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INTRODUCTION

Title:  An Ecological Assessment of the New River Watershed

Date of Proposal:  June – October 2004

Investigators:  All investigators have the following address and phone numbers:  

West Virginia Dept. of Environmental Protection

Office of Water & Waste Management, Watershed Branch

414 Summers Street, Charleston, WV 25301

Phone:  (304) 558-2837, Fax:  (304) 558-2780

Janice Smithson; jsmithson@wvdep.org

Jeff Bailey, jbailey@wvdep.org

Jason Morgan, jamorgan@wvdep.org

Ben Lowman, blowman@wvdep.org

Robin Dolin, rdolin@wvdep.org

Karen Maes, kmaes@wvdep.org

Mike Puckett, mpuckett@wvdep.org

Kevin Seagle, kseagle@wvdep.org

Mike Whitman, mwhitman@wvdep.org

Mike Ong, mong@wvdep.org

Robert Row, rorow@wvdep.org

Kim Smith, ksmith@wvdep.org
Sydney Burke, sburke@wvdep.org
Ashley Thomas, athomas@wvdep.org
Abstract:  The West Virginia Department of Environmental Protection (WVDEP), Division of Water & Waste Management (OWWM) uses a watershed approach to monitor, assess, and implement water quality protection activities.  DWWM’s Watershed Branch collects biological, water quality, and habitat data to provide information for watershed assessment.  The state’s 32 watersheds are surveyed according to a five-year rotation; the New River is scheduled for assessment in 2003.  The Bluestone River is one of the major tributaries in the New River watershed.

A segment of the Bluestone lies within the boundaries of the Bluestone National Scenic River.  To obtain a complete picture of the New watershed, the Watershed Branch needs to collect benthic macroinvertebrates, periphyton (algae), and water quality samples within the Bluestone Scenic River area.   Detailed observations of streamside habitat will also be documented.

(Keywords:  New River, Bluestone River, Ecology, Biology, Watershed Assessment)

OVERVIEW

Statement of Issue:  The WVDEP and the United States Environmental Protection Agency (USEPA) promote a watershed approach to monitoring, assessment, and implementation of water quality protection activities.  Such an approach provides an environmental management program that places a greater focus on ecosystems and utilizes decreasing resources more productively in threatened watersheds.  The WVDEP-DWWM’s Watershed Branch, provides current water quality and biological data to support this initiative.  Goals of the Watershed Branch are:

· To collect and interpret water quality and biological data within West Virginia’s 32 hydrological regions (watersheds) on a five-year rotation

· To identify and rank streams within these watersheds

· To provide direction to the pollution control efforts of other agencies

· To measure the effectiveness of these control efforts in managing and protecting the water resources of West Virginia

Specific objectives of the Watershed Branch are to:

· Provide current, accurate water quality and biological information on the status of the state’s surface waters

· Rank the state’s streams in order of severity of existing or potential pollution and evaluate the potential for clean-up

· Support stakeholders (including the National Park Service) in the implementation of management and control measure in priority watersheds

The New River (and its tributaries) is one of the 32 watersheds mentioned above.  Assessments in the New watershed are scheduled for 2004.  The Bluestone River is a major tributary within the New River watershed.  A segment of the Bluestone River, from Pipestem State Park to Hinton, West Virginia,, is within the boundaries of the Bluestone National Scenic River.  The Watershed Branch will include streams within the park’s boundaries as a part of its overall assessment of the watershed.  Assessments will include the collection of water quality, benthic macroinvertebrate, and periphyton (attached algae) samples.

The New watershed was previously assessed in 1999.  Although a formal report for the watershed is still in production, the data obtained have been used to evaluate the watershed’s impaired streams (303(d) List) and for water quality status assessments (305(b) Report).  These two documents are cited in the Literature Summary section.  

