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Abbreviations 

A/P Area to Perimeter Ratio 

AIBI Amphibian Index of Biotic Integrity 

BAP Borrow Area Project 

CC Coefficient of Conservatism 

DBH Diameter at Breast Height 

DOE U.S. Department of Energy 

FACW Facultative Wet  

FPA Former Production Area 

FQAI Floristic Quality Assessment Index 

GIS Graphical Information System 

NPP Northern Pine Plantation 

NRRP Natural Resource Restoration Plan 

NRT Natural Resource Trustee 

NWE Northern Woodlot Enhancement 

OBL Obligate 

Ohio EPA Ohio Environmental Protection Agency 

USACE U.S. Army Corps of Engineers 

VIBI Vegetation Index of Biotic Integrity 

WM1 Wetland Mitigation Phase I 

WM2 Wetland Mitigation Phase II 

WMMP Fernald Preserve Wetland Mitigation Monitoring Plan 

WMMR Fernald Preserve Wetland Mitigation Monitoring Report 
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Measurement Abbreviations 

cm centimeters 

m2 meter squared 
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D.1.0 Ecological Restoration Monitoring 

Ecological restoration monitoring at the Fernald Preserve in 2011 involved completing the 
wetland mitigation monitoring program, as well as characterization of forest communities as part 
of functional monitoring. Implementation monitoring was conducted in 2011 as well, as a 
follow-up to the Natural Resource Trustee (NRT) “Resolution No. 3” projects. Species inventory 
activities also took place, including reptile and small mammal coverboards.  
 
Wetland mitigation monitoring, functional phase monitoring and implementation monitoring are 
required as a result of the natural resource damage settlement between U. S. Department of 
Energy (DOE), Ohio Environmental Protection Agency (Ohio EPA) and U.S. Department of 
Interior. The Fernald Preserve Natural Resource Restoration Plan (NRRP) specifies ecological 
restoration monitoring requirements (State of Ohio 2008).  
 
D.1.1 Wetland Mitigation Monitoring 
 
Enhanced wetland mitigation monitoring was to take place from 2009 through 2011, as specified 
in the Fernald Preserve Wetland Mitigation Monitoring Plan (WMMP, DOE 2009). For 2011, 
activities included vegetation surveys, amphibian monitoring, hydrological monitoring and soil 
biogeochemical sampling. A jurisdictional wetland delineation was also conducted, in order to 
calculate the extent of mitigation wetland acreage created. Wetland perimeter to area ratios and 
basin morphometry were calculated as well, Figure D−1 shows the wetland areas that are 
included in the wetland mitigation monitoring program. 
 
The discussion below summarizes 2011 activities only. The Fernald Preserve Wetland 
Mitigation Monitoring Report (WMMR, DOE 2012) presents detailed discussions of the three-
year monitoring effort, as well as a comparison to mitigation performance standards that were 
established in the WMMP (DOE 2009).  
 
D.1.1.1 Jurisdictional Wetland Delineation and Other Design Parameters 
 
Mitigation wetland acreage was estimated via a jurisdictional wetland delineation. The 
1987 U.S. Army Corp of Engineers (USACE) Wetland Delineation Manual (USACE 1987) and 
associated Interim Regional Supplement to the Corps of Engineers Wetlands Delineation 
Manual: Midwest Region (USACE 2008) were used to delineate wetland boundaries within all 
evaluated wetland basins. Fieldwork commenced in late May 2011 and continued through 
July 2011. Field personnel identified major landscape or vegetation units within each of the 
23 wetland areas to be evaluated. One or more delineation sample points were selected from each 
basin. Two indicator tests were applied to determine the presence of hydrophytic vegetation and 
hydric soil in order to determine whether the delineation sample point fell within a wetland area, 
thus determining the wetland boundary. Landscape-level photographs and photographs of 
vegetation and soil, were taken at each sample point. Each sample point was documented with a 
Midwest Region Wetland Determination Data Form (USACE 2008). Pursuant to Ohio EPA 
monitoring protocols (Mack 2004), net wetland acreage was calculated by subtracting the area of 
unvegetated open water (above 10 percent) from the total acreage within the delineation 
boundary. 
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A total of 31.3 acres of jurisdictional wetlands was delineated across the wetland areas included 
in the monitoring program. Table D-1 provides wetland acreages by basin. Figures D–2A 
through D–2E show the wetland delineation boundary within each basin, along with delineation 
sample locations. The delineation acreage is well in excess of the 17.85 acres of mitigation 
wetlands specified in the WMMP. 
 
Additional design parameter performance standards include a perimeter to area ratio of greater 
than 75 percent, and basin morphometry of greater than 15:1 ratio (i.e., less than 6.8 percent side 
slope). Basin morphometry and perimeter-to-area ratio were estimated using Graphical 
Information System (GIS) measurement and analytical tools. Delineation boundaries were used 
to calculate morphometry via slope histograms. Slope percentage was determined for all areas 
within the wetland boundary. Pursuant to the Ohio EPA monitoring protocols, the performance 
standard is met when greater than 50 percent of the wetland area has a slope of less than 
6.8 percent. 
 
Because impacted wetlands were lost during remediation, a “basin to basin” comparison for 
determining perimeter to area ratio was not possible. Instead, the ratio was calculated on a 
sitewide basis. The total length of mitigation wetlands is approximately 84 percent of the total 
impacted wetland length. Therefore, the 75 percent performance standard is met. Note that since 
this calculation is for all wetlands evaluated, basin-specific percentages are not presented in 
Table D–1. 
 
For basin morphometry (percent side slopes), Table D–1 shows that this performance standard 
was met for all basins except FPAW7. This is most likely an artifact of the way that 
morphometry is calculated. The “open water” portions of the wetland areas are excluded from 
the area calculations by the GIS program. Most of FPAW7 consists of a level, emergent wetland 
community. Since the GIS shape considers this area “open water” it is not included in the 
calculation. If it were included, FPAW7 would certainly meet the greater than 50 percent 
performance standard. 
 
D.1.1.2 Hydrologic Regime Parameters 
 
Hydrological monitoring consists of daily water level readings from shallow wells 
(i.e., piezometers) that were installed in late 2009. The location of piezometers within site 
wetlands is shown on Figures D–2A to D–2E. Table D–2 summarizes the 2011 findings.  
 
There are three performance standards associated with water levels: the average depth to water 
from ground surface should be less than 29.4 centimeters (cm), water should be present in 
the root zone (less than 30 cm from ground surface) more than 53 percent of the time, and the 
“flashiness index” of the basin should be less than 2.0. Flashiness index is determined by 
calculating the absolute value of daily water elevation differences and averaging them 
throughout the year.  
 
Table D–2 shows that most wetlands met both the root zone standard and average depth 
standard. All basins met the standard for flashiness index. These findings are as expected for 
surface water-fed emergent wetlands such as those at Fernald. Hydrographs, which are included 
in Figures D–3A to D–3W showed a similar trend as in 2010, with variation dictated by 
precipitation. Over 60 inches of rain fell onsite in 2011, making it the wettest year on record. 
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Nevertheless, most basins experienced a drawdown of water in the fall. This pattern is 
consistent with other surface water-fed wetlands in Ohio (Mack 2004). Note that the results 
presented in the hydrographs and in Table D–2 are slightly different than what is reported in 
the WMMR (DOE 2012). These SER results represent the entire calendar year, while the 
values presented in the WMMR were through October 15, 2011. Notes are provided on the 
hydrograph charts indicating when the piezometer was dry, or when data was not collected due 
to transducer failure. 
 
D.1.1.3 Vegetation Parameters and Vegetation Index of Biotic Integrity 
 
Several vegetation parameters are used to compare on-site restored wetlands against performance 
criteria established by Ohio EPA (Mack 2004). Parameters include less than 10 percent of 
unvegetated open water, greater than 75 percent native perennial hydrophytes, and a Vegetation 
Index of Biotic Integrity (VIBI) of 48 to 63. All of these metrics are obtained via fixed plot 
vegetation survey, where ten 10-meter by 10-meter modules are established and surveyed for 
species richness. The 10 plots are arranged to be representative of the vegetation within a 
particular wetland area. Usually, the fixed plot grid is laid out in a 2-module by 5-module 
pattern. However, this configuration can be altered if conditions warrant. For instance, a 
1-module by 10-module pattern may be used to survey a long, narrow stretch of wetland 
vegetation along a shoreline. Four of the 10 modules are intensively monitored, with cover and 
biomass data collected in addition to species richness. Field procedures are documented in the 
Fernald Preserve Ecological Monitoring Methods Plan (DOE 2010). 
 
Unvegetated open water is determined from cover estimates taken during the fixed plot surveys. 
The percentage of native perennial hydrophytes is estimated via species richness values for each 
wetland basin. The Ohio Floristic Quality Assessment Index (FQAI) Database is used to 
determine nativity status (Andreas 2004). 
 
The VIBI is calculated using 10 metrics. Collected vegetation data are used to assign a score 
(0, 3, 7, 10) for each of the 10 metrics, which results in a composite score for a given wetland 
between 0 and 100. The WMMP (DOE 2009) established that site wetland areas will be 
evaluated against the emergent wetland performance criteria. Therefore, the VIBI metrics 
calculated from the collected vegetation data include the following: 

1. Carex Richness: The total number of species in the genus Carex. 

2. Dicot Richness: The total number of native species that are dicotyledons. 

3. Shrub Richness: The total number of native wetland shrubs. 

4. Hydrophyte Richness: The total number of native species that have a facultative wetland 
(FACW) or obligate (OBL) wetland indicator status. 

5. Annual/Perennial Ratio (A/P Ratio): The number of annual species divided by the number of 
perennial species. 

6. FQAI: The sum of Coefficient of Conservatism (CC) values is divided by the square root of 
the total number of species.  

7. Percent Sensitive Species: The sum of relative cover for all species with CC of 6 or higher. 

8. Percent Tolerant Species: The sum of relative cover for all species with CC of 2 or less. This 
includes non-native species, which are assigned a CC of 0. 
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9. Percent Invasive Graminoids: The sum of the relative cover for reed canary grass 
(Phalaris arundacea), cattails (Typha spp.), and giant reed (Phragmites australis). 

10. Biomass: Average grams per square meter (m2) of standing biomass samples. Four biomass 
samples were collected in each wetland basin; one from each of the four intensive modules. 

