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EXECUTIVE SUMMARY 

The U.S. Department of Energy (DOE) is required by Section 404 of the Clean Water Act to replace 

wetlands which have been disturbed or destroyed on the Fernald Environmental Management Project 

(FEMP). The DOE negotiated a mitigation ratio of 1.5: 1 acres with the regulatory agencies to replace 

10 acres of wetlands. This mitigation ratio results in a regulatory commitment of 15 acres of mitigation 

wetlands. 

To address a portion of the 15-acre mitigation requirement, the DOE constructed approximately 6 acres 

of wetlands in 1999 within the northeast portion of the site [Area 1 , Phase I (AlPI)] to replace wetlands 

which have been destroyed by cleanup activities. This wetland system consists of an 8-basin freshwater 

cascade connected by gravity-flow channels with varied vegetative cover (trees, shrubs, herbs). 

All wetland basins are exhibiting good water retention capabilities. Water quality data provides 

indications of a healthy and balanced system. Prevalence of in-migrating wildlife populations also 

indicate a functioning ecosystem. 

In response to 80 percent survival requirements for woody stock, a replanting strategy was implemented 

to install approximately 200 trees and 400 shrubs in October and November 2000. This strategy focused 

on the hctionality of the whole system, with efforts concentrated on those areas exhibiting a deficiency 

in function. Functional categories assessed for replacement were cover, mast, diversity, aesthetics and 

h i t .  

Additional planting will be required in Spring 2001 for the installation of shrubs which were not 

available in Fall 2000 and for the installation of herbaceous wetland plugs in Basins 3 and 5 to address 

lack of cover. Monitoring data collection and visual observations will continue over the next growing 

season. 
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1.0 PURPOSE OF REPORT 

This report summarizes the first on-site evaluation of a 5-year wetland monitoring program for 6 acres of 

replacement wetlands constructed to partially offset 15 acres of mitigated wetlands which were derived 

from 10 acres of unavoidable wetland loss from Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA) related activities. This monitoring report is being conducted in accordance 

with the requirements outlined in Appendix 3 of the Area 1 , Phase I (AIPI) Conceptual Wetland 

Mitigation Plan submitted to the Agencies on March 3, 1999. This monitoring report was also developed 

to comply with U.S. Environmental Protection Agency’s (EPA’s) Clean Water Act 404 (b)( 1) Guidelines 

promulgated in 40 Code of Federal Regulations (CFR) Part 230. The purpose is to access the overall 

health of the wetland system, determine the progression of replacement features and to provide 

recommendations, as necessary, for design modifications in the early years to improve or enhance 

wetland hc t ions  and ensure the wetland replacement acreage is met. 

The Wetland Mitigation Design Plan outlines the specific goals of monitoring the project as 

follows: 

1. 

2. 

Have the requirements of the reviewing agencies been met? 

Have sufficiently dense wetland plant communities been established? 

3. Do surface and groundwater levels support wetland conditions? 

4. Does surface and groundwater quality fall within parameters indicative of a comparably 
healthy system? 

5 .  Have animal populations adapted to wetland systems successfully colonized the site? 

6.  Have wetlmd soils been created? 

The specific parameters to be monitored in the first year of the project to help evaluate the specific goals 

of the project include the following: percent survival, percent cover, water levels, water quality, wildlife 

presence, visual change, soils, nest box clean-out. 
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Sections 2.4 and 2.5 provide the data collected for the specific parameters listed above. Section 2.6 

provides initial responses to the questions outlined in the specific goals listed above based on the first 

year of monitoring results. 
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2.0 WETLAND MONITORING 

2.1 WETLAND MONITORING REOUIREMENTS 

The EPA's Clean Water Act 404 (b)( 1) Guidelines promulgated in 40 CFR Part 230 require replacement 

wetlands to compensate for unavoidable impacts by CERCLA activities. The specifics of the monitoring 

plan are outlined in the AlPI Wetland Mitigation Plan. The constructed wetlands are to be monitored 

during the growing season (March through October), with annual report submissions for a 5-year period 

to document wetland vegetation, soils, and hydrology development. By the end of the 5"' monitoring 

year a determination will be made regarding further monitoring. 

2.2 DESCRIPTION OF WETLAND MITIGATION AREA 

The mitigation site is located in the northeast comer of the FEMP (Exhibit 1). The site was previously a 

grazed pasture and was modified during cleanup as a result of surface soil removal. During remediation, 

surface soil was removed from the majority of the site and a deep excavation occurred in what is now 

Basin 4 for the removal of radium. The mitigation area is bordered to the west by the North Access Road 

and on the east by the property fence. Elevations range from 620 feet to 597 feet Mean Sea Level with 

approximately 20 acres of receiving watershed. Surface water reaches the mitigation area by overland 

flow and travels through each basin by connected gravity-flow channels. All'wetland basins, with the 

exception of Basin 8 (wet prairie), were designed to contain open, palustrine emergent features. Flow in 

the wetland system is as follows: Basin 8 flows south through Basins 7 and 6 into Basin 1; Basin 5 flows 

to the east into Basin 1; Basin 4 flows north through Basins 3 and 2 into Basin 1; and Basin 1 outfalls to 

the east off of the Fernald Site. 

The Wetland Mitigation Project in AlPI was initiated in March 1999. Initial project activities included 

the salvage of existing plant material from the project area and surveying and staking to prepare for 

grading. The majority of the project area had been previously remediated resulting in the removal of the 

top 6 inches of topsoil. The northern portion of the project area was not remediated and still contained 

the original topsoil. Grading in the project area began in mid-March 1999 with the stockpiling of topsoil 

from the northern end of the project. Excavation began in the northern end of the project with the 

creation of Basin 8. Grading activities progressed to the south with the creation of Basins 6 and 7. 

Grading then moved to the southern end of the project with the creation of Basins 1 through 5. Each 

basin was proctor tested to ensure proper compaction of the basins and swales and ponds contained 
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within. Concrete headwall structures were installed to control flow out of Basins 2, 3, and 6.  Existing 

stockpiled topsoil was used to cover Basins 2, 6 ,  7, and 8. The use of amendments was required to create 

topsoil in the remainder of the Basins. The top layer of soil on Basin 1 was mixed with composted 

sewage sludge as a soil amendment. Basins 3 and 4 received a combination of wood chips and sawdust 

mixed with the surface soil. Basin 5 received only wood chips. Grading and soil amendment activities 

were complete in May 1999. 

2.3 CHARA CTERISTICS OF EACH WETLAND B ASIN 

2.3.1 Basin 1 

Basin 1 is approximately 1.02 acres and is situated at the lowest elevation of the mitigation area (see 

Appendix A, Photographs 9 through 11). Hydrology is a combination of natural drainage and collection 

of drainage from all basins, with the outlet releasing water to an off-property swale. Water control 

devices consist of a buried log and coir fabric structure at the outlet and a pole drain, which receives a 

slow seep from Basin 5. Conduits installed in Basin 1 also allow flow from a perched water zone below 

the Basin. Pre-cast concrete headwalls allow water retention and controlled water release from Basins 2 

and 6.  During construction, soil in Basin 1 was amended with composted municipal sewage sludge. 

Wetland classification types designed for this basin consist of wet forest, shrub swamp, herbaceous 

meadow and open water.' 

2.3.2 Basin2 

Basin 2 is approximately 1.29 acres and is situated above Basin 1 and below Basin 3 (see Appendix A, 

Photographs 12 through 14). Hydrology is a combination of natural drainage and collected drainage 

from Basins 3 and 4. Flow also enters the basin from a ditch that runs parallel to the North Access Road 

on the west side of the wetland. Water control devices consist of pre-cast concrete headwalls at the inlet 

and outlet to allow water retention and controlled flow through the meandering channel of this basin. 

Topsoil stockpiled during initial construction activities was used to cover Basin 2. Wetland 

classification types designed for this basin consist of wet forest, shrub swamp, herbaceous meadow, wet 

prairie, and open water. 

2.3.3 Basin 3 

Basin 3 is approximately 0.83 acres and is situated above Basin 2 and below Basin 4 (see Appendix A, 

Photographs 15 through 17). Hydrology is a combination of natural drainage and collected drainage 
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from Basin 4. Water control devices consist of a log and coir fabric structure at the inlet and a pre-cast 

concrete headwall at the outlet to allow water retention and controlled flow through the meandering 

channel of this basin. Wood chips and sawdust were used to amend the soil in Basin 3. Wetland 

classification types designed for this basin consist of wet forest, shrub swamp, herbaceous meadow and 

open water. 

2.3.4 Basin 4 

Basin 4 is approximately 0.81 acres and is situated above Basin 3, placing Basin 4 at the highest 

elevation of the project (see Appendix A, Photographs 18 through 20). Hydrology includes drainage 

from the area immediately north of the wetland and natural drainage to the meandering channel with a 

log and coir fabric structure at the outlet to allow water retention prior to releasing flow to Basin 3. 

Wood chips and sawdust were used to amend the soil in Basin 4. Wetland classification types designed 

for this basin consist of shrub swamp, herbaceous meadow and open water. 

2.3.5 Basin 5 

Basin 5 is approximately 0.23 acres and situated adjacently west of Basin 1 (see Appendix A, 

Photograph 8). Hydrology is a combination of natural drainage, a drainage ditch on the west side of the 

wetland, and a culvert under the road, which accepts drainage from the west side of the road. Water 

control devices consist of a pole drain to provide water retention by allowing a slow gradual seep to 

Basin 1 and an emergency spillway lined with coir fabric. Wood chips were used to amend the soil in 

Basin 5. Wetland classification types designed for this basin consist of open water, shrub swamp and 

future development of herbaceous meadow. 

2.3.6 Basin 6 

Basin 6 is approximately 1.44 acres and is situated above Basin 1 and below Basin 7 (see Appendix A, 

Photographs 5 through 7). Hydrology is a combination of natural drainage, pole drains installed to allow 

flow from underground drain tiles, and collected drainage from Basin 7. Water control devices consist of 

a log and coir fabric structure at the inlet and a pre-cast concrete headwall at the outlet to allow water 

retention and controlled flow through the meandering channel of this basin. Topsoil stockpiled during 

initial construction activities was used to cover Basin 6. Wetland classification types designed for this 

basin consist of wet forest, shrub swamp, herbaceous meadow, wet prairie, and open water. 
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2.3.7 Basin 7 

Basin 7 is approximately 0.48 acres and is situated above Basin 6 and below Basin 8 (see Appendix A, 

Photographs 2 and 3. Hydrology is a combination of natural drainage, pole drains installed to allow flow 

from underground drain tiles, and collected drainage from Basin 8. Inlet drainage is from a coir fabric 

covered swale connecting Basin 8 and the outlet is a log and coir fabric structure, which allow water 

retention and water flow through the forked channel of this basin. Topsoil stockpiled during initial 

construction was used to cover Basin 7. Wetland classification types designed for this basin consist of 

wet forest, shrub swamp, herbaceous meadow, wet prairie, and open water. 

2.3.8 Basin 8 

Basin 8 is approximately 0.14 acres and is situated above Basin 7 (see Appendix A, Photograph 1). 

Hydrology is from natural drainage, which is collected and released through a coir fabric covered swale 

to Basin 7. Topsoil stockpiled during initial construction was used to cover Basin 8. Wetland 

classification types designed for this basin consist of shrub swamp and wet prairie. 

2.4 WETLAND MONITORING METHODS 

2.4.1 Woody Species 

Each individual forest and shrub patch was systematically assessed for mortality (Appendix B). The 

criteria for mortality was 50 percent leaf cover in the canopy for trees and 50 percent leaf cover of the 

original shrub planting. Specimens not meeting these criteria were determined to be dead and were 

counted and recorded. Those woody plants which did not survive were computed against the total 

number of plants in each respective patch as outlined in the wetland design to determine if survival 

requirements were met. 

The AlPI Wetland Mitigation Plan contains survival requirements of 80 percent. If survival 

requirements were not met then replacement stock of the same specifications as the original material or 

by substitution (unavailability of stock) were required. Replacement planting was implemented using an 

approved strategy by the Agencies and Natural Resource Trustees (NRTs) (August 3 1 , 2000 letter). This 

strategy allowed some patches to remain below 80 percent survival to focus on other patches most 

deficient in cover, food source and buffering as agreed upon by the Agencies and NRTs. The 

replacement strategy placed priority on wetland patches to achieve survival requirements, however, some 

wetland patches were not planted due to inaccessibility. The upland patches were replanted based on the 
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need for buffer establishment along the western portion of the project. The second year of mortality 

counts will be based upon the current status of each upland and wetland planting patch (Appendix C), 

which is resultant of the replanting effort in Fall 2000. Patches which were not replanted and did not 

experience survival rates below 80 percent, will not be monitored after the second year in accordance. 

with the AlPI Wetland Mitigation Plan. All patches which are replanted will be monitored for at least 

two growing seasons beyond the date of replacement to ensure the 80 percent survival rate is met. 

Patches which do not achieve survival requirements will be assessed for replacement planting based on 

the revised planting strategy outlined in Section 2.5. 

2.4.2 Herbaceous Species 

Cover estimates for herbaceous meadow and wet prairie communities were conducted at the end of the 

growing season (October) and are discussed in Section 2.5.2 and Appendix E. Cover estimates of upland 

prairie communities were not conducted due to little or no cover as a result of the 1999 drought. A 

walking survey of each basin was conducted using visual estimates of the amount of basin area covered 

by a perpendicularly projected outline of native vegetation. Individual patches were difficult to 

distinguish and were not assessed due to impacts of the drought on the germination of marsh and wet 

prairie seed mixes specified in the design, resulting in invasion of aggressive species within the bottom 

of most basins. Cover estimates will assess each basin area using the following categories: 0 to 

5 percent (sparse); 5 to 25 percent (medium-sparse); 25 to 50 percent (medium); 50 to 75 percent 

(medium-dense); 75 to 100 percent (dense) (Daubenmire 1959). 

Stereographic photographs were not taken due to logistical difficulties associated with a large number of 

patches not meeting the 80 percent cover requirements and the difficulty of distinguishing patches. 

2.4.3 Water Levels 

Basin water level depths were measured monthly from March through October 2000. A staff gauge was 

manually inserted in the shallow portions of Basins 1,2 and 4 to measure water levels to ensure the 

basins are capable of supporting continued maturation of the wetland system. Staff gauges were placed 

in deeper pools of water contained in Basins 1,2 and 4 to monitor water levels. These locations were 

selected because water is expected to persist in these pools year-round and other pools are designed to 

dry-up for portions of the year. Sampling locations are identified on the map found in Appendix F. 
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To assess the water table depth, shallow monitoring wells constructed of 1-inch Schedule 40 polyvinyl 

chloride (PVC) pipe were installed in the top 18 inches of each basin. Water table depths were measured 

monthly from March through October 2000 using a water level meter with an alarm system. Results of 

the water level monitoring can be found in Section 2.5.3 and Appendix F. 

2.4.4 Water quality 

Samples were collected bi-monthly (March through September) from Basins 1,2,4, 5 and 6, where 

perennial ponding was expected. Each sample was collected by submerging a polyethylene dipper into 

the water in a manner to avoid disturbing sediment from the basin bottom. The water was transferred to 

a stainless steel beaker until enough water was collected for measurement. A Horiba@ U-10 Water 

Quality Probe was submersed in the beaker until such time parameters were stabilized. Parameters 

measured included pH, dissolved oxygen, conductivity, temperature, turbidity, odor and color. Results 

of water quality sampling is presented in Section 2.5.4 and Appendix G.  