Literature Summary:

Section 303(d) of the federal Clean Water Act requires states to develop and submit to USEPA a list of water quality limited waters on a biennial basis.  This document is commonly referred to as the “303(d) List”.  A copy of West Virginia’s 1998 303(d) list (the most current copy available) can be obtained on-line at:

http://www.wvdep.org/Docs/455_1998303d.pdf

Section 305(b) of the federal Clean Water Act requires states to prepare a water quality status assessment biennially.  This report is commonly referred to as the “305(b) Report”  A copy of  the current 305(b) report:  “West Virginia Water Quality Status Assessment, 2002 305(b) Report for the Period 1999-2000” is available on-line at:  http://www.wvdep.org/Docs/4703_2002305b.pdf

“Anti-degradation” refers to a new step in the WV water discharge permitting process that will provide an additional degree of protection to streams.  An assortment of documents regarding West Virginia’s anti-degradation efforts are found at the following website: http://www.wvdep.org/item.cfm?ssid=11&ss1id=197

Benthic and periphyton sampling and habitat assessments conducted by the Watershed Branch follow USEPA protocols.  The USEPA protocols are presented in:  Rapid Bioassessement Protocols for Use in Wadeable Streams and Rivers. Second Ed. Barbour, M. T. et al.  1999.  USEPA document # EPA 841-B-99-002.  The Watershed Branch’s exact sampling protocols are documented in a series of Standard Operating Procedures Manuals (SOPs).  Electronic versions of these documents can be provided upon request.

To evaluate macroinvertebrate data, West Virginia has developed at Stream Condition Index, known as WVSCI.  The WVSCI looks at the structure of a benthic community and compare it to a collection of reference site communities.  The comparison is boiled down to a single number, which is used to rate the quality of the stream.  The procedures for developing the WVSCI are presented in: Stream Condition Index for Wadeable Streams.  2002 (July 21 revision). :  Tetra Tech, Inc., available on-line at: 

http://www.wvdep.org/Docs/536_WV-Index.pdf

If any of the links above are “broken”, please contact the principle investigator for an electronic copy.  

Scope of the Study:  The Watershed Branch will be investigating sites throughout the New River watershed, including those segments within the boundaries of the Bluestone National Scenic River.  Although the actual sites have not been selected at this point, the Watershed Branch collects data from as many streams as possible.  Ideally, all streams would be sampled; however, time and personnel constraints prohibit this approach.  Emphasis will be placed on streams having documented biological and water quality impairments, exceptional streams eligible for anti-degradation protection, and previously unassessed streams.  Sites are usually located near the mouth of the stream.  However, additional sites may be applied to impaired streams to better identify pollution sources.  Longer tributaries may be subjected to multiple sites to assess changes along the length of the stream. 

Biological sampling frequency will be one-time only.  Some impaired streams may be subjected to monthly water quality sampling for Total Maximum Daily Load (TMDL) development (Intended Use Section, below).

Intended Use of Results:  Results of this study will be used to compile the 303(d) list of impaired streams and the 305(b) Report (See Literature Summary).  Certain streams may be subjected to Total Maximum Daily Load (TMDL) evaluation.  TMLD development is a plan of action used to clean up degraded streams.  Some streams within the park boundaries may be eligible for Tier 2.5 listing under the Anti-degradation rules (See Literature Summary section).  Ultimately, all data compiled in this study will be made available to the public through the publication of the final watershed report.

OBJECTIVES

The objective of this study is to assess the quality of the New River and its tributaries by collecting benthic macroinvertebrates, water quality, periphyton and riparian habitat data from streams throughout the watershed, including streams within the boundaries of the Bluestone National Scenic River.  The data will be used to restore and protect the waters of West Virginia.

METHODS

Description of the Study Area:  The study area will include the entire New River Watershed.  This area includes the Bluestone National Scenic River, which extends along the Bluestone River from Pipestem State Park to Hinton, WV.  No areas in this park are specified as “wilderness” areas.  

Procedures:  The Watershed Branch follows guidelines presented in USEPA’s Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers.   All procedures are described in detail in the Watershed Branch’s Standard Operating Procedures manuals.  These documents are available upon request.  Each site consists of a 100-meter stream segment.  A summary of procedures follows:

Habitat Assessment:  At each site, field crews complete an extensive habitat evaluation form.  The following information is documented:

· Stream name, location, and the type of sampling performed

· Stream width and depth

· Human activities occurring within the reach

· Sediment deposits and stream substrate composition

· Water level, odor, and clarity

· Riparian vegetation and estimated density

· Habitat rating using Rapid Bioasessement Protocols

· Riverbed Stability (not performed at all sites)

