Addendum to Approved Jurisdictional Determination Form for the Edinburgh PUD

I.  Background Information
Appendix A, Memorandum Re: Jurisdiction Following The U.S. Supreme Court Decision In Rapanos v. United States and the U.S. Army Corps of Engineers Jurisdictional Determination Form Instructional Guidebook, requires a significant nexus determination (SNX) for non-navigable, non relatively permanent waters (non-RPW), wetlands adjacent to such tributaries and wetlands not directly abutting non-navigable but relatively permanent waters (RPW) before asserting jurisdiction.  A SNX exists when it is demonstrated that the tributary and/or wetland along with any other, similarly situated wetlands contribute substantially to the chemical, physical and biological integrity of the Nations waters and has “more than a speculative or insubstantial effect on the chemical, physical and biological integrity of a traditionally navigable water.”
  

This report provides the basis for our conclusion that the 166 acres of wetlands, which includes the 4.8 acre wetland area subject to this jurisdictional determination, within the Saint Brides Ditch drainage area on the Edinburg PUD along with all other similarly situated wetlands have a significant nexus with traditionally navigable waters.  Indeed, when considered along with all other similarly situated wetlands to Saint Brides Ditch and the adjacent tributary with relatively permanent water, there is much more than a speculative or insubstantial effect on the chemical, physical and biological integrity of the Northwest River, a traditionally navigable water.

Description of the Property

The Edinburgh Planned Unit Development (PUD) is located in southern Chesapeake, VA and consists of approximately 658 acres of which approximately 345.42 acres comprised forested wetlands, 166 acres of which are in the Saint Brides Ditch watershed, prior to any impacts to wetlands on the PUD (the remainder of the site was nonjurisdictional agricultural fields).  The property is located just west of the Route 168 Bypass and north of Greenbrier Farms nursery.  The property is located south of agricultural fields and Caroon Farms, a residential subdivision, and east of another residential development, Sir Raleigh Estates.  To the west of Sir Raleigh Estates are predominantly forested wetlands, bisected by Johnstown Road.  On the PUD itself, the southwestern portion of the property has been developed with residential lots (section CC1b) and the northern portion is also being developed with residential lots (section CC2a), both of which were formerly agricultural fields.  The southeastern portion of the site is being developed with commercial/retail development (big box stores with smaller retails shops and outparcels).  These areas were predominantly wetlands and were subject to a prior enforcement action, but approximately 75 acres of wetlands were subsequently permitted by a Nationwide Permit 32.  A 2 lane road, Edinburgh Parkway, bisects the eastern portion of the site running north/south.  A 4 lane roadway, Hillcrest Parkway, bisects the site from east to west from the 168 Bypass to the western property boundary (Saint Brides Ditch).  The western portion of this road is unfinished (filled but not paved) and separates the 4.8 acre area from the remaining 166 acre wetland area to which it was originally physically connected; however, the 4.8 acre wetland and 166 acre wetland still function ecologically as one system.  Both of these roads were constructed predominantly in wetlands and were permitted by the Nationwide Permit number 32.   

Historical Setting

As noted in the Approved Jurisdictional Determination Form, topographic maps, aerial photographs, Natural Resources Conservation Service soil mapping, National Wetland Inventory (NWI) mapping and previous wetland determinations  by the Norfolk District Corps of Engineers and private consultants were utilized in this evaluation along with physical information on vegetation and soils acquired by scientists, government officials and private consultants.

Historically, a large expanse of wetlands extended from the Dismal Swamp east to Back Bay in a continuous band focused along the Northwest River drainage system and the Intracoastal Waterway and North Landing River systems.  Broad expanses of thousands of acres of mineral flat forested wetlands, including portions of the Dismal Swamp, still exist in southern Virginia (Suffolk, Chesapeake and Virginia Beach).  These remaining broad bands of wetlands connect via natural topographically defined wetland/stream drainage systems to the Northwest River and the Intracoastal Waterway/North Landing River systems and have the same type of connection that historically has existed between the wetlands on the Edinburgh PUD and the Northwest River.  The wetlands on the Edinburgh PUD were historically and presently part of the northern end of a large wetland system that flows to the Northwest River through natural defined geographic drainage features and natural streams.

The Edinburgh PUD is situated on a drainage divide and the onsite wetlands currently, and historically, serve as headwaters to both the Intracoastal Waterway and the Northwest River.  One-hundred Sixty-six acres of wetlands occur on the PUD and this includes the 4.8 acres of wetlands specifically under review.  All of the wetlands are part of a much larger wetland system connected to the Northwest River via numerous topographically defined drainage systems.  The total acreage of all wetlands adjacent to the relevant reach, based on National Wetland Inventory (NWI) mapping, is approximately 447.76 acres (see St. Brides Ditch Drainage Area NWI Mapping, Figure A).  The ratio of wetland area to drainage area is approximately 1:3 (447/1,342).  This ratio is important when considering the role these wetlands play in trapping and storing water, retention time, cycling nutrients and removing pollutants and particulates.  The significant nexus analysis performed for this JD is focused on the 166 acres of wetlands in the Northwest River watershed on this site that includes the 4.8 acres of wetlands and all other similarly situated wetlands along the relevant reach as well as the tributary ditches themselves.

The 1928 Lake Drummond topographic map (see U.S. v. RGM Corp. Trial Exhibit 6. Hereinafter all references to Exhibits are exhibits contained in U.S. v. RGM Corp trial Exhibit binders.  All such referenced exhibits are incorporated into this document by reference.  See also attached affidavit entitled Declaration of Milton W. Boyd Regarding Spatial Data dated 3/1/03 for information regarding GIS exhibit data and creation for many of these exhibits.) shows the PUD as essentially flat, with a natural geographically defined drainage feature to the south.  The 1928 Moyock topographic map (Ex. 7) that aligns with the 1928 Lake Drummond map shows the natural geographically defined drainage feature to the south of the site as a perennial stream that flows to the Northwest River.  These two maps together show the complete tributary drainage system from the wetlands on site to the Northwest River.  

An April 21, 1937 aerial photograph (FG 11573 and an adjacent photo, Figure B) from NRCS show the site and the surrounding area as predominantly forested with agricultural fields in the northern, southeastern and southern portions of the site.  Clearly evident on the photograph are a number of dark "signatures" (pictorial clues) representing lower elevation, geographically defined wetland drainage features.  These dark signatures indicate that the geographic features are wetter than surrounding areas and typically convey downstream flow.  One such drainage feature runs south through the central portion of the site and connects with another feature running to the west.  Another dark signature is evident southwest of the site running to the south.  The Saint Brides Ditch was a man-made "improvement" to this natural feature, in that the low elevation drainage feature was further channelized (deepened, straightened and/or widened) to improve drainage.  The current Saint Brides Ditch follows the general path of this natural drainage feature to where it ties into a more topographically defined drainage feature starting just west of Saint Brides Road.  This topographically defined drainage feature, is called Pleasant Grove Swamp (the channel/ditch runs through the swamp bottom) in the 1953 Norfolk County Soil Survey (incorporated by reference).  Historically the head of Pleasant Grove Swamp began just west of Saint Brides Road as a topographically defined wetland area and downstream broadened into a large wetland floodplain containing a more obvious natural stream channel.  Basically, the broad wetland system that the Edinburgh PUD is associated with was historically contiguous with this downstream drainage feature by a broad, low elevation wetland drainage feature that connected to the broader topographically defined drainage just west of Saint Brides Road.

The 1940 Lake Drummond topographic map (Ex. 8) shows the western portion of the site with wetland/swamp symbols and symbols suggesting an intermittent stream that flows south, connecting the wetlands on site to another natural topographically drainage feature that begins just west of Saint Brides Road.  This map also shows a blue line, indicating a perennial stream, is shown starting at Saint Brides Road and flowing southeast off the map (and onto Ex. 9 discussed below).   

The 1946 Moyock topographic map (Ex. 9) shows the site as topographically flat with wetland/swamp symbols extending west off the site (continuing onto the Lake Drummond topographic map, Ex. 8).  This map also shows a topgraphically defined natural drainage feature with wetland/swamp symbols and a blue line channel continuing from the 1940 Moyock map and ending at Benefit Road.  From Benefit Road this map shows the wetland feature connecting to the Northwest River (through the channel within Pleasant Grove Swamp).  
The 1954 Fentress topographic map (photo-revised in 1979, Ex. 10) shows the majority of the site as forested with wetland/swamp symbols (except for the cleared/white colored agricultural fields) and little topographic change on the site.  The portion of the natural drainage feature near Benefit Road is shown as wetland/swamp symbols and is defined by topographic lines, indicating a geographically defined wetland drainage system.  