2.4.5 Wetland Soils 

Soils in each of the wetland basins were amended with organic material (woodchips, sawdust, 

bio-solids). Starting in monitoring year 2001 , soil samples will be taken annually at appropriate depths 

from two locations in each basin during the month of May and compared to Munsell color charts. These 

sample areas will be representative of non-hydric conditions and will be marked to monitor development 

of hydric soils. Further discussion of soil sampling to be carried out in 2001 is provided in Section 2.5.5. 

2.4.6 Wildlife Observations 

Visual and auditory observations were made throughout the growing season and recorded. Birds and 

mammals were the main emphasis with notations of herptofauna. Aquatic macroinvertebrates will be 

sampled in May and June 2002 for indicator species of water quality. The results of the wildlife 

observations are provided in Section 2.5.6 and Appendix H. 

2.4.7 Infiastructure Inspection and Maintenance 

All structures such as goose fence, pole drains, headwalls were inspected, maintained, or dismantled as 

warranted. Invasive and exotic plant species were removed as necessary. More discussion is provided in 

Section 2.5.7. 
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2.4.8 Weather Conditions 

Monthly precipitation data obtained from the FEMP Meteorological Tower for 1999 (project 

implementation) and 2000 (monitoring year) are summarized in Tables 2-1 and 2-2. Tables 2-1 and 2-2 

also contain Palmer Drought Severity Index information. The drought of 1999 was classified as mild in 

May, moderate in September, severe in July and August and extreme in September (Table 2-1). This 

resulted in mortality of woody stock, invasion of herbaceous species in the bottom of the basins and 

inhibition of germination of the emergent seed mixes. 

TABLE 2-1 
1999 PRECIPITATION DATA (IMPLEMENTATION) 

Above +4 = extreme moist spell 
3.0 to 3.9 = very moist spell 
2.0 to 2.9 = unusual moist spell 
1 .O to 1.9 = moist spell 
0.5 to 0.9 = incipient moist spell 
0.4 to 4 4 =  near normal 

-0.5 to -0.9 = incipient drought 
-1 .O to -1.9 = mild drought 
-2.0 to -2.9 = moderate drought 
-3.0 to -3.9 = severe drought 
Below -4.0 = extreme drought 

OOOB4 
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TABLE 2-2 
2000 PRECIPITATION DATA MONITORING 

Above +4 = extreme moist spell 
3.0 to 3.9 = very moist spell 
2.0 to 2.9 = unusual moist spell 
1 .O to 1.9 = moist spell 
0.5 to 0.9 = incipient moist spell 
0.4 to -0.4= near normal 

-0.5 to -0.9 = incipient drought 
-1 .O to -1.9 = mild drought 
-2.0 to -2.9 = moderate drought 
-3.0 to -3.9 = severe drought 
Below -4.0 = extreme drought 

The precipitation data indicates normal precipitation during the spring season, with a dry summer season 

approximately 2.37 inches below normal, requiring watering of woody stock exhibiting signs of survival 

(Table 2-2). Above normal conditions in the fall season provided moist soil conditions for fall 

replacement planting. 

2.5 WETLAND MONITORING RESULTS 

2.5.1 Woodv Species 

Trees and shrubs planted in each basin are included in Appendix C. Factors such as the drought of 1999 

and deer pressure inhibited plant survival of some areas (e 80 percent) and necessitated replacement 

planting in Fall 2000. Deer damage was assessed during the first year of plant installation (August 

through October 1999) for browsing and rubs. Approximately 39 percent of plants were browsed, 

resulting in varying degrees of damage. An additional 4 percent were damaged (bark scrapes) due to 

rubs and 17 percent were destroyed. 

The replanting strategy deviated from the original individual patch replacement by using an adaptive 

management approach. The replanting strategy is provided in Appendix J. This strategy focused on the 

. .  I .: ; 
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functionality of the whole system, with all wetland forest and wetland shrub areas assessed for replanting 

to achieve 80 percent survival. However, not all wetland patches were replanted due to inaccessibility of 

transporting woody stock to remote wetland areas. The upland forest and upland shrub areas were 

replanted based upon exhibition of a deficiency in function irregardless of meeting survival 

requirements. It was determined that concentration of upland buffer establishment along the western 

portion of the project would provide isolation for the system. Functional categories assessed for 

replacement were cover, mast, diversity, aesthetics and h i t .  A decision was made to increase the 

replanting effort to reflect 85 percent survival in an effort to minimize the need for future planting. 

On October 30,2000, the initial planting of approximately 206 trees and 409 shrubs were planted over a 

period of four weeks. Tree tubes were placed around the trunk of every tree to protect from deer rubs 

and garlic sticks were placed on all trees and around shrub patch perimeters to deter browsing. 

4 Approximately 94 shrubs identified in the replacement planting strategy were not available from the 

nursery industry. Purchase of these shrubs will be attempted to accommodate installation in 

Spring 2001. Suitable substitutes will be provided for those shrubs which are unavailable for purchase 

and will be selected based on function. Appendix D identifies tree and shrub species planted in 

Fall 2000. 

2.5.2 Herbaceous Species 

Herbaceous native wetland cover is below the 80 percent cover requirement in all basins. Basins 3 and 5 

are most lacking in cover and will be addressed in Spring 2001 with continuation of visual observations 

in the remaining basins. Cover estimates are contained in Appendix E. Upland herbaceous areas are 

being addressed as outlined in Section 2.7. 

2.5.3 Water Levels 

Staff gauge manual insertion measurements in1 icate water retention is occurring as evidenced by 

consistent water depths in Basins 1,2, and 4 throughout the growing season (Appendix F). These basins 

are exhibiting capabilities of supporting continued maturation of the wetland system. 

Measurements from the shallow monitoring wells indicate the water table is above or near the surface in 

most basins (Appendix F). The driest basins were Basins 6 and 8, which only exhibit water in the root 

zone in March and October 2000. This may be due to lack of surface water feed in Basin 8 and an 
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isolated function of the monitoring well location in Basin 6. The monitoring well is located between two 

open water areas which retain water for most of the year. In addition, intentional flooding of Basin 6 to 

address invasive species reveals water retention within Basin 6.  

2.5.4 Water quality 

Water quality was collected fiom Basins 1,2,4,  5 and 6. Overall, water quality testing indicates a 

balanced system. No visual signs of salt accumulation, such as, crustation of crystals, were observed in 

the basins as a result of using salt for de-icing on nearby roadways. Beginning in 2001, water quality 

will be monitored in May and September through the 5-year period. Water quality results are included in 

Appendix G of this report. 

2.5.5 Wetland Soils 

Soil samples were not collected due to the hardness of the ground surface in most basins and therefore all 

basins could not be assessed during the same monitoring year. Soil samples will be collected in May and 

June 2001 within areas of each basin representative of non-hydric conditions and compared to Munsell 

color charts. Visual observations indicate that areas within some basins are beginning to exhibit hydric 

soil characteristics. 

2.5.6 Wildlife Observations 

Approximately 32 species of birds, four species of herpetofauna and five species of mammals were 

observed. Evidence of nesting within the bird boxes was displayed by wrens, bluebirds, mallards, tree 

swallows and house sparrows. Bat guana was observed in the roost cavity of one bat box. Observations 

and nest activity are included in Appendix H. 

2.5.7 Infrastructure Inspection and Maintenance 

Goose fence was dismantled in Summer 2000 due to inundation of monofilament line across deep water 

areas and root establishment by herbaceous plugs around the shallow water areas. Invasive species such 

as cattails, johnson grass, queen-anne's lace and thistle were either mechanically removed with a weed 

whip or chemically removed with spot treatment. Some basins were back flooded to eliminate red and 

white clover. 
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2.5.8 Monitoring Schedule 

The 5-year plan for implementing monitoring activities is included in Appendix I. 

2.6 SUMMARY OF FINDINGS 
Total anticipated wetland area for the project is 6.24 acres. This project was designed and implemented 

using ecological restoration principles, with the intent to mimic a near approximation of historic natural 

conditions. Each wetland basin is developing some amount of successful wetland elements. Water depth 

levels in the deep ponds and surface water levels in the shallow ponds are exhibiting good retention. 

Water quality results indicate a balanced system. 

The following provides the initial responses to the specific monitoring goals based on the first year of 

monitoring results: 

1. Have the requirements of the reviewing agencies been met? 

Yes. It is believed that the requirements of the reviewing agencies were met during wetland 
design and construction. There has been many suggestions for management and maintenance of 
the wetland system that have been discussed and implemented. It is recognized that there are 
some issues in the wetland that have been discussed and will need to be addressed through future 
management actions (e.g., water levels in some basins, amount of native cover in the basins). 
DOE will continue to work with the Agencies and NRTs to implement management actions that 
improve the wetland system and maximize the wetland acreage created. 

2. Have sufficiently dense wetland plant communities been established? 

No. None of the basins contain adequate native cover as anticipated in the wetland design. 
Much of this can be blamed on lack of germination after initial seeding due the drought resulting 
in the dominance of weedy species. Management actions will continue to improve the 
establishment of wetland plant communities. 

3. De smface and gremdwater levels support wethid conditions? 

Yes. Surface and groundwater levels do supply adequate water to support wetland conditions. 
Some basins may require adjustments to headwall structures to increase the amount of water 
retention within individual basins, but there does not appear to be any problem with the amount 
of water entering the wetland system. 

4. Does surface and groundwater quality fall within parameters indicative of a comparably healthy 
system? 
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Woolgrass (Scirpus cyperinus) 
Blue Joint Grass (Calamagrostis canadensis) 
Bottlebrush Sedge (Carex lurida) 
Fox Sedge (Carex stipata) 
Dark Green Bulrush (Scirpus atrovirens) 
Prairie Cordmass (Soartina Dectinata) 

Yes. There appears to be no issues with the quality of the water in the wetland system based on 
the first year of monitoring. Water quality parameters measured are normal and there is an 
abundance of aquatic life in the wetland system. 

192 
192 
192 
192 
192 
192 

5 .  Have animal populations adapted to wetland systems successfblly colonized the site? 

Red Milkweed (Asclepias incarnata) 
Wild Senna (Cassia hebecarpa) 
Great Blue Lobelia (Lobelia siphilitica) 
Cardinal Flower (Lobelia cardinalis) 
Bergamot (Monardafistulosa) 
Sweet Joe-pye Weed (Eupatorium maculatum) 

Yes. As indicated in the monitoring report, wildlife use of the wetland system has met or 
exceeded expectations. 

128 
96 
128 
96 
96 
128 

6. Have wetland soils been created? 

No. Some soils within particular areas of the basins are exhibiting hydric characteristics if 
inundation is continuous. Large portions of some of the basins are not being inundated due to 
the need for adjustments in the elevations of the headwall structures. In portions of the wetland 
where inundation does not occur, no h y b c  characterstics are visible in the soil. 

2.7 POTENTIAL PROBLEMS REOUIFUN G FURTH ER EFFOR TS 

Winter seeding of upland forbs was conducted along the western perimeter to address traffic ruts from 

fall planting. These areas were hand raked and broadcast by hand with a sand camer. The intent is to 

provide drifts of single species to improve aesthetics. The following forbs were planted in alternating 

dnfts: Butterflyweed (Asclepias tuberosa); Bergamot (Monardafistulosa); Pale Purple Coneflower 

(Echinacea pallida); Black-Eyed Susan (Rudbeckia hirta) and White False Indigo (Baptisia leucantha). 

Basins 3 and 5 are mostly devoid of vegetative cover and will require installation of grasses and forbs as 

outlined in Table 2-3 : 

TABLE 2-3 
TOTAL NUMBER OF PLUGS FOR SPRING 2001 PLANTING 

~~ 

Grasses I Number of Plugs I 
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Shrubs 
Black Currant (Ribes americanum) 
Pasture Rose (Rosa caroliniana) 
Maple-Leaved Viburnum (Viburnum acerifolium) 
Alternate-Leaved Dogwood (Cornus alternifolia) 

Approximately 94 shrubs were not available for Fall 2000 planting. A second attempt will be made to 

order these species for Spring 2001 installation. The map contained in Appendix D identifies patches to 

Number 
46 
15 
14 
19 

be planted in Spring 2001 (highlighted patches). Individual species numbers are provided in Table 2-4: 

TABLE 2-4 
TOTAL NUMBER OF SHRUBS FOR SPRING 2001 PLANTING 

Invasive plant species will continue to be monitored. Physical and chemical corrective actions will be 

implemented as necessary. 

2.8 LESSONS LEARNED 

Due to delays in grading activities and the amount of plant stock that had already been delivered to the 

project, planting activities in the Spring of 1999 were extended into early June. Drought conditions were 

already being experienced in late May and early June. The need to continue planting into June during 

drought conditions undoubtedly had some impact on the survival of some portion of the plant stock. The 

amount of plant material that can be installed should not be over estimated for a spring planting project. 

There is much more risk with the extension of spring planting than with the extension of fall planting. 

The primary constraint with a fall planting is weather conditions turning cold enough to cause the ground 

to freeze. In this region it is very unlikely that you get continuous frozen ground before the end of 

calendar year. If the ground does freeze for a period of time, trees can be healed in with wood chips or 

similar mulch and planted when conditions are warmer. It is very unlikely that the ground will freeze in 

late fall and stay frozen for an extended period of time. 

The cessation of planting activities should extend no later than May 15* to minimize impacts on plant 

material. In 1999, that would have still resulted in some planting during the early stages of the drought, 

but impacts would have been lessened. A number of watering strategies were implemented in the 

wetland during the summer of 1999. Some were much more effective than others. At the first sign of 

drought conditions, a system should be put in place to allow watering of newly planted stock. The most 

effective method would be one that could get a water source directly to the base of the tree or shrub 
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(e.g., tree gators or individual hoses). Tree gators and soaker hoses were used in the wetland in 1999 and 

were filled using gravity flow from water tanks. Tree gators appeared to be somewhat more effective 

than soaker hoses because of the ability to direct a larger volume of water directly on the root of the 

plant. Both types of water require a significant amount of labor to refill the gators, and to relocate the 

gators and hoses. Another effective alternative is the use of water trucks that can discharge a large 

volume of water on groups of trees or shrubs. Water trucks were used in the wetland, but could not 

access all portions of the project. Sprinklers that discharge relatively small volumes of water and had to 

be relocated often were not effective due to the inability to get adequate water directly on the roots of the 

trees and shrubs. It appeared that a significant amount of water was lost to the air or collected in the 

leaves and did not reach the roots. In the future, the optimal approach to watering in a project like the 

wetland will be to use water trucks frequently in all accessible areas at the earliest sign'of drought. In 

areas not accessible to the water truck, a large number of tree gators will be used and filled with 

dedicated to refilling the gators available for continuous use in the project area. Tanks will also be 

equipped with pumps to speed the refilling process. 

The second significant issue in the wetland was the impact of the Deer. In the fall of 1999, impacts from 

deer rubs began to appear on the trees in the wetland. Black drain pipe were cut and used as tubes for 

protection of the trees in the fall, but some damage had already occurred. Deer repellent was also 

applied to trees and shrubs, but repellents appeared to be only moderately effective in preventing browse. 

