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Q.
PLEASE STATE YOUR NAME AND ADDRESS.


A.
Pamela C. Dodds.  My address is Route 1, Box 217, Montrose, WV 26283.

Q.
PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND PROFESSIONAL EXPERIENCE.

A.
My education includes a bachelor’s degree in geology and a doctoral degree in marine science (specializing in marine geology), both from the College of William and Mary in Williamsburg, Virginia.  I also have a Credential in Ground Water Science from Ohio State University, a Master Naturalist’s Certificate through the Division of Natural Resources in West Virginia, and I am a Registered Professional Geologist.  I am participating in the “Save Our Streams” program, sponsored by the West Virginia Department of Environmental Protection, as a certified stream monitor.  I have held teaching positions at the high school level and at the college level, and have taught geology and hydrogeology workshops and classes to state environmental employees and participants in the West Virginia Master Naturalist classes.  My work experience is predominantly as a geologist/hydrogeologist working for the Commonwealth of Virginia at the Virginia Department of Transportation, where my responsibilities included evaluation groundwater and evaluation of blasting damage during highway construction activities, and at the Virginia Department of Environmental Quality.  Also, I worked as a project manager/hydrogeologist for S&ME, Inc., a materials and environmental consulting firm in Blountville, Tennessee.  A more detailed listing of my education and experience appears on my resume, attached as Exhibit PD-1.

Q.
HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION?

A.
Yes.  I testified as an expert witness on the topic of hydrogeology for Friends of Beautiful Pendleton County, an intervenor in opposition to the Liberty Gap Wind Force, LLC’s application for a siting certificate to construct industrial-scale wind turbines on Jack Mountain in Pendleton County.

Q.
WHAT IS THE PURPOSE OF YOUR TESTIMONY?

A.
As a member of the Laurel Mountain Preservation Association (“LMPA”), I elected to assess certain portions of AES Laurel Mountain, LLC’s (“AES”) Application and provide my professional analysis as to the quality and depth of the data pertaining to the surface water and groundwater impacts provided in the Application.  In addition, I utilized the data I gathered in a visit to the site of the proposed facility to formulate my own assessment of what the likely impacts to surface water and groundwater would be if the proposed facility were constructed.  

Q.
HAVE YOU PREPARED ANY EXHIBITS TO YOUR DIRECT TESTIMONY?

A.
Yes.  In addition to my Curriculum vitae (Exhibit PD-1), I am submitting figures (including maps and diagrams), photographs, and references to provide better understanding of my testimony.  These materials are attached to my testimony as Exhibits PD-2 through PD-13.
Q.
PLEASE DESCRIBE THE DISCIPLINES OF GEOLOGY AND HYDROLOGY AND HOW THEY INTERRELATE.  

A.
Geology is the science of studying the materials, processes, environments, and history of the earth.  Hydrology, the study of water on and beneath the earth’s surface, is an integral part of geology because the bedrock underlying any area has particular characteristics for storing or transporting water downward.  The orientation of the bedrock influences the direction of groundwater flow.  There may be vertical or horizontal changes from one rock type to another, such as from sandstone to shale.  A change in rock type may influence the groundwater flow characteristic.  Fractures within any rock provide conduits through which groundwater may flow downward or at angles to the ground surface.  Exhibit PD-2 provides a schematic diagram illustrating this process.  Where bedding planes of the rock or where fractures in the rock intercept the ground surface, it is common for springs or seeps to occur.

Q.
WHY IS IT IMPORTANT TO UNDERSTAND THE GEOLOGY AND HYDROLOGY OF THE SITE FOR THE PROPOSED FACILITY?  


It is important to understand that surface water, groundwater, precipitation, and evapotranspiration are all part of the hydrologic cycle.  Groundwater occurs at the surface where springs and seeps issue to the surface.  When there are drought conditions, groundwater typically supplies water to streams.  Groundwater and surface water are, therefore, a unified, integral system.  Groundwater and surface water are considered a single resource.  Exhibit PD-3 provides a schematic diagram of the interrelationships between surface water and groundwater.  It is important to conduct a thorough geologic and hydrologic study of any project site where construction, such as that of industrial wind turbines, could impact surface water or groundwater.


