluation was the TPWD's Wildlife 

Habitat Appraisal Procedure (WHAP), the originally identified cover types were correlated with 

the major physiognomic classes of vegetation listed for Texas as used for the WHAP. The 

following vegetation cover types were used during the field investigation for the WHAP 

evaluation: 

• Grasses - Herbs (grasses, forbs, and grasslike plants) dominant; woody vegetation 

lacking or nearly so (generally 10 percent or less woody canopy coverage). 

Pasture - Similar to grasses, but grazing limits the density of vegetation to sparse ground 

cover. 

Parks - Woody plants mostly equal to or greater than nine feet tall generally dominant 

and growing as small clusters, or as randomly scattered individuals within continuous 

grass or forbs (II to 70 percent woody canopy cover). (This category is defined based on 

vegetation characteristics and should not be confused with parks as public use facilities.) 

Young Forest - Immature deciduous or evergreen trees generally equally to or less than 

30 feet tall (greater than 20 percent canopy cover); mid-story usually absent; potential to 

form mature forest; usually encountered in association under silvicultural treatments. 

Forest - Deciduous or evergreen trees dominant; mostly greater than 20 feet tall with 

closed crowns or nearly so (71 to 100 percent canopy cover); midstory generally apparent 

except in managed monoculture. 

Cropland - Includes cultivated cover crops or row crops used for the purpose of 

producing food and/or fiber for either man or domestic animals. For the purpose of this 

assessment, fallow fields or areas recently cropped with characteristics more closely 

matching active cropland rather than pasture or grassland were counted as crop cover 

type. 

• 

• 

) 

) 

• 

• 

• 

Photographs, GPS locations, and vegetative species lists fo r each representative site were 

compiled during field investigations conducted from March J 5 through September 2, 2005. 

Representative photographs of the identified land cover types surveyed are included in 
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Appendix D. Selection of representative site locations was influenced by stratification of 

vegetative land cover within the proposed reservoir project area, availability of access, and 

special emphasis on special features that represent a small percentage of the overall project area 

but potentially higher quality habitat (e.g., remaining fonner rive channel oxbows). 

2.5 Wildlife Habitat Appraisal Procedure Analysis 

The method used to evaluate the proposed Lake Ralph Hall project site was the Wildlife Habitat 

Appraisal Procedure (WHAP) developed by TPWD.(2) The WHAP methodology was used by 

the TPWD and U.S. Fish and Wildlife Service (USFWS) to evaluate direct impacts to wildlife 

resources for 30 of 44 proposed reservoir sites throughout the state of Texas dUling the 1980sY) 

The WHAP measures key components of each cover type, which contribute to ecological 

condition of the cover type and resulting overall suitability for wildlife. The WHAP was 

designed to obtain a direct measure of the habitat suitability for wildlife using an assessment of 

ecological productivity and diversity rather than an evaluation based on the selection of 

individual wildlife species. Key habitat components which are evaluated include: site potential 

for woody and herbaceous plant production; age of existing vegetation; relative abundance of the 

habitat type and its value to wildlife; diversity of occurring woody species; vertical stratification 

of vegetation canopy cover; relative abundance or the scarcity of dens and refuge sites; and 

availability of browse and herbaceous material. The biological habitat components evaluation 

key for the WHAP is included in Appendix E. A habitat quality (HQ) score was derived from 

this evaluation for each cover type. Habitat Units (HU's) are derived by multiplying the average 

habitat quality score (HQ) of the cover type by the number of acres for each cover type as 

detennined by the photo-interpretation of the 2002 aerial and subsequent confinnation by 

groundtruthing. 

Classification of land cover within the proposed reservoir project area was perfonned by 

conventional analysis of digital aerial photographs from 2002 with 2 feet per pixel resolution. 

This analysis was used to produce two principal products: 

1. A classification map portraying major vegetation cover types and associations 

(Figure 2-1); and 
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SECTION 3 

RESULTS 

Lists of the plant species identified within the proposed reservoir project area for each land use 

cover type for the WRAP analysis are included in Appendix F. These lists along with Biological 

Components Field Evaluation Fonns for each cover type, also included in Appendix F, provide a 

charactelization of the habitat suitability for wildlife as detennined by WRAP analysis of the 

data gathered during the groundtruthing field investigations. 

Table F-1 displays the scores for the seven crop WRAP sites. Crops include cultivated cover or 

row crops for food or fiber production (Frye 1995). Based on personal communication with the 

Fannin County NRCS field office staff (Randy Moore), crops cunently under cultivation in the 

general project area include wheat and soybeans. No cotton is cunently being produced. Fonner 

cropland in the project area is also actively being converted and utilized for production of forage 

(bennuda and fescue grass) as part of land management programs developed with the National 

Resources Conservation Service (NRCS) to control loss of soil due to the extreme erosion in the 

area. These forage grasses are used for hay production. Cropland areas identified from the 2002 

aerial photograph that were detennined to be planted to forage grasses based on the 

groundtruthing investigations conducted in 2005 was considered to be more representative of 

pasture cover type and acreage for these areas transfened accordingly. The representative 

cropland sites scored very consistently with the exception of Component 7, Criteria C which 

relates to condition of existing vegetation. The average WRAP score for all crop sites was 0.09 

out of a possible maximum of 0.65. Plants, other than the crops, cOlmnonly occurring in 

cultivated fields included Japanese brome grass (Bromus japonicus), Bennudagrass (Cynodon 

dactylon), perennial ryegrass (Lolium perenne), peppergrass (Lepidium spp.), giant ragweed 

(Ambrosia trifida), Johnsongrass (Sorghum halepense), and crabgrass (Digitaria ciliaris). 

Vegetation observed on the crop sites is listed in Table F-2 included in Appendix F. 

Table F-3 shows the scores for the seven pasture WRAP sites. These sites were dominated by 

improved grasses but had been over-seeded with cool-season grasses and/or legumes in some 

cases. A variety of wildflowers and forbs were also observed at some sites in addition to pasture 
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grasses. The representative pasture sites scored very consistently with the exception of 

Component 7, Criteria B (Condition of Existing Vegetation, Herbaceous). The average HQ 

score for pasture cover type was 0.20 out of a possible maximum of 0.92. The improved grasses 

dominating these sites included Bennudagrass and Johnsongrass. Legumes and cool-season 

grasses observed included white clover, vetch (Vida sp.), spurred butterfly pea (Centrosema 

virginianum), and Texas wintergrass (Stipa leucotricha). Other forbs observed included yellow 

thistle (Cirsium horridulum) , Texas toadflax (Nuttallanthus texanus) , primrose (Oenothera 

spedosa), prairie phlox (Phlox pilosa), Texas prairie parsley (Poly taenia texana) , dotted blue

eyed grass (Sisyrinchium langloisii) , buttercup (Ranunculus sp.), dewberry (Rubus trivia lis) , 

trumpet creeper (Campsis radicans), wild onion (Allium ascalonicum), wood sorrel (Oxalis 

spp.), curly dock (Rumex crispus), fiddle dock (Rumex pulcher), violet (Viola sp.), and cocklebur 

(Xanthium sp.). Table F-4 lists the vegetative species observed in the pasture cover type sites 

surveyed. 

The scores for the seven representative grasses WHAP sites are listed in Table F-5. These sites 

were vegetated by both native and introduced grasses and a diversity of legumes and forbs. 

Variation in the scores for uniqueness and relative abundance for two of the sites was due to a 

higher ranking score given for larger contiguous tracts with dominance of native grass species. 

The average HQ score for the grasses was 0.25 out of a possible 0.92. The dominant grasses 

observed included little bluestem (Schizachyrium scoparium), big bluestem (Andropogon 

gerardii), Bennudagrass (Cynodon dactylon), purple three awn (Aristida purpurea), and Virginia 

wildrye (Elymus virginicus). Legumes included Illinois bundleflower (Desmanthus illinoensis), 

spurred butterfly pea (Centrosema virginianum), and sensitive briar (Schrankia spp.). A variety 

of forbs were observed including annual ragweed (Ambrosia artemisiijolia), giant ragweed 

(Ambrosia trifida), common yarrow (Achillea millefolium), wild onion (Allium ascalonicum), 

milkweed (Asclepia sp.), Indian paintbrush (Castilleja indivisa) , prairie parsley (Poly taenia 

nuttalli), yellow thistle (Cirsium horridulum), prairie plantain (Plantago elongata), COlmnon 

selfheal (Prunella vulgaris), fiddle dock (Rumex pulcher), nightshade (Solanum sp.), and Texas 

vervain (Verbena halei). Vegetative species observed across the grasses sites are listed in Table 

F -6 included in Appendix F. 
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Table F-7 lists the scores for the seven representative forest ,\VHAP sites. Forest areas within the 

proposed project area consist of isolated tracts mostly along the major ttibutmies draining to the 

north side of the North Sulphur River with some tracts south of the river, associated with 

tributaries or segments of the fonner river channel. Due to historical clearing of ripmian forest 

within the proposed project area for agricultural purposes, the forests observed mostly represent 

regrowth that is less than 50 yem's old. Those tracts that were somewhat larger or provided a 

more contiguous corridor with a diversity of mature hard mast producing species were scored 

higher for Criteria 3 - Uniqueness and Relative Abundance. The average HQ score for forest 

sites was 0.59 out of a maximum possible 1.0. Canopy species observed in the isolated tracts of 

riparian forest are pecan (Carya illinoensis), American elm (Ulmus americana), bur oak 

(Quercus macrocarpa), shumard red oak (Quercus shumardii), post oak (Quercus stellata), 

blackjack oak (Quercus marilandica), southem red oak (Quercus falcata), bois d'arc (Maclura 

pomifera), sassafras (Sassafi-as albidum), gum bumelia (BUlnelia lanuginosa) , eastem red cedar 

(Juniperus virginiana), American elm (Ulmus mnericana), cedar elm (Ulmus crass ifolia) , and 

green ash (Fraxinus pennsylanica). Species observed in the understory included young 

specimens of the canopy species listed above as well as chinkapin oak (Quercus muhlenbergii), 

coralbeny (Symphoricarpos orbiculatus), deciduous holly (Ilex decidua), roughleaf dogwood 

(Cornuus drummondii), sugar hackbeny (Celtis laevigata), Eve's necklace (Sophora affinis) , 

honey locust (Gleditsia triacanthos), box elder (Acer negundo), with woody vines represented by 

common trumpet creeper (Campis radicans), poison ivy (Toxicodendron radicans) , rattanvine 

(Berchemia scandens), saw greenbriar (Smilax bona-nox), and Virginia creeper (Parthenocissus 

quinquefolia). Herbaceous species commonly observed in the wooded areas included inland 

seaoats (ChasmanthiUl1'l latifolium), knotroot bristlegrass (Setaria geniculata), Virginia wildrye, 

Missouri violet (Viola missouriensis), sedge (Carex spp.), and Japanese honeysuckle (Lonicera 

japonica). Table F-8 provides a list of the species recorded in the surveyed areas for forest cover 

type. 

Young forest, with trees less than 30 feet tall making up more than 20 percent of the canopy, 

were scored separately from forested areas. This category scored 0.44 out of a maximum 

possible 1.0. Table F-9 lists the scores for the seven representative young forest WRAP sites. 

Tree species recorded as canopy included eastem red cedar, cottonwood (Populus deltoides), 
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gum bum eli a, American elm, cedar elm, bois d' arc, green ash" box elder, sugar hackberry, 

toothache tree (ZanthoxylUln clava-herculis), and mesquite (Prosopis glandulosa). Young hard 

mast producing tree species including bur oak, red oak (Quercus shumardii), pecan, and post oak 

were also observed on some tracts. Black willow (Salix nigra) was observed around ponds and 

along stream channels. Understory species noted included young specimens of the canopy tree 

species as well as Chinese privet (LigustrUl11 sinese), rattlebush (Sesbania drummondii), 

Chickasaw plum (Prunus angustifolia), Mexican plum (Prunus mexicana), wild rose (Rosa sp.), 

hawthorn (Crataegus sp.), Eve's necklace (Sophora affinis) , and soapbeny (Sapindus 

drummondii). Poison ivy and greenbriar (Smilax spp.) were commonly observed vines. A 

variety of herbaceous species was observed within the young forest cover type including residual 

plants from fonner land use and colonization from available sources. Common herbaceous plant 

species included Johnsongrass, Bennuda grass, inland sea oats, Virginia wildrye, bushy bluestem 

(Andropogon glomeratus), sedge (Carex sp.), perennial ryegrass (Lolium perenne), false garlic, 

catchweed bedstraw (Galium aparine), Japanese honeysuckle, buttercup (Ranunculus sp.), giant 

ragweed, henbit (Lamium amplexicaule), poison hemlock (Conium maculatum), American 

pokeweed (Phytolacca americana), Texas prairie parsley (Poly taenia texana), curly dock 

(Rumex crispus) , and prickly pear cactus (Opuntia sp.). Table F-10 lists the species observed 

within the forest areas. 

Land use areas including pasture and grassland with scattered large trees or isolated wooded 

mottes were characterized as parks. This cover type scored a 0.41 out of a maximum possible 

1.0. Scores for the seven representative park WRAP sites are listed in Table F-ll. Species 

observed within this cover type varied considerably depending on the overall land use. 

Occasional large trees including pecan, post oak, red oak, American elm, cedar elm, and catalpa 

(Catalpa speciosa) were observed as shade trees within some pastures. Clumps of trees and 

shrubs were also observed as invaders within grassland or as more mature stands along ponds 

and small drainages. Canopy species observed in these areas included green ash, bois d'arc, 

American elm, cedar elm, sugar hackbeny, pecan, and red oak. Understory species observed in 

these areas included sugar hackbeny, black willow, Eve's necklace, cedar elm, green ash, eastern 

red cedar, Chickasaw plum, soapbeny, Chinese privet, roughleaf dogwood, hawthorn, honey 

locust, deciduous holly, bois d'arc, Mexican plum, and post oak. A large variety of grasses and 
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forbs were observed across the various tracts representing this land cover as listed in Table F-12. 

Commonly observed grasses included Johnsongrass, Bennuda grass, little bluestem, Japanese 

brome, bushy bluestem, and purple three awn. Commonly observed forbs included poison ivy, 

greenbriar, coralberry, dotted blue-eyed grass, giant ragweed, annual ragweed, false garlic, 

buttercup, Indian paintbrush (Castilleja sp.), and prairie peppergrass (Lepidium densiflorum). 

Aquatic Resources 

During the Enviromnental Characteristics study perfonned in 2002-2003, which was primarily a 

literature review and study of available maps and aerial photographs, several types of aquatic 

resources including streams and rivers, wetlands, and ponds (open water) were identified within 

the proposed reservoir project area. Approximately 615,000 linear feet of stream channels 

including the North Sulphur River, its major tributaries, and headwater tributaries to the 

tributaries were identified within the proposed reservoir footprint based on evaluation of 2002 

aerial photographs. Revised calculation of impacts to jUlisdictional stream channels following 

the groundtruthing conducted with the habitat assessment and preliminary jurisdictional 

detennination field investigations indicates that 600,573 linear feet of stream channel will be 

impacted by inundation within the proposed conservation pool of Lake Ralph Hall. 

Additional aquatic areas identified visually during the 2002-2003 Enviromnental Characteristics 

study from 2002 aerial photographs included 209 ponds totaling approximately 119 acres; 74 

wetland areas, as identified by the National Wetland Inventory Maps produced by the U.S. 

Depmiment of the Interior, totaling approximately 351 acres; and approximately 11,200 linear 

feet of remnant stream channels or meander scars totaling approximately 6.5 acres that may 

potentially be jurisdictional waters. Further investigation of these resources was conducted 

during the 2005 field investigation. Within the 8,060 acres of the conservation pool footplint of 

the proposed reservoir and the embankment and spillway area, the total number of ponds 

impacted is only 147 totaling 87 acres. This acreage is included within the total acreages for 

each of the cover types depending on the locations of the individual ponds. 
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The numerous small ponds (less than 1 acre in size) scattered throughout the proposed project 

area serve primmily as water supply for livestock within the pasture and grassland areas. These 

small ponds also provide habitat functions for local and migratory wildlife. The ponds typically 

have characteristic aquatic flora around the fringes including spikerushes (Eleocharis spp.), soft 

rush (Juncus effusus), water prilmose (Ludwigia peploides), alTowhead (Sagitta ria spp.) and 

cattails (Typha spp.). Other aquatic species observed in some locations included toothcup 

(Ammannia coccinea), fragrant waterlily (Nymphaea odorata), flatsedges (Cyperus spp.), and 

sedges (Carex spp.). During this preliminary survey due to the limitations of the WHAP 

methodology, these small ponds were not evaluated separately from the cover type in which they 

were located. The vegetation observed around the pond areas was included in the assessment of 

vegetative diversity for the representative cover type being assessed. However, due to the 

paucity of aquatic habitat within the project area, the small fann ponds increase the overall 

habitat quality of the land cover in which they are located. 

The majOlity (335 acres) of the wetland acreage originally identified from the NWI maps during 

the Enviromnental Characteristic study perfonned in 2002-2003 was characterized as palustrine 

forested, describing areas of potential bottomland hardwood forests along the North Sulphur 

River and its major tributaries. However, CUlTent hydrologic and hydraulic studies of the river 

channel indicated that at the proposed dam site, the existing channel has the capacity to fully 

contain and convey the 100-year floodY6) Based on the elevations of the tributaries relative to 

the river channel and extrapolation of river channel flow depth under I 00-year flood conditions 

where the flow in the main channel creates a backwater condition for the tributaries, the flow in 

the tributary channels for the north side of the river is also contained within the banks of the 

creek channels for about a mile upstremn of the river channel. (I 7) Based on the hydraulic 

analyses and observations during field investigations, the forested areas identified as potential 

wetland areas on the NWI maps do not appear to have sufficient hydrology to be characterized as 

bottomland hardwood forest. These areas were considered to function as riparian forest and 

were assessed within the forest land use cover type. As observed during the field investigations, 

these forested areas continue to be cleared for agricultural and other development. 
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SECTION 4 

DISCUSSION 

The preliminary habitat assessment included review of aerial photographs and field investigation 

to provide groundtruthing of identified cover types. Based on analysis of the preliminary 

surveys using the WHAP protocol, approximately 7,764 acres in six identified cover types out of 

the 8,060 acres within the total project area impacted based on the conservation pool of the 

proposed reservoir and the embankment/spillway area were assessed. A map of the identified 

cover types superimposed on the 2002 aerial photograph is included in Appendix G. The 

acreage assessed does not include the approximately 252 acres within stream channels. 

However, the acreage of the 147 identified ponds was included within the surrounding cover 

type and the assessment incorporates the vegetative diversity identified around small ponds 

within each identified cover types. Further evaluation will be needed to detennine a habitat 

quality separately for the aquatic resources. Table 4-1 presents the wildlife habitat appraisal 

summary based upon the preliminary investigations. 

TABLE 4-1 
WILDLIFE HABITAT APPRAISAL SUMMARY 

Average Habitat 
Cover Type Habitat Units 

Quality Score Total Acres Category HQ X Acres 
(HQ) 

Cropland 0.09 1,720 154.80 
Grasses 0.25 1,435 358.75 
Pasture 0.20 2,192 438.40 
Parks 0.41 516 211.56 
Forest 0.59 602 355.18 

Young Forest 0.44 1,299 571.56 
TOTAL 7,764 2,090.25 

The conservation pool of the proposed reservoir site is approximately 7,560 acres as defined in 

the preliminary engineering studies. The additional acreage assessed in the habitat assessment 

survey includes the areas of the embankment footprint and emergency spillway area downstream 

of the embankment. As engineering studies and design progress, further refinements to adjust 

the area of potential impacts may be conducted. 
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Based on the preliminary habitat assessment, approximately 69 percent of the potential vegetated 

impact area for the proposed reservoir is cUlTently under agricultural production (crop, grasses 

and pasture). The cover type identified as parks, representing another 6.6 percent, is also used 

for grazing livestock. Acreage with woody vegetation (forest, young forest, and parks) 

represents approximately 31 percent of the proposed project area. Over half of this acreage 

(1,299 acres) is in young regrowth forest. Parks (516 acres) represent about one-quarter of the 

wooded vegetation areas.. The remaining wooded vegetation areas are identified as forest 

(602 acres). In the project area, this classification represents more mature regrowth that has 

occulTed following historical cleming of the area for cotton growing in the late 1800s and early 

1900s. Based on CUlTent hydrologic and hydraulic analysis of the North Sulphur River 

watershed, none of the forested areas should be considered bottomland hardwood forest since 

flood flows up through the 100-year event are completely contained within the river and tributary 

channels up to a mile upstream ofthe liver for the tributaries on the north side of the river. 

Severe erosion throughout the watershed is a significant ongoing problem as demonstrated by the 

eroded drainage channels, creek channels, and the main channel of the North Sulphur River 

observed during the field investigations. As a result of historical erosion, cropland within the 

proposed project area is continuing to be converted to pasture with the planting of forage grasses 

such as Bennuda and fescue as part of land management programs attempting to address soil loss 

from the area. The historical and ongoing erosion has significantly reduced areas formerly 

considered prime fannland within the North Sulphur River watershed. 
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SECTIONS 

CONCLUSIONS 

Overall, the quality of habitat along the North Sulphur River within the proposed project area is 

mostly degraded by agricultural usage and the significant continuing erosion problems 

experienced as a result of historical channelization projects along the river. The few existing 

wooded areas provide some moderate quality habitat, but these areas are fragmented reducing the 

overall ability to support wildlife populations. Since the channels have eroded to the extent that 

the 100-year flood flows are contained within the channel, none of the existing riparian forest 

areas has current hydrology to be classified as bottomland hardwood forest. Native grassland 

areas that are being managed to preserve and enhance native prairie habitat also provide some 

moderate quality habitat, but these areas are likewise fragmented (the Ladonia unit of the Caddo 

National Grassland WMA has twelve separate land tracts) reducing the effectiveness of 

management plans and wildlife as well as public utilization. Substantial areas being managed as 

native grassland are currently dominated by woody invaders such as eastern red cedar, honey 

locust, cedar elm. 

Multiple opportunities exist for providing benefits to the North Sulphur River watershed in 

association with the development of the proposed Lake Ralph Hall reservoir project. Proposed 

coordination with federal, state, and local government agencies as well as local citizens could 

result in the following benefits: stabilize the watershed and reduce impacts from cUlTently on

going severe erosion, maintain water quality within the proposed reservoir, enhance habitat for 

local and migratory wildlife, and provide a diverse, healthy enviromnent for future generations. 
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Lake Ralph Hall Preliminary Habitat Assessment 
Appendix A 

FEDERALLY AND STATE LISTED 
THREATENED OR ENDANGERED SPECIES 



TABLE A-I 

Federally and State Listed Species in Fannin, Lamar and Delta Counties 

Common Name Scientific Name Habitat 

areas with high, massive cliffs with 
State listed as State listed as State listed as American Peregrine Falcon Falco peregrinus anatum views near water where prey 

numerous and diverse 
endangered endangered endangered 

areas with high, massive cliffs with 
State listed as State listed as State listed as 

Arctic Peregrine Falcon Falco peregrinus tundrius views near water where prey 
numerous and diverse 

threatened threatened threatened 

Bachman's Sparrow Aimophila aestivalis 
open pine woods with understory, brushy State listed as N/A State listed as 

slopes, old fields threatened threatened 

Baird's Sparrow Ammodramus bairdii 
shortgrass prairie with scattered low State listed as N/A N/A 

bushes and matted vegetation rare 

large lakes, nesting in tall trees; feeds in Federally and Federally and Federally and 
Bald Eagle Haliaeetus leucocephalus areas of open water where food is State listed as State listed as State listed as 

available threatened threatened threatened 

Cerulean Warbler Dendroica cerulea mature deciduous forests 
State listed as N/A N/A 

rare 

Eskimo Curlew Numenius borealis coastal prairies and open tundra 
State listed as N/A N/A 
endangered 

weedy fields or cut-over areas with some 
State listed as State listed as 

Henslow's Sparrow Ammodramus henslowii bare ground where bunch grasses and N/A 
vines occur 

rare rare 

nests along sand and gravel bars within 
Federally and Federally and Federally listed 

Interior Least Tern Sterna antillarum athalassos State listed as State listed as 
braided streams and rivers 

endangered endangered 
as endangered 

found along sandy areas associated with Federally listed 
Piping Plover Charadrius melodus rivers, lakes, or oceans that are bare to N/A N/A 

as threatened 
sparsely vegetated 
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Federally and State Listed Species (Continued) 

Status Within Co 

Common Name Scientific Name Habitat Lamar Delta 

open grasslands, especially prairie, plains, 
State listed as 

Western Burrowing Owl cunicularia and savannas, nest and roosts in N/A N/A 
abandoned burrows 

rare 

Whooping Crane Grus americana 
marshes, river bottoms, potholes, prairies, N/A Federally listed N/A 

and cropland (migratory) as endangered 

Wood Stork Mycteria americana 
prairie ponds, flooded pastures or fields, State listed as N/A State listed as 
ditches, and other shallow standing water threatened threatened 

Blackside Darter Percina maculata 
clear, gravelly streams; prefers pools with N/A N/A State listed as 
some current, or quiet pools to swift threatened 

large, deep rivers and deeper zones of 
State listed as State listed as 

Blue Sucker Cycleptus elongatus reservoirs with moderate to swift currents; 
threatened threatened 

N/A 
bottom type is bedrock, gravel, or rubble 

small rivers and creeks of various types; 
State listed as State listed as State listed as 

Creek Chubsucker Erimyzon ob/ongus seldom in impoundments; prefers 
threatened threatened threatened 

headwaters, but seldom occurs in springs 

Paddlefish Polyodon spathula 
slow moving waters of large rivers and State listed as State listed as State listed as 

reservoirs threatened threatened threatened 

Shovelnose Sturgeon 
Scaphirhynchus bottom of pools with sand, rock, or gravel State listed as N/A N/A 

platorynchus substrate threatened 

Western Sand Darter Ammocrypta clara 
large streams; most common in slight to State listed as N/A N/A 
moderate current over a sandy bottom rare 

A-2 12/812005 
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Federally and State Listed Species (Continued) 

Common Name Scientific Name Habitat La 

Black Bear Ursus americanus 
bottomland hardwoods and large tracts of State listed as N/A State listed as 

inaccessible forested areas threatened threatened 

woodlands and forests near water 
especially bottomland hardwoods and 

Federally listed Federally listed 
Federally and 

Louisiana Black Bear Ursus americanus luteolus floodplain forests; occasionally upland 
as threatened as threatened 

state listed as 
hardwood forests, mixed pine/hardwood threatened 

forests, wetlands, and ag fields 

open fields, prairies, croplands, fence 
State listed as State listed as Plains Spotted Skunk Spilogale putorius interrupta rows, farmyards, forest edges, and N/A 

woodlands 
rare rare 

extirpated - formerly throughout eastern 
State listed as 

Red Wolf Canis rufus half of Texas in brushy and forested areas 
endangered 

N/A N/A 
and coastal prairies 

muddy or rocky substrate of slow-flowing 
Ouachita Rock-pocketbook 

Arkansia wheeleri 
streams, side channels and backwaters, as N/A State listed as N/A 

Mussel well as in pools of small, slow-moving endangered 
rivers 

Alligator Snappi,ng Turtle Macrcolemys temminckii 
deepwater rivers, lakes, oxbows, sloughs; State listed as N/A State listed as 

occasionally enters brackish water threatened threatened 

Texas Garter Snake 
Thamnophis sirtalis 

wet or moist microhabitats 
State listed as 

N/A 
State listed as 

annectens rare rare 

Texas Horned Lizard Phrynosoma cornutum 
open, arid and semi-arid regions with State listed as State listed as State listed as 

sparse vegetation! threatened threatened threatened 

Timber/Canebrake 
swamps, floodplains, upland pine and 

State listed as State listed as State listed as 
Rattlesnake 

Crotalus horridus deciduous forests, riparian zones, 
threatened threatened threatened 

abandoned farmland, prefers dense brush 

A-3 12/812005 



Common Name 

Arkansas Meadow-Rue 

Federally and State Listed Spec~es (Continued) 

Scientific Name 

Thalictrum arkansanum 

Habitat 

low lying rich wood><, ,dg" ~f ,wamp', 
and along stream baitks 

I 

A-4 

Fannin 

N/A 

Status Within Count 
Lamar 

State listed as 
rare 

Delta 

State listed as 
rare 

12/812005 



Potential for Impact 
Common Name Scientific Name Habitat 

areas with high, massive cliffs with 
low; potential migrant around wetland American Peregrine Falcon Falco peregrinus anatum expansive views near water where prey 

complexes 
are numerous and diverse 

areas with high, massive cliffs with 
low; potential migrant around wetland 

Arctic Peregrine Falcon Falco peregrinus tundrius expansive views near water where prey 
complexes 

are numerous and diverse 

open pine woods with understory, brushy 
Bachman's Sparrow Aimophila aestivalis low; lack of pine forest in project area 

slopes, old fields 

shortgrass prairie with scattered low low; overgrazed pastures may temporally 
Baird's Sparrow Ammodramus bairdii 

bushes and matted vegetation simulate shortgrass prairie conditions 

large lakes, nesting in tall trees; feeds in 
low; potential migrant around wetland 

Bald Eagle Haliaeetus leucocephalus areas of open water where food is 
complexes 

available 

low; limited areas of mature forests within 
Cerulean Warbler Dendroica cerulea mature deciduous forests 

project area 

, migrant, last accepted record in Texas' 
Eskimo Curlew Numenius borealis coastal prairies and open tundra 

1962 

weedy fields or cut-over areas with some 
medium; within weedy fields, pastures, or 

Henslow's Sparrow Ammodramus henslowii - bare ground where bunch grasses and 
grasslands 

vines occur 

nests along sand and gravel bars within medium to high; along sand/gravel bars 
Interior Least Tern Sterna antillarum athalassos 

braided streams and rivers within North Sulphur River 

found along sandy areas associated with medium to high; along sand/gravel 
Piping Plover Charadrius melodus rivers, lakes, or oceans that are bare to bars/shoreline within North Sulphur River 

vegetated and tributaries 

TABLEA-2 

Preliminary Assessment of Potential Project Impacts to Listed Species 

A-5 8/1112005 



Common Name Scientific Name Habitat Potential for 

Western Burrowing Owl cunicularia 
open grasslands, especially prairie, plains, 

and savannas, nest and roosts in 
abandoned prairie dog burrows 

marshes, river bottoms, potholes, prairies, 
and cropland (migratory) 

prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water 

low; overgrazed pastures may temporally 
create favorable habitat 

low; migrant around wetland complexes 

low; migrant around wetland complexes 

Whooping Crane Grus americana 

Wood Stork Mycteria americana 

Blackside Darter Perc ina maculata 
, 

clear, gravelly streams; prefers pools WIth , , 
current, or qUIet pools to SWIft 

low; no records in North Sulphur River basin 
b 'bl ' 't tr'b t ' , ut POSSI e m I s I u anes; present m 
'b' R d S b' d N h R' tri utanes to e, a me, an ec es Ivers 

large, deep rivers and deeper zones of low; due to lack of depth in North Sulphur 
Blue Sucker Cycleptus elongatus reservoirs with moderate to swift currents; River; however, may impact downstream 

bottom type is bedrock, gravel, or rubble populations 

Creek Chub sucker Erimyzon ob/ongus 
small rivers and creeks of various types; 

seldom in impoundments; prefers 
headwaters, but seldom occurs in springs 

low; possible in tributaries to North Sulphur 
River; reported from tributaries of Red, 
Sabine, Neches, Trinity and San Jacinto 

flvers 

low; unlikely in project area unless areas 

Paddlefish Polyodon spathula 
slow moving waters of large rivers and 

reservoirs 
remain that are at least one meter deep; may 

impede migration of downstream 
populations, if any 

Shovelnose Sturgeon 
Scaphirhynchus 

platorynchus 
bottom of pools with sand, rock, or gravel 

substrate 

low; no records in North Sulphur River. 
Ifpresent, dam could block access to 

spawning areas, 

Western Sand Darter Ammocrypta clara 
large streams; most common in slight to 
moderate current over a sandy bottom 

low; only known records in Texas are in 
Red, Sabine, and Neches River Basins 

Preliminary Assessment of Potential Project Impacts (Continued) 
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Common Name Scientific Name Habitat Potential for 

Black Bear Ursus americanus 
bottomland hardwoods and large tracts of 

inaccessible forested areas 

woodlands and forests near water 

low due to lack oflarge tracts of bottomland 
hardwoods contiguous to other habitat areas 

Louisiana Black Bear Ursus americanus luteolus 
especially bottomland hardwoods and 
floodplain forests; occasionally upland 

hardwood forests, mixed pine/hardwood 
forests, wetlands, and ag fields 

low due to lack oflarge tracts of bottomland 
hardwoods contiguous to other habitat areas 

Plains Spotted Skunk IU/-,'"V,KU,,,,,putorius intl~rrirJnt,al 
open fields, prairies, croplands, fence 

rows, farmyards, forest edges, and 
woodlands 

extirpated - formerly throughout eastern 

medium due to similarity of habitat, but not 
reported from this area 

Red Wolf Canis rufus half of Texas in brushy and forested areas 
and coastal prairies 

low; extirpated from state 

Ouachita Rock-pocketbook 
Mussel 

Arkansia wheeleri 

muddy or rocky substrate of slow-flowing 
streamside channels and backwaters, as 
well as in pools of small, slow-moving 

rivers 

low; due to highly disturbed habitat; 
however, recently collected in North Central 

Texas 

Alligator Snapping Turtle Macrcolemys temminckii 
deepwater rivers, lakes, oxbows, sloughs; 

occasionally enters brackish water 

low; potential impact to downstream 
populations, but presence unlikely within 

project area due to lack of deep water habitat 

Texas Garter Snake 
Thamnophis sirtalis 

annectens 
wet or moist microhabitats 

low; potential habitat in North Sulphur River 
floodplain 

Texas Homed Lizard Phrynosoma cornutum 
open, arid and semi-arid regions with 

sparse vegetation 
medium; known records of species in Fannin 

County 

Timber/Canebrake 
Rattlesnake 

Crotalus horridus 
swamps, floodplains, upland pine and 

deciduous forests, riparian zones, 
abandoned farmland, prefers dense brush 

low; lack of suitable habitat, no records in 
Fannin County 

Preliminary Assessment of Potential Project Impacts (Continued) 
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Common Name Scientific Name Habitat Potential for 

low; unless bottomland hardwood/wetland 

Arkansas Meadow-Rue Thalictrum arkansanum 
low lying rich woods, edges of swamps, 

and along streambanks 

I"V'Hl~I1",""" remain within the project area 
are not already impacted as a result of the 
substantial, on-going channel erosion and 

subsequent drainage of riparian areas 

Preliminary Assessment of Potential Project Impacts (Continued) 
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TABLE A-3 

Designated Critical Habitat for Listed Species in Fannin, Lamar and Delta Counties 

Scientific Name 

Falco peregrinus anatum 

Falco np.f'p.P1-1n11S 

H aliaeetus leu'co,':el)halus 

Dendroica cerulean 

Eskimo Curlew Numenius borealis 

Henslow's Ammodramus henslowii 

Interior Least Tern Sterna antillarum athalassos 

Piping Plover Charadrius melodus 

Western Burrowing Owl Athene cunicularia hypugaea 

Whooping Crane Grus Americana 

Creek Chubsucker 

Paddlefish 

Shovelnose Sturgeon 

Plains Spotted Skunk 

Red Wolf 

Ouachita Rock-pocketbook 
Mussel 

Texas Garter Snake 

Texas Homed Lizard 

Timber/Canebrake 
Rattlesnake 

Arkansas Meadow-Rue 

Mycteria Americana 

Scaphirhynchus platorynchus 

Ammocrypta clara 

Ursus americanus 

Ursus americanus luteolus 

Spilogale putorius interrupta 

Canis rufus 

Arkansia wheeleri 

inckii 

Thamnophis sirtalis annectens 

cornutum 

Crotalus horridus 

Thalictrum arkansanum 

A-9 

ted Critical Habitat 

Critical habitat designated in California 

N/A 
N/A 
NIA 

No critical habitat 

N/A 
No critical habitat 

NIA 

No critical habitat 

Great Lakes Shoreline and areas along the Texas 
Coast 

NIA 

Aransas National Wildlife Refuge (Calhoun, and 
, Counties, Texas) 

No critical habitat 

NIA 
N/A 
NIA 

A 

NIA 

N/A 
N/A 

i-'rn,nnoprl critical habitat 

NIA 

No critical habitat 

No critical habitat 

NIA 

NIA 

N/A 

N/A 

N/A 

12/812005 
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May 12,2005 

Ms. Loretta Mokry 
Alan Plummer Associates, fnc. 
7524 Mosier View Court, Suite 200 
Fort Worth, Texas 76118 

Dear Ms. Mokry: 

This leiter is in response to your preliminary review request, dated November 10, 
2004, for potential impacts to rare, threntcncd, rmd endangered species from the 
proposed development of Ralph Hall L.:1ke consisting of a 7,500·acre reservoir on 
the NOIth Sulfur River northwest of Ladonia in Fannin County (#34G~0402) . 

Given the small proportion of public versus private land in Texas, the TPWD 
Natllral Diversity Database (NOD) (formerly Biological and Conservation Data 
System) does not include a representative inventory ofrare resources in the state. 
Although it is based on the best data available to TPWD regarding rare specics, 
the data from the BCD do not provide a definit ive statement as to the presence, 
absence, or condition of spcci,,1 species, natural cOlllmunities, or other significant 
features in you r project area. These data cannot substitute for an on-sitc 
evaluation by your qualified biologists. The BCD information is intended to 
assist you in avoiding harm to species tbat may occur on your si te. 

Based on the project description , the following species and special features could 
be impacted by potentia l development activities: 

Federal and State Listed Endangered 
Interior Least Tern (Sterna (tntillc/rum atha!assos) 

Federal Listed Endangered 
American Burying Beetle (Nic/"ophorus americallus) 

Stale Listed Threa tened 
Blackside Dater (Percill{/ maculala) 
Blue SLicker (Cycleplus elonga(tls) 
Creek Chubsucker (Erimyzoll ob/ongus) 
Paddlefish (Po/yodon spa/hula) 
Alligator Snapping T1II11e (Macrochelys temimillckii) 
Timber/Canebrake Rattlesnake (Crotalus horritlus) 

Species of Concern 
Fawnsfoot (Trullcilla dona/armis) 

rfl 1II"""/:~ IIlId C' IIISf!rI'f! till' 1I11111rlli 'lIId CIII/III·1I1 rj)sollrr,..~ nj1~.\·fls 111111111 /l1"U/·Iflr. hl/Hlillg. jl.~"III/I. 

flllIl flllltim" ,.errel/lloll flJII""·'/IIII/lf!.~ jllr t/lr If.'·" 1//II/lmJu)'II/('JI/ oj flr<l.""1/(;lRtlI&~I/(I!f1I!ll1t.lWfi(J~lI'a. 
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Little Spectaclecase (Villosa fienosa) 
Rock-pocketbook (Arcidens confragosus) 
Wabash Pigtoe (Fusconaiaflava) 
White Heelsplitter (Lasmigona complanata) 
Arkansas meadow-rue (Thalictrum arkansanum) 

Special Features and Natural Communities 
Colonial Waterbird Rookeries 
Little Bluestem-Indiangrass (Schizachyrium scoparium-Sorghastrum nutans) Series 

Managed Areas 
Caddo National Grasslands - Ladonia Tract 
Caddo Wildlife Management Area (WMA) - Ladonia Unit 

Occurrences ofa Little Bluestem-Indiangrass Series natural plant community and portions of the 
Caddo National Grasslands/Caddo WMA - Ladonia Unit would be directly inundated by the 
reservoir. Printouts for these occurrence records are included for your planning reference. 
Please do not include NDD occurrence printouts in your draft or final documents. Because 
some species are especially sensitive to collection or harassment, these records are for your 
reference only. 

Please note: the review request lists the amount of acreage for the Ladonia Unit at 17,874, 
however it is actually 2,780 acres. With the 17,874 amount, the approximately 257 acres of the 
unit directly impacted by inundation would comprise only 1 %, when actually it will encompass 
9% of the Ladonia Unit. Plus, additional acreage could be indirectly impacted by water that will 
back up into two of the drainages. This could create some low level flooding and marsh habitat 
at flood elevation. Some of the impacts could be comprised of a rise in creek depth while other 
impacts could be more substantial with the creation of approximately 30 to 50 acres of marsh and 
flooded shmb lands. 

While the loss of grassland and shrub land habitat through inundation would impact upland 
species such as bobwhite quail and/or eastern turkey, it would create wetland and open water 
habitats beneficial to migratory species such as waterfowl and possibly the bald eagle. If 
mitigation can replace the loss of grassland and shrubland habitats with comparable property 
bordering current units to the south of the project, it would create larger contiguous tracts that 
would be more beneficial for grassland species management in the Ladonia Unit of the wildlife 
management area. 

Secondly, the impacts due to the loss of wildlife habitat on private lands could provide source 
populations for immigration onto the Ladonia Unit. That immigration could be determined by 
the condition of the habitat on those lands. Therefore, research to include baseline surveys for 
inventorying the flora and fauna would need to be conducted to help quantify and determine 
those impacts. 

Over all, the project could provide increased wildlife popUlations and diverse habitats on the 
Ladonia Unit, as well as increased hunter opportunity. Both of which are goals for the 
Department. However, these gains should not be gained at the expense of endemic grassland 
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habitats, which is a problem that must be addressed on a landscape scale. Conservation and 
preservation of endemic habitats are also Depm1ment goals. 

The US Fish and Wildlife Service CFWS) should be contacted for additional species occurrence 
data, guidance, pemlitting. survey protocols, and mitigation for federally listed species. TPWD 
recommends the enclosed updated lists fo r Fannin, Delta, and Lamar counties of rare species be 
reviewed as species, in addition to those listed above, could occur depending upon habitat 
availability. 

This letter does not include a complete review of habitat impacts for general fish and wildlife 
from this project. Once additiona l infonnation on the project plans is developed please provide 
the environmental documentarion for review to the office of Kathy Boydston, TPWD Wildlife 
Habitat Assessmen t Program, Wildlife Division (5 12) 389-457 1. 

Thank you for the opportunity to provide preliminary COmment on this project. Please contact 
me if yOll havc any questions or need additional assistance (512) 9 [2-7021. 

Sincerely, 

Celeste Branccl, Environm('!lltal Review Coordinator 
Wild life Habitat Assessment Program 
Threatened and Endangered Species 

Enclosures (3) 
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FANNIN COUNTY 
Federal State 
St

:H~* BIRDS :~::.::-

American Peregrine Falcon (Falco peregrinus anatum) - potential migrant; nests in 
west Texas 

Arctic Peregrine Falcon (Falco peregrinus tundrius) - potential migrant 
Baird's Sparrow (Ammodramus bairdit) - shortgrass prairie with scattered low bushes 

and matted vegetation 
Bald Eagle (Haliaeetus leucocephalus) - fOWld primarily near seacoasts, rivers, and 

large lakes; nests in tall trees or on cliffs near water; commWlally roosts, especially 
in winter; hWlts live prey, scavenges, and pirates food from other birds 

Cerulean Warbler (Dendroica cerulea) - treetops of riverbank woodlands, swamps, and 
bottomlands; mainly insectivorous 

Eskimo Curlew (Numenius borealis) - nonbreeding: grasslands, pastures, plowed 
fields, and less frequendy, marshes and mudflats 

Henslow's Sparrow (Ammodramus henslowit) - wintering individuals (not flocks) 
found in weedy fields or cut-over areas where lots of bWlch grasses occur along 
with vines and brambles; a key component is bare groWld for running/walking 

Interior Least Tern (Sterna antillarum athalassos) - this subspecies is listed only when 
inland (more than 50 miles from a coastline); nests along sand and gravel bars 
within braided streams, rivers; also know to nest on man-made structures (inland 
beaches, wastewater treatment plants, gravel mines, etc); eats small fish & 
crustaceans, when breeding forages within a few hundred feet of colony 

Mountain Plover (Charadrius montanus) - breeding: nests on high plains or shongrass 
prairie, on groWld in shallow depression; nonbreeding: shortgrass plains and bare, 
dirt (plowed) fields; primarily insectivorous 

Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts 
commWlally in tall snags, sometimes in association with other wading birds (i.e. 
active heronries); breeds in Mexico and birds move into Gulf States in search of 
mud flats and other wedands, even those associated with forested areas; formerly 
nested in Texas, but no breeding records since 1960 

::.::-::-FISHES::·::·:~ 
Blackside Darter (Percina maculata) - clear, gravelly streams; prefers pools with some 

current, or even quiet pools, to swift riffles 
Blue Sucker (Cycleptus elongatus) - usually inhabits channels and flowing pools with a 

moderate current; bottom type usually consists of exposed bedrock, perhaps in 
combination with hard clay, sand, and gravel; adults winter in deep pools and 
move upstream in spring to spa"WIl on riffles 

Creek Chubsucker (Erimyzon oblongus) - small rivers and creeks of various types; 
seldom in impoWldments; prefers headwaters, but seldom occurs in springs; young 
typically in headwater rivulets or marshes; spa"WIlS in river mouths or pools, riffles, 
lake oudets, upstream creeks 

Goldeneye (Hiodon alosoides) - spawns spring to July in shallow finn-bottomed 
backwaters or gravel shoals in tributaries, eggs semibuoyant drift downstream or to 
quiet water; adults in quiet turbid water of medium to large lowland rivers, small 
lakes, marshes and muddy shallows connected to them; YOWlg feed on 
microcrustaceans and other inverts; adults on surface water insects, also frogs, 
fishes, and small mammals 

atus Status 

DL E 

DL T 

LT- T 
PDL 

LE E 

LE E 

T 

T 

T 
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Orangebelly Darter (Etheoostoma radiosum) - spawns February to mid-April, eggs 
buried in gravel riffles and raceways; post-larvae in quiet water, move to faster 
water during maturation; adults range from high gradient streams to sluggish 
lowland streams; headwaters only, gravel and rubble riffles with moderate to high 
current preferred; young feed mainly on copepods and cladocerans, adults on 
mayfly and fly larvae 

Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but "Will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over 
gravel bars; larvae may drift from reservoir to reservoir 

Shovelnose Sturgeon (Scaphirhynchus platorynchus) -open, flowing channels with 
bottoms of sand or gravel; spawns over gravel or rocks in an area with a fast 
current; never more than a rare occurrence in Rio Grande 

Western Sand Darter (Amm 0 crypta clara) • clear to slightly turbid water of medium to 
large rivers that have moderate to swift currents, primarily over extensive areas of 
sandy substrate 

:~:~::·INSEcrS:~::·:~ 

American Burying Beetle (Nicrophorus americanus) - varies widely from oak-hickory 
and coniferous forest ridges tops or hillsides to riparian corridors and valley floor 
pastures; extremely xeric, saturated, or loose sandy soils unsuitable; adults 
primarily above ground, eggs in soil adjacent to buried carcass, teneral adults 
overwinter in soil 

Black Bear ( Urs us americanus)· - within his~orical range of Louisiana Black Bear in 
eastern Texas, Black Bear is federally listed threatened and inhabits bottomland 
hardwoods and large tracts of undeveloped forested areas; in remainder of Texas, 
Black Bear is not federally listed and inhabits desert lowlands and high elevation 
forests and woodlands; dens in tree hollows, rock piles, cliff overhangs, caves, or 
under brush piles 

Plains Spotted Skunk (Spilogale putorius interrupta) - catholic in habitat; open fields, 
prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie 

Red Wolf (Canis rufus) (extirpated) - formerly known throughout eastern half of Texas 
in brushy and forested areas, as well as coastal prairies 

~:';:';~MOLLUSKS;l-'l-::' 

Fawnsfoot (Common) (Truncilla do nacifo rm is ) - small and large rivers especially on 
sand, mud, rocky mud, and sand and gravel, also silt and cobble bottoms in still to 
swiftly flowing waters; Red (historic), Cypress (historic), Sabine (historic), Neches, 
Trinity, and San Jacinto River basins. 