 
Figures D–2A to D–2E show the location of fixed plot grids within each wetland basin 
evaluated. Data summaries for each of the wetland basins are provided in Table D–3. 
Basin-specific species lists are included in Tables D–4 to D–26. As discussed in the WMMR, 
results of the vegetation surveys are mixed. Most basins met the unvegetated open water 
standard. Most of the basins that did not meet the standard were created adjacent to larger open 
water bodies. For the percent native perennial hydrophytes, many basins either met the standard 
or came close. As the basin-specific tables show, some basins are influenced by non-native 
species such as cattail (Typha x glauca). 
 
There may be some benefit to wetlands that are located near existing forest communities. All of 
the wetlands in the Northern Pine Plantation (NPP) and Wetland Mitigation Phase II (WM2) met 
the VIBI performance standard. These wetland areas are both located in the northern part of the 
site, adjacent to undisturbed woodlots (Figure D–1). The basin-specific tables show that the 
WM2 basins benefit from establishment of volunteer woody vegetation. For other wetland areas, 
it is difficult to discern a pattern for vegetation. Additional monitoring in future years would help 
to establish trends.  
 
D.1.1.4 Soil Biogeochemical Parameters and Water Chemistry 
 
Soil and water samples were collected at each wetland basin. Pursuant to Ohio EPA monitoring 
protocols, six samples were collected: five in a “Y” shaped pattern that extended into the wetland 
basin and one at the center of vegetation monitoring fixed plots (Mack 2004). Samples were 
analyzed for total nitrogen, total organic carbon, and percent solids. Median values were 
calculated for all parameters in each basin. Additionally, a surface water grab sample was 
collected in each basin and analyzed for a number of water quality parameters. Sample locations 
are shown on Figures D–2A to D–2E. 
 
Table D–27 provides the results of soil and water chemistry sampling. For soil sampling, the 
only performance standards that were obtained were for percent total organic carbon in three of 
the Former Production Area basins. These results are consistent with other wetland mitigation 
evaluations in Ohio (Fennessy 2004). The compacted clay that is needed to construct surface 
water-fed wetlands limits the establishment of a loose, organic soil column. Field observations 
showed that there was strong stratification in the soil samples, with a thin organic layer sitting on 
top of a dense clay horizon. It is expected that biogeochemistry will improve over time. 
Hydrologic and vegetation results show that basins are sufficiently inundated and that wetland 
vegetation is well established. These factors will lend to gradual buildup of the organic soils that 
are characteristic of natural wetlands. 
 
There are no performance standards associated with water quality. All of the results appear to be 
within normal range of conditions. 
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D.1.1.5 Amphibian Index of Biotic Integrity 
 
The use of the Amphibian Index of Biotic Integrity (AIBI) is an additional tool for evaluation of 
wetlands as detailed in the WMMP (DOE 2009). The purpose of the AIBI is to use amphibian 
communities in wetlands as indicators of overall wetland conditions. The data collected provides 
information on species richness and abundance per wetland basin. While there are no 
performance standards associated with AIBI calculations, the results do provide a good 
indication of mitigation wetland ecological services and functions. 
 
Monitoring and data collection are conducted three times between late February and early July, 
with each event spaced approximately six weeks apart. Late winter to early spring sampling 
(late February to early April) allows for monitoring of adult salamanders, early breeding frogs 
and macroinvertebrates. Middle spring sampling (late April to mid May) is conducted to collect 
adult frog species, amphibian larvae, and macroinvertebrates. Late spring to early summer 
sampling (early June to early July) is conducted to collect well-developed amphibian larvae and 
macroinvertebrates.  
 
Ten funnel traps are placed evenly around the perimeter of a wetland basin. The distance 
between each trap was determined by pacing around the wetland perimeter and dividing the total 
paces by 10. Traps are placed on the substrates of the wetland and partially submerged. The traps 
are left at the designated locations for 24 hours to ensure results for diurnal and nocturnal activity 
patterns. Traps are not baited. Funnel traps are similar in size and shape to a commercial minnow 
trap but constructed with a smaller mesh aluminum screen. Cylinders are 18 inches long and 
8 inches in diameter with fiberglass cones on each end. The funnels are directed inward and 
contain a 1.75-inch-diameter circular opening in the middle. The monitoring methods described 
above are in accordance with Integrated Wetland Assessment Program Part 7: Amphibian Index 
of Biotic Integrity for Ohio Wetlands (Micacchion 2004). 
 
The AIBI is calculated using five metrics. Amphibian data are used to assign a score (0, 3, 7, 10) 
for each of the 5 metrics resulting in a composite score for a given wetland between 0 and 50. 
The WMMP established that site wetland areas will be evaluated against the emergent wetland 
performance criteria (DOE 2009), therefore, the AIBI metrics calculated from the collected 
amphibian data include the following: 

• Amphibian Quality Assessment Index: A weighted index that takes into account both the 
sensitivity of individual species and the number of individuals collected. The sum of each 
individual species is multiplied by its associated CC score. This total is then divided by the 
total number of amphibians collected in the wetland.  

• Relative Abundance of Sensitive Species: The sum for all species with CC of six or higher 
divided by the total number of amphibians. 

• Relative Abundance of Tolerant Species: The sum for all species with CC of three or less 
divided by the total number of amphibians. 

• Number of Pond Breeding Salamanders Species: Adult pond breeding ambystomatid 
salamander species are primarily terrestrial; however, egg and larval life stages are aquatic. 

• Presence of Spotted Salamanders or Wood Frogs: These two species are indicators of 
relatively undisturbed conditions. Neither occurs at sites that are severely degraded.  
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Fifteen wetland basins within five different restoration areas were surveyed in 2011.  
Figures D–2A to D–2E show the wetland areas that are included in the amphibian 
monitoring program.  
 
Scoring metrics and results of the amphibian monitoring program are provided in Table D–28. 
Table D–29 lists the amphibian species observed in 2011. These tables show that several of the 
onsite mitigation wetlands are developing into good habitat for amphibians. It is interesting to 
note the importance of placement of created wetlands. As with the vegetation results discussed 
above, most of the basins that support ambystomatid salamanders are located adjacent to 
established forest communities. The NPP wetlands had two species observed, and all three WM2 
wetlands included at least one salamander species. These findings are corroborated with previous 
species inventory and public outreach activities, where ambystomatid salamanders have been 
observed in the WM2 basins for several years. For the first time, a larval salamander 
(Ambystoma sp.) was also observed in the Wetland Mitigation Phase I (WM1) wetlands. This is 
an encouraging indication that ambystomatid salamanders may be expanding their range where 
habitat allows. 
 
D.1.2 Forest Functional Phase Monitoring 
 
Pursuant to the NRRP, functional phase monitoring in 2011 focused on restored and existing 
forest communities. Fifteen random 1 m2 quadrats were surveyed across each of 23 forest areas 
during the growing season (June through September). Figures D–4A to D–4D show quadrat 
locations within each monitoring area. Surveys were divided into three rounds of five samples to 
ensure coverage throughout the growing season. Species richness data were collected and were 
used to calculate the percent native species, average CC and FQAI for each restoration area. 
Cover class estimates were also obtained in order to evaluate the extent of vegetation 
establishment across restored areas. Processes for calculating FQAI and cover are described in 
the Ecological Monitoring Methods Plan (DOE 2010). 
 
A summary of forest functional monitoring findings is provided in Tables D–30 and D–31. 
Results are presented separately in these tables for the herbaceous layer and woody vegetation. 
As with previous functional monitoring efforts, the forest data sets are used to compare to both 
the baseline and reference sites. The baseline and reference site information was originally 
reported in the 2002 Consolidated Monitoring Report for Restored Areas (DOE 2003). This 
information is now available as an appendix to the Fernald Preserve Ecological Monitoring 
Methods Plan (DOE 2010). A comparison of the three communities originally investigated in 
2005 is provided in Table D–32. Area-specific data summaries for herbaceous vegetation are 
provided in Tables D–33 through D–55. For woody vegetation, area-specific results are included 
in Tables D–56 to D–78. 
 
Results are mostly as expected across the site, with older forests containing quality herbaceous 
vegetation and larger trees. A number of restored forest communities have diverse native trees 
and shrubs, due to revegetation efforts during restoration. For the baseline and reference site 
comparison, results show improvement over baseline conditions in Area 8, Phase II, but 
relatively similar conditions in the Northern Woodlot Enhancement (NWE) and the Southern 
Waste Units. The NWE area benefits from restoration plantings, but this was offset by several 
new woody invasives that were not present in 2005. Callery pear (Pyrus communis) is 
establishing in restored areas, and this has affected the native species composition in NWERF1. 
There was also a higher density of multiflora rose (Rosa multiflora) and amur honeysuckle 
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(Lonicera maackii) when compared to 2005 (Table D-32). Continued control of invasive species 
is needed to reverse this trend. 
 
D.1.3 Implementation Monitoring 
 
The Natural Resource Trustee Resolution No. 3 projects were completed in late summer 2010. 
These projects involved erosion repair, addition of soil amendment and seeding to establish 
mesic tallgrass prairie within three areas in the Former Production Area. Figure D-1 shows the 
location of these projects, which are known as the Solid Waste Landfill, the Haul Road, and the 
Prairie Area. In 2011, herbaceous surveys were conducted as required in the NRRP. Five random 
quadrats were sampled from each of these areas to determine total cover and native species 
establishment. A summary of results is provided in Table D–79, with area-specific species lists 
included in Tables D–80 to D–82. Figures D–4A to D–4D show quadrat locations within 
each area. 
 
The NRRP specifies a goal of 90 percent total cover and 50 percent native species establishment. 
Native species was met for two of the three areas, but total cover goals were not met. The Prairie 
Area appears to be impacted by the existing cool season grasses and forbs that dominated the 
area prior to seeding, with only two forbs from the seeding mix observed (gray-headed 
coneflower and black-eyed Susan, Table 82). Glysophate herbicide was applied to the area prior 
to seeding, but there still appeared to be competition from the soil seedbank. A large amount of 
ragweed (Ambrosia artemisifolia) became established, prompting the need to mow and bale the 
area. This may have led to additional impacts from Canada geese, which were observed grazing 
these mowed areas in the fall of 2011. All three of the Resolution No. 3 project areas will be 
surveyed in 2012, to determine if conditions have improved. 
 
D.1.4 Species Inventory Activities 
 
An effort was initiated in 2008 to inventory a variety of plant and animal species at the Fernald 
Preserve. This work assists with adaptive management of ecologically restored areas, adds to the 
local database of biological information, and provides opportunities for educational outreach. 
 
Reptile and small mammal surveys were continued in 2011. Coverboards were placed around a 
number of site wetlands and monitored biweekly from April through October. The coverboards 
are simply 2-feet by 4-feet pieces of corrugated sheet metal placed directly on the ground. 
Animals are attracted to the cover and warmth the coverboards provide. Table D–83 lists the 
species observed and frequency of occurrence in 2011. Findings were roughly similar to those 
in previous years. No new species of reptiles or amphibians were observed in 2011. 
 