Q.
HOW IS THE ORIENTATION OF THE BEDROCK DETERMINED?

A.
Measurements of the strike and dip of the bedrock and of fractures within the bedrock are obtained for any geologic/hydrogeologic study in order to determine the orientation of the bedrock.  The strike is the compass direction of a line formed by the intersection of an inclined rock surface (such as the bedding plane of a rock) with a horizontal surface (usually the ground surface).  The dip is the angle at which the rock surface (bedding plane) is inclined.  The strike and dip can also be measured for fractures within the rock.  A glossary of geologic terms and hydrologic terms is provided in Exhibit PD-4.

Q.
DID YOU READ THE HYDROLOGY AND GEOLOGY REPORTS SUBMITTED BY AES IN ITS APPLICATION?

A.
Yes.  The Hydrology Report was provided in “Section 11: Hydrology and Wind” of the Application.  This section also included information on the classification of soils at the proposed site, as provided in the USDA published soils maps; statements about aquifers and groundwater at the proposed site; and a blasting plan concerned with structures, water wells, and utilities within 150 feet of blasting areas.  The geology report was provided in “Section 13: Environmental Data” of the Application.  This section also included a description of the forest vegetation and additional hydrologic information, a discussion about the delineated wetlands within the proposed site, and additional information about the hydrology and soils. 

Q.
WHAT IS YOUR OVERALL IMPRESSION OF THE HYDROLOGY REPORT? 

My overall impression of Sections 11 and 13 is that a thorough hydrologic study was not conducted at the proposed project site.  Such a study should be conducted throughout an entire year, if not longer.  The study should include a comprehensive inventory of surface water and groundwater, including springs and seeps.  The discharge rates should be obtained for streams, springs, and seeps, and this data should be related to meteorological data.  The study for the hydrology report submitted in the AES application was conducted during the summer and fall of 2007, which was, unfortunately, during a drought.  The Register-Herald (http://www.register-herald.com/local/local_story_231210605.html) reported on August 19, 2007 that the drought in West Virginia was so severe that 42 counties were already declared as official disaster areas, and that an additional 10 counties would soon be added to this list.  Actually, the Executive Annual Report of the West Virginia Department of Agriculture stated that Governor Manchin later declared the entire state as an official disaster area.  Because of this severe drought, it is unlikely that normal stream, spring, or seep conditions could be observed by the AES contractors in the summer and fall of 2007.  

Even so, the hydrology report submitted by the AES contractor included that one perennial stream was observed at the base of Laurel Mountain near the proposed access road, even though the USGS topographic maps of the area only indicated intermittent streams.  It should be noted, however, that all USGS topographic maps are an interpretation made from aerial photographs taken at a particular point in time and space, and features such as streams (interpreted as intermittent or as perennial) or springs are rarely verified by ground truth when these maps are made. 

Wetlands constitute an integral part of the site hydrology.  The AES application provided that 15 areas of wetlands and/or potentially jurisdictional waters were delineated and that 5 areas would be impacted by construction at the proposed project site.  However, the descriptions and locations of these areas were not provided in the AES application.  Descriptions of some of these areas were provided in the USACE application, which I also reviewed.  However, the coordinates (latitude and longitude) consisted of only one location provided for all of the areas: the coordinates were not provided for each specific area.  The coordinates for some of the areas were provided in the AES response to LMPA’s Third Combined Discovery Requests.  No single document contains complete information about the wetlands or potentially jurisdictional waters.

Q.
HOW IS THE HYDROLOGY AND GEOLOGY OF LAUREL MOUNTAIN GENERALLY DESCRIBED IN AES’S HYDROLOGY REPORT? 

It was stated in an AES response to a discovery request from LMPA that no strike or dip measurements were obtained for the bedrock or for fractures within the bedrock.  The geology is generalized as including rocks assigned to the Pottsville Group and the Allegheny Group.  The Pottsville Group is described as “a sandstone which is rich in silica (quartz) and is very hard”.  The Application provided that the project site is located in the local Tygart Valley watershed.  It was stated in the Hydrology Report that, “[t]he high ridge location for the turbines results in little interaction with surface water”.  Further, it was stated that, “[a]s a result of shallow depths required for blasting, the non-karst bedrock present, and the Project location along a hydrologic divide, no impacts to groundwater resources will be realized during construction.”  