Pimpleback (Common) (Quadrula pustulosa) - small streams to larger rivers, and 
associated with nearly every bottom type except deep shifting sands; Red River 
downstream of Lake Texoma and possibly Big Cypress Bayou and lower Sulphur 
river basins 

Federal State 
Status Status 

T 

T 

LE 

T/SAj 
NL 

LE 

T 

E 



Status Key: 
LE, L T - Federally Listed Endangeredl'Ibreatened 
PE, PT - Federally Proposed Endangered/Threatened 

EISA, T/SA - Federally Listed Endangered/'Ibreatened by Similarity of Appearance 
Cl - Federal Candidate for Listing, Category 1; information supports proposing to list as EndangerediThreatened 

DL, PDL - Federally Delisted/Proposed for Delisting 
NL - Not Federally Listed 

E, T - State Listed Endangered/'Ibreatened 
"blank" - Rare, but with no regulatory listing status 

Species appearing on these lists do not all share the same probability of occurrence. Some species are migrants or 
winterin residents onl , or ma be historic or considered exti ated. 
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Pistolgrip (Tritogonia 'rerrucosa) - stable substrate, rock, hard mud, silt, and seft 
bettoms, often buried deeply; east and central Texas, Red through San Antonio 
River basins 

Reck-pO'cketbO'O'k (Arcidens confragosus) - mud, sand, and gravel substrates ef 
medium to' large rivers in standing or slow flowing water, may tolerate mederate 
currents and seme reservO'irs, east Texas, Red through Guadalupe River basins 

Wabash PigtO'e (Fusco naia flaw) - creeks to' large rivers on mud, sand, and gravel from 
all habitats except deep shifting sands; found in moderate to swift current 
velocities; east Texas River basins, Red thrO'ugh San JacintO' River basins; 
elsewhere O'ccurs in reservO'irs and lakes with nO' flew 

White heelsplitter (Lasmigona complanata) - typically large rivers and streams with 
sluggish, turbid waters, O'n mud er mud-gravel bettoms; alsO' smaller streams and 
reserveirs usually deep in seft mud er eccasienally ameng rocks; quiet areas ef 
etherwise swift streams; Red River with unsuccessful introductions into the upper 
Trinity River System 

, ~~~ .... , REPTILES ., ~~~ ... , 
Alligater Snapping Turtle (Macrochelys temminckitj - deep water of rivers, canals, 

lakes, and oxbO'ws; alsO' swamps, bayous, and PO'nds near deep nmning water; 
sometimes enters brackish ceastal waters; usually in water with mud bettem and 
abundant aquatic vegetatiO'n; may migrate several miles alO'ng rivers; active March
Octeber; breeds April-OctO'ber 

Texas Garter Snake (Thamnophis sirtalis annectens) - wet er meist microhabitats are 
conducive to the species eccurrence, but is net necessarily restricted to them; 
hibernates underground O'r in or under surface CO'Ver; breeds March-August 

Texas Hcmed Lizard (Phrynosoma cornutum) - open, arid and semi-arid regiens with 
sparse vegetatien, which could include grass, cactus, scattered brush er scrubby 
trees; seil may vary in texture from sandy to' rocky; burrews intO' seil, enters rodent 
burrows, er hides under reck when inactive; breeds March-September 

Timber/ Canebrake Rattlesnake (Crotalus honidus) - swamps, fleedplains, upland 
pine and deciduous weedlands, riparian zenes, abandened fannland; limestene 
bluffs, sandy seil er black clay; prefers dense ground cover, i.e. grapevines er 
palmette 

Federal State 
Status Status 

T 

T 

T 
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DELTA COUNTY 

~:.::.::. BIRDS :~:~* 
American Peregrine Falcon (Falco peregrinus anatum) - potential migrant; nests in 

west Texas 
Arctic Peregrine Falcon (Falco peregrinus tundrius) - potential migrant 
Bachman's Sparrow (Aimophila aestiwlis) - open pine woods with scattered bushes or 

understory, brushy or overgrovm hillsides, overgrovm fields with thickets and 
brambles, grassy orchards; nests on ground against grass tuft or under low shrub 

Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and 
large lakes; nests in tall trees or on cliffs near water; communally roosts, especially 
in winter; hunts live prey, scavenges, and pirates food from other birds 

Henslow's Sparrow (Ammo dram us hens 10 wit) - wintering individuals (not flocks) 
found in weedy fields or cut-over areas where lots of bunch grasses occur along 
with vines and brambles; a key component is bare ground for running/walking 

Interior Least Tern (Sterna antillarnm athalassos) - this subspecies is listed only when 
inland (more than 50 miles from a coastline); nests along sand and gravel bars 
within braided streams, rivers; also know to nest on man-made structures (inland 
beaches, wastewater treatment plants, gravel mines, etc); eats small fish & 
crustaceans, when breeding forages within a few hundred feet of colony 

Mountain Plover (Charadrius montanus) - breeding: nests on high plains or shortgrass 
prairie, on ground in shallow depression; nonbreeding: shortgrass plains and bare, 
dirt (plowed) fields; primarily insectivorous 

Western Burrowing Owl (Athene cunicularia hypugaea) - open grasslands, especially 
prairie, plains, and savanna, sometimes in open areas such as vacant lots near 
human habitation or airports; nests and roosts in abandoned burrows and man
made structures, such as culverts 

Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts 
communally in tall snags, sometimes in association with other wading birds (i.e. 
active heronries); breeds in Mexico and birds move into Gulf States in search of 
mud flats and other wetlands, even those associated with forested areas; formerly 
nested in Texas, but no breeding records since 1960 

:~::':~FISHES::'*:" 

Blackside Darter (Percina maculata) - clear, gravelly streams; prefers pools with some 
current, or even quiet pools, to swift riffles 

Creek Chubsucker (Erimyzon oblongus) - small rivers and creeks of various types; 
seldom in impoundments; prefers headwaters, but seldom occurs in springs; young 
typically in headwater rivulets or marshes; spavms in river mouths or pools, riffles, 
lake outlets, upstream creeks 

Orange belly Darter (Etheoostoma radiosum) - spavms February to mid-April, eggs 
buried in gravel riffles and raceways; post-larvae in quiet water, move to faster 
water during maturation; adults range from high gradient streams to sluggish 
lowland streams; headwaters only, gravel and rubble riffles with moderate to high 
current preferred; young feed mainly on copepods and cladocerans, adults on 
mayfly and fly larvae 

Federal State 
Status Status 
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Paddlefish (Polyodon spathula) " prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over 
gravel bars; larvae may drift from reservoir to reservoir 

Black Bear (Ursus americanus) - within historical range of Louisiana Black Bear in 
eastern Texas, Black Bear is federally listed threatened and inhabits bottomland 
hardwoods and large tracts of undeveloped forested areas; in remainder of Texas, 
Black Bear is not federally listed and inhabits desert lowlands and high elevation 
forests and woodlands; dens in tree hollows, rock piles, cliff overhangs, caves, or 
under brush piles 

Louisiana Black Bear (Urs us americanus luteolus) - possible as transient; bottomland 
hardwoods and large tracts of inaccessible forested areas 

Plains Spotted Skunk (Spilogale putorius interrupta) - catholic in habitat; open fields, 
prames, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie 

'~*:·MOLLUSKS::·':·'l-

Fawnsfoot (Common) (Truncilla donacifotmis) - small and large rivers especially on 
sand, mud, rocky mud, and sand and gravel, also silt and cobble bottoms in still to 
swiftly flowing waters; Red (historic), Cypress (historic), Sabine (historic), Neches, 
Trinity, and San Jacinto River basins. 

Little Spectaclecase (Villosa lienosa) - creeks, rivers, and reservoirs, sandy substrates in 
slight to moderate current, usually along the banks in slower currents; east Texas, 
Cypress through San Jacinto River basins 

Pimpleback (Common) (Quadrula pustulosa) " small streams to larger rivers, and 
associated with nearly every bottom type except deep shifting sands; Red River 
downstream of Lake Texoma and possibly Big Cypress Bayou and lower Sulphur 
river basins 

Pistolgrip (Tritogonia rrerrucosa) - stable substrate, rock, hard mud, silt, and soft 
bottoms, often buried deeply; east and central Texas, Red through San Antonio 
River basins 

Rock-pocketbook (Arcidens confragos us) - mud, sand, and gravel substrates of 
medium to large rivers in standing or slow flowing water, may tolerate moderate 
currents and some reservoirs, east Texas, Red through Guadalupe River basins 

Wabash Pigtoe (Fusconaia flaw) - creeks to large rivers on mud, sand, and gravel from 
all habitats except deep shifting sands; found in moderate to swift current 
velocities; east Texas River basins, Red through San Jacinto River basins; 
elsewhere occurs in reservoirs and lakes with no flow 

.:.::.,} REPTILES :~:}:~ 
Alligator Snapping Turtle (M acrochelys temminckit) - deep water of rivers, canals, 

lakes, and oxbows; also swamps, bayous, and ponds near deep running water; 
sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March
October; breeds April-October 

Federal State 
Status Status 
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Texas Garter Snake (Thamnophis sirtalis annectens) - wet or moist microhabitats are 
conducive to the species occurrence, but is not necessarily restricted to them; 
hibernates underground or in or under surface cover; breeds March-August 

Texas Homed Lizard (Phrynosoma cornutum) - open, arid and semi-arid regions 
with sparse vegetation, including grass, cactus, scattered brush or scrubby trees; 
soil may vary in texture from sandy to rocky; burrows into soil, enters rodent 
burrows, or hides under rock when inactive; breeds March-September 

Timber! Canebrake Rattlesnake (Crotalus horridus) - swamps, floodplains, upland 
pine and deciduous woodlands, riparian zones, abandoned fannland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or 
palmetto 

::":"~ VASCULAR PLANTS *~:~ 
Arkansas meadow-rue (Thalictrum arkansanum) - mesic mosdydeciduous woodlands 

or forests, often on alluvial terraces; flowering March - April 
Status Key: 

LE,LT· Federally Listed Endangered/Threatened 
PE,PT - Federally Proposed Endangered/Threatened 

EISA, T/SA - Federally Endangered/Threatened by Similarity of Appearance 
C1 - Federal Candidate, Category 1; infonnation supports proposing to list as endangered/threatened 

DL,PDL - Federally Delisted/Proposed for Delisting 
NL - Not Federally Listed 
E,T - State Endangered/Threatened 

"blank" - Rare, but with no regulatory listing status 

Species appearing on these lists do not all share the same probability of occurrence. Some species are migrants or 
wintering residents only, or may be historic or considered extirpated. 

Federal State 
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LAMAR COUNTY 
Federal State 
Status Status 

***** DRAFT ***** DRAFT ***** DRAFT***** DRAFT ***** DRAFT ***** DRAFT***** 
UNDER CONSTRUCTION **** SPECIES MIGHT BE ADDEDIDELETED DURING QUALITY CONTROL 

:~*:. BIRDS :~*~ 
American Peregrine Falcon (Falco peregnnus anatum) - potential migrant; nests in DL E 

west Texas 
Arctic Peregrine Falcon (Falco peregnnus tundrius) - potential migrant DL T 
Bachman's Sparrow (Aimophila aestiwlis) - inhabits mature open pine forests with T 

grassy understory, regenerating pine clear-cuts (1-7 years post re-planting), or open 
habitats with a dense ground cover of grasses and forbs, or palmetto scrub; in 
Texas, known to occur only in the far eastern portion of the state; most abundant 
in forests south of Angelina National Forest 

Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and LT- T 
large lakes; nests in tall trees or on cliffs near water; communally roosts, especially PD L 
in winter; hunts live prey, scavenges, and pirates food from other birds 

Cerulean Watbler (Dendroica cerulea) - treetops of riverbank woodlands, swamps, and 
bottomlands; mainly insectivorous 

Henslow's Sparrow (Ammodramus henslowit) - wintering individuals (not flocks) 
found in weedy fields or cut-over areas where lots of bunch grasses occur along 
with vines and brambles; a key component is bare ground for running/walking 

Interior Least Tern (Sterna antillarum athalassos) - this subspecies is listed onlywhen LE E 
inland (more than 50 miles from a coastline); nests along sand and gravel bars 
within braided streams, rivers; also know to nest on man-made structures (inland 
beaches, wastewater treatment plants, gravel mines, etc); eats small fish & 
crustaceans, when breeding forages within a few hundred feet of colony 

Mountain Plover (Charadrius montanus) - breeding: nests on high plains or shortgrass 
prairie, on ground in shallow depression; nonbreeding: shortgrass plains and bare, 
dirt (plowed) fields; primarily insectivorous 

Wood Stork (Mycteria americana) - forages in p'rame ponds, flooded pastures or fields, T 
ditches, and other shallow standing water, including salt-water; usually roosts 
communally in tall snags, sometimes in association with other wading birds (i.e. 
active heronries); breeds in Mexico and birds move into Gulf States in search of 
mud flats and other wetlands, even those associated with forested areas; formerly 
nested in Texas, but no breeding records since 1960 

···· _t_rr(' .. FISHES .. ptp.·.~" ·· .. 
Blackside Darter (Percina maculata) - clear, gravelly streams; prefers pools with some T 

current, or even quiet pools, to swift riffles 
Blue Sucker (Cycleptus elongatus) - usually inhabits channels and flowing pools with a T 

moderate current; bottom type usually consists of exposed bedrock, perhaps in 
combination with hard clay, sand, and gravel; adults winter in deep pools and 
move upstream in spring to spawn on riffles 

Creek Chubsucker (Erimyzon oblongus) - small rivers and creeks of various types; T 
seldom in impoundments; prefers headwaters, but seldom occurs in springs; young 
typically in headwater rivulets or marshes; spawns in river mouths or pools, riffles, 
lake outlets, upstream creeks 

(l 
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Goldeneye (Hiodon alosoides) - spawns spring to July in shallow firm-bottomed 
backwaters or gravel shoals in tributaries, eggs semibuoyant drift downstream or to 
quiet water; adults in quiet turbid water of medium to large lowland rivers, small 
lakes, marshes and muddy shallows connected to them; young feed on 
microcrustaceans and other inverts; adults on surface water insects, also frogs, 
fishes, and small mammals 

Orangebelly Darter (Etheoostoma radiosum) - spawns February to mid-April, eggs 
buried in gravel riffles and raceways; post-larvae in quiet water, move to faster 
water during maturation; adults range from high gradient streams to sluggish 
lowland streams; headwaters only, gravel and rubble riffles 'With moderate to high 
current preferred; young feed mainly on copepods and cladocerans, adults on 
mayfly and fly larvae 

Paddle fish (Polyodon spathula) - prefers large, free-flo-wing rivers, but will frequent T 
impoundments with access to spawning sites; spawns in fast, shallow water over 
gravel bars; larvae may drift from reservoir to reservoir 

Shovelnose Sturgeon (Scaphirhynchus platorynchus) -open, flo-wing channels with T 
bottoms of sand or gravel; spawns over gravel or rocks in an area with a fast 
current; never more than a rare occurrence in Rio Grande 

Western Sand Darter (Ammocrypta clara) • clear to slightly turbid water of medium to 
large rivers that have moderate to swift currents, primarily over extensive areas of 
sandy substrate 

.. .~ ·····~INsEcrS· .... .. .. ...... .. ······ 
American Burying Beetle (Nicrophorus americanus) - varies widely from oak-hickory LE 

and coniferous forest ridges tops or hillsides to riparian corridors and valley floor 
pastures; extremely xeric, saturated, or loose sandy soils unsuitable; adults 
primarily above ground, eggs in soil adjacent to buried carcass, teneral adults 
over'Winter in soil 

Black Bear (Ursus americanus) - within historical range of Louisiana Black Bear in T/SA; T 
eastern Texas, Black Bear is federally listed threatened and inhabits bottomland NL 
hardwoods and large tracts of undeveloped forested areas; in remainder of Texas, 
Black Bear is not federally listed and inhabits desert lowlands and high elevation 
forests and woodlands; dens in tree hollows, rock piles, cliff overhangs, caves, or 
under brush piles 

Plains Spotted Skunk (SpilogaZe putorius interrupta) - catholic; in habitat; open fields, 
prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie 

Red Wolf (Canis rufus) (extitpated) - formerly known throughout eastern half of Texas LE E 
in brushy and forested areas, as well as coastal prairies 

:~::·::·MOLL USKS:~:~:~ 

Fawnsfoot (Common) (Truncilla donaciformis) - small and large rivers especially on 
sand, mud, rocky mud, and sand and gravel, also silt and cobble bottoms in still to 
swifdyflowing waters; Red (historic), Cypress (historic), Sabine (historic), Neches, 
Trinity, and San Jacinto River basins. 

Federal State 
Status Status 
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Ouachita Rock-pocketbook (Arkansia wheelerz) - large, dense, diverse beds of other 
unionids; stable mud, sand, and gravel substrates of medium-sized rivers, 
backwater or slackwater areas adjacent to the main channel; also reported from 
cobble-gravel bottoms in pools of small, slow-flowing rivers; Red River Basin 

Pimpleback (Common) (Quadrula pus tulos a) - small streams to larger rivers, and 
associated with nearly every bottom type except deep shifting sands; Red River 
downstream of Lake Texoma and possibly Big Cypress Bayou and lower Sulphur 
river basins 

Pistolgrip (Tritogonia 'l:e1rUCosa) - stable substrate, rock, hard mud, silt, and soft 
bottoms, often buried deeply; east and central Texas, Red through San Antonio 
River basins 

Plain pocketbook (Lampsilis cardium) -small creeks and large rivers, flowing waters, 
occasionally oxbows or slackwater areas of sandy-bottomed rivers and reservoirs 
on sand, sand-gravel, or sand-mud but not typically in dense beds; Red and 
Cypress River basins 

Rock-pocketbook (Arcidens confragosus) - mud, sand, and gravel substrates of 
medium to large rivers in standing or slow flowing water, may tolerate moderate 
currents and some reservoirs, east Texas, Red through Guadalupe River basins 

Wabash Pigtoe (Fusconaia flaw) - creeks to large rivers on mud, sand, and gravel from 
all habitats except deep shifting sands; found in moderate to swift current 
velocities; east Texas River basins, Red through San Jacinto River basins; 
elsewhere occurs in reservoirs and lakes -with no flow 

Wartyback (Quadrula nodulata) - gravel and sand-gravel bottoms in medium to large 
rivers and on mud; Red, Sabine, Neches River basins 

White heelsplitter (Lasmigona complanata) - typically large rivers and streams-with 
sluggish, turbid waters, on mud or mud-gravel bottoms; also smaller streams and 
reservoirs usually deep in soft mud or occasionally among rocks; quiet areas of 
otherwise swift streams; Red River -with unsuccessful introductions into the upper 
Trinity River System 

~~~ '~'~". REPTILES ........ ~-~ . 
Alligator Snapping Turtle (Macrochelys temminckit.) - deep water of rivers, canals, 

lakes, and oxbows; also swamps, bayous, and ponds near deep running water; 
sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March
October; breeds April-October 

Texas Homed Lizard (Phrynosoma comutum) - open, arid and semi-arid regions-with 
sparse vegetation, which could include grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent 
burrows, or hides under rock when inactive; breeds March-September 

Timber/ Canebrake Rattlesnake (Crotalus honidus) • swamps, floodplains, upland 
pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or 
palmetto 

~:.*:. VASCULAR PLANTS ~l-~!":' 
rkansas meadow-rue (Thalictrum arkansanum) - mesic mostly deciduous woodlands 

or forests, often on alluvial terraces; flowering March - April 
A
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PE, PT - Federally Proposed Endangered/Threatened 

E/SA, T/SA - Federally Listed Endangered/Threatened by Sirnilarity of Appearance 
a - Federal Candidate for Listing, Category 1; information supports proposing to list as endangered/threatened 

DL, PDL - Federally DelistediProposed for Delisting 
NL - Not Federally Listed 

E, T - State Listed Endangered/Threatened 
"blank" - Rare, but with no regulatory listing status 

des appearing on tbese lists do not all sbare tbe same probability of occurrence. Some species are migrants or 
tering residents only, or may be bistoric or considered extirpated. 
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Biological Habitat Components Evaluation Key 

Component 1 • Site Potential 
Evaluate for all cover types. 

Criteria 2 Value 

Substrate is composed or exhibits one or more of the following: 1) at least 
periodically supports predomi- nately hydrophytic vegetation; 2) is 
predominately undrained hydric soil and supports or is capable of supporting 
hyd rophytic vegetation; 3) is saturated with water or covered by shallow water 
during 1-2 months during the growing season of each year (swamps, bogs, 
marshes, and hardwood bottomlands exhibiting a high frequency of flooding). 25 
Alluvial substrate although less hydric than above; only temporari ly or 
intermittently inundated or saturated for short periods (higher terraces of hard-
wood bottoms, riparian drainages). 20 
Uplands with thick surface layer (generally greater than or equal to 10 inches) 
consisting of unrestricted loam (including sandy loam) or dark well structured 
(granulated) clay (including sandy clay). 12 
Uplands with shallow surface layer (generally less than 10 inches) consisting 
of shallow soil over restrictive layer (rock, gravel, claypan, etc. ) or deep, 
leached, droughty sand or, relatively light colored , poorly structured clay or 
gravelly/stony sand or clay. 7 
Organic matter minimal or absent at the surface. (Includes undrained or 
saturated hydric soils not supporting vegetation i.e., mud flats). 3 
Surface contains chemical compounds which would potentially limit growth of 
primary producers (salt, mine overburden containing heavy metals or acid 
compounds, surface pollution). 1 

Component 2 • Temporal Development of Existing Successional Stage 
Determine currently existing successional stage (Criteria A); evaluate for all cover types 
except marshes. For this habitat type use Criteria B. 

Criteria A 3 Value 

Old timber (100 or more years, trees >25 inches' ) 20 
Mature timber, old brush, climax prairie (40-99 years, trees 12-25 inches) 12 
Pole and young timber, mature brush (11-39 years, trees <12 inches) 6 
Grasslands in grazing disclimax** or early and mid- successional perennial 
grasses and forbs, hay meadows 5 
Seedlings, saplings, young brush (3-10 years) 3 
Annual native or introduced grasses, forbs, crops 1 

* Diameter at breast height (DBH) 
** Example: Texas winlergrass-silver bluestem grasslands 

Criteri a B 
(Marsh wetlands) Value 
Established mature communities within or adjacent to an enclosed coastal water 20 



body with a free connection to the sea and a measurable quantity of salt in its 
waters but with abundant or semi-abundant freshwater inflow (estuarine areas). 
Established mature communities or intermediate to well advanced successional 
stages occurring in fresh, brackish, or saline environments; freshwater inflow 
limited to generally small tributaries and localized runoff or overflow from flood 
conditions. 10 
Aquatic or semi-aquatic communities occurring in generally early to intermediate 
successional stages as a result of periodic changes in moisture gradients; highly 
dependent on seasonal weather conditions. 5 

Component 3 - Uniqueness and Relative Abundance 
1. Evaluate the habitat within the site according to the categories below. 

C~gHY V~m 

Highly valuable for wildlife and is very uncommon, unique or irreplaceable 
(USFWS Mitigation Resource Category 1) 20 
Highly valuable for wildlife but is relatively scarce or becoming scarce (USFWS 
Mitigation Resource Category 2) 15 
Exhibits high to medium value for wildlife and is relatively abundant (USFWS 
Mitigation Resource Category 3) 10 
Exhibits medium to low value for wildlife and is relatively abundant (USFWS 
Mitigation Resource Category 4) 5 
Exhibits very low wildlife value regardless of abundance or scarcity 0 

Component 4 - Vegetation Species Diversity 

Criteria A 
Diversity of Woody Species 

Evaluate the composition of readily observable woody species in the overstory, 
midstory, and understory by determining the number of species groups as represented 
by the following categories. Evaluate for all cover types except Swamps (Criteria C) and 
Marsh wetlands (Criteria D). Worksheet for Criteria A&B provided on page 25. 

Species Group4 Examples 
Berry/Drupe hackberry, mulberry, paw paw, hawthorn, winterberry, black 

haw, soapberry, persimmon, choke cherry, yaupon, 
dogwood, Am. beautyberry, greenbriar, dewberry, poison ivy, 
rattan vine, blackgum, grape, mulberry, holly, bumelia, 
huckleberry, sumac, Virginia creeper, sassafras, prickly ash, 
chinaberry, crab apple, agarito, lotebush, ivy tree vine, 
palmetto, peppervine; wax myrtle 

Legume/Pod mesquite, locust, redbud, Acacia spp., Eve's necklace, 
Sesbania spp. 

Acorn white oak, red oak, live oak, water oak, willow oak, post oak, 
bur oak 

Nut/Nutlike hickory, pecan, walnut, water elm, buttonbush, 



ephidra,bitternut, hornbean 
Samara (Winged Fruit) elm, ash, box elder, maple 
Cone pine, cypress, juniper 
Achene sycamore, Baccharis spp., sandsage, Clematis spp., salt 

bush 
All others( capsules, willow, cottonwood, sweetgum, salt cedar, yucca, cactus, 
follicles, buttonbush, sweetgum, bois d'arc, creosotebush, Chinese 
burrs, hairy seeds) tallow-tree 

Value assigned is equivalent to the number of groups represented (Maximum=8, If none 
is represented then value is 0) 

Criteria B 
Total Number of Occurring Woody Species 

Determine the total number of readily observable woody species and assign value 
according to the following categories. Do not use for Swamps (Criteria C) or Marsh 
wetlands (Criteria D) 

Value 
15 or more species 7 
10-14 species 5 
5-9 species 3 
1-4 species 1 
None occurring o 

Criteria C 
Diversity of Vegetation in Swamps 
Evaluate swamp areas according to the following categories:5 

Value 
Seasonally flooded mixed bottomland hardwoods; inundation resulting from 
freshwater inflow 15 
Seasonally flooded vegetation dominated by cypress-tupelo; inundation 
resulting from freshwater inflow 10 
Continually flooded or infrequent, abrasively flooded vegetation comprised of 
one or more species; inundation resulting from freshwater, brackish or saline 
inflow 6 
Continually flooded vegetation; inundation resulting from stagnant or 
impounded freshwater, brackish, or saline water conditions 2 

Criteria D 
Diversity of Vegetation in Marshes and other similar wetland areas 

Determine the major types of wetland vegetation present according to the following 
categories: rooted emergent vegetation, rooted submergent vegetation, rooted 



vegetation with floating leaves, algal mat communities (microalgae), benthic or drifting 
seaweeds (macroalgae). 

Value 
High - includes three or more of above categories. 20 
Medium - includes two of the above categories. 15 
Low - includes one of the above categories. 5 

Component 5 - Vertical Vegetation Stratification6 

Evaluate canopy coverage of the following three categories of vegetation for all cover 
types except crops and marsh wetlands. 

Categories: 1. Vegetation greater than 12 feet high 
2. Vegetation 3-12 feet high 
3. Vegetation less than 3 feet high 

Criteria Value 
All three categories present, each accounting for at least 25 percent of ground 
cover 5 
Any two of the above categories present, each accounting for at least 25 
percent of ground cover 4 
Only one of the above categories present and accounting for at least 25 
percent of ground cover 3 
None of the categories together account for more than 25 percent of ground 
cover 1 

Component 6- Additional Structural Diversity Components 
Evaluate for all cover types except crops. Determine the presence of brush piles, rock 
piles, rocky crevices, snags, fallen logs, thick grass cover, brambles or thickets 
according to the following categories. 

Criteria Value 
Abundant - Three or more of the above components readily apparent and 
observable from most locations with the site 5 
Moderate - Any of the above components present, and observable with very 
little search effort 3 
Sparse - Any of the above components present, but occurring infrequently or 
requiring significant search effort t~ locate 1 
Absent - None of the above components observed o 

Component 7 - Condition of Existing Vegetation - Other 

Use: Criteria A&B for cover types (other than crops and marsh wetlands) containing 
woody and/or herbaceous vegetation. 
Criteria C for cropland only. 
Criteria D for marsh wetlands. 



Criteria A 
Degree of utilization of woody vegetation by vertebrates and invertebrates 

Value 
Not evident - little or no evidence of plant utilization 5 
Moderate - plant utilization observable with minimal damage to leaves and/or 
stems 3 
Severe - damage to leaves and/or stems readily observable 1 
No woody vegetation present o 

Criteria B 
Availability of Herbaceous Vegetation. Do not evaluate for Crops (Criteria C) or Marsh 
Wetlands (Criteria D) 

Value 
Good - Eight or more combined species of grasses and forbs readily 
observable. 5 
Fair - Four to seven combined species of grasses and forbs readily observable 3 
Poor - One to three combined species of grasses and forbs readily observable 1 
None - Herbaceous vegetation lacking or absent 0 

Criteria C 
Available Biomass (Evaluate for croplands only) 

Value 
High- Biomass removed periodically, although not necessarily annually; 
removed biomass supplanted by other vegetation resulting from natural 
succession of invading species or overseeding of introduced species; (Ex. Rice 
or other crop on multi-year rotational system allowing for additional biomass 
accumulations between harvests). 10 
Moderate - Most biomass removed annually or semi-annually but with some 
residual amount remaining during portions of the rotational period. Minimal 
bare ground conditions (Hay operations, crops grown for pasture or grazing, 
chiseled crops). 5 
Low - Most biomass removed annually due to clean farming practices creating 
significant bare ground conditions (intensive row crop farming). 1 

Criteria D 
Condition of Marsh Wetlands 

Value 

Unaltered - Quality of water and/or associated vegetation good, no foreseeable 
danger of environmental intrusion including pollution, contamination, 10 



sedimentation, or stagnation. 

Stable - Quality of water and/or associated vegetation good, although evidence 
exists that pollution, contamination sedimentation or stagnation could occur in 
the future or has occurred in the past. 5 
Degraded - Degraded - Quality of water and/or associated vegetation poor or 
declining or degradation imminent. 1 
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TABLEF-l 

VVIlAP 
, Biological Components 
Field Evaluation Form 

Project PrQPosedLake RalphHa11 Date: 2005 
Cover Type or Plant Association ..:;C.=.ro::...;p:.::.;lan=d:....-___________ _ 

Habitat Components Components Points 
(From Key) 

Site No. 179 458 434 127 546 32 543 Total 

1. Site Potential 7 7 7 7 7 7 7 49 

2. Temporal Development 

Criteria A 1 1 1 1 1 1 1 7 

Criteria B (Marsh Wet:1aru1s Only) NA NA NA NA NA NA NA NA 

3. Uniqueness and 0 0 0 0 0 0 0 0 
Relative Abundance 

4. Vegetation Species Diversity 

Criteria A NA NA NA NA NA NA NA NA 

Criteria B NA NA NA NA NA NA NA NA 

Criteria C (Swamps QnlY) NA NA NA NA NA NA NA NA 

Criteria D (MarshWel1andsOnlY) NA NA NA NA NA NA NA NA 

5. Vertical Stratification NA NA NA NA NA NA NA NA 

6. Additional Structural 
0 0 0 0 0 0 0 0 

Diversity Components 

7. Condition of Existing Vegetation 

Criteria A (Wooc1y Vegetation) NA NA NA NA NA NA NA NA 

Criteria B (HClbaceous VegtlanonJ NA NA NA NA NA NA NA NA 

Criteria C (Cro.{l.aros OnlY) 1 1 3 1 1 1 1 9 

Criteria D (MarshWe11aruls OnlY) NA NA NA NA NA NA NA NA 

Average Habitat Quality Score for all sites within 
fuis cover type -= Total Points x 1 

Total number of sites 100 0.09 



TABLE F-2 

SPECIES LIST FOR CROP COVER TYPE 



TABLEF-3 

vVHAP 
Biological Components 
Field Evalnation Fonn 

Project Proposed Lake Ralph Hall Date: 2005 
Cover Type or Plant Association Pasture 

~~~---------------------------

Habitat Components Components Points 
(From Key) 

Site No. 458 23 108 131 520 742 38 Total 

1. Site Potential 7 7 7 7 7 7 7 49 

2. Temporal Development 

Criteria A 1 1 1 1 1 1 1 7 

Criteria B (Mm:sh. WettMds OnlY) NA NA NA NA NA NA NA NA 

3. Uniqueness and 5 5 5 5 5 5 5 35 
Relative Abundance 

4. Vegetation Species Diversity 

Criteria A NA NA NA NA NA NA NA NA 

CriteriaB NA NA NA NA NA NA NA NA 

Criteria C (S~ Ont~ NA NA NA NA NA NA NA NA 

Criteria D (Mttsh We1lanils Ont~ NA NA NA NA NA NA NA NA 

5. Vertical Stratification 3 3 3 3 3 3 3 21 

6. Additional Structural 
0 0 0 0 0 0 0 0 

Diversity Components 

7. Condition ofExistillg Vegetation 

Criteria A (\Voody Vegetati.o1V NA NA NA NA NA NA NA NA 

Criteria B (Hetbaceous Vegellltion) 5 5 1 5 3 5 3 27 

Criteria C (Cl'01imls Ont~ NA NA NA NA NA NA NA NA 

Criteria D (Mm:sh. We1lanils Ont~ NA NA NA NA NA NA NA NA 

Average Habitat Quality Score for all sites within 
tIus cover type = Total Points x _1_ 

Total number of sites 100 0.20 
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SPECIES LIST FOR PASTURE COVER TYPE 



TABLE F-5 

WHAP 
Biological Components 
Field Evaluation Fonn 

Project Proposed Lake Ralph Hall Date: 2005 
Cover Type or Plant Association Gra,s$es 

~~~--------------------------

Habitat Components Components Points 
(From Key) 

Site No. 510 33.0 321 577 535 683 53 Total 

1. Site Potential 7 7 7 7 7 7 7 49 

2. Temporal Development 

Criteria A 1 1 1 1 1 1 5 11 

Criteria B (M"arSh. Wetland> Only) NA NA NA NA NA NA NA NA 

3. Uniqueness and 5 5 5 10 10 10 10 55 
Relative Ab'Wlilance 

4. Vegetation Species Diversity 

Criteria A NA NA NA NA NA NA NA NA 

CriteriaB NA NA NA NA NA NA NA NA 

Criteria C (Swamps Qnl» NA NA NA NA NA NA NA NA 

Criteria D (Marsh.WetlandsQnl» NA NA NA NA NA NA NA NA 

5. Vertical Stratification 3 3 3 3 3 3 3 21 

6. Additional Structural 
1 0 1 1 0 0 1 4 

Diversity Components 

7. Condition of Existing Vegetation 

Criteria A(Wood.yvegetalion) NA NA NA NA NA NA NA NA 

Criteria B (HetbaceQUS Vegetation) 5 3 5 5 5 5 5 33 

Criteria C (Crojian:ls Qnl» NA NA NA NA NA NA NA NA 

Criteria D {Marsh Wetlands 0tiIj? INA NA NA NA NA NA NA NA 

Average Habitat Quality Score for all sites within 
this cover type = Total Points x_I _ 

Total immber of sites 100 0.25 



TABLE F-6 

SPECIES LIST FOR GRASSES COVER TYPE 



TABLE F-6 

SPECIES LIST FOR GRASSES COVER TYPE 

Vetch Vicia sp. Legume/Pod herbaceous 
Virginia Creeper Parthenocissus quinquefoli Berry/Drupe herbaceous 
White Clover Trifolium repens Legume/Pod herbaceous 
Wild Geranium Geranium caroliniuanum Legume/Pod herbaceous 
Wild Onion Allium canadense Capsule herbaceous 
Wild Petunia Ruellia sp. Capsule herbaceous 
Yellow Sweet Clover Melilotus indicus Legume/Pod herbaceous 
Yellow Thistle Cirsium horridulum Achene herbaceous 



TABLEF-7 

WHAP 
Biological· Components 
Field Evaluation Form 

Project Proposed Lake Ralph Hall Date: 2005 
Cover Type or Plant Association Forest 

~~~----------------------------------

Habitat Components Components Points 
(From Key) 

Site No. 684 510 706 330 518 539 742 Total 

1- Site Potential 12 12 12 7 7 12 12 74 

2. Temporal Development 

Criteria A 6 12 12 12 12 12 12 78 

Criteria B (MarshWetlands Only) NA NA NA NA NA NA NA NA 

3. Uniqueness and 15 15 15 15 10 10 15 95 
Relative Abundance 

4. Vegetation Species Diversity 

Criteria A 7 8 7 6 5 4 8 45 

CriteriaB 7 7 7 7 5 3 5 41 

Criteria C (Sw.ntqlS 0nfj9 NA NA NA NA NA NA NA NA 

Criteria D (Marsh Wellands Onl)? NA NA NA NA NA NA NA NA 

5. Vertical Stratification 4 5 4 5 5 4 4 31 

6. Additional Structural 5 1 3 1 3 3 1 17 
Diversity Components 

7. Condition of Existing Vegetation 

Criteria A (Woody Vegetation) 1 5 5 5 5 5 5 31 

Criteria B (Htlbaceom Vegetalian) 5 5 5 5 5 3 5 33 

Criteria C (Cro.J.ian1s Onl~ NA NA NA NA NA NA NA NA 

Criteria D (Marsh Well.ands Onl)? NA NA NA NA NA NA NA NA 

Average Habitat Quality Score for all sites within. 
this cover type = Total Points x ____ 1_ 

Total number ofsites 100 0.64 



TABLE F-8 

SPECIES LIST FOR FOREST COVER TYPE 



TABLE F-B 

SPECIES LIST FOR FOREST COVER TYPE 

Annual Ragweed Ambrosia artemisiifolia Achene herbaceous 
Beaked Cornsalad Valerianella radiata Achene herbaceous 
Bermuda Cynodon dactylon Caryopsis herbaceous 
Browneyed Susan Rudbeckia triloba Achene herbaceous 
Bushy Bluestem Andropogon glomeratus Achene herbaceous 
Buttercup Ranunculus sp. Achene herbaceous 
Catchweed Bedstraw Galium aparine Schizocarp herbaceous 
Cocklebur Xanthium sp. Achene herbaceous 
Common Selfheal Prunella vulgaris Nut/Nutlike herbaceous 
Common Yarrow Achillea millefolium Achene herbaceous 
Coral Honeysuckle Lonicera sempervirens BerrylDrupe herbaceous 
Coralberry Symphoricarpos orbiculatus Berry/Drupe herbaceous 
Cross-vine Bignonia capreolata Capsule herbaceous 
Curly Dock Rumex crisp us Achene herbaceous 
Dewberry Rubus trivialis BerrylDrupe herbaceous 
False Indigo Amorpha fruticosa Legume/Pod herbaceous 
Flameleaf Sumac Rhus copallinum Berry/Drupe herbaceous 
Foxtail Grass Setaria italica Caryopsis herbaceous 
Giant Ragweed Ambrosia trifida Achene herbaceous 
Giant Reed Arundo donax Caryopsis herbaceous 
Goldenrod Solidago sp. Achene herbaceous 
Grapevine Vilis sp. Berry/Drupe herbaceous 
Green Wild Indigo Baptisia sphaerocarpa Legume/Pod herbaceous 
Greenbriar Smilax bona-nox Berry/Drupe herbaceous 
Heavenly Bamboo Nandina domestica Berry/Drupe herbaceous 
Hedgenettle Stachys sp. herbaceous 
Illinois Bundleflower Desmanthus illinoensis Legume/Pod herbaceous 
Indian Paintbrush Castilleja sp. Capsule herbaceous 
Inland Sea Oats Chasmanthium latifotium Achene herbaceous 
Japanese Honeysuckle Lonicera japonica Berry/Drupe herbaceous 
Johnson Grass Sorghum halepense Caryopsis herbaceous 
Little Bluestem Schizachyrium scoparium Achene herbaceous 
Lizard's Tail Saururus cernuus Capsule herbaceous 
May Apple Podophyllum peltatum Berry/Drupe herbaceous 
Milkweed Asclepias sp. Follicle herbaceous 
Mint Family Nut/Nutlike herbaceous 
Mulberry Morus sp. Achene herbaceous 
Mustang Grape Vitis mustangensis Berry/Drupe herbaceous 
Mustard Family Silique herbaceous 
Perennial Ryegrass Lotium perenne Caryopsis herbaceous 
Plantain Plantago sp. Capsule herbaceous 
Poison Ivy Toxicodendron radicans Berry/Drupe herbaceous 
Prairie Plantain Plantago elongata Capsule herbaceous 
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous 
Quakinggrass Briza minor Caryopsis herbaceous 
Queen Anne's Lace Daucus carota Schizocarp herbaceous 
Sedge Carex sp. Achene herbaceous 
Showy Evening Primrose Oenothera speciosa Capsule herbaceous 
Slender Fimbry Fimbristylis autumnatis Achene herbaceous 
Spurred Butterfly Pea Centrosema virginianum Legume/Pod herbaceous 



TABLE F-8 

SPECIES LIST FOR FOREST COVER TYPE 

Sunflower Family Astersp. Achene herbaceous 
Texas Dandelion Pyrrhopappus carolinian us Achene herbaceous 
Texas Prairie Parsley Polytaenia texana Schizocarp herbaceous 
Texas Vervain Verbena halei Nut/Nutlike herbaceous 
Trumpet Creeper Campsis radicans Capsule herbaceous 
Vetch Vicia sp. Legume/Pod herbaceous 
Violet Viola sp. Capsule herbaceous 
Virginia Creeper Parthenocissus quinquefolia Berry/Drupe herbaceous 
Virginia Wildrye Elymus virginicus Caryopsis herbaceous 
White Clover Trifolium repens Legume/Pod herbaceous 
Wild Onion Allium canadense Capsule herbaceous 
Woodsorrel Oxalis sp. Capsule herbaceous 



TABLE F-9 

WHAP 
Biologicw. Components 
Field Evaluation Fonn 

Project Proposed Lake Ralph Hall Date: 2005 
Cover Type or Plant Association ....:y;;,..;o;;..;;;.i1n;;;.;:p~(T..::..F...:;.;or:..:e..::..st:..... __________ _ 

Habitat Components Components Points 
(From Key) 

Site No. 167 127 108 519 325 520 749 Total 

1. Site Potential 12 12 7 7 7 7 7 59 

2. Temporal Development 

Criteria A 6 6 6 6 6 6 6 42 

Criteria B (Marsh Wetlands Only) NA NA NA NA NA NA NA NA 

3. Uniqueness and 10 10 10 10 10 10 10 70 
Relative Abundance 

4. Vegetation Species Diversity 

Criteria A 5 7 7 4 3 8 5 39 

CriteriaB 3 5 5 5 3 7 3 31 

Criteria C (Sw.nnps Onl)} NA NA NA NA NA NA NA NA 

Criteria D (Marsh Wetlands Onl)} NA NA NA NA NA NA NA NA 

5. Vertical Stratification 4 4 4 4 4 4 4 28 

6. Additional Structural 
1 3 3 1 1 1 1 11 

Diversity Components 

7. Condition of Existing Vegetation 

Criteria A(JIo04yVegeta~ 5 5 5 5 5 5 5 35 

Criteria B (lIetbaceou; Vegetation) 5 5 1 5 5 3 1 25 

Criteria C (Cro!iaIds Onl)} NA NA NA NA NA NA NA NA 

Criteria D (Marsh Wetlands Onl)} NA NA NA NA NA NA NA NA 

Average Habitat Quality Score for all sites within 
this cover type = Total Points x 1 

Total number of sites 100 0.49 
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SPECIES LIST FOR YOUNG FOREST COVER TYPE 



TABLE F-10 

SPECIES LIST FOR YOUNG FOREST COVER TYPE 

Japanese Honeysuckle Lonicera japonica Berry/Drupe herbaceous 
Johnson Grass Sorghum halepense Caryopsis herbaceous 
Mulberry Morussp. Achene herbaceous 
Mustard Family Silique herbaceous 
Perennial Ryegrass Lo/ium perenne Caryopsis herbaceous 
Poison Hemlock Conium macula tum Schizocarp herbaceous 
Poison Ivy Toxicodendron radicans Berry/Drupe herbaceous 
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous 
Sedge Carex sp. Achene herbaceous 
Spurge FamiJy Capsule herbaceous 
Sunflower Family Astersp. Achene herbaceous 
Texas Prairie Parsley Poly taenia texana Schizocarp herbaceous 
Trumpet Creeper Campsis radicans Capsule herbaceous 
Virginia Wildrye Elymus virginicus Caryopsis herbaceous 



TABLEF-ll 

WHAP 
Biological Components 
Field Evaluation Fonn 

Project Proposed Lake Ralph Hall Date: 2005 
Cover Type or Plant Association ..;;..P.;;.:ar:;.:;:ks~ _____________ _ 

Habitat Components Components Points 
(From Key) 

Site No. 534 701 749 321 126 535 706 Total 

1- Site Potential 7 12 7 7 7 7 12 59 

2. Temporal Development 

Criteria A 6 6 6 6 6 6 6 42 

Criteria B (Marsll Wetlands Only) NA NA NA NA NA NA NA NA 

3. Uuiqueness and 5 5 5 5 5 5 5 35 
Relative Abundance 

4. Vegetation Species Diversity 

Criteria A 6 6 3 4 2 8 7 36 

CriteriaB 3 3 1 1 1 7 5 21 

Criteria C (Swamps Onl» NA NA NA NA NA NA NA NA 

Criteria D (Marsll Wett.aru:ls Only'> NA NA NA NA NA NA NA NA 

5. Vertical Stratification 3 4 3 4 3 4 3 24 

6. Additional Structural 
0 1 0 1 3 1 1 7 

Diversity Components 

7. Condition of Existing Vegetation 

Criteria A(WoooyVe~ta1io:r9 5 5 5 5 5 5 5 35 

Criteria B (lIclJaceoU!> Vege1a1ion) 5 5 1 3 3 5 5 27 

Criteria C (CxOJ.iands Onl» NA NA NA NA NA NA NA NA 

Criteria D (Marsll Wett.aru:ls OnlY.> NA NA NA NA NA NA NA NA 

Average Habitat Quality Score for all sites within 
this cover lJpe = Total Points x 1 

Total number of sites 100 0.41 



TABLE F-12 

SPECIES LIST FOR PARKS COVER TYPE 



TABLE F-12 

SPECIES LIST FOR PARKS COVER TYPE 

Dewberry Rubus trivialis Berry/Drupe herbaceous 
Dotted Blue-eyed Grass Sisyrinchium langloisii Capsule herbaceous 
False Garlic Nothoscordum bivalve Achene herbaceous 
Fern Other herbaceous 
Fiddle Dock Rumex pulcher Achene herbaceous 
Flameleaf Sumac Rhus copallinum Berry/Drupe herbaceous 
Flax Unum sp. Capsule herbaceous 
Foxtail Grass Setaria sp. Caryopsis herbaceous 
Giant Ragweed Ambrosia trifida Achene herbaceous 
Goldenrod Solidago sp. Achene herbaceous 
Green Wild Indigo Baptisia sphaerocarpa Legume/Pod herbaceous 
Greenbriar Smilax bona-nox Berry/Drupe herbaceous 
Honey Locust Gleditsia triacanthos Legume/Pod herbaceous 
Illinois Bundleflower Desmanthus illinoensis Legume/Pod herbaceous 
Indian Paintbrush Castilleja sp. Capsule herbaceous 
Johnson Grass Sorghum halepense Caryopsis herbaceous 
Little Bluestem Schizachyrium scoparium Achene herbaceous 
Lyreleaf Sage Salvia Iyrata Nut/Nutlike herbaceous 
Milkweed Asclepias sp. Follicle herbaceous 
Nettle Achene herbaceous 
Nightshade Solanum sp. Berry/Drupe herbaceous 
Poison Hemlock Conium maculatum Schizocarp herbaceous 
Poison Ivy Toxicodendron radicans Berry/Drupe herbaceous 
Prairie Peppergrass Lepidium densiflorum Silique herbaceous 
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous 
Purple Threeawn Aristida purpurea Ca_ryopsis herbaceous 
Quakinggrass Briza minor Caryopsis herbaceous 
Sensitive-briar Mimosa sp. Legume/Pod herbaceous 
Showy Evening Primrose Oenothera speciosa Capsule herbaceous 
Spurred Butterfly Pea Centrosema virginianum Legume/Pod herbaceous 
Sunflower Family Aster sp. Achene herbaceous 
Texas Prairie Parsley Polytaenia texana Schizocarp herbaceous 
Texas Vervain Verbena halei Nut/Nutlike herbaceous 
Trumpet Creeper Campsis radicans Capsule herbaceous 
Vervain Family Nut/Nutlike herbaceous 
Vetch Vicia sp. Legume/Pod herbaceous 
Virginia Creeper Parthenocissus quinquefolia Berry/Drupe herbaceous 
Virginia Wildrye Elymus virginicus Caryopsis herbaceous 
White Clover Trifolium rep ens Legume/Pod herbaceous 
Wild Onion Allium canadense Capsule herbaceous 
Yellow Thistle Cirsium horridulum Achene herbaceous 
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MEMORANDUM 
  
 
Date:   November 10, 2009 
 
To:   Mary Verwers, United States Army Corps of Engineers 
 
From:   Jason Voight, Alan Plummer Associates, Inc. 
   Loretta Mokry, Alan Plummer Associates, Inc. 
 