The 1954 Deep Creek topographic map (Ex. 11) shows swamp/wetland symbols on the site and continuing to the west to Johnstown Road.  It also shows a perennial drainage feature to the west of the site that runs to the south and another drainage feature running to the east, connecting to the head of the topographically defined natural drainage feature located south of the site and which starts just west of Saint Brides Road.  The 1954 Fentress quadrangle (photo-revised in 1986, Figure C) shows the forested portions of the PUD with swamp/wetland symbols that extend west of the site.  The Saint Brides Ditch is colored purple on this map, meaning it is a new feature noted through aerial photograph interpretation since the last update of the map in 1954.  This photo revision is consistent with the 1977 aerial photographs examined which showed these portions of the geographically defined topographical feature being manipulated and further channelized during the 1977 time frame (see section below for additional details).  Also, the ditch running north and adjacent to the 4.8 acres of wetlands on the Edinburg PUD is colored purple, indicating that it is also a new feature since the 1954 map.  

The 1977 Deep Creek Quadrangle (photo-revised in 1986, Figure D) similarly shows the Saint Brides Ditch running south from the PUD and cutting east and flowing east/southeast under Saint Brides Road in a topographically defined drainage feature.  The 1954 (photo-revised in 1986, Figure E) Moyock Quadrangle shows this topographically defined drainage feature flowing south to the Northwest River.

Dr. Lee Daniels, while testifying during the U.S. v. RGM Corporation trial (see attached testimony) testified about a continuous connection of hydric soils from the site to the Northwest River and indicated that mixed alluvial soils (Mh) were mapped along the drainage routes from the site to the south and that these soils were typically found along stream channels.  The areas identified by Dr. Daniels as containing this soil type are located in the Pleasant Grove Swamp drainage (see 1953 Norfolk County Soil Survey) from Saint Brides Road south almost to the Northwest River (where the soils transition to a Mucky Peat (Mk) which is located in the bottomland swamps associated with the Northwest River).  Exhibit 32 A7 photographs 45-52 documents the presence of water and flow at a road crossing, Saint Brides Road West, to the north of the point where the Saint Brides Ditch flows into the Northwest River.  
Drainage Area – Historical and Present

The April 21, 1937 aerial photograph (FG 11573 and an adjacent photo, Figure B) from NRCS shows a geographically defined low elevation drainage feature, as evidenced by the dark signature on the aerial, extending to the south from the central portion of the site that connects to another topographically defined low elevation signature that runs to the west.  Another dark signature is shown running south towards Saint Brides Road to the southwest of the site.  The seasonal RPW running along the 4.8 acres of wetlands subject to this review is not evident on this photograph.  

The 1953 Norfolk County Soil Survey shows three drainage features going from the central/northeastern portion of the site to the south/southwest where they form one drainage feature that is shown flowing to the west.  Further west the combined drainage feature joins another drainage feature located to the west of the PUD that flows south and turns east near Saint Brides Road where it ties into another natural drainage feature.  This drainage feature is shown connecting to the Northwest River to the south.  The soil map shows a continuous line drainage feature from the site all the way to the Northwest River.
The Saint Brides Ditch as it exists today was channelized and manipuled in approximately 1977 per review of aerial photographs (see Corps photos 1977:33-33, Figure F, and 1977:34-32, Figure G, dated 9/11/77, show the excavation work in progress starting in the Saint Brides Road area and progressing northward).  The seasonal RPW running north/south and adjacent to the 4.8 acres in question appears on this photograph.  The 1982 aerial photograph (3/9/82 254-14, Figure H) shows the Saint Brides Ditch and the seasonal RPW adjacent to the wetlands in question.  A 1989 GIS photograph shows dark wetland signature on the site similar to the 1937 NRCS photograph (see Ex. 5, the Corps wetland delineation base map uses this aerial 1989 photograph for purposes of this jurisdictional determination).  A 1994 color infrared photograph (Figure I) shows all tributaries in their current locations as do all photographs after this point, see 2000 Photomapper (Figure J) and 2002 (Figure K) and 2005 GIS aerial photographs (Figure A).  The 1994 photograph also shows the same dark geographically defined natural signature running to the south in the central portion of the site and the northern portion is evident in the farm fields.  In summary, the 1937, 1989 and 1994 aerial photographs show a dark drainage feature running to the south on the site and this signature is the same as one of the drainage features shown on the 1953 Norfolk County Soil Survey.  The dark signature to the southwest of the site on the 1937 aerial photograph is a lower elevation wetland drainage feature than the surrounding wetland areas that historically carried flows downstream.  It is also the approximate location that the Saint Brides Ditch was excavated to “improve” and utilize the natural drainage route.  All of these aerial photographs can be found in the administrative file as attachments.

Robert Berg, an Environmental Scientist with the Army Corps of Engineers Norfolk District, stated in an affidavit and testified that because the PUD property straddles a watershed divide, the drainage routes from the Edinburgh PUD flow to the north and the south (see Declaration of Robert Berg Concerning Site Drainage on the Edinburgh PUD property dated 9/18/01 and testimony, both attached) currently and historically.  The testimony and information concerning the drainage to the north is not relevant to this evaluation as that testimony and information related to flow to the north in the Coopers Ditch watershed.  However, in his testimony Mr. Berg detailed the drainage route, both historically and currently, from the site south to the Northwest River.  He also described the extent of wetlands on the site, in the vicinity and along the drainage route of what is now known as Saint Brides Ditch.  This direct testimony, attached, supports the above and is incorporated by reference.

The City of Chesapeake conducted a drainage study of the area, see Storm Water Management Model, Southern Chesapeake Watershed MDPU (Study Areas 2 & 3) dated April 2007 (see attached disk).  The City’s drainage study corroborates Mr. Berg’s testimony and the information outlined above.  Based on the City of Chesapeake’s drainage map and storm water model, a drainage divide from the northwest portion of the site runs to the southeast portion of the site.  The east/northeast portion of the divide drains north to the Intracoastal Waterway via Coopers Ditch and the western/southern portion drains to the Northwest River via the Saint Brides Ditch (see Ex. 4 Edinburgh South East Drainage Ex. 53 City of Chesapeake Topographic Maps and St. Brides Ditch Drainage Area, Figure L). 

II.  Summary of Findings
B1(b) The review area includes one 166 acre wetland area in the Saint Brides Ditch watershed (a JD for only 4.8 acres of wetlands has specifically been requested) that is adjacent to 2 joining RPW ditches (relatively permanent non-wetland waters) running along the approximate western Edinburgh PUD property boundary.  A 4900 linear foot portion of the Saint Brides Ditch flows south from the Caroon Farms subdivision located north and west of the Edinburgh PUD, approximately 2967 linear feet of this ditch runs along the western PUD boundary and its adjacent wetlands (comprising much of the 166 acres of wetlands).  This portion of the Saint Brides Ditch is approximately 25 feet in width and 2.5 feet in depth (measured at the ordinary high water mark) and has perennial flow (as does the entire Saint Brides Ditch).  A 2500 linear foot RPW ditch runs north from the southwestern corner of the PUD property and intersects with the other portion of the Saint Brides Ditch.  This ditch flows seasonally and is approximately 15 feet in width and 2.5 feet in depth (measured at the ordinary high water mark).  This portion of the ditch is adjacent to the 4.8 acres of wetlands in question.  A total of 5467 linear feet of tributaries are located in the review area.  

B1(c) The boundaries/limits of jurisdiction were determined using a variety of relevant items.  The pull down choices on the Approved Jurisdictional Determination Form only allows certain choices to be selected.  The 1987 Delineation Manual was used to establish the extent of Corps wetlands jurisdiction in the review area, but the Clean Water Act itself, Corps and EPA Regulations as well as other court cases (such as Rapanos and SWANCC) were also utilized in making this determination.  The ordinary high water mark of the Saint Brides Ditch along the Edinburgh PUD is located at an elevation range from 14 to 16 feet per 2006 elevation data from the City of Chesapeake.  

III.  CWA Analysis
Tributary – Relevant Reach

The U.S. Army Corps of Engineers Jurisdictional Determination Form Instructional Guidebook (JDFIG) defines a tributary as “a natural, man-altered, or man-made water body that carries flow directly or indirectly into a TNW.”
  Furthermore,

for the purposes of the significant nexus determination process, a tributary is the entire reach of the stream that is of the same order (i.e., from the point of confluence, where two lower order streams meet to form the tributary, downstream to the point such tributary enters a higher order stream). The flow characteristics of a particular tributary will be evaluated at the farthest downstream limit of such tributary (i.e., the point the tributary enters a higher order stream).

Geographically defined drainage features shown on the 1953 Norfolk County Soil survey match up with features shown on the 1937 NRCS aerial photographs, Figure B (on and off the site),  the 1989 aerial photograph (on site Ex. 5) and the 1994 color infrared aerial photograph (on site), Figure I.  These photographs show historic natural geographically defined drainage routes from the central portion of the PUD connecting south and west of the PUD to a topographically defined natural drainage feature just west of Saint Brides Road.  This drainage feature is shown on all the topographic maps reviewed.  This natural drainage path was later channelized and manipulated to create the Saint Brides Ditch.  The manipulated portion of Saint Brides Ditch ties into Pleasant Grove Swamp, a natural drainage feature that starts just west of Saint Brides Road and flows downstream in a topographically defined drainage channel.  This downstream geographic feature flows directly into the Northwest River. 