The Hydrology Report went on to assert that, “[a] total of 15 wetlands and/or potentially jurisdictional watercourses were identified within the Project corridor” and that “only five wetlands and two drainages will be affected by the Project.”  The soils descriptions are provided from the soils maps prepared by the U.S. Department of Agriculture Natural Resources Conservation Service (formerly the Soil Conservation Service).  

The soils are described as predominantly stony, including Buchanan and Ernest stony soils; Dekalb channery loam; Dekalb channery loam, very stony; Dekalb extremely stony loam; Ernest silt loam, extremely stony; Gilpin-Dekalb complex, very stony; and Meckesville stony silt loam.  The bedrock underlying the project site is reported as being the Pottsville Group except at one location, C-52, where it is reported as being in the Allegheny Group.  

Q.
DO YOUR FIELD OBSERVATIONS AND RESEARCH SUPPORT THE FINDINGS OF THE AES HYDROLOGY REPORT, AQUIFER STATEMENTS, SOILS DESCRIPTIONS, AND GEOLOGY REPORT?

A.
Generally, no.  The sandstone exposed throughout the proposed project site occurs as isolated outcrops from boulder size to larger than 12 feet high, by 15 feet long, by 10 feet wide.  My field observations of numerous springs do not support the findings of the AES Hydrology Report.  During the two days I was allowed to conduct a site visit along various portions of the forested, rugged terrain extending the 9.6 mile length of the project, ranging 600 feet to 1300 feet in width (May 20-21, 2008), I observed numerous springs at the proposed locations of the wind turbines (specifically C-19, C-23, and C-26) and along the proposed access road location (specifically near C-23 and between C-26 and C-33).  Due to time constraints and weather conditions, I was unable to visit the proposed project corridor extending from C-1 to C-18.  A map showing rock outcrops, spring locations, and also photographs of the springs and streams, are attached to my testimony as Exhibits PD-5 through PD-9.  

The springs were evidently not present during the time of drought conditions that the AES study was conducted, because the conclusion provided in the AES report is that there are no springs at the proposed project site.  The Hydrology Report indicated that “[s]urficial aquifers are lacking along the high ridgeline of Laurel Mountain”, and did not include the springs as evidence of aquifers near the ground surface of the proposed project site.  Aquifers are below-ground areas of saturated rock or sediment through which water can move.  The top of the saturated aquifer zone is referred to as the water table.  The water table fluctuates up and down depending on groundwater recharge from precipitation.  Groundwater within the shallow aquifer at the proposed project site provides water to areas where springs and seeps occur.  

The AES report stated that, “[t]he depth to groundwater along the ridgeline is documented by a U.S. Geological Survey monitoring well (Name: Bar: 0011; No.: 390017079531301) at 50 feet below ground surface (EDR 2007)”.  The description of the USGS monitoring well includes its location at 2900 feet in elevation, approximately 327 feet from turbine C-24, with a well depth of 135 feet.  The elevation of the groundwater measurement, obtained November 1, 1962, is therefore approximately 2850 feet.  The springs I observed close to C-24 during my site visit were between 730 feet and 1060 feet downhill from C-24 and ranged in elevation from approximately 2689 feet to 2780 feet.  These elevations are consistent with the elevation of the water table as measured in the USGS monitoring well.  This information supports my conclusion that there is a surficial aquifer and that it supplies water to the springs I observed at the proposed project site.  

Additionally, I observed a great number of ferns and moss throughout the entire proposed project site, indicating that there is enough water present to provide the necessary moisture for these plants.  I observed that the tree canopy is moderately to very dense.  The trees were mostly 50 feet to 80 feet in height, as described in the Application.  

Although not included in the AES application, the wetlands descriptions for wetlands W-1, W-2, W-8 and for intermittent drainages 1 and 2, provided in the USACE application, state that, “[t]he hydrology of the wetland appears to be driven primarily by groundwater discharge seeping from the side of the hill slope, adjacent to the wetland.”  Location information was not provided for all of the wetlands areas.  It is important to note that most of the wetlands are within a vertical distance of zero to 10 feet.  The elevation of the water in the USGS well is therefore not relevant to the areas where groundwater elevations can be compared to the location of the turbines sites where blasting would be conducted.   The groundwater is not 50 feet deep at these locations and there will be negative impacts on the groundwater from blasting.  