D.1.5 Activities in 2012 
 
The WMMR is the primary driver for future monitoring activities (DOE 2012). The report 
specifies that intensive annual monitoring of mitigation wetlands is no longer required. However, 
wetlands will continue to be evaluated on a three-year rotation, as part of a continued functional 
monitoring program. This process involves vegetation and amphibian surveys of mitigation 
wetlands in 2012. Hydrological monitoring will also continue. Implementation monitoring will 
continue as well, with a second year of herbaceous cover in the Resolution No. 3 project areas. 
Several restoration projects are planned for 2012, and these will be evaluated for herbaceous 
cover and woody vegetation survival. Project-specific species inventory activities will also 
continue.  
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Table D–1. Wetland Mitigation Design Parameters Summary 

 

Restoration Project Area Wetland Area
Delineation 

Acreage

Less Than 6.8% 
side slope 

(Percent of area)
BAPW2 NAa NAa

BAPW3 2.8 84%
BAPW4 3.0 86%
BAPW7 NAa NAa

BAPW9 7.3 76%
FPAW2 2.0 84%
FPAW4 1.4 76%
FPAW5 1.2 85%
FPAW7 1.4 48%
FPAW9 0.5 68%
PREW6 2.8 75%
NPPW4 0.7 73%
NPPW5 0.2 98%
WM1W1 0.9 68%
WM1W2 1.1 91%
WM1M3 0.8 80%
WM1W4 0.8 88%
WM1W5 0.2 71%
WM1W6 1.5 83%
WM1W7 0.5 76%
WM2W1 1.2 55%
WM2W2 0.6 89%
WM2W3 0.5 53%
All Basins 31.3

Peformance Standard 17.85 Acres >50%

Values in bold have met the performance standard
aNA = Not Applicable. BAPW2 and BAPW7 were combined during the delineation. The acreage for these three areas 
are included in the delineation acreage for BAPW9.

Wetland Mitigation Phase II (WM2)

Borrow Area (BAP)

Former Production Area (FPA)

Northern Pine Plantation Enhancement (NPP)

Wetland Mitigation Phase I (WM1)
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Table D–2. Wetland Mitigation Hydrological Monitoring Summary 
 

Restoration Project Area
Wetland 

Area

Average 
Depth      
(cm)

Time in Root 
Zone 

(Percent)
Flashiness 

Index
BAPW2 25 70% 0.6
BAPW3 13 81% 0.8
BAPW4 17 81% 0.8
BAPW7 26 79% 0.4
BAPW9 18 77% 0.9
FPAW2 27 78% 0.4
FPAW4 16 85% 0.3
FPAW5 23 81% 0.4
FPAW7 20 80% 0.9
FPAW9 30 76% 0.3
PREW6 7 83% 0.5
NPPW4 18 76% 0.7
NPPW5 24 73% 0.6
WM1W1 41 55% 0.7
WM1W2 32 74% 0.4
WM1W3 38 69% 0.7
WM1W4 22 79% 0.4
WM1W5 29 67% 1.3
WM1W6 52 46% 0.6
WM1W7 25 66% 0.6
WM2W1 4 97% 0.9
WM2W2 20 60% 0.7
WM2W3 0 76% 0.6

Performance Standard <29.4 >53% <2.0
Values in bold have met the performance standard

Wetland Mitigation Phase II 
(WM2)

Borrow Area (BAP)

Former Production Area (FPA)

Northern Pine Plantation 
Enhancement (NPP)

Wetland Mitigation Phase I 
(WM1)
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Table D–3. Wetland Mitigation Vegetation Monitoring Summary 
 

Restoration Project Area Wetland Area

Unvegetated 
Open Water 

(Percent)

Native Perennial 
Hydrophytes 

(Percent)
Total 

Species
Native 

Species

Non-
Native 

Species

Native 
Species 

(Percent)
Average 

CCa FQAIb
VIBI 

Scorec

BAPW2 1.3% 84.3% 34 30 4 88% 2.78 15.73 46
BAPW3 2.0% 67.2% 37 30 6 81% 2.08 12.5 42
BAPW4 1.3% 61.8% 42 28 14 67% 1.71 10.93 23
BAPW7 1.8% 55.5% 45 35 9 78% 1.83 11.88 50
BAPW9 3.0% 70.2% 35 28 7 80% 1.91 11.15 29
FPAW2 40.0% 96.1% 22 19 3 86% 2.14 9.82 40
FPAW4 26.0% 42.0% 33 27 4 82% 2.10 11.67 18
FPAW5 11.5% 56.0% 58 42 13 72% 2.17 15.8 54
FPAW7 1.0% 29.1% 12 10 2 83% 2.25 8.37 13
FPAW9 2.8% 58.3% 35 30 4 86% 2.85 16.36 56
PREW6 17.3% 46.2% 40 28 12 70% 1.64 10.25 25
NPPW4 5.3% 72.1% 49 41 6 84% 2.34 16.05 58
NPPW5 3.8% 79.6% 55 44 10 80% 2.04 14.97 61
WM1W1 1.3% 47.2% 33 27 6 82% 2.18 12.53 39
WM1W2 2.1% 60.6% 70 52 18 74% 1.94 16.01 61
WM1M3 3.8% 75.6% 43 29 13 67% 1.75 11.07 46
WM1W4 8.0% 60.2% 63 48 14 76% 1.72 13.44 54
WM1W5 0.0% 71.0% 42 22 19 52% 1.30 8.22 32
WM1W6 1.3% 43.3% 58 42 16 72% 1.96 14.7 48
WM1W7 2.9% 64.0% 29 21 6 72% 2.00 10.39 42
WM2W1 1.0% 63.8% 50 37 10 74% 1.73 11.63 53
WM2W2 13.8% 81.0% 34 31 2 91% 2.29 12.75 49
WM2W3 20.5% 55.6% 45 38 7 84% 2.20 14.76 51

Performance Standard <10% >75% NAd NAd NAd NAd NAd NAd 48-63
Values in bold have met the performance standard
aCC = Coefficent of Conservatism
bFQAI = Floristic Quality Assessment Index
cVIBI = Vegetative Index of Biotic Integrity
dNA = Not Applicable. No performance standard exists for this parameter

Wetland Mitigation Phase II 
(WM2)

Borrow Area (BAP)

Former Production Area (FPA)

Northern Pine Plantation 
Enhancement (NPP)

Wetland Mitigation Phase I 
(WM1)
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Table D–4. BAPW2 Wetland Vegetation Monitoring Data Summary 
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Table D–5. BAPW3 Wetland Vegetation Monitoring Data Summary 
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Table D–6. BAPW4 Wetland Vegetation Monitoring Data Summary 
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Table D–7. BAPW7 Wetland Vegetation Monitoring Data Summary 
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Table D–8. BAPW9 Wetland Vegetation Monitoring Data Summary 
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Table D–9. FPAW2 Wetland Vegetation Monitoring Data Summary 
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Table D–10. FPAW4 Wetland Vegetation Monitoring Data Summary 
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Table D–11. FPAW5 Wetland Vegetation Monitoring Data Summary 
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Table D–12. FPAW7 Wetland Vegetation Monitoring Data Summary 
 

12
10
2

2.25

Species Common Name Type CCa
Wetland 

Indicatorb
Relative 

Cover
Alisma subcordatum SOUTHERN WATER-PLANTAIN forb 2 OBL 3.524%
Carex comosa BEARDED SEDGE sedge 2 UPL 1.542%
Carex hystericina PORCUPINE SEDGE sedge 5 OBL 1.542%
Eleocharis erythropoda RED-FOOTED SPIKE-RUSH sedge 4 OBL 6.608%
Eleocharis obtusa BLUNT SPIKE-RUSH sedge 1 OBL 24.228%
Leersia oryzoides RICE CUT GRASS grass 1 OBL 3.304%
Lemna minor COMMON DUCKWEED forb 3 OBL 0.225%
Potamogeton nodosus LONG-LEAVED PONDWEED forb 3 OBL 0.000%
Schoenoplectus tabernaemontani SOFT-STEMMED BULRUSH sedge 2 OBL 3.304%
Sparganium eurycarpum GIANT BUR-REED forb 4 OBL 10.792%
Schoenoplectus mucronatus RICEFIELD BULRUSH sedge 0 OBL 1.982%
Typha x glauca HYBRID CAT-TAIL forb 0 OBL 42.950%

a CC = Coefficient of Conservatism
b see http://plants.usda.gov/wetinfo.html 
c NDA = No Determination Available
Species in bold are non-native.

Average CCa:

Total Species:
Native Species:

Non-Native Species:
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Table D–13. FPAW9 Wetland Vegetation Monitoring Data Summary 
 

 
 



 
U.S. Department of Energy Fernald Preserve 2011 Site Environmental Report 
May 2012 Doc. No. S08629 
 Page D−21 

Table D–14. PREW6 Wetland Vegetation Monitoring Data Summary 
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Table D–15. NPPW4 Wetland Vegetation Monitoring Data Summary 
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Table D–16. NPPW5 Wetland Vegetation Monitoring Data Summary 
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Table D–17. WM1W1 Wetland Vegetation Monitoring Data Summary 
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Table D-18. WM1W2 Wetland Vegetation Monitoring Data Summary 
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Table D–19. WM1W3 Wetland Vegetation Monitoring Data Summary 
 

 
 



 
U.S. Department of Energy Fernald Preserve 2011 Site Environmental Report 
May 2012 Doc. No. S08629 
 Page D−27 

Table D–20. WM1W4 Wetland Vegetation Monitoring Data Summary 
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Table D–21. WM1W5 Wetland Vegetation Monitoring Data Summary 
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Table D-22. WM1W6 Wetland Vegetation Monitoring Data Summary 
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Table D–23. WM1W7 Wetland Vegetation Monitoring Data Summary 
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Table D–24. WM2W1 Wetland Vegetation Monitoring Data Summary 
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Table D–25. WM2W2 Wetland Vegetation Monitoring Data Summary 
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Table D–26. WM2W3 Wetland Vegetation Monitoring Data Summary 
 