The Saint Brides Ditch starts north of the site in Caroon Farms, a residential neighborhood, and flows south from its northern limit for approximately 4,900 feet, 2967 linear feet of which runs parallel with the western boundary of the Edinburgh PUD.  An additional 2500 linear feet of channel with seasonal flow runs along the remainder of the western property boundary of the PUD, including along the 4.8 acre wetland area.  The main portion of the Saint Brides Ditch then turns west for 2,250 feet and then south for approximately 5,500 feet.  At this point, the ditch turns to the east/southeast and runs approximately 2,235 feet to Saint Brides Road.  Where the ditch turns to the east/southeast it is called Pleasant Grove Swamp, a topographically defined natural wetland system with a large channel running through the middle of the swamp.  The channel then crosses under Saint Brides Road and flows approximately 4,088 feet to Benefit Road where another tributary of the same order joins it.  From this confluence the Saint Brides Ditch/ Pleasant Grove Swamp channel flows south 11,053 feet where it joins the Hickory Ditch, another topographically defined wetland/stream drainage system.  Together, the combined tributaries flow south another 8,300 linear feet to the Northwest River.  The Northwest River is a traditionally navigable water.  

In determining the relevant reach per the JDFIG we considered the history of natural drainage in the area as discussed above and compared that to the current drainage system.  The April 21, 1937 aerial photograph shows that there was an existing low elevation geographically defined wetland drainage feature southwest of the PUD that drained to Pleasant Grove Swamp channel.  This natural geographically defined drainage feature was manipulated to increase its drainage effect in 1977 and became known as the Saint Brides Ditch.  Because the Saint Brides Ditch itself, as well as the seasonal RPW, are all part of this natural geographically defined wetland drainage feature that is adjacent to the 166 acre wetland, we determined that the entire channel adjacent to the 166 acre on site wetland is a man-altered, first-order tributary to the Northwest River.

According to the guidance, the next step in determining the relevant reach is to determine the downstream limit.  The downstream limit is determined where two lower order streams meet to form the next higher order stream.  In determining the downstream limit of the relevant reach of the Saint Brides Ditch, we similarly considered historical and current drainage systems.  Multiple man-made or manipulated drainage ditches have been constructed throughout the drainage area to carry minor flow to the Saint Brides Ditch, especially in residential areas, thus confounding stream order determinations.  Therefore, when determining stream order and relevant reach for purposes of the analysis under the guidance, the relevant reach determination was made based on historical naturally defined geographic features.

The 1946 Moyock topographic map (Ex. 9) shows a natural topographically defined drainage feature just north of Benefit Road (northeast of the intersection of Benefit Road and Saint Brides Road) where a geographically defined drainage feature paralleling Sign Pine Road flows into the Saint Brides Ditch/Pleasant Grove Swamp.  The drainage runs north along Sign Pine Road and is shown as an intermittent stream.  The drainage feature connects to the Pleasant Grove Swamp channel that is now part of the overall Saint Brides Ditch drainage system.  The Norfolk County Soil Survey shows this drainage feature as a tributary and running parallel to Sign Pine Road.  The 1977 aerial photograph (Figure F) also shows the tributary running from the northern portion of Saint Brides Road south along Sign Pine Road to the Saint Brides Ditch.   

The evidence indicates that this drainage was historically a natural part of the overall tributary system in the watershed containing the PUD.  We concluded that this low geographically defined feature was another first-order, man altered tributary and therefore, its confluence with Saint Brides Ditch just north of Benefit Road marks the downstream limit of the relevant reach for purposes of this analysis because these two first order tributaries join to form a second order tributary.  The distance from the 166 acres of wetlands to the terminus of the relevant reach is 3.11 miles.  

Other drainage features upstream of this point were examined as possibly contributing to stream order but ruled out as contributing to stream order/reach because it did not appear that, historically, these drainages were ever part of the natural tributary system.  
III.B1 While section IIIB1 is not required to be filled out, as Clean Water Act jurisdiction over relatively permanent waters that are a tributary to a traditionally navigable water is clear, this information regarding the tributary along the 166 acre wetland area has been included as it supports the significant nexus between the review area wetlands and the downstream traditionally navigable water and because the waterbody adjacent to the 166 acre wetland, while relatively permanent along its entire length contains one portion which is perennial and one portion which is seasonal.

B1(ii)(a) The Saint Brides Ditch flows west from the Edinburgh PUD for 2,250 feet and then flows south for approximately 5,500 feet.  At this point, the ditch turns to the east/southeast and runs approximately 2,235 feet where is crosses Saint Brides Road.  Prior to this road crossing, where the ditch turns to the east/southeast it is called Pleasant Grove Swamp, a topographically defined wetland drainage system with a large channel flowing through the swamp.  The channel then crosses under Saint Brides Road and flows approximately 4,088 feet to Benefit Road where it is joined by another tributary of the same order (this point marks the downstream limit of the relevant reach for purposes of evaluating significant nexus under the Corps/EPA Rapanos Guidance).  From this confluence, the Saint Brides Ditch/ Pleasant Grove Swamp flows south 11,053 feet where it joins the Hickory Ditch, another topographically defined stream drainage within a wetland system that flows south to the Northwest River (the Saints Brides Ditch and Hickory Ditch tributaries merge and then flow to the Northwest River, this is why “2” was checked on the JD form).  The entire system then drains from this point another 8,300 feet to the Northwest River, a traditionally navigable water.  Various topographic maps examined show portions of what is now the Saint Brides Ditch as a stream channel or natural geographically defined low elevation feature through which water flowed from the wetlands on the Edinburgh PUD property to the Northwest River.  While much of the upstream geographically defined low elevation features were manipulated and channelized to increase drainage, it is clear that south of Benefit Road there was a natural stream channel present in Pleasant Grove Swamp and that this channel flowed continuously to the Northwest River.  

B1(ii)(b) The width of the 2500 linear foot seasonal RPW adjacent to the 4.8 acres of wetlands is approximately 15 feet while the 2967 linear foot portion of the Saint Brides Ditch perennial RPW, adjacent to the remainder of 166 acres of wetlands, is approximately 25 feet wide.

The tributary gradient is 0.04% for the perennial portion of the Saint Brides Ditch in the review area and 0.16% for the 2500 linear feet of seasonal RPW in the review area.  These ranges were expressed on the form. 

B1(ii)(c)  The flow for the 2500 linear foot tributary is listed as seasonal while the 4900 feet of Saint Brides Ditch (2967 linear feet of which runs along the western PUD boundary) is perennial as is the entire portion of the Saint Brides Ditch downstream to the Northwest River. 

B2(i) The review area includes one 166 acre wetland system in the Saint Brides Ditch watershed.  A JD for 4.8 acres of this 166 acre wetland area has been requested.  

Significant Nexus Determination

A significant nexus (SNX) exists when it is demonstrated that the tributary and/or wetland under review, along with any other similarly situated wetlands, has a significant nexus with downstream waters (e.g. contributes substantially to the chemical, physical and biological integrity of the Nations waters) and certainly with “more than a speculative or insubstantial effect on the chemical, physical and biological integrity of a traditionally navigable water.”  

For purposes of determining a significant nexus, the Rapanos guidance describes the “relevant reach” of a tributary as the entire reach of stream that is of the same order (i.e., from the point of confluence, where two lower order streams meet to form the tributary, downstream to the point such tributary enters a higher order stream).  For purposes of this SNX determination, the tributary reach (relevant reach) includes the Saint Brides Ditch adjacent to the 166 acres of wetlands of which the 4.8 acre portion is part.   This includes both the perennial RPW and seasonal RPW sections running approximately along the PUD property line, to its confluence with the other first-order tributary just north of Benefit Road.  

The drainage area for the relevant reach, based on data from the City of Chesapeake’s drainage study entitled Storm Water Management Model, Southern Chesapeake Watershed MDPU (Study Areas 2 & 3) dated April 2007, indicates that the drainage area and watershed size for the relevant reach is approximately 1,342.13 acres in size.  

In making a SNX determination, consideration is given to the “flow characteristics and functions of the tributary itself and the functions performed by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical and biological integrity of the downstream traditional navigable waters.”

The SNX determination emphasizes stream and wetland functions and the role those functions have in maintaining the health of downstream navigable waters.  Functions have been defined as the characteristic activities that take place in aquatic ecosystems.
  Examples of functions include floodwater detention and attenuation, nutrient cycling, sediment and pollutant removal.  

Direct measures of specific stream and/or wetland functions are both costly and time consuming and generally beyond the scope of routine field investigations.  As an alternative, indirect measures based on the presence of certain physical and/or biological characteristics are typically used to indicate that specific functions are occurring even when the function itself is not directly or entirely observable.
  Such indicators are valuable when they are easily observed in the field and there is a known correlation between the surrogate and its function.  Field Form 1, Table 1, Figure M, and Field Form 2, Table 2, Figure N lists indicators of stream and wetland functions, respectively as determined from the literature.

Saint Brides Ditch – Functions and Indicators of Functions

The Saint Brides Ditch is a natural geographically defined feature that was channelized/manipulated from its lowest elevation position within forested wetlands. Dr. Richard Whittecar testified in U.S. v. RGM Corporation, et al. (attached) that the Saint Brides Ditch was excavated entirely through wetlands, much of it through the wettest portion of the wetland system that consisted of a broad depressional drainage feature.  