AES provided the following information regarding the locations and elevations of wetlands.  Wetland W-1, elevation 2,820 feet, is located approximately 60 feet downhill from turbine C23, which has an elevation of approximately 2,830 feet.  Wetland W-2, elevation 2,800 feet, is located approximately 200 feet downhill from turbine C43, which has an elevation of approximately 2,810 feet.  No elevation is provided for Wetland W-3; however, it is shown on a map provided by AES in the USACE application as being located approximately 50 feet downhill from turbine C41, between Wetland W-4 and turbine C41.  Wetland W-4, elevation 2,760 feet, is located approximately 100 feet downhill from turbine C41, which has an elevation of approximately 2,762 feet.  Wetland W-5, elevation 2,720 feet, is located approximately 75 feet from turbine C36, which has an elevation approximately the same as Wetland W-5.  Wetland W-6, elevation 2,720, is located approximately 100 feet from turbine C36, which has an elevation approximately the same as Wetland W-6.  Wetland W-7, elevation 2,760 feet, is located approximately 400 feet downhill from turbine C41, which has and elevation of approximately 2,762 feet.  Wetland W-10, elevation 2,740, is located approximately 900 feet downhill from turbine C25, which has an elevation of 2,927 feet.  Wetland W11/11A, elevation 2,690 feet, is located approximately 100 feet downhill from turbine C3, which has an elevation of approximately 2,698 feet.  

The conclusions stated in the Blasting report, provided as a section of the Hydrology Report, indicated that blasting would be conducted at depths more shallow than groundwater.  This is not supported by the wetlands observations reported to the USACE by AES, wherein they state that the hydrology supplying water for most of the wetlands is from seeps, which are from groundwater.  Blasting frequently causes changes in the direction and quantity of groundwater flow because of changes made at depth in the bedrock, affecting openings in the bedrock such as bedding planes or fractures.  Such changes can influence the direction of groundwater flow and the amount of groundwater at distances of at least one mile from the blasting site.  It is important to note that the AES blasting plan includes pre-blast surveys of wells at distances of up to one mile from the proposed blasting area.  

Q.
WHAT SPECIFICALLY DO YOUR FIELD OBSERVATIONS INDICATE, AND HOW DO THESE OBSERVATIONS COMPARE TO THOSE PRESENTED IN AES’S APPLICATION?

My field descriptions of the bedrock are in greater detail than the rock descriptions provided in the Application.  Also, my field measurements of the strike and dip of the bedrock and of fractures within the bedrock provide insight regarding the conduits for groundwater flow; this information is lacking in the Application.  My observations of the bedrock identification are the same as those in the Application: sandstones of the Pottsville Group underlie most of the proposed project site, and some sandstones of the Allegheny Group underlie portions of the proposed project site.  Bedrock exposures of the Pottsville Group sandstones range in size from small boulders to large outcrops at the ridgeline of Laurel Mountain.  Some of the outcrops are greater than 10 feet high by 20 feet long by 10 feet wide.  The bedrock outcrops are not continuous, however.  My field measurements provide that the bedrock underlying the proposed project site ranges in strike mostly from N50ºE to N60ºE, dipping to the NW 10º to 30º. 

These measurements are in accordance with published geologic maps showing the location of the Belington syncline located beneath Laurel Mountain and to the west/northwest of Laurel Mountain.  (A syncline is a structural trough within the bedrock.)  Even though Laurel Ridge is a mountain, the structural form is that of the limb of a syncline or trough.  The beds of the sandstone underlying Laurel Mountain dip to the northwest, inclined downward toward the structural trough toward the west/northwest.  

Additionally, I measured the fracture sets within the bedrock.  It is most typical for fracture sets to occur in bedrock at angles to each other.  I measured fracture sets at N56ºE and N66ºW, dipping 43ºSE and 86ºSE, and fracture sets of N45ºE and N45ºW, dipping 25ºSW and 36ºNW.  Another fracture zone was N25ºE, dipping 52ºSE.  And another fracture zone was N75ºW, dipping almost vertically.  The bedding planes dipping to the west/northwest and the fracture zones allow numerous conduits for water to travel downward to recharge the groundwater at various depths.  The AES study provides the descriptions of the soils, as listed above.  My observation was that the soils were approximately 50% to 70% rock rubble or boulders, which supports the soils descriptions indicating the soils are very stony.     

