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ABSTRACT 

An inventory of wetlands within the floodplain of East Fork Poplar 
Creek (EFPC) in Anderson and Roane Counties, Tennessee was conducted 
during October, 1991 through May, 1992 for the U. S. Department of 
Energy (DOE) by the U. S. Army Corps of Engineers, Nashville 
District. About 15 miles of EFPC channel and 500 acres of its 
floodplain are contaminated with mercury and other contaminants 
released from the Y-12 Plant on the DOE Oak Ridge Reservation. The 
wetland inventory will serve as baseline information for DOE'S 
remedial action planning and National Environmental Policy Act 
compliance efforts related to the contamination. 
provide broad wetland determinations beyond which future wetland 
definitions are unlikely to expand, the 1989 Federal Manual f o r  
I d e n t i f y i n g  And De l inea t ing  J u k i s d i c t i o n a l  Wetlands was utilized. 
Using the manual's methodology in a contaminated system under the 
approved health and safety plan presented some unique problems, 
resulting in intrusive sampling for field indicators of hydric soils 
being accomplished separately from observation of other criteria. 
Beginning with wetland areas identified on National Wetland 
Inventory Maps, the entire floodplain was examined for presence of 
wetland criteria, and 17 wetlands were identified ranging from 0.01 
to 2.81 acres in size. The majority of wetlands identified were 
sized under 1 acre. Some of the wetlands identified were not 
delineated on the National Wetland Inventory Maps, and much of the 
wetland area delineated on the maps did not meet the criteria under 
the 1989 manual. 

In order to 
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IAN INVENTORY OF WETLANDS IN THE EAST FORK POPLAR CREEK FLOODPLAIN 
ANDERSON AND ROANE COUNTIES, TENNESSEE 

INTRODUCTION. 

East Fork Poplar Creek (EFPC) is located in Anderson and Roane 
counties of eastern Tennessee approximately 20 miles northwest of 
Knoxville. EFPC originates from the east end of the Y-12 Plant on 
the Oak Ridge DOE (Department of Energy) Reservation, passes through 
the city of Oak Ridge and rural Roane County, re-enters the O a k  
Ridge Reservation, and empties into Poplar Creek, which in turn 
flows into the Clinch River. 
miles. The creek and approximately 500  acres of its floodplain have 
been contaminated as a result of process operational upsets and 
accidental releases at the Y-12 Plant. Mercury was used at Y-12 to 
separate different isotopes of lithium. Prior to 1982, an estimated 
239,000 lbs. of mercury were released from the Y-12 Plant to EFPC, 
and mercury is the major contaminant found in EFPC and its 
floodplain. To a lesser .extent other heavy metals, radionuclides, 
and some organic compounds have also been found in EFPC and its 
floodplain soils. DOE is studying appropriate remediation to deal 
with the contaminated areas. 

The total length of EFPC is about 15 

Remediation measures considered by DOE can potentially impact 
various environmental resources, including wetlands, in the EFPC 
floodplain. Wetlands are sensitive environmental resources that 
have been extensively impacted Nation-wide over the years to the 
point that they now receive special consideration in project 
planning and in regulatory reviews. 
of "no net losstt of the Nations remaining wetlands, and Executive 
Order 11990 (Protection of Wetlands) from the Carter administration 
remains in effect. DOE regulations regarding wetlands are under 10 
CFR 1022, which implements the above Executive Order and Execut-ive 
Order 11988 (Floodplain Management). In order to develop baseline 
information for use in remediation planning and the National 
Environmental Policy Act (NEPA) process, DOE requested the Nashville 
District Corps of Engineers to inventory wetlands within the EFPC 
floodplain. 

President Bush announced a goal 

OBJECTIVES. 

Generally stated, the objective of this investigation is to identify 
and characterize the wetlands within the EFPC floodplain so that the 
effects on wetlands of remedial action plans for the contamination 
may be assessed. The information developed will be used for 
planning purposes, including preparation of a feasibility study and 
an Environmental Impact Statement, and to facilitate compliance with 
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intensive and least costly of the onsite methods. The plant 
community assessment procedure under the Routine Onsite Method was 
used as presented in the manual (see Appendix 2), except that the 
sequence for hydric soil and wetland hydrology determinations was 
generally modified to deal with season/timing constraints. Under 
that procedure, establishment of the hydrophytic vegetation 
criterion is the initial determination, based on visual estimation 
of the dominant plant species for each vegetative stratum in the 
area being observed. 