Photographs of the portion of Saint Brides Ditch adjacent to the Edinburgh PUD were taken on 2/8/02, 3/3/02, 3/18/02, 3/28/02 and 4/1/02 and water is present in all of the photos (Ex. 32 A1 photographs 1-4, A3 photographs 11-22).  Water staining is evident on vegetation along the ditch banks that roughly corresponds with the OHWM (see attached photographs 7 and 8 dated 1/24/08) as does the presence of blackened leaves (see A3 photograph 16).  The Saint Brides Ditch was channelized and straightened entirely from the natural low lying geographically defined feature within the wetlands and has perennial flow.
Michael Anderson, who lives on property located north of and immediately adjacent to the Saint Brides Ditch (within Caroon Farms subdivision) testified (attached) that he has lived in his home for 14 years and in that time he had never seen the ditch dry and that even in the driest portion of the year the ditch had water in it.  He also testified that as he drives in and out of the neighborhood he passes the northern portion of the Saint Brides Ditch and that he had never seen that portion dry either.  This testimony, along with the other evidence discussed above, supports the Corps determination that the Saint Brides Ditch is a perennial waterbody.

Based on the observed and determined indicators, the tributaries within the relevant reach are performing the following functions: flood flow functions, sediment storage, water quality functions, nutrient cycling, pollutant removal and food chain support (see Field Form 1 and Table 1, one data point taken in the Saint Brides Ditch and one in the 2500 linear foot seasonal RPW, Figure M).

Water Storage, Flood Attenuation/Desynchronization

The relevant reach of the Saint Brides Ditch is approximately 25 feet in width (OHWM to OHWM) by 2.5 feet in depth at OHWM and 18,973 feet in length.  Channel slope, based on topographic contours, is approximately 0.0004 ft/ft or 0.04 percent.  According to an adjacent property owner, the City of Chesapeake cleaned debris from the Saint Brides Ditch in 2006.  This was evident by the paucity of large woody debris, debris dams, leaf packs and leaf litter in the channel as compared to other channels in the vicinity.  

Despite the recent maintenance, considering the channel dimensions and other physical indicators, the channel is storing floodwater and attenuating flood flows before water reaches the Northwest River.  Based on the channel dimensions, the relevant reach has a dynamic storage capacity of approximately 1.2 million cubic feet of water at its ordinary high water mark.  This storage capacity helps prevent downstream flooding.
While there is currently a dearth of large woody debris and other structural materials in large portions of the channel, channel slope and dimension greatly affect the timing, quantity, frequency and duration of flows.  With a channel slope of only 0.04 percent, water velocities were calculated to be approximately 1.3 ft/sec and an overall discharge rate of approximately 76 cfs at ordinary high water for the relevant reach.  At these flows, it takes a volume of water approximately 4 hours from the time it enters the head of the Saint Brides Ditch to reach the downstream end of the relevant reach at Benefit Road.  This slow pacing of water greatly moderates the effect of flood flows upon the Northwest River by temporarily storing a large quantity of water and releasing it at very low velocities.

Sediment Storage and Pollutant Removal

Generally, channel obstructions, such as large woody debris and debris dams are essential to sediment storage in a channel.  As mentioned above, very little of these materials are present in the majority of the relevant reach due to recent maintenance of the waterbody.  However, the extremely flat slope (0.04 percent), low water velocities (1.3 ft/sec) and relatively long resident time (4 hours) are also important factors in settling and storing substantial quantities of sediment and pollutants.  Exhibit 32 A2 photograph 10 and A3 photographs 17 and 20 show a sediment plume flowing from the unnamed ditch running along the 4.8 acres of wetlands into the Saint Brides Ditch and the plume continues south in the Saint Brides Ditch.  Sediment is a pollutant that adversely affects downstream species.  Low water velocities and extended residence time allows suspended sediments time to settle out of the water column.  Photographs 9 and 10 (dated 1/24/08, Figure O) indicate that substantial amounts of sediment are stored in the channel.  A conservative estimate, based on 3 feet of sediment in the channel bottom, is that approximately 10,540 cubic yards of sediment is stored in this channel rather than downstream in the Northwest River.  Sedimentation of downstream waters would negatively affect fish by limiting their ability to see to feed due to diminished water clarity, impact their ability to breathe and negatively impact spawning as nests/eggs would be smothered with sediment.  Bottom dwelling species would also be negatively impacted by being smothered with sediments and clouded water would negatively affect aquatic plant materials ability to photosynthesize which helps oxygenate the water and provide food to plant consuming organisms.  

Further, because a variety of pollutants, such as nitrogen, phosphorus and various metals are adsorbed onto sediment particles, sedimentation processes are important mechanisms for the removal of these types of pollutants as well.  As the northern drainage area is predominantly residential, the runoff that flows into the Saint Brides Ditch likely contains such pollutants originating from lawn fertilizer, animal waste, etc.  Pollutants are thus stored, along with the sediment, in Saint Brides Ditch rather than traveling downstream to the Northwest River, which serves as a recreational fishing area and a public drinking water supply for residents of the southern portion of the City of Chesapeake.

In addition to physical processes of sediment and pollutant removal, biogeochemical processes that result in the transformation of nutrients and metals occur in the hyporheic zone.  This zone exists at the wetted perimeter interface between the channel substrate (bottom) and the water column and is chemically and biologically active.  Denitrification (conversion of nitrates to nitrous oxide and gaseous nitrogen by anaerobic bacteria) and the uptake and cycling of nitrogen are important functions that take place in this zone.  These upstream processes reduce the overall nitrogen pollution load before it reaches the Northwest River.   

Portion of relevant reach along 4.8-acre wetland area

The seasonal RPW is a smaller feeder ditch that joins the main Saint Brides Ditch.  It was excavated in 1977 through wetlands and is adjacent to that 4.8 acres of wetlands in question.  The seasonal RPW flows north to the main Saint Brides Ditch (Ex. 32, A2 photographs 6, 8 and 10; Ex.32 A3 photograph 17).  The furthest upstream portion of the 4.8 acres of wetlands adjacent to the ditch is 900 feet from the seasonal RPW’s confluence with the Saint Brides Ditch.  Material excavated from the ditch was side-cast on the east bank and therefore creates a berm between the wetlands and the ditch.  

At a minimum, this ditch has at least seasonal flow in the late winter to early spring when rainfall and the water table are highest.  Water was observed and photographed in this ditch from 2/8/02 until 4/1/02 (see Ex. 32, A2 photographs 5-10).  Standing water was observed in this ditch on 1/24/08 (see photographs 1 and 2, attached) to the south of the outfall at the west end of Hillcrest Parkway during drought conditions.  Water staining was also noted on the vegetation along the bank of the ditch, evidence of the presence of water in this channel for a period of time and roughly corresponding with the OHWM.  Photographic evidence obtained in early 2002 shows water within the ditch at each site visit (Ex. 32 photographs taken on 2/8/02, 3/3/02, 3/18/02, 3/25/02 and 4/1/02).  In addition, A2 photograph 10 shows clear visual evidence of flow, a sediment plume, from this ditch to the Saint Brides Ditch, supporting the conclusion of seasonal flow.  Finally, the ditch bottom (OHWM to OHWM) lacks terrestrial vegetation, a line is evident on the bank, changes in soils from the ditch bank to the ditch bottom are evident, water staining, litter, debris, sediment dams and leaf packs also provide evidence of regular flow.
While this seasonal RPW is adjacent to the 4.8 acres of wetlands in question, the 4.8 acres of wetlands function as one with the remainder of the 166 acres of on site wetlands in the Saint Brides Ditch drainage area.  Similarly, this seasonal RPW is one portion of the larger RPW adjacent to the 166 acre wetland system.  While it also functions integrally with the remaining adjacent RPW, specific details concerning this portion of the relevant reach are discussed to provide a more complete overview of the functioning of the entire on site Saint Brides Ditch drainage system. 

Water Storage, Flood Attenuation/Desynchronization

The channel dimensions of the 2500 linear feet of seasonal RPW paralleling the 4.8 acres in question are approximately 15 feet wide by 2.5 feet deep by 2,500 feet long.  Channel slope, based on topographic contours, is approximately 0.0016 ft/ft or 0.16 percent.  Based on these dimensions, the 2,500 linear feet of ditch has a dynamic storage capacity of approximately 93,750 cubic feet of water at its ordinary high water mark.  With a channel slope of only 0.16 percent, water velocities were determined to be approximately 1.13 ft/sec and an overall discharge rate of approximately 42.5 cfs at the ordinary high water mark.  At these flows, it takes a volume of water approximately 0.6 hours from the time it enters the head of the ditch to reach its confluence with the Saint Brides Ditch. 