 Q.
IS LAUREL MOUNTAIN CONSIDERED AN IMPORTANT AREA FOR GROUNDWATER RECHARGE?

A.
Laurel Mountain is one of the essential mountain ridges providing groundwater recharge and maintaining unique aquatic habitats in the headwaters for the Tygart Valley River watershed, which is part of the Monongahela watershed (Exhibit PD-10).  The West Virginia’s Nonpoint Source Program (http://www.epa.gov/reg3wapd/nps/programs/wv.htm) defines “watershed” as “a geographic delineation of an entire water body system and the land that drains into it”.  The U.S. Geological Survey and the West Virginia State Climate Center have generated maps (Exhibit PD-11) providing information about the amount of rainfall in West Virginia and other states.  As shown in Exhibit PD-11, in West Virginia the amount of precipitation is greatest over the Allegheny Mountains physiographic region, which includes Laurel Mountain.  

In addition to storing water from rainfall, the overhead trees on the Allegheny mountain ridges, such as Laurel Mountain, intercept rainfall so that it gently penetrates the ground as groundwater (Exhibit PD-12) rather than flowing overland as runoff.  This means that 1) the rain will gently fall to the ground and recharge groundwater and 2) the surface flow of rainwater on the ground will be slower than in cleared areas, thereby reducing the velocity and quantity of stormwater drainage.  Conversely, in cleared areas, such as those cleared for construction of wind turbines, increased stormwater drainage results in habitat destruction within streams and the consequent death of aquatic organisms.  In the headwater areas, aquatic organisms consist mostly of insects capable of shredding organic materials into compounds used by organisms downstream.  

The headwater areas are uniquely protected by trees which allow only filtered light, whereas full light is available to the wider, downstream areas (Exhibit PD-13).  Thus, the headwater areas are uniquely important because they harbor aquatic organisms at the bottom of the food chain.  The composition of aquatic organisms changes in the downstream environments.    

The wind turbines and access roads, where proposed on Laurel Mountain by AES, would intercept numerous springs.  The interception of springs, which supply water to the headwater areas and the streams, would divert the water into stormwater drains.  The stormwater drains provide a conduit through which the spring waters will flow more quickly and in greater amounts, bypassing the headwater areas the spring waters previously sustained.  Also, increased surface runoff and stormwater flow effectively reduces the groundwater recharge potential, which ultimately affects the amount of surface water, or stream water, available for residential, farmland, or commercial use. 

Q.
HOW WOULD CONSTRUCTION OF WIND TURBINES IMPACT WATER RESOURCES ON LAUREL MOUNTAIN?

A.
The construction of the proposed turbines would impact water resources on Laurel Mountain in a variety of ways.  I observed and photographed the areas that would be disturbed by AES’s construction activities.  (These photographs appear among my Exhibits.)  Springs occur where groundwater is intercepted by the ground surface.  Groundwater also reaches the surface as seeps, without a well-defined spring.  Water from all of the springs and seeps I observed at the proposed project site flowed into streams. 
It should be noted that precipitation moves through the surface materials, including soil, sediments, bedding planes in the bedrock, and fractures in the bedrock, to various depths below the ground surface.  The water may follow a bedding plane to emerge downhill as a seep or spring.  Also, the water may move deeper below the surface, ultimately emerging as springs or seeps farther downhill or into streams.  During a drought, the surface water may not be enough to sustain water in streams.  When this occurs, groundwater will provide water to the streams if the groundwater table is high enough with respect to the stream elevation.  Any hydrologic study should include measurements obtained throughout the entire year (preferably more than one year) of the varying groundwater elevations (from monitoring wells) and the varying discharge measurements of springs and streams.