Cc:   Larry Patterson, P.E., Upper Trinity Regional Water District 
   Edward Motley, P.E., CH2MHill 

File 0346-004-03 
 
Subject: USACE Project Number 2003-00336 

Summary of SWAMPIM and WHAP Data Sets and Reports for the 
Proposed Lake Ralph Hall Project Site 

 
Background 
To date numerous reports and subsequent reports have been produced for the Lake Ralph Hall 
project documenting efforts conducted to assess aquatic resource functions as well as habitat 
quality.  The following is a brief synopsis of the effort to date. 
 

• August 2005 – a draft Lake Ralph Hall Preliminary Habitat Assessment report 
documenting assessment of habitat and land cover within the project area using the Texas 
Parks and Wildlife Department’s (TPWD) Wildlife Habitat Appraisal Procedure 
(WHAP) was circulated to the United States Army Corps of Engineers (USACE), U.S. 
Fish and Wildlife Department (USFWS), U.S. Environmental Protection Agency 
(USEPA), and the TPWD for review.  During a project review meeting with Presley 
Hatcher (USACE Permits Chief) and Brent Jasper (USACE Project Manager for this 
project 2005-2008), the USACE provided a directive to use a functions based analysis 
rather than areal based analysis for developing appropriate mitigation for impacts 
associated with the project. 

 
• January 2006 – a project meeting was held with Presley Hatcher and Brent Jasper to 

discuss the outline for functions based analysis of Lake Ralph Hall.  Comments were 
received from the USACE and incorporated into a draft Stream Watershed Assessment 
and Measurement Protocol Interaction Model (SWAMPIM) protocol for functional 
assessment of the Lake Ralph Hall project area. 

 
• March 2006 – the draft SWAMPIM protocol was submitted to the USACE for their 

review and comment; review comments were discussed at a project meeting with the 
USACE (Presley Hatcher and Brent Jasper). 

 
• October 30, 2006 – an application for a Section 404 permit was submitted to the Fort 

Worth District, USACE.  The application included the Lake Ralph Hall Preliminary 
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Habitat Assessment dated December 6, 2005, the Biological Assessment of the North 
Sulphur River dated June 15, 2006, and the Draft Mitigation Plan dated October 26, 
2006.  The SWAMPIM protocol was used in the development of the mitigation plan to 
determine the existing aquatic resource functions of the project area and to project 
aquatic resource functions based on the mitigation proposal.  A balance between pre- and 
post-project aquatic functions was shown to be obtainable within the proposed project 
boundary. 

 
• February 4, 2009 – an interagency meeting was hosted at the Lake Belton USACE office.  

At this meeting, a presentation was provided to the team to discuss the development of 
the SWAMPIM protocol and its application for assessing existing and post-project 
aquatic resources, which was used as the basis for the proposed draft mitigation plan.  
The interagency review team agreed to the use of the SWAMPIM and WHAP protocols 
for aquatic resource function and habitat assessment respectively within the Lake Ralph 
Hall project area.  During the meeting, the agencies requested assessment of additional 
sampling points within the proposed mitigation areas along the upper reaches of 
tributaries to the North Sulphur River and within the Ladonia Unit of the Caddo National 
Grasslands.  Attendees included representatives from the USACE, the U.S. Fish and 
Wildlife Service, the U.S. Environmental Protection Agency, the Texas Parks and 
Wildlife Department, the Texas Commission on Environmental Quality, the U.S. Forest 
Service, Upper Trinity Regional Water District, CPYI, CH2MHill, and Alan Plummer 
Associates, Inc. 

 
• July 2009 – USACE agreed to the proposed additional sampling points for SWAMPIM 

and WHAP assessment. 
 

• August 24-29, 2009 – representatives from APAI assessed the additional sampling points 
using SWAMPIM for the stream channels and WHAP for terrestrial habitat. 

 
• September 16, 2009 – the interagency review team participated in a field review of the 

additional sampling points.  Based on the input received from the interagency review 
team during the on-site field review, the data sheets were revised for the additional 
sampling points. Attendees included representatives from the USACE, the U.S. Fish and 
Wildlife Service, the U.S. Environmental Protection Agency, the Texas Parks and 
Wildlife Department, the Texas Commission on Environmental Quality, Upper Trinity 
Regional Water District, CPYI, CH2MHill, and Alan Plummer Associates, Inc. 

 
A general location map is provided as Figure 1. 
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Discussion of the Data within the Draft Mitigation Plan (dated October 26, 2006) to the Data 
Reassessed After 2009 Agency Review 
 

Wildlife Habitat Appraisal Procedure (WHAP) 
On-site observations conducted during spring and summer 2005 were used to assess habitat 
quality and desktop analysis of a 2003 aerial photograph was used to quantify the areal extent of 
specific land cover categories within the proposed Lake Ralph Hall project area.  The following 
table (Table 1) details the data presented in the draft mitigation plan dated October 26, 2006.  As 
of the time of the mitigation submittal, the project area, excluding aquatic resources, consisted of 
22 percent cropland, 19 percent grasses, 28 percent pasture, 7 percent partially wooded grassland 
(parklike), 8 percent forest, and 16 percent young forest.  The two forested communities 
displayed the highest habitat quality scores. 
 

Table 1: Wildlife Habitat Appraisal Procedure Data As Presented in the Draft Mitigation Plan 
Cover-type Category Score (HQ) Total Area (Acres) Habitat Units (HQxArea) 

Cropland 0.09 1,720 154.8
Grasses 0.25 1,435 358.75
Pasture 0.2 2,192 438.4

Partially Wooded 
Grassland 

0.41 516 211.56

Forest 0.59 602 355.18
Young Forest 0.44 1,299 571.56 

Total 7,764 2,090.25 

Average Habitat Quality 

 
 
 

 

 

 
During the September 16, 2009 agency review, not all habitat cover-types were included in the 
assessment of additional sampling points.  Only cropland, pasture, forest, and young forest cover 
types were reassessed during the September 2009 interagency site field review.  Of the habitat 
cover types that were assessed in 2009, habitat quality scores were adjusted both upwards and 
downwards from the comments received.  The following illustrates the habitat quality scoring for 
data gathered at the additional sampling points pre- and post-agency review. 
 

    Site                      Pre-Agency Visit      Post-Agency Visit 
Cropland    0.15    0.20 
Pasture     0.18    0.17 
Forest     0.44    0.44 
Young Forest    0.53    0.48  

 
Scores for cropland improved, forest remained unchanged, but both pasture and young forest 
were downgraded slightly.  All in all, there was less than one percent change downward from the 
pre-agency field review to the post-agency field review when all scores were summed (1.3 pre-
agency review compared to 1.29 post-agency review). 
 
When the scores for the additional sampling points are included with the original data for habitat 
assessment for the entire project area, the habitat quality scores decreased slightly from the 
values presented in the draft mitigation plan from 2,090.25 to 2,083.81, as shown in Table 2. 
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Table 2: Wildlife Habitat Appraisal Procedure Following September 2009 Agency Review 

Incorporated into the Entire Habitat Assessment 
Cover-type Category Average Habitat Quality 

Score (HQ) Total Area (Acres) Habitat Units (HQxArea) 

Cropland 0.12 1,720 206.4
Grasses* 0.25 1,435 358.75
Pasture 0.19 2,192 416.48

Partially Wooded 
Grassland* 0.41 516 211.56

Forest 0.53 602 319.06
Young Forest 0.44 1,299 571.56 

Total 7,764 2,083.81 

 
 
 

 

 

*Represents data used from the mitigation plan assessment 
 
As illustrated above, the WHAP data used in the draft mitigation plan is consistent with the post-
agency field review data.  Figure A-1 in Attachment A illustrates the WHAP data points for all 
assessments.  The WHAP protocol and all WHAP data sheets are included in Attachment A. 
 

Stream Watershed Assessment and Measu rement Protocol Interaction Model 
(SWAMPIM) 

The primary goal of the draft mitigation plan is to provide compensation to existing aquatic 
resource functions and terrestrial habitats impacted by the construction of the Lake Ralph Hall 
project on a watershed basis rather than on an areal basis.  The SWAMPIM protocol was 
developed to facilitate development of a functions based mitigation plan by assessing existing 
conditions and functions capacity and projecting future functions capacity of the project area 
with the proposed Lake Ralph Hall in place.  The SWAMPIM protocol accounts for functions 
and watershed interactions of both streams and impoundments.  The following table (Table 3) 
summarizes the results of the pre- and post-project functional capacities for streams and 
impoundments as outlined in the draft mitigation plan. 
 
Table 3: Functional Capacities for Streams and Impoundments as Outlined in the Draft Mitigation 

Plan dated October 26, 2006 

STREAMS 

Within Conservation 
Pool 

Outside of 
Conservation Pool 

Former NSR 
Restored NSR 

Total 

IMPOUNDMENTS 

Within Conservation 
Pool 

Outside of 
Conservation Pool 

Pre-Project Post-Project 
Linear Feet of Functional Linear Feet of Functional 

Stream 

589,066 

Capacity 

532.98 

Stream Capacity 

74,546 361.11

113,111 94.43 113,111 165.94

11,020 22.59 -- -- 
-- -- 14,500 125.08 

124,131 650.0 202,157 652.13 
Pre-Project Post-Project 

Area (Acres) 

72.5

40.7

113.2 

Resource 
Capacity 

 30.83 

 16.58 

47.41 

Area (Acres) 
Resource 
Capacity 

7,566 5,783.5

40.7 16.58

7,606.7 5,800.08 

 

 

 

 

Total 
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Streams 
The North Sulphur River and its tributaries within the proposed Lake Ralph Hall project area are 
characterized as intermittent (North Sulphur River) and ephemeral (tributaries) which do not 
retain water in perennial pools during periods of insufficient rainfall.  Based on observations of 
this character during field work conducted in 2006 and for the additional sampling points in 
August 2009, the SWAMPIM scoring for some functional parameters was zero.  During the 
interagency field review, some agency team members expressed the opinion that the scoring of 
zero for these parameters based on no flow observed was unduly penalizing ephemeral streams.   
Based on the input received during the field review, data for the additional sampling points were 
upgraded for the various parameters that dealt with no water in the channel.  The comparison of 
the pre-agency to post-agency field review functional capacity scores for the additional sampling 
points is as follows: 
 

    Site #   Pre-Agency Visit FC  Post-Agency Visit FC 
     N6     11.1    12.4 
     N16     11.1    11.0 
     N21     17.7    17.0 
N21-Trib 18    1.4    1.3 
     N27     5.7    7.3 
     S52     12.4    14.3 
 S52-Trib 6    1.0    0.75 
     S56     7.0    6.8 
     S61     6.8    9.1 

 
The data obtained from the post-agency field review was incorporated into the overall functional 
capacity data outlined in the draft mitigation plan.  As shown in Table 4 when incorporating the 
post-agency reassessment data, the pre-project functional capacity within conservation pool 
decreased slightly whereas the outside of conservation pool functional capacity increased 
slightly. 
 
Table 4: Comparison of Functional Capacity Scores from the Mitigation Plan and the 2009 

Reassessment 

Pre-Project 
Streams 

Within Conservation 
Pool 

Outside of 
Conservation Pool 

Former NSR 
Total 

Linear Feet 
of Stream 

589,066

113,111

11,020 
124,131 

Mitigation 2009 
Plan Reassessment 

Functional Functional 
Capacity 

532.98 

Capacity 

519.30

94.43 95.69

22.59 
650.0 

22.59 
637.58 

  

  

 
The summary tables for the 2006 and 2009 pre- and post-project stream functional capacity 
calculations are included in Attachment B.  These tables provide the linear feet and functional 
capacity index score for the stream channel categories identified by channel widths and the 
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corresponding functional capacity score for each category.  As presented, the functional capacity 
indices outlined in the draft mitigation plan provided a more conservative picture of the aquatic 
resource functions within the proposed Lake Ralph Hall project area. 
 
On-channel Impoundments 
No changes were made to on-channel impoundments from what was presented in the draft 
mitigation plan.  The interagency review team did not express any comments or concerns 
regarding the functional capacity scores presented for the impoundments.  However, it should be 
noted that the pre-project resource capacity for existing impoundments scored a 47.41 whereas 
the post-project resource capacity with the construction of Lake Ralph Hall scored 5,800.08.  
Lake Ralph Hall grossly improves the post-project impoundment aquatic resource. 
 
Figure B-1 in Attachment B illustrates the SWAMPIM data points used during the original 
assessments and the additional sampling points for the assessed in August 2009.  The 
SWAMPIM protocol and all SWAMPIM data sheets are included in Attachment B. 
 
Summary 
Based on the mitigation proposal, a functional capacity score of 652.21 was primarily obtained 
through increased habitat potential, development of perennial pools within channels upstream of 
the conservation pool of the reservoir, and a decrease in erosion due to the curbing of current on-
going head cutting.  In keeping with the USACE’s directive of mitigating this project through a 
functions based assessment, both the 2006 and 2009 pre-project functional capacity scores of 
650.0 and 637.58 respectively are at or below the projected functional capacity improvements to 
the project area. 
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F-3: Biological Assessment of the North Sulphur River 
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R. J. BRANDES COMPANY 
Consulting In Water Resources 

MEMO 

TO: Chri s Loft. 

FROM: 

Texas Commission on Environmental Quality 

Bob Brandes ~,~ 
October 30, 2006 DATE: 

SUBJECT: Biological Sampling of the North Sulphur River and Instream Flow 
Requirements for Lake Ralph Hal l 

As we have discussed on several occasions, deve lopment of appropriate instream flow 
requirements for the proposed Lake Ralph Hall on the North Sulphur River is a challenge 
because of the unique eroded nature of the river channel, the occurrence of signi ficant river flows 
in the vicinity of the dam site only immediate ly after substantial rainfall events, the absence of 
any significant habitat within the river channel to support a viable aquatic ecosystem, and the 
fact that bio logical organ isms often are not found in the river at a ll because its channel is 
essentially dry. To document these conditions and obtain site-specific data in the vicinity of the 
proposed dam s ite, the Upper Trinity Regiona l Water District (UTRWD), the project sponsor, 
commissioned Alan Plummer Associates, Inc. (APAI) to undertake a bio logical sampling 
program on the river earlier this year. These sampling efforts and their results are described in 
two letters from APAi dated June IS, 2006 and August 28, 2006, both of which are attached 
hereto as Attachments A and B, respect ively. 

It is apparent from the results from these field studies that the biological resources of this reach 
of the North Sulphur River are fairly limited, even with poo ls of water in the river channel 

th fo llowing a series of small rainfall events as occurred prior to and during the May 5 sampl ing 
activityl. Only of a small variety of freshwater invertebrates were co llected from the pools, with 
no fish species observed. Again, without rainfall, the channe l of the river is essentially dry. As 
observed during the August 24th and 25 th sampling event when no rainfall had previously 
occurred, there was no water present in the river channel and no biological activity. 

Based on the resu lts from the sampl ing that has been conducted by APAJ, it is apparent that there 
is no significant ex isting biological community or aquatic ecosystem within the river channel 
that is sustained by the ephemeral flows that periodically occur in the river. At best, as described 
by APAl, the organisms that do occur are "opportunists" that are temporarily sustained by the 
occasional pools of water that occur after rainfall events and the temporary habitat that these 

I About 1.5 inches ofprecipilation fell in the vicinity of the proposed Lake Ralph Hall dam site during the 
two weeks prior to the May 5'" sampling event. 

4900 Spicewood Springs Road 
Austin, Texas 78759 

Telephone: 5121343-1070 
Facsimile: 512/343-1083 
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Mr. Chris Loft 
October 30, 2006 
Page 2 of3 

pools provide. For this reason, it would appear that the development of some form of instream 
flow regime to attempt to mimic what occurs, or doesn't occur, naturally in the river under 
existing conditions would be difficult at best and may not be warranted. Instead, it might be 
more productive from a biological standpoint to utilize a portion of the inflows to Lake Ralph 
Hall , or some of the stored water in Lake Ralph Hall, to support a more viable ecosystem such as 
that being proposed by the UTRWD for restoration along a segment of the abandoned original 
channel of the North Sulphur River immediately below the dam. 

As you know, we originally included in our water availability and yield analysis of Lake Ralph 
Hall a set of monthly instream flow requ irements as a placeholder pending the development of 
more appropriate and meaningful information. These earlier instream flow requirements were 
derived using the Lyons desktop method applied to historical daily flow records from the 
existing streamflow gage on the North Sulphur River near Cooper. These calculations are 
summarized in the table included herewith as Attachment C, and as shown, even these estimated 
instream flow needs exhibit essentially zero values for four months of the year, i.e., July through 
October. Based on actual observations of the river flow in the vicinity of the dam site, it is 
obvious that the flows in the other eight months of the year certainly are not sustained at the 
levels indicated in the table, but rather are also zero the vast majority of the time when it is not 
raining in the river's upper watershed. 

There is geologic ev idence that there are certain formations along the channel of the North 
Sulphur River downstream of the dam site and closer to the streamflow gage near Cooper that 
potentially support sustained spring discharges, or at least seeps, for prolonged periods foll owing 
rainfall events. Particularly, the Wolfe City and Pecan Gap sands are known to be characterized 
by such discharges. There is the possibility that it is the discharges from these formations that 
account for some of the observed river flows at the streamflow gage on the North Sulphur River 
near Cooper during the December-through-June period that result in the corresponding higher 
instream flow values derived with the Lyons method. It may be that this lower reach of the river 
in the vicinity of the gage simply has higher base flows than the reach upstream of the proposed 
Lake Ralph Hall dam site, and that the use of these flows to establish instream flow requirements 
for Lake Ralph Hall is not appropriate. 

Enclosed with this memo is a copy of a video taken from a helicopter on October II , 2005 of the 
reach of the North Sulphur River from the State Highway 24 crossing about 20 mi les 
downstream of the proposed Lake Ralph Hall dam site (where the streamflow gage near Cooper 
is located) upstream to State Highway 68, which is about ten miles above the proposed Lake 
Ralph Hall dam site. This video clearly shows essentially no water in the river for about ten 
miles upstream and ten miles downstream of the proposed the Lake Ralph Hall dam site, but it 
does indicate the presence of isolated shallow pools of water along the lower segment of the river 
upstream of the streamflow gage near Cooper at the State Highway 24 crossing. Rainfall records 
for the area indicate that about one-half inch of precipitation fell in the watershed above the dam 
site on September 24th th 

, fo llowed by a few tenths of an inch of rainfall on September 28 and 
traces of rainfall on several days in early October. On the watershed below the dam site, over an 
inch of rain fell on September 24th

, with another half inch on September 28th
, thus contributing to 

the pools of water shown in the river channel above the gage. 
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As an alternative approach for providing for environmental flows, the UTR WD proposes to 
make all of the low-flow re leases from Lake Ralph Hall, to the extent poss ible, through an outlet 
that contributes flows directly to the proposed restoration segment of the abandoned channel of 
the North Sulphur River located immediately below the dam in the south floodplain of the river. 
The balance of these flows not consumed within the restored segment of the abandoned river 
channel would be discharged back into the existing river channel through a controlled outlet 
structure, thus providing some sustained flow in the river for a short distance. While the design 
of the channel restoration project is still in progress, the low-flow releases from the reservoir to 
the restored channel will provide the necessary flow regime required to maintain the restored 
wetland area, with only part of th is flow actually being consumed within the restored channel 
itse lf. Current plans for the project call for approximately 14,500 linear feet of the abandoned 
river channel on the south floodplain of the river to be excavated and restored, with plantings for 
creation and enhancement of riparian zones, wetlands, and corridors connecting to adjacent 
terrestrial habitat. In a river bottom area void of such conditions, this seems to be a much more 
appropriate and productive use of water from the river for environmental purposes than simply 
passing it downstream to flow through the existing barren and eroded channel of the river with 
no sustained habitat or biological resources. 

In summary, the UTRWD is requesting that you give serious consideration to the approach 
described herein fo r providing appropriate environmental flows and for meeting the TCEQ's 
obligations for assuring that the proposed Lake Ralph Hall project will not adversely impact 
instream uses or water quality. We believe that the proposed approach will be an effective 
means for restoring riverine habitat in the area. As plans for the proposed river channel 
restoration project continue to evolve, we will keep you apprised of how the project will be 
configured and operated, and we wou ld welcome any suggestions you might have for its 
improvement. In the meantime, if you have questions regarding what is being proposed, we will 
be glad to discuss them with you. Or if you want to visit the site and see firsthand the segment of 
the abandoned river channel that is being proposed for restoration, please let us know and we 
will be happy to arrange such a trip. 

We appreciate your help with this effort and look forward to your comments regarding the 
approach being proposed by the UTRWD. 
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ATTACHMENT A 

Letter Dated June 15, 2006 from Alan Plummer Associates, Inc. 
to Edward Motley, Chiang, Patel and Yerby, Inc. 
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346-0402 

June 15,2006 

Mr. Edward Motley, P.E. 
Chiang, Patel, and Yerby, Inc. 
1820 Regal Row, Suite 200 
Dallas, Texas 75235 

RE: Biological Assessment of the Aquatic Community of the North Sulplmt River 

Dear Mr. Motley: 

Samplings for the biological assessment study were conducted on May 5 and 10, 
2006 to determine the type and extent of aquatic biological resources at three 
sampling locations within the North Sulphur River in the vicinity of the proposed 
Lake Ralph Hall dam site. The sampling locations were selected based on 
accessibility and their relationship to the proposed dam location to provide insight as 
to the degree of environmental i10ws required to support the existing aquatic 
ecosystem downstream of the dam. Prior to the on-site investigation, a procedure 
was developed based on existing sampling protocols, specifically the United States 
Environmental Protection Agency's Rapid Bioassessment Protocol for Streanls and 
Wadeable Rivers (second edition) and the Texas Commission on Environmental 
Quality's (TCEQ) Surface Water Quality Monitoring Program,Habitat Assessment. 

The locations of the three sampling stations are shown on Figure A-I, included in 
Attachment A The three sampling stations were located upstream of the State 
Highway (SH) 34 Bridge, downstream of the Farm to Market Road (FM) 904 
Bridge, and dOVvTIstream of the SH 38 Bridge. The SH 34 site is located 
approximately 2.5 upstream of the proposed dam, and the most dOVilJ.lstream site at 
SH 38 is about 7.5 miles below the dam. The FM 904 site is only about 1.5 miles 
downstream of the proposed dam site. Photographs from the on-site investigations 
of the sampling locations are also included in Attachment A 

At each of the three sampling locations, six pools were identified in the field to 
conect samples using three sampling techniques for each identified pool: I) D-frame 
aquatic dip net for invertebrates, fish, and amphibians; 2) the Surber Stream Sampler 
for benthic invertebrates; and 3) a kick net for collecting large and small organisms 
in open water. The Surber Sampler is primarily used in flowing streanlS where the 
substrate is stirred allowing invertebrates to dislodge and flow downstream into the 
sampling net. However, due to the fact that there was not flow in the North Sulphur 
River at the time of the on-site investigations, samples from the Surber did not fully 
represent the community within the selected pool. The protocol for kick net 
sampling consists of sampling for a pre-determined time using a hand-held 
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rectangular net. The collector stirs the substrate within the pool for Live minutes 
while an assistant holds the net downstream and collects the sample. Since there \vas 
a lack of discernable flow and due to the shallow depths of the selected pools within 
the North Sulphur River, a field determination was made to use the D-frame aquatic 
dip net in lieu of the kick net. The collector walked in a clockwise direction in front 
of the D-fi-ame aquatic dip net stirring the substrate within the pool for a total five 
minutes. The resulting D-frame samples provided a more detailed cross-section of 
the representative community within the various pools. Since a greater quantity of 
biota was collected with the D-frame, those samples were preserved and processed in 
the lab whereas the Surber san1ples were processed in the field. 

In conjunction with the biological assessment, at each sampling location, a score was 
generated for the North Sulphur River's Functional Condition Index. [ The data 
sheets from that assessment are included in Attachment B. Lastly, TCEQ's Surface 
Water Quality Monitoring Habitat Assessment was performed for each the three 
sampling locations. The descriptions of the physical parameters observed and the 
resulting scores from the habitat assessment are as follows: 

SH34 
The pools sampled averaged approximately 20 meters by 15 meters with depths 
ranging ft.-om five to ten centimeters. The substrate consisted of clayey shale with 
some gravels intermixed. The shale observed was exposed bedrock. No discemable 
flow was observed and the water clarity was good. No rooted vegetation was 
observed. However, some detritus and filamentous algae were observed. The data 
collected were compiled into TCEQ's habitat assessment worksheet and the 
sampling location scored a 6, which is a habitat quality index of limited (poor). As 
an independent measure of the functional value of this location, the functional 
condition index for this sampling location is 0.31 out of a total possible score of 3 .0. 

FM904 
The pools sampled averaged approximately 15 meters by 10 meters with depths 
ranging from five to 22 centimeters. The substrate consisted of clayey shale with 
some gravels intermixed. The shale observed was exposed bedrock. No discernable 
flow was observed and the water clarity was good. No rooted vegetation was 
observed. However, some detritus and filamentous algae were observed. The data 
collected were compiled into TCEQ's habitat assessment worksheet and the 
sampling location scored a 4, which is a habitat quality index of limited (poor). As 
an independent measure of the functional value of this location, the functional 
condition index for this sampling location is 0.53 out of a total possible score of3.0. 

t The Functional Condition Index is a score based on a proposed method fbr evaluating stream functions. The 
proposed system is based on protocols used elsewhere in the United States. The proposed functional assessment 
protocol has not been approved by the USACE or any other regulatory agency. 
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The pools sampled averaged approximately 40 meters by 25 meters with depths 
ranging from five to 15 centimeters. The substrate consisted of clayey shale with 
some gravels intennixed. The shale observed was exposed bedrock. No discemable 
flow was observed and the water clarity was good. No rooted vegetation was 
observed. However, some detritus and filamentous algae ,vere observed. The data 
collected were compiled into TCEQ's habitat assessment worksheet and the 
sampling location scored a 7, which is a habitat quality index of limited (poor). As 
an independent measure of the functional value of this location, the functional 
condition index for this sampling location is 0,47 out of a total possible score of 3.0. 

From the three sampling locations, a variety of freshwater inveltebrates were 
collected utilizing the aforementioned sampling techniques. The following table 
summarizes the total number of specimens collected for each sampling technique at 
each location. These numbers represent the total number of species identified at 
each ofihe six pools within the three sampling locations. 

Hwy 38 Bridge Hwv 904 Bridge Hwy 34 Hridge 
Family Common Name 

Amphipoda Scuds 

Bactidae MayJ1ics 

Cacnidac Mayflies 

Cambaridac Crayfish ___ H'_" 

Ccratopogonida~ Flies and Midges -. -
Chironomidae Flies and Midges 

Cladocera WaleI' Ficas 

Cocnagrionidae Damselflies 

Collembula Spring Tails _ .. __ . __ ..... 
Copepoda Tinv Crustaceans 

Corixidae Aquatic and Semi-Aquatic Bugs 

Culicidae Mosquitoes 

Dolichopodidae Flies and Midges 

Gyrinidac Water Beetles 

Haliplidae Water Beetles 

Heptageniidae Mayflies 

Hydracarina Waler Miles 

Hydrophilidac WaleI' Beetlcs 

Libellul idae Dragonflies 

Ostracoda Seed Shrimp 

Planorbidae Freshwater Snail 

urber 

0 

l>-Frame 
Dip Net 

I 

Surbel' 

2 

I)-Frame 
Dip Net 

0 

Surbcr 

0 

D-Frllmc 
Dip Net 

6 

0 

38 

0 

6 

3ii1 

0 

0 

155 

0 

4 

811 

0 

1 

41 

0 

23 

425 

I 

0 

84 

0 --
0 

0 

0 

71 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

21 
M_' __ 

591 

0 

2 

92 

13 0 22 

288 75 93'~ 

0 0 284 56 

0 

0 

0 

0 

2 

0 

0 

3 

19 

0 0 

0 1 

3 

136 

50 

0 

3 

17 

0 

4 

1 

7 

53 

-_ 38 .. _._-_.-
3 

5 

0 

& 

0 

0 

2 

14 

12 

38 

0 

0 

0 

0 

I 

6 

5 

8 

0 

0 

0 

0 

0 

1 

0 

15 

24 

0 

0 

2 

2 

0 

0 

0 

5 

._-

4 

0 

1 

25 

3 55 

0 

0 

48 

I 

S

-

Descriptions of the ecology for the identified species are included in Attachment C. 

SUMMARY 
The two most abundant families of invertebrates identified include Caenidae and 
Chironomidae at 39 and 44 percent, respectively. Both of these fan1ilies are more 
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tolerant of degraded streams and low dissolved oxygen conditions. It should be 
noted that all of the aforementioned invertebrates occur in areas typically found 
along the North Sulphur River including ponds, stock tanks, and ephemeral 
tributaries. Dm'ing the on-site investigation, there were areas within the sampling 
locations where algae were colonizing thereby providing some habitat for the 
aforementioned species. Furthennore, detritus, decomposing shale sediment, and 
rooted terrestrial vegetation (e.g., Johnsongrass and rattlebush) were observed within 
the chamleL This accumulation of sediment and rooted vegetation is most likely a 
product of the recent deficit of significant rainfall events in the area due to the 
extended drought conditions. Observations of the river channel in 2004 during a 
more normal rainfall period indicated that the channel is routinely scoured by flow 
resulting from typical rain events. This scouring includes removal of the oxidized 
shale in the river bottom, precluding any vegetative grO\¥th including algae. It 
should also be noted that the sampling was scheduled during spring rain events to 
ideally provide information when hopefully there was flow in the North Sulphur 
River. A rainfall event did occur on the morning of May 5th. However, this rain did 
not produce any detectable flow in the river. The limited pools within the river 
challilel appeared to form more from seepage from small impoundments within the 
watershed, which enters the river challilel along the shale bedrock layer. 

The invertebrates identified during the sampling studies are common and abundant 
throughout the area and would be expected to colonize ephemeral to intermittent 
pools within the North Sulphur River even in the absence of river How. The fact that 
How in the river occurs only in response to rain events, leaving the bed of the river 
essentially dry the vast majority of the time would strongly suggest that a sustainable 
commtmity of aquatic organisms (including invertebrates) cannot and does not exist 
within the river channel. The organisms observed are opportunists, temporarily 
sustained by the ephemeral pools and the limited temporal habitat these pools 
provide. 

Should you have comments or questions, please feel free to phone either Loretta 
Mokry or myself at (817) 806-1700. 

Sincerely, 

Attachments 
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FIGURE A-1 - BIOLOGICAL ASSESSMENT SAMPLING LOCATIONS 
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I. HYDROLOGIC FUNCTIONS Reference 
ITEM VARIABLES 05\0512006 Highway 34 Bridoe SCORE Source 

1. FLOW REGIME: 
i<DWP2000 

TYPE Perennial Intermittent wi Perennial Pools Intermittent Ephemeral Kansas 

Grade 10 9 8 7 6 5 4 3 2 1 I 0 4 Subjective 

2. CHANNEL CONDITION: Measurement or Observation of Stream Channel Conditions 

CONDITION CATEGORY GRADE or SCORE Bad)our. 1999 
Optimal Suboptimal Marginal Poor EPA RBA page 

Natural channel; no structures or Some channelization (usually in Altered channel; 40~SO~/c Channel is actively down cutting or 5·21; Newton, 
channelization minimal. No evidence bridge areas) or past channel of the reach channelized widening. >80% of the reach riprap 0 1998 USDA! 

2a.Channel 
of downcuUing or excessive lateral alteration. bUI with significant or disrupted. Excess channnelized. Degradation,dikes Of NRCS SVAP 

Condilion/Alter 
cutting. Normal frequency of recovery of channel bed and banks. aggradation; braided levees prevent access to the page7 

hydrological connection betv/een Acr...eptable frequency of overbank channel with excessive floodplain. 
ation (natllral. channel and floodplain, flows onto floodplain, frequency of overbank 

allered. or flows onto tho floodplain, 
downcutling) Historical incision.dikes 

or levees restrict 
floodplain. 

Grade 10 J 9 1 8 7 I 6 I 5 4 J 3 2 1 0 0 

CONDITION CATEGORY GRADE or SCORE wI assistance 

2b.Channel Optimal Suboptimal Marginal Poor and inpul from 

Capacily to Channel Capacity to Flow Frequency Channel Capacity to Flow Frequency Channel Capacity to Channel Capacity to FloVi Frequency Dr. Mike 

Flow 
Ratio is such ihat bank overflow from Ratio is such that bank overflow from Flow Frequency Ratio is Ratio is such that bank overflow from Harvey and Stu 
storm events occur at a 1.25 to 2,5 storm events are more frequent {har such that bank overilov storm events are more frequent than Travant 

Frequency year frequency. every 1.25 years or less frequent from storm events are every hair Yf'..ar or Jess frequent than 
Ratio (for 2- 0.75·1.25 than every 2,5 years. more frequent than every 10 years. 
year peak <0.75 or >1.25 every year or less <0.24 or >2 

flow) frequent than every 5 
years . 

..: 0.5 or~1.5 

Grade 10 9 8 7 6 5 4 3 2 1 0 0 

CONDITtON CATEGORY GRADE or SCORE Newtoll, 1998 
Optimal Suboptimal Marginal Poor USDNNRCS 

Banks stable; evidence of erosion 0 MOderately stable; infrequent. sma1 Moderately unstable: Unstable; no perennla! vegetation at SVAP page 
bank failure absent or mmimal; «5 areas of erosion mostly healed over, perennial vegetation to waterline; severe erosion of both 1 0: Balhour, et 

2c.Channel of bank affected). perennial 5·30% of bank III reach has areas 0 waterline sparse {mainly banks; recently .'posed lroe roots al.,1999 EPA 
Bank Stability vegetation to waterline; no raw or minor erosIon and/orbank scoured or slripped by common; tree falls and/or severely RBA page 5· 
(score each undercut banks (some erosion on undercutting; perennial vegetation t lateral erosion). bank undercut trees common; many erode 26;USACE, 
bank, left or outside of meander bends O.K); no waterline in most places: recently held by hard points areas; "raw" areas frequent along 

NoJiolk 
right facing recently exposed roots; no recent exposed tree roots rare but present. (lrees. rock outcrops) straight sections and bends: ObVIOUS 

DisfJict. 2004 
downstream} 

tree falls: and eroded back bank sloughing; 60·100% of bank ha 
elsewhere; 30·60% of erosional scars. 

bank fn reach has areas 
of erosion and bank 

undercutting; recently 
exposed tree roots and 

Ime rnDthairs r . I Grade Left) 10 9 8 7 6 5 4 J 3 2 1 I 0 0 
Grade (Right) 10 9 8 7 6 5 4 3 2 1 I 0 0 

Avq.Scom 0 

3 CHANNEL ROUGHNESS FACTORS 

CONDITION CATEGORY GRADE or SCORE Barbour, 1999 

3a.Channel 
Optimal Suboptimal Marginal Poor EPARBA 

The bends III Um stream increase the The bends in the stream I'ncrease the The bends in 'the stream Channel straight: waterway has bee Chapter 5 page 
Sinuosity stream tength 2.5 to 4 limes longer stream lenglh 1.5 to 2.5 times longe Increase the stream Channelized. {or a long distance. 5·25;KDWP, 

(b0nds in low than If it was straight. Channel than if it was a stralght line. Chann length 1 to 1,5 times Channellengthlvalley length_<l.O 1996 
gradient length/valley lenglll at least >1.5. lengulfvaliey length 1.2 to 1.5 longer than if it was a 
stream) straightline. Channel 

length/valley length 1. 0 
to 1.2. 

Grade 10 9 8 7 6 5 4 3 2 1 I 0 a 

CONDITION CATEGORY GRADE or SCORE KDWP, 1996 
Optimal Suboptimal Marginal Poor Kansas 

Little or no channet enlargement Some gravel bars of coarse stones Sediment bars of rocks. Channel diVided into braids or strearr Subjective 
3b. Boltern resulting from sediment and wel!~washed debriS present. little sands. and silt common; IS channelized; substrate is uniform Evaluation of 
Substrate accumulalion; channel is stable sill; moderately stable moderatety unstable sand. sill clay. or bedrock: unstable Aquatic 

Composition Habitats 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 1 I 0 0 



!KDWP, 1996; 

\ 
CONDITION CATeGORY GHADE or SCORE 

Oplimal Suboptimal Marqinal Poor I Newton et aI., ., Diverse bottom topography includin Channel bottom includes 5·7 of the Channel bottom includes Channel bottom includes <3 of the i 1998 I :c 3c. Instream >7 of the following: deep pools, items listed in Optimal Category < 5 of the items listed in items listed in Optimal Category USDNNRCS '" ~ BoHom boulders/gravel, logsllarge woody Oplimal Category SVAP page 131 
Topography debris, backwaters/oxbows, 

'" overhanging vegelation, riffles, c: 
0 vegetated shallows, rootwads, 
>- undercut banks, or side channel C 

0 pools 
~ 

.2 Grade 10 9 8 7 6 5 4 3 2 1 I 0 1 
i£ 
0 

" CONDITION CATEGORY GRADE or SCORE (f) 
~ or Ootimal Suboplimal Marginal Poor 2 
<= 

3c. Manning's 0.05 to 0.099 0,035 to 0.05 0.021 10 0,03 or>0.10 10 0.16 to 0.20 due to excessive UJ 
0.15 obslruction to flow or 0.01 10 0.02 du n 

to Channelization and clean, smooth 
channel. 

Grade 10 I 9 ! 8 7 I 6 I 5 4 I 3 2 I 1 1 0 

CONDITION CATEGORY GRADE or SCORE USAGE, 
Oplimal Suboptimal MarQinal Poor Norfolk 

3d. Channel InCision ratlo.?1.0 .::1.2 and Where Incision ratio2"1.2 <1.4 and wnere Incision ratio.? 1.4 <: 2.0 Incision ratio 2'2.0 and Where channel Dis/liet, 2004 
Incision channel slope >2%; Entrenchment channel slape >2%, Entrenchment and Wnere channel slope >2%, Entrenchment ratio_4.4; SAAM Form 1 

(TLB/BFD=BH ral,o >1.4; "''here channel slope ratio >1.4: Where channel slope slope>2%, V .. ltlere channel slope ,.!2%. #1 andVT 
R; 1IBHWAdj 52%; Entrenchmenl ratio >2.0 .::.2%. Entrenchment ratio >2.0 Entrenchment ratio >1.4; Entrenci1ment ratio_<2.0 Stream 
Factor=CI) '!'Ihere channel slope Geomorphic 

:{2%. Entrenchment 
Assessment ratio >2.0 
Phase 2 

TL8 = 10 SHR - 1 
BFD= 10 

Grade 10 9 8 7 6 5 4 3 2 1 0 0 

4 DYNAMIC SURFACE WATER STORAGE 

CONDITION CATEGORY GRADE or SCORE Newlon, at a1., 
Optimal Suboptimal Marginal Poor 1998 USDN 

4a.Pools Deep and shallow pools abundan~ Pools presenl, but nol abundant Pools present. but Pools absent. or the entire bottom IS NRCS SVAP 
(abundanl, grealer Ihan 30% of the pool botton from 10·30% of Ihe pool bottom is shallow: from 5·1 0% of discernible. No water = zero. page 14: 
present or is obscure due to doplh, or pools ar obscure due to depth, or the pools the pool bottom is Barbour, et ai" 

absent) at least 5 feel deep. are at least 3 feet deep. obscure due to depth, Of 1999 
the pools are less than 3 

feel deep. 

Grade 10 I 9 I 8 7 I 6 I 5 4 3 2 1 I 0 1 

4b, Channel CONDITION CATEGORY GRADE or SCORE 
Flow Status Oplimal Suboplimal Marainal Poor Barbour, at ai" 
(degree 10 Vvater reaches base of both lower Water fills> 75% of the available water fills 25~75% of the Very little water in channel and mosll 1999 EPA RBI>. 

which channel banks and minimal amount of channel; or <25% of channel available channel, and present as standing pools. No water;;; page 5·l9/A· 
is filled) channel substrate is exposed. substrate is exposed, lor riffle substrates are zero. 9#5; TCEQ 

mostly exposed. 1999;VANR, 
Grade 10 9 I 8 7 I 6 I 5 4 I 3 2 I 1 J 0 1 2005 

CalClllation of Funclion Capacity Index = Tolal Seoreff olal Possible Score 0.07 

FCt = #1100 



II. WATER QUAUTYIBIOGEOCHEM1(;AL f'UNCTIONS 
..... " ... """",-

05\0512006 Highway 34 Bridge 
ITEM VARIABLES 

TYPE I I I 
NOTES I 

1. SEDIMENT TRANSPORT/DEPOSITION 

CONDITION CATEGORY GRADE or SCORE 

la.Bank Optimal Suboptimal Marginal 

Stability (score 
Banks stable; evidence of erosion 0 Moderately stable; infrequent, smal Moderately unstable; 30~ 
bank failure absent or minimal: littl areas of erosion mostly healed ove 60% of bank in reach ha 

each bank, left polential for future problems. <5% a 5-30% of bank in reach has areas 0 areas of erosion; high 
or right facing bank affected. erOSion., erOSion potential during 
downstream) flood •. 

Grade (Left) 10 I 9 I 8 7 I 6 I 5 4 j 3 
Grade (Right) 10 I 9 I 8 7 I 6 I 5 4 I 3 

CONDITION CATEGORY GRADE or SCORE 

lb. Channel Optimal Suboptimal Marginal 

'" Bottom Bank Bottom 1/3 of bank is generally highly Soltom i13 of bank i. generally Bottom 1,13 of bank is 
D 

'" Stability 
resistant plant/soil matrix or materia .resistant planVsoi! matrix or materia. generally highly erodible 

'c material; plant/soil matrix '" > compromised. 
OJ 
c: 
0 
.?:- Grade Left 10 9 8 7 6 5 4 3 
(5 Grade (Right 10 9 8 7 6 5 4 3 
~ 

.g 
e 
0 or CONDITION CATEGORY GRADE or SCORE '-' 
(f) 

1c. Channel Opiimal Suboptimal Maminal 
2 Sediments or >50% gravel or larger substrate; 30-50% gravel or larger substrate: 10-29.9% gravel or large c: 
w Substrate gravel. cobble boulders: dominant dominant substrate type is mix of substrate; dominant 

Composition substrate type is grdvel or larger. gravel \" .. Hh some finer sediments; subslrale type is finer than 
stable moderately stable gravel. but may still be a 

Grade 10 ! 9 I 8 7 I 6 I 5 4 1 3 

2 WATER APPEARANCE: Clarity_or Visibilik 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal 

Very clear, or clear but iea-colored; Occasionally cloudy, especially atte Considerable cloudiness 
objects visible at depth 3-6 feet (less storm event, but clears rapidly; most of the time; objects 
if slightly colored); no oil sheen on objects visible at deplh 1.5-3 fi; rna visible to depth 0.5-1.5 fi; 

Water Clarity surface:no noticeable film on have slighlly green color, no oil slow sections may appea 
submerged objects or rocks. sheen on water surtace, pea~greBn; bottom rocks 

or sumerged objected 
covered with film. 

Grade 10 I 9 I 8 7 6 5 4 I 3 

3 PRESENCE OF AQUATIC VEGETATION: Presence and Percent Coverage 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal 

.£! Clear water along entire reach: F a!fly clear or slightly greenish wate Greenish water along c:ntire 

.0 3a. Nutrient '" diverse aquatic plant community along entire reach: moderate algal mach: overabundance o! lush 

.~ 
Enrichment includes low quantalies of many growth on stream substrates. green macrophytes: abundant 

> species of macrophytes; liUle algal algal grO""'1h. especially during 

'" (5 growth present. warmer months. 

'" C 
0 
.g Grade 10 I 9 I a 7 I 6 I 5 4 I 3 

(I! 
CONDITION CATEGORY GRADE or SCORE 0 

0 or Optimal Suboptimal Marginal {{) 

~ 3b. Aquatic Wilen present, aquatic vegetation Algae dominant in pools. larger Algal mats present, some 

w Vegetation consists of moss and patches of plants along edge larger plants, few mosses 
algae. 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 

I 

Poor 
Unstable; many eroded areas; "raw 

areas frequently along straight 
sections and bends; obvious bank 
sloughing: 60-100";' of bank has 

erosional scars. 

2 1 1 1 0 
2 ! 1 J 0 

Avg.Score 

Poor 
BoUom 1/3 of bank is ganerally highly 

erodible material; planllsoil matrix 
severely compromised. 

2 I 1 I 0 
2 1 I 0 

AVQ.Score 

Poor 
Subs1rate is uniform sand, silt, clay, 

or bedroCK: unstable 

2 I 1 I 0 

~~-----

Poor 
Very turbid or muddy appearance mos.1 
the time: objects- visible to dC!p:h <0,5 rt: 
slow moving water may be bright~green; 
other obvious. water polh.llants; floating 

algal mats:. surface scum, sheen or henvy 
coal of foam on surface. No water::: zerO 

2 I 1 I 0 

Poor 
Pea green, gray, or brown water along 

entire reaCh; dense stands of 
macrophytes dog stream; severe algal 

blooms create thick algal mats In slream 
or NO algae present due 10 unstable 

5ubs;lrale. No water::: zerQ. 

2 I 1 I 0 

Poor 
Algal mats cover bottom. larger 

plants dominate the channel or NO 
algae present due to unstable 
substrate. No waler = zero. 