Unlike the recently cleaned Saint Brides Ditch, this seasonal RPW has a good accumulation of large woody debris (photographs 9 and 10 dated 1/24/08, attached).  This debris forms channel obstruction that enhances attenuation of flood flows by increasing channel roughness and resistance.  The channel slope, compared to Saint Brides Ditch, is approximately four times steeper (0.0016 ft/ft vs. 0.0004 ft/ft) yet water velocities are lower in the unnamed ditch than those in the main Saint Brides Ditch (1.13 ft/sec and 1.3 ft/sec, respectively).  This reduced flow rate is due to the additional structural features in the channel that reduce flow rate.  The woody debris and associated debris dams reduce flood peak discharge as well as the timing and duration of flows to the Northwest River.

The 2500 linear foot seasonal RPW and the Saint Brides Ditch, along with other similar man-made inputs in the relevant reach, all help to slow flows/retain floodwaters, releasing them slowly so that downstream waters do not receive as much flow volume and velocity, all working to diminish downstream flooding and erosion.  Thus, this seasonal portion of the RPW itself, the rest of the perennial RPW adjacent to the 166 acre wetland and forming the western property boundary of the PUD, as well as the remainder of the Saint Brides Ditch to the end of the relevant reach provide significant flood flow benefits to downstream traditionally navigable waters.

Sediment Storage 

In addition to attenuating flood flows, large woody debris is also essential to trapping sediment and organic material.  Exhibit 32 A2 photographs 5, 6, 8 and 10 show a sediment plume flowing out of this seasonal RPW and into the main portion of Saint Brides Ditch during the period work was proceeding nearby on the site.  Despite the sediment discharges to Saint Brides Ditch, much of the sediment runoff was and is retained in the channel.  Photograph number 6 (dated 1/24/08, Figure O) shows approximately 3 feet of accumulated sediments stored in the seasonal RPW.  A conservative estimate, based on sediment depth, is that approximately 2,083 cubic yards of sediment is stored here rather than having been carried downstream to the Northwest River.  Sedimentation of downstream waters would negatively affect fish by limiting their ability to see to feed due to diminished water clarity, impact their ability to breathe and negatively impact spawning as nests/eggs would be covered with sediment.  Bottom dwelling species would also be negatively impacted by being smothered with sediments and clouded water would negatively affect aquatic plant materials ability to photosynthesize which helps oxygenate the water and feed plant consuming organisms.  Thus, this seasonal RPW itself, the rest of the perennial RPW adjacent to the 166 acre wetland system and forming the western property boundary of the PUD, as well as the remainder of the Saint Brides Ditch to the end of the relevant reach provide sediment storage benefits to downstream traditionally navigable waters.  

Nutrient Cycling, Food-chain Support and Pollutant Removal

Debris dams associated with large woody debris are readily apparent in the seasonal RPW (photographs 3-5 dated 1/24/08, Figure O).  Large leaf packs and an accumulation of other organic material are trapped and retained at these sites.  This material undergoes mechanical and biological degradation and this is seen in leaf litter in various stages of decomposition.  The storage and eventual breakdown of this material from coarse particulate organic matter (CPOM) to fine particular organic matter (FPOM) is the primary source of food for benthic organisms (organisms which live on, in or near the bottom of water bodies and which feed on organic matter and which are consumed by fish and other vertebrate species).  Downstream drift of these organisms and FPOM in turn supports higher trophic level species such as fish.  The Virginia Department of Game and Inland Fisheries indicates fish species such as yellow perch (Figure P), white perch, largemouth bass, bluegill and pumpkinseed are present in the Northwest River and that shad and herring migrate into the Northwest River to spawn in the spring.  The decomposition of organic matter in this seasonal RPW itself, the remaining perennial RPW adjacent to the 166 acres of wetlands and the remainder of the relevant reach provide a substantial food source to these species and their young in downstream traditionally navigable waters.

Similar to the main Saint Brides ditch, nitrogen, phosphorus and various metals are also adsorbed onto sediment particles and the same sedimentation processes associated with debris dams and benthic consumption are important pollutant removal mechanisms.  In addition to physical processes of sediment and pollutant removal, biogeochemical processes that result in the transformation of nutrients and metals occurs in the hyporheic zone of this ditch as it does in the Saint Brides Ditch.  Denitrification (conversion of nitrates to nitrous oxide and gaseous nitrogen by anaerobic bacteria) and the uptake and cycling of nitrogen in this waterbody are important functions that reduce the overall nitrogen load before it reaches the Northwest River.

Numerous other man-made feeder ditches drain into the Saint Brides Ditch between the site and the downstream end of the relevant reach and perform the same functions as those of the waterbodies adjoining the property.  Thus, the seasonal RPW itself, the RPW adjacent to the 166 acres of wetlands, the other feeder ditches and the remainder of the relevant reach are all providing significant benefits to downstream traditionally navigable waters such as retaining a significant amount of flood water/flows, removing large volumes of sediments and pollutants from the system, as well as delivering important food resources to fish and other species living and spawning in the Northwest River.
Similarly Situated Wetlands
Per the JDFIG Guidance, a significant nexus analysis will include the, “…functions of the tributary itself and the functions performed by all wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical and biological integrity of the downstream traditional navigable waters.”
 

The National Wetland Inventory mapping (NWI) shown on Ex. 2, Edinburgh National Wetlands Inventory Map and Figure A, show large expanses of forested wetlands in undeveloped areas north and west of Saint Brides Road, including the Edinburgh PUD.  The dates of the NWI information utilized on both maps (Ex. 2 and Figure S) are as follows:  Deep Creek 2000, Fentress 2000 and Moyock 1990.  There are approximately 447.76 acres of similarly situated wetlands adjacent to the relevant reach.  
The 166 acres of wetlands on the PUD are mapped as PFO1Cd, palustrine forested, broad-leaved deciduous wetlands that are seasonally flooded.  The letter d indicates the area may be partially drained/ditched.  Large expanses of PFO (palustrine forested) wetlands are mapped to the west and southwest of the PUD, including much of the remaining 447.76 acres of similarly situated wetlands in the relevant reach.  The portion of the Saint Brides Ditch south of the powerline easement to just west of Saint Brides Road is mapped as R4SBCx (riverine, intermittent streambed consisting of sand, seasonally flooded and excavated).  Areas on either side of the channel in the vicinity of Saint Brides Road have only PFO1B wetlands (palustrine forested broad-leaved deciduous wetlands that are saturated) mapped and the channel is not mapped (the channel in this area was rerouted).   The area south of Saint Brides Road and north of Benefit Road shows the channel as R2UBHx (riverine, lower perennial, unconsolidated bottom, permanently flooded and excavated).  The area south of Saint Brides Road and north of Benefit Road shows partial areas of PFO1B wetlands confined to the topographically defined drainage feature (the channel through Pleasant Grove Swamp).  A R2UBHx riverine feature is mapped south of Benefit Road and a continuous mapping of wetlands exists south of Benefit Road to the Northwest River on either side of the channel within the topographically defined drainage feature (see Figure S).  A continuous physical, chemical and biological connection of wetlands and streams does and has always existed from the PUD site to the Northwest River. 

The Edinburgh PUD has been examined numerous times by various entities to identify the limits of wetlands.  A wetland delineation on the entire PUD was conducted by Norfolk District personnel on October 5, 2001 (see Ex. 5 preliminary delineation map, data sheets and summary memo).  This delineation concluded that much of the forested portions of the PUD were wetlands.  Chuck Wolfe, an environmental consultant for RGM Corporation (previous property owner), examined the property and in his testimony in the US v. RGM Corporation, et al. trial in May 2002 he did not challenge the Corps wetland delineation and admitted the delineation of wetlands Edinburgh PUD was accurate and that wetlands were present off the property to the west (see attached testimony).  Data sheets associated with a wetland delineation by ECS, Ltd. submitted for a wetland delineation verification dated April 24, 2003 were also examined (see preapplication 03-R0536 in the administrative record).  The Corps modified the wetland delineation and it was verified on February 17, 2005.  This delineation also showed that much of the forested portions of the site were wetlands.  Landmark Design Group did a wetland assessment (see Ex. 45) which determined most forested portions of the site were wetlands.  The wetlands consist of a mixed pine/hardwood forested wetland system with tree, sapling/shrub, vine and herbaceous layer vegetation.  Dominate tree species included:  Acer rubrum (Red maple), Liquidambar styraciflua (Sweetgum), Liriodendron tulipifera (Tulip poplar), Pinus taeda (Loblolly pine), Nyssa sylvatica (Black gum), and Quercus michauxii (Swampchestnut oak).  Dominant sapling/shrub species present on the PUD included:  Acer rubrum (Red maple), Clethera alnifolia (Sweetpepper bush), Leucothoe axiallaris, Asimina triloba (Pawpaw), Vaccinium corymbosum  (Highbush blueberry), and Magnolia virginiana (Sweetbay).  Dominate herbaceous and vine layer species included:  Arundinaria gigantea, Woodwardia areolata (Netted chain fern), Osmunda cinnamomea (Cinnamon fern), Osmunda regalis (Royal fern), and Smilax rotundifolia (Common Greenbrier).