· Landowner and photograph documentation, if necessary

Benthic Macroinvertebrates:  Benthos are obtained with dip nets.  A rectangular dip net is used on large streams and a D-frame net is used in narrow channeled streams.  After the net is positioned in a riffle area, the stream substrate is disturbed by kicking to dislodge organisms clinging to the rocks.  This process is repeated until one square meter of substrate has been sampled.  The invertebrates and debris are transferred from the net to a five gallon bucket.  The sample is then concentrated by passing it through a 30-mesh sieve.  (Any non-target organisms, such as fish and salamanders, are removed from the sample and returned to the stream.)  The sample is then transferred to a jar and preserved with 75% alcohol.  

Sample processing and identification is performed by a private contractor.   Samples are processed by placing the stream debris in a gridded sieve.  A grid is randomly selected and all organisms are removed.  This process is repeated until 200 organisms have been removed from the sample.  Organisms are identified to the lowest possible taxon; genus level for most insect taxa and higher (class or order) for other taxa.  All organisms in the subsample are returned to the Watershed Branch after identification is complete.    The Watershed Branch retains all specimens and a representative of each taxon is maintained in a reference collection.  

Water Quality:  Field meters are used to determine pH, dissolved oxygen, conductivity and temperature on-site.  Fecal coliform bacteria are collected at every site.  Other chemical analyses may be performed at the discretion of the field crew.  These may include acidity, alkalinity, metals, sulfates, nitrogen, ammonia, solids, and phosphorus.  Samples are preserved by placing them on ice and/or adding chemical fixatives.  Samples are collected mid-stream and care is taken not to disturb the substrate during collection.  All water quality samples are submitted to a private laboratory for analysis.  

Periphyton:  Periphyton are algae that grow on the exposed surfaces of rocks, logs and other submerged items.  To collect samples, five rocks are selected and a plastic ring is used to delineate the sample area.  The sample is collected by scraping the surface of the rock and rinsing the debris into a sample jar.  The total area sampled is 62.8 square cm.  The sample is preserved with a few drops of dilute formalin or Lugol’s solution.  Identification is performed by a private contractor.  Specimens permanently mounted on slides are returned to the Watershed Branch for archiving.  The remainder of the sample will be discarded. 

Collections:  The Watershed Branch currently has a Scientific Collection Permit issued by the West Virginia Department of Natural Resources.  This agency, under the title of “Office of Water Resources”, was previously issued a federal permit to “collect specimens of plants, rocks, minerals, and animals” (expiration date 9/30/99), which covered our watershed sampling efforts in 1998 and 1999.  

Benthic Macroinvertebrates:  All benthic macroinvertebrates will be captured within the one square meter sampling area.  The number of organisms actually collected will not be determined, but will be dependant upon the density of organisms in the stream.  A 200-organism subsample will be identified and subjected to statistical analysis.  (Subsampling reduces the effort for sorting and identification and provides a more accurate estimate of time needed to complete the work.  This approach is encouraged by USEPA’s Rapid Bioassessment Protocols.)  

Organisms and associated debris are placed in gallon jars, preserved and sent to the lab for processing.  Benthic macroinvertebrates are relatively inactive organisms; they do not migrate readily and are unable to avoid changes that are unsuitable for survival.  Community structure will change in response to changes in water quality.  Therefore, these communities are invaluable in identifying persistent water quality problems.

Benthic macroinvertebrate samples may have been obtained from some sites during our previous sampling efforts in 1998.  Any samples collected in 2004 will be compared to these sites to determine whether water quality has improved or declined during the past five years.  

Periphyton:  All periphyton within the 62.8 square cm sample area will be collected.  A subsample will be identified and this information will be used to extrapolate the actual density in the stream.  

Organisms and debris are placed in 4-ounce specimen jars and preserved with dilute formalin or Lugol’s solution and iced.  Samples are shipped to the laboratory for processing at the end of the field season (October or November).  As with the macroinvertebrates, periphyton are inactive and are good indicators of long-term water quality.  Unlike benthos, periphyton are good indicators of nutrient loading.    

Periphyton samples will only be collected at specific sites.  The Watershed Branch did not collect periphyton samples in 1998.  

