Philip Morris USA Inc. Park 500 Natural Treatment System
Summary of Baseline Ecological Monitoring Results
Year 1: Pre-construction Ecological Survey Results

During the summer of 2007, a field survey was conducted to establish a “baseline” ecological community profile for the Philip Morris USA Inc., Park 500 Natural Treatment System (NTS) footprint.  This information will be used as a foundation to evaluate and document changes in the ecological communities associated with the NTS site both during construction and post-construction.  

The following ecological elements were surveyed at the Park 500 site and the reference sites (where noted):

A) Vegetation
B) Mammal Fauna
C) Avifauna

D) Herpetofauna

E) Odonata/Lepidopterans
F) Soil Characteristics
Vegetation Results:

The plant species richness at the Park 500 NTS footprint was surprisingly high.  Sixty eight (68) species of flowering plants were identified. Forty eight species were herbaceous and 20 were woody.  They identified 44 species of plants occurring at the VCU Rice Center and Harrison Lake National Fish Hatchery combined.

English Plantain (Plantago lanceolata), Chicory (Chicorium intybus), Red Clover (Trifolium pretense), and White Clover (Trifolium repense) were some of the most ubiquitous species in the plots during the June sampling period at Park 500.  During the July 27th sampling period, Johnson Grass (Sorghum halepense) an introduced invasive, had become one of the most ubiquitous species within the plots. 
Within the Rice Center reference wetlands vegetation plots, Rice Cutgrass (Leersia oryzoides), and the knotweeds (Polygonum spp.) were the most ubiquitous species on June 20th (Appendix A).  Between June 20th and August 8th, the percent cover increased over 40 % within the permanent plots. Leersia oryzoides and the knotweeds were still common in the plots during the second sample period.  The native grass Deer Tongue (Dichanthelium clandestinum) and the invasive exotics Asiatic Spiderwort (Murdannia keisak) and Japanese Stiltgrass (Microstegium vimineum) became prevalent in the plots.   
Within the Harrison Lake National Fish Hatchery permanent plots, L. oryzoides and Pickerel Weed (Pontedaria cordata) were common during the June 20th sampling date.  The percent cover increased over 40 % within the permanent plots by August 8th.  Unidentified green algae (Chlorophyta) became common within most of the plots.  Both Leersia and Pontedaria increased in % cover and frequency of occurrence as did the invasive exotic Murdannia keisak.  
Mammalian Fauna Results:    

Due to the risk of disease associated with handling small mammals, traditional pitfall traps and live trap arrays were not utilized in this study.  Instead, mammals were identified based on observation of tracks, scat, signs, and other visual evidence indicating mammal use at the Park 500 NTS footprint.  Indications of the presence of mammals were also gathered through the use of established scent posts and sand plots.  A total of seven small, medium and large mammals were identified within the Park 500 NTS footprint.  All species encountered were fairly common.  Groundhogs (Marmota monax), Striped Skunks (Mephitis mephitis) and White-tailed Deer (Odocoileus virginianus) where observed during the day as well as at night.  Red Fox (Vulpes vulpes) and Raccoons (Procyon lotor) were frequent visitors to the scent posts at night.  The Least Shrew (Cryptotis parva) and Eastern Harvest Mouse (Reithrodontomys humulis) were found living beneath some of the “herp” boards.  

Avifauna Results:

Two avifauna surveys were conducted at Harrison Lake National Fish Hatchery and avifauna was recorded as observed within the Park 500 site.  A total of 35 species of birds were recorded between the two sites.  Twenty one species were observed at Park 500 and 19 species were observed at HLNFH.  The Eastern Meadowlark (Strumella magna), Barn Swallows (Hirundo rustica), Mourning Doves (Zenaida macoura), Northern Mockingbirds (Mimus polyglottos) and Osprey (Pandion haliaetus) were some of the most frequently observed species at Park 500.   The Great Blue Heron (Ardea Herodias), Red Shouldered Hawk (Buteo lineatus), Northern Cardinal (Cardinalis cardinalis), Barn Swallow (Hirundo rustica), and Northern Mockingbird (Mimus polyglottos) were common at both sites. Avifauna was recorded as observed in the field.  No transects were established.  Some species have been digitally archived.  

Herpetofauna Results:


  A total of 10 species were recorded among the three study sites.  Only 3 species were observed at Park 500, the Eastern Narrow-Mouthed Toad (Gastrophryne carolinensis), and the Black Rat Snake (Elaphe obsoleta obsoleta) were both found under herp boards (different boards) and a Northern Black Racer (Coluber constrictor constrictor) was found in the old field foraging on a small mammal.  Three species of frogs were recorded for the Rice center, the Green Tree Frog (Hyla cinerea) was observed along the permanent plot transects and two frogs, the Green Frog (Rana clamitans) and the Southern Leopard Frog (Rana sphenocephala) were identified by their calls.  Eight species of frogs and toads were recorded via sight and sound at HLNFH.

Odonata/Lepidopteran Fauna Results:

A total of 16 species of odonates and lepidopterans were found within the Park 500 NTS footprint.  The Eastern Amberwing (Perithemus tenera), Widow Skimmer (Libellula luctuosa) and the Eastern Pondhawk (Erythemis simplicollis) were the most common anisopteran (dragonfly) species encountered.   The Carolina Saddlebags (Tramea carolina) and the Halloween Pennant (Celithemis eponina) were the least common dragonflies encountered.  The only zygopteran (damselfly) encountered was a species of Bluet (Enallagma spp.) and it was not very common.  The Monarch (Danaus plexippus), Orange Sulfur (Colias eurytheme), and White Sulfur (Colias philodice), butterflies were the most common lepidopterans on site. The Viceroy (Limenitis archippus) was the least common lepidopteran encountered.   
Edaphic Characteristics and Soil Microbial Detection Results:


Soils were collected from within the Park 500 NTS footprint only.  In the field, soil horizons (color/depth/texture) were identified and soil samples were brought back to the laboratory and analyzed.  The soil samples cores examined in the field correspond to soils identified for the site in the Natural Resources Conservation Service County Soil Survey for Chesterfield Co., Virginia (for a farmed/tilled soil).  Organic matter content was determined after ashing soil samples at 500 C for 5 h, bulk density was measured using a known volume sample method, gravimetric water content was determined by subtracting oven dry weight from “wet” weight and dividing by dry weight (x 100) and pH of equal volumes of soil and distilled water was measured with a pH meter.  There was evidence of fecal contamination in all soil samples collected from Park 500.  The large fecal coliform counts they found in samples from Park 500 soils are most likely due to cattle.  