All onsite investigations were accomplished in accordance with the 
health and safety plan procedures developed by Radian/Lee Wan 
Associates. Prior to entering the site, all personnel performing 
onsite investigations were required to successfully complete 
appropriate training under OSHA 29 CFR 1910.120, and additional 
site-specific training. 
medical surveillance to document any occupational exposure to 
contaminants. Strict adherence to the buddy system was required 
during all onsite activities, and an escort furnished by Science 
Applications International Corporation (SAIC) accompanied the Corps 
investigators in the field.at all times. 
coveralls, rubber boots, and safety glasses was sufficient for 
routine onsite observations and thermoluminescent dosimeters were 
worn as the primary means of determining exposure to ionizing 
radiation. However, during intrusive sampling to identify hydric 
soils, additional personal protective equipment including Tyvek 
coveralls and latex gloves were required. 
samples were monitored with a Jerome mercury vapor sniffer and a 
Geiger counter. 
been detected, all personnel would have left the sample site 
immediately, returning to complete the observation after donning a 
full-face or half-face respirator complete with a cartridge 
affording protection from mercury vapor. Decontamination procedures 
were followed as required. 
monitoring personnel, when required, were provided by Radian/Lee Wan 
Associates. 

The above personnel were also placed under 

Level D clothing including 

The probe holes and soil 

Should an unacceptable level of mercury vapor have 

Personal protective equipment and 

To initiate the inventory, National Wetlands Inventory maps, soil 
surveys, and any other available, pertinent information was studied 
for a preliminary indication of the likely location of wetlands in 
the EFPC floodplain. Based on suspected location of the wetlands, 
field work and access were planned. 
SAIC escort, began visiting each potential wetland site in October, 
1991 to identify those with field indicators of the three technical 
criteria for classification as wetlands (wetland hydrology, hydric 
soils, and hydrophytic vegetation). Also, the entire floodplain was 
reconnoitered for potential wetland sites not apparent through 
offsite investigations. 
more stringent health and safety procedures required for intrusive 

A field crew, guided by the 

Because of the impending leaf fall and the 
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In the Roane County portion of the study area., the lack of a recent 
soil survey (most recent survey published in 1942) was a handicap 
for determining whether the hydric soil criterion was met. Many of 
the wetlands in that portion of the study area are developing 
wetlands lacking strong hydric soil indicators, and best judgement 
with consideration to the strength of the other wetland criteria was 
utilized in determining whether the soil criferion is met. 
some soils determinations in that area are somewhat subject to 
disagreement. 

Thus, 

Finally, the most serious problem encountered was conversion of data 
from the SAIC CADD system to the Corps CADD system and the resultant 
delay in acquiring good maps f-or use in the field, 
problem was eventually rectified to the point that the mapping could 
be used for the inventory, but anomalies still exist on the mapping 
in the Corps CADD system. Further, details of the contours in the 
mapping seem, often, to disagree with the topography observed in the 
field. For this reason, several of the wetlands delineated on the 
base maps include illogical contours. 

The conversion 

RESULTS 

General. A total of 17 wetlands were identified as meeting all 
three criteria of the 1989 Federal Manual for Identifying-and 
Delineating Jurisdictional Wetlands. 
from 0.01 acre to 2.81 acres, with the overwhelming majority under 1 
acre. 
the 1989 manual is substantially less than those identified on the 
National Wetlands Inventory maps of the area. 
contrary to the expectations of the investigators, but is 
understandable upon considering that the National Wetland Inventory 
maps are based on remote sensing and are vegetation driven with 
little or no means of considering hydrology and soil parameters. 
The National Wetland Inventory maps identified almost all of the 
EFPC floodplain forest as wetland, but only the sites identified 
below meet the criteria for wetland hydrology and hydric soils, 
Attainment of the hydric soil criteria was generally the hardest 
determination to make, since field indicators were often quite 
subtle and, the only reliable county soil survey indicated only 
marginal hydric soils (hydric, if ponded) for the area it covered 
(Anderson County only). The lack of conspicuous field indicators 
for hydric soil at sites strongly meeting the other two parameters 
may be due to human alteration of the hydrology and sedimentation 
causing sites to change to or from wetland. 
that the soil discoloration at some of the areas with higher 
contamination levels may have masked the soil colors normally 
indicative of hydric soils. Particularly where .soils were concerned, 

The wetlands ranged in size 

The number and acreage of wetlands meeting the criteria of 

This reduction was 

It is also possible 
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Sample 1 SamDle 2* SamDle 3 

0"-3" lOYR 4/3 
3"-5" lOYR 3/4 
>5 1 )  5YR 3/2 

10.5" 2.5YR 3/2 0"-4" lOYR 3/3 
4"-8" 5YR 4/6 

mottles 2.5YR 5/2 
>8 5YR 4/2 

*Sample 2 was taken from the same area as Sample 1, .as soils were 
too wet for extraction of a full probe. 