In early 2000, custom made tubes were applied to all trees and any shrubs that were conducive to their 

application. In some isolated cases, the black drain pipes would damage the bark of the trees when they 

were installed. The custom tubes were much lighter weight and were designed to be applied with zip ties 

making them much easier to install. The custom tubes also contained ventilation holes and were a light 

brown in color making them somewhat more attractive than the black drain pipe. The only negative 

impact of the custom made tubes was that in some isolated cases some smaller trees and shrubs may have 

fallen over due to the weight of the tube or the tube capturing more wind. Tubes placed on smaller 

diameter stock need a wooden stake driven sufficiently into the ground adjacent to the tube to support the 

tube and prevent blowover. Tubes should be installed on all saplings and shrubs immediately after 

planting in the fall of the year. One night without tubes can be costly due to impact by the deer. 

The wetland project was seeded in the spring of 1999. Due to the serverity of the drought in 1999, a 

significant amount of the seed did not germinate in the Wetland Mitigation Project. Seeding activities, 
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like planting activities also extended beyond the scheduled end date of May 15. Given the results of the 

Wetland Mitigation Project, it may have been more beneficial to seed with a cover crop only at the end 

of the spring project activities and save the native seeds until the fall of the year. Seeding in early June, 

coupled with the early signs of drought resulted a great deal of fairly expensive seed not germinating 

allowing weedy species to become established in the project. The project area ended up devoid of 

vegetation all summer and fall and in the spring of 2000 weeds took over the basins and upland area and 

are still a problem to date. 

Based on efforts to establish wetland plants in the Wetland Mitigation Project in the summer of 2000, it 

appears that the use of plugs to establish wetland plants is very effective. The areas where plant plugs 

were used in the Wetland Mitigation Project have shown excellent results with survival and growth of 

the plants. 

Some basins have experienced a heavy growth of Phragmites and Typha. Efforts are now underway to 

use herbicide and cutting to reduce the growth of these plants. It would be very beneficial to use 

sufficient effort to eliminate invasive plants at the earliest sign that they are in the wetland system. As 

we have experienced, the problem can g o w  very quickly requiring a great deal of effort to control. 

Efforts were undertaken in the wetland in the summer of 2000 to herbicide both Phragmites and Typha, 

but applications earlier in the spring would have been more cost effective. 

Ohio Environmental Protection Agency obtained collection permits and imported donor soil and water 

from established wetland systems into the Wetland Mitigation Project at Femald. The use of donor soil 

had excellent results in facilitating the establishment of aquatic invertebrates and the establishment of 

wetland plants contained within the soil. Five-gallon buckets were filled with soil and plants from 

established systems and then simply dumped into the wetland at select locations. The importation of 

donor soil was an activity that has paid significant dividends for the quality of the wetland system. 

Headwall structures were designed and custom built for three locations in the Wetland Mitigation 

Project. The headwall structures had to be custom built and installed with special equipment due to their 

weight making them a fairly significant expense in the wetland. In the first year of the Wetland 

Mitigation Project, the headwall structures have required maintenance on several occasions to maintain 

their ability to hold water. Other, more simplistic designs may be as effective at controlling the flow of 
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water from one basin to another and require less maintenance than the headwall structures. Several 

basins have an earthen berm that regulates water from one basin to another and require virtually no 

maintenance. Where control of water levels is desired, a modified berm with a less elaborate water 

control structure may be adequate for wetland projects. Future wetland designs at Fernald will consider 

other types of water control structures. 

A number of drainage channels providing flow into and out of the wetland were lined with Coir fabric 

during construction of the project. Drought conditions prevented the complete establishment of grasses 

under the coir fabric and left the channel more susceptible to erosion over winter. Rock should be added 

to fabric lined drainage channels receiving heavy flow to provide added support and stability during 

higher flows, decreasing erosion under the fabric. Rock will be added to select drainage channels as a 

maintenance action in 2001. 
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APPENDIX B 
WOODY PLANT SPECIES SURVIVAL COUNTS 

I Section 1 

. 3911 

No. Plants to be 
Patch No. Planted No. Dead YO Survival Installed Fall 2000 

uF1 
uF2 
uF3 
uF4 

us 1 
u s 2  
u s 3  
us4 
u s 5  
US6 
u s 7  
US8 
u s 9  
us10  
u s 1  1 
us12  
US13 
US14 

9 
36 
19 
14 

14 
35 
116 
15 
27 
10 
20 
25 
14 
14 
63 
4 4 .  
43 
40 

3 
26 
11 
2 

1 
17 
51 
2 
11 
1 
10 
11 
8 
10 
26 
14 
22 
22 

67% 
28% 
42% 
86% 

93% 
51% 
5 6% 
87% 
59% 
90% 
50% 
5 6% 
43% 
29% 
59% 
68% 

45% 
49% . 

wF1 19 10 47% 
wF2 17 7 5 9% 
wF3 25 15 40% 
wF4 32 10 69% 
wF5 27 10 63% 

w s 1  24 8 67% 
2i 3 86% w b2 

w s 3  27 0 100% 
ws4 26 15 42% 
w s 5  54 1 98% 
WS6 27 0 100% 
w s 7  25 18 28% 

--.e 

5 
0 
16 
5 

0 
0 
0 
0 
0 
0 
13 
9 
0 
0 
32 
0 

20 
20 

10 
4 
20 
8 
10 

8 
1 6  
0 
12 
0 
. O  
16 

Totals 882 345 61 YO 224 
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APPENDIX B 
WOODY PLANT SPECIES SURVIVAL COUNTS 

No. Plants to be 
Patch No. Planted No. Dead YO Survival Installed Fall 2000 

uF5 27 11 59% 5 
UF6 
uF7 
uF8 
UF9 

US15 
US16 
US17 
US18 
us19  
us20  
u s 2  1 
us22  

26 
56 
39 
79 

16 
26 
63 
59 
21 
65 
52 
53 

4 
15 
11 
23 

3 
2 
19 
15 
2 
11 
13 
6 

85% 
73% 
72% 
71% 

81% 
92% 
70% 
75% 
90% 
83% 
75% 
89% 

0 
3 
0 
0 

0 
0 
12 
25 
0 
0 
0 
0 

US23 
US24 

37 
23 

6 
4 

84% 
83% 

WF6 23 6 74% 

WF8 31 3 90% 
WF7 35 9 74% 

WF9 39 11 72% 

WS8 
w s 9  

WSlO 
WSll  
ws12 
WS13 

. WS14 
WS15 
WS16 
WS17 

14 
162 
54 
14 
27 
35 
39 
27 
41 
147 

0 
44 
19 
0 
0 
18 
20 
2 
0 

47 

100% 
73% 
65% 
100% 
100% 
49% 
49% 
93% 
100% 
68% 

0 
0 

0 
20 
11 
0 
0 
18 
16 
0 
0 
27 

Totals 1330 324 76% 149 
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Section 3 

I 

No. Plants to be 
Patch No. Planted No. Dead YO Survival Installed Fall 2000 

UFlO 
UFI 1 
UF12 
UF13 
UF14 
UF15 
UF 16 

US25 
US26 
US27 
US28 
US29 
US30 
US3 1 

17 
57 
68 
49 
54 
26 
6 

51 
34 
51 
80 
21 
46 
27 

14 
28 
29 
18 
39 
6 
3 

17 
11 
16 
29 
2 

22 
11 

18% 
51% 
5 7% 
63% 
28% 
77%. 
50% 

67% 
68% 
69% 
64% 
90% 
52% 
59% 

8 
23 
0 
0 

29 
0 
5 

12 
12 
11 
41 
0 
22 
30 

1 WFlO 29 6 79% 36 

WS18 
WS19 
ws20  
w s 2  1 
ws22  
WS23 
WS24 
WS25 
WS26 
W 527 ---I 

38 
75 
33 
27 
14 
67 
55 
30 
27 
44 

9 
24 
3 
0 
0 
12 
6 
2 
0 
.^ 
15 

76% 
68% 
91% 
100% 
100% 
82% 
89% 
93% 
100% 
/U% 
-- 

10 
51 
0 
0 
0 
0 
0 
0 
0 
15 

Totals 1026 320 69% 305 

Gd. Totals 3238 989 69% 678 
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WETLAND AND UPLAND PLANT SPECIES IN EACH BASIN 



BASIN 1 

SECTION 2, UF7 
Alive Vitality Vitality Spec. Species 

4 Juglans nigra 
Spec. Species 

3 Acer saccharum 

Aesculus glabra 

Alive 

Liriodendron tulipfera 

3 Aesculus octandra 4 Ostrya virginiana 

4 Prunus americana 

Prunus serotina 

Amelanchier arborea 

8 Asimina triloba 

2 Ceanothus americanus 

Celtis occidentalis 

5 Quercus alba 
~ 

Quercus coccinea 

Quercus imbricaria 

Quercus macrocarpa 

Cercis canadensis 

2 Cornus alternifolia 

Cornus florida 

Diospyros virginiana 

2 Fagus grandifolia 

2 Quercus rubra 

Quercus shumardii 

1 Quercus velutina 

Sassafras albidium 

1 Tilia americana 

Fraxinus americana 

Gymnocladus dioica 

Juglans cinerea 3 Zanthoxylum americanum 

SECTION 2, UF8 
Vitality Spec. Species 

2 Acer saccharum 
Alive Spec. Species 

Juglans nigra 

2 Liriodendron tulipfera 

Alive Vitality 

Aesculus glabra 

Aesculus octandra Ostrya virginiana 

Amelanchier arborea 

Asimina triloba 

Prunus americana 

Prunus serotina 3 .  \ 

Quercus alba Ceanothus americanus 

Celtis occidentalis 2 Quercus coccinea 

4 Cercis canadensis Quercus imbricaria 

1 Quercus macrocarpa Cornus alternifolia 

Cornus florida Quercus rubra 

2 Diospyros virginiana 

4 Fagus grandifolia 

Quercus shumardii 

1 Quercus velutina 

3 Fraxinus americana Sassafras albidium 

Gymnocladus dioica 2 Tilia americana 

Zanthoxylum americanum Juglans cinerea 

, ._ ,’ ,t . (: 
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BASIN 1 

SECTION 2, US15 
Spec. Species 

Amelanchier laevis 
Alive Vitality Spec. Species 

Lonicera sempervirens 
Alive Vitality 

Parthenocissus Quinquefolia 

Physocarpus opulifolius 

3 Prunus virginiana 

Rhus typhina 

Ribes americanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

Rubus occidentalis 

Staphylea trifolia 

Symphoricarpos orbiculatus 

2 Viburnum acerifolium 

Viburnum prunifolium 

2 Campsis radicans 

Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

Cornus alternifolia 

2 Cornus amomum 

0 Cornus racemosa 

Corylus americana 

Crateagus crusgalli 

2 Crateagus mollis 

2 Hamamelis virginiana 

Hydrangea arborescens 

Lindera benzoin 

SECTION 2, US16 
Spec. Species 

Amelanchier laevis 
Vitality Spec. Species Alive Vitality Alive - 

Lonicera sempervirens 

Parthenocissus Quinquefolia 

Physocarpus opulifolius 

3 Prunus virginiana 

Rhus typhina 

Campsis radicans 

' Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

2 Cornus alternifolia Ribes americanum 

Rosa setigera (caroliniana) 5 Cornus amomum 

Cornus racemosa Rubus allegheniensis 

Rubus occidentalis Corylus americana 

Crateagus crusgalli Staphylea trifolia 

3 Crateagus mollis Symphoricarpos orbiculatus 

Viburnum acerifolium Hamamelis virginiana 

3 Hydrangea arborescens 5 Viburnum prunifolium . 

3 Lindera benzoin 
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BASIN 1 

Spec. Species 

Amelanchier laevis 

Campsis radicans 

Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

1 , Cornus alternifolia 

3 Cornus amomum 

0 Cornus racemosa 

Corylus americana 

3 Crateagus crusgalli 

Crateagus mollis 

Hamamelis virginiana 

Hydrangea arborescens 

3 Lindera benzoin 

SECTION 2, US19 
Alive Vitality Spec. Species 

Lonicera sempervirens 

2 Parthenocissus Quinquefolia 

Physocarpus opulifolius 

3 Prunus virginiana 

Rhus typhina 

Ribes americanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

Rubus occidentalis 

3 Staphylea trifolia 

Symphoricarpos orbiculatus 

Viburnum acerifolium 

Viburnum prunifolium 

Alive Vitality 
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BASIN 3 

SECTION 2, UFS 
Alive Vitality Spec. Species 

5 Juglans nigra 
Alive Vitality Spec. Species 

6 Acer saccharum 

3 Aesculus glabra 

1 Aesculus octandra 

5 Amelanchier arborea 

5 Liriodendron tulipfera 

2 Ostrya virginiana 

1 Prunus americana 

Prunus serotina 

2 Quercus alba 

Asimina triloba 

3 Ceanothus americanus 

1 Celtis occidentalis 

Cercis canadensis 

2 Cornus alternifolia 

1 Cornus florida 

Quercus coccinea 

2 Quercus imbricaria 

Quercus macrocarpa 

Quercus rubra 

2 Quercus shurnardii Diospyros virginiana 

Fagus grandifolia 2 Quercus velutina 

Sassafras albidium 6 Fraxinus americana 

Gymnocladus dioica 

Juglans cinerea 

3 Tilia americana 

4 Zanthoxylum americanum 

SECTION 2, US20 
Spec. Species 

3 Amelanchier laevis 

Alive Vitality Spec. Species 

3 Lonicera sempervirens 

Parthenocissus Quinquefolia 

Vitality Alive 

2 Campsis radicans 

Physocarpus opulifolius 2 Celastrus scandens 

4 Ceanothus americanus Prunus virginiana 

8 Rhus typhina 4 Cercis canadensis 

Ribes americanum 

4 Rosa setigera (caroliniana) 

Cornus alternifolia 

Cornus amomum 

Cornus racemosa 3 Rubus allegheniensis 

3 Rubus occidentalis 2 Corylus americana 

4 Crateagus crusgalli 

Crateagus mollis 

Hamamelis virginiana 

Staphylea trifolia 

6 Symphoricarpos orbiculatus 

Viburnum acerifolium 

6 Viburnum prunifolium Hydrangea arborescens 

Lindera benzoin 

Appendix C1 - Upland Species In Each Basin 
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BASIN 3 

SECTION 2, US21 
Alive Vitality Alive Vitality Spec. Species 2 Amelanchier laevis 

Campsis radicans 

Spec. Species 

3 Lonicera sempervirens 

3 Parthenocissus Quinquefolia 

Physocarpus opulifolius 1 Celastrus scandens 

Ceanothus americanus 

2 Cercis canadensis 

Cornus alternifolia 

6 Prunus virginiana 

Rhus typhina 

Ribes americanum 

Rosa setigera (caroliniana) Cornus amomum 

Cornus racemosa 

Corylus americana 

3 Rubus allegheniensis 

3 Rubus occidentalis 

Crateagus crusgalli 

Crateagus mollis 

Staphylea trifolia 

5 Symphoricarpos orbiculatus 

Viburnum acerifolium 1 Hamamelis virginiana 

Hydrangea arborescens 4 Viburnum prunifolium 

6 Amporha fructicosa Lindera benzoin 

SECTION 2, US22 
Spec. Species 2 Amelanchier laevis 

Vitality Spec. , Species 

Lonicera sempervirens 
Alive Vitality Alive 

4 Parthenocissus Quinquefofia 

Physocarpus opulifolius 

Campsis radicans 

3 Celastrus scandens 

1 Ceanothus americanus 

Cercis canadensis 

Prunus virginiana 

6 Rhus typhina 

Cornus alternifolia 

Cornus amomum 

Ribes americanum 

5 Rosa setigera (caroliniana) 

Cornus racemosa 3 Rubus allegheniensis 

3 Rubus occidentalis 3 Corylus americana 

Appendix C1 - Upland Species In Each Basin 
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Crateagus crusgalli Staphylea trifolia 