2 L 1 I 0 

SCORE 

0 
0 
0 

1 
1 
1 

2 

1 

R eference 
Duree S 

Newton, 
tal., e 

1 

p 

9gB 
USDAINR 
CSSVAP 

age 10; 
B arbour, 

tal., e 
1 999 EPA 

Galli, 
1 996 
Wash· 
COG 
RSAT 
No.1 

1 

Barbour, 
eta/., 

999 ; 
Petersen, 
etal., 

992 1 

Newton, 
eta/., 
1998 
USDA! 
~RCS 

SVAP 
page 11 

I 

New/on, 
etal., 
1998 
USDA! 
NRCS 
SVAP 
page 12 

Petersen, 
etal., 
1992 
RCEform 
No. 13 



4 COMPOSiTION OF ORGANIC MA I TER: Detritus. 
" __ ·_."._ ... m··"'. ___ •• ' ___ 

I 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal Poor 

Mainly consisting of leaves and wood Leaves and wood scarce; fine No leaves or woody Fine orgamc sediment w black in colo 
without sediment. organic debris without sediment. debris; coarse and fine and foul odor (anaerobic) or no 

organic matter with sediment present due to excessive 
sediment. scouring 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 I 0 

5 LAND USE PATTERN: Beyond Immediate Riparian Zone 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal MarQinal Poor 

Undisturbed, consisting of foresl Permanent pasture mixed with Mixed row craps and Ma;"ly row crops 
pristine native prairie, 'andlor natura WOOdlots and swamps, rew row pasture; some wooded 

wetlands. crops areas may be present bu 
as isolated patches 

Grade (Left) 10 I 9 I 8 7 6 5 4 I 3 2 I 1 0 
Grade (Right) 10 I 9 I 8 7 6 5 4 I 3 2 1 a 

Avo.Score 
6 RIPARIAN ZONE WIDTH AND CONTINUITY: 

CONDITION CATEGORY GRADE or SCORE 
6a. Riparian Optimal Suboptimal Marginal Poor 
Zone Width Width of nparian z.one >15 meters {1·2 Width of riparian zone 12~ 18 meters (ti2- Width of nparian zone 6-12 Wldlh of riparian zone.:: 6 melers (natural 
(from stream channel Widths ,'lith trees, shrubs, or tal! 1 acli .... o channel width w1trees. shrubs. 0 meters (113·112 active vagation less than 1J3 active channel 

edge to field) grasses), human activities. have not grasses). human activities have mInimally channel widlh vegetated), widlh), little riparian vegetation duO' to 
impacted zone. Impacted zone. impacted by human activities human activities. 

Grade left 10 9 8 7 J 6 5 4 I 3 2 J 1 1 0 
Grade Right) 10 9 8 7 1 6 L 5 4 I 3 2 1 a 

Avg.Score 
CONDITION CATEGORY GRADE or SCORE 

Optimal Suboptimal Marginal Poor 
6b. Riparian >90% plant density of mature trees or 75·90% slreambank vegotation. mixed SQ..7S% streambank Less Ihan 50'% slrcambanr" vegclation 

Zone shrubs, prairie grasses, or marsh plants. young species along channel and mail/re vegetation of mixed grasses covernge consisting mostly of pasture 

Vegetation riparian zone intact or disruption from trees behlnd: disruption evident ",Ilth and sparse young tree or grasses. few trees a shnlbs; low plant 

Protection! 
grazing/mowlog minimal. breaks occurring at inlervals of >50 shrub species; breaks densi1y~ bank doeply scarred with gullies 

meters. frequent with some gullies all along its length. 
Completeness and scars every 50 meters. 

Grade Left 10 L 9 I 8 7 I 6 ! 5 4 I 3 2 I 1 I 0 
Grade (Right) 10 L 9 I 8 7 ! 6 I 5 4 I 3 2 I 1 I 0 

Avg.Score 

I Calculation of Function Capacily Index = Total ScorefTotal Possible Score 

I FCI=IIISO 

2 

0 
0 
0 

3 
3 
3 

1 
1 
1 

0.125 

Petersen, 
etal., 
1 992 
RCEform 
No. IS 

Petersen, 
etal., 
1992 
RCEform 
No.1 

Barbour, et 
al., RBA# 
1 o· 
Petersen, 
et al., 1992 
RCE tI 2; 
USDN 

Barbour, 

etal" 
1999 RBA 
#9; 
Petersen, 
efal., 
1992 
RCE form 
#3 and 4 



111. HABITAT FUNCTIONS i 

ITEM VARIABLES 

3 

5 

6 

7 

Reference 
0510512005 Highway 34 Bridge SCORE Source 

1 FLOW REGIME 

1;~~;=:d~~~--;-__ ~1~O __ ~PTe~ffi~n~~~ia~I~ __ ~8o-~~ln~te~;m~itt,en~1~V~w6~p~e~re;n~n~ia~IP~50~O~IS~ __ ~4~I~n~te~rm~i~lt~e'~1t~3~--t-~2~-rE~h~~pn~er~arl--,,--t-----~4 ~~~' 

2 EPIFAUNAL SUBSTRATE/AVAILABLE COVER 
Optimal Suboplimat Mar ina! 

Grade 

Within st!eam bed, greater than 50% 
coverage by stable habitat features, 

favorable for stream raunalcolonilation 
andJor lish1amphibian cover. Most habitat 

features nOI\ transient Features may 
lnclude snags. submerged logs. undercut 
banks .. rools, cobble. rocks. persisteolleaf 

packs. pools :lnd glides. or other stable 
habitst at a stage to allow colonization 

10 9 

Within stream bed, 30·50% co~~e~ra!g:el Within stream bed, 1()..30% 
by slable habilat features favorable cove-rage by stable habital 

for stream fatloa! co!onlz:alion features favorable for stream 
founal colonization and/or 

featur fish!amphibian cover: hab~at 
C'Jtcgory for habitat feature availability Jilay be less than 

components.} desimble. sobstrate may be 

6 5 

frequently disturbed. (See 
Excellent Category for habUa! 

fcahln~ c.omponcllts_> 

4 

3 STREAM BOTTOM SUBSTRATE: Pool Substrate Characterization 
Ootimal Suboptimal 

Mixture of substrate materials. with gravel MiiltUC of soft sand. mud, or clay; 
and finn sal'Ki prevalent; rOQt mals nod mud may 00 dominant: some root 

sutJmerged \l'cgelottion common. mals and submerged vegatalion 
present. 

Mar ina! 
All lntld or clay Of sand bottom; 

utile or no rool mat no 
submerged vegelation. 

Poor 
Less than 10,% habiHlI features 

present; lack of habila\ is obvious; 
sttbstmtc unstable or lacking; 

concrete lined channels. Hab:mt 
fuatures and poals burled or lacKing, 

Channel bollom may be lIat 

o 

Poor 
Hard pan clay or bed(oCk; flO rool 

mat or submerged vcgelaHon 

USACE 
Norfolk. 
2004 
SAAM 
Form 1 
(page 2): 
Balbour, a/ 
al.1999 
EPARBA; 
Parsons, at 
al,,2001 
AUSRIVAS 

Barbour, et 
al.1999 
RBAtl2b 
page 5·14; 
Parsons, et 

f==--t--::;;---,---.".--.-,,-�__"'""'--.--;:'--,---;,--+--:---,---::---+-~__r-_:;__r-_;;_---lI__-_,1al .. 2001 
~G~r~ad~e~--~--~1~O----~~9~~---8~~--~--~--~6--J---~5--~--~~--~--~3~--~~~-L __ ~ __ ~~0~-+ ____ ~1 AUSRIVAS 

4 POOL VARIABIlITY 
p"-"''-'''=9'-''''-'-'------O=pt'''im'''a''!·-·- .... ··-·- -·-;S'u7b·o~pC;tt,..im"Ca:7I------.,-----.M;:a-rn-i,':",a:-;I-----.---------;;p.,.oo"'r:---------{ 

Even mix of larga·shallow. large·deep. Majority of pools lar9c·d~cp: very I St1allo'll pOOls much mom Mnjofily 01 pOOls small·shallow or Barbour, at 
small·shallow, sman·dec-p pools pmsent fe'll shallow. prevalent than deep pools pOOls nbsCllI at. 1999 

RBAli3b 

I 
page 5·16: 
Parsons. el 

~=--j--=--r-,,-.--o-I----o;-;---;;-.,---;~+--:;---r---;;--t--.,,_,--:;---;-r:--I-----.lal .. 2D(}1 
Grade 10 9 B 6 5 0 1 

5 SEDIMENT DEPOSITION/SCOURING 
o limal Suboptimal MarQinal Poor 

<5% (If channal bOttom affected by $CCtif or 5-30% M~C'clt!d by S:O\lf (.IT 11t!jX!~!l;ion. 30·5n% affected by scout O~ More Ihi:lll 50% of the ooltom 11'\'" 5.1,,:c 
depo!.u.IOn, S~lJr at CQ!lst,icticln;$ and wehr!:) gt<lde:; depO!;l;ior.. Oepo~l1.$ "'flO ~cour 01 01 fluX" or change ne:;)lIyyearlong PO,IS 

steepen Some deptnll.lon In pool:. ahstrudions, c:in:ettict~on$ <Ina I'IlJOlITla! Ot nbs"",! t/r,lC to hc-avy 
bonds., Some filhng of pool!<. depcsl1QIt or excc!<siYu sCOUttng 

Barbour; et 
al.1999 
R8A#4 
page 5--17: 
Parsons. et 

i==--t--=--,--.".--r-,,--t-,---;r---;:--,----,,--f---r--,.--_,.-+---,o-,--.,---.--;;--t---,.jal., 2001 
pG~~~'~le __ ~ ___ ~10~ __ ~_s~_·TL_~8 __ ~~ __ ~~6~-L __ ~5 __ ~ __ ~ _ _L_~3~~_~ __ L-~--~~O---f-__ --4 

6 CHANNEL FLOW STATUS 
Optimal 

Water reaches tho base. of both IQwer 

bankS; -::5% Qf channe! stJb:itrate IS 
exposed 

SlIPO limal 
Water fills. >6,S'h. of the channel: or 

<::25% ot channel substrate. is 
exposed 

MarQil1al Poor 
Waler fills 2.5·75% of the Very little watet in tile: chmme! and 

availablc clmllncl and/or riflle moslly preset\! in slnntling pools: or 
substrates me mosH)' exposed shearn is dry 

TCEQ. 
1999 HAP 
Wrksheet; 
Barbour, el 
al.1999 
RBAfl5 
page 5-19, 

~G~r=a~de~--;---~1~O~--.---9~-.--~--;---~-.--~6---r--~5--~-----:~--'---~3~--·~~2~-r __ ~ __ r--,o~-+ ____ ~parson~el 
7 -a:fXNNELAlTERATION 

Optimal 
Channeh::aUon. alteration, or dredgir!f:j 
absent .or mmimal; nonnul and stable 

stream meander paltcm, Attertlliof). by 
stormwatnr inputs absent or minimal 

Suboptimal 
SOme alteration or GhanMU";8\tOn 

present, u$uali)' adjaccnllo 
structures, (such as bridge 

abulrnulIls or CU!VCltS): evJdencf:: of 
past nllemtJOn, (I.e., channelization) 
mny be prescnt. but stream puttcrn 
and slabflity have ret'.overed; recent 

aherntion is not pfcscnL Minor 
3!leration from storm'llntcr or other 

inputs, 

MarQinal 
Alteration or channnliz.alion 

may be extensive: 
embankments (including spoil 

pileS) or shOring sllUctures 
present on both banr.$: namm! 
st<lb!e stream meander pattern 
has 001 recovcred. Altemtion 

from storrnwmc( inpllts mn)' be 
extensive, 40.S~.k of stre.am 

Icach uttered, 

Poor 
Blinks siJoJ(:d with yablon. riptap, Qr 
('".cnrIell!. Concrete or ripmp lined 

cn.1I1OCls. Instroam habilnl 
significantly allered by storm-Nater.or 

olht( inputs. Over 80% of the 
slream reach allerod. 

r,G~ra~OO~--+---~1~O---,--"-,--O--+--,--.--"6--.-~5--+---~4---,--~3--~~,-'-~~-1'---'O~------O 

8 CHANNEL SINUOSITY 
o Irmal Subopjimal Maramal Poor 

USACE 
Norfolk 
DiS/lie!. 
2004 . 
SAAM 
Form 1 
(Field) page 
2: Barbour, 
et at. 1999 
RBAtI6; 
Parsons. 01 
al., 2001 



10 

11 

12 

r-"T"'hc:Cb::e-=nd:;:,"""in:"C':>::hc::-' s::;l::re-=ar:::n-;:in-=c<:::v-=<15-;:"-;;'h::e-'"T"'hc=I~:-::n:;:ds ;1l-th'e"si'r(;n-m";r;c're~S;lh'e ····-·Th~ .. b-e-lld7'"s7i17;!'""hc-s.,-'r-e-.r-"-,-,Cc-h-nn-n7el:-s,-',a-;:;p""h'-t-w7a':-cn-',-aY-;:h:-<l~' 
stream lengln 3. to 4 limes longer than if It shearn length 2 10 3 times longer increasft the stream '\ to 2 channelized for a long distance 1 

was in a Slraight line. {Not!!' - channel than if il was. in <'l straight nnc. limes Iongcr than if i["'/as in a 
braidinu is consldered normal in conslal straight nne 
plains and other (mv-Iying areas. This. 
parameter ~ not easJly rated in these-

<tteas). 

Grade 10 9 8 6 5 4 3 

9 BAHK STASILITY {SCORF. EACH BANK 
Oplimal SubQP\imal 

Banks stable; evidence of erosion or ban\( Moderately stable; infrequent, small 
faiklre absent or minimal; «5% orban\.;. areas of erosion mostly healed over. 

affected), perennial vegetation to waterline; 5030% of bank in roach has areas of 
no raw or Ilndercut banks (some erosion on minor Closioo and/or bank. 

outside of meander bends O.K.); no undctculHng: perennial vegetation to 
recently (:xposcd rools; no recent tree falls; waterline in mos.t plaC(!'s; recently 

exposed tree roots rare but prescnt. 

Marainal 
Moderately unstable; perennial 
.... egetation 10 wnterline spa/sl! 
(main!y scoured or $tlippcd by 
l:lteral eros.ioo). bank held by 

hard points (lrecs. roci<; 
outcrops) and eroded back. 

elsewhere: 30-60% (If bank in 
reach has areas of erosion ana 

bank undercutting; rccenHy 
exposed {rec fools and fine tool 

hairs common; high erosion 
potential during floods 

Poor 
Unstable: no pU'ICOIlml vegetalion at 

woterbne; st'vete erosiDn of bolh 
bank.s: recently exposed tree roots 
corrunon; tree faUs andlor severely 

undercut trees common; msny 
eroded area!;; "'raw" areas- frequent 
~long slr.aighl sections and bf!nds: 

otNious bank sloughing; 60-100% of 
bnot; bas e(osional scars. 

Barbour, e1 
al.1999 
RBA#7b; 
Parsons, at 
a/ .• 2001 
AUSRIVAS 

Barbour, at 
al.1999 
RBA #8; 
Parsons, e/ 
at. 2001 
AUSRIVAS; 
USACE 
Norfolk 
Distrio~ 
2004 SAM 
#3; Scholz 
and Booth 
from 

bG'""ra-d"e:----!---:1"'O--,--,g""""--r-"S-+-"'7--,---;:e--.---S-+---:4r--r--'"'3;--+--z--.--;;---r--';O-,+---;;lo Henshaw, 

IGrade 10 9 S 7 6 5 4 3 2 0 0 

10,VEGETATIVE PROTECTION (SCORE EACH BANK) 
Ootimal 

More than 900/1. of the stre-ambank swfaces 
and immediate riparian lones covcred by 

n~ti\f(l vegc,lnlion. incli.lding trees. 
understory shrubs, or nonwoody 

macrophytes: vegela\ive <Iisruplioll ItlfouUh 
graz.ing or mowing minimal or not evident; 
almost all plants allowed to grow natunllly, 

Suboptimal 
7(}·90% of the slreambnn\( 5urtnces 
covered by native vegelation. but 

ont class of plants is nol well· 
represented; disruplion evident but 

not affc(;ting fun planl growth 
polential to any great extent: morc 
than onc·half of the potential plant 

slubble height remaining. 

o 

Mar inal Poor 
50·70% of the streambanx. Less than 50% of the stre.;tmbaok 

~urfaces <:overed by veget:tllon; slirfaces covered by vcgelallon: 
disruption obvious; patches of disruptiM 01 $l(camba.nk vcgetation 

bare soa or e!osely cropped is very high: vegelntion hilS been 
vegetatfon common; less HUm removed to 5 centimeters or less in 
onc-half ollhO pOleolial plant aWfage stubble heYJht. 

slubble height remaining. 

Barbour. et 
al.1999 
RBA#9; 
Parsons, at 
al" 2001 
AUSRIVAS; 
KDWP 
2000; 
Petersen} 

r.G~r-ad~e~--t---~1~0~--r--'9~-r--·~8--~-'-7'--'--~6;--r--~S--~--~4---'---:-;3----i--~---r-~1--'-~O~-+----.do 
8G~rn~d~e~--~--~1~O~--1---~9~~---~8~4--7~-+--~6~~--~5--4----74---4--~3~---~~2--4---1~-+--~0~-r----~0 

Av .Score! 0 

11 RIPARIANZO~~C~O~R~E~'~E/~'C~H±=BASN~K~)~ ____ -r ______ ~::=~~ ____ -r __ ---,~~~----.--------c~~----~ 
Oolimal Suboolimal Marainal Poor 

Width of tip1lfiao 'Zone >18 meters: human Width of opatian zone 12·18 meters; Width of riparian zellc 5·12 
3ctivilics (I e., parl<ing lols. roadbeds. ctear· human activities have impacted zone meters; human activities have 

cuts, lawns, or cn>ps) have no! impacted only minims\iy). impacted lone a gft!:3t deal. 
lone. 

Width of riparian zone <6 meters: 
little or no riparian v(!getation due to 

human nc\i\'ities. 

hG~r~ad~e----+----1~O----~~9~-r--~8~-1---7~-'--~6~-r--'5---r--~4---'--~3~--+-~2~-r--~-'--~O---r-----2AI 

Grade 10 9 8 7 5 5 4 3 2 0 2 
Ava.Score 

12 RIPARIAN HABITAT CONDITION (SCORE EACH BANK) 
Optimal Suboptimal Maralnal Poor 

Tree slmtum (dbh>3 lnctlcs) present. with 1({~e stmtum (dbh>3 inches} present. Tree stratum {dbh>3 inCheS} Tree stratum ab"'s."::nt::-;7:im=pcc.rv=i-=ou=s--1 
>60% If'CC Cllnopycover. {Additional foresl with 30% 10 60% lIee canopy coveL PfesC'lt. with .::lO% I(ee canopy surfaces, croplandS. rnlll<: SPOIl 

layers may include: sapling, sbrub, {See Excellent Category for cove\'. {See: Excellenl Category lands. culvertcd streams. mowed and 
hefbaeeous, and lea11ill~r including examples or addiUonal forest layers.} for exampler. Qf .ndoilianm maintained hClbacCou$ areas. 

mossesflichens and woody debriS.) Score at Score at Ihe high (md of Gocrl range forcst layers.) S(.'Orc al Inc high denuded smiucc::s. active!), graz.ed 
the high end of Excellent range if ~2 if::.2 addi1ional forest layers am c:nd of Fair mngl'!; if ~2 pasturu. and elc. 

additfontiliayers nre prcsc.nl Score alia.... present Score 3i lew end if:=.1 addiHorml!tlycfS are prescnt. 
end if:s' ndditionallayers are {uesent ({u:.lrtiontll forest layers a(c pmsc:nt. Sr..ore at low end if:=,1 

OR C'.u!over 3feas with stomps additional ~aycrS are present 
(!Il):aiilino. OR arM COnsIsts or non-

maintained and naturnllzed 
dense herbace.ous andlor 

woody vegetation. 

Grade 10 9 7 6 3 2 o Below 
1, Delineate riparian areas along each stream bank into Condition Categories and Condition Scores lIsing the above descnplors 
2 Determine square loalage for each by measuring or estimating length and width. Land Use GIS maps may be used for this. 
3. Enter Ihe %Riparian Area {orlor field purposes. enter length and widlhl and Score lor each rioarian calegor'{ in the blocks below. 

Ensure the sums of 
%Rlparian Blocks 

equal 100 
Oplimai Suboptimal Marqinal Poor 

%Riparian Area 100 100 
Rioht Bank Score J 2 

Subel 0 I 0 0 2 

%Rl arian Area 40 100 
Lelt Bank Score :> 

SubCI o 3 1.2 0 
SubCI= %RA'Scores·O.Ol 
Rt BankCI> 2 CI 
LT Bank CI> 4.2 3.1 

CalCUlation of Function Capacity Index - T alai Scoreff otal Possible S e 01175 
FCI =#1120 

Barbour. et 
al .. 1999 
RSM/10; 
Parsons, et 
al., 2001 
AUSRIVAS 

Nortalk 
SMM 
Form 1 
Field 



l. HYDROLOGIC FUNCTIONS Referen~e-· 
ITEM VARIABLES 05\10\2006 Highway 904 Bridge SCORE Source 

1. FLOW REGIME: 
KDWP2000 

TYPE Perennial Intermittent wi Perennial Pools Intermittent Ephemeral Kansas 
Grade 10 9 8 7 6 5 4 3 2 1 0 4 Subjective 

2. CHANNEL CONDITION; Measurement or Observation of Stream Channel Conditions 

CONDITION CATEGORY GRADE or SCORE Barbour, 1999 
OJ>limal Suboplimal Marginal Poor EPA RBA page 

Natural channel; no structures or Some channelization (usually in Altered channol; 40¥SOV" Channel is actively downcumng or 5-21 : Newlon, 
channelization minfmal. No evidence bridge areas) or past channel of the reach channehred widening. >80% of the reach riprap 0 1998 USDN 

2a_Channel of downculting or excessive lateral alteration. but with significant or disrupted. Excess chanft.nelized. Degradation.dikes or NRCS SVAP 

ConditionlAUer 
cutting. Normal frequency Of recovery of channel bed and banks. aggradation: braided levees prevenl access to the page 7 

hydrological connection between Acv~plable frequency of overbank channel with.excessive floodplain. 
ation (natural, cllannel and floodplain. flows onto floodplain. frequency of overbank 

altered, or flows onto the floodplain< 
downcutting) Histoncal incision,dikes 

or levees restrict 
floodplain. 

Grade 10 9 8 7 I 6 I 5 4 I 3 2 I 1 0 0 

.-
CONDITION CATEGORY GRADE or SCORE wI assistance 

2b.Channel Optimal Suboptimal Marginal Poor and input from 

Capacity to Channel Capacity to Flow Frequency Channel CapaCity to Flow Frequency Channel Capacity to Channel Capacity to Flow Frequency Dr. Mike 

Flow 
Ratio is such that bank overflow from Ratio is such that bank ovc:rfiovi from Flow Frequency Ratio is Ratio is such thai bank overflow from Harvey and Stu 

Frequency 
storm events occur at a 1.25 to 2.5 storm events are more frequent tha such that banI< overflow storm events are more frequent than Travant 

year frequency, every 1.25 years or less frequent from storm events are every t1alf year or less frequent than 
Ratio (for 2- 0.75-1.25 than every 2.5 years. more frequent than every 10 years 
year peak <0.750[>1.25 every year or less <0.2401>2 

now) frequent than every 5 
years. 

< 0.50[>1.5 

Grade 10 9 8 7 6 5 4 3 2 1 0 0 

CONDITiON CATEGORY GRADE or SCORE Newlon, 1998 
Optimal Suboptimal Marainal Poor USDNNRCS 

Banks stable; evidence of erosion 0 Moderately slable; infrequent, smat Moderatety unstable: Unstable; no perennial vegetation at SVAP page 
bank failure absent or minimal; «50 areas of erosion mostly healed over. perennial vegetation to waterline: severe erOSion of both 10; Bamot/I; et 

2c.Channel of bank affected). perennial 5~30% of bank in reach has areas 0 waterline sparse (mainly banks; recently exposed tree roots al., 1999 EPA 
Bank Slability vegetation to waterline: no raw or minor eroSion and/or bank scoured or stripped by common; tree falls and{or severely R8A page 5-
(score each undercut banks {some erosion on undercutting; perennial vegetation 1 lateral erosion}. bank undercut trees common; many erode 

26: USACE, 
bank, left or outside of meander bends OX); no waterline in most places: recently held by hard paints areas; "raw" areas frequent along 

Norfolk 
right facing recently exposed roots: no recent exposed tree roots rare but present. (!rees. rock outcrops) straight sections and bends: obvious 

District, 2004 
downstream) tree falls; and eroded back bank sloughing; 60-100% of bank ha 

elsewhere; 30·60% of erosional scars, 
bar'lk in reach has areas 

of erosion and bank 
undercutting: recently 

exposed tree roots and 
Jioe..r.a.ol..b 

Grade (Left) 10 9 8 7 6 5 4 3 2 1 0 2 
Grade (Right) 10 I 9 I 8 7 6 5 4 3 2 1 0 2 

/wu·Score 2 

3 CHANNEL ROUGHNESS FACTORS 

CONDITION CATEGORY GRADE or SCORE Batbo(lr, 1999 

3a.Chanllel 
Optimal Suboptimal Marginal Poor EPARBA 

Sinuosity 
The bends in the stream incrense the The bends in the strean1 increase the The bends in 1he stream Channel slraight: waterway has bee Chapter 5 page 

stream lenglh 2.5 to 4 times longer stream length 1.5 to 2.5 times longe increase the stream channelized for a fong distance. 5-25:KDWP, 
(bends in low Ihan if it was straight Channel than if it was a straight line. Chann lenglh 1 10 1 5 limes Channellenglhlvatley length..9 .0 1996 

gradient lengthlvatley lengm atleest >1 5. length/valley length 1.2 to 1_5 longer than if it was a 
stream) straight line. Channel 

lengthlvalley length 1.0 
to 12. 

Grade 10 I 9 8 7 6 5 4 3 2 1 0 2 

CONDITION CATEGORY GRADE or SCORE KDWP, 1996 
Optimal Suboptimal Marginal Poor Kansas 

LIttle or no channel enlargement Some gravel bars of coarse storms Sediment bars of rocks, Channel divided into braids Of strean SUbjective 
3b. Bottom resulting from sediment and wel1·washed debris present. little sands, and sflt common; is c.~anneJizect substrate is uniform Evaluation of 
SubSlrate accumulation; channel is stable silt: moderalely stable moderately unstable sand< sil\. ciay. or bedrock: unstable Aquatic 

Composition Habitats 

Grade 10 I 9 J 8 7 I 6 I 5 4 I 3 2 I 1 I 0 0 



__ ""'~~N'.wO"""=-''''''=mN''' ;._.W.",,,,, ,'"'''''''---''';''''''' m.",,,,, .. _ 

i 
cONDm6f.n5ATEGORY GRADEor SCORE I({)WP, 1996,' 

Optimat Suboptimal Marllinal ! Poor Newton ot aI., 

'" DIverse baltom topography inCludin Channel bottom includes 5-7 of the Channel bottom includes Channel bottom includes <3 of the 1998 
:0 3c. Instream >7 of the following: deep pools, items listed in Optimal Category "< 5 of the items listed i items listed in Optimal Category USDNNRCS .~ 

Bottom boulders/gravel, logsllarge woody Optimal Category SVAP page 131 
~ Topography debris, back\vatersloxbo\-;s, 

'" overhanging vegetation, riffles. c 
0 vegetated shallows. rootVlads. 
>- undercut banks, or side channel c; 
0 poots 

~ Grade 10 9 8 7 6 5 4 3 2 1 0 1 

0 

" CONDITION CATEGORY GRADE or SCORE (f} 

ill or Optimal Suboptimal Marginal Poor 

ill 3c. Manning's 0.05 \0 0.099 0.035 10 0.05 0.021100.030[>0.1010 0.1610 0.20 due 10 excessive 
0.15 obstruction to flow or 0.01 100.02 du 

n to channelization and clean. smooth 
channel. 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 J 0 

CONDITION CATEGORY GRADE or SCORE USACE. 
Optimal Suboptimal Marginal Poor Norfolk 

3d. Channel Incision 1'211102"1.0 <1.2 and VVhere lncision ratio,.?'1.2 <:1.4 and Wnere Incision ratio.z-1.4 < 2.0 InCision ratio .,?-2.0 and VV'here channel District, 2004 
InCision channei slape >2%; Entrenchment Channel slope >2%. Entrenchment and \Nh.ere channel slope >2%, Entrenchment ratio_4.4: SAAM Fonn 1 

(TLB/BFD=BH ratio >1.4: Where channel slope ratio> 1.4: VVhere channet Slope slope >2%, VVhere channel slops.-5!%, til and VT 
R; 1IBHR'Adj :;!2%: Entrenchment ratio> 2 0 g%, Entrenchment ratio >2.0 Entrenchment milo> 1,4: Entrenchment ratio_-2,O Stream 
Factor=CI) Where cliannel slope Geomorphic 

.52%, Entrenchment 
Assessment ratio >2.0 
Phase 2 

TLB = 10 BHR= 1 
BFD = 10 

Grade 10 9 8 7 6 5 4 3 2 1 0 1 

4 DYNAMIC SURFACE WATER STORAGE 

CONDITION CATEGORY GRADE or SCORE Newton, et al., 
Oplimal Suboptimal Marginal POOf 1998 USDN 

4a.Pools Doop and shallow peols abundant; Pools present. but not abundant; Pools present, but Pools absent. or the entire boltom is NRCS SVAP 
(abundant, greater than 30% of the pool bottor! from 10-30% of the pool bottom is shallow: from 5-10% of discernible. No water =- zero, page 14; 
present or is obscure due to depth. or pools ar obscure due to depth. or tne pools the pool bouom is Barbour! et a/., 

absent) al least 5 feet deep. are atleasl S feel deep. obscure due to depth. or 1999 
the pools are less than 3 

feel deep. 

Grade 10 I 9 I 8 7 6 I 5 4 3 2 1 I 0 3 

4b. Channel CONDITION CATEGORY GRADE or SCORE 
Flow Stalus Oplimal Suboptimal Marllinal Poor Barbour, et al., 
(degree to Water reaches base 01 bolfllower Water fills> 7 5% of iIle available Waterfilts 25·75% of the Very lillie water;n channel and mosl. 1999 EPA RBI-

which channel banks and minima! amount of channel; or <25% of channel aVailable channel. and present as standing pools. No water :; page 5·19 IA-
isrilled) channel SUbstrate is exposed. Stlbstrate is exposed. lor riffle substrates are zero. 9#5; TCEQ 

mostly exposed. 1999; IIANR. 
Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 J a 22005 

Calculation of Function Capacity Index = Total Scorefr otal Possible Score 0.15 

FCI =#1100 



'Ii. WATER QUALlTYt610GE:OCHt:iVilCAL FUNCTIONEt'""' 
::.",."..,.--~ 

05\10'0)00 Hi;;fl\'ray 904 Bridge 
_~_._.=.-",,-,,.7.'='<""'~-' 

ITEM VARIABLES 

I 
TYPE I I I 
NOTES 

1. SEDIMENT TRANSPORT/DEPOSITION 

CONDITION CATEGORY GRADE or SCORE 

1a. Bank Optimal Suboptimal Maraina! Poor 

Stability (score 
Banks stable: evidence of erosion 0 Moderately stable; infrequenl, smal Moderately unstable, 30- Unstable: many eroded areas; "raw 
bank failure absent or minimal; lilt! areas of erosion mostly healed ove 60% of bank in roach has areas frequently along straight 

each bank, left polential for future problems. <5% 0 5-30% of bank in reach has areas 0 areas of erosion; high sections and bends: obvious bank 
or right facing bank affected. erosion. emsion potential during sloughing; 60-100% of bank has 
downstream) floods, erosional scars. 

Grade (Left) 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 I 0 
Grade (Right) 10 I 9 I I> 7 I 6 I 5 4 I 3 2 I 1 I 0 

Avg.Score 

CONDITION CATEGORY GRADE or SCORE 

1b. Channel Optima! -I SUboptimal Marginal Poor 

'" Bottom Bank Boltom 1/3 of bank is generally highly Bottom 1/3 of bank is generally Bottom 113 of bank IS Bottom 113 of bank is generally highly 
:0 
'" Stability 

resistant plant/soil matrix or materia resistant planUsoil matrix or materia . generally highly erodible erodible material; plant/soil matri>: ." material; pJantfsoil matrix severely compromised. '" > compromised. Q) 
c 
0 
.;;" Grade Left 10 9 I 8 7 ! 6 I 5 4 1 3 2 J 1 0 
(5 Grade (Right) 10 9 8 7 1 6 I 5 4 I 3 2 1 0 

,g fwg.Score 

~ 
0 or CONDITION CATEGORY GRADE or SCORE 0 
U) 

1c. Channel Optimal SUboptimal Marginal Poor ~ 

.l!l Sediments or >50% gravel or larger SUbstrate; 30·50% gravel or larger substrate; 10·29.9% gravel or large Substrate is uniform sand, silt. clay. c 
w Substrate gravel, cobble boulders; dominant dominant substrate type 1$ mix: of substrate; dominant or bedrock; unstable 

Composition substrate type is gravel or larger: gravel with some finer sediments; substrate type is finer than 
stable mOderately stable gravel. but may still be a 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 -' 0 

2 WATER APPEARANCE; Clarity or Visibility 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal Poor 

Very clear, or clear but tea~colored: OccaSionally cloudy, Considerable cloudiness Very turbid or muddy appearance most 
Objects visible at deplh 3·6 feel (less storm event. but clears rapidly; most of the time; objects the time: objects visible to depth <0,5 it; 

Water Clarity 
if slightly colored); no oil sheen on objects visible 31 deplh 1.5-3 It: ma visible to depth 0.5-1.5 It; slow moving water may be bright~green; 

surface;no noticeable film on have slightly green color; no oil slow sections may appea other obvious water pol!ulanls; floating 

submerged objects or rocks. sheen on water surface. pea·green; bottom rocks algal mats. $uriace scum. sheen or heavy 

or sumerged objected 
coat of foam 01\ sOliace. No water = zero 

covered with film. 

Grade 10 9 8 7 6 I 5 4 I 3 2 1 0 

3 PRESENCE OF AQUATIC VEGETATION; Presence and Percent Coverage 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marainal Poor 

Q) Clear water along entire reach: Fairly clear or slightly greenish Vlate Greemsh witter along entire Pca green, gmy, orbro'wo water along :0 3a. Nutrient '" diverse aquatic plant community along entire reach; moderate algal reach. overabundance of lush er\lin~ reach; den ... e stand::. of 
.~ Enrichment includes low q uantaties of many growth on slream substrates. green macrophytes; abundant macrophytes clog stream; severe algal 
> 

species of macrophyles; little algal algalgfowth. especially during blooms creale thicl~ algal mats In stream 
Q) 
r::: gro'A1h present. warmer months. ot NO algae presenl due to unstable 
0 subsltale. No water = zero, 
.?=< 
r::: 
0 

.2 
Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 :< I 1 I 0 

~ CONDITION CATEGORY GRADE or SCORE 
U) or Optimal Suboptimal Marainal Poor 
.l!l 3b. Aquatic Wnen present. aquatic vegelation Algae dominant in pools, laryer Algal mats present some Algal mats cover bottom. larger 
c 

Vegetation consists of moss and patChes of plants along edge. larger plants, few mosses plants dominate the channel or NO w 
algae. algae presenl due \0 unstable 

substrate. No wator ::: zero, 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 I 0 

SCORE 

2 
2 
2 

0 
0 
0 

2 

2 

1 

Reference 
Source 

Newton, 
tal., e 

1 

p 

998 
USDAtNR 
CS SVAP 

age 10; 
Barbour, 
tal., e 

1 999 EPA 

Galli, 
1 996 
Wash
COG 
RSAT 
No.1 

Barbour, 
etal., 
1 999 ; 
Petersen, 
eta!., 
1992 

Newion, 
etal., 
1998 
USDAt 
NRCS 
SVAP 
page 11 

Newton, 
et al., 
1998 
USDN 
NRCS 
SVAP 
page 12 

Petersen. 
etal., 
1992 
RCEform 
No. 13 



4 COMPOSITION OF ORGANIC MATTER: Detritus. 
¥.'-"~-"~-" 

CONDITION CAT!=GORY GRADE or SCORE 
Optimal Suboptimal Marginal Poor 

Mainly consisting of leaves and wood Leaves and wood scarce; fine No leaves or woody Fine organic sediment ¥ black IT1 color 
without sediment organic debris without sediment. debris: coarse and fine and iou! odor (anaerobic) or 00 

organic maHer with sediment present due to excessive 
sedimenL scouring 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 I 2 I 1 I 0 

5 LAND USE PATTERN: Beyond Immediate Riparian Zone 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal Poor 

Undisturbed, consisting of forest Permanent pasture mIxed with Mixed row crops and Mainly row crops 
pnstine naUve prairie. and/or natura woodlots and swamps. few row pasture; some wooded 

wetlands, crops areas may be present bu 
as isolated patches 

Grade (Left) 10 I 9 I 8 7 6 5 4 I 3 2 1 0 
Grade (Right 10 9 8 7 J 6 5 4 I 3 2 L 1 L 0 

Avg.Score 
6 RIPARIAN ZONE WIDTH AND CONTINUITY: 

CONDITION CATEGORY GRADE or SCORE 
6a. Riparian Optimal Suboptimal Marginal Poor 
Zone Width Width of riparian zone :.18 meters ('-2 WIdth 01 ripafian zone 12-18 meters (1f2- Width of npanan zone 6-12 Width of riparian zone < 6 meters (natural 
(from stream ch,mnel widths. with irees. shrubs, or tall 1 active channel w.dth w/trees. !>hrubs, 0 meters (1!3~ 1/2 active vcgalion less than 113 aclive channel 

edge to field) gtOlSSC;S}. human activities have not grasses). hUman activities have i'ninhnally channel widlh vegelated). Wldth), liltle riparian vegetation due to 
impacted zone. impacted zone. impacted by human activities. human activities, 

Grade (left 10 9 8 7 J 6 J 5 4 I 3 2 I 1 I 0 
Grade RiQht) 10 L 9 8 7 I 6 I 5 4 I 3 2 I 1 I 0 

Avo.Score 
CONDITION CATEGORY GRADE or SCORE 

Optimal Suboptimal Marginal Poor 
6b. Riparian >90% plant density of mature trees or 75.901Vo streamb~nk vegetation. mixed 50·75% slreambank. Less than 50% streambank vegetation 

Zone shrubs, prairie grasses., or marsh plants. young Sp~ClecS along channel a.nd mature vegetation of I'l"t)'.ed grasses coverage consisling mostly of pas lure 

Vegetation riparian tone intact or disruption from trees: behind; disruption evident with and sparse young tree or grasses, few trees & shrubs; low plant 

Protectionl 
grazingJmow~ng minimal. breaks occurring at in'CNals. of >50 shruh spedes; breaks density; bank deeply scarred with gutlies 

meters, frequent with some. gullies an along its. length. 
Completeness and scars every 50 meters. 

Grade (Left) 10 J 9 L 8 7 I 6 J 5 4 I 3 2 I 1 I 0 
Grade (Right) 10 I 9 I 8 i 7 I 6 ! 5 4 I 3 2 I 1 I 0 

Avg.Score 

I Calculation of Function Capacity Index = Total ScorelTotal Possible Score 
FCI = #/80 

2 

1 
3 
2 

3 
1 
2 

2 
2 
2 

0.1875 

Petersen, 
lal., e 

1 982 
RCEform 
No. 15 

Petersen, 
elal., 
1 992 
RCEform 
No.1 

a 
1 

Barbour, el 
I., RBAtI 
0; 

Petersen, 
e/ aI., 1992 
RCE #2; 
USDN 

Barbour, 
etal., 
1999 RBA 
#9; 
Petersen, 
etat., 
1992 
RCE form 
#3 and 4 



ItL HABITAT FUNCTIONS 

ITEM VARIABLES 

2 

3 

5 

6 

7 

8 

05\10\20D6 Highway 904 Bridge 
Reference 

SCORE Source 

1 FLOW REGIME 

2 EPIFAUNAL SUBSTRATE/AVAILABLE COVER 
o Hmal 

Within stream bed, greater thon 50% 
coverage hy stab!e habitat features, 

favomble for stream falJOa] colonization 
and lor fislllamphilJlan cover. Most habitllt 

features non transient. Features may 
include snags. submerged logs. tlJldercut 
banks. r001S, cobble, rocks, perslstenlleaf 

paCks. pools nnd glides, or olher stahle 
habitat at a stnge 10 allow colonization 

Suboplimal 
Withio S\(~3m bed, 30·50% covemg 
by stable habitat features favorable 
for stream faunal colonizallon andior 
fisbJamphibk1n cover. Many habitat 

foalutcs fl01 tl1l11sient. (See Excellent 
Category (or habilal fealme 

components.) 

3 STREAM BOTTOM SUBSTRATE: Pool Substrate Characterizal;on 
Oolimal Suboptimal 

Mixturo ofsubstrnte malerial,>, with graVel 
and firm sand prevalent: root mats arm 

Soubmerged vegelation common. 

Mixture of soft sand. mUd. Of clay; 
mud may be dominant; some loot 
mats and submerged vctJatalion 

present 

Mar inal 
Within stream bed, 10·30% 
coverage by stable habitat 

feaiures lavorablc for strcnm 
fauna! coJoniz;).tion and/or 

fishfamphibiuo cover; fUlbilal 
availability may be less than 
desirable. substrate may be 
Irequenlly disturocd. (See 

Excellent Category for habitat 
feature components,) 

Maroinal 
AU mud cr clay or sand bottom; 

little or no root mat no 
submctgcd vegetaUon. 

Poor 
Less than 10% habitat features 

present: laO'. of habitat is- obvious: 
substrale un!:lab!c orl,lcl;ing: 

concrete lined ch(lnncls. Habitat 
fealLlfcs and pools buried or lacking. 

channel b<:IlIom frlay be ltnt 

Poor 
H.ud pan clay or bedroc.k; no root 

mat or subme.rlled vegetation 

USACE 
Norfolk, 
2004 
SAAM 
Form 1 
(page 2); 
Barbour,ot 
al.1999 
EPARBA; 
Parsons. et 
al., 2001 
AUSRIVAS 

Barbour, e/ 
al.1999 
RBA#2b 
page 5·14; 
Parsons, el 
al" 2001 

bG~ffi~d~e----~--~1~O~--r-~9~'---~8--4---'--'--~6~-r--~-4----~--~--,,--4---~2--'-~~-r--cO~4-----~1 AUSRIVAS 

4 POOL VARIABILITY 
Ootimal 

Even mix of lartHHhallow.ltl:rge·t1eep. 
small·shallow. small.deep poois present 

Suboptimal 
Majority of peals large-deep; \'ely 

few ShaUow. 

Maroinai 
Shallow pools much more 
preVillent thufl deep pools 

Poor 
Majority of pools small·shallow or 

pools absent 

~G~r-ed~e----~--~1~O~--r---9~-r--~8--~--7~-'--~6~-r---5--~--~--~--~3~--'r-~2--'-~~-r--~--r---~1~ 
5 SEDIMENT DEPOSITIONISCOURING .. l_-"--..L_!..-......l--~--L......:=.--..L--...::.--......l---'!..--L..-=.--..L--'---1----"---~---"1 

Optimal 
<6~ of ch..'lnnc.l bo:\oll'l aHected by scow or 

depo:llion 

Suboplimal Marginal Poor 
f>'30"';~ atfecteo b)' !;CC!IJ( or d~flNm)Qn, 30"50% Oil/t!ctod by ,"com Of -~~~;~""h:C.,:-;, ;""0';;%'7.':, '="."b"'o'''''o=m=",:-:.:-:,::"::,,i 

Scour:'lt cOnSlrh::I>on~ a.'",l wetue graces d~p05Itiol\ ()P.PO~11S tmd '$cour at of nux or ennn!){\. neatly yearltll'lg POO:Si 
stCt'pN~, $omt; dr:pt;!).r:lOn ir. P{!o!~ obs.lroc.1ioflS, conslm:hoos <lnd miflim~1 Of 3b~f!l'\\ duti to he;J"'Y 

hend:., SCI'M f<!hl'l9 of poolS. dCjXlSltmn tlf (>XC{!S!;l'Jl: Iocouring. 

Barbour, et 
al.1999 
RBAil3b 
page 5·16; 
Parsons. et 
al., 2001 

Barbour, al 
al.1999 
RBA#4 
page 5·17; 
Parsons. el 

b:= __ -t __ =_-,_,,-,_-;;-_I--=r_-.-;: __ T"'-;,......4-_-r_.....,-_-:;-_-+_.,,--, __ .--,_..,,_t--_---:;-Ial .• 2001 
Grade 10 9 8 7 6 5 3 2 0 1 

6 CHANNEL FLOW STATUS 
OPtimal 

Water leltttJes the base of bolh lower 
baoks; <5% of cllannel substrate is 

exposed 

Suboptimal 
-Water fills). 75% of the chMoel: ()( 

<25'%. of channel substrate is 
exposed 

Maroinal Poor 
WalcrfiUs 25*75% of Inc Very 1i!lla walerin the ch3nncland 

available en.moel and/of rim!: mostly prt~scnt in standing poolS; or 
stJbs\(:Ucs. :.ue mostly exposed stream is dry 

TCEQ. 
1999 HAP 
Vl/iKsheet 
BarbotJr. et 
al.1999 
RBMIS 
page 5·19. 

hG"'r=a:;de:---+----;1o;O:--.,--9"'""-,---;;8--+--"'7---r--';:6-.--""5--+----~--,---..,3;---1-~"";,"""'''''1 ~T"-T---;o;---I-------;do Parsons. el 

7 CHANNEL ALTERATION 

o~~~a21~~~~_+~~~~S~Ub~o~p!!i'm~al~~~4-~~~M~a~(Q~'=na~I~~~~~~:~~P~o~o~r~~::=~ f-~c:::-h."'n-".::7Ii",.:Oti"'OI1:-', nltcration. ordrcdgitlg Some ol1c(nlion or ChnnneHzalion Altcration or channelization BankS shOred wilh {J<Jbitlll. tiprap. or 
absent 'Of minimal; normal nnd stable present. usuati)' adjacent to may be c)'1eosive; concrete. Concfct~ or fiprt1p lined 

stmam meander paHem, Al!e-ration by SIRlclures" (Stich as bridge cmb:mkrncnls. (including SIXli\ channels. Inslrcam habitat 
stormwater inputs absent or minima! abutments or culvertS): evidence of plies} or shOring structures significantly aite!ed by stormwaler or 

past aller-Ilion. (I.e •. chnnnelilntion) present on both banks: normal other inputs. Over 80% of the 
may be present. but slream pallern stable slream meander paHern SVe.10'\ reach Olt!erod. 
and stability have recovered: recent has not recovclcd. Alteration 

alteration is not prescnt Minor from stcrmwater inputs may be 
altcratioll trom storow/~ler or other' eXlensive, 40·80% of stream 

inputs. leach altered. 

8 CHANNEL SINUOSITY 
Oolima, Suboptlmal MarQinal Poor 

USACE 
Norfolk 
District, 
2004 
SAAM 
Fonn 1 
(Field) page 
2; Barbour. 
elal.1999 
RBA#6; 
Parsons. et 
al., 2001 



9 

10 

11 

12 

~Dends in the stream incr\l~se the I The bends in the stle:am increase the 
stfcam Icogth 310 4 times lon9~( than if it stream length 2: to :) limes I(lnger 

was in a sl.rnighl Lee (Note. channel than iI it WR$ in a slralghl linc. 
I.ltakiing is considered r)ormn! in coastal 
plains and other low-lying areas. This 
paramete! is not easily rated in these 

areas), 

Grade 10 9 8 5 

The bends m the sheam 
increase lhe stream 1 to 2 

times !Olltler IIII'Jn if it W<JS In a 
slm!ght line 

Cllanncl .5tm!ght: watelwilY tlm, becn 
channe!ir.:.;:;-d for a lOng distance 

2 o 

9r8~A~~~JK~S~T~A~B~ILrl~TY~(S~C~O~R~E~E~~~Cp~~tm=8=~~N~K~-----'r------S~U~b~OO~II~in=la~I------'-----~M~a=~r~lin~a"I-----'---------np=oo=rr-------~ 
Banks stable; evidence or eros.ion or bank MOderately stable; inflcQue:nl. small 
failure absent or minimal; «5% of bank areas of erosion mostly healod over. 

nflccted), perennial vegetation to walcrline; 5<;:O'~ of bank In reach has areas of 
no raw or undercut Mots (some erosion on minot erosion and/or bant. 

outsidn of monnd(lf bends O.K.); no undercutting; perennial vegetalion to 
recently exposed roolS; no recent tree falls: walelline in most places; recenlly 

exposed tree roots rare bul present. 