Water Samples:  One gallon or less of stream water will be collected for chemical analysis.  The collection methods were discussed in the previous section.  These data can be combined with the benthic and periphyton data to best assess the quality of the streams.

Analysis:  Benthic macroinvertebrate data will be subjected to statistical analysis to evaluate the community structure based on density and the number and types of tolerant and intolerant taxa.  These metrics are further reduced to a single value called the West Virginia Stream Condition Index (WVSCI).  The WVSCI figure is used to evaluate the condition of the stream.  Streams having WVSCI’s greater than 68 are considered to be unimpaired.  Conversely, streams with WVSCI values less than 60.6 are considered to be impaired.  Streams scoring between 68 and 60.6 have a degree of uncertainty and may be subjected to further evaluation.  

Periphyton will also be subjected to statistical analysis based on the population structure.  Periphyton sampling is a new component to the Watershed Branch sampling protocol.  Data analysis has not been determined at this point.  However, tolerance values and taxa density will be considered in data evaluation.  

Water quality samples will be compared against West Virginia’s water quality criteria.  Streams demonstrating violations will be subjected to further scrutiny.  

Schedule:  Sampling will begin around June 15, 2004 and will be completed by October 31, 2004.  Results of water quality analysis will be available approximately one month after collection has been completed.  Results of benthic macroinvertebrate sampling will be available after February 28, 2005.  Periphyton results will be available June 1, 2005.  All data can be made available to the National Park Service after all quality assurance issues have been resolved.  These data will be included in subsequent 305(b) Reports and 303(d) lists, which are scheduled to be released in 2006.  A final published report for the 2003 New River watershed sampling effort is anticipated before 2008.   

Budget:  The Watershed Branch has an annual budget of $2.1 million.  Funding sources include West Virginia general revenue funds and federal funding from USEPA.  This funding will cover all costs encountered by the Watershed Branch, including salaries, overhead, supplies, equipment and data analysis.  The Branch has no plans to extract the costs of the New River watershed sampling effort from the other activities performed by the agency.  The costs of cataloging and storing specimens will be minimal.  

PRODUCTS

Publications and Reports:  Data obtained through this study will be used to compile the USEPA mandated 303(d) List of Impaired Streams and 305(b) WV Water Quality Status Assessment Report.  Reports containing these data are scheduled to be released in 2006.  An additional report, which will compile all the New River watershed data collected in 2004, will also be prepared.  Raw data will be available by request after quality assurance checking is complete, sometime in 2005.

Collections:  All benthic macroinvertebrates collected will be maintained in the WVDEP, DWWM, Watershed Branch voucher collection, located at 414 Summers Street, Charleston, WV.  This collection contains all macroinvertebrates collected by the Watershed Branch since it inception in 1996.  In order to maintain the integrity of this collection, it is recommended that the National Park Service allow the Watershed Branch to retain samples collected within its boundaries.  

Mounted periphytic specimens will also be retained by the Watershed Branch at its Summers Street location.  These mounts will become a component of the statewide assessment of periphyton communities and will be archived with the remainder of the Watershed Branch’s collection.

Water quality samples will be properly discarded by the analytical laboratory.  These samples can be retained and submitted to the National Park Service for storage upon request.

Data and Other Materials:  Digital photographs, maps, GIS coverages, etc., will be created as a part of this project.  These items will be used for data evaluation and may be included in reports and presentations.  Reports containing these data, such as the 303(d) List of Impaired Streams and the 305(b) Water Quality Status Assessment, are distributed to federal, state, and municipal agencies and the general public.  These documents are also available at the WVDEP-DWWM website at www.wvdep.org. 
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QUALIFICATIONS

Curriculum vitae for all investigators that may be involved in this study are presented below.  All personnel can be contacted at the WVDEP-DWWM office at 414 Summers Street, Charleston, WV 25301, Phone: (304) 558-2837, Fax. (304) 558-2780.