Two areas to the west of the PUD and south of the Saint Brides Ditch where the it runs to the west before turning south were examined on 4/3/02 to verify that it was excavated through wetlands along the geographically defined low lying elevation feature shown on historic maps and aerial photographs (see Ex. 34).  This large forested area was found to be predominantly wetlands.  In the area examined just south of the ditch the dominant tree was mature Bald Cypress, with mature Black gum (variety aquatica) the second dominant tree.  These species typically grow in very wet conditions, evidencing that historically this area was wetter than surrounding forested wetland areas.  However, the ditch manipulation and sidecasting of spoil material has since dried this area somewhat and species composition has changed over the years, especially with recent logging in this area.  Another data point was taken south of the above data point and just north of a powerline easement to the east of the Saint Brides Ditch.  This area was also found to be wetlands.  To the south of this area and west of Saint Brides Road (see Ex. 38) a 112 acre parcel located west of the Saint Brides Ditch and east of Ravenwoods subdivision was examined by the Corps on 12/4/98.  This parcel is a large forested area and the NWI maps it as wetlands (Corps letter to Robert Cooper, Lee Whitlock and David Block dated 8/13/99, Ex. 38, stated wetlands are present on the site but no line was flagged).  Opposite this site on the east side of the Saint Brides Ditch and north of Saint Brides Road the Corps investigated an enforcement action which was the unauthorized mechanized landclearing of forested areas.  It was determined that much of the impact area was forested wetlands (see attached wetland data forms and map, Figure Q).  As noted earlier, further to the south, the Saint Brides Ditch turns east/southeast and ties into a topographically defined natural drainage feature near Saint Brides Road.  This area was examined and the area in which the ditch was excavated was found to have been wetlands in the past but is now uplands.  Dominant trees had buttressed trunks and shallow rooting, evidence of past wetness (Ex. 32, A4 photographs 27-32).  However, the excavation of the ditch removed the hydrology that supported the wetland in this portion of the topographically defined drainage feature.

The 1953 Norfolk County Soil Survey maps much of the PUD including the 166 acres of wetlands on the PUD within the Saint Brides Ditch watershed with wet soils (Wb) that are described as being a part of the Dismal Swamp and in an area known as the Green Sea.  The soils in the wet soils designation consist of Portsmouth loam, Othello loam, Elkton loam, Bayboro loam and Bladen loam soil series.  These soil series are described as being poorly to very poorly drained and the description states that shallow surface water is prominent in areas mapped with wet soils throughout the year.  Some Portsmouth loam (Pc), Othello loam (Oa) and Dragston fine sandy loam (Da) are also present on portions of the PUD.  In addition, wetland areas to the west/southwest of the site are also mapped with wet soils.  This area comprises the majority of the remaining 447.76 acres of similarly situated wetlands in the relevant reach.

Hydric soils are present from the site along the Saint Brides Ditch south to Pleasant Grove Swamp and to the Northwest River (see Ex. 1). The soil mapping on GIS maps the entire route of the Saint Brides Ditch to the Northwest River with hydric soils.  The hydric soil areas are much broader west/southwest of the site; however, the band of hydric soils becomes narrow near Saint Brides Road and is confined to the topographically defined natural drainage feature that runs to the south of Saint Brides Road.  Greg Hammer, a soil scientist with the Natural Resources Conservation Service (NRCS) examined portions of the PUD site on 10/9/01 (see data sheets in Ex. 5).  He confirmed Weeksville, Deloss and Pocomoke soil series are the prominent soil series present on the Edinburgh PUD in the wetland area mapped with wet soils (see data sheets in Ex. 5).  The Natural Resources Conservation Service (NRCS) recently remapped soils in the City of Chesapeake.  The revised soil survey data for the PUD from the NRCS website (Figure R) shows the site with predominantly Deloss mucky fine sandy loam soils, with some Tomotley-Deloss complex soils present too, all of which are hydric.  As stated previously, much of the site contains hydric soils.  Dr. Lee Daniels, a professor of soil science at Virginia Tech, testified on behalf of the government as an expert in soils science and formation in US v RGM Corporation, et al.  He examined soil maps, data sheets and soil samples taken on site and concluded in his testimony that hydric soils are present on much of the PUD.  He testified that the 1953 Norfolk County Soil Survey mapped drainage features on the site that flowed south off the site and to the Northwest River historically.  He also stated that a continuous band of hydric soils extends off the site to the south to the Northwest River via multiple paths (see Edinburgh Hydric Soils Map Ex. 1 and the 1953 Norfolk County Soil Survey).

The most recent soil survey data from the NRCS website (Figure R) shows the site with predominantly Deloss mucky fine sandy loam soils, with some Tomotley-Deloss complex soils, both hydric.  Dr. Daniels testified on the uniqueness of the soils on the Edinburgh PUD due to the large amount of organics at the soil surface, he estimated about 10% of the soil consisted of organic material, and the large size of the soil peds (term used to describe soil structure, clods or soil aggregates of the soil that form naturally).  He further stated that this soil structure was so unique that he had only seen similar soils on a few other sites.  Soils that have such characteristics are capable of holding more water, which is important for storage of floodwaters.

The information examined showed the majority of the site and areas to the west and southwest contain hydric soils and are mapped on NWI maps as PFO (palustrine forested) wetlands.  In addition, wetland delineations by the Corps and private consultants have concurred much of the forested portions of the site are wetlands per the 1987 Corps of Engineers Wetland Delineation Manual as are areas to the west and southwest of the PUD.  Numerous wetland delineations on properties within the relevant reach and an examination of NWI mapping show that approximately 447.76 acres of wetlands are located within the relevant reach, including 166 acres of wetlands on the Edinburgh PUD within the Saint Brides Ditch watershed.   

Similarly Situated Wetlands – Functions and Indicators of Function

The 4.8 acre portion of the larger 166 acres of forested wetlands within the Saint Brides Ditch drainage area that are the subject of this determination are located in the southwestern portion of the PUD to the south of the west end of Hillcrest Parkway.  The 4.8 acres are located east of a seasonal RPW ditch that was also excavated from wetlands.  This ditch is approximately 2,500 feet in length and drains to the north into the main portions of the Saint Brides Ditch.  The length of Saint Brides Ditch that borders the 166 acres of wetlands on the PUD is approximately 2,967 linear feet.  The furthest extent of the 4.8 acres of wetlands in question is 900 feet from the confluence of the man-made ditch with Saint Brides Ditch.  During construction of the ditch, material was side-cast on the eastern bank and the spoil has thus created an upland area between the wetlands and the ditch.  The majority of the remainder of the 447.76 acres of similarly situated wetlands within the relevant reach are located south and west of the PUD but some are in the Pleasant Grove Swamp area. 

These 166 acres of adjacent wetlands, including the 4.8 acres in question as well as the majority of the remainder of the 447.76 acres of similarly situated wetlands, belong to a class of wetlands known as mineral flats.  In the southeastern United States mineral flats occur on poorly dissected interfluvial marine terraces of the coastal plain.  Hydric conditions have developed on these interfluvial flats primarily in response to abundant rainfall and slow drainage associated with a landscape of low relief.  Based on the extent of hydric soils mapped in each state, wet flats (mineral and organic) may comprise 20-30 percent of the coastal plain landscape from southeastern Virginia to southeastern Texas.  

The wetlands on this PUD and the surrounding areas consist of an older growth forested community with sapling/shrub and herbaceous vegetation components.
As outlined above, these 166 acres of wetlands are part of a much larger system and despite recent perturbations, continue to function as part of the entire 447.76 acres of similarly situated wetlands within the relevant reach.  While the berms have severed the direct surface water connection between the 166 acres, including the 4.8 acres of wetlands and the seasonal RPW as well as Saint Brides Ditch, the berm has a negligible effect on the overall ecological functions that these and all of the adjacent wetlands in the SNX determination provide to downstream TNW’s.  For example, despite the berm, these wetlands still have a high degree of connectivity to all other wetlands adjacent to the relevant reach.  The berm is neither a barrier to wildlife movement nor an inhibitor of wetland functions when compared to the other adjacent wetlands.  The berms allow floodwaters to be retained longer within the wetlands prior to being discharged downstream thus moderating and mitigating flood flows.

The wetland functions of the area in question, along with all similarly situated wetlands adjacent to the relevant reach, as determined from the indicators (see Field Form 2 and Table 2, Figure N, 2 data points) include water storage, flow attenuation, flood desynchronization, carbon sequestration, nutrient cycling, pollutant/particulate removal, and wildlife habitat support.

Water Storage, Flow Attenuation and Flood Desynchronization

Flood functions of wetlands are related to landscape position, geomorphology, ratio of wetland area to drainage area, vegetation and surrounding land use. 
Since mineral flats are topographically flat and poorly drained, water level fluctuations are primarily determined by the balance between input from precipitation and loss due to evapotranspiration which is the sum total of moisture moved from the earth’s surface to the atmosphere that includes the components of evaporation and plant transpiration.  The hydrologic regime in mineral flats is closely related to seasonal fluctuations in both precipitation and evapotranspiration.