Moderately unst..1ble: pcrermlal Unstable: no ptHcml;al vegetation al 
venet.-,tion 10 waterline sparse waterline; severe erosion of bolh 
{mainly scoured ot slripped by banKS: recently exposed tree rools 
lateral erosion}, bank held by Common; tree falls and/or severely 

hard points {trees. lOCk undercut trees common; many 
outcrops} and eroded bnck eroded areas; "raw" areas frequent 

elsewhere: 30·60% ofbDnk In along straight sections and b!,!nds: 
rench has areas oJ erosion and ob"iOus bank sloughing; 60-100% of 

bank uodelcutting; Icccnlty hank has erosional scat'S. 
ex!)Osed tree (Oots and fine root 

hairs common: high erosion 
potential during floods 

2 

! Barbour, et 
al.I999 
RBA#.7b; 
Parsons, at 
al., 2001 

.AUSRIVAS 

Barbour. e/ 
al.1999 
RBA #8; 
Parsons.ot 
al., 2001 
AUSRIVAS; 
USACE 
Nodolk 
District. 
2004 SAM 
#3; Scholz 
and Booth 
from 

~~~--4---~~---,---o--.---o--4--~--~--~--r--e--~--~~--,---~---~--~--,---~-.--~--~----~Henshaw. Grade 10 9 7 6 5 3 2 1 0 
Grade 10 9 7 6 5 2 1 0 

10 VEGETATIVE PROTECTION (SCORE EACH BANK 
o timal 

Mo(e than 900/ .. of the strll'nmbank surfaces 
and immcdiale riparian 20nes COVCtC!d by 

naU .... !! vegelatil)fl, inchJoing tlees. 
uoderslory shrubs, or nonwoody 

macrophytes; vegeln!ive disruplion through 
grazing or mowing m1lljmal or !lot evident: 
almost all plants aHowea to gl'ow naturally. 

Suboptimal 
70·90% of IIle S[fc3mbanl';. st.iffaces 
covered by nalive vegetation. bul 

one class of plants is. not wen
represented; dismpt!on evident but 

not "fretting full plant gro'wth 
polentia[ to any great extent; morc 
Ulall one-half of tho potential plnnt 

stubble height remaining. 

AVQ.Score 

Mar inal Poor 
50.70% of the strcambanl> Less than 50% of the slreflmban\:. 

surfaces covered by vegetation: surfaces (".overed by veuelation: 
disruption obvioos; patches of disruption 01 streambaol; vegetation. 
bare soli or closely cropped is very lligh: vegetation has been 

vegetation common: less than rCmove<! 10 5 cenlimeters or less in 
one·htIU of the polential plant averago stUbble he~h!. 

stubble heigtu remaining. 

2 

Barbour. et 
al.1999 
RBA119; 
Parsons. el 
al .. 2001 
AUSRlVAS; 
KDWP 
2000; 
Petersen. 

~G~r~ad~e~--+----1uO----'--'9---r--"8~~--'--'--~6~·--r-~5~-r--~4---'--~3,---j--~2---r--'--'--~0~-t----~3~ 

11 RIPARIAN ZONE SCORE EACH BANK) 
Optimal Subo limal Mar9inal 

\fJldth or riparian lone >1a meters; IHunM Width of riparian z:ono 12~18 meters: Wld!!l 01 riparian zone 6-12 
ac{jvilies (I.c., parking lots, roadbeds. clear- human activities have impacted zone meters; human activitieS hnve 

cuts, lawns, or crops} have not lmpaC1ed Ollly minlmally), irllpilcled zone a great dcal. 
lone. 

Poor 
Width of ripsrian ZOHe <6 meters: 

\title or flO riparian vegelation due to 
hum"n activities. 

·Grode----·I----~1~O~--.---9~-r--"a--4-~7~-r--~6~-r--'5--~--~4---,--~3~--r--n2--.---.-~--~0,--t-----:3 
~G~r~ad~e===jt===::1o~===1==::;9:=j:--···-·8"----··L.--·--..f;'-7-::.-::.i-::.-::.'i6:.-::.-:::.J:.-::.-::.7S;:_-_+l..-_-.::. . ..:.:'.LC--... -_4.J. -.... _-.-__ ..:;,,;..._::::~C::::=_2~_-_-...Lf-7:-_=--i~'::~~_:1+i_----..:;0,t-::~;::::::::~33 

Avo.Score! 

12 RIPARIAN HABITAT ·CONDITION {SCORE EACH BANK 
Optimal SUboptimal'- Maramal ~ Poor 

>~;~ i~~~~n~~I:~~~I~~~~~~~~~~·f~~~~t :~~~ ~~~l~~ G(~~~~~n:~:~:::~:, r>;Zsce~~~~j~~"!i~~17r!:IC T;:~~:S:u;:o;~~~~~: :~:~~~~ 
layers may include: sapling. shrub, (See Excellent Category for cover. lands. culvericn stfe.arns. moweO and 
herbaceous, and leaf liller indudirtg examples of additionol forest layers.) for cxamptcs of addniona! maintained herbaceous areas, 

mosses/Hchens tlnd WOody debris.) Score al Scor-c: at the high and of Good range forest (ayers.) Score at the flfOll denuded surfaces. actlvel~' grilled 
the hi9h end of Excellent range if ~2 if ~2 additiOn;!1 forest layerS ate cnd of F('Iir range if ~2 pasture. and etc. 

additional layers ore present. Score at (;)\'1 present. Score al!",'" end ir 5.1 addiUoflallaycfS. are preselli. 
enCf if ~1 additional taycf!i' nrc present. additional riJlCSllayers afe present Score at low end if::,1 

OR cutover areas with slumps aduitionnllaycrs are present 
remaining. OR Mea consists 01 non-

maintained and muuralizM 
dense herbaceous andlor 

woody veQc!ation. 

Grade 10 8 7 G 5 :; 2 BelOW 
1 Dalineate riparian areas along each stream bank into Condition Categories and Condition Scores using the above descriptors 
2. Determine square footage for each by measunng Of estimating length and widlh. land Use GIS maps may be used for this. 
3. Enter lhe %Ripalian Area (or for Held purposes. enler lenglh and width) and Score for each nparian calego,), in Ihe blocks below. 

Ensure the sums of 
%Riparian Blocks 

eoual1oo 
I Optimal Suboptimal Marginal Poor 
%Rlparian Area 25 75 100 

Riohl Bank Score 3 2 
Subel 0 0 0.75 1.5 

%Riparian Area 60 40 100 
Left Bank Score 5 

StlilCl o 1.2 o 

Rt Bank Ct> 2.25 CI 
l T Bank CI> 4.2 3.225 

Calcu!allon of Function Capacity Index - Total ScorelT otal Possible Sc< 10.193542 
FCI = #112 

Barbour, et 
at.. 1999 
RBA#10; 
Parsons. el 
al .. 2001 
AUSR1VAS 

Norfolk 
SMM 
FOffii1 

Field 



L HYDROLOGIC FUNCTIONS Reference 
ITEM VARIABLES 0510512006 Highway 38 Bridge SCORE Source 

1. FLOW REGIME: 
KDWP2000 

TYPE Perennial Intermittent wi Perennial Pools Intermittent Ephemeral Kansas 
Grade 10 9 S 7 6 5 4 3 2 1 0 4 Subjective 

2. CHANNEL CONDITION: Measurement or Observation of Stream Channel Conditions 

CONDITtON CATEGORY GRADE or SCORE Barbour, 1999 
Optimal Suboptimal Marginal Poor EPARBApage 

Natural channel; no structures or Some channelization (usually In Altered channel: 40·80% Channel is actively downcutting or 5-21; Newton, 
channelization minimal. No evidence bridge areas) or past channel of the reach channelized widening. >80% of the reach riprap a 1998 USDAI 

2a.Channel 
of downcuUing or excessive latera! alteration. but witl1 significant or disrupted. Excess channnelized, Degradation,dikes or NRCS SVAP 

ConditionlAlter 
cutting. Normal frequency of recovery of channel bed and banKs. aggradation; braided levees prevent access to the page 7 

hydrological connection between Acceptable frequency of overbank dlannel with excessive floodplain. 
alion (natural, channel and floodplain. flows onto floodplain. frequency of overbank 

altered, or flows onto the floodplain. 
downcutJillg) Historical incision.dikes 

or levees restrict 
floodplain. 

Grade 10 J 9 I 8 7 I 6 I 5 4 I 3 2 I 1 I 0 0 

CONDITION CATEGORY GRADE or SCORE wi assistance 

2b.Channel Optimal Sliboptimal Marginal Poor and input from 

Capacity to Channel Capacily to Flow Frequency Channel Capacity to FlcrH Frequency Channel Capacity to Cilannel Capacity to Flow Frequency Dr. Mike 

Flow 
Ratio is such that bank ovcrflO\.\, (rom Ratio is such that bank overliow from Flow Frequency Ratio is Ratio is such that bank overflow from Harvey and Stu 

Frequency 
storm events occur at a 1.25l0 2.5 storm events are more frequent thar s\leh that bank overflov storm events are more frequent than Travant 

year frequencyv every 1.25 years or less frequent from storm events are every half year or less frequent than 
Ratio (for 2- 0.75-1.25 than every 2.5 years. more frequent than every 10 years. 
year peak <0.750r>1.25 every year or less <0.24 or >2 

now) frequenl than every 5 
years. 

< 0.5 or>1.5 

Grade 10 1 9 8 7 I 6 J 5 4 J 3 2 1 0 0 

CONDITION CATEGORY GRADE or SCORE Newton, 1998 
Optimal SubopJimal Marginal Poor ·USDAlNRCS 

Banks stable; evidence of erosion 0 Moderalely stable: infrequenl smal Modaralely unstable; Unstable; no perennial vegelation at SVAP page 
bank failure absent or minimal: (<50 areas of erosion mostly healed over. perennial vegetation to waterline; severe erosion of both 10; BarbOllt; et 

2c.Channei of bank affected). perennial 5~30% of bank in reach has areas 0 waterline sparse (mainly banks; reeenlly exposed tree roots ai" 1999 EPA 
Bank Stability vegetation to waterline; no raw or minor erosion and/or bank scoured or stripped by common; tree falls and/or severely RBApage5, 
(score each undercut banks (some erosion on undercutting; perennial vegetation t lateral erosion), bank underclit trees common; many erode 

26; USACE., 
bank, left or outside of meander bends O.K.): ne waterline in most places; recently held by hard points areas; "raw" areas frequent along 

Norfolk 
right facing recently exposed roats; no recent exposed tree roots rare but present. (trees, rock oulcrops) straight sections and bends; obvious 

Dislfiel, 2004 
downstreall1) treefalis: and eroded back bank slougl1ing: 60·100% of bank h. 

elsewhere: 30-60% of erosional scars. 
bank in reach has areas 

of erosion and bank 
undercutting: recently 

exposed tree roots and 
, f,n" roo' hoi" e.ommon' 

Grade (Left) 10 9 8 7 6 5 4 J 3 2 1 I 0 2 
Grade (Right) 10 9 8 7 6 5 4 3 2 1 0 2 

Avg.8core 2 

3 CHANNEL ROUGHNESS FACTORS 

CONDITION CATEGORY GRADE or SCORE Barbour, 1999 

3a.Channel 
Optimal Suboptimal Marginal Poor EPARBA 

Sinuosity 
1118 bends in the stream Increase the The bends In the stream Increase the The bendS in Ihe strf'.arn Channel straight; watelway has beef Chapter 5 page 

stream lenglh 2.5 to 4 Jimes looger stream length 1.5 to 2.5 times tonge Increase the stream channelized for a lang distance. 5-25;KDWP, 
(bends in low than if it was straight. Channel 1han if it was a slr8lg11t line. Channe length 1 to 1.5 times Channellengthlvalley lenglh_<l.O 1996 

gradient lengUlivaliey length at least >1.5. lengthlvaJley lenglh 1.2 to 1.5 longer than if it was a 
stream) straight line. Channel 

lengthlvalley length 1.0 
to 1.2. 

Grade 10 9 8 7 6 5 4 J 3 2 1 0 0 

CONDITION CATEGOHY GRADE or SCORE KDWP,1996 
Optimal Suboptimal Marginal Poor Kansas 

Litlle or no channeJ enlargement Some gravel bars of coarse stones Sediment bars of rocks, Channel dIvided. into braids or strearr Subjective 
3b. Bottom resulting from sediment and well,washed debris present, mtlo sands. and sill common; is channelized: substrate is uniform Evaluation of 
Substrate accumulation, Channel is siable sili: moderatety siable moderately unstable sand, sill, clay. or bedrock; unstable Aquatic 

Composition Habitats 

Grade 10 I 9 I s 7 I 6 I 5 4 I 3 2 I 1 I 0 3 



II<OWP, '199(;; GVNLJI • IUN CATEGOJW C;~ADE or SCOf{E 
Optimal Suboptimal Marginal Poor Newlon ef al., 

III Diverse bottom topography includin Channel bottom includes 5~7 of theiChannel bottom includes Channel boltor'/) includes <3 of the 1998 
:3 3c. Instream >7 of the following: deep pools, items listed in Optimal Category < 5 of the items listed i, items listed it) Optimal Category USDNNRCS ro 

~ Bottom boulderslgravel. logsflarge woody Oplimal Category SVAP page 131 
Topography debris, backl.'/atersioXbows, 

'" overhangIng vegetation, riffles, c; 
0 vegelated shallows. rootwads. 
~ undercut banl\s, or side channel c; 
0 pools 
~ 

'" Grade 10 e 9 8 7 6 5 4 3 2 1 0 0 

8 
CONDITION CATEGORY GRADE or SCORE (f) 

~ or Optimal Suboptimal Marginal Poor 

Manning's 0.05 \0 0.099 0.035 to 0.05 0.021 10 0.030r>0.10 10 0.16100.20 due to excessive w 3e. 
0.15 obstruction to !low or 0.01 to 0.02 du 

n to channelization and clean. smooth 
channel. 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 2 J 1 L 0 

CONDITION CATEGORY GRADE or SCORE USACE. 
Optimal Suboptimal Marginal Poor Norfolk 

3d. Channel Incision rntio,?1.0 <1.2 and VI/here InCision ratio~?1.2 <1.4 and Where Incision ratio2'"1.4 < 2.0 InciSion ratiO 2'2.0 and Where channel Dis/lief. 2004 
tncision ctlannel slope >2%; Entrenchment channel slope >2%, En1renc.t'lment and Wnere channel slope >2%, Entrenchment ra[jo~:-1.4: SAAM Form 1 

(TLB/BFD=BH ratio> 1.4; Where channel slope ratio >1.4: Where channel slope slope> 2%. Where channel slope_<1%. #1 andVT 
R; 1/BHR*Adj ::.2%; Entrenchment ratio ~·2.0 ;S2%. Entrenchment ratio >2.0 Entrenchment ratio ;.1.4; Entrenchment rallo,:!i.O Stream 
Factor=CI) Wnere channel slope Geomorphic 

~2%. Entrenchment 
Assessment ratio >2.0 
Phase 2 

TLB - 10 BHR= t 
BFD - 10 

Grade 10 9 8 7 6 5 4 3 2 1 0 0 

4 DYNAMIC SURFACE WATER STORAGE 

CONDITION CATEGORY GRADE or SCORE Newlon. e/ al., 
Optimal Suboptimal Marolnal Poor 1998 USDN 

4a.Pools Deep and shallow poots abundant: Pools present. but not abundant; Pools present, but POOlS absent, or the entire boUom is NRCS SVAP 
(abundant. greater than 30% of the pool bolton from 10-30% of the pool bollom is Shallow: from 5-10% of discernible. No waler =. zero. pa;)e 14; 
prescnt or is obscure due to depth. or pools ar obscure due to depth, or the pools the pool botlom is Barbour, ot al.. 

absent) at least 5 feet deep. are at least :5 feet deep. obscure due to depth. or 1999 
the pools are less than 3 

feet deep. 

Grade 10 I 9 I 8 7 6 5 4 3 2 I 1 I 0 2 

4b. Channel CONDITION CATEGORY GRADE or SCORE 
Flow Status Optimal Suboptimal Marllinal Poor BamolJr, et al., 
(degree to Water reaches base of both lower Water fills >75% of Ihe available Wat.r fiUs 25-75% of the Very little water in channel and mosll 1999 EPARBA 

which channel bankS and minimal amount of channel: or <25% of channel available channel, and present as standing poo!s. t.J.o water;::. page S-19/A-
is filled) channel substrate is exposed. substrate is exposed. Jor riffle substrates are zero. 9#5; TCEQ 

mosllyexposed. 1999;VANR, 
Grade 10 9 f 8 7 I 6 I 5 4 3 2 J 1 J 0 1 2005 

Calculation of Function Capacity Index - Tolal Scoreff otal Possible Score 0.12 

FCI =#/100 



'TCWATERQUAUTYIB!OGEOCHEM!CAl i"UNCnONS 
"''''''''''to, ::',,-=c: 

05\O5121)()(; f'li'ghwal' 36 Bri'ctge 
ITEM VARIABLES 

TYPE I I I 
NOTES I 

1. SEDIMENT TRANSPORT/DEPOSITION 

CONDITION CATEGORY GRADE or SCORE 

1a.Bank Optimal Suboptimal Marginal 

Stability (score 
Banks stable, eVidence of erosion 0 Moderately stable: infrequanl, smal Moderalely unslable: 30· 
bank failure absent or minimal. hili areas of erosion mostly healed ove 60% of bank in reach has 

each bank, left polential iorfuture problems. <5% a 5-30% of bank in reach has areas 0 areas of erosion; high 
or right facing bank affected. erosion. erosion potential during 
downstream) floods. 

Grade (Left) 10 I 9 I 8 7 I 6 5 4 I 3 
Grade (Right) 10 I 9 I 8 7 I 6 5 4 3 

CONDITION CATEGORY GRADE or SCORE 

1b, Channel Optimal Suboptimal Marginal 

'" Bottom Bank Bottom 1/3 of bank is generally highly Bottom 113 of bank is generally Bottom 1/3 of bank is 
:0 .m Stability 

resistant plant/son matrix or materia ,resistant plant/soil matrix or materia . generally highly erodible 
co maleria!; planVsoil matrix 
> compromised, 
Q) 
c 
0 
.?::- Grade (Left) 10 I 9 I 8 7 I 6 I 5 4 I 3 
{5 Grade (Right) 10 J 9 I 8 7 I 6 I 5 4 I 3 

.£ 
:;0 
0 or CONDITION CATEGORY GRADE or SCORE " (1) 

1e. Channel Optimal Suboptimal Marginal 

~ Sediments or >50% gravel or larger substrate: 30·50% gravel or larger substrate; 10-29.9% gravel or large 
w Substrate gravel, cobble boulders; dominant dominant substrate type is mix. of substrate; dominant 

Composition substrate type is gravel or larger; gravel with some finer sediments; substrate type is finer than 
stable moderately stable gravel. but may still be a 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 
2 WATER APPEARANCE: Clarity or Visibility 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal 

Very clear, Of clear but tea-colored; Occasionally cloudy. especially afte Considerable cloudiness 
objects visible at depth 3·6 feel (leSS storm event. but clears rapidly; most of Ihe time; objects 

if slighlly colored): no oil sheen on objects visible at depth 1.5·3 ft; ma visible to deplh 0.5-1.5 II; 
Water Clarity surfacc:no noticeable film on have slighlly green color; no oil slow sections may appea 

submerged objects or rocks sheen on water surface. pea·green; bollom rocks 
or sumerged objected 

covered with film. 

Grade 10 J 9 L 8 7 I 6 I 5 4 I 3 

3 PRESENCE OF AQUATIC VEGETATION: Presence and Percent Coverage 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal 

III Clear ... ·'ater along entire reach; Fairly clear or slightly greenish wal, Greenish watcr along enllre :0 3a. Nutrient .!!! diverse aquatic plant community along entire reach; moderate algal reach; overabundance of lush 

'" Enrichment includes low quantaties of many growth on stream substrates. green macrophytes; abundant 
> 

species of macrophytes; liUle algal algal growth. espeCially during 
Q) 
c growth present. warmer months. 
0 
>-
'2 
0 

Grade 
.£ 

10 I 9 I 8 7 6 5 4 3 

~ CONDITION CATEGORY GRADE or SCORE u or Optimal Suboptimal Marginal rJ) 

.2! 3b. Aquatic Wnen present, aquatic vegetation Algae dominant in pools, larger Algal mats present, some 
c 

Vegetation consists of moss and patches of plants along edge. larger plants, few mosses w 
algae. 

Grade 10 I 9 I 8 7 I 6 I 5 4 I 3 

·'V_"'''''' 

I 

Poor 
Unslable: many eroded areas; "raw 

areas frequently along s!raight 
sections and bends; obvious bank 
sloughing; 60·100% of bank has 

erosional scars. 

2 I 1 I 0 
2 I 1 I 0 

Avg.Score 

Poor 
Bottom 11~ of bank is generally highly 

erodible material; planVsoil matrix 
severely compromised, 

2 I 1 I 0 
2 I 1 I 0 

Avg.Score 

Poor 
Substrate is uniform sand, sill. clay, 

or bedrock; unstable 

2 I 1 I 0 

Poor 
Very turbid or muddy appearance most 
the time; objects visible to depth <0.5 ft; 
slow moving water may be brighl·grecn: 
other obvious water pollutants; floating 

algal mals. surface scum, sheen or heavy 
coat of foam on sUlface. No water = zero 

2 L 1 I 0 

Poor 
Pea ge(!-cn. gray, or brown water along 

entire reach; dense stands of 
macrophytes clog stream; severe algal 

blooms creale thick algal mals in stream 
or NO algae present due to unstable 

substrate. No water:::: zero. 

2 I 1 I 0 

Poor 
Algal mats cover bottom. larger 

plants dominate the channel or NO 
algae present due to unstable 
substrale. No water = zero. 

2 I 1 I 0 

SCORE 

3 
3 
3 

0 

0 

3 

1 

1 

R 
S 

eference 
ouree 

Newton, 
tal., e 

1 
U 

998 
SDNNR 
SSVAP 
age 10; 
arbour, 
tal., 

C 
p 
B 
e 
1 999 EPA 

Galli, 
1 995 
Wash. 
COG 
RSAT 
No.1 

Barbour, 
tal., e 

1 

1 

999 ; 
Petersen, 
etal., 

992 

e 
1 

NeVllon. 
tal" 
998 

USDAI 
NRCS 
SVAP 
p age 11 

NeVlton, 
etal., 
1998 
USDA! 
NRCS 
SVAP 
page 12 

Petersen, 
eta/., 
1992 
RCEform 
No. 13 



4 COMPOSITION OF ORGANIC MATTER: DetritUs. 

CONDITION C."TEGORY GRADE or SCORE 
Ootimal Suboptimal Marginal Poor 

Mainly consisting of leaves and wood Leaves and wood scarce; fine No leaves or woody Fine organic sediment ~ black in color 
without sediment. orgamc debris wilhout sediment. debris; coarse and fine and foul odor (anaerobic) or no 

organic matter wI[h sediment present due to excessive 
sediment. scouring 

Grade 10 I 9 I 8 7 I 6 I 5 4 3 2 I 1 I 0 

5 LAND USE PATTERN: Beyond Immediate Riparian Zone 

CONDITION CATEGORY GRADE or SCORE 
Optimal Suboptimal Marginal Poor 

Undisturbed, consisting of forest, Permanent pasture mixed with Mixed row crops and Mainly row crops 
pristine native prairie~ sndfor natura woodlots and swamps, tew row pasture; some wooded 

wetlands. crops areas may be present bu 
as isolated patches 

Grade (Left) 10 I 9 I 8 7 I 6 5 4 3 2 1 I 0 
Grade (Right) 10 I 9 I 8 7 I 6 5 4 3 2 1 0 

Avq.Score 
6 RIPARIAN ZONE WIDTH AND CONTINUITY: 

CONDITION CATEGORY GRADE or SCORE 
6a. Riparian Optimal Suboptimal Marginal Poor 
Zone Width Width of riparian zone ::.18 meters (i~2 Wldlh of riparian zone 12-18 melers (112A Width of riparian zone 6-12 Width of riparian zono <: G moters {natural 

(from stream channel widths with trees. shrubs, or tall 1 active channel \'lidlh wJtrees, shrubs, 0 meters (1J3:-112 active- vega:lion less than 113 active channal 

edge to field) grasses), human activities have not grasses}, human activi1ies have minimally channel widih vegetated), widlh}. Utile riparian IJcget;)tion due to 
impacted zone. impacled 1..0ne. lmpac!ed by human activi1ies. human activities. 

Grade left 10 9 8 7 6 I 5 4 I 3 2 1 1 J 0 
Grade (RiQht) 10 9 8 7 6 5 4 I 3 2 1 0 

AVQ,Score 
CONDITION CATEGORY GRADE or SCORE 

Optimal Suboptimal Marginal Poor 
6b. Riparian >90% plilnl density of ma1ure trees or 75-90% slreambank vegetation, mIxed 5()"7S% streatnbnnk Less lhan 50"/0 streambank vegetation 

Zone shrubs, prairie grasses, or marsh plants, young species along channel and mature vegetation of mixed grasses coverage consisting moslly of pasture 

Vegetation riparian ,one intact or disruption from trees behind; disruption evident "lAth and sparse young tree or grasses, few trees &. shrubs; low plant 

Protection! 
grazing/mowing minimal. breaks occurring at intervals of:>50 shrub species; breaks density; bank deeply scarred \"<11h gullies 

meters, frequent wilh some gullies all along its length. 
Completeness and scars every 50 meters. 

Grade (Leftt 10 I 9 I 8 7 I 6 I 5 4 I 3 2 I 1 I 0 
Grade (Right) 10 I 9 , 8 7 I 6 I 5 4 I 3 2 I 1 I 0 

Avg.Score 

I Calculation of Function Capacity Index = Total Scoreffotal Possible Score 

I FCI -#180 

1 

2 
1 

1.5 

3 
1 
2 

3 
2 

2.5 

0.1875 

Petersen, 
etal .. 
1 992 
RCEform 
No. 15 

Petersen, 
et al., 
1992 
RCEform 
No.1 

1 

Barbour; et 
a!., RBA# 
o· 

Petersen. 
etal., 1992 
RCE#2: 
USDN 

Barbour, 
et aI" 
1999 R8A 
#9; 
Petersen, 
elal., 
1992 
RCEform 
# 3 and 4 



III. HABITAT FUNCTIONS 

ITEM VARIABLES 

3 

4 

6 

7 

8 

05\05\2006 Highway 36 Bridge 

1 FLOW REGIME 

2 EPIFAUNAL SUBSTRATE/AVAILABLE COVER 

Grade 

Optimal 
Within stream bed, greater than 50% 
coverage by stable habitat features, 

favorable fOf stream (aunal colcniz:aHon 
and/or fish/amphibian cover. MOSlllabilat 

features non transient. Features may 
include songs. SUbmerged logs. undelcut 
banks. roots. cobble. fOcts, persislent leaf 

packs, pools and glides. or olher stable 
habilat at ~ stage to otlow colooiza1ion 

10 9 

SuboPtimal 
Within stream bed. 30-50% coverage 
by stable habitat fea.tures favorable 
for stream faunal co!oni:wHon and/or 
ftShiamphlolnn coYer. Many hnbl1al 

fcntures not Itansient (See Excellent 
Category for habitat fealufe 

components.) 

6 

3 STREAM BOTTOM SUBSTRATE, PoOl Substrate Characterization 
Optimal Suboptimal 

Mixture of substrate materials, with gravel 
aod fIrm sand preva.lent: root mals and 

submerged vegetation common. 

Mixture of soft sand, mud, or day; 
mud may be domInant; some root 
mats ilnd submerged vcgat~liofl 

present. 

Maf1linal 
Within stream bed, 10·30% 
coverage by slabic habitat 

fealures favorable for slreo:m 
faunal colonilaUon alltl!or 

fish1amphibian cover. habnat 
avanabHi!y may be less than 
desirable, substrate may be 
frequenUy disturbed, (See 

ExccUt'nt Category for ttabiJa\ 
fl1llture components.) 

3 

MarQlnal 
All mod or clay Of sand bollom: 

Hille or no rool mat; no 
submerged vegetation. 

Poor 
Less thun 10% habitat features 

presM!: }.'lel: of hnbilal is obvious: 
substrate unstable or lacking; 

concre\e lined channels. Habitat 
leatures and POOlS buried or lacking, 

channel bottom rnay be flat 

2 o 

Poor 
Hard pan clay Of bcdroc~,. no root 

nmt or submcrgC<1 vegetation. 

Reference 
SCORE Source 

USACE 
Norfo/k, 
2004 
SAAM 
Form 1 
(page 2); 
Barbour, el 
.1. 1999 
EPARBA; 
Parsons. e! 
.1,.2001 
AUSRIVAS 

Barbour, el 
al.1999 
RBA#2b 
page 5·14; 
Parsons, et 
al., 2001 

bG~rn=d~e~--t---~1uO~--'--'9~-r--08--~--'--'--'6~-r--75--~--~--~--~~--:f--~2--'---~-'--"--~--~1~AUSRIVAS 

4 POOL VARIABILITY 

Even mix oflargc-shaI!O".v, large-deep. 
small-stmllow, small·dcep poolS ptescnt 

Suboptimal 
Mn}Orily of pOOls largn·dMP: vnry 

fewshaUow, 

Marain.1 
Shallow pools much more 
prevalent Ihan deep jlOOl$ 

Poor 
Majority of pools small-slmUO\'1 or 

pOOlS abselll 
Barbour, el 
81.1999 
RBA#3b 
page 5·16: 
Parsons. el 

=---f--=--r--;:---r---,;--~-:;--.--;:--'---;"-~--;----'---""--+--:;---r---;---'r--;;---t-----,1al., 2001 
Grade 10 9 8 6 3 2 

5 SEDIMENT DEPOSITiON/SCOURING 
Ootimal SubQ2timai Marainal Poor 

<5% of drilnntl bottom affected b~ $CQur 01 5,20% :lfected by ~~OUf (lr depo5f\itIn. So.·50% il:ffec\ed Of SC{l\l! or Mot~ Umo 50% of ln~ bottom iii a MMe 
<icposrtior}, Scour 0\ (:on:.trirlions :md wellrc grades dcpos:lion Depb$!'\s and s.cour at of Ii:'>K 01 th:mge nc;ltly yu:uiollg. Pools 

sU .. ~pen. Some de~$;-:I()n III poets. ob~lruet:""mt.. c:m:;ifictions ;'loa n~:fI!mal or absent d!,ll;! to heavy 
bends. Some- taiflg of pools dcpo:!iClon or exces~r..>e seoutlng 

Barbour, ef 
al.1999 
RBA#4 
page 5·17; 
Parsons, el 

f== ___ +-__ ....,..,:--_.,...---;:--...,... __ -;:---j_-"._,.---:~...,... __ .,.---j ___ ..,-__ -,-__ '7'_-+ __ ~......., __ .....,._...---::---+ __ -::-Ial., 2001 
Grade 10 9 8 7 6 5 3 0 

6 CHANNEL FLO"'"W,.:....:S'"'T..:..A:.:.TU"'S"'-==:-;-______ --,;--____ -::--;-..."........,. __ --,;--____ ~__,__o_----_r------.,,_------_l 
Optimal SubOPtimal Marq;nal Poor 

Waler reaches the base of both lower 
b.mks: <5% of channel substrate is 

exposed 

Water fills >75% of (he channe::t or Water !illS 25~15% of the Very liUle water in Ihe channel aud 
<!25~ of channel substrale IS available cbannel and/or lifflc mas-tty present in standing poolS; or 

c):posoo sUbstrates are moslly exposed stream is dry 

TCEQ, 
1999 HAP 
Wrksheet 
Barbour, al 
al.1999 

bG~r=ad~e~--+----1<<0~--~-,9---r--08;---I---7~~--''--.-~5--~-~---,--~3---1---;:2;---r-~~-~0~-t----~1 

RBA#5 
page 5·19; 
Parsons, et 

7 CHANNEL ALTERATION 

r-;:c;Cha::n::".::;:.!i::Z."'tiO::"~~"..PI::lt~=~"':Q'::1 nC'. 0::rC;d;::red::;g::in::g;--\-;s::o::m:;:-e-:nl;;:le::"r~'!'~o=~)"'o~"'rti"'~7"',:=~n::e"'Hz::.;CIrQ=n-+-;-AI;;-:le-::"''''(;::on'''~"'~~~I!.!l~!.!:n=le'''liz::n"''tio·:-::-n . h6'~.=n;Cb:-:s:;:ho=r:;:-ed;;-:v::';~~~"'~=~b"'iu::nC'. n::p"'r.::p-, o::1r 
abSent or minimal; norma.! and sla.t)le prnscnt. usually adjacent to rna)' be (lx-Iensi,,£:; concrete. Concrete or riprap lined 

stream mCMdc{ paltcro, Alteration by s.tructures. {such as bridge emool1lintents (inClUding spoil chanMls. InSlfc:un hnbiUtl 
5tormwnter inputs absenl or IwniTnal abutments orculver1s}; eVidence of plies) or shOring structures significanUy a!lered by stofffiwater or 

past alteration, (I.e .. channe-lil.alion) present on both banks: nonnal other mputs. Over 80% of the 
may be present. bpi stream pattern stable stream meander patlen1 str(lam ft33Ch altered. 
and stabiltty have- recovered; recent 1'l<"H~ nol rocovefC;d, AUerntiol1 

alteration is tlOt prescnt Minor from stormwatcr lnpuls may b<~ 
allcmUon from siormwnter or olher e:dOl1sive. 40..80% 01 slream 

inpuls. rcach alte(ed, 

USACE 
Norfolk 
District. 
2004 

i~:'M1 
I (Field) page 

'12; Barbour, 
et 8/. 1999 
RBA#6; 
Parsons. et 
al., 2001 

pG~r~ad~e~ __ L-__ ~10~ __ ~~9~-L __ ~~ __ ~ __ ~~6~_L __ -~5'~:·~1~:::}4:::~~::~~3~-_-_-_+L-_-_~~2~::~::~::~~:~.~~--__ ~.-.. ~----.", 
8 CHANNEL SINUOSITY 

Optimal Subo tlmal MarOlnal Poor 



9 

10 

11 

12 

I The oo:ods hl'itiestream"Pi.;";(casc the I The bcmds in the stream illG1'c;}setlW --··-T"i1; ~nds in lhe stream 
sIr/Hun kmgth 3 to.4 times loot/or 1han if it! stream length 2 to 3- times longer increase the stream i to 2 

I Glw(lnc-l strfil{lht; \'la1eMar ha!> been! 
ch::mneHz.ed for s long: distance 1 

was "10 OJ s.lralghl line. (Note· channel than if it was in a straight line-. times longer Hmn if it was in a 
brakiing is considoreCi oOfmnl in conslal straight line 
Plain.s and other low-lying areas. This 
parameter is not easily r.aled in tMse 

lucas). 

Grade 10 9 8 6 5 3 

9 BANK STABIUTY SCORE EACH BANK) 
Ootimal Suboptimal 

Banks stable; evi::l~nce of erosion or baok Moderately stable; infrequent. small 
failure nbs-en! or minimal; «5% of bnnk. arcas of erosion mostly hcal00 over. 

affected), perennial vegetation to watel1ino: 5-30% of bank in (each has aroas or 
no raw or ullCicrCll\ b~lflks (some erosion on minor erosion and/or bank 

ol.1lside of meandO( bends O.K.); nO undcfculling; percnni<ll vegetatIon to 
fecenlly exposed rools:: no reeenliree falls; w3terline in most places: recently 

exposed tree roots rare but present. 

Marginal 
Moderately unstable; perennial 
vegetation to waterline sparse 
{mainly scoured or stripped by 
lateral erosion}, bany. held by 

hard points (trees. rock. 
outcrops) and eroded back 

elsewhere; 3()"SO% of bank in 
reach has areas of erosion and 

bank undercul!ing; recently 
exposed tree foots and fine rool 

hairs common: high erosjon 
potential durint} floods 

2 o 

Poor 
Unst3~C; no ~rennial vcgclnUoo at 

waterline: SGvero Qlosion of both 
banks; tccenlly exposed tree rools 
common; tree faUs and/or severely 

undercllt trees common; many 
eroded areas; ~raw" areas frequent 
stong straight sccUons and bends; 

obviOUS bank sloughing; 60·100% of 
bank h(1s eroSional scars. 

o 

Barbour. sf 
al,1999 
RBA#7b; 
Parsons. el 
AI .. 2001 
AUSRIVAS 

Barbour. et 
al. 1999 
RBA #8; 
Parsons; et 
al., 2001 
AU5RIVAS; 
USACE 
Norfolk 
Dislricl. 
2004 SAM 
#3; Scholz 
and Booth 
from 

bG~m~d~e~--+---~1~0----'-~9~-'--~ao--+--~7'-~--~6'-~---'5--~--~4~--r---~3~--+-~2~-r--~--'-~0,--+-----,rl3 Henshaw. 

Grade 10 9 8 7 6 5 4 3 2 0 1 

10 VEGETATIVE PROTECTION (SCORE EACH BANK 
o lima! 

More Hum 90% of the stro:lmbaor. surfaces 
and immediate riparian zones: covered by 

""live vcyelalton, including Irees, 
understory shrubs, oc noowoody 

mnc(ophyles: vegetalive dismption lhrough 
grazing or mowing minimal or not evident; 
nlmos! all plants allowed to grow nolurally. 

Suboptimal 
70-90% of thc 5lreamban~ 5unaccs 
covered by native vE.."gctation. but 

one class of plants is no! well
represenled; disruption evident but 

no~ atfe<:lIng full planl growth 
potential to any great extent: more 
than one-hnlf of the po\enUal plant 

stubble heighl remaining. 

Ava.5corel 

Marginal Poor 
50-70% oflhc strcambnllK Less IhanSO% ufthc streambank 

surfaces covered by vegetation; sUilaces. covered by vegctalion: 
disolplion .obvious; palches of disruption of slrc;ambank vegetation 

bar<: soil <I( closely cropped is very high: vegetation hns been 
vegetallan common; less thnn removed 10 5 centimeters or less in 
one-half of the p01ential plant average slubble height. 

slubble height remaining. 

Barbour, el 
al.1999 
RBA#9; 
Parsons, et 
al .• 2001 
AUSRIVAS: 
KDWP 
2000; 
Petersen, 

bG~ffi~d~e----~--~1~0~--'---9~-r--~8--4-~7~-r--'6~-r--~5--4---~4~--'---~3~--~~2--'-~'--'---'0~~ 
Grade 10 9 8 7 6 5 4 3 2 0 1 

11 RIPARIAN ZONE (SCORE EACH BANK 
Optimal Suboptimal Marainal 

Wtdth of ripatilln zone :.>18 meterS: human Width of riparian tone 12-1-8 meters: Width 01 ripannn zone 6-12 
actiVIties (I.e., parkioglots, rOildbeds. clear· human activities have Impacted Z:Qne melers; human aClivJ1ies have. 

cuts, Inwns, or crops.) have oot impacted only minimally). Imp.1cted zone a great de.;i!, 
zone, 

Ava. Score 

Poor 
Width of riparian zone <6 mcters~ 

ntlle or no riparian vegetation due to 
htlman nclivifics. 

2 

~G~rn~d~e~~+---~lAO----r-~9~-'--~8~-+--~7~-'--~6~-'---5~-4----~---r--~3~--+-~2~-r--~1~-r--~O~-+-----,rl3 
I~G~h~"d~e~--r-~~1~O~--+-~9~~--~8--1-~7~-+--~6~~--~5--1----7---4--~3~--r-~2~1-~1--~--~O--+-~--~1 

Avg.Score; 2 

12 RIPARIAN HABITAT CONDITION (SCORE F-ACH BANK) 
Ooumal Suboptimal Mar inal Poor 

Tree stratum (dbh>3Iochcs) Pfesent. w1th Tree strn1um (dbh>3 inches) prosenl, Tree stratum (dbh~~ inChes) Tree stratum ~bsenl; imperviou$ 
>GO% tree CilOOpy cover. (/\dditional (oresl with 30% to 60% tree canopy cove(. present, vr.!h ..:30% tree canopy surfaces, croptands. mine spoil 

layers may include; sapling. 5hrub. {See Excollent Category fOr cover. {Sec Excellent C1:ItC'gory lands, Cllivertcd streams, mowed <md 
hcrbacc-Ous, and leaf 1~1ef including examples of ~ddition;tl forest laycuq for examples of additional mnintnioed herb.,ooous arens, 

Imr,ss,,,m,chenSl,ndWO,>dydebris.l' Scor.c at Score m the high cnd ()f Good range forest lilyers,) Score at lhe high denuded surfaces, ac!ively grr.zcd 
the high CnO of Excellent range if ~2 if::!.2 addilional forest layt'!(5 am end of Falrrnngo if ~2 PilSlUiC. and etc, 

addrtional layers arc present. Scon: at lpw present. Score at low end j[!:.1 ndditi<lnall<1yers are present 
end If ~1 additicnallayers are presenl. addilionil! forest layers me presenl Score allow end if::'1 

OR ClIlOl/er areas with stumps addl!ionallayels arc. pros!!n!. 
remaining, OR area consisls of non· 

maint~inG{} and naturaiized 
di!nse he~bac{lous and/or 

wOoOy vegetation. 

Grade 10 9 8 7 6 5 3 2 
1. Delineate rlpanan areas along each stream bank into Condition Categones and Contillion Sceres uSing the above descriptors 
2. Determine square footage for each by measuring or estimating length and width. Land Use GIS maps may be used for Ihis. 
3. Enterthe %Riparian Area or for field purposes. enter length and width) and Score for each riparian cat.oory in the blocks below. 

limal Suboptimal MaroinaJ Poor 

o Below 
Ensure Ihe sums of 
%Riparian B!ocks 

equal 100 

Barbour. et 
a/.. 1999 
RBAI/10: 
Parsons, ct 
al., 2001 
AUSRIVAS 

NorfolK 
SMM 
Form 1 
Field 

Rieht Bank 
~:I::rjan Area 1-____________ +-________________ -+ _________________ I-____ ..:.1~~O'----t-~1'"'O'"O'--t-L-----j 

SubCl 0 0 Q 

%Riparian Area 60 40 100 
Left Bank Score 5 

SubCl o 3 12 0 
SubCI: %RA'Scores'O.Ol) 
Rt BankCI> 2 CI 
L T Bank CI> 4.2 3.1 

Calculation of Function Capacity Index = Total Score{fotal Possible Sc ,ll.159167 
FCI =#112 



ATTACHMENT C 



BRIEF DESCRIPTION OF THE ECOLOGY FOR THE IDENTIFIED SPECIES 

INSECTS 
Mayflies (Ephemeropterans) (all larvae identified) 

Baetidae are widespread and abundant occurring in a variety of streams and also in 
permanent and temporary ponds or littoral zones (areas of shallow water where light 
penetrates to the bottom allovl'ing for rooted plant growth) oflakes. 

Caenidae are widespread and common in a variety of lotic (running or flowing streams) 
and lentic (standing water) habitats, including slow-moving strean1S of all sizes, spring 
seeps, marshes, swamps, ponds, and lakes. They frequent sediments and often are 
partially covered with silt. They are generally more tolerant of lower levels of dissolved 
oxygen. 

Heptageniidae are widespread and abundant in streams, wave-swept shorelines of lakes, 
or in vernal (in the Spring) ponds adjacent to streams. They typically inhabit rocks, 
wood, debris, and other strata to which they cling. 

Flies, midges, and mosquitoes (Dipterans) (all larvae identified) 

Ceratopogonidae or biting midges typically live in mois1: terrestrial habitats; however, 
many species do occur in aquatic habitats that include marshes, swamps, ponds, lakes, 
and streams. 

Chironomidae or midges are the largest family of aquatic insects. They inhabit all types 
of permanent and temporary aquatic habitats. Larvae are an extremely important part of 
the aquatic ecosystem serving as prey for other organisms. Larvae are quite tolerant of 
lowered levels of dissolved oxygen including some species surviving in areas where 
oxygen levels are undetectable (blood worms - which were identified at all sampling 
locations). The larvae are primarily herbivores and detritivores feeding on fine bottom 
particles. 

Culicidae or mosquitoes are common and widespread usually occurring in shallow, non
flowing or semi-Howing habitats such as swamps, shallow temporary or permanent ponds 
and marshes, and heavily vegetated margins of lakes and streams. They are not found in 
moving water or water subjected to wave action. The reason for this is that they obtain 
oxygen from use of breathing tubes at the water surface and wave action and current 
disrupt the water surface inhibiting their ability to obtain oxygen. Mosquitoes often 
dominate the insect community of temporary ponds and marshes, especially those that 
flood in spring and summer. The mosquito larvae feed on organic debris and 
microorganisms. 

Dolicopodidae or long-legged flies develop in a wide variety of lotic and lentic habitats. 
Little information is available for this family. 



Dragonflies and Damselflies (Odonates) 

Libellulidae (Dragonfly) occur in a variety of permanent and temporary lentic habitats 
where they crawl on vegetation and debris. Usually found along littoral areas of lakes, 
penn anent ponds, vernal ponds and marshes, cattail marshes, sphagnum swamps, and 
bogs. They are highly beneficial predators feeding primarily on insects, especially 
mosquitoes. 

Coenagrionidae (Damselfly) is a Ientic species found mostly in permanent ponds, 
marshes, swamps, and littoral zones of lakes. They occasionally occur among vegetation 
in Palts of streams with little or no current. They are highly beneficial predators feeding 
primal'ily on insects, especially mosquitoes. 

Aquatic alld Semi-Aquatic Bugs (Hemipterans) (Adults) 

Corixidae or water boatmen are found in most permanent aquatic habitats and frequently 
invade temporary ones as well. They feed primarily on detritus, algae, protozoans, and 
other extremely small animals including insects. 

Water Beetles (Coleopterans) (Both larvae and adults) 

Gyrinidae or whirligig beetles are widespread and abundant. Most species are lentic with 
larvae found mostly among submerged vegetation. Larvae are predators feeding on 
invertebrates while the adults al'e scavengers feeding on dead animals or preying on small 
invertebrates. 

Haliplidae or crawling water beetles are often abundant in shallow lentic or lotic 
vegetation choked habitats, They are known to overwinter in terrestrial sites adjacent to 
the water. They are usually found on submerged vegetation or algae. Both the adult and 
larvae are predators of invertebrates. 

Hydrophilidae or water scavenger beetles are a large and abundant family tllat mostly 
inhabits shallow, vegetated pool and pond habitats. Adults feed on both living and 
decaying vegetation whereas the larvae are voracious predators. 

Collembula (Spring Tails) are grouped in the class Insecta; however, there is discussion as to the 
continued inclusion of Collembula in the class Insecta. For this discussion, they al'e included 
with the class Insecta. Spring tails are semi-aquatic species located on the surface of marshes, 
ponds, in quiet areas of lakes, and other dal11P areas feeding primarily on algae, detritus, alld 
other organic material. 

CRUSTACEANS 
Amphipods or scuds (Peracarida) have a widespread distribution and are extremely abundant. 
Amphipods tend to be located in shallow, clear waters, including springs, spring brooks, streanls, 
pools, ponds, and lakes typically attached to rooted vegetation or algae. They are omnivorous 
scavengers feeding on plant and animal material. 



Cladocerans (Water Fleas) are widespread and abundant occurring in all but the harshest 
freshwater habitats. While they are more abundant in lakes, ponds, and sluggish streams, they 
also occur in quiet water and in marginal vegetation in rushing streams. Some species can 
tolerate low levels of dissolved oxygen. They primarily feed on organic detritus, bacteria, algae, 
and protozoans. 

Copepods are found in a wide variety of aquatic environments ranging from lakes, slow moving 
streams and rivers, swamps, wetlands, marshes, temporary ponds, and small puddles. Copepods 
are present but less abundant in flowing water of streams and rivers. They are more tolerant of 
low dissolved oxygen than water fleas. They are an important link in the aquatic food chain. 

Astacidae (specifically Cambaridae) or crayfish are typically found in the following habitats: 
shallow lentic and lotic waters, lakes, ponds, marshes, ditches, low-gradient large rivers, springs, 
and terrestrial burrows leading to groundwater. They feed on both plant and animal materials 
and are efficient scavengers. 

Ostracods (Seed Shrimp) are found in nearly every conceivable aquatic habitat ranging from 
temporary and permanent ponds, lakes, intermittent and permanent streams, ditches and 
irrigation canals. Most are scavengers feeding on bacteria, molds, algae, and detritus. 

ARACHNIDS 
Hydracarina (Water Mites) are widespread and abundant readily found in all types of aquatic 
environments. They are typically found in lakes, temporary pools, springs, riffle habitats, and 
interstitial spaces. They are food for many aquatic invertebrates. 

GASTROPODS 
Planorbidae (Snails) are widespread and fairly diverse. Planorbids possess hemoglobin as a 
respiratory pigment and therefore call live in low oxygenated conditions. One of the most 
intriguing aspects of the biology of freshwater snails is their adaptation to the relative 
ephemerality of their habitats. They feed on microscopic algae, filamentous algae, aquatic 
plants, and dead organic matter. 
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ATTACHMENT B 

Letter Dated August 28, 2006 from Alan Plummer Associates, Inc. 
to Edward Motley, Chiang, Patel and Yerby, Inc. 



STEPHEN r COONAN.!',£, 

f).fJ.',,'ID-A GUDALF:E. 

BETTY LJORDAN. r~E. 

ALAN H.!'LUMMER.jR .• PE .. DEE 

RICHARD H.SMITH.rE. 

AI.AN R.TUCKER.rE 

·120 SOUTH UNIVERSITY DRIVE 

,bloO 
FO;(T'WORHi TEXA$ 76 I l>7-S737 

P;;ONE Slt.OOS-111!(; 

METRO OI?-'!l7n·2544 

fAX ;>11'570-£5 •• 

346-0402 

August 28, 2006 

Mr. Edward Motley, P .. E. 
Chiang, Patel, and Yerby, Inc. 
1820 Regal Row, Suite 200 
Dallas, Texas 75235 

RE: Biological Conditions within the North Sulphur River - Proposed Lake Ralph 
Hall 

Dear Mr. Motley: 

An on-site investigation for assessment of the terrestrial and aquatic communities 
outside of the conservation pool and within the project area was conducted on 
August 24 and 25, 2006. This assessment was performed to quantify existing 
conditions pre-construction of Lake Ralph Hall and to predict the post-construction 
improvements or detriments to these communities. In conjunction with this 
assessment, the North Sulphur River was observed to determine the extent of water 
within the channel. 

The North Sulphur River was visually assessed at tlu'ee locations: FM 904 Bridge, 
FM 2920 Bridge, and tlle FM. 64 Bridge. At each location, no water was observed 
within the channel. Photographs from the visual assessment are included in 
Attachment A. In a letter dated June 15, 2006, conditions within the North Sulphur 
River as of May 10, 2006 were described which included descriptions of aquatic 
organisms observed. The l.etter summarized that the aquatic organisms observed are 
"common and abundant throughout the area and would be expected to colonize 
ephemeral and intermittent pools within the NOlth Sulphur River. The fact that flow 
in the river occurs only in response to rain events, leaving the bed of the river 
essentially dry the vast majority of the time would strongly suggest that a sustainable 
community of aquatic organisms cannot and does not exist within the river channel. 
The organisms observed are opportunists, temporarily sustained by the ephemeral 
pools and the limited temporal habitat tllese pools provide." 

The observation of no pools or any water witllin tlle channel during the August 24 
and 25, 2006 investigation substantiates this conclusion. Should you have any 



· Edward 
August 28, 2006 
Page 2 of2 

P.E. 

questions or comments, please feel free to phone either Loretta Mokry or myself at 
(817) 806-1700. 

Sincerely, 

ALAN PLUMMER ASSOCIATES, INC. 

Attachment 
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Pl. 904 bridge look ing west. 

) P2. 904 bridge looking east 
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ATTACHMENT C 

Calculations of Instream Flow Requirements for Lake Ralph Hall 
As Prepared by R. J. Brandes Company, August 20, 2003 



APPLICATION OF LYONS METHOD FOR INSTREAM FLOW REQUIREMENTS 
LAKE RALPH HALL - NORTH SULPHUR RIVER 

RJBCO / 08-20-03 

Drainage Area at Ralph Hall Dam Site: 100.9 square miles 

Drainage Area at Gage No. 07343000 276.0 square miles 

Ratio of Dam-to-Gage Drainage Areas: 0.366 

TCEQ Minimum Flow for Water Quality: 0.1 cfs (7Q2 Flow) 

TCEQ Minimum Flow for Water Quality: 6 ac-ftlmonth 

MONTH MEDIAN * MEDIAN LYONS LYONS PRELIMINARY 
FLOW FLOW %OF MINIUMUM MINIMUM 

AT AT MEDIAN ENVIRON. FLOWS ENVIRON. FLOWS 
GAGE DAM SITE FLOW AT DAM SITE AT DAM SITE 

cfs cfs cfs ac-ft cfs ac-ft 

JAN 26.0 9.5 40% 3.8 211 3.8 211 
FEB 40.0 14.6 40% 5.8 325 5.8 325 
MAR 36.0 13.2 60% 7.9 486 7.9 486 
APR 28.0 10.2 60% 6.1 365 6.1 365 
MAY 24.0 8.8 60% 5.3 324 5.3 324 
JUN 11.0 4.0 60% 2.4 144 2.4 144 
JUL 1.6 0.6 60% 0.4 22 0.4 22 
AUG 0.2 0.1 60% <0.1 3 0.1 6 
SEP 0.5 0.2 60% 0.1 7 0.1 7 
OCT 1.6 0.6 40% 0.2 14 0.2 14 
NOV 9.3 3.4 40% 1.4 81 1.4 81 
DEC 20.0 7.3 40% 2.9 180 2.9 180 

* Based on 1949-2002 mean daily flow records. Total = 2,164 
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Appendix G 

Hazardous Materials Radius Report 
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Target Property Information
Proposed Lake Ralph Hall Project Area & Pipeline Alignment
Texas  

Coordinates
Area centroid (-95.968948, 33.4594742)
535 feet above sea level

USGS Quadrangle
Farmersville, TX
Greenville Nw, TX
Honey Grove, TX
Celeste, TX
Wolfe City, TX
Commerce North, TX
Gober, TX
Ladonia, TX

Geographic Coverage Information
County/Parish: Fannin (TX) , Collin (TX) , Hunt (TX) 
ZipCode(s): 
Celeste TX: 75423
Dodd City TX: 75438
Farmersville TX: 75442
Honey Grove TX: 75446
Ladonia TX: 75449
Leonard TX: 75452
Wolfe City TX: 75496
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FEDERAL LISTING

Standard Environmental Records

Search
Radius

Database Acronym Locatable Unlocatable (miles)

EMERGENCY RESPONSE NOTIFICATION SYSTEM ERNSTX 0 0 TP/AP

FEDERAL ENGINEERING INSTITUTIONAL CONTROL SITES EC 0 0 TP/AP

LAND USE CONTROL INFORMATION SYSTEM LUCIS 0 0 TP/AP

RCRA SITES WITH CONTROLS RCRASC 0 0 TP/AP

RESOURCE CONSERVATION & RECOVERY ACT - GENERATOR RCRAGR06 0 0 0.1250

RESOURCE CONSERVATION & RECOVERY ACT - NON- RCRANGR06 0 0 0.1250
GENERATOR

FEMA OWNED STORAGE TANKS FEMAUST 0 0 0.2500

BROWNFIELDS MANAGEMENT SYSTEM BF 0 0 0.5000

DELISTED NATIONAL PRIORITIES LIST DNPL 0 0 0.5000

NO LONGER REGULATED RCRA NON-CORRACTS TSD FACILITIES NLRRCRAT 0 0 0.5000

RESOURCE CONSERVATION & RECOVERY ACT - NON-CORRACTS RCRAT 0 0 0.5000
TREATMENT, STORAGE & DISPOSAL FACILITIES

SUPERFUND ENTERPRISE MANAGEMENT SYSTEM SEMS 0 0 0.5000