Mile 14, L e f t  Bank. This tiny (0.01 acre) man made wetland is 
located on the left (descending) bank across EFPC from Lane 
Chrysler/Plymouth and south of-Wells AN E2 and AN El. 
conditions for development of the wetland were created by a drastic 
alteration of topography resulting from removal of fill material. 
constant sheet flow of spring water provides the wetland hydrology, 
and the ground surface is inundated to a depth of about 3" in 
places, 
probably the result of sediment deposit. The soil matrix color is 
10R 4/2 on the Munsell Chart, and there is a strong sulphur smell 
when the soil is disturbed. Both indicate reducing conditions and 
are reasonable indicators that the hydric soil criterion is met in a 
newly created wetland. 
rush (Juncus effusus) and common cattail (Typha l a t i f o l i a )  with 
indicator statuses of Facultative Wet+ (FACW+) and Obligate (OBL), 
respectively. 

Transect N-33468, L e f t  Bank. Forested wetland extends from the base 
of the steep slope defining the western boundary of the EFPC 
floodplain along a small water course which empties into EFPC. It 
appears that fill material pushed over the slope has possibly 
encroached on the area somewhat. The wetland area is 0.57 acre in 
size. 
as well as runoff from the uplands. The area is inundated only . 
following flood events but normally has an aquic moisture regime or 
saturated soils. Free water immediately filled probe holes to 
within 5 inches of the surface in February and to within 2 inches of 
the surface in April and May. The dominant vegetation on the site 
is rather evenly distributed with 2 species in each of the tree, 
sapling, and shrub strata, and 1 species in the herbaceous stratum. 
Dominant plant species are swamp chestnut oak (Quercus m i c h a u x i i ) ,  
sweetgum (Liquidambar styraciflua) (tree and sapling strata), 
American hornbeam (Carpinus carolinkma) , spicebush (Lindera 
benzoin), green ash (Fraxinus pennsylvanica), and an unidentified 
grass. Even assuming the indicator status of the unidentified grass 
as upland, 86% of the dominant plant species have indicator statuses 
of Facultative (FAC) or wetter. As in most of the upper EFPC 
floodplain, the Anderson County S o i l  Survey indicates that the soil 

The basic 

A 

The thin soil layer of 211-31t above parent material is 

Dominant plant species on the site are soft 

The hydrology of the area is derived from groundwater seepage 

7 



8"-11.5" lOYR 4/3 matrix 

11. 51t-1311 lOYR 4/2 matrix 
5YR 5/8 streaks 

lOYR 5/8 streaks 

Transect N34452: EO068 R i g h t  Bank. A 0.85 acre area of forested 
wetland is situated in the floodplain forest on the right bank near 
the Holiday Inn and the New K-Mart store. It appears that the 
wetland area may have been larger before encroachment by fill for 
commercial development. The area is adjacent to a small water 
course whkh empties into EFPC fromthe east, The hydrology of the 
area is derived from surface runoff. There are slight variations in 
elevation throughout the area,-and much of the area is inundated to 
depths of 2-3 inches through a-normal spring. On portions that are 
not inundated, there is an aquic moisture regime, and free water 
immediately filled probe holes to within less than 2 inches of the 
surface throughout April and into early May. 
vegetation on the site is distributed among the strata, with most 
species occurring in the shrub and sapling strata. Dominant plant 
species are green ash (tree and sapling strata), sweetgum (tree and 
sapling strata) , box elder, privet ( L i p s t r u m  s p p . ) ,  honeysuckle 
( L o n i c e r a  j a p o n i c a ) ,  white heath aster, and an unidentified grass. 
Even without considering the unidentified grass a hydric species, 
55% of the dominant plant species have an indicator status of FAC or 
wetter. According to the Anderson County Soil Survey, Newark, a 
hydric soil when ponded, continues through this area. The aquic 
moisture regime which is usually an indicator of hydric soil, is the 
only other evidence in support of hydric soil at the site, Soil 
probe samples revealed no low chromas or other hydric soil 
indicators. However, this investigator believes that the ponding 
and aquic moisture regime on Newark soil are sufficient indicators 
that the hydric soil criterion is met. 