5 Crateagus mollis 6 Symphoricarpos orbiculatus 

Viburnum acerifolium Hamamelis virginiana 

Hydrangea arborescens 6 Viburnum prunifolium 

Findera benzoin 
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, r.. BASIN 3 

SECTION 2, US23 
Alive Spec. Species 

Lonicera sempervirens 
Alive Vitality Vifalify Spec. Species 2 Amelanchier laevis 

Campsis radicans Parthenocissus Quinquefolia 

2 Physocarpus opulifolius Celastrus scandens 

Ceanothus americanus 3 Prunus virginiana 

Rhus typhina Cercis canadensis 

2 Cornus alternifolia 

5 Cornus amomum 

Ribes americanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

Rubus occidentalis 

Cornus racemosa 

Corylus americana 

6 Staphylea trifolia Crateagus crusgalli 

Crateagus mollis Symphoricarpos orbiculatus 

3 Viburnum acerifolium Hamamelis virginiana 

Viburnum prunifolium 

3 Hibiscus moscheutos 

3 Hydrangea arborescens 

2 Lindera benzoin 

SECTION 2, US24 
Vitality Alive Spec. Species 

2 Lonicera sempervirens 

Alive Vitality Spec. Species 

Amelanchier laevis 

2 Campsis radicans Parthenocissus Quinquefolia 

Physocarpus opulifolius Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

Prunus virginiana 

Rhus typhina 

2 Cornus alternifolia 

3 Cornus amomum 

1 Ribes americanum 

Rosa setigera (caroliniana) 

Cornus racemosa 

Corylus americana 

Rubus allegheniensis 

Rubus occidentalis 

Crateagus crusgalli Staphylea trifolia 

Symphoricarpos orbiculatus Crateagus mollis 

Hamamelis virginiana Viburnum acerifolium 

2 Hydrangea arborescens 3 Viburnum prunifolium 

3 Hibiscus muscheutos 1 Lindera benzoin 

Appendix C1 - Upland Species In Each Basin 
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BASIN 3 

SECTION 3, U F l l  
Spec. Species 

3 Acer saccharum 
Alive Vitalitv Vitality Spec. Species 

3 Juglans nigra 

6 Liriodendron tulipfera 

2 Ostrya virginiana 

Alive 

5 Aesculus glabra 

Aesculus octandra 

Amelanchier arborea Prunus americana 

7 Asimina triloba Prunus serotina 

Quercus alba 

Quercus coccinea 

1 Ceanothus americanus 

Celtis occidentalis 

Cercis canadensis Quercus imbricaria 

Cornus alternifolia 3 Quercus macrocarpa 

Cornus florida 5 Quercus rubra 

Diospyros virginiana Quercus shumardii 

1 Quercus velutina 5 Fagus grandifolia 

4 Fraxinus americana 

3 Gymnocladus dioica 

Sassafras albidium 

3 Tilia americana 

Juglans cinerea Zanthoxylum americanum 

5 Rhus glabra 

SECTION 3, UF12 
Alive Vitality Spec. Species 

4 Acer saccharum 

Aesculus glabra 

3 Aesculus octandra 

Alive Vitality Spec. Species 

4 Juglans nigra 

2 Liriodendron tulipfera 

1 Ostrya virginiana 

5 Amelanchier arborea Prunus americana 

Prunus serotina 

Quercus alba 

Asimina triloba \ 

4 Ceanothus americanus 

Celtis occidentalis 

3 Cercis canadensis 

Cornus alternifolia 

2 Quercus coccinea 

Quercus imbricaria 

Quercus macrocarpa 

Quercus rubra Cornus florida 

3 Diospyros virginiana 

1 Fagus grandifolia 

3 Quercus shumardii 

Quercus velutina 

1 Sassafras albidium 

1 Tilia americana 

2 Fraxinus americana 

Gymnocladus dioica 

Juglans cinerea Zanthoxylum americanum 
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BASIN 3 

SECTION 3, US25 
Vitality Spec. Species 

Lonicera sempervirens 
Vitality Alive Alive Spec. Species 

5 Amelanchier laevis 

Campsis radicans Parthenocissus Quinquefolia 

Physocarpus opulifolius Celastrus scandens 

1 Ceanothus americanus 6 Prunus virginiana 

Cercis canadensis Rhus typhina 

Ribes americanum 

Rosa setigera (caroliniana) 

Cornus alternifolia 

4 Cornus amomum 

6 Cornus racemosa Rubus allegheniensis 

Rubus occidentalis 2 Corylus americana 

Staphylea trifolia Crateagus crusgalli 

Crateagus mollis Symphoricarpos orbiculatus 

3 Viburnum acerifolium 

5 . Viburnum prunifolium 

4 Hamamelis virginiana 

Hydrangea arborescens 

6 Lindera benzoin 

SECTION 3, US26 
Spec. Species 

1 Amelanchier laevis 

Spec. Species 

3 Lonicera sempervirens 

3 Parthenocissus Quinquefolia 

Vitality Alive Vitality Alive 

3 Campsis radicans 

Celastrus scandens 

Ceanothus americanus 

Physocarpus opulifolius 

Prunus virginiana 

6 Rhus typhina 

Ribes americanum 

3 Rosa setigera (caroliniana) 

1 Rubus allegheniensis 

Cercis canadensis 

0 Cornus alternifolia 

Cornus amomum 

Cornus racemosa 

Corylus americana 3 Rubus occidentalis 

Staphylea trifolia Crateagus crusgalli 

Crateagus mollis 

Hamamelis virginiana 

6 Symphoricarpos orbiculatus 

Viburnum acerifoliurn 

Hydrangea arborescens 

Lindera benzoin 

Viburnum prunifolium 
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BASIN 3 

SECTION 3, US27 
Alive Vitality Spec. Species 

2 Lonicera sempervirens 
Spec. Species 4 Amelanchier laevis 

Campsis radicans 

Alive Vitality 

Parthenocissus Quinquefolia 

Physocarpus opulifolius Celastrus scandens 

Ceanothus americanus 
~ 5 Prunus virginiana 

Rhus typhina 

Ribes americanum 

Rosa setigera (caroliniana) 

2 Rubus allegheniensis 

2 Cercis canadensis 

Cornus alternifolia 

6 Cornus amomum 

5 Cornus racernosa 

Corylus americana Rubus occidentalis 

Staphylea trifolia 1 Crateagus crusgalli 

Crateagus mollis Symphoricarpos orbiculatus 

Viburnum acerifolium 6 Hamamelis virginiana 

Hydrangea arborescens 6 Viburnum prunifolium 

4 Lindera benzoin 
~~ ~ 1 Rhus glabra 

SECTION 3, US28 
Vitality Spec. Species 

Lonicera sempervirens 
Alive Spec. Species 3 Amelanchier laevis 

Carnpsis radicans 

Celastrus scandens 

Alive Vitality 

Parthenocissus 
Quinquefolia 

6 Physocarpus opulifolius 

8 Prunus virginiana 6 Ceanothus americanus 

Cercis canadensis 

2 Cornus alternifolia 

5 Cornus amomum 

Rhus typhina 

Ribes americanum 

Rosa setigera (caroliniana) 

3 Cornus racemosa 

Corylus americana 

Rubus allegheniensis 

Rubus occidentalis 

1 0 Staphylea trifolia Crateagus crusgalli 

2 Crateagus mollis Symphoricarpos 
orbiculatus 

5 Viburnum acerifolium 5 Hamamelis virginiana 

5 Hydrangea * 

1 2 Lindera benzoin 
arborescens 

8 Viburnum prunifolium 
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BASIN 4 

SECTION 3, UFlO 
Vitality Alive Spec. Species 

Juglans nigra 
Alive Vitality Spec. Species 

Acer saccharum 

Aesculus glabra 

Aesculus octandra 

Amelanchier arborea 

Liriodendron tulipfera 

Ostrya virginiana 

Prunus americana 

Prunus serotina 

Quercus alba 

Asimina triloba 

Ceanothus americanus 

Celtis occidentalis 

Cercis canadensis 

Cornus alternifolia 

Cornus florida 

Quercus coccinea 

Quercus imbricaria 

Quercus macrocarpa 

Quercus rubra 

7 Quercus shumardii Diospyros virginiana 
L 

Quercus velutina 

Sassafras albidium 

2 Fagus grandifolia 

1 Fraxinus americana 

Gymnocladus dioica 

Juglans cinerea 

1 Tilia americana 

Zanthoxylum americanum 

SECTION 3, UF13 
Spec. Species 

1 Juglans nigra 
Alive Vitality Vitality Alive Spec. Species 

Acer saccharum 

Aesculus glabra 2 Liriodendron tulipfera 

Ostrya virginiana Aesculus octandra 

Amelanchier arborea 2 Prunus americana 

Prunus serotina Asimina triloba 

Ceanothus americanus 4 Quercus alba 

Quercus coccinea 4 Celtis occidentalis 

Cercis canadensis 

Cornus alternifolia 

Cornus florida 

3 Quercus imbricaria 

Quercus macrocarpa 

1 Quercus rubra 

Quercus shumardii 3 Diospyros virginiana 

Fagus grandifolia Quercus velutina 

2 Sassafras albidium 5 Fraxinus americana 

Gymnocladus dioica 1 Tilia americana 

2 Zanthoxylum americanum 1 Juglans cinerea 
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BASIN 4 

SECTION 3, UF14 
Spec. Species 

8 Acer saccharum 
Alive Vitality Vitality Spec. Species 

Juglans nigra 

5 Liriodendron tulipfera 

Alive 

Aesculus glabra 

2 Aesculus octandra 

1 Amelanchier arborea 

Ostrya virginiana 

Prunus americana 

Asimina triloba 1 Prunus serotina 

Quercus alba 

1 Quercus coccinea 

Ceanothus americanus 

2 Celtis occidentalis 

5 Cercis canadensis Quercus imbricaria 

Cornus alternifolia 3 Quercus macrocarpa 

Quercus rubra 

2 Quercus shumardii 

0 Cornus florida 

Diospyros virginiana 

3 Fagus grandifolia Quercus velutina 

9 Fraxinus americana Sassafras albidium 

2 Gymnocladus dioica Tilia americana 

Juglans cinerea Zanthoxylum americanum 

SECTION 3, UF15 
Vitality Alive Vitality Spec. Species 

2 Acer saccharum 

Aesculus glabra 

Alive Spec. Species 

1 Juglans nigra 

Liriodendron tulipfera 

2 Aesculus octandra 

Amelanchier arborea 

6 Asimina triloba 

Ceanothus americanus 

Ostrya virginiana 

1 Prunus americana 

Prunus serotina 

Quercus alba 

Quercus coccinea Celtis occidentalis 

Cercis canadensis 3 Quercus imbricaria 

Quercus macrocarpa 

Quercus rubra 

Cornus alternifolia 

Cornus florida 

Diospyros virginiana Quercus shumardii 

Fagus grandifolia 3 Quercus velutina 

Sassafras albidium 

Tilia americana 

2 Fraxinus americana 

Gymnocladus dioica 

Juglqns cinerea Zanthoxylum americanum 
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BASIN 4 

SECTION 3, UF16 
Alive Vitalitv Spec. Species 

Juglans nigra 
Alive Vitalitv Spec. Species 

3 Acer saccharum 

Aesculus glabra 

Aesculus octandra 

Liriodendron tulipfera 

Ostrya virginiana 

Prunus americana 

Prunus serotina 

Amelanchier arborea 

Asimina triloba 

Quercus alba Ceanothus americanus 

Celtis occidentalis 

Cercis canadensis 

Cornus alternifolia 

Quercus coccinea 

~ Quercus imbricaria 

Quercus macrocarpa 

3 Quercus rubra Cornus florida 

2 Diospyros virginiana Quercus shumardii 

Quercus velutina Fagus grandifolia 

Fraxinus americana 

Gymnocladus dioica 

Juglans cinerea 

Sassafras albidium 

Tilia americana 

Zanthoxylum americanum 

SECTION 3, US29 
Spec. Species 

Amelanchier laevis 
Vitalitv Alive ' Vitality Spec. Species 3 Lonicera sempervirens 

Parthenocissus Quinquefolia 

Alive 

Campsis radicans 

Physocarpus opulifolius 

Prunus virginiana 

Celastrus scandens 

Ceanothus americanus 

3 Rhus typhina 

Ribes americanum 

Cercis canadensis 

1 Cornus alternifolia 

3 Rosa setigera (caroliniana) Cornus amomum 

Cornus racemosa Rubus allegheniensis 

Corylus americana 

Crateagus crusgalli 

3 Rubus occidentalis 

Staphylea trifolia 

Crateagus mollis 

Hamamelis virginiana 

Syrnphoricarpos orbiculatus 

Viburnum acerifolium 

Hydrangea arborescens 

Lindera benzoin 

6 Viburnum prunifoliurn 
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BASIN 4 

SECTION 3, US30 
Spec. Species 

Amelanchier laevis 
Spec. Species 

Lonicera sempervirens 
Alive Vitality Alive Vitality 

Campsis radicans Parthenocissus Quinquefolia 

Celastrus scandens 

Ceanothus americanus 

6 Physocarpus opulifolius 

2 Prunus virginiana 

Cercis canadensis 

Cornus alternifolia 

Rhus typhina 

1 Ribes americanum 

4 Cornus amomum 

6 Cornus racemosa 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

1 Corylus americana Rubus occidentalis 

g Staphylea trifolia Crateagus crusgalli 

Crateagus mollis 

4 Hamamelis virginiana 

Symphoricarpos orbiculatus 

1 Viburnum acerifolium 

Hydrangea arborescens 

6 Lindera benzoin 

3 Viburnum prunifolium 

SECTION 3, US31 
Spec. Species 

Lonicera sempervirens 
Vitality Spec. Species 

Amelanchier laevis 

Campsis radicans 

Alive Vitality Alive 

2 Parthenocissus Quinquefolia 

Celastrus scandens 

Ceanothus americanus 

Physocarpus opulifolius 

5 Prunus virginiana 

Cercis canadensis Rhus typhina 

Ribes americanum Cornus alternifolia 

5 Cornus amomum 

5 Cornus racemosa 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

Corylus americana Rubus occidentalis 

Staphylea trifolia Crateagus crusgalli 
~~ 

Symphoricarpos orbiculatus Crateagus mollis 

5 Hamamelis virginiana 4 Viburnum acerifolium 

Hydrangea arborescens 

7 Lindera benzoin 

Viburnum prunifolium 
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BASIN 4 

SECTION 3, US32 
Vitality Spec. Species 

Lonicera sempervirens 
Alive Vitality Spec. Species 

3 Amelanchier laevis 
Alive 

4 Parthenocissus Quinquefolia 3 Campsis radicans 

3 Celastrus scandens Physocarpus opulifolius 

Prunus virginiana Ceanothus americanus 

Cercis canadensis 4 Rhus typhina 

Cornus alternifolia Ribes americanum 
~ ~~ ~~ 

Cornus amomum 

' Cornus racemosa 

4 Rosa setigera (caroliniana) 

3 Rubus allegheniensis 

2 Rubus occidentalis 

Staphylea trifolia 

Corylus americana 

3 Crateagus crusgalli 

4 Symphoricarpos orbiculatus Crateagus mollis 

Hamamelis virginiana Viburnum acerifolium 

5 Viburnum prunifolium Hydrangea arborescens 

Lindera benzoin 

SECTION 3, US33 
Vitality Spec. Smcies 

Lonicera sempervirens 

Parthenocissus Quinquefolia 

Alive Spec. Species 

Amelanchier laevis 

Campsis radicans 

Alive Vitality 

Physocarpus opulifolius 

3 Prunus virginiana 

Celastrus scandens 

Ceanothus americanus 

4 Cercis canadensis Rhus typhina 

Ribes americanum Cornus alternifolia 

3 Cornus amomum 

3 Cornus racemosa 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

3 Corylus americana 

Crateagus crusgalli 

Rubus occidentalis 

Staphylea trifolia 

Crateagus mollis Symphoricarpos orbiculatus 

4 Hamamelis virginiana Viburnum acerifolium 

Hydrangea arborescens 

3 Lindera benzoin 

Viburnum prunifolium 
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BASIN 5 

SECTION 2, UF5 
Alive Vitalitv Spec. Species 3 Acer saccharum 

Aesculus glabra 

Spec. Species 

Juglans nigra 

3 Liriodendron tulipfera 

Alive Vitality 

Ostrya virginiana Aesculus octandra 

Amelanchier arborea Prunus americana 
~~ ~~~ 3 Prunus serotina 

Quercus alba 

2 Quercus coccinea 

Asimina triloba 

Ceanothus americanus 

Celtis occidentalis 

2 Cercis canadensis Quercus imbricaria 

1 Quercus macrocarpa Cornus alternifolia 

Cornus florida 1 Quercus rubra 

Quercus shumardii Diospyros virginiana 

2 Fagus grandifolia 
-. 

., . 