45
38
7

2.20

Species Common Name Type CCa
Wetland 

Indicatorb
Relative 

Cover
Alisma subcordatum SOUTHERN WATER-PLANTAIN forb 2 OBL 0.608%
Ambrosia artemisiifolia COMMON RAGWEED forb 0 FACU 0.004%
Andropogon gerardii BIG BLUESTEM grass 5 FAC 1.419%
Asclepias incarnata SWAMP MILKWEED forb 4 OBL 0.608%
Bidens frondosa DEVIL'S BEGGAR'S-TICK forb 2 FACW 0.203%
Calystegia sepium HEDGE BINDWEED forb 1 FAC- 0.004%
Carex cristatella CRESTED SEDGE sedge 3 FACW 1.018%
Carex frank ii FRANK'S SEDGE sedge 2 OBL 0.203%
Carex granularis MEADOW SEDGE sedge 3 FACW+ 1.014%
Carex hirsutella HIRSUTE SEDGE sedge 2 FACU 0.004%
Carex hystericina PORCUPINE SEDGE sedge 5 OBL 0.203%
Carex shortiana SHORT'S SEDGE sedge 2 FAC 0.203%
Carex vulpinoidea FOX SEDGE sedge 1 OBL 1.825%
Cephalanthus occidentalis BUTTONBUSH shrub 6 OBL 0.811%
Ceratophyllum demersum COONTAIL forb 2 OBL 15.207%
Eleocharis erythropoda RED-FOOTED SPIKE-RUSH sedge 4 OBL 0.000%
Eupatorium serotinum LATE-FLOWERING BONESET forb 2 FAC- 0.811%
Euthamia graminifolia FLAT-TOPPED GOLDENROD forb 2 FAC 0.008%
Fraxinus pennsylvanica GREEN ASH tree 3 FACW 0.608%
Juncus tenuis PATH RUSH forb 1 FAC- 1.622%
Juncus torreyi TORREY'S RUSH forb 3 FACW 0.811%
Leersia oryzoides RICE CUT GRASS grass 1 OBL 0.811%
Lemna minor COMMON DUCKWEED forb 3 OBL 0.203%
Lycopus americanus AMERICAN WATER-HOREHOUND forb 3 OBL 0.203%
Panicum virgatum SWITCH GRASS grass 4 FAC 5.069%
Penstemon digitalis FOXGLOVE BEARD-TONGUE forb 2 FAC 0.004%
Platanus occidentalis SYCAMORE tree 7 FACW- 0.203%
Populus deltoides EASTERN COTTONWOOD tree 3 FAC 0.203%
Potamogeton nodosus LONG-LEAVED PONDWEED forb 3 OBL 15.207%
Rubus allegheniensis COMMON BLACKBERRY shrub 1 FACU- 0.004%
Salix exigua SANDBAR WILLOW shrub 1 OBL 0.406%
Salix nigra BLACK WILLOW tree 2 FACW+ 0.608%
Schoenoplectus tabernaemontani SOFT-STEMMED BULRUSH sedge 2 OBL 7.097%
Scirpus atrovirens GREEN BULRUSH sedge 1 OBL 1.217%
Sisyrinchium angustifolium STOUT BLUE-EYED-GRASS forb 2 FACW- 0.004%
Solidago canadensis CANADA GOLDENROD forb 1 FACU 0.203%
Sorghastrum nutans INDIAN GRASS grass 5 UPL 0.203%
Verbena urticifolia WHITE VERVAIN forb 3 FACU 0.203%
Dipsacus fullonum WILD TEASEL forb 0 FACU- 0.203%
Lysimachia nummularia MONEYWORT forb 0 OBL 2.636%
Melilotus alba WHITE SWEET-CLOVER forb 0 FACU- 0.203%
Plantago lanceolata ENGLISH PLANTAIN forb 0 UPL 0.203%
Poa annual ANNUAL BLUEGRASS grass 0 FACU 0.004%
Schoenoplectus mucronatus RICEFIELD BULRUSH sedge 0 OBL 0.203%
Typha x glauca HYBRID CAT-TAIL forb 0 OBL 37.510%

a CC = Coefficient of Conservatism
b see http://plants.usda.gov/wetinfo.html 
c NDA = No Determination Available
Species in bold are non-native.

Average CCa:

Total Species:
Native Species:

Non-Native Species:
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Table D–27. Wetland Mitigation Soil Biogeochemistry and Water Chemistry Analytical Summary 
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BAPW2 0.2 1.2 75.4 0.228 0.534 11.54 0.872 14.7 1.25 5.5 7.66 0.3 3.37 294 26.67 1.78 16.6 438 184 2.65
BAPW3 0.1 0.5 74.3 0.278 0.624 3.35 19.1 17.6 0.127 -67 7.06 0.3 3.47 407 27.62 1.07 22.1 463 217 4.25
BAPW4 0.1 0.9 74.6 0.212 1.21 10.04 1.17 17.9 0.01 24 7.79 0.1 0.745 502 29.22 1.27 16.9 223 18.8 6.99
BAPW7 0.2 1.6 67.3 0.193 0.353 7.5 2.25 11.8 0.05 -104 6.95 0.3 1.4 392 23.73 1.19 15.7 297 96 6.16
BAPW9 0.4 1.5 85.7 0.226 0.405 10.59 0.768 6.99 1.99 2 8.09 0.6 2.05 160 27.52 2.76 13.7 350 222 2.65
FPAW2 0.2 6.0 75.0 1.2 8.35 3.57 7.04 43.9 <0.01 -86.7 7.03 0.4 12.1 578 21.37 10.3 62.2 783 198 96
FPAW4 0.1 4.5 60.0 0.295 0.955 3.23 1.36 15.4 <0.01 -15 7.87 0.111 6.27 330 21.11 2.16 24.6 241 18.4 10.3
FPAW5 0.2 3.3 55.3 0.513 12.8 1.24 2.53 57.3 0.01 -159 7.2 0.4 37.8 1024 20.66 9.61 37.5 928 198 9.35
FPAW7 0.2 5.7 79.6 0.641 0.367 5.84 8.03 36.4 1.83 -115 6.93 0.8 6.57 874 18.35 6.77 50.6 968 352 22.7
FPAW9 0.1 4.3 85.9 0.31 1.49 4.83 0.995 11.5 0.178 -31.5 7.55 0.1 7.87 321 22.82 2.05 19.9 269 75 6.24
PREW6 0.1 0.4 74.9 0.263 0.456 5.3 3.43 8.62 2.59 185 7.6 0.7 5.15 162 22.11 2.05 16.5 229 63 8.08
NPPW4 0.1 0.8 78.4 0.236 21.7 4.26 18.1 17.6 1.04 -30 6.87 0.1 2.64 255 28 2.29 16.3 532 189 9.48
NPPW5 0.1 0.6 71.2 0.174 19.8 9.9 1.14 24.3 0.286 56 7.66 0.2 1.92 606 25.22 0.312 9.47 452 50.8 13.6
WM1W1 0.1 1.7 78.2 0.153 2.68 9.61 3.52 16.3 <0.01 11.2 7.07 <0.1 3.08 453 19.67 0.237 13.4 400 91.2 50.9
WM1W2 0.3 1.1 77.8 0.156 1.01 5.01 3.69 16.6 <0.01 116.4 7.26 <0.1 4.22 450 20.24 0.988 15.7 352 73 23.8
WM1W3 0.2 1.3 83.8 0.148 0.674 4.75 2 20.4 0.311 103 7.28 <0.1 4.36 494 20.41 0.253 15.6 314 5.6 13
WM1W4 0.1 0.6 76.3 0.113 0.908 6.06 2.01 6.49 2.03 57.9 7.53 0.2 4.19 190 20.53 1.7 9.64 369 215 29.9
WM1W5 0.1 1.5 79.5 0.36 19.4 6.22 2.67 19.6 <0.01 63.3 7.05 0.5 22.8 540 18.58 2.1 28.6 508 108 179
WM1W6 0.1 1.1 85.5 0.136 78.6 3.91 1.24 19.8 0.166 -25.6 6.97 0.2 1.56 763 19.21 0.36 10.6 615 150.8 24.5
WM1W7 0.1 1.9 84.3 0.183 140 7.62 1.37 21.7 0.396 83.5 7.23 0.4 2.18 900 19.61 0.359 17.4 698 35.6 22.2
WM2W1 0.0 0.5 73.9 0.146 12.9 6.75 3.62 22.7 0.095 -21.1 7.08 <0.2 1.48 384 27.08 1.69 8.83 310 17.2 7.23
WM2W2 0.1 0.5 85.0 0.129 11.5 7.28 2 12.2 <0.01 125 7.73 <0.1 2.28 295 26.86 0.991 12.2 266 31.2 34.2
WM2W3 0.0 0.3 78.6 0.132 26.8 8.04 1.88 18.5 <0.01 113 7.61 0.3 2.94 482 28.68 0.783 14.3 507 171 22.5

Performance Standard >0.5 >3.9 <46.6 NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa NAa

Values in bold have met the performance standard
aNo performance standard exists for this parameter

WaterSoil

Wetland Mitigation Phase II 
(WM2)

Borrow Area (BAP)

Former Production Area (FPA)

Northern Pine Plantation 
Enhancement (NPP)

Wetland Mitigation Phase I 
(WM1)
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Table D–28. Wetland Mitigation Amphibian Monitoring Scoring Metrics and Results Summary 
 

Restoration Area
Wetland 

Area

Amphibian 
Quality 

Assessment 
Index Score

Percent Relative 
Abundance 
Sensitive 
Species Score

Percent Relative 
Abundance 

Tolerant Species Score

Number of 
Pond-

Breeding 
Salamanders Score

Spotted 
Salamanders or 

Wood Frogs Score

Amphibian Index 
of Biotic Integrity 

Score
BAPW2 1.60 0 0% 0 100% 0 0 0 0 0 0
BAPW4 1.00 0 0% 0 100% 0 0 0 0 0 0
BAPW7 3.20 3 20% 7 60% 3 0 0 0 0 13
FPAW2 3.50 3 25% 7 75% 3 0 0 0 0 13
FPAW7 1.90 0 0% 0 100% 0 0 0 0 0 0
FPAW9 2.28 0 29% 7 71% 3 0 0 0 0 10
PREW6 4.18 3 45% 7 55% 3 0 0 0 0 13
NPPW4 6.26 10 85% 10 15% 10 1 3 0 0 33
NPPW5 2.82 0 0% 0 100% 0 0 0 0 0 0
WM1W1 2.00 0 0% 0 80% 0 1 3 0 0 3
WM1W4 1.51 0 2% 3 98% 0 0 0 0 0 3
WM1W7 3.00 0 0% 0 100% 0 0 0 0 0 0
WM2W1 2.31 0 7% 3 91% 0 1 3 0 0 6
WM2W2 1.66 0 1% 3 99% 0 2 3 0 0 6
WM2W3 3.61 3 2% 3 65% 3 1 3 0 0 12

Wetland Mitigation Phase II 
(WM2)