The wetlands on this property store the precipitation that falls on the site.  Approximately 45 inches of rainfall occurs in an average year which equates to approximately 1,222,943 gallons of water per year in the 166 acres of wetlands as well as any runoff from adjoining areas.  The similarly situated wetlands in the watershed store approximately 2,075,762 gallons of precipitation each year.  Historically more water drained onto the site, however, past ditching has altered this natrual drainage.  Blackened leaves are present in lower elevation wetland areas on this site and these indicate prolonged water storage (see Ex. 5 and ECS, Ltd. wetland delineation report in the administrative record).  Overall, these wetlands are capable of storing large quantities of water due to the slow drainage associated with a landscape of low relief.  This water storage prevents flood flows from large precipitation events from moving quickly downstream and resulting in more damage.  Dr. Richard Whittecar, a professor of Geology at Old Dominion University and an expert in landscape geohydrology and geomorphology, testified (attached) that during major rainfall events, particularly in late summer when groundwater levels are depressed, the wetlands on the PUD are capable of storing between one to one and a half feet of water per acre, or approximately 317,965 to 489,177 gallons.  Corroboration of this came from Mr. George Buchholz who testified (attached) that in early 2000 he observed that the ditches flowing to the east towards Coopers Ditch were blocked by construction of the Route 168 Bypass.  As a result of this blockage, Mr. Buchholz stated that the wetlands on the Edinburgh PUD were inundated with 2 to 3 feet of water of water above the ground.  

Dr. Whittecar also testified that deep pools present on the site would fill with water during wetter time periods and outflow over the surface to the west to the area in which the Saint Brides Ditch was excavated (US v RGM Corporation, et al.).  A berm with a variable width and height is present along the eastern edge of the Saint Brides Ditch where it runs along the western property boundary of the Edinburgh PUD.  However, this berm was examined and a minimum of three breaks in the berm were documented on the PUD (see photographs 2 and 3 dated 2/11/08, attached).  These breaks allow greater exchange of water between the wetlands and Saint Brides Ditch than in areas where the berm has no breaks.  According to Dr. Whittecar, the water from these wetlands is gradually released into Saint Brides Ditch and portions of Coopers Ditch that drain to the north.  This slow release of water maintains base flows to the Northwest River and also moderates downstream flooding during extreme precipitation events.
As further indication of the storage capacity of these wetlands, Dr. Daniels testified that the soils on the Edinburgh PUD that he examined were unique due to the high organic content and the large size of the soil aggregates.  Such characteristics, according to Dr. Daniels, facilitates water movement and storage within the soils.
In addition to the low relief, the discharge of flows into downstream waters is further reduced by the presence of hummocky terrain, downed trees/logs and vegetation (tree, sapling/shrub and herbaceous vegetation).  These features restrict surface flows and help retain water on the site for longer periods of time.  This was documented in an affidavit by Robert Berg (see attached Declaration of Robert Berg regarding Environmental Harm dated 9/18/01).  Dr. Whittecar pointed out that the loss of wetlands on the Edinburgh PUD would result in a major change to the timing and routing of water from the site.  He stated that the loss of vegetation and microtopography would increase the rate of runoff, decrease the base flow in streams and increase peak flows.  This means that downstream waters would receive a greater volume of stormwater at a greater velocity without the wetlands which would result in downstream flooding problems.  The increased water velocities would cause erosion of sediments, increasing sedimentation and pollution of downstream waters including the Northwest River.  
Biogeochemical Processes 

A number of factors combine to control the biogeochemical processes in mineral flat wetlands: (a) the source of water is dominated by precipitation; (b) when flooding occurs in these type of wetlands, it may do so for long periods, but never very deeply and never with much flow velocity; and (c) microtopographic complexity is high, (hummocky uneven terrain) thus providing an array of aerated and anoxic conditions for soil microbial organisms living in the soils and on vegetation within the normal range of flooding level.  These attributes enable mineral flat wetlands to rapidly cycle (convert) nutrients.
Carbon Sequestration

Evidence of carbon sequestration in these wetlands is the growth and development of the mixed-pine hardwood communities which incorporate carbon into the vegetation biomass during growth.  The vegetation takes in carbon dioxide (CO2) from the atmosphere as part of the photosynthesis process and the carbon becomes incorporated in the vegetation biomass.  Carbon, which is a component of organic material such as leaves, is also important as it provides food for the bottom level of the food chain, which in turn supports higher trophic species such as fish in downstream waters. 

In addition, carbon is stored in the woody debris and leaf litter that accumulates on the ground and in the organic layer of the soil.  This organic layer is known as the ‘O’ horizon and consists of leaf litter and decomposed organic matter.  Dr. Daniels testified that the soils on the Edinburgh PUD have a thick organic surface layer and this indicates the soils are saturated for significant periods of time.  Decomposition of this material in saturated soils (anaerobic conditions) proceeds much more slowly than under aerobic conditions (Mitsch & Gosselink 1993).  Thus, wetlands become carbon sinks (Morris 1991) because they retain more carbon than they release.  Dr. Daniels also stated the dull gray color present in much of the soils is also indicative of saturation and anaerobic conditions.  According to Dr. Daniels, such soil colors are associated with microbial activity and the decomposition of organic matter in the soil.  The wetness of the soil allows it to retain organic matter (carbon) whereas nonwetland soils lose their organic matter to the atomosphere by oxidation.  

Denitrification

Atmospheric deposition is a major source of nitrate deposition in eastern North America, and is a product of combustion, particularly the combustion of fossil fuels (Puckett 1994).  Nitrate (NO3) is a federally-listed drinking water pollutant that contributes to eutrophication of waters (Groffman & Hanson 1997, Hanson et al. 1994).  While the project site receives nitrates from stormwater runoff from agricultural and urban lands, it also receives atmospheric deposition of nitrates.  Approximately 1/3 of the nitrogen loading in waters in the Chesapeake Bay region is due to atmospheric deposition (Puckett 1994).  Estimates of annual atmospheric deposition of nitrogen in eastern Virginia and the Chesapeake Bay region range from 4.6 to 9 pounds/acre/year (Morris 1991, Puckett 1994, Baumgardner et al 2002).  Based on these estimates, between 2,070 pounds and 4,030 pounds of nitrogen are deposited on the 447.76 acres of similarly situated wetlands per year.  This prevents the majority of this nitrogen from being carried to downstream waters contributing to eutrophication (a process in which water bodies receive excess nutrients that stimulates excessive plant growth, such as algae, which reduces disolved oxygen in the water due to decomposition of dead plant material). 

Wetland soils, because of the anaerobic conditions, rapidly convert nitrates (NO3-), to nitrous oxide (N2O) and gaseous nitrogen (N2).  Facultative anearobic  bacteria are the primary agents in converting nitrates to nitrous oxide and gaseous nitrogen, a reduction process known as denitrification (Mitsch and Gosselink 1993).  The loss of nitrate by denitrification processes is the major pathway for nitrogen removal.  Additional nitrogen is removed through plant assimilation and mineralization.  Again, conversion of nitrogen upstream helps prevent the deposition of nitrogen into downstream waters, the Northwest River.    

Measured rates of denitrification in North American wetlands depend in part on loading and range from 1 to 21 pounds of nitrogen per acre per year (Groffman and Hanson 1997, Hanson et al 1994, and Morris 1991).  Based on this information, the 447.76 acres of adjacent wetlands along the relevant reach are removing between 447.76 pounds and 9,403 pounds of nitrogen per acre per year from being contributed as pollution to downstream waters.  This figure is in addition to the sediment and nitrogen removal discussed previously that is occurring in the tributary channels themselves.  Removal of these nutrients is important for prevention of eutrophication which harms water quality in the Northwest River, which is used as a public water supply and for recreational purposes (fishing, swimming, etc.).    

Pollutant Removal and Particulate Retention

Because the microtopographic complexity is high, aerated and anoxic conditions (without oxygen) for soil microbial organisms are optimal.  This attribute, in combination with water storage functions, maximizes the removal of pollutants and the retention of particulates before these constituents reach the Northwest River.  Metals and nutrients such as nitrogen and phosphorus are adsorbed on sediment and dissolved in the water column when inundated and within saturated soils within the wetlands.  The wetlands slow the flow and retain runoff that allows time for sediment particles and dissolved pollutants to be assimilated by the wetlands, preventing them from reaching downstream waters.  Physical, biological and chemical processes remove much of this material once it enters the wetland.  Woody debris, living and dead plants, detritus and other factors of surface roughness promote sedimentation processes for the physical removal of pollutants and particulates adsorbed on suspended sediments entering the wetland.

Biological transformations are enhanced by these same features.  The microtopography and vegetation structure provides attachment surfaces for periphyton and other unicellular organisms that are capable of absorbing dissolved phases of nutrients and metals into their tissues thus removing the pollutants from the downstream tributary flow.  In addition to the denitrification processes described above, other biological transformations mineralize nitrogen into ammonium and this is absorbed by plants through the root systems.