Quercus velutina 

Sassafras albidium 3 Fraxinus americana 

1 Gymnocladus dioica Tilia americana 

Juglans cinerea Zanthoxylum americanum 

SECTION 2, UF6 
Spec. Species 

1 Acer saccharum 
Vitality Spec. Species 

1 Juglans nigra 
Alive Vitality Alive 

3 Aesculus glabra 

Aesculus octandra 

1 Liriodendron tulipfera 

Ostrya virginiana 

F 

Amelanchier arborea Prunus americana 

Prunus serotina 

I. . 

Asimina triloba 

Quercus alba Ceanothus americanus 

3 Celtis occidentalis Quercus coccinea 

Cercis canadensis 

Cornus alternifolia 

2 Quercus imbricaria 

Quercus macrocarpa 

1 Quercus rubra Cornus florida 

2 Diospyros virginiana 2 Quercus shumardii 

Fagus grandifolia 1 Quercus velutina 

2 Fraxinus americana Sassafras albidium 

3 Tilia americana Gymnocladus dioica 

Juglans cinerea Zanthoxylum americanum 
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BASIN 5 

SECTION 2, US17 
Vitality Alive Spec. Species 

Lonicera sempervirens 
Alive Vitality Spec. Species 3 Amelanchier laevis 

Campsis radicans Parthenocissus Quinquefolia 

7 Physocarpus opulifolius Celastrus scandens 

4 Prunus virginiana 

Rhus typhina 

Ceanothus americanus 

2 Cercis canadensis 

Ribes americanum 4 Cornus alternifolia 

3 Cornus amomum 
~~ 

Rosa setigera (caroliniana) 

Rubus allegheniensis Cornus racemosa 

5 Corylus americana Rubus occidentalis 

g Staphylea trifolia Crateagus crusgalli 

Crateagus mollis Symphoricarpos orbiculatus 

Viburnum acerifolium 1 Hamamelis virginiana 

3 Hydrangea arborescens 4 Viburnum prunifolium 

5 Lindera benzoin 

SECTION 2, US18 
Alive Spec. Species 5 Amelanchier laevis 

Vitality Alive Vitality Spec. Species 

Lonicera sempervirens 

Parthenocissus Quinquefolia Campsis radicans 1 
Celastrus scandens 3 Physocarpus opulifolius 

8 Prunus virginiana 3 Ceanothus americanus 

Rhus typhina Cercis canadensis 

3 Cornus alternifolia Ribes americanum 

3 Rosa setigera (caroliniana) 

Rubus allegheniensis 

5 Cornus amomum 

Cornus racemosa 

4 Corylus americana 

Crateagus crusgalli 

Rubus occidentalis 

Staphylea trifolia 

6 Crateagus mollis 

Hamamelis virginiana 

Symphoricarpos orbiculatus 

Viburnum acerifolium 

6 Viburnum prunifolium 3 Hydrangea arborescens 

1 1 Lindera benzoin 
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BASIN 6 

SECTION 1, UF2 
Vitality Alive Spec. Species 2 Acer saccharum 

2 Aesculus glabra 

Vitality Spec. Species 

Juglans nigra 

Liriodendron tulipf er a 

Alive 

Ostrya virginiana Aesculus octandra 

Amelanchier arborea Prunus americana 

Prunus serotina Asimina triloba 

Ceanothus americanus Quercus alba 

Celtis occidentalis 

Cercis canadensis 

2 Quercus coccinea 

Quercus imbricaria 

Cornus alternifolia 

1 Cornus florida 

Quercus macrocarpa 

Quercus rubra 

Diospyros virginiana 

Fagus grandifolia 

Quercus shumardii 

Quercus velutina 

3 Fraxinus americana 

Gymnocladus dioica 

Sassafras albidium 

Tilia americana 

Zanthoxylum americanum Juglans cinerea 

SECTION 1, UF3 
Spec. Species 

4 Acer saccharum 
Vitality Alive Spec. Species 3 Juglans nigra 

4 Liriodendron tulipfera 

2 Ostrya virginiana 

Alive Vitality 

Aesculus glabra 

3 Aesculus octandra 

Amelanchier arborea Prunus americana 

Prunus serotina Asimina triloba 

Ceanothus americanus 

Celtis occidentalis 

2 Quercus alba 

Quercus coccinea 

Cercis canadensis 

Cornus alternifolia 

7 Quercus imbricaria 
L- 

Quercus macrocarpa 

Cornus florida 

Diospyros virginiana 

Quercus rubra 

1 Quercus shumardii 

Fagus grandifolia Quercus velutina 

Sassafras albidium Fraxinus americana 

Tilia americana 2 Gymnocladus dioica 

1 Fraxinus nigra Zanthoxylum americanum 
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SECTION 1,  UF4 
Vitality Vifalitv Alive Alive Spec. Species 

Juglans nigra 

2 Liriodendron tulipfera 

Spec. Species 2 Acer saccharum 

Aesculus glabra 

Aesculus octandra Ostrya virginiana 

Prunus americana Amelanchier arborea 

Prunus serotina 

Quercus alba 

6 Asimina triloba 

Ceanothus americanus 

Celtis occidentalis Quercus coccinea 

Quercus imbricaria Cercis canadensis 

Quercus macrocarpa Cornus alternifolia 

2 Quercus rubra 

Quercus shumardii 

Cornus florida 

Diospyros virginiana 

Fagus grandifolia Quercus velutina 

1 Sassafras albidium 3 Fraxinus americana 

Gymnocladus dioica Tilia americana 

Zanthoxylum arnericanum Juglans cinerea 

SECTION 1, US3 
Vitalify Spec. Species 

Lonicera sernpervirens 
Alive Vitalify Alive Spec. Species 

7 Amelanchier laevis 

3 Campsis radicans 4 Parthenocissus 
Quinquefolia 
Physocarpus opulifolius 1 Celastrus scandens 

Ceanothus americanus 2 Prunus virginiana 

Rhus typhina 1 Cercis canadensis 

3 Cornus alternifolia Ribes americanum 

4 Rosa setigera (caroliniana) 9 Cornus amomum 

5 Cornus racemosa 4 Rubus allegheniensis 

4 Rubus occidentalis Corylus americana 

Crateagus crusgalli Staphylea trifolia 

Crateagus mollis 4 Symphoricarpos 
orbiculatus 
Viburnum acerifolium Hamamelis virginiana 

Hydrangea arborescens 1 1 Viburnum prunifolium 

2 Lindera benzoin 
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BASIN 6 

SECTION 1, US5 
Alive Vitality Spec. Species 

Amelanchier laevis 
Alive Vitality Spec. Species 

Lonicera sempervirens 

Campsis radicans 

Celastrus scandens 

Parthenocissus Quinquefolia 

3 Physocarpus opulifolius 

2 Prunus virginiana Ceanothus americanus 

Cercis canadensis Rhus typhina 

2 Ribes americanum 1 Cornus alternifolia 

3 Cornus amomum Rosa setigera (caroliniana) 

Rubus allegheniensis Cornus racemosa 

Corylus americana Rubus occidentalis 

2 Staphylea trifolia Crateagus crusgalli 

Crateagus mollis Symphoricarpos orbiculatus 

Viburnum acerifolium Hamamelis virginiana 

Hydrangea arborescens 

Lindera benzoin 

3 Viburnum prunifolium 

SECTION 1, US9 
Vitality Spec. Species 

Amelanchier laevis 
Alive Spec. Species 

Lonicera sempervirens 

Parthenocissus Quinquefolia 

Alive Vitality 

Campsis radicans 

Celastrus scandens Physocarpus opulifolius 

Prunus virginiana Ceanothus americanus 

Cercis canadensis Rhus typhina 

Ribes americanum Cornus alternifolia 

Cornus amomum Rosa setigera (caroliniana) 