Borrow Area (BAP)

Former Production Area 
(FPA)

Northern Pine Plantation 
Enhancement (NPP)

Wetland Mitigation Phase I 
(WM1)
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Table D–29. Wetland Mitigation Amphibian Species Monitoring Summary 
 

Restoration Project Area
Wetland 
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BAPW2 0 0 0 0 0 0 0 0 0 3 0 0 2 0
BAPW4 0 0 0 0 0 0 0 0 0 0 1 0 19 0
BAPW7 13 1 0 0 0 0 0 0 0 0 1 1 1 1
FPAW2 13 1 0 0 0 0 0 0 0 2 0 0 0 1
FPAW7 0 0 0 0 0 0 0 0 0 1 0 0 10 0
FPAW9 10 12 0 0 0 0 0 0 1 0 0 0 28 0
PREW6 13 10 0 0 0 0 0 0 0 10 2 0 0 0
NPPW4 33 40 0 0 1 1 0 0 0 4 2 1 0 0
NPPW5 0 0 0 0 0 0 0 0 0 3 0 0 0 14
WM1W1 3 0 0 1 0 0 0 0 0 1 3 0 0 0
WM1W4 3 1 0 0 0 0 0 0 0 15 7 0 19 0
WM1W7 0 0 0 0 0 0 0 0 0 0 0 0 0 40
WM2W1 6 0 2 0 7 0 0 0 10 98 2 2 0 0
WM2W2 6 0 1 1 0 0 0 0 213 2 0 1 134 2
WM2W3 12 1 0 0 16 0 0 0 0 2 0 0 2 28

aAIBI = Amphibian Index of Biotic Integrity Score

Wetland Mitigation Phase I (WM1)

Wetland Mitigation Phase II (WM2)

Species and Number of Individuals

Borrow Area (BAP)

Former Production Area (FPA)

Northern Pine Plantation Enhancement 
(NPP)
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Table D–30. Forest Functional Monitoring Herbaceous Vegetation Summary 
 

Forest Community Type
Functional 

Monitoring Area
Total 

Species
Native 

Species

Native 
Species 

(Percent)

Relative 
Frequency of 

Native 
Species 

(Percent)
CCa 

(Median) FQAIb

NWEFO1 44 35 80% 72% 2.18 14.43
PREFO1 36 27 75% 67% 1.67 10.00
PREFO2 53 39 74% 65% 2.35 17.14
PRWFO1 22 12 55% 33% 1.40 6.57
PRWFO2 50 41 82% 67% 2.32 16.40
PRWFO3 38 25 66% 85% 3.32 20.44
NPPPP1 35 22 63% 55% 1.33 7.89
PREPP1 49 37 76% 72% 2.04 14.30
A82RF1 45 31 69% 68% 1.86 12.48
A82RF2 46 29 63% 55% 1.53 10.41
ERPRF1 42 25 60% 47% 1.83 11.83
FWPRF1 46 27 59% 56% 1.17 7.91
NPPRF1 43 30 70% 68% 1.76 11.52
NWERF1 54 38 70% 63% 1.47 10.81
PRERF1 49 33 67% 64% 1.50 10.50
PRERF2 36 23 64% 54% 1.41 8.47
PRWRF1 41 28 68% 58% 1.85 11.82
PRWRF2 50 34 68% 57% 1.53 10.84
SWURF1 42 23 55% 52% 1.55 10.05
SWURF2 38 26 68% 68% 2.09 12.86
NPPSF1 32 23 72% 58% 1.30 7.35
NWESF1 44 32 73% 68% 1.74 9.83
PRESF1 60 42 70% 69% 1.61 12.45

aCC = Coefficent of Conservatism
bFQAI = Floristic Quality Assessment Index

Successional Forest

Mature Forest

Pine Plantation

Restored Forest
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Table D–31. Forest Functional Monitoring Woody Vegetation Summary 
 

Forest Community Type
Functional 

Monitoring Area
Total 

Species
Native 

Species
Native Species 

(Percent)

Relative 
Density of 

Native 
Species 
(Percent)

CCa 

(Mean) FQAIb
DBHc        

(Mean cm)
NWEFO1 9 9 100% 100% 4.78 14.33 32.4
PREFO1 17 15 88% 35% 4.00 16.49 17.8
PREFO2 18 16 89% 35% 4.17 17.68 19.3
PRWFO1 17 16 94% 20% 4.88 20.10 24.2
PRWFO2 17 15 88% 46% 3.00 12.37 19.6
PRWFO3 16 14 88% 13% 3.71 14.82 19.2
NPPPP1 12 9 75% 54% 3.25 11.26 8.3
PREPP1 17 13 76% 81% 3.24 13.34 11.9
A82RF1 33 29 88% 92% 3.39 19.46 6.9
A82RF2 14 12 86% 77% 3.31 12.38 13.3
ERPRF1 19 15 79% 80% 3.65 15.91 1.8
FWPRF1 35 33 94% 89% 3.60 21.30 1.4
NPPRF1 37 33 89% 95% 3.62 22.03 2.3
NWERF1 26 21 81% 77% 2.80 14.28 5.6
PRERF1 29 24 83% 98% 3.24 17.46 2.1
PRERF2 40 36 90% 94% 4.00 25.30 1.4
PRWRF1 32 27 84% 96% 3.45 19.53 2.1
PRWRF2 24 20 83% 81% 3.33 16.33 1.7
SWURF1 13 11 85% 87% 4.00 14.42 1.1
SWURF2 19 16 84% 40% 4.58 19.96 2.1
NPPSF1 15 14 93% 25% 4.07 15.75 16.6
NWESF1 13 11 85% 32% 3.38 12.20 22.6
PRESF1 23 21 91% 50% 4.18 20.06 11.8

aCC = Coefficent of Conservatism
bFQAI = Floristic Quality Assessment Index
c DBH = Diameter at Breast Height

Successional Forest

Mature Forest

Pine Plantation

Restored Forest

 
 
 

Table D–32. Forest Functional Monitoring Comparison 
 

 
 
 



 
U.S. Department of Energy Fernald Preserve 2011 Site Environmental Report 
May 2012 Doc. No. S08629 
 Page D−39 

Table D–33. NWEFO1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–34. PREFO1 Forest Functional Monitoring Herbaceous Cover Data Summary 
 

Total Species: 36 Mean CCa: 1.67
Native Species: 27 Average Cover: 56.3%

Non-Native Species: 9 FQAIb: 10.00
Percent Native: 75%

Species Common Name Type CCa
Frequency 

(species/quadrat)
Relative 

Frequency
Acer negundo BOX ELDER tree 3 0.27 5%
Acer saccharinum SILVER MAPLE tree 3 0.07 1%
Ambrosia artemisiifolia COMMON RAGWEED forb 0 0.07 1%
Amphicarpaea bracteata HOG-PEANUT forb 4 0.07 1%
Aster pilosus AWL ASTER forb 1 0.20 4%
Bidens frondosa DEVIL'S BEGGAR'S-TICK forb 2 0.07 1%
Carex sp. NDAc sedge NDAc 0.07 1%
Carya sp. NDAc tree ND 0.07 1%
Claytonia virginica SPRING-BEAUTY forb 2 0.07 1%
Corydalis flavula YELLOW HARLEQUIN forb 4 0.07 1%
Eupatorium rugosum WHITE SNAKEROOT forb 3 0.53 10%
Fragaria virginiana WILD STRAWBERRY forb 1 0.13 2%
Fraxinus pennsylvanica GREEN ASH tree 3 0.07 1%
Galium aparine CLEAVERS forb 0 0.07 1%
Geranium maculatum WILD GERANIUM forb 4 0.13 2%
Geum canadense WHITE AVENS forb 2 0.47 9%
Heliopsis helianthoides SMOOTH OXEYE forb 5 0.07 1%
Impatiens capensis SPOTTED TOUCH-ME-NOT forb 2 0.07 1%
Parthenocissus quinquefolia VIRGINIA CREEPER vine 2 0.20 4%
Polygonum virginianum JUMPSEED forb 3 0.07 1%
Rubus occidentalis BLACK RASPBERRY shrub 1 0.07 1%
Sanicula gregaria CLUSTERED SNAKEROOT forb 3 0.20 4%
Smilax rotundifolia COMMON GREENBRIER vine 4 0.07 1%
Solidago canadensis CANADA GOLDENROD forb 1 0.07 1%
Toxicodendron radicans POISON-IVY vine 1 0.20 4%
Viola sororia COMMON BLUE VIOLET forb 1 0.07 1%
Viola sp. NDAc forb NDAc 0.13 2%
Alliaria petiolata GARLIC MUSTARD forb 0 0.53 10%
Glechoma hederacea GROUND IVY forb 0 0.07 1%
Ipomoea hederacea IVY-LEAVED MORNING-GLORY forb 0 0.07 1%
Lamium purpuream PURPLE DEAD-NETTLE forb 0 0.07 1%
Loniciera maackii AMUR HONEYSUCKLE shrub 0 0.60 11%
Maclura pomifera OSAGE-ORANGE tree 0 0.07 1%
Polygonum persicaria LADY'S THUMB forb 0 0.20 4%
Rosa multiflora MULTIFLORA ROSE shrub 0 0.13 2%
Stellaria media COMMON CHICKWEED forb 0 0.07 1%

Native Species: 3.60 67%
Non-Native Species: 1.80 33%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c NDA= No Determination Available
Species in bold are non-native.  
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Table D–35. PREFO2 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–36. PRWFO1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–37. PRWFO2 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–38. PRWFO3 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–39. NPPPP1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–40. PREPP1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–41. A82RF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–42. A82RF2 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–43. ERPRF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
 