SUPERFUND ENTERPRISE MANAGEMENT SYSTEM ARCHIVED SEMSARCH 0 0 0.5000
SITE INVENTORY

NATIONAL PRIORITIES LIST NPL 0 0 1.0000

NO LONGER REGULATED RCRA CORRECTIVE ACTION FACILITIES NLRRCRAC 0 0 1.0000

PROPOSED NATIONAL PRIORITIES LIST PNPL 0 0 1.0000

RESOURCE CONSERVATION & RECOVERY ACT - CORRECTIVE RCRAC 0 0 1.0000
ACTION FACILITIES

RESOURCE CONSERVATION & RECOVERY ACT - SUBJECT TO RCRASUBC 0 0 1.0000
CORRECTIVE ACTION FACILITIES

SUB-TOTAL 0 0

Additional Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

AEROMETRIC INFORMATION RETRIEVAL SYSTEM / AIR FACILITY
SUBSYSTEM

AIRSAFS 0 0 TP/AP

BIENNIAL REPORTING SYSTEM BRS 0 0 TP/AP

CERCLIS LIENS SFLIENS 0 0 TP/AP

CLANDESTINE DRUG LABORATORY LOCATIONS CDL 0 0 TP/AP

EPA DOCKET DATA DOCKETS 0 0 TP/AP

ENFORCEMENT AND COMPLIANCE HISTORY INFORMATION ECHOR06 1 0 TP/AP
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Database Acronym Locatable Unlocatable
Radius
(miles)

FACILITY REGISTRY SYSTEM FRSTX 3 0 TP/AP

HAZARDOUS MATERIALS INCIDENT REPORTING SYSTEM HMIRSR06 0 0 TP/AP

INTEGRATED COMPLIANCE INFORMATION SYSTEM (FORMERLY
DOCKETS)

ICIS 0 0 TP/AP

INTEGRATED COMPLIANCE INFORMATION SYSTEM NATIONAL
POLLUTANT DISCHARGE ELIMINATION SYSTEM

ICISNPDES 1 0 TP/AP

MATERIAL LICENSING TRACKING SYSTEM MLTS 0 0 TP/AP

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM NPDESR06 0 0 TP/AP

PCB ACTIVITY DATABASE SYSTEM PADS 0 0 TP/AP

PERMIT COMPLIANCE SYSTEM PCSR06 0 0 TP/AP

SEMS LIEN ON PROPERTY SEMSLIENS 0 0 TP/AP

SECTION SEVEN TRACKING SYSTEM SSTS 0 0 TP/AP

TOXIC SUBSTANCE CONTROL ACT INVENTORY TSCA 0 0 TP/AP

TOXICS RELEASE INVENTORY TRI 0 0 TP/AP

ALTERNATIVE FUELING STATIONS ALTFUELS 0 0 0.2500

HISTORICAL GAS STATIONS HISTPST 0 0 0.2500

INTEGRATED COMPLIANCE INFORMATION SYSTEM
DRYCLEANERS

ICISCLEANERS 0 0 0.2500

MINE SAFETY AND HEALTH ADMINISTRATION MASTER INDEX FILE MSHA 0 0 0.2500

MINERAL RESOURCE DATA SYSTEM MRDS 0 0 0.2500

OPEN DUMP INVENTORY ODI 0 0 0.5000

SURFACE MINING CONTROL AND RECLAMATION ACT SITES SMCRA 0 0 0.5000

URANIUM MILL TAILINGS RADIATION CONTROL ACT SITES USUMTRCA 0 0 0.5000

DEPARTMENT OF DEFENSE SITES DOD 0 0 1.0000

FORMER MILITARY NIKE MISSILE SITES NMS 0 0 1.0000

FORMERLY USED DEFENSE SITES FUDS 0 0 1.0000

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM FUSRAP 0 0 1.0000

RECORD OF DECISION SYSTEM RODS 0 0 1.0000

Search

SUB-TOTAL 5 0

3 of 47

www.geo-search.com   888-396-0042

Order# 113649    Job# 253814

Database Summary

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1


STATE (TX) LISTING

Standard Environmental Records

Database Acronym Locatable Unlocatable
Radius
(miles)

STATE INSTITUTIONAL/ENGINEERING CONTROL SITES SIEC01 0 0 TP/AP

DRY CLEANER REGISTRATION DATABASE DCR 0 0 0.2500

PETROLEUM STORAGE TANKS PST 0 0 0.2500

BROWNFIELDS SITE ASSESSMENTS BSA 0 0 0.5000

CLOSED & ABANDONED LANDFILL INVENTORY CALF 1 0 0.5000

LEAKING PETROLEUM STORAGE TANKS LPST 0 0 0.5000

MUNICIPAL SOLID WASTE LANDFILL SITES MSWLF 1 0 0.5000

RADIOACTIVE WASTE SITES RWS 0 0 0.5000

RAILROAD COMMISSION VCP AND BROWNFIELD SITES RRCVCP 0 0 0.5000

VOLUNTARY CLEANUP PROGRAM SITES VCP 0 0 0.5000

INDUSTRIAL AND HAZARDOUS WASTE CORRECTIVE ACTION
SITES

IHWCA 0 0 1.0000

STATE SUPERFUND SITES SF 0 0 1.0000

Search

SUB-TOTAL 2 0

Additional Environmental Records

Database Acronym Locatable Unlocatable
Radius
(miles)

GROUNDWATER CONTAMINATION CASES GWCC 0 0 TP/AP

HISTORIC GROUNDWATER CONTAMINATION CASES HISTGWCC 0 0 TP/AP

LAND APPLICATION PERMITS LANDAPP 0 0 TP/AP

MUNICIPAL SETTING DESIGNATIONS MSD 0 0 TP/AP

NOTICE OF VIOLATIONS NOV 0 0 TP/AP

SPILLS LISTING SPILLS 0 0 TP/AP

TCEQ LIENS LIENS 0 0 TP/AP

TIER I I CHEMICAL REPORTING PROGRAM FACILITIES TIERII 0 0 TP/AP

INDUSTRIAL AND HAZARDOUS WASTE SITES IHW 0 0 0.2500

PERMITTED INDUSTRIAL HAZARDOUS WASTE SITES PIHW 0 0 0.2500

AFFECTED PROPERTY ASSESSMENT REPORTS APAR 0 0 0.5000

DRY CLEANER REMEDIATION PROGRAM SITES DCRPS 0 0 0.5000

INNOCENT OWNER / OPERATOR DATABASE IOP 0 0 0.5000

RECYCLING FACILITIES WMRF 0 0 0.5000

SALT CAVERNS FOR PETROLEUM STORAGE STCV 0 0 0.5000

Search
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SUB-TOTAL 0 0
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TRIBAL LISTING

Standard Environmental Records

Search
Radius

Database Acronym Locatable Unlocatable (miles)

UNDERGROUND STORAGE TANKS ON TRIBAL LANDS USTR06 0 0 0.2500

LEAKING UNDERGROUND STORAGE TANKS ON TRIBAL LANDS LUSTR06 0 0 0.5000

OPEN DUMP INVENTORY ON TRIBAL LANDS ODINDIAN 0 0 0.5000

SUB-TOTAL 0 0

Additional Environmental Records

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

INDIAN RESERVATIONS INDIANRES 0 0 1.0000

SUB-TOTAL 0 0

TOTAL 7 0
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FEDERAL LISTING

Standard environmental records are displayed in bold.

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

AIRSAFS 0.0200 0 NS NS NS NS NS 0

BRS 0.0200 0 NS NS NS NS NS 0

CDL 0.0200 0 NS NS NS NS NS 0

DOCKETS 0.0200 0 NS NS NS NS NS 0

EC 0.0200 0 NS NS NS NS NS 0

ECHOR06 0.0200 1 NS NS NS NS NS 1

ERNSTX 0.0200 0 NS NS NS NS NS 0

FRSTX 0.0200 3 NS NS NS NS NS 3

HMIRSR06 0.0200 0 NS NS NS NS NS 0

ICIS 0.0200 0 NS NS NS NS NS 0

ICISNPDES 0.0200 1 NS NS NS NS NS 1

LUCIS 0.0200 0 NS NS NS NS NS 0

MLTS 0.0200 0 NS NS NS NS NS 0

NPDESR06 0.0200 0 NS NS NS NS NS 0

PADS 0.0200 0 NS NS NS NS NS 0

PCSR06 0.0200 0 NS NS NS NS NS 0

RCRASC 0.0200 0 NS NS NS NS NS 0

SEMSLIENS 0.0200 0 NS NS NS NS NS 0

SFLIENS 0.0200 0 NS NS NS NS NS 0

SSTS 0.0200 0 NS NS NS NS NS 0

TRI 0.0200 0 NS NS NS NS NS 0

TSCA 0.0200 0 NS NS NS NS NS 0

RCRAGR06 0.1250 0 0 NS NS NS NS 0

RCRANGR06 0.1250 0 0 NS NS NS NS 0

ALTFUELS 0.2500 0 0 0 NS NS NS 0

FEMAUST 0.2500 0 0 0 NS NS NS 0

HISTPST 0.2500 0 0 0 NS NS NS 0

ICISCLEANERS 0.2500 0 0 0 NS NS NS 0

MRDS 0.2500 0 0 0 NS NS NS 0

MSHA 0.2500 0 0 0 NS NS NS 0

BF 0.5000 0 0 0 0 NS NS 0

DNPL 0.5000 0 0 0 0 NS NS 0

NLRRCRAT 0.5000 0 0 0 0 NS NS 0

ODI 0.5000 0 0 0 0 NS NS 0

RCRAT 0.5000 0 0 0 0 NS NS 0
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Acronym Search TP/AP 1/8 Mile 1/4 Mile 1/2 Mile 1 Mile Total
Radius (0 - 0.02) (> TP/AP) (> 1/8) (> 1/4) (> 1/2) > 1 Mile
(miles)

SEMS 0.5000 0 0 0 0 NS NS 0

SEMSARCH 0.5000 0 0 0 0 NS NS 0

SMCRA 0.5000 0 0 0 0 NS NS 0

USUMTRCA 0.5000 0 0 0 0 NS NS 0

DOD 1.0000 0 0 0 0 0 NS 0

FUDS 1.0000 0 0 0 0 0 NS 0

FUSRAP 1.0000 0 0 0 0 0 NS 0

NLRRCRAC 1.0000 0 0 0 0 0 NS 0

NMS 1.0000 0 0 0 0 0 NS 0

NPL 1.0000 0 0 0 0 0 NS 0

PNPL 1.0000 0 0 0 0 0 NS 0

RCRAC 1.0000 0 0 0 0 0 NS 0

RCRASUBC 1.0000 0 0 0 0 0 NS 0

RODS 1.0000 0 0 0 0 0 NS 0

SUB-TOTAL 5 0 0 0 0 0 5
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STATE (TX) LISTING

Standard environmental records are displayed in bold.

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

GWCC 0.0200 0 NS NS NS NS NS 0

HISTGWCC 0.0200 0 NS NS NS NS NS 0

LANDAPP 0.0200 0 NS NS NS NS NS 0

LIENS 0.0200 0 NS NS NS NS NS 0

MSD 0.0200 0 NS NS NS NS NS 0

NOV 0.0200 0 NS NS NS NS NS 0

SIEC01 0.0200 0 NS NS NS NS NS 0

SPILLS 0.0200 0 NS NS NS NS NS 0

TIERII 0.0200 0 NS NS NS NS NS 0

DCR 0.2500 0 0 0 NS NS NS 0

IHW 0.2500 0 0 0 NS NS NS 0

PIHW 0.2500 0 0 0 NS NS NS 0

PST 0.2500 0 0 0 NS NS NS 0

APAR 0.5000 0 0 0 0 NS NS 0

BSA 0.5000 0 0 0 0 NS NS 0

CALF 0.5000 0 1 0 0 NS NS 1

DCRPS 0.5000 0 0 0 0 NS NS 0

IOP 0.5000 0 0 0 0 NS NS 0

LPST 0.5000 0 0 0 0 NS NS 0

MSWLF 0.5000 0 0 1 0 NS NS 1

RRCVCP 0.5000 0 0 0 0 NS NS 0

RWS 0.5000 0 0 0 0 NS NS 0

STCV 0.5000 0 0 0 0 NS NS 0

VCP 0.5000 0 0 0 0 NS NS 0

WMRF 0.5000 0 0 0 0 NS NS 0

IHWCA 1.0000 0 0 0 0 0 NS 0

SF 1.0000 0 0 0 0 0 NS 0

SUB-TOTAL 0 1 1 0 0 0 2
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TRIBAL LISTING

Standard environmental records are displayed in bold.

Acronym Search TP/AP 1/8 Mile 1/4 Mile 1/2 Mile 1 Mile Total
Radius (0 - 0.02) (> TP/AP) (> 1/8) (> 1/4) (> 1/2) > 1 Mile
(miles)

USTR06 0.2500 0 0 0 NS NS NS 0

LUSTR06 0.5000 0 0 0 0 NS NS 0

ODINDIAN 0.5000 0 0 0 0 NS NS 0

INDIANRES 1.0000 0 0 0 0 0 NS 0

SUB-TOTAL 0 0 0 0 0 0 0

TOTAL 5 1 1 0 0 0 7

NOTES:
NS = NOT SEARCHED
TP/AP = TARGET PROPERTY/ADJACENT PROPERTY
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Map
 ID#

Database
Name

Site ID# Relative
Elevation

Distance
From Site

Site Name Address PAGE
#

1 FRSTX 110034713594 Higher
(538 ft.)

TP MANN DAIRY 2551 COUNTY ROAD 3640,
LADONIA, TX 75449

21

2 FRSTX 110033919446 Higher
(561 ft.)

TP GREG MORRIS
PROPERTY

681 COUNTRY LN, LADONIA, TX
75449

22

3 ECHOR06 110070051243 Higher
(632 ft.)

0.018 mi. NW
(95 ft.)

LINE O21 STA.
406+84 TO 439+54
REPLACEMENT

CR 1089 WEST OF HWY 69,
CELESTE, TX 75423

23

3 FRSTX 110070051243 Higher
(632 ft.)

0.018 mi. NW
(95 ft.)

LINE O21 STA.
406+84 TO 439+54
REPLACEMENT

CR 1089 WEST OF HWY 69,
CELESTE, TX 75423

24

3 ICISNPDES TXR10F4A3INP
DES

Higher
(632 ft.)

0.018 mi. NW
(95 ft.)

LINE O21 STA.
406+84 TO 439+54
REPLACEMENT

CR 1089 WEST OF HWY 69,
CELESTE, TX 75423

25

4 CALF 1012 Higher
(610 ft.)

0.086 mi. SE
(454 ft.)

LEDONIA 1.75 MI E ON FM 64, TX 27

5 MSWLF 1320 Higher
(621 ft.)

0.181 mi. NW
(956 ft.)

CITY OF CELESTE
LANDFILL

1 MILE S OF CELESTE CITY
LIMITS, CELESTE, TX

28
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Elevations are collected from the USGS 3D Elevation Program 1/3 arc-second (approximately 10 meters) layer hosted at the NGTOC. .

Target Property Elevation: 535 ft.
NOTE: Standard environmental records are displayed in bold.

EQUAL/HIGHER ELEVATION

Map
 ID#

Database Name Elevation Site Name Address Page
#

1 FRSTX 538 ft. MANN DAIRY 2551 COUNTY ROAD 3640, LADONIA,
TX 75449

21

2 FRSTX 561 ft. GREG MORRIS PROPERTY 681 COUNTRY LN, LADONIA, TX 75449 22

3 ECHOR06 632 ft. LINE O21 STA. 406+84 TO 439+54
REPLACEMENT

CR 1089 WEST OF HWY 69, CELESTE,
TX 75423

23

3 FRSTX 632 ft. LINE O21 STA. 406+84 TO 439+54
REPLACEMENT

CR 1089 WEST OF HWY 69, CELESTE,
TX 75423

24

3 ICISNPDES 632 ft. LINE O21 STA. 406+84 TO 439+54
REPLACEMENT

CR 1089 WEST OF HWY 69, CELESTE,
TX 75423

25

4 CALF 610 ft. LEDONIA 1.75 MI E ON FM 64, TX 27

5 MSWLF 621 ft. CITY OF CELESTE LANDFILL 1 MILE S OF CELESTE CITY LIMITS, 28
CELESTE, TX 

LOWER ELEVATION

No Records Found
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Distance from Property: 0 mi. (0 ft.) X
   MAP ID# 1

Elevation: 538 ft. (Higher than TP)

FACILITY INFORMATION
REGISTRY ID:    110034713594

NAME:    MANN DAIRY

LOCATION ADDRESS:   2551 COUNTY ROAD 3640

                                         LADONIA, TX 754494410

COUNTY:   FANNIN

EPA REGION:    6

FEDERAL FACILITY:    NOT REPORTED

TRIBAL LAND:    NOT REPORTED

ALTERNATIVE NAME/S:

   MANN DAIRY

PROGRAM/S LISTED FOR THIS FACILITY

   TX-TCEQ ACR - TEXAS COMMISSION ON EVIRONMENTAL QUALITY - AGENCY CENTRAL REGISTRY

STANDARD INDUSTRIAL CLASSIFICATION/S (SIC)

   0241 - DAIRY FARMS

NORTH AMERICAN INDUSTRY CLASSIFICATION/S (NAICS)
   NO NAICS DATA REPORTED

Back to Report Summary 
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Distance from Property: 0 mi. (0 ft.) X
   MAP ID# 2

Elevation: 561 ft. (Higher than TP)

FACILITY INFORMATION
REGISTRY ID:    110033919446

NAME:    GREG MORRIS PROPERTY

LOCATION ADDRESS:   681 COUNTRY LN

                                         LADONIA, TX 754493825

COUNTY:   FANNIN

EPA REGION:    6

FEDERAL FACILITY:    NOT REPORTED

TRIBAL LAND:    NOT REPORTED

ALTERNATIVE NAME/S:

   GREG MORRIS PROPERTY

PROGRAM/S LISTED FOR THIS FACILITY

   TX-TCEQ ACR - TEXAS COMMISSION ON EVIRONMENTAL QUALITY - AGENCY CENTRAL REGISTRY

STANDARD INDUSTRIAL CLASSIFICATION/S (SIC)
   NO SIC DATA REPORTED

NORTH AMERICAN INDUSTRY CLASSIFICATION/S (NAICS)
   NO NAICS DATA REPORTED

Back to Report Summary 
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Distance from Property: 0.018 mi. (95 ft.) NW
   MAP ID# 3

Elevation: 632 ft. (Higher than TP)

FACILITY INFORMATION
UNIQUE ID:    110070051243

REGISTRY ID:    110070051243

NAME:    LINE O21 STA. 406+84 TO 439+54 REPLACEMENT

ADDRESS:   CR 1089 WEST OF HWY 69

                       CELESTE, TX 75423

COUNTY:   NOT REPORTED

FACILITY LINK:  Facility Detail Report

Back to Report Summary 
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Distance from Property: 0.018 mi. (95 ft.) NW
   MAP ID# 3

Elevation: 632 ft. (Higher than TP)

FACILITY INFORMATION
REGISTRY ID:    110070051243

NAME:    LINE O21 STA. 406+84 TO 439+54 REPLACEMENT

LOCATION ADDRESS:   CR 1089 WEST OF HWY 69

                                         CELESTE, TX 75423

COUNTY:   NOT REPORTED

EPA REGION:    6

FEDERAL FACILITY:    NOT REPORTED

TRIBAL LAND:    NOT REPORTED

ALTERNATIVE NAME/S:
   NO ALTERNATIVE NAME(S) LISTED FOR THIS FACILITY

PROGRAM/S LISTED FOR THIS FACILITY

   NPDES - NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

STANDARD INDUSTRIAL CLASSIFICATION/S (SIC)
   NO SIC DATA REPORTED

NORTH AMERICAN INDUSTRY CLASSIFICATION/S (NAICS)
   NO NAICS DATA REPORTED

Back to Report Summary 
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Distance from Property: 0.018 mi. (95 ft.) NW
   MAP ID# 3

Elevation: 632 ft. (Higher than TP)

FACILITY INFORMATION
GEOSEARCH ID:   TXR10F4A3INPDES

NPDES ID:    TXR10F4A3              FACILITY #:    110070051243

NAME:   LINE O21 STA. 406+84 TO 439+54 REPLACEMENT

PHYSICAL ADDRESS:   CR 1089 WEST OF HWY 69

                                        CELESTE  TX 75423

COUNTY:         NOT REPORTED

FACILITY TYPE:         NOT REPORTED

IMPAIRED WATERS:       NOT REPORTED

STANDARD INDUSTRIAL CLASSIFICATION
   - NOT REPORTED -

PERMITS
FACILITY TYPE INDICATOR:    NON-POTABLE WATER

PERMIT TYPE:   GENERAL PERMIT COVERED FACILITY

MAJOR MINOR FACILITY:   MINOR DISCHARGER

PERMIT STATUS:   EFFECTIVE

WATER BODY:   NOT REPORTED

PERMIT NAME:   ATMOS ENERGY CORPORATION

AGENCY TYPE:   U.S. EPA

ORIGINAL ISSUE DATE:   4/18/2017

ISSUE DATE:   4/18/2017

ISSUING AGENCY:   U.S. EPA

EFFECTIVE DATE:   4/18/2017

EXPIRATION DATE:   2/15/2022

RETIREMENT DATE:   NOT REPORTED

TERMINATION DATE:   NOT REPORTED

PERMIT COMPLIANCE STATUS:   YES

PERMIT SUBJECT TO DMR RUN:   NOT REPORTED

REPORTABLE NONCOMPLIANCE TRACKING IS ON:   YES

INSPECTIONS
 - NO INSPECTIONS REPORTED -

HISTORIC COMPLIANCE
 - NO HISTORIC COMPLIANCE REPORTED -

SINGLE EVENT VIOLATIONS
 - NO SINGLE EVENT VIOLATIONS REPORTED -

FORMAL ENFORCEMENT ACTIONS
 - NO FORMAL ENFORCEMENT ACTIONS REPORTED -

EFFLUENT VIOLATIONS
 - NOT REPORTED -

EFFLUENT VIOLATIONS contd..
 - NOT REPORTED -

EFFLUENT VIOLATIONS contd..

25 of 47

www.geo-search.com   888-396-0042

Order# 113649    Job# 253814

Integrated Compliance Information System National Pollutant Discharge
Elimination System (ICISNPDES)

https://s3.amazonaws.com/Geosearch.Public/DigitalDeliverable/Clients/skmD7OAWmldBNVNvKRSqhw==/113649/index.html


 - NOT REPORTED -

Back to Report Summary 
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Distance from Property: 0.086 mi. (454 ft.) SE
   MAP ID# 4

Elevation: 610 ft. (Higher than TP)

SITE INFORMATION
SITE NUMBER:     1012

SITE NAME:   LEDONIA 

LOCATION:

1.75 MI E ON FM 64

COUNTY:   FANNIN

COMMENTS:

IDENTIFIED IN 1968 US DEPT. OF HEW SURVEY;

INSPECTION:

10/23/73-ALL TYPES OF WASTE ACCEPTED; AREA FILL OPERATION; CLOSURE CONFIRMED IN TDH MEMO DATED 10/76

OWNER NAME:   CITY OF LEDONIA

DATE OPEN:   0

DATE CLOSE:   1976

SIZE (ACRES):   14.00

SIZE (CUBIC YARDS):   0.00

PARTIES:   LEDONIA

LANDFILL CONTENTS

HOUSEHOLD:     YES CONSTRUCTION DEMOLITION: YES

INDUSTRIAL:   YES TIRES:   YES

AGRICULTURE:  YES BRUSH:  YES

OTHER:   NR LEGAL:  YES

UNAUTHORIZED:   NR HAZARD UNLIKELY:  NR

HAZARD PROBABLY:   YES HAZARD CERTAINLY: NR

DEPTH CD:   NR MINIMUM THICKNESS: NR

MAXIMUM DEPTH:   0.00 USE: UK

OTHER DESCRIPTION:   NOT REPORTED

REVIEWER:   ACCORDING TO J.H. OCKELS THIS SITE CANNOT
BE VERIFIED

Back to Report Summary 
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Distance from Property: 0.181 mi. (956 ft.) NW
   MAP ID# 5

Elevation: 621 ft. (Higher than TP)

FACILITY INFORMATION
PERMIT#:     1320

NAME:   CITY OF CELESTE LANDFILL

ADDRESS:   1 MILE S OF CELESTE CITY LIMITS 

                      CELESTE, TX 

COUNTY:   HUNT

FACILITY DETAILS

FACILITY TYPE #:     LANDFILL FACILITY (HISTORICAL TYPES THAT WERE REQUIRED TO UPGRADE TO TYPE 1 STANDARDS,

OR TO CLOSE AND INSTALL FINAL COVER)

PHYSICAL FACILITY STATUS:     CLOSED

LEGAL STATUS:     REVOKED

REFERENCE NUMBER(RN):    RN102000981

REGION:     REGION 04 - DFW METROPLEX

Back to Report Summary 
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This list contains sites that could not be mapped due to limited or incomplete address information.

No Records Found
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AIRSAFS                              Aerometric Information Retrieval System / Air Facility Subsystem

VERSION DATE: 10/20/14 

The United States Environmental Protection Agency (EPA) modified the Aerometric Information Retrieval

System (AIRS) to a database that exclusively tracks the compliance of stationary sources of air pollution with

EPA regulations: the Air Facility Subsystem (AFS).  Since this change in 2001, the management of the

AIRS/AFS database was assigned to EPA's Office of Enforcement and Compliance Assurance.

BRS                              Biennial Reporting System

VERSION DATE: 12/31/11 

The United States Environmental Protection Agency (EPA), in cooperation with the States, biennially collects

information regarding the generation, management, and final disposition of hazardous wastes regulated under

the Resource Conservation and Recovery Act of 1976 (RCRA), as amended. The Biennial Report captures

detailed data on the generation of hazardous waste from large quantity generators and data on waste

management practices from treatment, storage and disposal facilities.  Currently, the EPA states that data

collected between 1991 and 1997 was originally a part of the defunct Biennial Reporting System and is now

incorporated into the RCRAInfo data system.

CDL                              Clandestine Drug Laboratory Locations

VERSION DATE: 07/01/16 

The U.S. Department of Justice ("the Department") provides this information as a public service.  It contains

addresses of some locations where law enforcement agencies reported they found chemicals or other items that

indicated the presence of either clandestine drug laboratories or dumpsites.  In most cases, the source of the

entries is not the Department, and the Department has not verified the entry and does not guarantee its

accuracy.  Members of the public must verify the accuracy of all entries by, for example, contacting local law

enforcement and local health departments.  The Department does not establish, implement, enforce, or certify

compliance with clean-up or remediation standards for contaminated sites; the public should contact a state or

local health department or environmental protection agency for that information.

DOCKETS                              EPA Docket Data

VERSION DATE: 12/22/05 

The United States Environmental Protection Agency Docket data lists Civil Case Defendants, filing dates as far

back as 1971, laws broken including section, violations that occurred, pollutants involved, penalties assessed

and superfund awards by facility and location.  Please refer to ICIS database as source of current data.

EC                              Federal Engineering Institutional Control Sites

VERSION DATE: 08/03/15 

This database includes site locations where Engineering and/or Institutional Controls have been identified as part
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of a selected remedy for the site as defined by United States Environmental Protection Agency official remedy

decision documents.  A site listing does not indicate that the institutional and engineering controls are currently in

place nor will be in place once the remedy is complete; it only indicates that the decision to include either of them

in the remedy is documented as of the completed date of the document.  Institutional controls are actions, such

as legal controls, that help minimize the potential for human exposure to contamination by ensuring appropriate

land or resource use.  Engineering controls include caps, barriers, or other device engineering to prevent access,

exposure, or continued migration of contamination.

ECHOR06                              Enforcement and Compliance History Information

VERSION DATE: 08/26/17 

The EPA's Enforcement and Compliance History Online (ECHO) database, provides compliance and

enforcement information for facilities nationwide. This database includes facilities regulated as Clean Air Act

stationary sources, Clean Water Act direct dischargers, Resource Conservation and Recovery Act hazardous

waste handlers, Safe Drinking Water Act public water systems along with other data, such as Toxics Release

Inventory releases.

ERNSTX                              Emergency Response Notification System

VERSION DATE: 04/29/18 

This National Response Center database contains data on reported releases of oil, chemical, radiological,

biological, and/or etiological discharges into the environment anywhere in the United States and its territories.

The data comes from spill reports made to the U.S. Environmental Protection Agency, U.S. Coast Guard, the

National Response Center and/or the U.S. Department of Transportation.

FRSTX                              Facility Registry System

VERSION DATE: 04/17/18 

The United States Environmental Protection Agency's Office of Environmental Information (OEI) developed the

Facility Registry System (FRS) as the centrally managed database that identifies facilities, sites or places subject

to environmental regulations or of environmental interest.  The Facility Registry System replaced the Facility

Index System or FINDS database.

HMIRSR06                              Hazardous Materials Incident Reporting System

VERSION DATE: 03/27/18 

The HMIRS database contains unintentional hazardous materials release information reported to the U.S.

Department of Transportation located in EPA Region 6.  This region includes the following states:  Arkansas,

Louisiana, New Mexico, Oklahoma, and Texas.

ICIS                              Integrated Compliance Information System (formerly DOCKETS)

VERSION DATE: 09/23/17 
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ICIS is a case activity tracking and management system for civil, judicial, and administrative federal

Environmental Protection Agency enforcement cases.  ICIS contains information on federal administrative and

federal judicial cases under the following environmental statutes: the Clean Air Act, the Clean Water Act, the

Resource Conservation and Recovery Act, the Emergency Planning and Community Right-to-Know Act - Section

313, the Toxic Substances Control Act, the Federal Insecticide, Fungicide, and Rodenticide Act, the

Comprehensive Environmental Response, Compensation, and Liability Act, the Safe Drinking Water Act, and the

Marine Protection, Research, and Sanctuaries Act.

ICISNPDES                              Integrated Compliance Information System National Pollutant Discharge Elimination System

VERSION DATE: 07/09/17 

Authorized by the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) permit

program controls water pollution by regulating point sources that discharge pollutants into waters of the United

States.

LUCIS                              Land Use Control Information System

VERSION DATE: 09/01/06 

The LUCIS database is maintained by the U.S. Department of the Navy and contains information for former Base

Realignment and Closure (BRAC) properties across the United States.

MLTS                              Material Licensing Tracking System

VERSION DATE: 06/29/17 

MLTS is a list of approximately 8,100 sites which have or use radioactive materials subject to the United States

Nuclear Regulatory Commission (NRC) licensing requirements.

NPDESR06                              National Pollutant Discharge Elimination System

VERSION DATE: 04/01/07 

Authorized by the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) permit

program controls water pollution by regulating point sources that discharge pollutants into waters of the United

States. The NPDES database was collected from December 2002 until April 2007.  Refer to the PCS and/or ICIS-

NPDES database as source of current data. This database includes permitted facilities located in EPA Region 6. 

This region includes the following states:  Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.

PADS                              PCB Activity Database System

VERSION DATE: 07/18/17 

PADS Identifies generators, transporters, commercial storers and/or brokers and disposers of PCB’s who are

required to notify the EPA of such activities.



PCSR06                              Permit Compliance System

VERSION DATE: 08/01/12 

The Permit Compliance System is used in tracking enforcement status and permit compliance of facilities

controlled by the National Pollutant Discharge Elimination System (NPDES) under the Clean Water Act and is

maintained by the United States Environmental Protection Agency's Office of Compliance.  PCS is designed to

support the NPDES program at the state, regional, and national levels.  This database includes permitted

facilities located in EPA Region 6.  This region includes the following states:  Arkansas, Louisiana, New Mexico,

Oklahoma, and Texas.  PCS has been modernized, and no longer exists.  National Pollutant Discharge

Elimination System (ICIS-NPDES) data can now be found in Integrated Compliance Information System (ICIS).

RCRASC                              RCRA Sites with Controls

VERSION DATE: 03/21/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities with institutional controls

in place.

SEMSLIENS                              SEMS Lien on Property

VERSION DATE: 06/08/18 

The U.S. Environmental Protections Agency's (EPA) Office of Solid Waste and Emergency Response, Office of

Superfund Remediation and Technology Innovation (OSRTI), has implemented The Superfund Enterprise

Management System (SEMS), formerly known as CERCLIS (Comprehensive Environmental Response,

Compensation and Liability Information System) to track and report on clean-up and enforcement activities

taking place at Superfund sites.  SEMS represents a joint development and ongoing collaboration between

Superfund's Remedial, Removal, Federal Facilities, Enforcement and Emergency Response programs. This is a

listing of SEMS sites with a lien on the property.

SFLIENS                              CERCLIS Liens

VERSION DATE: 06/08/12 

A Federal CERCLA ("Superfund") lien can exist by operation of law at any site or property at which United States

Environmental Protection Agency has spent Superfund monies. These monies are spent to investigate and

address releases and threatened releases of contamination. CERCLIS provides information as to the identity of

these sites and properties.  This database contains those CERCLIS sites where the Lien on Property action is

complete.
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SSTS                              Section Seven Tracking System

VERSION DATE: 02/01/17 

The United States Environmental Protection Agency tracks information on pesticide establishments through the

Section Seven Tracking System (SSTS).  SSTS records the registration of new establishments and records

pesticide production at each establishment.  The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)

requires that production of pesticides or devices be conducted in a registered pesticide-producing or device-

producing establishment. ("Production" includes formulation, packaging, repackaging, and relabeling.)

TRI                              Toxics Release Inventory

VERSION DATE: 12/31/16 

The Toxics Release Inventory, provided by the United States Environmental Protection Agency, includes data on

toxic chemical releases and waste management activities from certain industries as well as federal and tribal

facilities.  This inventory contains information about the types and amounts of toxic chemicals that are released

each year to the air, water, and land as well as information on the quantities of toxic chemicals sent to other

facilities for further waste management.

TSCA                              Toxic Substance Control Act Inventory

VERSION DATE: 12/31/12 

The Toxic Substances Control Act (TSCA) was enacted in 1976 to ensure that chemicals manufactured,

imported, processed, or distributed in commerce, or used or disposed of in the United States do not pose any

unreasonable risks to human health or the environment.  TSCA section 8(b) provides the United States

Environmental Protection Agency authority to "compile, keep current, and publish a list of each chemical

substance that is manufactured or processed in the United States."  This TSCA Chemical Substance Inventory

contains non-confidential information on the production amount of toxic chemicals from each manufacturer and

importer site.

RCRAGR06                              Resource Conservation & Recovery Act - Generator

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities currently generating

hazardous waste. EPA region 6 includes the following states:  Arkansas, Louisiana, New Mexico, Oklahoma, and

Texas.
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RCRANGR06                              Resource Conservation & Recovery Act - Non-Generator

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities classified as non-

generators. Non-Generators do not presently generate hazardous waste. EPA Region 6 includes the following

states:  Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.

ALTFUELS                              Alternative Fueling Stations

VERSION DATE: 01/22/18 

Nationwide list of alternative fueling stations made available by the US Department of Energy's Office of Energy

Efficiency & Renewable Energy. Includes Biodiesel stations, Ethanol (E85) stations, Liquefied Petroleum Gas

(Propane) stations, Ethanol (E85) stations, Natural Gas stations, Hydrogen stations, and Electric Vehicle Supply

Equipment (EVSE).

FEMAUST                              FEMA Owned Storage Tanks

VERSION DATE: 12/01/16 

This is a listing of FEMA owned underground and aboveground storage tank sites. For security reasons, address

information is not released to the public according to the U.S. Department of Homeland Security.

HISTPST                              Historical Gas Stations

VERSION DATE: NR 

This historic directory of service stations is provided by the Cities Service Company.  The directory includes

Cities Service filling stations that were located throughout the United States in 1930.

ICISCLEANERS                              Integrated Compliance Information System Drycleaners

VERSION DATE: 09/23/17 

This is a listing of drycleaner facilities from the Integrated Compliance Information System (ICIS). The

Environmental Protection Agency (EPA) tracks facilities that


possess NAIC and SIC codes that classify businesses as drycleaner establishments.

MRDS                              Mineral Resource Data System

VERSION DATE: 03/15/16 
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MRDS (Mineral Resource Data System) is a collection of reports describing metallic and nonmetallic mineral

resources throughout the world. Included are deposit name, location, commodity, deposit description, geologic

characteristics, production, reserves, resources, and references. This database contains the records previously

provided in the Mineral Resource Data System (MRDS) of USGS and the Mineral Availability System/Mineral

Industry Locator System (MAS/MILS) originated in the U.S. Bureau of Mines, which is now part of USGS.

MSHA                              Mine Safety and Health Administration Master Index File

VERSION DATE: 09/01/17 

The Mine dataset lists all Coal and Metal/Non-Metal mines under MSHA's jurisdiction since 1/1/1970. It includes

such information as the current status of each mine (Active, Abandoned, NonProducing, etc.), the current owner

and operating company, commodity codes and physical attributes of the mine. Mine ID is the unique key for this

data. This information is provided by the United States Department of Labor - Mine Safety and Health

Administration (MSHA).

BF                              Brownfields Management System

VERSION DATE: 06/27/18 

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the

presence or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting

in these properties takes development pressures off of undeveloped, open land, and both improves and protects

the environment.  The United States Environmental Protection Agency maintains this database to track activities

in the various brown field grant programs including grantee assessment, site cleanup and site redevelopment. 

This database included tribal brownfield sites.

DNPL                              Delisted National Priorities List

VERSION DATE: 06/08/18 

This database includes sites from the United States Environmental Protection Agency’s Final National Priorities

List (NPL) where remedies have proven to be satisfactory or sites where the original analyses were inaccurate,

and the site is no longer appropriate for inclusion on the NPL, and final publication in the Federal Register has

occurred.

NLRRCRAT                              No Longer Regulated RCRA Non-CORRACTS TSD Facilities

VERSION DATE: 03/01/18 

This database includes RCRA Non-Corrective Action TSD facilities that are no longer regulated by the United

States Environmental Protection Agency or do not meet other RCRA reporting requirements.  This listing

includes facilities that formerly treated, stored or disposed of hazardous waste.

ODI                              Open Dump Inventory

VERSION DATE: 06/01/85 
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The open dump inventory was published by the United States Environmental Protection Agency.  An “open dump”

is defined as a facility or site where solid waste is disposed of which is not a sanitary landfill which meets the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944) and which is not a

facility for disposal of hazardous waste.  This inventory has not been updated since June 1985.

RCRAT                              Resource Conservation & Recovery Act - Non-CORRACTS Treatment, Storage & Disposal Facilities

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities recognized as hazardous

waste treatment, storage, and disposal sites (TSD).

SEMS                              Superfund Enterprise Management System

VERSION DATE: 06/08/18 

The U.S. Environmental Protections Agency's (EPA) Office of Solid Waste and Emergency Response, Office of

Superfund Remediation and Technology Innovation (OSRTI), has implemented The Superfund Enterprise

Management System (SEMS), formerly known as CERCLIS (Comprehensive Environmental Response,

Compensation and Liability Information System) to track and report on clean-up and enforcement activities

taking place at Superfund sites.  SEMS represents a joint development and ongoing collaboration between

Superfund's Remedial, Removal, Federal Facilities, Enforcement and Emergency Response programs.

SEMSARCH                              Superfund Enterprise Management System Archived Site Inventory

VERSION DATE: 06/08/18 

The Superfund Enterprise Management System Archive listing (SEMS-ARCHIVE) has replaced the CERCLIS

NFRAP reporting system in 2015.  This listing reflect sites that have been assessed and no further remediation is

planned and is of no further interest under the Superfund program.

SMCRA                              Surface Mining Control and Reclamation Act Sites

VERSION DATE: 08/25/17 

An inventory of land and water impacted by past mining (primarily coal mining) is maintained by OSMRE to

provide information needed to implement the Surface Mining Control and Reclamation Act of 1977 (SMCRA).

The inventory contains information on the location, type, and extent of AML impacts, as well as, information on

the cost associated with the reclamation of those problems. The inventory is based upon field surveys by State,

Tribal, and OSMRE program officials. It is dynamic to the extent that it is modified as new problems are identified

and existing problems are reclaimed.
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USUMTRCA                              Uranium Mill Tailings Radiation Control Act Sites

VERSION DATE: 03/04/17 

The Legacy Management Office of the Department of Energy (DOE) manages radioactive and chemical waste,

environmental contamination, and hazardous material at over 100 sites across the U.S. The L.M. Office

manages this database of sites registered under the Uranium Mill Tailings Control Act (UMTRCA).

DOD                              Department of Defense Sites

VERSION DATE: 12/01/14 

This information originates from the National Atlas of the United States Federal Lands data, which includes lands

owned or administered by the Federal government.  Army DOD, Army Corps of Engineers DOD, Air Force DOD,

Navy DOD and Marine DOD areas of 640 acres or more are included.

FUDS                              Formerly Used Defense Sites

VERSION DATE: 06/01/15 

The Formerly Used Defense Sites (FUDS) inventory includes properties previously owned by or leased to the

United States and under Secretary of Defense Jurisdiction, as well as Munitions Response Areas (MRAs).  The

remediation of these properties is the responsibility of the Department of Defense.  This data is provided by the

U.S. Army Corps of Engineers (USACE), the boundaries/polygon data are based on preliminary findings and not

all properties currently have polygon data available.  DISCLAIMER: This data represents the results of data

collection/processing for a specific USACE activity and is in no way to be considered comprehensive or to be

used in any legal or official capacity as presented on this site. While the USACE has made a reasonable effort to

insure the accuracy of the maps and associated data, it should be explicitly noted that USACE makes no

warranty, representation or guaranty, either expressed or implied, as to the content, sequence, accuracy,

timeliness or completeness of any of the data provided herein. For additional information on Formerly Used

Defense Sites please contact the USACE Public Affairs Office at (202) 528-4285.

FUSRAP                              Formerly Utilized Sites Remedial Action Program

VERSION DATE: 03/04/17 

The U.S. DOE established the Formerly Utilized Sites Remedial Action Program (FUSRAP) in 1974 to remediate

sites where radioactive contamination remained from the Manhattan Project and early U.S. Atomic Energy

Commission (AEC) operations. The DOE Office of Legacy Management (LM) established long-term surveillance

and maintenance (LTS&M) requirements for remediated FUSRAP sites. DOE evaluates the final site conditions

of a remediated site on the basis of risk for different future uses. DOE then confirms that LTS&M requirements

will maintain protectiveness.

NLRRCRAC                              No Longer Regulated RCRA Corrective Action Facilities

VERSION DATE: 03/01/18 
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This database includes RCRA Corrective Action facilities that are no longer regulated by the United States

Environmental Protection Agency or do not meet other RCRA reporting requirements.

NMS                              Former Military Nike Missile Sites

VERSION DATE: 12/01/84 

This information was taken from report DRXTH-AS-IA-83A016 (Historical Overview of the Nike Missile System,

12/1984) which was performed by Environmental Science and Engineering, Inc. for the U.S. Army Toxic and

Hazardous Materials Agency Assessment Division.  The Nike system was deployed between 1954 and the mid-

1970’s. Among the substances used or stored on Nike sites were liquid missile fuel (JP-4); starter fluids (UDKH,

aniline, and furfuryl alcohol); oxidizer (IRFNA); hydrocarbons (motor oil, hydraulic fluid, diesel fuel, gasoline,

heating oil); solvents (carbon tetrachloride, trichloroethylene, trichloroethane, stoddard solvent); and battery

electrolyte. The quantities of material a disposed of and procedures for disposal are not documented in

published reports. Virtually all information concerning the potential for contamination at Nike sites is confined to

personnel who were assigned to Nike sites.


During deactivation most hardware was shipped to depot-level supply points. There were reportedly instances

where excess materials were disposed of on or near the site itself at closure. There was reportedly no routine

site decontamination.

NPL                              National Priorities List

VERSION DATE: 06/08/18 

This database includes United States Environmental Protection Agency (EPA) National Priorities List sites that

fall under the EPA's Superfund program, established to fund the cleanup of the most serious uncontrolled or

abandoned hazardous waste sites identified for possible long-term remedial action.

PNPL                              Proposed National Priorities List

VERSION DATE: 06/08/18 

This database contains sites proposed to be included on the National Priorities List (NPL) in the Federal

Register.  The United States Environmental Protection Agency investigates these sites to determine if they may

present long-term threats to public health or the environment.

RCRAC                              Resource Conservation & Recovery Act - Corrective Action Facilities

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities with corrective action

activity.
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RCRASUBC                              Resource Conservation & Recovery Act - Subject to Corrective Action Facilities

VERSION DATE: 03/01/18 

The Resource Conservation and Recovery Act (RCRA) gives EPA the authority to control hazardous waste from

the "cradle-to-grave." This includes the generation, transportation, treatment, storage, and disposal of hazardous

waste. RCRA also set forth a framework for the management of non-hazardous solid wastes. The 1986

amendments to RCRA enabled EPA to address environmental problems that could result from underground

tanks storing petroleum and other hazardous substances. This listing refers to facilities subject to corrective

actions.

RODS                              Record of Decision System

VERSION DATE: 06/08/18 

These decision documents maintained by the United States Environmental Protection Agency describe the

chosen remedy for NPL (Superfund) site remediation. They also include site history, site description, site

characteristics, community participation, enforcement activities, past and present activities, contaminated media,

the contaminants present, and scope and role of response action.



filed in the property records.  The MSD property can be a single property, multi-property, or a portion of property.
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GWCC                              Groundwater Contamination Cases

VERSION DATE: 08/26/16 

This report contains a listing of groundwater contamination cases which were documented for the 2013 calendar

year. Texas Water Code, Section 26.406 requires the annual report to describe the current status of groundwater

monitoring activities conducted or required by each agency at regulated facilities or associated with regulated

activities. The agencies reporting these contamination cases include the Texas Commission on Environmental

Quality, Railroad Commission of Texas, Texas Alliance of Groundwater Districts, and Department of State

Health Services.

HISTGWCC                              Historic Groundwater Contamination Cases

VERSION DATE: 12/31/12 

This historic report contains all agency groundwater contamination cases documented from 1994 to 2012.  The

agencies that reported these contamination cases included the Texas Commission on Environmental Quality,

Railroad Commission of Texas, Texas Alliance of Groundwater Districts, and Department of State Health

Services.

LANDAPP                              Land Application Permits

VERSION DATE: 03/01/13 

Texas Land Application Permits are a requirement from the Texas Commission on Environmental Quality for any

domestic facility that disposes of treated effluent by land application such as surface irrigation, evaporation,

drainfields or subsurface land application.

LIENS                              TCEQ Liens

VERSION DATE: 06/06/18 

Liens filed upon State and/or Federal Superfund Sites by the Texas Commission on Environmental Quality.

MSD                              Municipal Setting Designations

VERSION DATE: 06/01/18 

The Texas Commission on Environmental Quality defines an MSD as an official state designation given to

property within a municipality or its extraterritorial jurisdiction that certifies that designated groundwater at the

property is not used as potable water, and is prohibited from future use as potable water because that

groundwater is contaminated in excess of the applicable potable-water protective concentration level. The

prohibition must be in the form of a city ordinance, or a restrictive covenant that is enforceable by the city and
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NOV                              Notice of Violations

VERSION DATE: 02/24/16 

This database containing Notice of Violations (NOV) is maintained by the Texas Commission on Environmental

Quality.  An NOV is a written notification that documents and communicates violations observed during an

inspection to the business or individual inspected.

SIEC01                              State Institutional/Engineering Control Sites

VERSION DATE: 06/06/18 

The Texas Risk Reduction Program (TRRP) requires the placement of institutional controls (e.g., deed notices or

restrictive covenants) on affected property in different circumstances as part of completing a response action. In