Rubus allegheniensis Cornus racemosa 

Corylus americana Rubus occidentalis 

3 Staphylea trifolia Crateagus crusgalli 

Crateagus ,mollis Symphoricarpos orbiculatus 

3 Viburnum acerifolium Hamamelis virginiana 

Viburnum prunifolium Hydrangea arborescens 

Lindera benzoin 
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BASIN 6 

SECTION 1, US13 
Vitality Alive Alive Vitality Spec. Species 

Lonicera sempervirens 

3 Parthenocissus Quinquefolia 

2 Physocarpus opulifolius 

Spec. Species 3 Amelanchier laevis 

Campsis radicans 

Celastrus scandens 

Ceanothus americanus 4 Prunus virginiana 

Rhus typhina Cercis canadensis 

Ribes americanum 2 Cornus alternifolia 

2 Cornus amomum Rosa setigera (caroliniana) 

Rubus allegheniensis 3 Cornus racemosa 

5 Corylus americana Rubus occidentalis 

3 Staphylea trifolia Crateagus crusgalli 

Symphoricarpos orbiculatus 

Viburnum acerifolium 

Crateagus mollis 

4 Hamamelis virginiana 

2 Viburnum prunifolium Hydrangea arborescens 

5 Lindera benzoin 
~~~~ 

Vitalitv 
SECTION 1, US1 4 

Spec. Species 

1 Amelanchier laevis 

Vitality Spec. Species Alive Alive 

3 Lonicera sempervirens 

3 Parthenocissus Quinquefolia 

Physocarpus opulifolius 

Campsis radicans 

3 Celastrus scandens 

Prunus virginiana Ceanothus americanus 

5 Cercis canadensis 

Cornus alternifolia 

Cornus amomum 

Rhus typhina 

Ribes arnericanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 4 Cornus racemosa 

3 Corylus americana Rubus occidentalis 

Staphylea trifolia 

3 Symphoricarpos orbiculatus 

1 Crateagus crusgalli 

Crateagus mollis 

Hamamelis virginiana 

Hydrangea arborescens 

Viburnum acerifolium 

3 Viburnum prunifolium 

Lindera benzoin 

Appendix C1 - Upland Species In Each Basin 



BASIN 7 

SECTION 1, US2 
Spec. Species 

Amelanchier laevis 
Alive Vitality Alive Vitality Spec. Species 2 Lonicera sempervirens 

Parthenocissus Quinquefolia Campsis radicans 

Celastrus scandens Physocarpus opulifolius 

Ceanothus americanus 

Cercis canadensis 

Prunus virginiana 

Rhus typhina 

Cornus alternifolia 

2 Cornus amomurn 

Ribes americanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 4 Cornus racemosa 

Corylus americana 2 Rubus occidentalis 

1 Crateagus crusgalli 

2 Crateagus mollis 

Staphylea trifolia 

3 Symphoricarpos orbiculatus 

Hamamelis virginiana 

Hydrangea arborescens 

Viburnum acerifolium 

2 Viburnum prunifolium 

. 
Lindera benzoin 

SECTION 1, US4 
Spec. Species 

Lonicera sempervirens 
Spec. Species 

1 Amelanchier laevis 

Campsis radicans 

Alive Vitality Vitality Alive 

Parthenocissus Quinquefolia 

1 Physocarpus opulifolius Celastrus scandens 

Ceanothus arnericanus 2 Prunus virginiana 

Cercis canadensis 

Corn us alternif olia 

Rhus typhina 

2 Ribes americanum 

3 Cornus amomum 

2 Cornus racemosa 

Rosa setigera (caroliniana) 

Rubus allegheniensis 
~ 

Rubus occidentalis 

Staphylea trifolia 

Symphoricarpos orbiculatus 

Corylus americana 

Crateagus crusgalli 

Crateagus mollis 

1 Hamamelis virginiana Viburnum acerifolium 

Viburnum prunifolium 
~ 

Hydrangea arborescens 

Lindera benzoin 
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BASIN 7 

SECTION 1, US8 
Vitality Alive Spec. Species 

Lonicera sempervirens 

Alive Viiality Spec. Species 

Amelanchier laevis 

Campsis radicans Parthenocissus Quinquefolia 

Physocarpus opulifolius Celastrus scandens 

2 Prunus’virginiana 

Rhus typhina 

Ceanothus americanus 

Cercis canadensis 

3 Cornus alternifolia 

5 Cornus amomum 

Ribes americanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

Rubus occidentalis 

2 Cornus racemosa 

Corylus americana 

Crateagus crusgalli Staphylea trifolia 

3 Symphoricarpos orbiculatus 

1 Viburnum acerifolium 

Crateagus mollis 

2 Hamamelis virginiana 

1 Viburnum prunifolium 

8 Rhus glabra 

Hydrangea arborescens 

3 Lindera benzoin 

SECTION 1, US10 
Vitality Spec. Species 

Lonicera sempervirens 

Alive Vitality Spec. Species 

Amelanchier laevis 

Alive 

Campsis radicans Parthenocissus Quinquefolia 

1 Physocarpus opulifolius Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

Prunus virginiana 

Rhus typhina 

2 Cornus alternifolia Ribes americanum 

Rosa setigera (caroliniana) Cornus amomum 

Cornus racemosa 

Corylus americana 

Rubus allegheniensis 

Rubus occidentalis 

Staphylea trifolia 

Symphoricarpos orbiculatus 

Crateagus crusgalli 

Crateagus mollis 

Hamamelis-virginiana 1 Viburnum acerifolium 

Viburnum prunifolium Hydrangea arborescens 

Lindera benzoin 

Appeodix C1 .;Upland Species In Each Basin 
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Spec. Species 

2 Amelanchier laevis 

Alive 

3 Campsis radicans 

Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

1 Cornus alternifolia 

7 Cornus amomum 

6 Cornus racemosa 

Corylus americana 

Crateagus crusgalli 

4 Crateagus mollis 

5 Hamamelis virginiana 

Hydrangea arborescens 

3 Lindera benzoin 

39 B 
BASIN 7 

SECTION 1, US1 1 
Vifalify Spec. Species 

Lonicera sempervirens 

Alive 

Appendix C1 - Upland Species 1n;liach:Basin 
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Parthenocissus Quinquefolia 

5 Physocarpus opulifolius 

5 Prunus virginiana 

4 Rhus typhina 

5 Ribes americanum 

Rosa setigera (caroliniana) 

Rubus allegheniensis 

Rubus occidentalis 

4 Staphylea trifolia 

Symphoricarpos orbiculatus 

Viburnum acerifolium 

6 Viburnum prunifolium 

P 
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BASIN 8 

SECTION 1, UFl 
Alive Vitality Spec. Species 

Juglans nigra 
Spec. Species 

1 Acer saccharum 
Alive Vitality 

Liriodendron tulipfera Aesculus glabra 

Aesculus octandra Ostrya virginiana 

Prunus americana 1 Amelanchier arborea 

Asimina triloba Prunus serotina 

2 Quercus alba Ceanothus americanus 

Quercus coccinea 

Quercus imbricaria 

Celtis occidentalis 

Cercis canadensis 

Quercus macrocarpa 

Quercus rubra 

Cornus alternifolia 

Cornus florida 

1 Diospyros virginiana 1 Quercus shumardii 

Quercus velutina 2 Fagus grandifolia 

Sassafras albidium 3 Fraxinus americana 

Tilia americana 

Zanthoxylum americanum 

Gymnocladus dioica 

Juglans cinerea 

SECTION 1, US1 
Spec. Species 3 Amelanchier laevis 

Vitality Spec. Species 

Lonicera sempervirens 
Alive Alive Vitality 

Campsis radicans 

1 Celastrus scandens 

Parthenocissus 
Quinquefolia 
Physocarpus opulifolius 

Ceanothus americanus 

Cercis canadensis 

Prunus virginiana 

Rhus typhina 

Cornus alternifolia 

Cornus amomum 

Ribes americanum 

Rosa setigera (caroliniana) 

Cornus racemosa 3 Rubus allegheniensis 

Rubus occidentalis Corylus americana 

Staphylea trifolia 1 Crateagus crusgalli 

2 Crateagus mollis 

Hamamelis virginiana 

Symphoricarpos orbiculatus 

Viburnum acerifolium 

Hydrangea arborescens 

Lindera benzoin 

I ,  . ‘  , (  4 
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BASIN 8 

SECTION 1, US6 
Alive Vitality Spec. Species 

Amelanchier laevis 
Alive Vitality Spec. Species 

Lonicera sempervirens 

2 Parthenocissus Quinquefolia 

Physocarpus opulifolius 

Campsis radicans 

Celastrus scandens 

Ceanothus americanus 

Cercis canadensis 

Cornus alternifolia 

Prunus virginiana 

2 Rhus typhina 

Ribes americanum 

Rosa setigera (carolinianaj Cornus amomum 

Cornus racemosa Rubus allegheniensis 

2 Rubus occidentalis Corylus americana 

Crateagus crusgalli 

Crateagus mollis 

Staphylea trifolia 

3 Symphoricarpos orbiculatus 

Hamamelis virginiana Viburnum acerifolium 

Viburnum prunifolium Hydrangea arborescens 

Lindera benzoin 

SECTION 1,  US7 
Vitality Spec. Species 

Amelanchier laevis 

2 Campsis radicans 

Alive - Spec. Species 3 Lonicera sempervirens 

Parthenocissus Quinquefolia 

Physocarpus opulifolius 

Alive Vitality 

Celastrus scandens 

3 Ceanothus americanus Prunus virginiana 

4 Rhus typhina Cercis canadensis 

Cornus alternifolia Ribes americanum 

2 Cornus amomum 

Cornus racemosa 

Rosa setigera (carolinianaj 

2 Rubus allegheniensis 

Rubus o*ccidentalis Corylus americana 

Crateagus crusgalli Staphylea trifolia 

Symphoricarpos orbiculatus Crateagus mollis 

Hamamelis virginiana Viburnum acerifolium 

3 Viburnum prunifolium Hydrangea arborescens 

Lindera benzoin 8 Rhus glabra 
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BASIN 1 

SECTION 
Vitality 

2, WF6 
Spec. Species 

Platanus occidentalis 
Spec Species 2 Acer rubrum 

Alive Vitality Alive 

Acer saccharinum 

Carpinus caroliniana 

Quercus bicolor 

3 Quercus palustris 

1 Fraxinus nigra 

2 Fraxinus pennsylvanica 

3 Salix eriocephala 

Salix nigra 

2 Ulmus americana Liquidambar styraciflua 

3 Nyssa sylvatica 

1 Liriodendron tulipifera 

SECTION 
Vitality 

2, WS8 
Spec. Species 

Rosa palustris 

Salix discolor 

Spec. Species Alive Alive Vitality 

Alnus serrulata 

Aronia melanocarpa 

14 Cephalanthus 
occidentalis 

Salix exigua 

Salix sericea Cornus amomum 

Decondon verticillatus Sambucus canadensis 

Spiraea alba Hypericum prolificum 

Ilex verticillata Spiraea tomentosa 

Ulmus rubra Ribes americanum 

Viburnum Dentatum 

2, w s 9  
Spec. Species 

1 2 Rosa palustris 
Alive 

SECTION 
Vitality Spec. Species 

Alnus serrulata ‘ 9  
Alive Vitality 

4 Salix discolor Aronia melanocarpa 8 

8 

1 1 Cephalanthus 
occidentalis 
Cornus amomum 

Decondon verticillatus 

6 Salix exigua 

6 Salix sericea 

1 0 Sambucus canadensis 

1 4 Spiraea alba Hypericum prolificum 

Ilex verticillata 

Ribes americanum 

5 
9 
5 

1 3 Spiraea tomentosa 

Ulmus rubra 

1 5 Viburnum Dentatum 
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BASIN 1 

Spec. Species 

6 Alnus serrulata 

SECTION 2, W S l O  
Alive Vitality Spec. Species 

6 Rosa palustris 
Alive 

- 

5 Aronia melanocarpa 5 Salix discolor 

Cephalanthus occidentalis Salix exigua 

Cornus amomum 3 Salix sericea 

Decondon verticillatus Sambucus canadensis 

Hypericum prolificum 6 Spiraea alba 

3 Ilex verticillata 6 Spiraea tomentosa 

Ribes americanum 1 Ulmus rubra 

6 Viburnum Dentaturn 

Spec. Species 

Alnus serrulata 

SECTION 2, WS11 
Alive Vifalit y Spec. Species 

1 4 Rosa palustris 
Alive 

Aronia melanocarpa Salix discolor 

Cephalanthus occidentalis Salix exigua 

Cornus amomum Salix sericea 

Decondon verticillatus Sambucus canadensis 

Hypericum prolificum Spiraea alba 

Ilex verticillata Spiraea tomentosa 

Ribes americanum Ulmus rubra 

Viburnum Dentaturn 

Spec. Species 

Alnus serrulata 

SECTION 2, WS12 
Alive Vitality Spec. Species 

Rosa palustris 
Alive 

Aronia melanocarpa Salix discolor 

2 7 Cephalanthus Salix exigua 
occidentalis 
Cornus amomum Salix sericea 

Decondon verticillatus Sambucus canadensis 

Hypericum prolificum Spiraea alba 

Ilex verticillata Spiraea tomentosa 

Ribes americanum Ulmus rubra 

Vitality 

~~ 

Vitalifv 

Vitality 
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Spec Species 

6 rubrum 
3 Acer saccharinurn 

Carpinus caroliniana . 

Fraxinus nigra 

4 Fraxinus pennsylvanica 

3 Liquidambar styraciflua 

2 Nyssa sylvatica 

Spec Species 

2 Acer rubrum 

Acer saccharinum 

2 Carpinus caroliniana 

3 Fraxinus nigra 

3 Fraxinus pennsylvanica 

Liquidambar styraciflua 

Nyssa sylvatica 

Spec Species 

4 Acer rubrum 

2 Acer saccharinum 

3 Carpinus caroliniana 

Fraxinus nigra 

4 Fraxinus pennsylvanica 

2 Liquidambar styraciflua 

4 Nyssa sylvatica 

BASIN 2 

SECTION 2, WF7 
Alive Vitality Spec. Species 

2 Platanus occidentalis 
Alive Vitality 

3 Quercus bicolor 

6 Quercus palustris 

Salix eriocephala 

Salix nigra 

4 Ulrnus americana 

SECTION 2, WF8 
Alive Vitality Spec Species Alive Vital it y 2 Platanus occidentalis 

3 Quercus bicolor 

5 Quercus palustris 

4 Salix eriocephala 

3 Salix nigra 

1 Ulmus americana 

SECTION 2, WF9 
Ahve . Vitality Alive Vitality Spec. Species 

Platanus occidentalis 

5 Quercus bicolor 

Quercus palustris 

Salix eriocephala 

6 Salix nigra 

3 Ulmus americana 

Appendix C 2  - Wetland Species 4n:EachJBasin 
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BASIN 2 

Spec. Species 

Alnus serrulata 

7 Aronia melanocarpa 

Cephalanthus occidentalis 

Cornus amomum 

' 5 Decondon verticillatus 

Hypericum prolificum 

Ilex verticillata 

Ribes americanum 

Spec. Species 

Alnus serrulata 

Aronia melanocarpa 

4 1 Cephalanthus 
occidentalis 
Cornus amomum 

Decondon verticillatus 

Hypericum prolificum 

Ilex verticillata 

Ribes americanum 

Spec. Species 

1 0 Alnus serrulata 

9 Aronia melanocarpa 

12 Cephalanthus 
occidentalis 

1 0 Cornus amomum 

1 0 Decondon verticillatus 

6 Hypericum prolificum 

9 . Ilex verticillata 

Ribes americanum 1 

SECTION 2, WS15 
Alive Vitality Spec. Species 

4 Rosa palustris 

Salix discolor 

Salix exigua 

5 Salix sericea 

4 Sambucus canadensis 

Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

Viburnum Dentaturn 

SECTION 2, WS16 
Alive Vitality Spec. Species 

Rosa palustris 

Salix discolor 

Salix exigua 

Salix sericea 

Sambucus canadensis 

Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

SECTION 2, WS17 
Alive Vitality Spec. Species 

7 Rosa palustris 

5 Salix discolor 

7 Salix exigua 

Salix sericea 

1 1 Sambucus canadensis 

1 2 Spiraea alba 

5 Spiraea tomentosa 

3 "Imus rubra 

3 Viburnum Dentatum 
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3 . i  
. ' , . , I  ' $ ! r  

I d  

Alive Vitality 

Alive Vitality 

Alive Vitality 



Spec. Species 

Acer rubrum 6 
Acer saccharinum 6 
Carpinus caroliniana 6 

Fraxinus nigra 2 
Fraxinus pennsylvanica 6 
Liquidambar styraciflua 7 
Nyssa sylvatica 5 

Spec. Species 

8 Alnus serrutata 

Aronia melanocarpa 

3 Cephalanthus occidentalis 

5 Cornus amomum 

Decondon verticillatus 

Hypericum prolificum 

6 Ilex verticillata 

Ribes americanum 

Spec. Species 

4 Alnus serrulata 

8 Aronia melanocarpa 

3 5 Cephalanthus 
occidentalis 

8 Cornus amomum 

Decondon verticillatus 

Hypericum prolificum 

6 Ilex verticillata 

Ribes americanum 1 
5 Rhus glabra 

Alive 

Alive 

Alive 

BASIN 3 

SECTION 3, WF10 
Vitality Spec. Species Alive Vitality 

Platanus occidentalis 3 
6 Quercus bicolor - 
8 Quercus palustris 

Salix eriocephala 

2 Salix nigra 

2 Ulmus arnericana 

SECTION 3, WS18 
Vitality Spec. Species Alive Vitality 

Rosa palustris 

Salix discolor 

2 Salix exigua 

Salix sericea 

5 Sambucus canadensis 

6 Spiraea alba 

Spiraea tomentosa 

3 Ulmus rubra 

Viburnum Dentatum 

SECTION 3, WS19 
Vitality Spec. Species Alive Vitality 

Rosa palustris 

4 Salix discolor 

Salix exigua 

Salix sericea 

g Sambucus canadensis 

g Spiraea alba 

Spiraea tomentosa 

3 Ulmus rubra 

1 2 Viburnum Dentatum. 
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BASIN 3 

S ECTlO N 
Vitality 

3, ws20 
Spec. Species 

Rosa palustris 

4 Salix discolor 

Spec. Species 

4 Alnus serrulata 
Alive Alive Vitalitv 

Aronia melanocarpa 

Cephalanthus occidentalis 
~ ~~ 5 Salix exigua 

Salix sericea 5 Cornus amomum 

Decondon verticillatus Sambucus canadensis 

Spiraea alba 1 Hypericum prolificum 

Spiraea tomentosa 

Ulmus rubra 

5 Ilex verticillata 

Ribes americanum 

Viburnum Dentatum 

SECTION 
Vitalitv 

3, ws21 
Spec. Species 

Rosa palustris 
Spec. Species 

Alnus serrulata 
Alive Vitality Alive 

Aronia melanocarpa Salix discolor 

2 7 Cephalanthus 
occidentalis 

Salix exigua 

Cornus amomum Salix sericea 

Sambucus canadensis Decondon verticillatus 

Hypericum prolificum Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

Ilex verticillata 

Ribes americanum 

SECTION 
Vitality 

3, ws22 
Spec. Species 

1 4 Rosa palustris 
Spec. Species 

Alnus serrulata 
Alive Alive Vitality 

Salix discolor Aronia melanocarpa 

Cephalanthus occidentalis Salix exigua 

Cornus amomum 

Decondon verticillatus 

Salix sericea 

Sambucus canadensis 

Hypericum prolificum 

Ilex verticillata 

Spiraea alba 

Spiraea tomentosa 

Ribes americanum Ulmus rubra 

Viburnum Dentatum 
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BASIN 4 

SECTION 3, WS23 
Vitality Spec. Species 

Rosa palustris 

Salix discolor 

Salix exigua 

Salix sericea 

8 
8 

Spec. Species 

Alnus serrulata 
Alive Alive Vitality 

5 Aronia melanocarpa 

Cephalanthus occidentalis 

3 Cornus amomum 

Decondon verticillatus Sambucus canadensis 

Spiraea alba 

Spiraea tornentosa 

Ulmus rubra 

1 2 Viburnum Dentatum 

6 
3 Hypericum prolificum 

6 Ilex verticillata 

4 Ribes americanum 

SECTION 3, WS24 
Vitality Spec. Species 

Rosa palustris 

6 Salix discolor 

6 Salix exigua 

Spec. Species 

Alnus serrulata 
Alive Vitalify Alive 

6 Aronia melanocarpa 

5 Cephalanthus occidentalis 

6 Cornus amomum 

1 Decondon verticillatus 

Salix sericea 

6 Sambucus canadensis 

Spiraea alba 

Spiraea tornentosa 

.-.. 

Hypericum prolificum 

6 Ilex verticillata 

Ribes americanum Ulrnus rubra 

g Viburnum Dentatum 

SECTION 3, WS25 
Alive Vitality Spec. Species 

Alnus serrulata 

Aronia melanocarpa 

Alive Vitality Spec. Species 

Rosa palustris 

7 . Salix discolor 

Salix exigua Cephalanthus occidentalis 

Salix sericea 2 6 Cornus amomum 

Decondon verticillatus g Sambucus canadensis 

Spiraea alba 

Spiraea tornentosa 

4 Hypericum prolificum 

Ilex verticillata 

Ribes americanum Ulmus rubra 
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BASIN 4 

Spec. Species 

Alnus serrulata 
Alive 

SECTION 
Vitality 

Aronia melanocarpa 

3, WS26 
Spec. Species 

Rosa palustris 

Salix discolor 

Alive Vitality 

~~ ~ 2 6 Cephalanthus 
occidentalis 

Salix exigua 

Cornus amomurn 

Decondon verticillatus 

Hypericum prolificurn 

Ilex verticillata 

Ribes americanum 

Spec. Species 

3 Alnus serrulata 

Aronia melanocarpa 

Cephalanthus occidentalis 

6 Cornus amornum 

Decondon verticillatus 

4 Hypericum prolificurn 

6 Ilex verticillata 

1 Ribes americanum 

Alive 
SECTION 

Vitality 

Salix sericea 

Sambucus canadensis 

Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

Viburnum Dentaturn 

3, WS27 
Spec. Species 

6 . Rosa palustris 

Salix discolor 

Salix exigua 

Salix sericea 

7 Sambucus canadensis 

Spiraea alba 

3 Spiraea tomentosa 

1 Ulmus rubra 

6 Viburnum Dentaturn 

Appendix C2 - Wetland Species In Each Basin 
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BASIN 5 

SECTION 2, W13 
Spec Species Alive Vitality Spec Species Ahve Vitality 

5 Alnus serrulata Rosa palustris 

Aronia melanocarpa 3 Salix discolor 

Cephalanthus occidentalis 3 Salix exigua 

3 Cornus amomum Salix sericea 

Decondon verticillatus 6 Sambucus canadensis 

Hypericum prolificum Spiraea alba 

6 Ilex verticillata Spiraea tomentosa 

Ribes americanum 4 Ulmus rubra 

7 Viburnum Dentatum 
- 

Spec. Species Alive 

4 Alnus serrulata 

Aronia melanocarpa 

Cephalanthus occidentalis 

5 Cornus amomum 

SECTION 2, WS14 
Vitality Spec. Species 

4 Rosa palustris 
Alive Vitality 

3 Salix discolor 

2 Salix exigua 

Salix sericea 

Decondon verticillatus 1 Sambucus canadensis 

Hypericum prolificum Spiraea alba 

3 Ilex verticillata 4 Spiraea tomentosa 

Ribes americanum 4 Ulmus rubra 

3 Viburnum Dentatum 
- . .  
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BASIN 6 

SECTION 1, WF3 
Spec. Species 

7 Acer rubrum 

3 Acer saccharinum 

Alive Vitality 

3 Carpinus caroliniana 

3 Fraxinus nigra 

3 Fraxinus pennsylvanica 

Liquidambar styraciflua 

Spec. Species 

Platanus occidentalis 
Alive Vitality 

Quercus bicolor 

7 Quercus palustris 

Salix eriocephala 

Salix nigra 

3 Ulmus americana 

Nyssa sylvatica 

Spec. Species 

6 Acer rubrum 

Acer saccharinum 

Alive 

3 Carpinus caroliniana 

1 Fraxinus nigra 

4 Fraxinus pennsylvanica 

3 Liquidambar styraciflua 

SECTION 1, WF4 
Vltallty Spec Species Alive Vliallty 

Platanus occidentalis 

6 Quercus bicolor 

3 Quercus palustris 

Salix eriocephala 

2 Salix nigra 

Ulmus americana 

2 Nyssa sylvatica 

Spec. Species 

4 Acer rubrum 

Alive 

5 Acer saccharinum 

Carpinus caroliniana 

Fraxinus nigra 

3 Fraxinus pennsylvanica 

Liquidambar styraciflua 

SECTION 1, WF5 
Vitality Spec. Species Alive Vitality 

3 Platanus occidentalis 

3 Quercus bicolor 

5 Quercus palustris 

Salix eriocephala 

Salix nigra 

Ulmus americana 

4 Nyssa sylvatica 

Appendix C2 - Wetland Species In Each Basin 



BASIN 6 

SECTION 1 ,  WS4 
Vitality Spec. Species 

3 Alnus serrulata 
Alive Vitality Spec. Species 

Rosa palustris 

3 Salix discolor 

Alive 

3 Aronia melanocarpa 

Cephalanthus occidentalis Salix exigua 

Salix sericea 2 Cornus amomum 

Decondon verticillatus 5 Sambucus canadensis 

Spiraea alba Hypericum prolificum 

3 Ilex verticillata Spiraea tomentosa 

Ulmus. rubra Ribes americanum 

6 Rhus glabra 4 Viburnum Dentatum 
~~ 

SECTION 
Vitalitv 

1 ,  ws5 
Spec. Species Spec. Species 

Alnus serrulata 
Alive Vitality Alive 

Rosa palustris 

Aronia melanocarpa Salix discolor 

. 53 Cephalanthus 
occidentalis 

Salix exigua 

Cornus amomum 

Decondon verticillatus 

Salix sericea 

Sambucus canadensis 

Hypericum prolificum 

Ilex verticillata 

Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

Viburnum Dentatum 

Ribes americanum 

SECTION 
Vitality 

1 ,  WS6 
Spec. Species 

2 7 Rosa palustris 
Spec. Species 

Alnus serrulata 
Alive Alive Vitality 

Aronia melanocarpa Salix discolor 

Salix exigua Cephalanthus occidentalis 

Salix sericea Cornus amomum 

Decondon verticillatus Sambucus canadensis 

Spiraea alba Hypericum prolificum 

Ilex verticillata Spiraea tomentosa 

Ulmus rubra Ribes americanum 

Appendix C 2  - Wetland Species In Each Basin 
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Spec. Species 

3 Alnus serrulata 

Aronia melanocarpa 

2 Cephalanthus occidentalis 

2 Cornus amomum 

Decondon verticillatus 

Hypericum prolificum 

3 Ilex verticillata 

Ribes americanum 

Alive 

BASIN 6 

SECTION 1, WS7 
Vitality Spec. Species 

Rosa palustris 

3 Salix discolor 

Salix exigua 

Salix sericea 

4 Sambucus canadensis 

Spiraea alba 

Spiraea tomentosa 

2 Ulmus rubra 

5 Viburnum Dentatum 

Alive Vitality 



BASIN 7 

SECTION 1,  WF1 
Vitality Spec. Species 

Platanus occidentalis 

3 Quercus bicolor 

Spec. Species 

3 Acer rubrum 
Alive Alive Vitality 

1 Acer saccharinum 

Carpinus caroliniana 4 Quercus palustris 

Salix eriocephala 

Salix nigra 

3 Ulmus americana 

Fraxinus nigra 

3 Fraxinus pennsylvanica 

Liquidambar styraciflua 

2 Nyssa sylvatica 

SECTION 1 ,  WF2 
Alive Vitality Spec. Species 

3 Platanus occidentalis 
Spec. Species 

3 Acer rubrum 

Acer saccharinum 

Alive Vitality 

*.  ,.. 

Quercus bicolor 

Carpinus caroliniana 

Fraxinus nigra 

3 Quercus palustris 

Salix eriocephala 

1 Salix nigra 4, Fraxinus pennsylvanica 

Liquidambar styraciflua Ulmus arnericana 

Nyssa sylvatica 

Alive 
SECTION 1, WS2 

Spec. Species 

5 Alnus serrulata 

3 Aronia melanocarpa 

Cephalanthus occidentalis 

3 Cornus arnomurn 

Decondon verticillatus 

Alive Vitality Spec. Species 

Rosa palustris 

Salix discolor 

Vitality 

Salix exigua 

Salix sericea 

Sambucus canadensis 

Hypericum prolificum 6 Spiraea alba 

5 Spiraea tomentosa 5 Ilex verticillata 

2 Ribes americanum 5 Ulmus rubra 

Viburnum Dentaturn . 
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Spec. Species 

Alnus serrulata 
Alive 