Total Species: 42 Mean CCa: 1.83
Native Species: 25 Average Cover: 95.4%

Non-Native Species: 17 FQAIb: 11.83
Percent Native: 60%

Species Common Name Type CCa
Frequency 

(species/quadrat)
Relative 

Frequency
Acer negundo BOX ELDER tree 3 0.20 3%
Amphicarpaea bracteata HOG-PEANUT forb 4 0.07 1%
Asarum canadense WILD GINGER forb 6 0.07 1%
Aster pilosus AWL ASTER forb 1 0.13 2%
Cardamine concatenata CUT-LEAVED TOOTHWORT forb 3 0.07 1%
Cardamine pensylvanica PENNSYLVANIA BITTER CRESS forb 3 0.13 2%
Carex laxiflora TWO-EDGED WOOD SEDGE sedge 3 0.07 1%
Desmodium canadense CANADA TICK-TREFOIL forb 4 0.07 1%
Elymus canadensis CANADA WILD RYE grass 6 0.07 1%
Eupatorium rugosum WHITE SNAKEROOT forb 3 0.13 2%
Galium aparine CLEAVERS forb 0 0.13 2%
Gleditsia triacanthos HONEY LOCUST tree 4 0.07 1%
Humulus lupulus COMMON HOPS vine 2 0.07 1%
Ipomoea pandurata POTATO-VINE forb 2 0.13 2%
Panicum virgatum SWITCH GRASS grass 4 0.07 1%
Parthenocissus quinquefolia VIRGINIA CREEPER vine 2 0.13 2%
Phacelia purshii MIAMI-MIST forb 4 0.07 1%
Ruellia strepens SMOOTH RUELLIA forb 5 0.07 1%
Solidago canadensis CANADA GOLDENROD forb 1 0.40 6%
Solidago sp. NDAc forb NDAc 0.07 1%
Sorghastrum nutans INDIAN GRASS grass 5 0.13 2%
Toxicodendron radicans POISON-IVY vine 1 0.13 2%
Verbesina alternifolia WINGSTEM forb 5 0.27 4%
Vernonia gigantea TALL IRONWEED forb 2 0.20 3%
Vitis sp. NDAc vine NDAc 0.07 1%
Agrostis gigantea REDTOP grass 0 0.47 7%
Alliaria petiolata GARLIC MUSTARD forb 0 0.13 2%
Allium vineale FIELD GARLIC forb 0 0.07 1%
Bromus inermis HUNGARIAN BROME grass 0 0.07 1%
Cirsium arvense CANADA THISTLE forb 0 0.20 3%
Convolvulus arvensis FIELD BINDWEED forb 0 0.20 3%
Datura stramonium JIMSONWEED forb 0 0.13 2%
Daucus carota QUEEN-ANNE'S-LACE forb 0 0.20 3%
Festuca sp. NDAc grass 0 0.80 13%
Glechoma hederacea GROUND IVY forb 0 0.33 5%
Lonicera japonica JAPANESE HONEYSUCKLE vine 0 0.07 1%
Loniciera maackii AMUR HONEYSUCKLE shrub 0 0.07 1%
Lysimachia nummularia MONEYWORT forb 0 0.20 3%
Rosa multiflora MULTIFLORA ROSE shrub 0 0.07 1%
Sorghum halepense JOHNSON GRASS grass 0 0.07 1%
Stellaria media COMMON CHICKWEED forb 0 0.13 2%
Taraxacum officinale COMMON DANDELION forb 0 0.13 2%

Native Species: 3.00 47%
Non-Native Species: 3.33 53%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c NDA= No Determination Available
Species in bold are non-native.  
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Table D44.FWPRF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–45. NPPRF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–46. NWERF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–47. PRERF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–48. PRERF2 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–49. PRWRF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
 

Total Species: 41 Mean CCa: 1.85
Native Species: 28 Average Cover: 91.4%

Non-Native Species: 13 FQAIb: 11.82
Percent Native: 68%

Species Common Name Type CCa
Frequency 

(species/quadrat)
Relative 

Frequency
Acer saccharinum SILVER MAPLE tree 3 0.33 5%
Achillea millefolium YARROW forb 1 0.13 2%
Andropogon gerardii BIG BLUESTEM grass 5 0.07 1%
Asclepias syriaca COMMON MILKWEED forb 1 0.07 1%
Aster pilosus AWL ASTER forb 1 0.20 3%
Bouteloua curtipendula SIDE-OATS GRAMA GRASS grass 8 0.07 1%
Cardamine pensylvanica PENNSYLVANIA BITTER CRESS forb 3 0.07 1%
Carex cristatella CRESTED SEDGE sedge 3 0.07 1%
Carex laxiflora TWO-EDGED WOOD SEDGE sedge 3 0.13 2%
Cornus amomum SILKY DOGWOOD shrub 2 0.07 1%
Desmodium canadense CANADA TICK-TREFOIL forb 4 0.07 1%
Galium aparine CLEAVERS forb 0 0.20 3%
Geum canadense WHITE AVENS forb 2 0.07 1%
Juglans nigra BLACK WALNUT tree 5 0.07 1%
Juncus tenuis PATH RUSH forb 1 0.07 1%
Panicum virgatum SWITCH GRASS grass 4 0.07 1%
Parthenocissus quinquefolia VIRGINIA CREEPER vine 2 0.27 4%
Physalis heterophylla CLAMMY GROUND-CHERRY forb 1 0.07 1%
Platanus occidentalis SYCAMORE tree 7 0.07 1%
Rubus occidentalis BLACK RASPBERRY shrub 1 0.07 1%
Solidago canadensis CANADA GOLDENROD forb 1 0.27 4%
Sorghastrum nutans INDIAN GRASS grass 5 0.07 1%
Toxicodendron radicans POISON-IVY vine 1 0.20 3%
Verbesina alternifolia WINGSTEM forb 5 0.13 2%
Vernonia gigantea TALL IRONWEED forb 2 0.33 5%
Viola sororia COMMON BLUE VIOLET forb 1 0.13 2%
Viola sp. NDAc forb NDAc 0.07 1%
Vitis sp. NDAc vine NDAc 0.33 5%
Agrostis gigantea REDTOP grass 0 0.67 10%
Alliaria petiolata GARLIC MUSTARD forb 0 0.07 1%
Allium vineale FIELD GARLIC forb 0 0.27 4%
Bromus japonicus JAPANESE BROME grass 0 0.07 1%
Cirsium arvense CANADA THISTLE forb 0 0.20 3%
Daucus carota QUEEN-ANNE'S-LACE forb 0 0.07 1%
Festuca sp. NDAc grass 0 0.20 3%
Glechoma hederacea GROUND IVY forb 0 0.60 9%
Loniciera maackii AMUR HONEYSUCKLE shrub 0 0.07 1%
Medicago lupulina BLACK MEDICK forb 0 0.07 1%
Phleum pratense TIMOTHY grass 0 0.27 4%
Sorghum halepense JOHNSON GRASS grass 0 0.07 1%
Taraxacum officinale COMMON DANDELION forb 0 0.13 2%

Native Species: 3.73 58%
Non-Native Species: 2.73 42%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c NDA= No Determination Available
Species in bold are non-native.  
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Table D–50. PRWRF2 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–51. SWURF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–52. SWURF2 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–53. NPPSF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–54. NWESF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
 

Total Species: 44 Mean CCa: 1.74
Native Species: 32 Average Cover: 59.9%

Non-Native Species: 12 FQAIb: 11.53
Percent Native: 73%

Species Common Name Type CCa
Frequency 

(species/quadrat)
Relative 

Frequency
Acer negundo BOX ELDER tree 3 0.07 1%
Acer saccharinum SILVER MAPLE tree 3 0.07 1%
Agrimonia parviflora SMALL-FLOWERED AGRIMONY forb 2 0.20 3%
Aster pilosus AWL ASTER forb 1 0.20 3%
Bidens frondosa DEVIL'S BEGGAR'S-TICK forb 2 0.07 1%
Cardamine concatenata CUT-LEAVED TOOTHWORT forb 3 0.07 1%
Carex davisii DAVIS' SEDGE sedge 5 0.13 2%
Carex laxiflora TWO-EDGED WOOD SEDGE sedge 3 0.20 3%
Claytonia virginica SPRING-BEAUTY forb 2 0.13 2%
Elymus hystrix BOTTLEBRUSH GRASS grass 4 0.13 2%
Eupatorium rugosum WHITE SNAKEROOT forb 3 0.20 3%
Euthamia graminifolia FLAT-TOPPED GOLDENROD forb 2 0.07 1%
Fraxinus pennsylvanica GREEN ASH tree 3 0.33 4%
Galium aparine CLEAVERS forb 0 0.07 1%
Galium triflorum SWEET-SCENTED BEDSTRAW forb 4 0.07 1%
Geum canadense WHITE AVENS forb 2 0.60 8%
Hypericum sphaerocarpum ROUND-FRUITED ST. JOHN'S-WORT forb 6 0.07 1%
Impatiens capensis SPOTTED TOUCH-ME-NOT forb 2 0.40 5%
Impatiens sp. NDAc forb NDAc 0.13 2%
Juncus tenuis PATH RUSH forb 1 0.07 1%
Leersia virginica WHITE GRASS grass 4 0.27 3%
Panicum clandestinum DEER'S-TONGUE PANIC GRASS grass 2 0.07 1%
Parthenocissus quinquefolia VIRGINIA CREEPER vine 2 0.40 5%
Pilea pumila CLEARWEED forb 2 0.07 1%
Polygonum lapathifolium DOCK-LEAVED SMARTWEED forb 1 0.27 3%
Rubus occidentalis BLACK RASPBERRY shrub 1 0.07 1%
Scirpus atrovirens GREEN BULRUSH sedge 1 0.27 3%
Solidago canadensis CANADA GOLDENROD forb 1 0.20 3%
Solidago rugosa ROUGH GOLDENROD forb 2 0.07 1%
Toxicodendron radicans POISON-IVY vine 1 0.27 3%
Verbesina alternifolia WINGSTEM forb 5 0.07 1%
Viola sp. NDAc forb NDAc 0.13 2%
Alliaria petiolata GARLIC MUSTARD forb 0 0.13 2%
Allium vineale FIELD GARLIC forb 0 0.27 3%
Elaeagnus umbellata AUTUMN-OLIVE sm tree 0 0.07 1%
Glechoma hederacea GROUND IVY forb 0 0.27 3%
Lonicera japonica JAPANESE HONEYSUCKLE vine 0 0.07 1%
Loniciera maackii AMUR HONEYSUCKLE shrub 0 0.53 7%
Lysimachia nummularia MONEYWORT forb 0 0.27 3%
Polygonum persicaria LADY'S THUMB forb 0 0.13 2%
Rosa multiflora MULTIFLORA ROSE shrub 0 0.47 6%
Stellaria media COMMON CHICKWEED forb 0 0.27 3%
Taraxacum officinale COMMON DANDELION forb 0 0.07 1%
Trifolium repens WHITE CLOVER forb 0 0.07 1%

Native Species: 5.40 68%
Non-Native Species: 2.60 33%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c NDA= No Determination Available
Species in bold are non-native.  
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Table D–55. PRESF1 Forest Functional Monitoring Herbaceous Cover Data Summary 
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Table D–56. NWEFO1 Forest Functional Monitoring Woody Stem Data Summary 
 

 
 
 

Table D–57. PREFO1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–58. PREFO2 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–59. PRWFO1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–60. PRWFO2 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–61. PRWFO3 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–62. NPPPP1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–63. PREPP1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–64. A82RF1 Forest Functional Monitoring Woody Stem Data Summary 
 