its simplest form, an institutional control (IC) is a legal document that is recorded in the county deed records. In

certain circumstances, local zoning or ordinances can serve as an IC. This listing may also include locations

where Engineering Controls are in effect, such as a cap, barrier, or other engineering device to prevent access,

exposure, or continued migration of contamination. The sites included on this list are regulated by various

programs of the Texas Commission on Environmental Quality (TCEQ).

SPILLS                              Spills Listing

VERSION DATE: 07/20/18 

This Texas Commission on Environmental Quality database includes releases of hazardous or potentially

hazardous materials into the environment.

TIERII                              Tier I I Chemical Reporting Program Facilities

VERSION DATE: 12/31/12 

The Texas Tier II Chemical Reporting Program in the Department of State Health Services (DSHS) is the state

repository for EPCRA-required Emergency Planning Letters (EPLs), which are one-time notifications to the state

from facilities that have certain extremely hazardous chemicals in specified amounts. The Program is also the

state repository for EPCRA/state-required hazardous chemical inventory reports called Texas Tier Two Reports. 

This data contains those facility reports for the 2005 through the 2012 calendar years.  Please contact the Texas

Commission on Environmental Quality Tier II Chemical Reporting Division as the current source for this data,

due to confidentiality and safety reasons details such as the location and capacity of on-site hazardous

chemicals is only available to local emergency planning agencies, fire departments, and/or owners.

DCR                              Dry Cleaner Registration Database

VERSION DATE: 05/01/18 

The database includes dry cleaning drop stations and facilities registered with the Texas Commission on

Environmental Quality.
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IHW                              Industrial and Hazardous Waste Sites

VERSION DATE: 07/06/18 

Owner and facility information is included in this database of permitted and non-permitted industrial and

hazardous waste sites. Industrial waste is waste that results from or is incidental to operations of industry,

manufacturing, mining, or agriculture. Hazardous waste is defined as any solid waste listed as hazardous or

possesses one or more hazardous characteristics as defined in federal waste regulations. The IHW database is

maintained by the Texas Commission on Environmental Quality.

PIHW                              Permitted Industrial Hazardous Waste Sites

VERSION DATE: 07/06/18 

Owner and facility information is included in this database of all permitted industrial and hazardous waste sites.

Industrial waste is waste that results from or is incidental to operations of industry, manufacturing, mining, or

agriculture. Hazardous waste is defined as any solid waste listed as hazardous or possesses one or more

hazardous characteristics as defined in federal waste regulations. Permitted IHW facilities are regulated under

30 Texas Administrative Code Chapter 335 in addition to federal regulations. The IHW database is maintained

by the Texas Commission on Environmental Quality.

PST                              Petroleum Storage Tanks

VERSION DATE: 06/20/18 

The Petroleum Storage Tank database is administered by the Texas Commission on Environmental Quality

(TCEQ). Both Underground storage tanks (USTs) and Aboveground storage tanks (ASTs) are included in this

report. Petroleum Storage Tank registration has been a requirement with the TCEQ since 1986.

APAR                              Affected Property Assessment Reports

VERSION DATE: 12/18/17 

As regulated by the Texas Commission on Environmental Quality, an Affected Property Assessment Report is

required when a person is addressing a release of chemical of concern (COC) under 30 TAC Chapter 350, the

Texas Risk Reduction Program (TRRP). The purpose of the APAR is to document all relevant affected property

information to identify all release sources and COCs, determine the extent of all COCs, identify all

transport/exposure pathways, and to determine if any response actions are necessary. The Texas Administrative

Code Title 30 §350.4(a)(1) defines affected property as the entire area (i.e. on-site and off-site; including all

environmental media) which contains releases of chemicals of concern at concentrations equal to or greater than

the assessment level applicable for residential land use and groundwater classification.

BSA                              Brownfields Site Assessments

VERSION DATE: 06/06/18 

The Brownfields Site Assessments database is maintained by the Texas Commission on Environmental Quality
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(TCEQ). The TCEQ, in close partnership with the U.S. Environmental Protection Agency (EPA) and other

federal, state, and local redevelopment agencies, and stakeholders, is facilitating cleanup, transferability, and

revitalization of brownfields through the development of regulatory, tax, and technical assistance tools.

CALF                              Closed & Abandoned Landfill Inventory

VERSION DATE: 11/01/05 

The Texas Commission on Environmental Quality, under a contract with Texas State University, and in

cooperation with the 24 regional Council of Governments (COGs) in the State, has located over 4,000 closed

and abandoned municipal solid waste landfills throughout Texas.  This listing contains "unauthorized sites". 

Unauthorized sites have no permit and are considered abandoned.  The information available for each site

varies in detail and this historical information is not updated.  Please refer to the specific regional COG for the

most current information.

DCRPS                              Dry Cleaner Remediation Program Sites

VERSION DATE: 03/01/18 

This list of DCRP sites is provided by the Texas Commission on Environmental Quality (TCEQ). According to the

TCEQ, the Dry Cleaner Remediation Program (DCRP) establishes a prioritization list of dry cleaner sites and

administers the Dry Cleaning Remediation fund to assist with remediation of contamination caused by dry

cleaning solvents.

IOP                              Innocent Owner / Operator Database

VERSION DATE: 06/06/18 

Texas Innocent Owner / Operator (IOP), created by House Bill 2776 of the 75th Legislature, provides a certificate

to an innocent owner or operator if their property is contaminated as a result of a release or migration of

contaminants from a source or sources not located on the property, and they did not cause or contribute to the

source or sources of contamination. The IOP database is maintained by the Texas Commission on

Environmental Quality.

LPST                              Leaking Petroleum Storage Tanks

VERSION DATE: 06/08/18 

The Leaking Petroleum Storage Tank listing is derived from the Petroleum Storage Tank (PST) database and is

maintained by the Texas Commission on Environmental Quality. This listing includes aboveground and

underground storage tank facilities with reported leaks.

MSWLF                              Municipal Solid Waste Landfill Sites

VERSION DATE: 06/08/18 

The municipal solid waste landfill database is provided by the Texas Commission on Environmental Quality. This
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database includes active landfills and inactive landfills, where solid waste is treated or stored.

RRCVCP                              Railroad Commission VCP and Brownfield Sites

VERSION DATE: 04/11/18 

According to the Railroad Commission of Texas, their Voluntary Cleanup Program (RRC-VCP) provides an

incentive to remediate Oil & Gas related pollution by participants as long as they did not cause or contribute to

the contamination. Applicants to the program receive a release of liability to the state in exchange for a

successful cleanup.

RWS                              Radioactive Waste Sites

VERSION DATE: 07/11/06 

This Texas Commission on Environmental Quality database contains all sites in the State of Texas that have

been designated as Radioactive Waste sites.

STCV                              Salt Caverns for Petroleum Storage

VERSION DATE: 09/01/06 

The salt caverns for petroleum storage database is provided by the Railroad Commission of Texas.

VCP                              Voluntary Cleanup Program Sites

VERSION DATE: 06/06/18 

The Texas Voluntary Cleanup Program (VCP) provides administrative, technical, and legal incentives to

encourage the cleanup of contaminated sites in Texas. Since all non-responsible parties, including future lenders

and landowners, receive protection from liability to the state of Texas for cleanup of sites under the VCP, most of

the constraints for completing real estate transactions at those sites are eliminated. As a result, many unused or

underused properties may be restored to economically productive or community beneficial uses. The VCP

database is maintained by the Texas Commission on Environmental Quality.

WMRF                              Recycling Facilities

VERSION DATE: 11/01/12 

This listing of recycling facilities is provided by the Texas Commission on Environmental Quality’s Recycle Texas

Online service.  The company information provided in this database is self-reported.  Since recyclers post their

own information, a facility or company appearing on the list does not imply that it is in compliance with TCEQ

regulations or other applicable laws.  This database is no longer maintained and includes the last compilation of

the program participants before the Recycle Texas Online program was closed.
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IHWCA                              Industrial and Hazardous Waste Corrective Action Sites

VERSION DATE: 05/11/18 

This database is provided by the Texas Commission on Environmental Quality (TCEQ). According to the TCEQ,

the mission of the industrial and hazardous waste corrective action program is to oversee the cleanup of sites

contaminated from industrial and municipal hazardous and industrial nonhazardous wastes. The goals of this

program are to: Ensure that sites are assessed and remediated to levels that protect human health and the

environment; Verify that waste management units or facilities are taken out of service and closed properly; and

to Facilitate revitalization of contaminated properties.

SF                              State Superfund Sites

VERSION DATE: 09/23/16 

The state Superfund program mission is to remediate abandoned or inactive sites within the state that pose an

unacceptable risk to public health and safety or the environment, but which do not qualify for action under the

federal Superfund program (NPL - National Priority Listing). As required by the Texas Solid Waste Disposal Act,

Texas Health and Safety Code, Chapter 361, the Texas Commission on Environmental Quality identifies and

evaluates these facilities for inclusion on the state Superfund registry. This registry includes any recent

developments and the anticipated action for these sites.
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USTR06                              Underground Storage Tanks On Tribal Lands

VERSION DATE: 04/01/18 

This database, provided by the United States Environmental Protection Agency (EPA), contains underground

storage tanks on Tribal lands located in EPA Region 6.  This region includes the following states:  Arkansas,

Louisiana, New Mexico, Oklahoma, and Texas.

LUSTR06                              Leaking Underground Storage Tanks On Tribal Lands

VERSION DATE: 04/01/18 

This database, provided by the United States Environmental Protection Agency (EPA), contains leaking

underground storage tanks on Tribal lands located in EPA Region 6.  This region includes the following states: 

Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.

ODINDIAN                              Open Dump Inventory on Tribal Lands

VERSION DATE: 11/08/06 

This Indian Health Service database contains information about facilities and sites on tribal lands where solid

waste is disposed of, which are not sanitary landfills or hazardous waste disposal facilities, and which meet the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944).

INDIANRES                              Indian Reservations

VERSION DATE: 01/01/00 

The Department of Interior and Bureau of Indian Affairs maintains this database that includes American Indian

Reservations, off-reservation trust lands, public domain allotments, Alaska Native Regional Corporations and

Recognized State Reservations.
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DEPARTMENT OF THE ARMY 
FORT WORTH DISTRICT, CORPS OF ENGINEERS 

P. O. BOX 17300 
FORT WORTH, TEXAS 76102-0300 

                     
May 2, 2017 

 
Regulatory Division 
 
 
Subject: Project Number:  SWF 2003-00336, Lake Ralph Hall 
 
 
 
Mr. Phil Cross  
Tribal Historic Preservation Officer 
Caddo Nation of Oklahoma 
P.O. Box 487 
117 Memorial Lane 
Binger, Oklahoma 73009 
 
Dear Mr. Cross: 
 
 This letter addresses cultural resources requirements under Section 404 of the 
Clean Water Act associated with a proposal by the Upper Trinity Regional Water District 
(UTRWD), to construct and operate the proposed Lake Ralph Hall in Fannin County, 
Texas.  The U.S. Army Corps of Engineers, Fort Worth District (USACE) is currently 
reviewing a permit application for the development of the water supply project.  This 
project has been assigned Project Number SWF-2003-00336.  Please include this 
number in all future correspondence concerning this project.   
 
 The proposed Lake Ralph Hall (Project) will include the dam site, the approximate 
7,605 acre flood pool (elevation 560.0 amsl), mitigation area, and associated pipelines.  
In 2005 an archeological survey investigated approximately 15 percent of the flood pool 
for cultural resources and recorded a total of 17 prehistoric and historic sites. In 2009 a 
reconnaissance survey for historic-age resources identified 114 resources within the 
flood pool.  Currently the USACE is working with the State Historic Preservation Office 
(SHPO) and permit Applicant to develop a research design for future cultural resource 
investigations across the Project. 
 
 This letter is to invite you to consult on this project under 36 CFR 800(c)(2)(ii).  The 
USACE and the SHPO plan on developing a Programmatic Agreement (PA), under 36 
CFR 800.4(c)(2), to guide future work (testing and mitigation) on the identified sites.  
The enclosed compact disc (CD) contains copies of the draft research design and draft 
PA. While the proposed reservoir lies in an area with no known tribal lands or trust 
lands, the Caddo Nation was historically associated with the area. The USACE requests 
you review the enclosed documents and notify us of any cultural or religious 
significance you might attach to this site or this area.  We request your participation and 
consultation in development of the PA. 
 



 
 
 

 Thank you for your time, and this opportunity to provide you these review 
documents.  We look forward to working with you on this project. Please direct any 
questions to Mr. Jimmy Barrera at 817-886-1838. 
 
        Sincerely, 
 
 
 
 
        Stephen L Brooks 
        Chief, Regulatory Division 
 
 
Enclosure 
 
 
 
 
 
 

 



DEPARTMENT OF THE ARMY 
FORT WORTH DISTRICT, CORPS OF ENGINEERS 

P. O. BOX 17300 
FORT WORTH, TEXAS 76102-0300 

                     
May 2, 2017 

 
Regulatory Division 
 
 
Subject: Project Number:  SWF 2003-00336, Lake Ralph Hall 
 
 
 
Dr. Ian Thompson  
Tribal Historic Preservation Officer 
Choctaw Nation of Oklahoma 
P.O. Box 1210 
Durant, Oklahoma 74702-1210 
 
Dear Dr. Thompson: 
 
 This letter addresses cultural resources requirements under Section 404 of the 
Clean Water Act associated with a proposal by the Upper Trinity Regional Water District 
(UTRWD), to construct and operate the proposed Lake Ralph Hall in Fannin County, 
Texas.  The U.S. Army Corps of Engineers, Fort Worth District (USACE) is currently 
reviewing a permit application for the development of the water supply project.  This 
project has been assigned Project Number SWF-2003-00336.  Please include this 
number in all future correspondence concerning this project.   
 
 The proposed Lake Ralph Hall (Project) will include the dam site, the approximate 
7,605 acre flood pool (elevation 560.0 amsl), mitigation area, and associated pipelines.  
In 2005 an archeological survey investigated approximately 15 percent of the flood pool 
for cultural resources and recorded a total of 17 prehistoric and historic sites. In 2009 a 
reconnaissance survey for historic-age resources identified 114 resources within the 
flood pool.  Currently the USACE is working with the State Historic Preservation Office 
(SHPO) and permit Applicant to develop a research design for future cultural resource 
investigations across the Project. 
 
 This letter is to invite you to consult on this project under 36 CFR 800(c)(2)(ii).  The 
USACE and the SHPO plan on developing a Programmatic Agreement (PA), under 36 
CFR 800.4(c)(2), to guide future work (testing and mitigation) on the identified sites.  
The enclosed compact disc (CD) contains copies of the draft research design and draft 
PA. While the proposed reservoir lies in an area with no known tribal lands or trust 
lands, the Choctaw Nation was historically associated with the area. The USACE 
requests you review the enclosed documents and notify us of any cultural or religious 
significance you might attach to this site or this area.  We request your participation and 
consultation in development of the PA. 
 



 
 
 

 Thank you for your time, and this opportunity to provide you these review 
documents.  We look forward to working with you on this project. Please direct any 
questions to Mr. Jimmy Barrera at 817-886-1838. 
 
        Sincerely, 
 
 
 
 
        Stephen L Brooks 
        Chief, Regulatory Division 
 
 
Enclosure 
 
 
 
 
 
 

 



DEPARTMENT OF THE ARMY 
FORT WORTH DISTRICT, CORPS OF ENGINEERS 

P. O. BOX 17300 
FORT WORTH, TEXAS 76102-0300 

                     
May 2, 2017 

 
Regulatory Division 
 
 
Subject: Project Number:  SWF 2003-00336, Lake Ralph Hall 
 
 
 
Ms. Martina Callahan  
Director, Comanche Nation Historic Preservation Office 
Comanche Nation of Oklahoma 
#6 SW ‘D’ Avenue, Suite C 
Lawton, Oklahoma 73507 
 
Dear Ms. Callahan: 
 
 This letter addresses cultural resources requirements under Section 404 of the 
Clean Water Act associated with a proposal by the Upper Trinity Regional Water District 
(UTRWD), to construct and operate the proposed Lake Ralph Hall in Fannin County, 
Texas.  The U.S. Army Corps of Engineers, Fort Worth District (USACE) is currently 
reviewing a permit application for the development of the water supply project.  This 
project has been assigned Project Number SWF-2003-00336.  Please include this 
number in all future correspondence concerning this project.   
 
 The proposed Lake Ralph Hall (Project) will include the dam site, the approximate 
7,605 acre flood pool (elevation 560.0 amsl), mitigation area, and associated pipelines.  
In 2005 an archeological survey investigated approximately 15 percent of the flood pool 
for cultural resources and recorded a total of 17 prehistoric and historic sites. In 2009 a 
reconnaissance survey for historic-age resources identified 114 resources within the 
flood pool.  Currently the USACE is working with the State Historic Preservation Office 
(SHPO) and permit Applicant to develop a research design for future cultural resource 
investigations across the Project. 
 
 This letter is to invite you to consult on this project under 36 CFR 800(c)(2)(ii).  The 
USACE and the SHPO plan on developing a Programmatic Agreement (PA), under 36 
CFR 800.4(c)(2), to guide future work (testing and mitigation) on the identified sites.  
The enclosed compact disc (CD) contains copies of the draft research design and draft 
PA. While the proposed reservoir lies in an area with no known tribal lands or trust 
lands, the Comanche Nation was historically associated with the area. The USACE 
requests you review the enclosed documents and notify us of any cultural or religious 
significance you might attach to this site or this area.  We request your participation and 
consultation in development of the PA. 
 



 
 
 

 Thank you for your time, and this opportunity to provide you these review 
documents.  We look forward to working with you on this project. Please direct any 
questions to Mr. Jimmy Barrera at 817-886-1838. 
 
        Sincerely, 
 
 
 
 
        Stephen L Brooks 
        Chief, Regulatory Division 
 
 
Enclosure 
 
 
 
 
 
 

 



DEPARTMENT OF THE ARMY 
FORT WORTH DISTRICT, CORPS OF ENGINEERS 

P. O. BOX 17300 
FORT WORTH, TEXAS 76102-0300 

                     
May 2, 2017 

 
Regulatory Division 
 
 
Subject: Project Number:  SWF 2003-00336, Lake Ralph Hall 
 
 
 
Mr. Russell L. Martin  
President 
Tonkawa Tribe of Oklahoma 
1 Rush Buffalo Road 
Tonkawa, Oklahoma 74653 
 
Dear Mr. Martin: 
 
 This letter addresses cultural resources requirements under Section 404 of the 
Clean Water Act associated with a proposal by the Upper Trinity Regional Water District 
(UTRWD), to construct and operate the proposed Lake Ralph Hall in Fannin County, 
Texas.  The U.S. Army Corps of Engineers, Fort Worth District (USACE) is currently 
reviewing a permit application for the development of the water supply project.  This 
project has been assigned Project Number SWF-2003-00336.  Please include this 
number in all future correspondence concerning this project.   
 
 The proposed Lake Ralph Hall (Project) will include the dam site, the approximate 
7,605 acre flood pool (elevation 560.0 amsl), mitigation area, and associated pipelines.  
In 2005 an archeological survey investigated approximately 15 percent of the flood pool 
for cultural resources and recorded a total of 17 prehistoric and historic sites. In 2009 a 
reconnaissance survey for historic-age resources identified 114 resources within the 
flood pool.  Currently the USACE is working with the State Historic Preservation Office 
(SHPO) and permit Applicant to develop a research design for future cultural resource 
investigations across the Project. 
 
 This letter is to invite you to consult on this project under 36 CFR 800(c)(2)(ii).  The 
USACE and the SHPO plan on developing a Programmatic Agreement (PA), under 36 
CFR 800.4(c)(2), to guide future work (testing and mitigation) on the identified sites.  
The enclosed compact disc (CD) contains copies of the draft research design and draft 
PA. While the proposed reservoir lies in an area with no known tribal lands or trust 
lands, the Tonkawa Tribe was historically associated with the area. The USACE 
requests you review the enclosed documents and notify us of any cultural or religious 
significance you might attach to this site or this area.  We request your participation and 
consultation in development of the PA. 
 



 
 
 

 Thank you for your time, and this opportunity to provide you these review 
documents.  We look forward to working with you on this project. Please direct any 
questions to Mr. Jimmy Barrera at 817-886-1838. 
 
        Sincerely, 
 
 
 
 
        Stephen L Brooks 
        Chief, Regulatory Division 
 
 
Enclosure 
 
 
 
 
 
 

 



DEPARTMENT OF THE ARMY 
FORT WORTH DISTRICT, CORPS OF ENGINEERS 

P. O. BOX 17300 
FORT WORTH, TEXAS 76102-0300 

                     
May 2, 2017 

 
Regulatory Division 
 
 
Subject: Project Number:  SWF 2003-00336, Lake Ralph Hall 
 
 
 
Ms. Terri Parton  
President 
Wichita and Affiliated Tribes 
P.O. Box 729 
Anadarko, Oklahoma 73005 
 
Dear Ms. Parton: 
 
 This letter addresses cultural resources requirements under Section 404 of the 
Clean Water Act associated with a proposal by the Upper Trinity Regional Water District 
(UTRWD), to construct and operate the proposed Lake Ralph Hall in Fannin County, 
Texas.  The U.S. Army Corps of Engineers, Fort Worth District (USACE) is currently 
reviewing a permit application for the development of the water supply project.  This 
project has been assigned Project Number SWF-2003-00336.  Please include this 
number in all future correspondence concerning this project.   
 
 The proposed Lake Ralph Hall (Project) will include the dam site, the approximate 
7,605 acre flood pool (elevation 560.0 amsl), mitigation area, and associated pipelines.  
In 2005 an archeological survey investigated approximately 15 percent of the flood pool 
for cultural resources and recorded a total of 17 prehistoric and historic sites. In 2009 a 
reconnaissance survey for historic-age resources identified 114 resources within the 
flood pool.  Currently the USACE is working with the State Historic Preservation Office 
(SHPO) and permit Applicant to develop a research design for future cultural resource 
investigations across the Project. 
 
 This letter is to invite you to consult on this project under 36 CFR 800(c)(2)(ii).  The 
USACE and the SHPO plan on developing a Programmatic Agreement (PA), under 36 
CFR 800.4(c)(2), to guide future work (testing and mitigation) on the identified sites.  
The enclosed compact disc (CD) contains copies of the draft research design and draft 
PA. While the proposed reservoir lies in an area with no known tribal lands or trust 
lands, the Wichita and Affiliated Tribes was historically associated with the area. The 
USACE requests you review the enclosed documents and notify us of any cultural or 
religious significance you might attach to this site or this area.  We request your 
participation and consultation in development of the PA. 
 



 
 
 

 Thank you for your time, and this opportunity to provide you these review 
documents.  We look forward to working with you on this project. Please direct any 
questions to Mr. Jimmy Barrera at 817-886-1838. 
 
        Sincerely, 
 
 
 
 
        Stephen L Brooks 
        Chief, Regulatory Division 
 
 
Enclosure 
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1.0  Introduction 
This report provides an assessment of the current condition of the North Sulphur 
River and the potential impacts of the proposed Lake Ralph Hall (LRH) Dam 
construction to receiving waters.  This assessment is based on literature review, 
monitoring data, field assessment data, Water Availability Model (WAM)/ Water 
Rights Analysis Package (WRAP) and RiverWare model results, and qualitative 
estimates of pollutant loading and water quality.  This assessment utilized data from 
previous reports in support of the LRH Environmental Impact Statement (EIS) 
including: 

 
 Biological Assessment of the North Sulphur River (Alan Plummer Associates, 

Inc. [APAI], 2006a) 
 Mitigation Plan for Impacts to Aquatic Resources and Terrestrial Habitats 

(APAI, 2012) 
 Environmental Information Document (APAI, 2006b) 
 Hydrologic and Hydraulic Studies of Lake Ralph Hall (Brandes, 2004) 
 Lake Ralph Hall RiverWare Modeling Memorandum (Brandes, 2015) 
 Evaluation of Hydrologic Modeling in Support of the Lake Ralph Hall 

Environmental Impact Statement (DiNatale, 2016a) 
 Response to Comments from Texas Parks and Wildlife Department 

Memorandum (DiNatale, 2016b) 
 Preliminary Jurisdictional Determination of Waters of the U.S. – Proposed Lake 

Ralph Hall (APAI, 2006c) 
 Supplement Number 1 to the Preliminary Jurisdictional Determination of 

Waters of the U.S. – Proposed Lake Ralph Hall (APAI, 2008) 
 Lake Ralph Hall Preliminary Habitat Assessment (APAI, 2005) 
 Habitat Assessment for Proposed Lake Ralph Hall (APAI, 2011) 
 Geomorphic and Sedimentation Evaluation of North Sulphur River and 

Tributaries for the Lake Ralph Hall Project (Mussetter Engineering, Inc [MEI], 
2006) 

 Archaeology and Quaternary Geology at Lake Ralph Hall (AR Consultants, Inc., 
2005) 

1.1 Project Description 
The proposed LRH would be located in Fannin County, Texas, and would be 
constructed on the existing channel of the North Sulphur River (Exhibit 1).  The 
proposed LRH project would include the construction of an earth-filled dam 
embankment across the valley of the North Sulphur River with a concrete 
uncontrolled principal spillway located within the existing channel of the river and a 
concrete ogee-type emergency spillway located within the embankment on the 
northern floodplain of the river. The top of the dam embankment would occur at an 
elevation of 562.0 feet above mean sea level and would adjoin the existing ground 
surface on both ends of the structure. Current studies indicate the proposed LRH 
reservoir would have a conservation pool storage capacity of approximately 160,000 
acre-feet (AF) at an elevation of 551.0 feet above MSL.  The surface area of the 
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reservoir would be approximately 7,605 acres.  The maximum depth of the reservoir 
at the dam would be approximately 90 feet. The firm annual yield of the proposed 
project would be approximately 34,050 AF/year. 

2.0  Affected Environment 

2.1 Study Area 
The study area includes the Sulphur River Basin extending 127 miles long with a 
width that varies from 17 to 43 miles (Sulphur River Basin Authority [SRBA], 2014) 
(Exhibit 1).  The Sulphur River Basin is located south of the Red River Basin 
beginning in Fannin County and flowing east to the Texas-Arkansas Border.  The basin 
passes through three ecoregions with the western portion consisting mostly of row 
crop agriculture and cattle farming.  The Sulphur River Basin is divided into seven 
watersheds including the Lower Sulphur River Watershed, Wright Patman Lake 
Watershed, Sulphur River Watershed, White Oak Creek Watershed, Days Creek 
Watershed, North Sulphur River Watershed and South Sulphur River Watershed.  The 
proposed LRH would be located within the North Sulphur River Watershed and 
includes a portion of the North Sulphur River (Exhibit 2). 

2.2 North Sulphur River 
The North Sulphur River extends from the confluence with the Sulphur River in 
Lamar County to a point 4.2 miles upstream of Farm to Market Road (FM) 68 in 
Fannin County (Texas Commission on Environmental Quality [TCEQ] Atlas, 2004) 
(Exhibit 2).   

2.2.1 Morphology 
MEI completed the Geomorphic and Sedimentation Evaluation of the North Sulphur 
River and Tributaries for the Lake Ralph Hall Project in October 2006.  The report 
provides a description of current conditions of the North Sulphur River and 
anticipated changes due to the proposed LRH project.    
 
The North Sulphur River and its tributaries, upstream and downstream of the 
proposed LRH, are downcut, deeply incised, and eroding (MEI, 2006).  During the 
1920’s, the river was channelized to control flooding (AR Consultants, 2005).  The 
channelized portion of the river extends for approximately 40 miles east from the 
proposed LRH.  Current conditions of the river are a result of channelization and 
straightening of the sinuous and meandering river.  Prior to channelization, the river 
was meandering with an approximate slope of 4.3 feet per mile (MEI, 2006).  Prior to 
channelization, the North Sulphur River at the proposed LRH dam site was 
approximately 48 feet wide and 6 feet deep but is currently 300 feet wide and 40 feet 
deep and is composed of erodible shale.  Historically, the river had a hydraulic 
capacity between 700 cubic feet per second (cfs) and 1,000 cfs.  Currently, the river 
at the dam site location contains flows in excess of the 100-year flood peak at 
approximately 38,000 cfs.  Between the late 1920s and the present, approximately 28 
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million tons of sediment have been eroded from the mainstem of the river and its 
tributaries upstream of the proposed dam site (MEI, 2006).   

2.2.2 Hydrology 
The proposed LRH is located solely within the North Sulphur River Watershed on the 
North Sulphur River (Exhibit 2).  The North Sulphur River Watershed includes 
extensive row crop agriculture and high soil productivity (SRBA, 2014).  Major 
tributaries to the North Sulphur River that could be inundated and/or affected by the 
proposed reservoir include Allen Creek, Bear Creek, Pot Creek, Brushy Creek, Pickle 
Creek, Davis Creek, Legget Branch, Bralley Pool Creek, Merrill Creek, Hedrick Branch, 
Long Creek, Baker Creek, and McClure Creek.  Hydrology of the North Sulphur River 
is variable and normally exhibits little to no flow.   
 
Historical data from USGS gage stations in the North Sulphur River Watershed were 
collected and analyzed to describe with and without project conditions utilizing 
various models (Brandes, 2004; Brandes, 2015; DiNatale, 2016a; DiNatale, 2016b). 
Flows in the North Sulphur River primarily consist of runoff, although spring 
discharges occur for sustained periods following rainfall events (Brandes, 2004).  The 
USGS maintains a streamflow gage on the North Sulphur River and is referred to as 
the “North Sulphur River near Cooper, TX” gage.  Mean daily streamflow records from 
this gage are available from 1949 to present.  The gage is located approximately 20 
river miles downstream from the proposed LRH dam site (Exhibit 1).  Records from 
this gage indicate a mean daily flow of 261 cfs and a median daily flow of 11 cfs 
indicating low flow during much of the time with periodic flood events (Brandes, 
2004).  Data from this gage also indicate zero flow for 10 percent of the time and flow 
above 306 cfs approximately 10 percent of the time (Brandes, 2004).  Historical 
monthly flows show variable flows with periods of no flow and other periods 
indicating significant flood flows (Brandes, 2004).  During rain events flows increase 
rapidly in the North Sulphur River Watershed but recede within a day or two to nearly 
no flow.  Small ponds and puddles typically form within the river channel.  

2.2.3 Water Quality 
Water quality regulatory programs in Texas are administered by TCEQ with the 
substantial involvement of local river authorities as well as other state and local 
groups, and are conducted under the Texas Clean Rivers Program and other relevant 
legislation. The Texas Administrative Code (TAC), Title 30, Chapter 307 promulgates 
surface water quality criteria, regulations, and standards.  In addition, TCEQ 
regulations require certification that a permit allowing the discharge of dredged or 
fill material would comply with state water quality standards, under Section 401 of 
the Clean Water Act (CWA).  
 
The Texas Surface Water Quality Standards establish explicit goals for the quality of 
streams, rivers, lakes, and bays throughout Texas.  Water quality standards are 
developed to maintain the quality of surface waters in Texas to support public health 
and enjoyment while protecting aquatic life.  Water quality standards identify 
appropriate uses for surface waters including aquatic life, recreation, and public 
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water supply (drinking water).  Criteria for evaluating support of these uses include 
dissolved oxygen, temperature, pH, dissolved minerals, toxic substances, and 
bacteria.  TCEQ adopted revisions to the standards which became effective in 2014.  
However, the Environmental Protection Agency (EPA) has not approved all the 2014 
standards revisions.  In particular, a revision to the North Sulphur River segment 
stating the benthic macroinvertebrate community should be assessed as a limited 
aquatic life was disapproved by the EPA and is currently under review.  The 2014 
standards are described in Table 1.      
 
Table 1. Site-Specific Uses and Criteria for the North Sulphur River (TCEQ, 2014). 

Uses 

Recreation Public Contact Recreation 
Aquatic Life Intermediate1 

Domestic Water Supply – 
Other – 

Criteria 

Cl-1 (mg/L) 190 
SO4-2 (mg/L) 475 
TDS (mg/L) 1,320 

Dissolved Oxygen (mg/L) 5.0 
pH Range (SU) 6.0 – 8.5 

Indicator Bacteria1 (#/100ml) 126 
Temperature (°F) 93 

mg/L – milligrams per liter; SU – standard units; °F – degrees Fahrenheit 
1According to TCEQ, “The intermediate aquatic life use applies only to the fish community. The benthic community is to be 
assessed using a limited aquatic life use.”  This language is under EPA review and has not been approved by EPA.   

The Texas Integrated Report of Surface Water Quality describes the status of natural 
waters based on historical data and assigns water bodies various categories 
depending on the extent to which they attain standards.  In accordance with the 
federal CWA 305(b) and 303(d), the TCEQ produces an updated report every two 
years. 
 
According to the 2014 Texas Integrated Report of Surface Water Quality, the North 
Sulphur River consists of two assessment segments.  Segment 0305_01 includes the 
portion of the river from the confluence with the South Sulphur River upstream 
approximately 25 miles to Morrison Creek.  Segment 0305_02 includes the portion of 
the river from the confluence with Morrison Creek upstream approximately 23 miles 
to the headwaters.  Stations associated with Segment 0305_01 include 10230 and 
10231.  Stations associated with Segment 0305_02 include 17613, 18844, and 18846.  
Assessment results from TCEQ (2014) are included in Table 2 and Table 3.   
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Table 2. 2014 Texas Integrated Water Quality Assessment Results, Segment 0305_01, 
December 2005 to November 2012. 

Parameter # 
Samples 

Mean of 
Samples 

# of 
Sample 

Exceeding 
Criteria 

Mean of 
Samples 

Exceeding 
Criteria 

Criteria Sample 
Sizes 

Level of 
Support 

Aquatic Life Use 
DO-Grab Screening 
Level (mg/L) 

25 – 0 – 5.00 AD NC 

DO-Grab Min 
(mg/L) 

25 – 0 – 3.00 AD FS 

Recreation Use 
Bacteria*  14 52.72 0 – 126.00 LD NC 

General Use 
Water Temp (°C) 25 – 0 – 33.90 AD FS 
High pH (SU) 25 – 1 9.2 8.50 AD FS 
Low pH (SU) 25 – 0 – 6.00 AD FS 
TDS (mg/L) 39 676.32 0 – 1,320.00 AD FS 
Chloride (mg/L) 36 43.77 0 – 190.00 AD FS 
Sulfate (mg/L) 36 306.67 0 – 475.00 AD FS 
Nitrate (mg/L) 25 – 1 3.72 1.95 AD NC 
Ammonia (mg/L) 25 – 0 – 0.33 AD NC 
Total Phosphorus 
(mg/L) 

22 – 0 – 0.69 AD NC 

Chlorophyll-a 
(µg/L) 

23 – 7 25.57 14.10 AD CS 

* E. Coli (Colonies/100mL) 
AD – Adequate Data; LD – Limited Data; NC – No Concern; FS – Fully Supporting; CS – Screening Level Concern; °C – Degrees 
Celsius; µg - Micrograms 
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Table 3. 2014 Texas Integrated Water Quality Assessment Results, Segment 0305_02, 
December 2005 to November 2012. 

Parameter # 
Samples 

Mean of 
Samples 

# of 
Sample 

Exceeding 
Criteria 

Mean of 
Samples 

Exceeding 
Criteria 

Criteria Sample 
Sizes 

Level of 
Support 

Aquatic Life Use 
DO-Grab Screening 
Level (mg/L) 

12 – 0 4.9 4.00 AD NC 

DO-Grab Min 
(mg/L) 

12 – 0 – 3.00 AD FS 

DO-24hr Avg 
(mg/L) 

6 – 0 – 5.00 LD NC 

DO-24hr Min 
(mg/L) 

6 – 0 – 3.00 LD NC 

Habitat 3 19.00 – – 14.00 AD NC 
Macrobenthic 
Community 

6 22.00 – – 22.00 AD FS 

Fish Community 6 39.00 – – 33.00 AD FS 
Recreation Use 

Bacteria 12 9.08 0 – 126.00 LD NC 
General Use 

Water Temp (°C) 12 – 0 – 33.90 AD FS 
High pH (SU) 12 – 0 – 8.50 AD FS 
Low pH (SU) 12 – 0 – 6.00 AD FS 
Sulfate (mg/L) 36 306.67 0 – 475.00 AD FS 
TDS (mg/L) 39 676.32 0 – 1,320.00 AD FS 
Chloride (mg/L) 36 43.77 0 – 190.00 AD FS 
Chlorophyll-a 
(µg/L) 

12 – 0 – 14.10 AD NC 

Total Phosphorus 
(mg/L) 

12 – 0 – 0.69 AD NC 

Nitrate (mg/L) 12 – 3 3.06 1.95 AD NC 
Ammonia (mg/L) 12 – 0 – 0.33 AD NC 

* E. Coli 
AD – Adequate Data; LD – Limited Data; NC – No Concern; FS – Fully Supporting; CS – Screening Level Concern 

 
TCEQ (2014) indicates the majority of parameters assessed fully support the use or 
are no concern.  Chlorophyll-a in Segment 0305_01 is the only parameter indicating 
a concern for water quality based on screening levels from a nonpoint source.  Seven 
out of twenty-three samples exceeded the criteria with a mean exceedance of 25.57 
µg/L.  Currently, there is no concern for non-attainment of the standard based on 
numeric criteria. 
 
The Section 303(d) list identifies water bodies in Texas too polluted or otherwise 
degraded to meet water quality standards.  The North Sulphur River is not included 
in the TCEQ (2014) 303(d) List and is not considered impaired. 
 
Flows in the North Sulphur River are primarily fed by overland runoff, although 
sustained flow can result from springs (Brandes, 2004). The drainage area of the 
proposed LRH project footprint includes the Pot Creek and Bralley Pool Creek 
subwatersheds (Exhibit 3) and is approximately 104 square miles.  Table 4 includes 



LRH WATER RESOURCES TECHNICAL REPORT 

the breakdown of land cover in the drainage area of the proposed LRH Dam. Land 
cover in the drainage area below the proposed LRH project (Exhibit 3) was calculated 
to the furthest point downstream included in the WAM model (Brandes, 2015).  Table 
5 includes the breakdown of land cover in the drainage area of the Sulphur River 
downstream of the proposed LRH dam site.  The primary land cover classifications 
from both drainage areas are undeveloped and agriculture. The primary pollutants of 
concern associated with overland flow from agriculture uses are nutrients, organic 
material, bacteria, sediment, pesticides, and herbicides. There is a very small 
percentage of developed land in both drainage areas, so impacts from pollutants 
associated with developed industrial or commercial land, such as metals, 
organochlorines, or mercury, are not likely to be a concern. 
 

Table 4. Land Cover Values for the LRH Drainage Area. 

Class/Value Classification Description 
Area 

(Square 
Miles) 

Percent of Total 
Area (%) 

Water Open Water 0.587 0.566 

Developed 

Developed, Open Space 4.473 4.315 

Developed, Low Intensity 0.139 0.134 

Developed, Medium Intensity 0.025 0.024 

Developed, High Intensity 0.004 0.004 

Forest 

Deciduous Forest 14.637 14.119 

Evergreen Forest 1.113 1.074 

Mixed Forest 0.027 0.026 

Shrubland Shrub/Scrub 0.167 0.161 

Herbaceous Grassland/Herbaceous 50.51 48.721 

Planted/Cultivated 
Pasture/Hay 7.697 7.424 

Cultivated Crops 24.262 23.403 

Wetlands Emergent Herbaceous Wetlands 0.031 0.030 

Total 103.672 100 
Source: National Land Cover Database (NLCD) 
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Table 5. Land Cover Values for the Sulphur River Downstream of the LRH Drainage 
Area. 

Class/Value Classification Description 
Area 

(Square 
Miles) 

Percent of Total 
Area (%) 

Water Open Water 38 2.19 

Developed 

Developed, Open Space 59 3.38 

Developed, Low Intensity 29 1.65 

Developed, Medium Intensity 4 0.21 

Developed, High Intensity 2 0.10 

Barren Barren Land 3 0.17 

Forest 

Deciduous Forest 283 16.22 

Evergreen Forest 17 0.97 

Mixed Forest 1 0.06 

Shrubland Shrub/Scrub 57 3.26 

Herbaceous Grassland/Herbaceous 350 20.07 

Planted/Cultivated 
Pasture/Hay 570 32.67 

Cultivated Crops 203 11.61 

Wetlands 
Woody Wetlands 117 6.73 

Emergent Herbaceous Wetlands 12 0.70 

Total 1,745  
Source: National Land Cover Database (NLCD) 

 
EPA (1983) provides median concentrations for various pollutants of concern for 
various land use categories including residential, mixed, commercial, and nonurban.   
Current pollutant loading and water quality conditions were assessed for the LRH 
drainage area above the proposed dam and the North Sulphur River drainage area 
below the proposed dam to the furthest point downstream included in the WAM 
model (downstream site).  In order to calculate runoff from 1-year and 2-year storm 
events, the Soil Conservation Service Curve Number Method was utilized including the 
following equation: 
 
Q = (P - Ia)2 / (P - Ia)+S 
 
Where: 
Q = runoff (inches) 
P = rainfall (inches) 
S = retention of moisture (inches) 
Ia = the initial abstraction (inches) 
 
In order to calculate average annual runoff the Simple Method to Calculate Urban 
Stormwater Loads (Stormwater Manager’s Resource Center, n.d.) was used including: 
 
R = P x Pj x Rv 
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Where: 
R = annual runoff 
P = annual rainfall (inches) 
Pj = fraction of annual rainfall events that produce runoff 
Rv = runoff coefficient 
 
Pollutant loading at the proposed dam location and downstream site of the proposed 
LRH were calculated utilizing the equation: 
 
ƩLU (ALU x CLU x QLU) = LC 
 
Where: 
ALU = land use area 
C = constituent concentration for the specific land use 
QLU = runoff depth from the land use area  
LC = total load for the constituent of concern 
ƩLU = sum of loads for all land uses 
 
Estimated current pollutant concentrations at the downstream site were assessed to 
evaluate concentrations in the river based on the estimated upstream and 
downstream loads. To assess mixing of the constituents downstream, the following 
equation was used assuming conservation of mass: 
 
(LC-U + LC-D) / (Ʃ (Qu + QD)) = CEOI 
 
Where: 
LC-U = load for each constituent upstream of the dam 
LC-D = load for each constituent downstream of the dam 
Qu = runoff volume that will be obtained from the WAM model for the location 
upstream of the proposed dam 
QD = runoff volume obtained from the WAM model for the location at the downstream 
extent of impact 
CEOI = the constituent concentration at the downstream extent of impact (assessed as 
described below) 
 
The changes in concentration and resulting water quality conditions were evaluated 
downstream based on concentrations assuming complete mixing downstream of the 
dam.  Pollutant loads and water quality were assessed during the 50-percentile 
monthly flow condition from the WAM model (Brandes, 2015).  The 50-percentile 
monthly flow was used because it does not represent an overly arid condition or large 
rainfall event. 
 
Estimated pollutant loads and concentrations at the proposed LRH dam site and 
downstream site are included in Table 6 and Table 7. 
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Table 6. Pollutant Loads and Concentrations at Proposed LRH Dam Site. 