~~~~ ~ 

Aronia melanocarpa 

Cephalanthus occidentalis 

Cornus amomum 

Decondon verticillatus 

Hypericum prolificurn 

Ilex verticillata 

Ribes americanum 

BASIN 7 

SECTION 1, WS3 
Vitality Spec. Species 27 Rosa palustris 

Salix discolor 

Salix exigua 

Appendix C2 - Wetland Species In Each Basin 
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Salix sericea 

Sambucus canadensis 

Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

Viburnum Dentatum 

000092 

Alive Vitality 



Spec. Species 3 Alnus serrulata 

3 Aronia melanocarpa 

Cephalanthus occidentalis 

1 Cornus amomum 
~~ 

Decondon verticillatus 

Hypericum prolificum 
~ 5 Ilex verticillata 

Ribes americanum 

Alive 

BASIN 8 

SECTION 1, WS1 
Vitality 

Appendix C 2  - Wetland Species In Each Basin 

Spec. Species 

Rosa palustris 

2 Salix discolor 

Salix exigua 

Salix sericea 

4 Sambucus canadensis 

Spiraea alba 

Spiraea tomentosa 

Ulmus rubra 

5 Viburnum Dentatum 

Alive Vitality 
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APPENDIX D 
AlPI WETLAND MITIGATION 

Wetland Patches 
PROJECT PLANTING COMPLETION RECORD - FALL 2000 

Patch Species Category No. Date 

WF 1 

w F 2  

Acer rubrum 
Nyssa sylvatica 
Quercus palustris 
Ulmus americana 

Red Maple 
Blackgum 
Pin Oak 
American Elm 

2 
2 
3 
3 

3 
1 

3 
6 
3 
3 
1 
3 

2 
3 
1 
1 
1 

0 
3 
4 
2 
1 

4 
1 
2 

2 
1 
1 
0 

3 
4 
7 
1 
3 
6 
2 
7 
3 
3 

1 S-NOV 
1 S-NOV 
1 S-NOV 
1 5-NOV 

cover 
diversitylaesthetics 
cover 
cover 

Quercus palustris 
Platanus occidentalis 

Pin Oak 
Sycamore 

I5-NOV 
1 S-NOV 

cover 
cover 

WF3 Acer'rubrum 
Quercus palustris 
Ulmus americana 
Carpinus caroliniana 
Fraxinus nigra 
Liquidambar styraciflua 

Red Maple 
Pin Oak 
American Elm 
American Hornbeam 
Black Ash 
Sweetgum 

15-Nov 
IS-NOV 
1 S-NOV 
07-NOv 
07-NOv 
1 S-NOV 

cover 
cover 
cover 
diversity/mast 
diversity 
diversity 

WF4 Nyssa sylvatica 
Quercus palustris 
Carpinus caroliniana 
Fraxinus nigra 
Liquidambar styraciflua 

Blackgum 
Pin Oak 
American Hornbeam 
Black Ash 
Sweetgum 

diversity/aesthetics 
cover 
diversity/mast 
diversity 
diversity 

1 S-NOV 
1 S-NOV 
07-NOv 
07-NOv 
1 S-NOV 

w F 5  Acer rubrum 
Nyssa sylvatica 
Quercus palustris 
Acer saccharinum 
Quercus bicolor 

Red Maple 
Blackgum 
Pin Oak 
Sugar Maple 
Swamp White Oak 

cover 
diversity/aesthetics 
cover 
cover 
cover 

wF7 

w F 9  

Acer rubrum 
Quercus palustris 
Ulmus americana 

Red Maple 
Pin Oak 
American Elm 

cover 
cover 
cover 

Acer rubrum 
Nyssa sylvatica 
Carpinus caroliniana 
Liquidambar styraciflua 

Red Maple 
Blackgum 
American Hornbeam 
Sweetgum 

16-Nov 
1 6-Nov 
06-NOv 

cover 
diversity/aesthetics 
diversity/mast 
diversity 

WFlO Acer rubrum 
Nyss2 sy!v.tic. 
Quercus palustris 
Ulmus americana 
Platanus occidentalis 
Carpinus caroliniana 
Fraxinus nigra 
Liquidambar styraciflua 
Acer saccharinum 
Quercus bicolor 

Red Maple 

Pin Oak 
American Elm 
Sycamore 
American Hornbeam 
Black Ash 
Sweetgum 
Sugar Maple 
Swamp White Oak 

B!acLgn!E 
cover 
diversi!)/~iPs!he!ics 
cover 
cover 
cover 
diversitylmast 
diversity 
diversity 
cover 
cover 

I S-NOV 
! 5 -Ncv 
IS-NOV 
1 S-NOV 
1 S-NOV 
06-Nov 
O6-Nov 
1 5-NOV 
1 S-NOV 
1 S-NOV 

. - h , ; .  $Lt:*:$' 
+ ,  , * J  . 
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APPENDIX D 
AlPI WETLAND MITIGATION 

Wetland Patches 
PROJECT PLANTING COMPLETION RECORD - FALL 2000 

Patch Species Category No. Date 

WSI Alnus sermlata 
Ilex verticillata 
Salix discolor 

Smooth Alder cover 
Winterberry aesthetics 
Pussy Willow cover 

WS2 Alnus sermlata Smooth Alder cover 
Ilex verticillata Winterberry aesthetics 
Spirea tomentosa Steeplebush aesthetics 
Ulnus rubra Slippery Elm cover 

WS4 Alnus sermlata Smooth Alder cover 
Ilex verticillata Winterberry aesthetics 
Salix discolor Pussy Willow cover 
Aronia melanocarpa Black Chokeberry aesthetics 
Sambucus canadensis Elderberry fruit 
Viburnum dentatum Southern Arrowood cover 
Rhus Smooth Sumac cover 

WS7 Alnus sermlata 
Ilex verticillata 
Salix discolor 
Ulnus rubra 
Sambucus canadensis 
Viburnum dentatum 

Smooth Alder cover 
Winterberry aesthetics 
Pussy Willow cover 
Slippery Elm cover 
Elderberry fruit 
Southern Arrowood cover 

WS9 Alnus sermlata Smooth Alder cover 
Viburnum dentatum Southern Arrowood cover 
Hypericum prolificum Shrubby St. John's Wort diversity 
Rosa palustris Swamp Rose aesthetics 

WS 10 Alms serrulata Smooth Alder cover 
Spirea tomentosa Steeplebush aesthetics 
Viburnum dentatum Southern Arrowood cover 
Rosa palustris Swamp Rose aesthetics 
Spirea alba Meadowsweet aesthetics 

WS 13 A h u s  sermlata Smooth Alder 
Ilex verticillata Winterberry 
Ulmus rubra Slippery Elm 
Sambucus canadensis Elderberry 
Viburnum dentatum Southern Arrowood 

cover 
aesthetics 
cover 
h i t  
cover 

W s  14 Alnus sermlata Smooth Alder cover 
Ilex verticillata Winterberry aesthetics 
Spirea tomentosa Steeplebush aesthetics 
Ulmus rubra Slippery Elm cover 
Sambucus canadensis Elderberry h i t  