Name:  Janice E. Smithson

Current Position:  Wildlife Biologist III/Biological Assessment Program Leader, 7 years
Professional Experience:  

WVDEP-DWWM:

25 years experience in water resources

20 years experience in water-related field biology

7 years experience conducting watershed assessments

Education:  B.S., Biology, Alderson-Broaddus College, 1977;  M.S., Marshall University, Biological Sciences, 1985

Research Interests:  Aquatic Ecology

Name:  Jeffery E. Bailey

Current Position:  Wildlife Biologist I, WVDEP-DWWM, 10 years

Professional Experience:  

WVDEP-DWWM:

10 years experience in water-related field biology

7 years of experience conducting watershed assessments

Education:  B.S., Biology, Concord College, 1989; M.S., Biology, Marshall University, 1992                     

Research Interests:  Biogeography of benthic macroinvertebrates, reptiles and amphibians in West Virginia; ecological importance of headwater streams

Professional Associations:  North American Benthological Society, WV Chapter of American Fisheries Society, Co-founder of WV Herpetological Search Society (in development)

Name:  Jason Morgan

Current Position:  Wildlife Biologist I, WVDEP-DWWM, 2 years

Professional Experience: 

WVDEP-DWWM: 3 years experience conducting watershed assessments

Education:  B.S., Biology, Marshall University; M.S., Aquatic Biology, Marshall 

University

University Service:  Teaching Assistant (Limnology, Ichthyology), Graduate Assistant

Research Interests:  Aquatic ecology

Name:  Robin E. Dolin

Current Position:  Wildlife Biologist I, WVDEP-DWWM, 6 months

Professional Experience:
WVDEP-DWWM:  2 years experience conducting watershed assessments;  Biology Aide, Nov. 1999- Feb. 2000

SOBRAN (EPA Contractor): Biological technician, May-Aug. 2000
Education:  B.S., Biological Sciences, Marshall University, 1999; M.S., Biological Sciences, Marshall University, 2001

University Service:  Graduate Assistant, Aug.- Dec. 1999, Autism Training Center; Teaching Assistant, Jan. 2000 – May 2001, Marshall University

Research Interests:  Aquatic ecology

Professional Associations:  WV Academy of Sciences, Association of Southeastern Biologist

Name:  Michael Ong 

Current Position:  Environmental Resources Specialist I, WVDEP-DWWM, 4 years
Professional Experience:  
WVDEP-DWWM:  4 years experience conducting watershed assessments

Education:  B.S., Business Administration, West Virginia University

Name:  Michael Puckett

Current Position:  Environmental Resource Specialist II, WVDEP-DWWM, 10 years

Professional Experience: 

WVDEP-DWWM:  7 years experience conducting watershed assessments

Education:  B.S., Applied Science,  Bluefield (WV) State College

Name:  Robert Row

Current Position:  Environmental Resource Specialist I, WVDEP-DWWM, 5 months

Professional Experience: 

WVDEP-DWWM:  2 months experience conducting watershed assessments 

Education:
B.S., Environmental Science, Marshall University, 2000

Name:  Kevin Seagle

Current Position:  Environmental Resource Specialist I, WVDEP-DWWM, 1 year
Professional Experience: 

WVDEP-DWWM:  1 year experience conducting watershed assessments

Biological Monitoring, Inc.:  Biologist, 1 year 

Education:  B.S., Biology, Virginia Tech

Name:  Karen Maes 
Current Position:  Chemist I, WVDEP-DWWM, 9 years
Professional Experience:  

WVDEP-DWWM:  4 years experience with watershed assessment

Education:  B.S., Biology, West Virginia State College, 1993

Name:   Kim Smith

Current Position:  Environmental Resource Specialist I, WVDEP-DWWM, 2 months

Professional Experience: 

WVDEP-DWWM:  2 months experience in water-related field sampling

Education: B.A., Sociology and Spanish, University of North Carolina; B.S.,  Biology; University of North Carolina; M.S. (pending); Biology, Marshall University, December 2003

Name:   Michael John Whitman

Current Position:  Wildlife Biologist 1, WVDEP-DWWM, 2 years

Professional Experience:  

WVDEP-DWWM:  4 years experience conducting watershed 

Education:  B.A., Biology, West Virginia University, 1997; M.A. (pending), Entomology, West Virginia University, 2003
University Experience: Graduate Research Assistant, WVU, 1997-2002

Professional Associations: Entomological Society of America; West Virginia Entomological Society 