The dominant 

Transect E58069: N-168 Right Bank. A 0.09 acre wetland is 
developing in and about a poorly drained pocket across the street' 
from Robertsville Baptist Church and adjacent to Robertsville Jr. 
High School. 
throughout most of the year, and probably results from construction 
of the adjacent roadways. 
water depth of up to 8 inches, and free water immediately filled 
probe holes to within 1 inch of the surface during March and May 
sampling visits. The dominant vegetation on the site is in the 
shrub and herbaceous strata. Dominant plant species are black 
willow, button bush (Cephalanthus  o c c i d e n t a l i s ) ,  sedge (Cyperus  
s p p . ) ,  cattail, soft rush, creeping Jenny (Lys imach ia  n u m u l a r i a ) ,  
and jewel weed ( I m p a t i e n s  c a p e n s i s ) .  All of the dominant plant 
species have an indicator status of FACW or OBL. According to the 
Anderson County Soil Survey, the soil at the site is Hamblen. 
However, construction activities have probably resulted in the 

Inundation and saturation in this area appear to occur 

The inundated portion of the site has a 
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, 

0"-4" lOYR 3/3 
4Il-9" lOYR 4/3 
9"-18" lOYR 4/2 

Efforts to sample soils further out into the saturation zone w e r e  
unsuccessful because the soils were too wet for extraction in the 
probe. Investigators were able to note, however, a Munsell 
coloration of lOYR 3/2 at 011-311 depths. 

Transects E53804 and 353476, Left Bank. A narrow linear wetland of 
about 0.91 acre parallels the base of the valley slope in the left 
bank floodplain opposite approximate EFPC Miles 10.9 - 11.0. 
source of hydrology for the area was unclear to the investigators, 
but groundwater is probably involved along with surface runoff and 
retained floodwaters. 
saturated from late winter through, at least, early summer. The 
aquic moisture regime was apparent during late February, and free 
water immediately filled probe holes to within 2 inches of the 
surface. 
tree, shrub, sapling, and herbaceous strata. The dominant plant 
species are green ash (tree and sapling strata), box elder, silky 
dogwood, ground ivy, and creeping Jenny. Indicator statuses of the 
dominant vegetation are 83% FACW and FACW+. 
Anderson County Soil Survey, Newark, a.hydric soil when ponded, 
continues through this area. The aquic moisture regime, which is 
usually an indicator of hydric soil, and the presence of mottles fn 
the 1111-1811 layer are sufficient evidence to support meeting the 
hydric soil criterion. The black layer associated with the mercury 
contamination was encountered, and the high levels of mercury may 
have influenced the Munsell Soil Chart color readings. The Munsell 
colors are as follows. 

The 

SAIC personnel reported that the area remahs 

The area is a young forest with vegetation occupying the 

According to the 

0 I 1  -7 11 lOYR 3/3 
711-1111 Black contaminated layer 
1111-1811 10YR 4 / 4  matrix 

lOYR 4/2 mottles 

The soil and hydrology criteria may be considered rather marginally 
attained, and other investigators may reasonably disagree that all 
three wetland criteria are met at this area. 

Transect E43306, Right Bank. A 2.81 acre young forested wetland 
occupies a basin formed around an unnamed forked tributary entering 
EFPC at approximate Mile 8.2, right bank in a corner of the Oak 
Ridge Sportsmenls Association (ORSA) property. The hydrology of the 
area is derived from a continuous spring flow and by surface runoff. 
The basin floor has an intricate topography, with lower areas 
normally inundated to 1 - 5 inch depths. Areas of the floor not 
inundated are normally saturated, and free water immediately filled 
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growing season, similar hydrology is present for sufficient duration 
to meet the hydrology criterion. Dominant vegetation occupies the 
tree, sapling, and herbaceous strata, and 66% or more is FAC or 
wetter. Dominant plant species are sycamore, green ash, elm (Ulmus 
s p p . ) ,  honeysuckle, white heath aster, and an unidentified grass. 
As previously mentioned, the soil survey for Roane county is so 
outdated (1942) as to be useless for hydric soil determinations. 
However, the following Munsell Chart colorations and hydric soil 
indicators support a conclusion that the hydric soil criterion is 
met. 