While stormwater management ponds (BMP’s) were constructed on the PUD and are receiving drainage from certain areas, such ponds are not as effective at removing pollutants and particulates as wetlands.  Design criteria for BMPs are primarily for the management of water quantity, not quality.  In other words, stormwater management ponds retain water so that it is not discharged as quickly downstream but are not typically designed to nor perform pollutant removal as effectively as a more natural wetland/tributary system.  That is not to say that BMPs do not have some effect on water quality.  As discussed above, sedimentation processes are one mechanism for removing pollutants.  BMPs, because of water depth and geomorphology, are generally effective at capturing larger portions of heavier suspended sediments that have high settling velocities.  Sediments that remain in suspension within the water column for longer periods are not processed as well, however.  Unfortunately, the majority of metals and nutrients, such as phosphorus, are adsorbed on organic and mineral colloids and therefore are the type that remain suspended in the water column for much longer periods of time.  Therefore, these pollutants still remain in the water column upon release from the BMP and are carried downstream adding excess pollution to TNW’s.  Wetlands, because of shallower water depths and surface roughness factors are much more efficient at trapping and retaining these smaller colloidal fractions than are BMPs.

Secondly, much of the chemical transformations in wetlands occur at the soil/water interface.  The volume of water in a BMP, relative to the surface area of soil substrate, is much greater than in a wetland.  In other words, water is spread out over a greater surface area in a wetland as opposed to a BMP.  This means that those biogeochemical processes occuring in the soil substrate have much less impact on the BMP’s water quality than that of a wetland which has a much smaller volume of water relative to its soil substrate.  As there is more soil/water interface in the wetland, more chemical transformations (pollutant breakdown) can occur than in a BMP.  Also, submersed and emergent macrophytes (aquatic plants that grow in or near water that can be emergent, submergent or floating) are important pathways for the absorption and assimilation of nutients and metals and these plant communities are generally absent in BMPs but are present in wetlands.  Related to this is the absence of other structures that serve as attachment surfaces for periphyton (algae growing on plants, rocks, etc.) and other organisms that are also capable of absorbing these constituents. 

The 447.76 acres of wetlands in the relevant reach for the Saint Brides Ditch perform many functions including floodwater retention, sediment and pollutant removal and contain carbon which is released to downstream waters as food for the base of the aquatic food chain.
Wildlife Habitat

The 4.8 acres of forested wetlands is a triangular wedge of wetlands located within a larger 166 acre wetland complex in the Saint Brides Ditch drainage area, south of the western end of Hillcrest Parkway (road filled but not paved in this area).  These onsite wetlands and all other similarly situated wetlands possess all three habitat structural components: tree, sapling/shrub and herbaceous.  As pointed out above, despite ditch construction and the fill associated with Hillcrest Parkway, the ecological functions of these specific 4.8 acres of wetlands along with the other wetlands onsite (a total of 166 acres) and within the relevant reach (a total of 447.76 acres) remains relatively unimpaired.  These wetland areas provide habitat for a number of species (deer, squirrels, songbirds, reptiles and amphibians).   The Department of Conservation and Recreation (DCR) submitted comments to a Public Notice for impacts to the 4.8 acres of wetlands for permit application 077-V0015/NAO-2007-240.  DCR indicated that the canebrake rattlesnake, a State endangered species, has been documented in the area and they recommended a habitat survey be conducted to see if suitable habitat for the species exists in the project area.  The Corps has observed evidence; i.e. shed skins of canebrake rattlesnakes on the Edinburgh PUD on two occasions.  DCR also indicated that the eastern big-eared bat, a federal species of concern and a State endangered species, has been documented nearby.  On site, based on observed evidence (such as deer tracks), wildlife currently transit the road fill and make use of the wetlands on either side of the fill and ditches.  This road fill is beginning to revegetate which will aid animals in crossing this area as it provides some measure of protection from predators.  Other functions related to food chain support, such as the decompostion of  woody debris and leaf matter and bioavailablity of organic carbon are similarly unaffected.  The Saint Brides Ditch, especially the Pleasant Grove Swamp portion, acts as a funnel for wildlife to utilize this system as a corridor for movement between the Northwest River and points to the north and west.
Applicant’s fuctional assessment of the Edinburgh PUD wetlands
Precon Development Corporation submitted a functional assessment completed by Kerr Environmental Services (Kerr) on June 2004 in response to a request from the Department of Environmental Quality associated with permit application 03-V2351 (see administrative record).  Bay Environmental, acting as agent for Precon, submitted this same assessment as part of permit application 07-V0015 (see administrative record, permit  application NAO-2007-240).  This functional assessment is based on the Technique for the Functional Assessment of Nontidal Wetlands in the Coastal Plain of Virginia.  The assessment looked at seven functions including flood storage, nutrient retention, sediment retention, sediment stabilization, wildlife habitat, aquatic habitat and public use.  Their assessment specifies it is for the wetlands on the entire Edinburgh PUD.  

Kerr ranked the wetlands on the Edinburgh PUD as high for flood storage capacity.  The report stresses that the sites ability to perform this function is enhanced by the large size of the weland relative to the overall size of the primary subwatershed, lack of channelized flow through the wetland and somewhat constricted outlets for water due to elevation differences, a moderately dense number of secondary canopy species in the wetland and rigid stemmed vegetation lead to potential increases in water retention in the wetland.  

For nutrient retention and transformation they scored the wetlands on the Edinburgh PUD as moderate.  The report states that these wetlands are reasonably effective in collecting nutrient bearing runoff as a result of their potential for receiving and storing storm water.  It also states the wetland areas do possess the opportunity to perform retention and transformation functions.  

Kerr ranked the site moderate in sediment and toxicant trapping.  The agricultural fields on the property increase the likelihood that pesticides which could enter the wetlands.  The presence of Route 168 also increases the likelihood of toxicants entering the wetland system.  The wetland vegetation increases the retention time of water on the site which provides opportunities for sediments and toxicants to be retained within the wetlands.  

The wetlands were ranked moderate in terms of sediment stabilization.  Kerr found evidence of sediment stained leaves in certain wetland areas on the site that shows evidence that some sediment deposition is occurring in these wetlands.  

Kerr ranked the site low in aquatic habitat (habitat for fish and other aquatic organisms).  The wetlands on the site would not be expected to contain such organisms.

Public use was ranked as low also since they (the wetlands) are privately owned.      

The determinations made by Kerr and confirmed by the Corps demonstrate that even the onsite wetlands alone have a significant nexus to downstream traditionally navigable waters (it should be noted that the Kerr analysis considered all wetlands on the PUD, both the 166 acres in the Saint Brides Ditch watershed and the remaining wetlands that are in the Coopers Ditch watershed).  However, this determination is magnified greatly in the Saint Brides Ditch watershed when considered along with the functions porvided by all similarly situated wetlands located within the relevant reach.   

Conclusion

For purposes of a significant nexus determination, it must be demonstrated that the tributary and wetlands, along with other similarly situated wetlands, has a significant nexus with and certainly more than a speculative or insubstantial effect on the chemical, physical and biological integrity of a downstream traditionally navigable water.  When applying the significant nexus standard, the focus is upon the integral relationship between the characteristics of tributaries and those of their adjacent wetlands, which determines in part their contribution to the chemical, physical and biological integrity of the Nation’s waters.

After analyzing the ecological relationship between the tributaries and their adjacent wetlands, we conclude that there is a significant nexus that has more than a speculative or insubstantial effect on the Northwest River.  The 4.8 acre portion of the 166 acres of connected on site wetlands in the Northwest River watershed, along with all other similarly situated wetlands, comprise approximately 33 percent of the drainage area for the relevant reach.  The indicators and evidence of functions discussed above demonstrate there is a significant contribution to the physical, chemical and biological integrity of the Northwest River.  These wetlands and associated tributaries are considerably moderating flood flows and removing substantial amounts of sediment and nitrogen.  In addition, significant levels of metals and other nutrients, such as phosphorus, are retained and transformed onsite before reaching the Northwest River.  The loss of these wetlands in the watershed would have a substantial negative impact on water quality and biological communities of the river’s ecosystem.  The 447 acres of wetlands in the relevant reach provide many important functions to the downstream traditionally navigable water, the Northwest River.  These forested wetlands shade the tributary RPW’s which helps regulate and moderate the water temperature.  The RPW channels and the wetlands retain and store floodwaters that would otherwise contribute to downstream flooding and erosion.  These wetlands act as kidneys, filtering and retaining pollutants that would otherwise flow and pollute downstream waters.  The wetlands and RPW’s in the relevant reach retain a large amount of sediment, preventing its release to downstream waters which could impact the navigability of these waters as well as impact fish and other aquatic organisms and plants.  For all these reasons, the 166 acres of wetlands, including the 4.8 acre wetland area in question, in the Northwest River watershed on the Edinburgh PUD, and the 447 acres in the relevant reach, as well as the tributary ditches are clearly subject to jurisdiction under the Clean Water Act.

IV.(A)  Our office concurred with portions of a wetland delineation completed on the PUD by ECS, Ltd. submitted on 4/4/03 (see preapplication 03-R0536, part of administrative appeal record), however portions of the delineation were inaccurate and upon making changes in the field the modified wetland delineation was approved on 2/17/05.  The delineation failed to identify areas impacted without a Department of the Army permit as wetlands and called some upland areas wetlands.  In addition, a number of tributary ditches on the site that served as connections from wetlands on the site to downstream waters were determined to be jurisdictional but disputed by the applicant.  Thus the form indicates that our office both concurred and did not concur with data sheets/delineation reports submitted by the applicant.             
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