Research Interests: Aquatic Entomology, Taxonomy and Systematics, Biological Conservation, Forensic Entomology, Arthropod Collection and Curation

Name:  Benjamin Meadows Lowman

Current Position:  Wildlife Biologist I, WVDEP-DWWM, 1.5 years

Professional Experience:  

WVDEP-DWWM:  3 years experience conducting watershed assessments

Nature Conservancy:  Aquatic Ecologist, March-Aug. 2001

Education:  B.S., Environmental Biology, Marshall University; M.S., Biological Sciences, Marshall University

University Experience:  Teaching (Graduate) Assistant, Marshall University

Research Interests:  Aquatic Ecology and Taxonomy, Forest Ecosystems, Evolution, and Exotic and/or Invasive Species

Name:  Sydney Burke

Current Position:  Wildlife Biologist I, WVDEP-DWWM, <1 year

Professional Experience:  BHE Environmental:  Bat Biologist for eastern and mid-western projects.  US Forest Service:  Bat research at Lake Tahoe, CA.

Education:  B.S., Chemistry and Latin, Marshall University, 2000; M.S., Biological Sciences, Marshall University, 2002.

Research Interests:  Aquatic Ecology and Taxonomy, bat ecology.

Name:  Ashley Thomas

Current Position:  Environmental Resources Specialist I, 1 year

Professional Experience:  Ecology and Environment, Inc. Desert tortoise research;  USGS Columbia River Research Lab, smallmouth bass and pike research; US Forest Service, gypsy moth control

Education:  B.S., Environmental Sciences, Marshall University, 2001.

Research Interests:  Aquatic Ecology and Taxonomy.

SUPPORTING DOCUMENTATION AND SPECIAL CONCERNS

Safety:  The hazards that may be encountered include those commonly associated with outdoor activities:  falls, bee stings, snake bites, twisted ankles, etc.  All personnel are instructed to use life vests in deep or swift water.  Safety glasses are required when preserving water and biological samples.  Rubber gloves are provided for use while collecting samples from potentially contaminated waters.

Access to Study Sites:  Sites are accessed with SUVs or on foot.  Biological sites will be visited once.  Sites subjected to TMDL-related monitoring may be sampled for water quality monthly.  Specific sampling sites have not been selected at this time.  However, most sampling sites will be near public roads or within reasonable walking distance. Occasionally, access via gated National Park Service roads may be required.  If this is the case, the Park Service will be notified of this need in advance.  Camping is not required, but some individuals may opt to use designated campsites in lieu of motel accommodations. 

Use of Mechanized and Other Equipment: There are no plans to deploy long-term monitors at this time.  

Chemical Use:  Nitric and sulfuric acids are used to preserve water samples.  These fixatives are contained in premeasured (5 mL for nitric, 2 mL for sulfuric) vials and are added directly to the samples.  Empty vials are stored in the vehicle until they can be properly disposed.  

Denatured ethanol (75% concentration) is used to preserve benthic macroinvertebrate samples.  Ethanol is stored in 5 gallon plastic jugs.  Typically, 1-2 liters of ethanol is added to each benthic sample.  

Dilute formalin (10%) is used to preserve periphyton samples.  (Lugol’s solution may be used in 2003).  Formalin is stored in a stoppered “squirt bottle”.  Ten to twenty drops are used per sample.  

In the event that any of these preservatives is spilled, distilled water will be used to dilute the spillage to a non-lethal concentration.  Five-gallon jugs of distilled water are carried in each vehicle.  

Material Safety Data Sheets can be provided upon request (including them with this proposal makes the document too large to submit electronically).  These documents were previously submitted in 2003 with the Gauley River proposal.  

Ground Disturbance:  No significant ground disturbance is required by this study.  

Animal Welfare:  Any vertebrates collected during this study will be incidental (i.e., minnows or salamanders).  These organisms will be returned to the stream unharmed.

NPS Assistance:  No NPS assistance will be required to conduct this study.  However, Watershed Branch personnel may need to contact NPS personnel in order to gain access to sites located on gated roads and/or jeep trails.

Wilderness “minimum requirement” protocols:  Not applicable.   
PAGE  
7