Sample 1. Sample 2. 
13tt-1411 lOYR 4/3 matrix 1 I1 -2 I t  lOYR 4/2 matrix 

oxidized root channels 161t-181t lOYR 4/2 matrix 
mottling 5YR 2/1 nodules 
iron or manganese nodules. 

Due to limited accessibility, evidence supporting the soil and 
hydrology criteria might be considered rather marginal, and other 
investigators may reasonably disagree that all three wetland 
criteria are met at this .area. 

Transect 30674, Left Bank. An old channel bendway, possibly cut off 
when the turnpike was constructed lies south of the turnpike and 
just east of Transect 30674. The size of this permanently flooded 
area is 0.45 acre. The dominant plant species is duckweed (Lema 
s p p ) ,  which has an indicator status of OBL. It was not necessary to 
characterize the soils since the area is permanently inundated, and 
hydric soils may be assumed. 

Transect E20339, Right Bank. This wetland area has formed around a 
backwater intrusion at approximate EFPC Mile 0.6. The entire site 
including standing water/mud flat is approximately 0.68 acre in 
size. Backwater from Watts Bar Reservoir and spring water flow are 
the primary sources of the site's hydrology, and zones of shallow 
inundation and soil saturation both occur under normal conditions. 
Free water immediately filled probe holes to within less than 2 
inches of the surface. Immediately adjacent to the fluctuation zone 
is a band approximately 5 feet wide and consisting almost entirely 
of creeping Jenny and smartweed (Polygonum spp.). Above this band 
is a thick community of dominant plant species consisting of black 
willow, silky dogwood, and honeysuckle. All of the dominants in 
both communities have indicator statuses of FAC or wetter. While 
soil survey information is not available, there are sufficient field 
indicators that the hydric soil criterion is met. There is an aquic 
moisture regime present and organic material is abundant in the soil 
down to about 6.5 inches. There are mottles in the upper soil 
layer, and the Munsell chroma is 2 below 3.5 inches. Typical 
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soil. Munsell soil colorations noted at the site are as follows. 

011-3.511 lOYR 4/3 
3.5tt-11tt lOYR 4/3 matrix 

7.5YR 4 / 4  mottles 

Soils were too wet to extract a full probe tube. 
moisture regime, organic material in the soil, and hydrophytic 
vegetation present, and changes due to tailwater influence at the 
site it was concluded that the hydric soil criterion is met at the 
site. 

Based on the aquic 

Transect E19682, Left Bank. A.wetland area has formed around a 
backwater intrusion just downssream of Mile 0.3. 
including standing water/mud flat is approximately 0.39 acre in 
size. Backwater from Watts Bar Reservoir is the primary source 
the site's hydrology, and inundation of a few inches or saturation 
within less than 2 inches to 4 inches of the surface occurs as the 
normal condition. 
are four plant communities. 
wetness, indicator statuses of dominant plant species are 100% OBL, 
60% FAC or wetter, 83% FACW or wetter, and 75% FAC or wetter. The 
community in the edge of the inundation zone is 100% button bush. 
The community adjacent to the inundation zone is all herbaceous and 
the dominant species are smartweed, creeping Jenny, bedstraw (Galium 
s p p . ) ,  jewel weed, and an unknown grass. The third community has 
shrub and herbaceous strata and its dominant species are box elder, 
dogwood, button bush, creeping Jenny, jewel weed and an unidentified 
grass. The outermost community added a tree stratum and dominant 
species are green ash, sycamore, box elder, dogwood, creeping Jenny, 
smartweed, and two unidentified grasses. At the outermost zone, 
soils were quite moist, but no free water was readily apparent in 
probe holes and the hydrology criterion is probably not met. 
supporting the other communities did not have classic Munsell hydric 
colorations, but included mottled layers and iron/manganese 
concretions. Because those s o i l s  are typically saturated, support 
hydric vegetation, and are part of a system developing due to 
influence of the tailwaters, the hydric soil criterion was 
considered met, nevertheless. Munsell colorations observed at the 
site are as follows. 

The entire site 

of 

Above the unvegetated backwater fluctuation zone, 
Taken in order of decreasing site 

Soils 

Button bush community: 
0 11 -4 II 

4 'I -10 I1 lOYR 4/3 matrix 
lOYR 3/3 

7.5YR 4/4 mottles 
iron/manganese concretions noted. 