The proposed construction corridor on Laurel Mountain slopes very steeply and is asymmetrically sloped, such that the slopes are steeper on the east than on the west.  Information provided on the USDA soils map indicates the slopes on the west side range from 15% to 35%, with soils that are very stony to extremely stony, and the slopes on the east side range from 35% to 70%, with soils that very stony to extremely stony.  The “West Virginia Silvicultural Best Management Practices for Controlling Soil Erosion and Sedimentation for Logging Operations” (“BMPs”) specifies in the standard for skid roads and trails that “gradients should be no steeper than 15%, with the exception of short, steep gradients not exceeding 20%”.  The steep slopes at the site will therefore require numerous switchbacks to adhere to the required road gradients.  This will cause more clearing of the forest.  Also, the haul roads will intercept springs (at observed spring locations), considering that the area will be clear-cut where wind turbine construction is proposed.  

The BMPs also require streamside management zones which will be violated by skid/haul roads and by the access haul road for the wind turbine transport: “The minimum streamside management zone width or distance between roads or landings (exposed mineral soil) and a perennial or intermittent stream should be 100 feet slope distance on each side from the top of the channel.”  Springs and intermittent streams are located throughout most of the area where all the roads would be constructed.  The specifications for the wind turbine haul/access road indicate the road will be 35 feet wide with a 10% maximum allowable grade and with no crests or dips greater than 6 inches in every 50-foot road increment.  The approximate location of the access road, provided on the USDA soils maps, crosses contours equal to a 20-foot to 40-foot vertical change at most locations.  A 35-foot-wide road on a 15% ground slope would require 5 feet of excavation into the slope to provide a relatively flat road.  It is important to note that the slope varies from 15% to 35% where the road is proposed.  The location of the turbine haul/access road, provided on the USDA soils map, coincides with numerous areas where I observed springs.  

Construction of wind turbines on Laurel Mountain would create acres of clear-cut areas, resulting in reduced groundwater recharge and increased surface runoff in greater volumes and at greater velocities.  The compacted crushed stone wind turbine haul/access road alone would create over 38 acres of increased surface run-off, with the additional complication of intercepting springs.  Clear-cutting of trees and the resulting increased surface runoff negatively impacts headwater areas.  (The CN runoff coefficient, commonly used in hydrologic studies, is least in woodlands, greater in cleared areas, and greatest on roads.)  Blasting associated with construction of the wind turbines has the potential of changing the flow of groundwater through rock fractures.  This can result in changed springwater patterns and reduce or stop the flow of spring water to nearby residences and farms.  Road construction would intercept springs and negatively impact headwater areas.

Q.
YOU HAVE TESTIFIED THAT CLEAR-CUTTING NECESSARY FOR THE CONSTRUCTION OF THE PROPOSED WIND FACILITY WOULD PRODUCE VARIOUS NEGATIVE IMPACTS.  HAS CLEAR-CUTTING ALREADY BEEN CONDUCTED ON LAUREL MOUNTAIN?

A.
Yes, one clear-cut in particular is visible near the proposed project area where the transmission line crosses the proposed project area.  Organic material, tree branches, and some saplings are still present in this area.  I refer again to the CN runoff coefficient, which is the least in woodlands among all other ground cover types. 
Q.
HOW WOULD THE IMPACTS FROM THAT CLEAR-CUT TIMBERING OPERATION DIFFER FROM THE IMPACTS FROM CLEAR-CUTTING FOR CONSTRUCTION OF THE PROPOSED FACILITY?

A.
Clear-cutting for the turbine construction areas and the turbine haul roads is much more severe than clear-cutting conducted for timbering operations.  Clear-cutting for the turbine construction areas, and for the 35-foot wide road designated in the construction diagrams, would totally clear the area and establish a construction grade consisting of impervious materials.  This is the reason why the CN runoff coefficient is much greater for impervious areas than for woodland or clear-cut areas: construction sites and roadways are impervious, and the water flows from these areas totally unimpeded.  The CN runoff coefficient is multiplied with the watershed area being considered.  An area clear-cut for timbering contrasts greatly with construction of multiple impervious turbine sites and a 9.6-mile long impervious road which cuts across multiple watersheds.  The haul road alone constitutes 38 acres adjacent to the ridge top, cutting across numerous streams and intercepting numerous springs and seeps.  Water intercepted from the springs will be directed into storm drains which will allow the water to flow faster and in greater quantities away from the ground surface.  This includes multiple watersheds associated with the numerous streams and springs, and constitutes far more concern than clear-cutting, which is not an impervious surface.  
Q.
WOULD CHANGES IN THE WATER RESOURCES ON LAUREL MOUNTAIN HAVE ANY REGIONAL EFFECTS?