 Load (Pounds) Concentration 
(mg/L) Pollutant 1-Year 

Storm 
2-Year 
Storm 

Annual 
Rainfall 

TSS 1,713,567 2,135,686 6,813,382 133.50 
Lead 734 915 2,920 0.06 
Zinc 4,774 5,949 18,980 0.37 
Kjeldahl Nitrogen 23,623 29,442 93,927 1.84 
Nitrite / Nitrate 13,292 16,567 52,852 1.04 
Total Phosphorus 2,962 3,692 11,777 0.23 
Soluble Phosphorus 636 793 2,531 0.05 

 
Table 7. Pollutant Loads and Concentrations at Downstream Site. 

 Load (Pounds) Concentration 
(mg/L) Pollutant 1-Year 

Storm 
2-Year 
Storm 

Annual 
Rainfall 

TSS 24,311,018 30,676,321 111,089,157 100.49 
Lead 10,419 13,147 47,610 0.04 
Zinc 67,724 85,455 309,463 0.28 
Kjeldahl Nitrogen 335,145 422,895 1,531,443 1.39 
Nitrite / Nitrate 188,584 237,961 861,734 0.78 
Total Phosphorus 42,023 53,026 192,026 0.17 
Soluble Phosphorus 9,030 11,394 41,262 0.04 

 

2.2.4 Aquatic Organisms 
Aquatic organisms have been documented in pools in the North Sulphur River within 
the proposed LRH footprint and downstream of the proposed LRH dam.   
 
The North Sulphur River Segment 0305_02 was first listed on the 303(d) list in 2006 
for impaired habitat, macrobenthic community, and fish community.  The impairment 
for habitat was lowered to a concern for screening level in 2008 and listed as no 
concern in 2012.  The concern for macrobenthic community and fish community was 
removed from the 303(d) list in 2012 due to a revision in the standard. 
 
The SRBA conducted biological monitoring in the North Sulphur River at three 
sampling stations (SRBA, 2008) in May 2007 and August 2007.  Stations sampled 
included 17613, 18844, and 18846.   
 
Station 17613 was rated as intermediate for fish community for both events.  The 
macrobenthic community was rated as limited for the May event with ten species and 
intermediate for the August event due to an increase in the number of species 
collected.  The Habitat Quality Index was rated as high due to the number of riffles, 
stability of substrate, and amount of available in stream cover. 
 
Station 18844 was rated as limited for macrobenthic community for both events.  The 
fish community for the May event was rated as high with 11 species and intermediate 
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during the August event with 6 species.  The Habitat Quality Index was rated as high 
due to the number of riffles, stability of substrate, and amount of available in stream 
cover. 
 
Station 18846 was rated as limited for macrobenthic community and intermediate 
for fish community during both events.  The number of species collected increased 
during the August event but was not sufficient to change the rating.  The Habitat 
Quality Index for this site was intermediate due to the instability of banks and 
channelization.  
 
Table 8 and Table 9 summarize the total number of specimens collected at each 
sampling location.   
 

Table 8. Fish Species Identified at Each Sample Location (May and August 2007). 

Scientific Name 
Common 
Name 

Station 17613 Station 18844 Station 18846 
May 

2007 
August 
2007 

May 
2007 

August 
2007 

May 
2007 

August 
2007 

Ameiurus melas Black bullhead      1 

Ameiurus natalis 
Yellow 
bullhead   1  1  

Campostoma 
anomalum 

Central 
stoneroller 5 

    1 

Cyprinella 
lutrensis  

Red shiner 38 59 139 4 114 17 

Fundulus notatus 
Blackstripe 
topminnow   11    

Gambusia affinis 
Western 
mosquitofish 1 

4 
 

4 1  1 

Ictalurus 
punctatus 

Channel 
catfish   1    

Ictiobus bubalus 
Smallmouth 
buffalo  1     

Lepomis cyanellus Green sunfish 8 25 74 50 18 60 

Lepomis humilis 
Orangespotted 
sunfish 1  8 1   

Lepomis 
macrochirus 

Bluegill   5 8 1 5 

Lepomis megalotis 
Longear 
sunfish   6 2  1 

Micropterus 
salmoides 

Largemouth 
bass 2 

2 2  6 5 

Notemigonus 
Crysoleucas 

Golden shiner  16     

Notropis 
stramineus 

Sand Shiner 124 
     

Pimephales Vigilax 
Bullhead 
minnow 

 5 126  43  
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Table 9. Aquatic Organisms Identified at Each Sample Location (May and August 
2007). 

Family 
Scientific 
Name 

Station 17613 Station 18844 Station 18846 
May 

2007 
August 
2007 

May 
2007 

August 
2007 

May 
2007 

August 
2007 

Dytiscidae Acilius 1    11 1 

Aeshnidae Aeshna      1 

Coenagrionidae Argia  2  1   

Baetidae Baetis 2 4  11   

Belostomatidae Belostoma  6  1  1 

Hydrophilidae Berosus 1 2  1   

Ceratopogonidae Bezzia  1     

Caenidae Caenis 11 102  89 2 73 

Corydalidae  Chauliodes       

Chironomidae Chironomidae 111 17 102 51 132 42 

Gammaridae Gammarus 14 15  11   

Gerridae Gerris  1  1  1 

Planorbidae Gyraulus      3 

Gyrinidae Gyrinus    1 1  

Calopterygidae Hetaerina  1     

Ephemeridae Hexagenia     2  

Dytiscidae Hydaticus   3    

Dolichopodidae Hydrophorus 7  10 1   

Coenagrionidae Ischnura 6 9  15 1 2 

Hydrophilidae Laccobius     2  

Veliidae Microvelia  9     

Pleidae Neoplea 1      

Physidae Physa 2 3 8 4 1  

Gerridae Rheumatobates  1     

Simuliidae Simulium   69  34  

Heptageniidae Stenacron  2     

Elmidae Stenelmis  1     

Hydrophilidae Tropisternus      1 

Valvatidae Valvatidae  2  1  6 

 
In addition to the TCEQ biological data, biological sampling was conducted by the 
applicant via APAI in May 2006 and August 2006.   
 
May 2006 Biological Sampling Event 
Biological sampling was conducted by APAI on the North Sulphur River in May 2006 
(Brandes, 2006).  Two weeks prior to the May 2006 sampling event, approximately 
1.5 inches of precipitation fell in the vicinity of the proposed LRH Dam site.  Three 
stations were sampled and included sites upstream of the SH 34 Bridge, downstream 
of FM 904 Bridge, and downstream of the SH 38 Bridge (Exhibit 2).  Six pools at each 
sampling location were identified for collection utilizing a D-frame aquatic dip net for 
invertebrates, fish, and amphibians; a Surber Stream Sampler for benthic 
invertebrates; and a kick net for collecting large and small organisms in open water.  
The substrate at all three locations consisted of clayey shale with gravel intermixed.  
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No flow or rooted vegetation was observed at any of the three locations.  However, 
detritus and filamentous algae was observed at all three locations.  Pools at the SH 34 
location averaged approximately 20 meters by 15 meters with a depth ranging from 
five to ten centimeters.  Pools at the FM 904 location averaged approximately 15 
meters by 10 meters with depths ranging from five to 22 centimeters.  Pools at the SH 
38 location averaged approximately 40 meters by 25 meters with depths ranging 
from five to 15 centimeters.  Data collected were compiled into TCEQ’s habitat 
assessment worksheet with each location scoring a limited (poor) habitat quality 
index.   
 
A variety of freshwater invertebrates were collected from the three sampling 
locations.  Table 10 summarizes the total number of specimens collected at each 
sampling location.  Invertebrates identified during the sampling event are common 
and abundant throughout the area and normally colonize ephemeral to intermittent 
pools within the North Sulphur River.  These organisms are opportunist and are 
temporarily sustained by these pools. No fish species were collected at any of the 
three sample locations. 
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Table 10. Aquatic Organisms Identified at Each Sample Location (May 2006). 

Scientific Name 
Common 

Name 

Hwy 38 Bridge Hwy 904 Bridge Hwy 34 Bridge 

Surber 
D-

Frame 
Dip Net 

Surber 
D-

Frame 
Dip Net 

Surber 
D-

Frame 
Dip Net 

Amphipoda Scuds 0 1 2 0 0 6 
Baetidae Mayflies 0 6 0 4 1 23 
Caenidae Mayflies 38 361 155 811 41 425 

Cambaridae Crayfish 0 0 0 0 0 1 

Ceratopogonidae 
Flies and 
Midges 

0 21 2 13 0 22 

Chironomidae 
Flies and 
Midges 

84 591 92 288 75 934 

Cladocera Water Fleas 0 0 0 0 284 56 
Coenagrionidae Damselflies 0 0 0 2 0 0 

Collembula Spring Tails 0 0 0 0 0 1 

Copepoda 
Tiny 

Crustaceans 
0 3 0 0 0 7 

Corixidae 

Aquatic and 
Semi-

Aquatic 
Bugs 

71 136 3 3 4 53 

Culicidae Mosquitoes 2 50 17 19 1 38 

Dolichopodidae 
Flies and 
Midges 

0 0 0 0 2 3 

Gyrinidae 
Water 

Beetles 
0 8 0 0 2 5 

Haliplidae 
Water 

Beetles 
0 0 0 0 0 4 

Heptageniidae Mayflies 0 0 1 1 0 0 

Hydracarina 
Water 
Mites 

0 2 6 0 0 1 

Hydrophilidae 
Water 

Beetles 
0 14 5 15 5 25 

Libellulidae Dragonflies 3 12 8 24 3 55 

Ostracoda 
Seed 

Shrimp 
0 38 0 0 0 48 

Planorbidae 
Freshwater 

Snail 
0 0 0 0 0 1 

 
The majority of aquatic organisms collected during the sampling event were 
identified as Chironomidae (41 percent), Caenidae (36 percent) Cladocera (7 
percent), and Corixidae (5 percent).   
 
Chironomidae 
Chironomidae is the largest family of aquatic insects and inhabits temporary and 
permanent aquatic habitats.  There are 61 common genera found in Texas that are 
difficult to identify to genus and species.  Chironomidae feeding groups include 
collector-gatherers, filter-collectors, and predators.  Species within this family occupy 
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burrows and are tolerant to poor water quality and low dissolved oxygen levels 
(TCEQ, 2009).  Chironomidae was the most abundant family collected and was 
collected at all sampling locations. 
 
Caenidae 
Caenidae species are widespread and common in a variety of lentic and lotic habitats 
in streams, swamps, spring seeps, marshes, lakes, and ponds.  These organisms 
usually occur in sediment and are often partially covered with silt.  Adults live only a 
few hours and mate shortly after emerging.  Caenidae species are collector-gathers 
and filter-collectors and are considered sprawlers.  Caenidae species are tolerant to 
low dissolved oxygen levels and generally sensitive to moderately tolerant to 
pollution (TCEQ, 2009).  Caenidae species were the second most abundant collected 
and were collected at all sampling locations.     
 
Cladocera 
Cladocera species are widespread and common in freshwater and can be found in 
most streams with the exception of fast-flowing streams and extremely polluted 
waters.  The majority of species feed on organic detritus, bacteria, and protozoans.  
Only a few species can handle low oxygen levels (TCEQ, 2009).   
 
Corixidae 
Corixidae are abundant to common insects in ponds with some species occurring in 
streams or brackish pools.  Corixidae species are swimmers that spend the majority 
of time clinging to submerged vegetation and feeding on algae and other small 
organisms (TCEQ, 2009). 
 
August 2006 Site Investigation 
A second on-site investigation was conducted in August of 2006 to quantify existing 
conditions and observe flows within the North Sulphur River channel.  The sample 
locations included the FM 904 Bridge, FM 2990 Bridge, and the FM 68 Bridge (Exhibit 
2).  No water was observed in the North Sulphur River at any of the sample locations 
due to the lack of rainfall.   

2.3 Groundwater 
The Trinity and Woodbine aquifers are the two predominant groundwater sources 
located within the project vicinity (Exhibit 4 and Exhibit 5).  The Trinity aquifer, as 
recognized by the TCEQ and the Texas Water Development Board, is listed as a major 
aquifer for Texas.   This aquifer consists of limestone, sand, clay, gravel, and 
conglomerates. The Trinity aquifer is one of the most extensive and highly used 
groundwater resources in Texas. It is primarily used by municipalities; however, it is 
also used for irrigation, livestock, and other domestic purposes. 
 
The Woodbine aquifer is listed as a minor aquifer in Texas.  This aquifer overlies the 
Trinity aquifer and consists of sandstone interbedded with shale and clay. The 
Woodbine aquifer provides water for municipal, industrial, domestic, livestock, and 
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small irrigation supplies. Both of these aquifers provide water supply for the rural 
areas of Fannin County.   
 
The Trinity and Woodbine formations are more than 2,000 feet below ground surface 
in this area and are separated from the surface by significant thickness of aquicludes 
or aquitards. These aquifers recharge very slowly and only approximately 3 percent 
of water that falls as rain over the outcrop area ends up recharging the aquifer. The 
amount of recharge to the Trinity and Woodbine aquifers is estimated to be less than 
one inch per year (Nordstrom, 1982) No other groundwater formations are known to 
occur within the project vicinity.  

3.0  Environmental Consequences 

3.1 North Sulphur River 

3.1.1 Hydrologic Models 
The UTRWD has utilized hydrologic models to assess stream impacts to the North 
Sulphur River and Sulphur River.  This modeling was conducted to analyze potential 
impacts to aquatic resources from the proposed LRH project.  DiNatale Water (2016a) 
evaluated the adequacy of the hydrologic modeling for the purposes of the EIS, 
verified the modeling performed by UTRWD, and performed additional modeling.   
 
The UTRWD utilized the State of Texas Water Availability Model that uses the Water 
Rights Analysis Package modeling platform (WAM/WRAP) and the RiverWare model 
developed by the U.S. Army Corps of Engineers (USACE) for the Red River Basin.  The 
USACE also provided a HEC-RAS model developed for the Sulphur River Basin.  
DiNatale Water (2016a) evaluated the adequacy of these models to assess impacts to 
aquatic resources.  The RiverWare model results provide the lower end of expected 
flow while the WAM results provide the upper end of expected flow below LRH 
(DiNatale, 2016a).  In addition, DiNatale Water created a Daily Excel Model to 
simulate the filling and evaporation from pools on a daily basis (DiNatale, 2016b).   
 
WAM/WRAP Model 
TCEQ has developed several hydrologic water availability models for different river 
basins throughout Texas.  WRAP is the modeling package while the input files specific 
to each river basin is referred to as the WAM.  These input files describe hydrology, 
water rights, demands, and other features unique to each basin.  The Sulphur River 
WAM model simulates the North Sulphur River, South Sulphur River, Sulphur River, 
White Oak Creek, and the watershed above Wright Patman Lake using a monthly time 
step. 
 
RiverWare Model 
The USACE developed a river network model for the Red River basin using the 
RiverWare modeling platform.  RiverWare was developed at the Center for Advanced 
Decision Support for Water and Environmental Systems at the University of Colorado.  
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These models simulate complex river and reservoir networks.  The user-developed 
policy rules featured in this model allow nearly unlimited flexibility to develop and 
simulate different operating policies and protocols.  The Red River Basin RiverWare 
model includes the Sulphur River and North Sulphur River which are tributaries to 
the Red River.  The model is a daily model that was developed to evaluate different 
USACE operations including flood control of the Red River Basin.  This model includes 
LRH but does not include simulated diversions to the UTRWD and does not pass water 
to downstream senior water rights.  The UTRWD modified the model to include the 
UTRWD diversion at LRH to produce a with-project RiverWare model.  In addition, 
UTRWD disabled LRH to simulate without-project conditions.   
 
HEC-RAS Model 
The USACE developed the Sulphur River Basin HEC-RAS model that includes 
unsteady flow simulations of calculated probable maximum floods.  The model 
includes multiple geometries with various proposed reservoirs in the basin, not 
including the proposed LRH.  The HEC-RAS model was used to evaluate the potential 
impacts to floodplain resources.  
 
Daily Excel Model 
DiNatale Water developed an Excel spreadsheet model to address comments received 
from the Texas Parks and Wildlife Department (TPWD).  TPWD requested a daily time 
step model be developed to more accurately predict impacts to pools within the North 
Sulphur River (DiNatale, 2016b).  In order to evaluate the potential benefits of a daily 
model, the RiverWare model was used to develop a daily model of the volume of water 
within the pools in the river channel.  The model simulated filling of pools from 
streamflow and outflow from evaporation on a daily basis.  The Excel spreadsheet 
model was used to compute statistics on the percent of time the pools were full, >75 
percent full, >50 percent full, >25 percent full, and not empty.  In order to determine 
impacts to aquatic organisms, the statistics for pools >75 percent full were used.  
According to DiNatale (2016a), there were only negligible differences between with 
and without LRH model runs for both the RiverWare and WAM models below the 
Cooper Gage.  Downstream of the Cooper Gage, no impacts to pools are anticipated 
due to the increased drainage area below the Cooper Gage. 

3.1.2 Morphology 
MEI conducted a geomorphic and sedimentation study of the proposed LRH project 
(MEI, 2006).  The primary objectives of the study were: 
 

 Quantification of the sedimentation delivery to the reservoir site for the 50-
year project life under pre- and post-project conditions, 

 Evaluation of the downstream effects of the dam on channel conditions and 
flow capacity, and 

 Assessment of the potential for reducing or managing the upstream sediment 
supply to the reservoir. 

 Assessment of future conditions in the North Sulphur River and tributaries 
upstream of the dam site in the absence of the project. 
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Potential sources of sediment include channel erosion of the North Sulphur and its 
tributaries as well as watershed erosion.  Analysis of the USGS North Sulphur River 
near Cooper gage and HEC-1/HEC-RAS models were used to estimate flows.  Field 
observations indicated the morphological adjustment of the North Sulphur and its 
tributaries can be described by a geomorphic model of incised channel evolution 
(MEI, 2006).  A channel evolution model was developed for the North Sulphur River 
and its tributaries.  Estimates of the sheet-and-rill erosion in the watershed were 
developed with the Modified Universal Soil Equation (MUSLE) with parameters based 
on subbasin topography and soil types. 
 
The MEI (2006) study concluded channelization-induced degradation and widening 
of the North Sulphur River and its principal tributaries upstream of the dam site has 
resulted in the erosion of approximately 28 million tons of sediment since the late 
1920s.   
 
MEI (2006) also estimated total annual sediment yield to the proposed LRH dam site 
under pre and post-project conditions.  A range of estimates were provided based on 
conservative assumptions and worst-case assumptions.  The worst-case assumptions 
assumed 100 percent of the watershed under cultivation with no soil conservation 
measures.  Estimates of total annual sediment yield to the dam site location pre-
project conditions ranges from 86 AF to 217 AF.  Post-project conditions reduce the 
contributing watershed area and the length of the channel supplying sediment to the 
proposed LRH dam site.  Estimates of total annual sediment yield to the dam site 
location post-project conditions ranges from 51 AF to 74 AF. According to MEI (2006), 
an estimated delivery to the 106,000 AF reservoir over a 50-year period assuming 
100 percent trap efficiency would range from 2,570 AF to 3,700 AF.  These estimates 
represent a loss of storage capacity over a 50-year period ranging from 1.6 percent 
loss to 2.3 percent loss. 
 
Erosion of the North Sulphur River and its tributaries will continue without the 
proposed LRH.  In areas where shale is exposed, channel depths will increase 
approximately 8 feet and channel bottom widths will increase approximately 16 feet 
over a 50-year period.  Increasing channel depths are likely to cause further failure of 
the alluvial portions of the banks increasing channel top widths (MEI, 2006).   
 
No adverse downstream impacts on channel morphology or capacity are expected as 
a result of sediment trapping in the reservoir, or operation of the reservoir (MEI, 
2006).  The North Sulphur River downstream of the proposed dam site is composed 
of shale bedrock.  Shale bedrock erosion rates are controlled by the number of wetting 
and drying cycles and not hydraulic processes.  Therefore, the proposed LRH dam is 
unlikely to have any effect on erosion rates downstream of the dam site.  In addition, 
only 25 percent of the annual total sediment yield to the dam site is composed of bed 
material.  The bulk of sediment delivered to the North Sulphur River and its 
tributaries downstream of the proposed dam site is composed of shale clasts that 
break down into wash-load size materials as they are exposed to transport and 
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weathering processes (slaking).  Furthermore, the North Sulphur River is a supply-
limited system that has the capacity to transport considerably more bed material than 
is currently being supplied to the channel.  Consequently, it is unlikely that significant 
amounts of sediment will accumulate in the bed of the river downstream of the dam 
(MEI, 2006).   

3.1.3 Hydrology 
As described in DiNatale (2016b), using the daily method evaluated at more than 75 
percent full is a reasonable, but still conservative estimate of the hydrologic impacts 
to pools between LRH and the North Sulphur River at the Cooper Gage.  Table 11 
summarizes the amount of time pools are >75 percent full with and without the 
proposed LRH.   
 

Table 11. Percent of Time Pools are > 75 Percent Full (1994 to 2014 Study Period). 

Reach Without LRH With LRH Difference 
Downstream of Lake Ralph Hall Dam Site 81.9% 33.6% -48.3% 
Downstream of mouth of Baker Creek 80.2% 77.8% -2.4% 
Downstream of mouth of Bledsoe Creek 76.6% 70.5% -6.0% 
Downstream of mouth of Wafer Creek 77.2% 77.2% 0.0% 
Downstream of mouth of Ghost Creek 80.3% 80.3% 0.0% 
Downstream of mouth of Morrison Creek 73.5% 72.6% -0.9% 
Downstream of mouth of Rowdy Creek 71.9% 68.2% -3.7% 
Downstream of mouth of Cane Creek 74.2% 74.2% 0.0% 
Downstream of mouth of Maxwell Creek* 68.3% 65.9% -2.4% 

Source: DiNatale, 2016b 
*Reach Ends at Cooper Gage 

The results of the model indicate the greatest amount of change to pools >75 percent 
full occur just below the proposed LRH Dam to Baker Creek (48.3 percent).  Changes 
to pools below Baker Creek to the Cooper Gage range from 0.0 percent to 6.0 percent 
(Exhibit 6).  These differences are based on the length of reach and size of pools 
within each reach.   

3.1.4 Water Quality 
LRH is estimated to have a maximum storage capacity of 160,000 AF. At capacity, the 
surface area of the reservoir would be about 11.9 square miles with a maximum depth 
of about 90 feet. The firm yield of the project is estimated at approximately 34,050 
AF/year with expected annual withdrawals of up to 45,000 AF (Brandes, 2004). 
 
The retention of water upstream of a dam can cause numerous water quality issues 
for the water stored at the reservoir and also for waters downstream. The period of 
retention of water is a function of the capacity of the reservoir, the flow of water into 
and out of the reservoir, and the mixing of the reservoir. The period of retention, 
design, and operation of the reservoir impacts water temperature, dissolved oxygen 
levels, and sediment and nutrient transport.  
 
In order to predict potential water quality issues in LRH, water quality data from a 
similar reservoir within the Sulphur River Basin was reviewed.  Jim Chapman Lake is 
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located in Delta and Hopkins counties approximately 13 miles southeast of the 
proposed LRH.  Similar to LRH, Jim Chapman Lake is located in an area consisting 
mostly of rural land cover.  Jim Chapman Lake is located in the Sulphur River Basin 
with a storage capacity of approximately 298,930 AF.  Due to the proximity of the 
proposed LRH, Jim Chapman Lake could share similar water quality characteristics to 
LRH once constructed.  Table 12 includes the 2014 water quality standards for Jim 
Chapman Lake. 
 
Table 12. Site-Specific Uses and Criteria for Jim Chapman Lake (TCEQ, 2014). 

Uses 

Recreation Public Contact Recreation 
Aquatic Life High 

Domestic Water Supply Public Water Supply 
Other – 

Criteria 

Cl-1 (mg/L) 50 
SO4-2 (mg/L) 50 
TDS (mg/L) 225 

Dissolved Oxygen (mg/L) 5.0 
pH Range (SU) 6.5 – 9.0 

Indicator Bacteria1 (#/100ml) 126 
Temperature (°F) 93 

 
Assessment results from TCEQ (2014) for Jim Chapman Lake at Segment 0307 are 
included in Table 13.   
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Table 13. 2014 Texas Integrated Water Quality Assessment Results, Jim Chapman 
Lake, Segment 0307, Lower 5,000 Acres Near Dam. 

Parameter # 
Samples 

Mean of 
Samples 

# of 
Sample 

Exceeding 
Criteria 

Mean of 
Samples 

Exceeding 
Criteria 

Criteria Sample 
Sizes 

Level of 
Support 

Aquatic Life Use 
DO-Grab Screening 
Level (mg/L) 

9 – 0 – 5.00 LD NC 

DO-Grab Min 
(mg/L) 

9 – 0 – 3.00 LD NC 

Recreation Use 
Bacteria*  6 2.42 0 – 126.00 LD NC 

General Use 
Water Temp (°C) 9 – 0 – 33.90 LD NC 
High pH (SU) 9 – 1 8.6 8.50 LD NS 
Low pH (SU) 9 – 0 – 6.00 LD NC 
Total Phosphorus 
(mg/L) 

8 – 0 – 0.20 LD NC 

Chlorophyll-a 
(µg/L) 

9 – 2 32.9 26.70 LD NC 

Ammonia (mg/L) 9 – 1 0.17 0.11 LD NC 
Nitrate (mg/L) 8 – 2 0.69 0.37 LD NC 

Public Water Supply Use 
Nitrate 46 0.21 0 – 10.00 AD FS 
Fluoride 48 0.15 0 – 4.00 AD FS 

* E. Coli 
AD – Adequate Data; LD – Limited Data; NC – No Concern; FS – Fully Supporting; CS – Screening Level Concern; NS - 
Nonsupport 

 
TCEQ (2014) indicates most parameters assessed fully support the use or are no 
concern.  TCEQ (2014) issued a nonsupport for high pH based on a reading above the 
standard and other information used for the report.  Lake Jim Chapman was first 
placed on the Section 303(d) list for pH in 2000 and is included in the 2014 list.  The 
segment is categorized as a “5C” meaning additional data or information will be 
collected and/or evaluated before a management strategy is selected.  TCEQ lists a 
potential source for this impairment as a nonpoint source.   
 
LRH may experience similar water quality characteristics as Lake Jim Chapman.  
Other than elevated pH, no other water quality issues are associated with Lake Jim 
Chapman.  No other activities within the basin were identified as potential sources of 
pollutants to the proposed LRH. 
 
Post-project estimated pollutant loads were calculated at the proposed LRH dam site 
location and downstream site using similar methods described in Section 2.2.3.  In 
addition, estimated 50-percentile flows from the WAM model were used to calculate 
estimated pollutant concentrations at both locations (Table 12 and Table 13).  
Calculations indicate lower pollutant concentrations at the proposed LRH dam site 
due to a decrease of overland runoff area as a result of the construction of LRH.  The 
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downstream site calculations indicate a slight increase in pollutant concentrations 
due to decreased flow as a result of LRH.  The WAM model calculated average monthly 
flows at the downstream site with and without LRH.  Flows at the downstream site 
without LRH are estimated to be 33,876 AF/month while flows with LRH decrease to 
32,715 AF/month.   
 

Table 14. Loading and Concentrations at Dam Site Post-Project. 

 Load (Pounds) Concentration (mg/L) 
Pollutant 1-Year 

Storm 
2-Year 
Storm 

Annual Rainfall With LRH Without LRH 

TSS 1,533,567 1,909,624 6,041,414 118.37 133.50 
Lead 657 818 2,589 0.05 0.06 
Zinc 4,272 5,320 16,830 0.33 0.37 
Kjeldahl Nitrogen 21,141 26,326 83,285 1.63 1.84 
Nitrite / Nitrate 11,896 14,813 46,864 0.92 1.04 
Total Phosphorus 2,651 3,301 10,443 0.20 0.23 
Soluble Phosphorus 570 709 2,244 0.04 0.05 

 
Table 15. Loading and Concentration at River Site Post-Project. 

 Load (Pounds) Concentration (mg/L) 
Pollutant 1-Year 

Storm 
2-Year 
Storm 

Annual 
Rainfall 

With LRH Without LRH 

TSS 24,131,018 30,450,258 110,317,189 103.34 100.49 
Lead 10,342 13,050 47,279 0.04 0.04 
Zinc 67,222 84,826 307,312 0.29 0.28 
Kjeldahl Nitrogen 332,663 419,779 1,520,801 1.42 1.39 
Nitrite / Nitrate 187,188 236,207 855,746 0.80 0.78 
Total Phosphorus 41,712 52,635 190,691 0.18 0.17 
Soluble Phosphorus 8,963 11,310 40,975 0.04 0.04 

 

3.1.5 Aquatic Organisms 
As described in Section 2.2.4, aquatic organisms occupy pools within the North 
Sulphur River channel downstream from the proposed LRH Dam location.  The 
aquatic biological community within these pools is dependent on water quality 
conditions and available habitat within each pool.  Changes in water levels within 
stream pools can lead to changes in water quality including changes in pH, dissolved 
oxygen, conductivity, siltation level, and concentrations of ions, toxins, or pollutants 
(Williams, 1987; Stanely et al., 1994; Lake, 2000).  These changes affect the 
composition and interactions of the macroinvertebrate communities within stream 
pools.  Taxa can vary seasonally within pools as flow velocities and water levels 
change in intermittent streams.  In addition, water quality in adjacent pools within 
the same reach can vary substantially in nutrient concentrations and dissolved 
oxygen levels as water levels decrease.  As water quality within a stream pool 
changes, the macroinvertebrate community changes and adapts to conditions within 
the pool.  In addition, other factors such as species competition, and predators such 
as fish, amphibians, and birds can affect the abundance, density, and taxonomic 
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composition of the macroinvertebrate community (Xerces Society for Invertebrate 
Conservation, n.d.).   
 
In order to provide a conservative estimate of impacts to aquatic organisms within 
North Sulphur River pools, model calculations for pools >75 full were used.  This 
method assumes aquatic organisms are impacted in pools experiencing decreasing 
levels from 100 percent full to 75 percent full. 
 
Biological sampling conducted by APAI indicated the presence of opportunistic 
invertebrates sustained by pools within the river channel.  These pools ranged in 
depth from 5 centimeters to 22 centimeters.  The majority of organisms sampled are 
tolerant to poor water quality and low dissolved oxygen levels.  Based on the 
biological sampling effort conducted, it is assumed similar aquatic organisms occupy 
pools downstream of the proposed LRH Dam location.  Therefore, similar aquatic 
organisms would be impacted in downstream pools experiencing decreasing flows 
and water levels.   
 
According to the DiNatale (2016b) Daily Excel Model, the majority of impacts to pools 
>75 percent full in the North Sulphur River would occur between the LRH Dam site 
and Baker Creek (Table 11).  Pools in reaches below Baker Creek would experience 
lower levels of change ranging from 0.0 percent to 6.0 percent (Exhibit 6).  It is 
anticipated impacts to aquatic organisms in pools with decreasing levels would occur 
between the proposed LRH dam and the Cooper Gage.  Both the RiverWare Model and 
WAM Model indicated almost no change to reaches below the Cooper Gage.    

3.2 Groundwater 
Groundwater aquifers at the LRH site area are much deeper than the North Sulphur 
River channel.  In addition, the river channel is primarily comprised of shale bedrock 
that impedes vertical flow to lower aquifers.  Therefore, the potential for the project 
to impact groundwater in the LRH site area is minimal.  Downstream locations near 
Lake Wright Patman may have increased groundwater interaction.  However, due to 
the minimal differences in flow to LRH, changes to the surface-groundwater 
interaction would be small or negligible. 

4.0  Conclusion 
MEI completed a geomorphic and sedimentation study of the proposed LRH.  The 
study concluded channelization-induced degradation and widening of the North 
Sulphur River and its principal tributaries upstream of the dam site has resulted in 
the erosion of approximately 28 million tons of sediment since the late 1920s.  The 
study also concluded erosion would continue without the proposed LRH with channel 
depths increasing 8 feet and channel bottom widths increasing 16 feet over a 50-year 
period.  Without the proposed LRH, sediment yield at the proposed dam site location 
would range from 86 AF to 217 AF.  With the proposed LRH, sediment yield at the 
proposed dam site would range from 51 AF to 74 AF resulting in a 1.6 percent to 2.3 
percent loss of storage capacity over a 50-year period.  No adverse downstream 
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impacts on channel morphology or capacity are expected as a result of the sediment 
trapping in the reservoir, or operation of the reservoir (MEI, 2006). 
 
According to TCEQ (2014), water quality within the North Sulphur River meets water 
quality standards and is not included on the 2014 Section 303(d) List.  Period of 
retention, design, and operation of the reservoir impacts water temperature, 
dissolved oxygen levels, and sediment and nutrient transport.  Pollutant loading and 
concentration calculations indicate a slight increase of 2.83 percent in pollutant 
concentrations at the downstream site.  The increase in pollutant concentrations are 
a result of lower flows at the downstream site due to the construction of LRH. 
 
A daily Excel model was used to estimate potential impacts to pools >75 percent full 
downstream of the proposed LRH Dam.  The results of the model indicate varying 
changes to pools >75 percent full in the North Sulphur River between the proposed 
LRH dam and the Cooper Gage.  The reach extending from the proposed LRH Dam to 
Baker Creek would experience the largest amount of change to pools >75 percent full 
(Exhibit 6).  As a result, the largest impacts to aquatic organisms would occur in the 
reach just below the LRH Dam.  A portion of this reach would be completed filled to 
construct the proposed dam and is the area subject to the greatest hydrologic 
modification.  The USACE considers such effects a complete loss.  Lower impacts 
would occur further downstream at varying levels to the Cooper Gage.  Based on the 
May 2006 sampling event, the majority of aquatic organisms would include 
Chironomidae, Caenidae, Cladocera, and Corixidae.   
 
Groundwater aquifers at the proposed LRH study area are not anticipated to be 
impacted due to the depth of the groundwater aquifers. In addition, the river channel 
is comprised of shale bedrock impeding vertical flow to lower aquifers. 
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Lake Ralph Hall 
Draft Operations Plan 
Revised October 9, 2017 

Introduction 

This Draft Operations Plan (Plan) for Lake Ralph Hall presents a strategy for operating the proposed 

reservoir in conjunction with Upper Trinity Regional Water District’s (UTRWD or District) other water 

resources to meet the water supply needs of the District’s current and potential future members and 

customers.  This Plan outlines procedures to guide UTRWD in making decisions regarding how much water 

to divert from Lake Ralph Hall on an annual basis and on a daily basis in order to integrate this new supply 

with the District’s other existing water resources. Actual daily operations will depend on UTRWD’s 

inventory of water available in its portfolio of different supply sources, along with the capacity of its 

infrastructure to convey and treat raw water (considering maintenance, emergencies and other factors).  

This Plan is considered to be preliminary and subject to change depending on the District’s future water 

demand and supply conditions.   

System Limitations and Assumptions 

UTRWD’s current sources of water supply are available through contracts with the City of Dallas (DWU) 

that allow the District to divert water from Lewisville Lake and Ray Roberts Lake in the Elm Fork Trinity 

River basin and a contract with the City of Commerce that allows the District to divert water from Jim 

Chapman Lake in the Sulphur River basin. The District also has a permit from the Texas Commission on 

Environmental Quality (TCEQ), and supporting pass-through agreements with the Cities of Dallas and 

Denton, that allow the District to reuse a portion of the water it imports from Jim Chapman Lake.   
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UTRWD operates two water treatment plants (WTP), the Tom Harpool WTP (Harpool Plant) located in 

Aubrey, Texas, and the Thomas E. Taylor WTP (Taylor Plant) located in Lewisville, Texas.   

• Presently the Harpool Plant is supplied with raw water from Jim Chapman Lake (Chapman Lake) 

via the Irving Pipeline, which the District is authorized to use under a contract with the City of 

Irving.  Once Lake Ralph Hall is constructed and placed into service, it will be used in conjunction 

with Chapman Lake to supply the Harpool Plant.  For purposes of this Plan, the Harpool Plant’s 

raw water supply sources are assumed to include Chapman Lake, Lake Ralph Hall, or a 

combination of the two, with deliveries made via a direct pipeline connection. Currently the Taylor 

Plant is supplied raw water from the following sources.  

o Raw water diverted directly from Lewisville Lake 

o Raw water from Chapman Lake delivered to Lewisville Lake via the Irving Pipeline and Doe 

Branch Creek 

o Chapman Lake reuse water after it has been treated and discharged into the Elm Fork 

Trinity River basin upstream of Lewisville Lake 

• Once Lake Ralph Hall is constructed, the Taylor Plant will draw its raw water supply according to 

the following priority: 

o Any water available to the District under its Reuse Permit issued by TCEQ 

o Supplies available from Chapman Lake and/or Lake Ralph Hall (up to firm yield) not used 

at the Harpool Plant 

o Water purchased from City of Dallas 

In summary, for the purposes of this Plan, it is assumed that the Harpool Plant will only utilize raw water 

from Chapman Lake or Lake Ralph Hall, and the Taylor Plant will utilize raw water from Lewisville Lake, 
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Chapman Lake, and Lake Ralph Hall and reuse water originating from either Chapman Lake or Lake Ralph 

Hall.  

Under the Texas water rights permit No. 5821, the UTRWD is authorized to impound flows in Lake Ralph 

Hall on the North Sulphur River and to divert up to a maximum of 45,000 acre-feet/year of water from 

the reservoir to meet the water supply needs of the District’s customers and certain users in Fannin 

County, Texas.  Lake Ralph Hall will be constructed with a maximum conservation storage capacity of 

160,235 acre-feet when the water surface of the reservoir is at elevation 551.0 feet msl.  When the level 

of the reservoir is above this storage condition, an uncontrolled overflow spillway will automatically pass 

inflows downstream to the North Sulphur River, to the extent they are not diverted by UTRWD to meet 

its water supply needs.    When Lake Ralph Hall is not full, low-flow outlet facilities also will be able to pass 

inflows through the reservoir to which downstream senior-priority water rights are entitled as directed 

by the TCEQ.  Stored water will not be released for meeting these senior-priority calls.  Lake Ralph Hall 

will have one or more pump station(s) to divert water from the reservoir to meet the water supply needs 

of the District’s customers and certain users in Fannin County, with the Fannin County supply limited to 

the needs of those portions of Fannin County that lie within the North Sulphur River Basin (less any 

supplies from other sources) under the terms of the contract between UTRWD and the City of Ladonia. 

General System Operating Concepts 

As described above, UTRWD’s available water resources for meeting its customers’ demands include Lake 

Ralph Hall, Jim Chapman Lake, the City of Dallas Water Utilities (DWU) contract, and treated wastewater 

reuse at Lake Lewisville.  These various sources of supply will be utilized by UTRWD through a system 

operation that attempts to optimize the overall supply in a manner that maximizes water availability while 

minimizing the cost to UTRWD’s customers.  Outlined below are general underlying concepts for 

operation of the District’s water supply system: 
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• The Lake Ralph Hall and Jim Chapman Lake supplies will function as a sub-system within the 

District’s overall water supply system (LRH/JCL Sub-system), with water utilized from each 

reservoir in a manner that attempts to optimize the total supply from both reservoirs.   

• While UTRWD will assess its water supply and demand conditions on a weekly basis, generally 

UTRWD will utilize its different water supply resources on a daily basis to meet its customers’ 

demands in the following priority order; although, day to day demand changes and system 

conditions occasionally may dictate a different priority order: 

i. Reuse of all available treated wastewater discharged into Lake Lewisville the previous day 

ii. Use of water from LRH/JCL Sub-system to the maximum extent possible in order to 

maximize the available supply of reuse water on the following day 

iii. Purchase of DWU contract water (stored water) to meet any remaining demands 

• Generally, Lake Ralph Hall water will be utilized on a daily basis in the following priority order; 

although, day to day demand changes and system conditions occasionally may dictate a different 

priority order:  

i. To provide raw water supply for Harpool Plant  

ii. To provide raw water supply for Taylor Plant after evaluating the availability of other 

contract supplies 

iii. For temporary raw water sales, if agreed to by UTRWD, to District members and other 

customers 



 

Preliminary 
Pre-decisional 
Not Subject to Freedom of Information Act 
October 9, 2017 Page 5 

Operation of LRH/JCL Sub-System 

The Plan as outlined herein presents a basis for UTRWD to make operational decisions regarding 

diversions from Lake Ralph Hall and the District’s other water resources.  The actual daily operations will 

vary and focus on maximizing the total quantity of water available from UTRWD’s water resource portfolio 

while minimizing costs, subject to contractual and permit limitations.  With Lake Ralph Hall and Chapman 

Lake operated as a sub-system of the District’s overall water supply system, the key elements of how 

these projects will be utilized are described below: 

• Initially, the overarching goal of utilizing water from the LRH/JCL Sub-system will be to maximize 

annual diversions to the extent of each reservoir’s firm annual yield, without intentionally 

overdrafting either reservoir.  This goal may change after experience is gained operating the 

system in order to more effectively meet the water demands of the District’s customers. 

• Generally, the LRH/JCL Sub-system will be operated in a manner that utilizes water from each 

reservoir in proportion to the reservoirs’ firm annual yields, taking into consideration current 

reservoir storage conditions. 

• Although differences in the reservoirs’ storage, evaporation, and/or hydrologic conditions 

occasionally may dictate the use of certain modified operating procedures, generally UTRWD will 

utilize water from the LRH/JCL Sub-system in the following priority order: 

i. When the water surface of Lake Ralph Hall is above its conservation pool level (Elev. 551 

feet) and the volume of storage in the District’s pool in Jim Chapman Lake is below its 

conservation pool capacity (30,003 acre-feet), then only diversions from Lake Ralph Hall 

will be made up to the maximum allowable diversion rate and to the extent these 

diversions can meet the LRH/JCL Sub-system demand (see 1.c above). 



 

Preliminary 
Pre-decisional 
Not Subject to Freedom of Information Act 
October 9, 2017 Page 6 

ii. When the volume of storage in the District’s pool in Jim Chapman Lake is at its 

conservation pool capacity (30,003 acre-feet) and the water surface of Lake Ralph Hall is 

below its conservation pool level, then only diversions from Jim Chapman Lake will be 

made up to the maximum allowable diversion rate and to the extent these diversions can 

meet the LRH/JCL Sub-system demand (see 1.c above). 

iii. If neither Case i or Case ii above is in effect or if the water surface of Lake Ralph Hall is 

above its conservation pool level and the volume of storage in the District’s pool in Jim 

Chapman Lake is at its conservation pool capacity, then the diversions from Lake Ralph 

Hall and from Jim Chapman Lake to meet the LRH/JCL Sub-system demand (see 1.c above) 

will be adjusted to be approximately proportional to the firm annual yields of the two 

reservoirs.  For this purpose, the firm annual yield of Lake Ralph Hall is set at 34,050 acre-

feet/year, and the firm annual yield of the District’s pool in Jim Chapman Lake is set at 

12,909 acre-feet/year.  Based on these firm annual yield amounts, 72.5% of the LRH/JCL 

Sub-system demand will be met with diversions from Lake Ralph Hall, and 27.5% of the 

LRH/JCL Sub-system demand will be met with diversions from Jim Chapman Lake. 

iv. As a safety check to minimize the potential to draw down storage in either the Lake Ralph 

Hall conservation pool or in the District’s pool in Jim Chapman Lake to zero, when the 

storage in either of these pools falls to less than 25% of its full conservation pool capacity, 

all diversions to meet the LRH/JCL Sub-system demand will be made from the other pool.  

This mode of operation will continue until the storage in both pools is less than 25% of 

their conservation pool capacities or until the storage in both pools is greater than 25% 

of their full conservation pool capacities, at which time diversions from the pools will be 

made in accordance with the procedures described above for Case iii. 
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