 
 
 



 
Fernald Preserve 2011 Site Environmental Report U.S. Department of Energy 
Doc. No. S08629 May 2012 
Page D−70 

Table D–65. A82RF2 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–66. ERPRF1 Forest Functional Monitoring Woody Stem Data Summary 
 

Mean CCa: 3.65 Native Species: 15
Total Species: 19 Non-Native Species.: 4

FQAIb: 15.91 Percent Native: 79%
Total Abundance: 151 Average DBHc (cm): 1.8

Species Common Name Type
avg dbh 

(cm) CC Abundance
Density 

(ind./100m2)
Relative 
Density

Acer negundo BOX ELDER tree 2.1 3 24 2.4  15.9%
Acer saccharum SUGAR MAPLE tree 0.8 5 5 0.5  3.3%
Aesculus flava YELLOW BUCKEYE tree 2.3 7 1 0.1  .7%
Aesculus glabra OHIO BUCKEYE tree 4.8 6 1 0.1  .7%
Carya cordiformis BITTERNUT HICKORY tree 0.6 5 1 0.1  .7%
Castanea dentata AMERICAN CHESTNUT tree 5.6 6 2 0.2  1.3%
Celtis occidentalis HACKBERRY tree 0.6 4 1 0.1  .7%
Cercis canadensis REDBUD sm tree 1.5 3 1 0.1  .7%
Cornus florida FLOWERING DOGWOOD sm tree 0.6 5 1 0.1  .7%
Fagus grandifolia AMERICAN BEECH tree 0.6 7 1 0.1  .7%
Juglans nigra BLACK WALNUT tree 2.2 5 17 1.7  11.3%
Quercus muehlenbergii CHINQUAPIN OAK tree 0.6 7 2 0.2  1.3%
Robinia pseudoacacia BLACK LOCUST tree 3.4 0 53 5.3  35.1%
Rubus occidentalis BLACK RASPBERRY shrub 0.6 1 1 0.1  .7%
Ulmus americana AMERICAN ELM tree 0.6 2 2 0.2  1.3%
Ulmus thomasii ROCK ELM sm tree 1.4 7 8 0.8  5.3%
Loniciera maackii AMUR HONEYSUCKLE shrub N/Ae 0 3 0.3  2%
Pyrus communis PEAR sm tree 2.3 0 1 0.1  .7%
Quercus acutissima SAWTOOTH OAK tree 1.2 0 19 1.9  12.6%
Rosa multiflora MULTIFLORA ROSE shrub N/Ae 0 7 0.7 4.6%

Native Species: 121 12.10 80.1%
Non-Native Species: 30 3 0.198675

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c DBH- Diameter at Breast Height
d NDA= No Determination Available
e N/A= Not Applicable
Species in bold are non-native.  
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Table D–67. FWPRF1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–68. NPPRF1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–69. NWERF1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–70. PRERF1 Forest Functional Monitoring Woody Stem Data Summary 
 

Mean CCa: 3.24 Native Species: 24
Total Species: 29 Non-Native Species.: 5

FQAIb: 17.46 Percent Native: 83%
Total Abundance: 390 Average DBHc (cm): 2.1

Species Common Name Type
Avg DBH 

(cm) CC Abundance
Density 

(ind./100m2)
Relative 
Density

Acer negundo BOX ELDER tree 0.9 3 29 2.9 7.4%
Acer saccharinum SILVER MAPLE tree 1.3 3 2 0.2 0.5%
Acer saccharum SUGAR MAPLE tree 0.6 5 3 0.3 0.8%
Cornus amomum SILKY DOGWOOD shrub 0.8 2 21 2.1 5.4%
Fagus grandifolia AMERICAN BEECH tree 2.8 7 2 0.2 0.5%
Fraxinus pennsylvanica GREEN ASH tree 0.6 3 7 0.7 1.8%
Fraxinus quadrangulata BLUE ASH tree 1.5 7 1 0.1 0.3%
Juglans nigra BLACK WALNUT tree 1.6 5 2 0.2 0.5%
Liriodendron tulipifera TULIP TREE tree 0.6 6 1 0.1 0.3%
Platanus occidentalis SYCAMORE tree 1.3 7 9 0.9 2.3%
Populus deltoides EASTERN COTTONWOOD tree 3.8 3 24 2.4 6.2%
Prunus serotina BLACK CHERRY tree 0.6 3 1 0.1 0.3%
Quercus alba WHITE OAK tree 2.0 6 8 0.8 2.1%
Quercus muehlenbergii CHINQUAPIN OAK tree 0.6 7 5 0.5 1.3%
Quercus rubra RED OAK tree 3.2 6 2 0.2 0.5%
Quercus velutina BLACK OAK tree 0.6 7 1 0.1 0.3%
Rhus copallinum WINGED SUMAC shrub 1.5 4 2 0.2 0.5%
Rhus glabra SMOOTH SUMAC shrub 0.6 2 2 0.2 0.5%
Robinia pseudoacacia BLACK LOCUST tree 4.3 0 35 3.5 9.0%
Rubus allegheniensis COMMON BLACKBERRY shrub N/Ae 1 168 16.8 43.1%
Rubus occidentalis BLACK RASPBERRY shrub N/Ae 1 6 0.6 1.5%
Salix nigra BLACK WILLOW tree 4.8 2 1 0.1 0.3%
Ulmus americana AMERICAN ELM tree 0.6 2 8 0.8 2.1%
Viburnum dentatum ARROW-WOOD shrub N/Ae 2 41 4.1 10.5%
Catalpa speciosa NORTHERN CATALPA tree 9.1 0 1 0.1 0.3%
Loniciera maackii AMUR HONEYSUCKLE shrub N/Ae 0 2 0.2 0.5%
Pyrus communis PEAR sm tree 0.6 0 1 0.1 0.3%
Quercus acutissima SAWTOOTH OAK tree 4.7 0 4 0.4 1.0%
Rosa multiflora MULTIFLORA ROSE shrub N/Ae 0 1 0.1 0.3%

Native Species: 381 38.1 97.7%
Non-Native Species: 9 0.9 2.3%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c DBH- Diameter at Breast Height
d NDA= No Determination Available
e N/A= Not Applicable
Species in bold are non-native.  
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Table D–71. PRERF2 Forest Functional Monitoring Woody Stem Data Summary 
 

Mean CCa: 4.00 Native Species: 36
Total Species: 40 Non-Native Species.: 4

FQAIb: 25.30 Percent Native: 90%
Total Abundance: 396 Average DBHc (cm): 1.4

Species Common Name Type
Avg DBH 

(cm) CC Abundance
Density 

(ind./100m2)
Relative 
Density

Acer negundo BOX ELDER tree 1.4 3 3 0.3 0.8%
Acer rubrum RED MAPLE tree 1.5 2 1 0.1 0.3%
Acer saccharum SUGAR MAPLE tree 0.9 5 12 1.2 3.0%
Asimina triloba PAWPAW sm tree 0.6 6 4 0.4 1.0%
Carya cordiformis BITTERNUT HICKORY tree 1.6 5 38 3.8 9.6%
Carya laciniosa SHELLBARK HICKORY tree 0.6 7 1 0.1 0.3%
Carya tomentosa MOCKERNUT HICKORY tree 0.6 6 2 0.2 0.5%
Cercis canadensis REDBUD sm tree 0.6 3 3 0.3 0.8%
Cornus amomum SILKY DOGWOOD shrub 0.8 2 139 13.9 35.1%
Cornus florida FLOWERING DOGWOOD sm tree 0.6 5 1 0.1 0.3%
Corylus americana AMERICAN HAZEL shrub 0.6 4 18 1.8 4.5%
Crataegus mollis DOWNY HAWTHORN sm tree 0.6 3 1 0.1 0.3%
Fraxinus americana WHITE ASH tree 0.9 6 7 0.7 1.8%
Fraxinus pennsylvanica GREEN ASH tree 1.2 3 5 0.5 1.3%
Hamamelis virginiana WITCH-HAZEL sm tree 0.6 5 4 0.4 1.0%
Ilex verticillata WINTERBERRY shrub 0.6 6 4 0.4 1.0%
Juglans nigra BLACK WALNUT tree 2.0 5 21 2.1 5.3%
Morus rubra RED MULBERRY tree 1.1 7 4 0.4 1.0%
Ostrya virginiana HOP-HORNBEAM tree 1.0 5 6 0.6 1.5%
Populus deltoides EASTERN COTTONWOOD tree 1.2 3 2 0.2 0.5%
Prunus serotina BLACK CHERRY tree 3.3 3 1 0.1 0.3%
Quercus alba WHITE OAK tree 1.0 6 2 0.2 0.5%
Quercus bicolor SWAMP WHITE OAK tree 1.1 7 2 0.2 0.5%
Quercus imbricaria SHINGLE OAK tree 1.4 5 4 0.4 1.0%
Quercus macrocarpa BUR OAK tree 1.6 6 6 0.6 1.5%
Quercus rubra RED OAK tree 1.8 6 1 0.1 0.3%
Quercus shumardii SHUMARD OAK tree 3.0 7 1 0.1 0.3%
Quercus velutina BLACK OAK tree 0.6 7 2 0.2 0.5%
Rhus glabra SMOOTH SUMAC shrub 0.6 2 1 0.1 0.3%
Rhus typhina STAGHORN SUMAC shrub 2.5 2 1 0.1 0.3%
Robinia pseudoacacia BLACK LOCUST tree 4.0 0 7 0.7 1.8%
Rosa carolina PASTURE ROSE shrub N/Ae 4 2 0.2 0.5%
Rubus allegheniensis COMMON BLACKBERRY shrub N/Ae 1 1 0.1 0.3%
Rubus occidentalis BLACK RASPBERRY shrub N/Ae 1 56 5.6 14.1%
Tilia americana AMERICAN BASSWOOD tree 2.3 6 8 0.8 2.0%
Tilia heterophylla WHITE BASSWOOD tree 0.6 6 1 0.1 0.3%
Loniciera maackii AMUR HONEYSUCKLE shrub 4.1 0 10 1 2.5%
Morus alba WHITE MULBERRY tree 0.6 0 2 0.2 0.5%
Pyrus communis PEAR sm tree 1.3 0 1 0.1 0.3%
Rosa multiflora MULTIFLORA ROSE shrub N/Ae 0 11 1.1 2.8%