A.
Changes in the water resources on Laurel Mountain will certainly affect the water supply to local residences and farms.  Laurel Mountain is only one of approximately 22 mountain ridges currently targeted for applications for wind turbine construction.  The Government Accountability Office (GAO), at the request of Congressmen Mollohan and Rahall, produced a report entitled, “WIND POWER: Impacts on Wildlife and Government Responsibilities for Regulating Development and Protecting Wildlife” (GAO Report: www.gao.gov/new.items/d05906pdf).  The foremost conclusion of this report was that “no one is considering the impacts of wind power on a regional or ‘ecosystem’ scale” and that state and local officials have no guidelines for considering the negative environmental impacts caused by wind turbine facilities.  

The concern about wildlife habitat and water resources expressed in the GAO Report is obviously not simply a fabrication designed to garner opposition to wind turbines: it is a recognized reality that there are cumulative negative environmental impacts caused by the construction and operation of industrial-scale wind turbines.  There is currently no method of evaluating these cumulative negative impacts.

The State of West Virginia has recognized the threat of far-reaching regional impacts to water resources.  The West Virginia Department of Environmental Protection provided its “Final Report, Water Resources Protection Act Water Use Survey” (DEP report) in December, 2006, to the Joint Committee on Government and Finance, West Virginia Legislature.  It is explained in this report that: “The Water Resources Protection Act (“Act” or “WRPA”), W.Va. Code §§22-26-1 et seq., enacted March 13, 2004, authorized the establishment of a Joint Legislative Oversight Commission on State Water Resources. The West Virginia DEP, the implementing agency for the Act, was required to submit a yearly progress report to the Commission (W. Va. Code §22-26-5(b)) and a final report to the Joint Committee on Government and Finance.”  It is also stated in this report that: “without the continuation of data collection and analysis as recommended in this report, the state will not have the long term data to responsibly manage its most abundant and vital natural resource: water.”  

West Virginia is heavily dependent on groundwater.  Surface water and groundwater are totally integrated.  The DEP report recognizes that drought is not simply the result of meteorological conditions.  Drought can be categorized as hydrological drought, which can occur due to “unsustainable withdrawal and consumptive use rates,” such as increased surface runoff resulting from clear-cutting forested areas and intercepting springs.  The Allegheny Mountains receive  greater amounts of precipitation than the surrounding lowlands and therefore serve as the most important areas for groundwater recharge, and for maintenance of aquatic habitats in the headwaters of streams that support trout and other species.  The reduction of groundwater recharge in the Allegheny Mountains will ultimately result in drought conditions throughout the watershed.  

The Groundwater Protection Act (W. Va. Code §22-12-2) provides for the protection of groundwater because over ninety percent of the state’s rural population depends on groundwater for drinking water.  This Act further recognizes that “West Virginia's groundwater resources are geologically complex, with the nature and vulnerability of groundwater aquifers and recharge areas not fully known.”  Construction of the turbine towers includes excavating an area approximately 50 feet in diameter and at least as much as 50 feet deep.  This excavation into bedrock requires blasting, which typically causes changes in groundwater flow.  Additionally, the material excavated from these foundation areas must be placed somewhere, probably on the hillside.  This results in disturbing the headwater habitats and allowing a tremendous threat of sediment entering streams.  Storm drainage ditches or ponds, as well as sediment, will cause changes to groundwater flow and will harm stream habitats.  Storm water drainage channels greater quantities of surface water at greater velocities to streams.  This greater quantity and velocity of water destroys stream habitats.  

Finally, I note that the Natural Streams Preservation Act (W. Va. Code §22-13-2), is designed to “secure for the citizens of West Virginia of present and future generations the benefits of an enduring resource of free-flowing streams possessing outstanding scenic, recreational, geological, fish and wildlife, botanical, historical, archeological or other scientific or cultural values.”  Again, the activities associated with excavation and storm water control will negatively impact streams and thereby negatively impact geological, recreational, fish and wildlife, botanical, historical, and archeological values. 

Q.
DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

A.
Yes, but I reserve the right to file additional testimony as necessary, and as additional information becomes available.  
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