. Viburnum dentatum Southern Arrowood cover 

3 O7-Nov 
2 OT-NOV 
2 07-Nov 

5 07-Nov 
1 O7-Nov 
5 07-Nov 
5 07-Nov 

3 07-Nov 
1 07-Nov 
2 07-Nov 
1 3 1 -0ct 
3 3 I -0ct 
2 3 1 -0ct 
6 

2 O6-Nov 

3 O6-Nov 
2 07-Nov 

2 06-Nov 
3 07-Nov 
5 O7-Nov 

5 
6 02-Nov 
2 02-Nov 
4 OZNOV 

4 02-Nov 
1 02-Nov 
4 02-Nov 
2 02-Nov 
1 02-Nov 

4 02-Nov 
2 .  02-Nov 
4 02-Nov 
2 02-Nov 
7 02-Nov 

3 
1 
2 02-Nov 
4 02-Nov 
I 02-Nov 
3 02-Nov 

3 - q .  ., , . 
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APPENJlIX D 

AlPI WETLAND MITIGATION 

Wetland Patches 
PROJECT PLANTING COMPLETION RECORD - FALL 2000 

Patch Species Category No. Date 

WS17 A h u s  sermlata 
Ulmus rubra 
Sambucus canadensis 
Viburnum dentatum 
Hypericum prolificum 
Spirea alba 
Rhus 

WSI 8 Ahus  sermlata 
Ulmus rubra 
Sambucus canadensis 
Spirea alba 

WS19 Salix discolor 
Sambucus canadensis 
Spirea alba 
Cephalanthus occidentalis 
Rhus 

WS27 A h u s  sermlata 
Spirea tomentosa 
Ulmus rubra 
Sambucus canadensis 
Viburnum dentatum 
Hypericum prolificum 

Smooth Alder 
Slippery Elm 
Elderberry 
Southern Arrowood 
Shrubby St. John's Wnrt 
Meadowsweet 
Smooth Sumac 

Smooth Alder 
Slippery Elm 
Elderbemy 
Meadowsweet 

Pussy Willow 
Elderberry 
Meadowsweet 
Buttonbush 
Smooth Sumac 

Smooth Alder 
Steeplebush 
Slippery Elm 
Elderbeny 
Southem Arrowood 
Shrubby St. John's Wort 

cover 
cover 
fruit 
cover 
diversity 
aesthetics 
cover 

cover 
cover 
fruit 
aesthetics 

cover 
fruit 
aesthetics 
cover 
cover 

cover 
aesthetics 
cover 
fruit 
cover 
diversity 

2 02-Nov 
3 02-Nov 
3 02-Nov 
2 02-Nov 
4 02-Nc:. 
6 02-Nov 
3 

4 02-Nov 
3 02-Nov 
1 02-Nov 
1 02-Nov 

4 02-Nov 
1 OZNOV 
5 02-Nov 
35 02-Nov 
5 

2 02-Nov 
3 02-Nov 
1 02-Nov 
1 OZNOV 
1 02-Nov 
4 02-Nov 



Appendix D 
Patches Planted In Fall 2000 
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Appendix D 
Patches To Be Planted In Spring 2001 

I 
SECTION I 1 SECTION 2 

I 
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APPENDIX E 
PERCENT NATIVE COVER ESTIMATES 

Percent Native 
Wetland Cover 

Category Native Plants Basin 

1 

2, 
3 
4 
5 
6 
7 
8 

Medium-Sparse 

Sparse 
Sparse 
Sparse 
Sparse 
Medium-Sparse 
Medium-Sparse 
Sparse 

Rushes (Juncus sp.; Scirpus sp.), Little Bluestem, 
Indiangrass 
Switchgrass 
Switchgrass 
Switchgrass 
Rushes (Juncus sp.; Scirpus sp.), Water plantain 
Prairie cordgrass, Indiangrass, Switchgrass 
Prairie cordgrass, Big Bluestem 
Indiangrass, Big Bluestem 

FER\NATURALRES\WETLDMON-AppE\September 28,2001 E- 1 
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APPENDIX F 
WATER LEVEL AND SHALLOW WELLS MEASUREMENTS 

Wetland Monitoring 2000 (A1 PI Wetland Project) 

Shallow Well Measurements 

Mar-00 Apr-00 May-00 Jun-00 JuI-00 Aug-00 Sep-00 Oct-00 

Depth (ft)' Depth (ft)' Depth (ft)' Depth (ft)' Depth (ft)' Depth (ft)' Depth (ft)' Basin Depth (ft)' 

0.16 

0.18 
0.12 

under water 
0.02 

0.42 

0.54 
0.47 

' depth from ground surface 

Water Depths 

0.93 

0.3 
0.1 

under water 
0.62 

no water 
0.86 

no water 

0.92 

0.32 
0.1 

under water 
0.9 

no water 
1 

dry 

0.94 

0.38 
under water 
under water 

no water 
no water 
no water 
no water 

0.32 

0.28 

under water 
under water 

0.66 

no water 
0.58 

no water 

1.22 
1.32 

under water 
0.24 

no water 
no water 

1.04 

no water 

1.06 

1.34 

0.26 

0.66 
1.44 

no water 
no watcr 

no water (moist) 

0.4 

0.54 
under water 

0.2 

0.96 

1.54 

1.02 
1.36 

Depth (ft) Depth (ft) e Basin Depth (ft) Depth (ft) Depth (ft) Depth (ft) Depth (ft) Depth (ft) 
e e 
F 1 1 . 1  1 .1  1.2 1.15 1.2 1 1 1 

2 1.6 1.4 1.5 1.45 I .6 1 0.8 1.1 I 

4 1.6 1.5 1.5 1.3 1.5 1 . 1  1 G8' 1.3 
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3 -- 
A -- 1 Shallow Monitoring Well Location 
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APPENDIX G 
WATER QUALITY - SURFACE WATER 

March 23,2000 
Weather: 55.1°F, sunny / overcast 

Cnndiirtivitv Tiirhiditv 
Basin D.O. mg/l Temp (Celsius) PH Color Odor 

1 0.8 13 7.8 12.6 6.44 It. Yellow no 
2 0.364 5 10.2 14.6 7.15 It. Yellow no 

)c.  4 0.399 0 8.81 12.1 6.8 clear no 
5 0.93 0 10.36 12.6 6.59 clear no 
6 0.99 0 10.31 13.7 6.63 clear no 

" Z L  

-.I 

. I  - --. .. 2.7 

May 4,2000 
Weather: 68.3"F, sunny and warm 

Conductivity Turbidity 
Basin D.O. mg/l Temp (Celsius) PH Color Odor 

(mS/cm)' (NTU)~ 

1 1 3 4.2 23 7.3 It. Brown no 
2 0.46 4 6 23 7.1 It. Brown no 
4 0.37 2 6.9 22 7.4 green no 
5 1.9 12 5.3 23 7.4 yellowhrown no 

1.2 2 4.4 23 7.6 It. Green no -- 
I 

e@ 
a3 

plr 
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APPENDIX G 
WATER QUALITY - SURFACE WATER 

.<  - . -  'k July 24,2000 
. . Weather: 72.8'F, sunny .<--'2 

1 .. 
Conductivity Turbidity - Basin D.O. mg/l Temp (Celsius) PH Color Odor 

-rJ x (mS/cm)' W w 2  

0.64 9 6.35 23.1 8.25 clear no 
0.425 20 5.93 24.2 8.12 It. Brown no 
0.336 11 6.75 24.3 7.2 1 green slight 

0.543 3 5.41 22.2 8.3 1 It. Green no 
1.24 23 9.63 24.2 9.28 yellowhrown fish smell 

November 28,2000 
Weather: 49.0°F, sunny 

Conductivity Turbidity Odor 
Basin D.O. mg/l Temp (Celsius) PH Color 0 (mS/cm)' (NTU)' 

0 1 0.645 1 8.0 1 24.5 8.94 clear no 
a 

2 0.384 2 6.2 1 23 8.56 clear no 
4 0.3 4 7.5 23.8 9.15 clear no a 

4 
5 0.891 16 6.71 24.2 9.09 
6 0.463 4 8.25 25.2 9.49 clear no 

none 1 t.brown 

' microsemens per centimeter 
nephelometric units 2 
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FEMP-A 1 PI-WETLD-MONITORRPT-FINAL 
20700-RP-OOO2, Revision 0 

September 200 1 

APPENDIXH ' 

WILDLIFE OBSERVATIONS AT THE AlPI WETLAND FOR THE YEAR 2000 

Birds: 
Corus brachyrhynchos (American Crow) 
Turdus migratorius (American Robin) 
Hirundo rustic (Barn Swallow) 
Anas discors (Blue-winged Teal) 
Branta canadensis (Canada Goose) 
Anas cyanoptera (Cinnamon Teal) 
Bucephala clangula (Common Goldeneye) 
Quiscalus quiscula (Common Grackle) 
Sialia sialis (Eastern Bluebird) 
Tyrannus tyrannus (Eastern Kingbird) 
Sturnella magna (Eastern Meadowlark) 
Sturnus vulgaris (European Starling) 
Spizella pusilla (Field Sparrow) 
Ardea herodias (Great Blue Heron) 
Butorides striates (Green Heron) 
Troglopytes aedon (House Wren) 
Falco sparverius (Kestrel) 
Charadrius voci$eru (Killdeer) 
Tringa fravipes (Lesser Yellowlegs) 
Anas platyrhynchos (Mallard) 
Zenaida macroura (Mourning Dove) 
Carninalis cardinalis (Northern Cardinal) 
Mim us polyglott os (Northern Mockingbird) 
Progne subis (Purple Martin) 
Buteo jamaicensis (Red tailed Hawk) 
Agelaius phoeniceus (Red-winged Blackbird) 
Archilochus colubris (Ruby-Throated 
Hummingbird) 
Tringa solitaria (Solitary Sandpiper) 
Melospiza melodia (Song Sparrow) 
Tachycineta bicolor (Tree Swallow) 
Cathartes aura (Turkey Vulture) 
Aix sponsa (Wood Duck) 

. L  

FER\NATURALRESbWETLDMON2IhO-RVO\Sepiernber 28.2001 (2 10 PM) H- 1 

Herpetofauna: 
Nerodia sipedon (Northern Watersnake) 
Acris crepitans (Cricketfrog) 
Rana catesbeina (Bullfrog) 
BuJ3 americanus (American Toad) 

Mammals: 
Canis latrans (Coyote) 
Sciurus niger (Fox Squirrel) 
Procyon lotor (North American Raccoon) 
Mephitis mephitis (Striped skunk) 
Odocoileus virginianus (White-tailed Deer) 

odBo109 
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FEMP-A 1 PI-WETLD-MONITORRPT-FINAL 
20700-RP-0o02, Revision 0 

September 2001 

NESTING OBSERVATIONS 
(AlPI WETLAND MITIGATION PROJECT FOR THE YEAR 2000) 

Bird activity in boxes provided within the Wetland Mitigation Area of AlPI were checked on 

July 5,2000. The nest, in each box containing a nest, was checked to determine if there had been any use 

by birds, to identify the type of nest or nests, and to determine the number of clutches of nestlings which 

had been possibly hatched. 

The boxes have been identified with an alpha-numeric identifier that reflects the grass, shrub, or tree 

patch where the box is located. The final alpha character is represented as follows: 

B - bats 
D - ducks (Wood Duck Boxes) 
K - kestrels 
T - tree swallows 
W - wren 

Section 1 

u s 3 - w  

US1 1-T 

WF4-w 

OW4-D 

One active wen nest 

One house sparrow nest (not active) was removed 

Wasp nest in box 

One mallard nest in box 

Section 2 

UG7-T Three layers of nests were found in box. First nest was a bluebird nest. Second 
nest was a tree swallow nest. Current nest was a house sparrow nest with three 
eggs. All nests were removed from the box. 

UFS-B No signs of activity 

UFS-w 

USlS-T One tree swallow nest 

Wasp nest along with mud dauber nest 

UF6-B No signs of activity 

UF6-W Active tree swallow nest with two eggs 
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UF8-K 

UF8-W 

US2 1 -T 

UF9-T 

WF9-B 

OW7-D 

OW9-D 

Basin 3-W 

Basin 4-W 

US30-T 

UG 1 8-T 

UF13-B 

US32-T 

UFl5-W 

OW15-D 

. -  3911 
FEMP-A 1 PI-WETLD-MONITORRFT-FINAL 

20700-Rp-ooo2, Revision 0 
September 2001 

One mallard nest in box 

Wasp nest in box 

Two layers of nest were found in the box. The first was a bluebird nest and the 
current nest is a wren nest (unable to see if there are any eggs in the nest). 

Two layers of nest were found in the box. The current nest is a tree swallow nest 
wiui I I V C  cggb. Unable io verify the type of bird in the first nest. --._ L1- c--- - - -  

No current occupants in bat box, but some evidence of droppings on the side of 
paneling pieces in the box. 

No signs of activity 

No signs of activity 

Section 3 

Wasp nest found in box 

Spider nest and wasp nest 

Two layers in box, with the first being a tree swallow nest and the current nest 
being a bluebird nest with three eggs 

One nest in box, a bluebird nest 

No curent occupants, but evidence of possible past use 

Box had contained two tree swallow nests this season 

No activity except by wasp 

No signs of activity 

Nests were removed from boxes not showing any current activity. 
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APPENDIX I 

MONITORING SCHEDULE 



c. . !* Appendix I 

Monitoring Year 

Year One (2000) 

80% survival 
80% cover 
Water levels 
Water quality 
Wildlife presence 
Visual change 
Soils 
Nest box cleanout 

Year Two (2001) 

80% survival (if not in yr. 1) 
80% cover (if not in yr. 1) 
Water levels 
Water quality 
Wildlife presence 
Visual change 
Nest box cleanout 

Year Three (2002) 

80% survival (if required) 
80% cover (if required) 
Aquatic organisms 
Water levels 
Water quality 
Wildlife presence 
Visual change 
Aerial photographs 
Nest box cleanout 

Year Four (2003) 

80% survival (if required) 
80% cover (if required) 
Water levels 
Water quality 
Wildlife presence 
Visual change 
Nest box cleanout 

Year Five (2004) 

Ecological inventory 
80% cover (if required) 
Water levels 
Water quality 
Wildlife presence 
Wetland flora 
Visual change 
Nest box cleanout 

Wetland Mitigation (A1 ,PI) Monitoring Schedule 

Task Month 

mortality count 
basin sampling 
measure water depths 
record observations 
record observations 
phn!ographs 
baseline conditions 
cleanoutldisinfect 

mortality count 
patch sampling 
measure water depths 
record observations 
record observations 
photographs 
cleanout/disinfect 

mortality count 
patch sampling 
macroinverte brates 
measure water depths 
record observations 
record observations 
photographs 
helicopter 
cleanoutldisinfect 

mortality count 
patch sampling 
measure water depths 
record observations 
record observations 
photographs 
cleanoutldisinfect 

woody plant census 
patch sampling 
measure water depths 
record observations 
record observations 
basin sampling 
photographs 
cleanoutldisinfect 

September 
September 
Monthly (Mar-Oct) 
March, May, July, September 
Monthly (Mar-Oct) 
May, September 

winter 
May 

September 
September 
MaySeptember 
May September 
May September 
May, September 
winter 

September 
September 
May 
May September 
May September 
MaySeptember 
May, September 
Sept./Oct. 
winter 

September 
September 
May,September 
May September 
May September 
May, September 
winter 

September 
September 
May,September 
May ,September 

September 
May, September 
winter 

May 
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