Native Species: 372 37.2 93.9%
Non-Native Species: 24 2.4 6.1%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c DBH- Diameter at Breast Height
d NDA= No Determination Available
e N/A= Not Applicable
Species in bold are non-native.  
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Table D–72. PRWRF1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–73. PRWRF2 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–74. SWURF1 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–75. SWURF2 Forest Functional Monitoring Woody Stem Data Summary 
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Table D–76. NPPSF1 Forest Functional Monitoring Woody Stem Data Summary 
 

 
 
 

Table D–77. NWESF1 Forest Functional Monitoring Woody Stem Data Summary 
 

Mean CCa: 3.38 Native Species: 11
Total Species: 13 Non-Native Species.: 2

FQAIb: 12.20 Percent Native: 85%
Total Abundance: 280 Average DBHc (cm): 22.6

Species Common Name Type
Avg DBH 

(cm) CC Abundance
Density 

(ind./100m2)
Relative 
Density

Acer negundo BOX ELDER tree 24.7 3 8 0.8 2.9%
Acer saccharinum SILVER MAPLE tree 30.2 3 1 0.1 0.4%
Carya laciniosa SHELLBARK HICKORY tree 14.7 7 46 4.6 16.4%
Celtis occidentalis HACKBERRY tree 9.9 4 2 0.2 0.7%
Cornus racemosa GRAY DOGWOOD shrub 0.6 1 1 0.1 0.4%
Fraxinus pennsylvanica GREEN ASH tree 28.2 3 6 0.6 2.1%
Platanus occidentalis SYCAMORE tree 50.5 7 1 0.1 0.4%
Quercus shumardii SHUMARD OAK tree 22.4 7 1 0.1 0.4%
Quercus velutina BLACK OAK tree 30.7 7 1 0.1 0.4%
Ulmus americana AMERICAN ELM tree 14.4 2 14 1.4 5.0%
Vitis sp. NDc vine N/Ae 0 8 0.8 2.9%
Loniciera maackii AMUR HONEYSUCKLE shrub N/Ae 0 143 14.3 51.1%
Rosa multiflora MULTIFLORA ROSE shrub N/Ae 0 48 4.8 17.1%

Native Species: 89 8.9 31.8%
Non-Native Species: 191 19.1 68.2%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c DBH- Diameter at Breast Height
d NDA= No Determination Available
e N/A= Not Applicable
Species in bold are non-native.  
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Table D–78. PRESF1 Forest Functional Monitoring Woody Stem Data Summary 
 

 
 
 

Table D–79. Implementation Monitoring Summary 
 

Area
Total 

Species
Native 

Species

Native 
Species 

(Percent)

Relative 
Frequency of 

Native Species 
(Percent)

Cover 
(Percent)

FPA-Haul Road 19 11 58% 49% 85%
FPA - Solid Waste Landfill 24 14 58% 51% 85%

FPA-Prairie Area 15 5 33% 40% 73%  
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Table D–80. FPA-Haul Road Implementation Monitoring Herbaceous Cover Data Summary 
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Table D–81. FPA - Solid Waste Landfill Implementation Monitoring Herbaceous Cover Data Summary 
 

Total Species: 24 Mean CCa: 1.79
Native Species: 14 Average Cover: 85.3%

Non-Native Species: 10 FQAIb: 8.78
Percent Native: 58%

Species Common Name Type CC
Frequency 

(species/quadrat)
Relative 

Frequency
Ambrosia artemisiifolia COMMON RAGWEED forb 0 0.80 9%
Andropogon gerardii BIG BLUESTEM grass 5 0.20 2%
Bidens frondosa DEVIL'S BEGGAR'S-TICK forb 2 0.20 2%
Chamaecrista fasciculata PARTRIDGE-PEA forb 3 0.20 2%
Conyza canadensis HORSEWEED forb 0 0.40 4%
Echinacea purpurea PURPLE CONEFLOWER forb 6 0.40 4%
Elymus canadensis CANADA WILD RYE grass 6 0.40 4%
Eupatorium altissimum TALL BONESET forb 0 0.40 4%
Heliopsis helianthoides SMOOTH OXEYE forb 5 0.20 2%
Panicum virgatum SWITCH GRASS grass 4 0.40 4%
Ratibida pinnata GRAY-HEADED CONEFLOWER forb 5 0.20 2%
Rudbeck ia hirta BLACK-EYED SUSAN forb 1 0.20 2%
Solidago canadensis CANADA GOLDENROD forb 1 0.60 6%
Sorghastrum nutans INDIAN GRASS grass 5 0.20 2%
Allium vineale FIELD GARLIC forb 0 0.40 4%
Bromus japonicus JAPANESE BROME grass 0 0.60 6%
Cichorium intybus CHICORY forb 0 0.20 2%
Cirsium vulgare BULL THISTLE forb 0 0.20 2%
Daucus carota QUEEN-ANNE'S-LACE forb 0 1.00 11%
Dipsacus fullonum WILD TEASEL forb 0 0.20 2%
Melilotus officinalis YELLOW SWEET-CLOVER forb 0 0.80 9%
Plantago lanceolata ENGLISH PLANTAIN forb 0 0.40 4%
Setaria sp. NDAc grass 0 0.60 6%
Trifolium repens WHITE CLOVER forb 0 0.20 2%

4.80 51%
Non-Native Species: 4.60 49%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c ND= No Determination Available
Species in bold are non-native.

Native Species:
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Table D–82. FPA -Prairie Area Implementation Monitoring Herbaceous Cover Data Summary 
 

Total Species: 15 Mean CCa: 0.47
Native Species: 5 Average Cover: 73.4%

Non-Native Species: 10 FQAIb: 1.81
Percent Native: 33%

Species Common Name Type CC
Frequency 

(species/quadrat)
Relative 

Frequency
Ambrosia artemisiifolia COMMON RAGWEED forb 0 1.00 17%
Aster pilosus AWL ASTER forb 1 0.20 3%
Erigeron annuus DAISY FLEABANE forb 0 0.20 3%
Ratibida pinnata GRAY-HEADED CONEFLOWER forb 5 0.60 10%
Rudbeck ia hirta BLACK-EYED SUSAN forb 1 0.40 7%
Agrostis gigantea REDTOP grass 0 0.20 3%
Cichorium intybus CHICORY forb 0 0.20 3%
Daucus carota QUEEN-ANNE'S-LACE forb 0 0.80 13%
Lolium multiflorum ITALIAN RYEGRASS grass 0 0.60 10%
Melilotus officinalis YELLOW SWEET-CLOVER forb 0 0.20 3%
Plantago lanceolata ENGLISH PLANTAIN forb 0 0.60 10%
Polygonum aviculare COMMON KNOTWEED forb 0 0.20 3%
Taraxacum officinale COMMON DANDELION forb 0 0.20 3%
Trifolium pratense RED CLOVER forb 0 0.20 3%
Trifolium repens WHITE CLOVER forb 0 0.40 7%

2.40 40%
Non-Native Species: 3.60 60%

a CC = Coefficent of Conservatism
b FQAI = Florist Quality Assessment Index
c NDA= No Determination Available 
Species in bold are non-native.

Native Species:

 
 
 

Table D–83. Reptile Coverboard Observations 
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Figure D–1. Ecological Monitoring Areas 
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Figure D–2A. Wetland Mitigation – Borrow Area Project Wetlands 
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Figure D–2B. Wetland Mitigation – Former Production Area Wetlands 
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Figure D–2C. Wetland Mitigation – Northern Pine Plantation Wetlands 
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Figure D–2D. Wetland Mitigation – Phase I Wetlands 
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Figure D–2E. Wetland Mitigation – Phase II Wetlands 
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Figure D–3A. Wetland Area BAPW2 Hydrograph 
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Figure D–3B. Wetland Area BAPW3 Hydrograph 
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Figure D–3C. Wetland Area BAPW4 Hydrograph 
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Figure D–3D. Wetland Area BAPW7 Hydrograph 
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Figure D–3E. Wetland Area BAPW9 Hydrograph 
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Figure D–3F. Wetland Area FPAW2 Hydrograph 
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Figure D–3G. Wetland Area FPAW4 Hydrograph 
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Figure D–3H. Wetland Area FPAW5 Hydrograph 
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Figure D–3I. Wetland Area FPAW7 Hydrograph 
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Figure D–3J. Wetland Area FPAW9 Hydrograph 
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Figure D–3K. Wetland Area PREW6 Hydrograph 
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Figure D–3L. Wetland Area NPPW4 Hydrograph 
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Figure D–3M. Wetland Area NPPW5 Hydrograph 
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Figure D–3N. Wetland Area WM1W1 Hydrograph 
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Figure D–3O. Wetland Area WM1W2 Hydrograph 
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Figure D–3P. Wetland Area WM1W3 Hydrograph 



 
U.S. Department of Energy Fernald Preserve 2011 Site Environmental Report 
May 2012 Doc. No. S08629 
 Page D−101 

-0.9

-0.8

-0.7

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

W
at

er
 L

ev
el

 (M
et

er
s)

Date

Transducer Failure

Water level above -0.3 meter 79% of recording period.  Due to 
transducer failure, percentage assumed to be higher based on 
readings of functional transducers from nearby wetlands.     

Dry Bottom of Piezometer

  
 

Figure D–3Q. Wetland Area WM1W4 Hydrograph 
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Water level above -0.3 meter 67% during recording period.
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Figure D–3R. Wetland Area WM1W5 Hydrograph 
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Tranducer Failure

Data suspect due to unusual readings 
below bottom of piezometer and followed 
by  transducer failure. 

Bottom of Piezometer

  
 

Figure D–3S. Wetland Area WM1W6 Hydrograph 
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Water level above -0.3 meter 66% during recording period.

Bottom of transducer at 0.73 meter.
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Figure D–3T. Wetland Area WM1W7 Hydrograph 
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Water level above -0.3 meter 97% of recording period.
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Figure D–3U. Wetland Area WM2W1 Hydrograph 
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Water level above -0.3 meter 60% of recording period.  Due to transducer 
failure, percentage assumed to be higher based on readings of 
functional transducers from nearby wetlands.  

Bottom of Piezometer

  
 

Figure D–3V. Wetland Area WM2W2 Hydrograph 
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Water level above -0.3 meter 96% of recording period 
before transducer failure.  Actual percentage is lower 
based on data from nearby wetlands. 

  
 

Figure D–3W. Wetland Area WM2W3 Hydrograph 
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Figure D–4A. Vegetation Monitoring Survey Areas – Northwest Site Quadrant 
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Figure D–4B. Vegetation Monitoring Survey Areas – Northeast Site Quadrant 
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Figure D–4C. Vegetation Monitoring Survey Areas – Southwest Site Quadrant 
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Figure D–4D. Vegetation Monitoring Survey Areas – Southeast Site Quadrant 
 