10"-16" 2.5YR 5 / 4  

15 



facilitate DOE compliance with Executive Order 11990 (Protection of 
Wetlands), Executive Order .11988 (Floodplain Management), DOE 
regulations under 10 CFR 1022, and NEPA. At such time as site 
specific proposals for remedial action plans are finalized, detailed 
wetland delineations may be completed under the appropriate 
contemporary methodology for jurisdictional delineation. 
Nevertheless, it is timely to present some general considerations 
concerning regulatory jurisdiction.f.or the EFPC wetlands. 
opinion currently held by the Corps of Engineers and the 
Environmental Protection Agency is that Congress did not intend for 
Comprehensive Environ- mental Response, Compensation and 
Liability Act (CERCLA) response actions to be subject to Section 404 
of the Clean Water Act or Section 10 of the Rivers and Harbors A c t .  
Thus, the Corps does not conduct permit reviews for actual CERCLA 
clean-up actions. However, support activities for CERCLA responses 
(access roads, staging areas, etc.) are subject to normal permit 
requirements. 
change, it is recommended that DOE coordinate any remedial action 
plans with the Nashville District Corps of Engineers, Regulatory 
Branch (615/736-5181). Other activities involving deposition of 
dredged or fill material into any of the EFPC wetlands that are 
determined to be jurisdictional will require a full permit review. 

The legal 

Since policies and legal opinions are subject to 

As mentioned, the National Wetland Inventory maps identified almost 
all of the EFPC floodplain forest as wetland, but only the sites 
identified in this inventory meet all the wetland criteria. 
However, many areas from the National Wetland Inventory not meeting 
all the wetland criteria are environmentally valuable areas, if 
contamination levels are ignored. 
forests and are highly productive for wildlife purposes, although 
the desirability of providing wildlife habitat in significantly 
contaminated areas is debatable. 
other functions of wetlands such as floodxater attenuation and 
sediment retention. Particularly notable in this regard are the 
wide forested floodplain off South Illinois Avenue (EFPC Miles 13.3 - 13.95), the forested area adjacer.t to the Robertsville Jr High 
School athletic field, and wide forested floodplain areas on either 
side of EFPC between its mouth and the confluence of Bear Creek 
(EFPC Miles 0 - 1.5). 
(Odocoi leus v i r g i n i a n u s ) ,  wild turkeys (Meleagris  gallopavo), great 
blue herons (Ardea h e r o d i a s )  and wood ducks (Aix sponsa) were 
sighted in some of these areas during sampling activities. 

Relatively flat floodplain forest areas may hold some opportunity 
for wetland development or mitigation efforts, since the hydrophytic 
vegetation criterion is already met at these sites, and the 

Such areas are moist floodplain 

These floodplain forests perform 

A variety of wildlife including deer 

floodplain often slopes slightiy away from 
is needed to develop or expand wetlands at 
the addition of sufficient hydrology. For 

the streambank. All that 
some of these sites is 
example, weirs might be 
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GLOSSARY OF WETLAND TERMS 
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Glossary 
Adaptation - The condition of showing fitness for a particular environment, as applied to char- 
acteristics of a structure, function, or entire organism; a modificauon of a species that makes it 
more fit for reproduction and/or existence under the conditions of its environment. 

Adventitious roots - Roots found on plant stems in positions when roots normally do not oc- 
cur. 

Aerenchymous tissue (Aerenchyma) - A type of plant tissue in which cells are unusually large, resulting in 
large air spaces in the plant organ; such tissues are often referred to as spongy and usually provide in- 
creased buoyancy. 

Aerobic - A condition in which molecular oxygen is a part of the environment. 

Misols - Soils having significantly more clay in the B-horizon than in the A-horizon and high base status. - 

Anaerobic - A condition in which molecular oxygen is absent (or effectively so) from the environment 

Annual - Occurring yearly or, as in annual plants, living for only one year. 

Aqualfs - Soils with an aquic or peraquic moisture regime and having clay accumulating in the B-horizon; 
wet Alfisols. 

Aquents - Soils with an aquic or peraquic moisture regime and lacking distinct soil horizons in the subsoil; 
wet Entisols. 

Aquepts - Soils with an aquic moisture regime and showing some soil development in the B-horizon; wet 
Inceptisols. 

Aquic moisture regime - A moisture condition associated with a seasonal reducing environment that is vir- 
tually free of dissolved oxygen because the soil is saturated by ground water or by water of the capillary 
fringe, as in soils in Aquic suborders and Aquic subgroups. 

Aquods - Soils having an accumulation of iron, aluminum, and organic matter in the B-horizon in addition 
to having an aquic moisture regime; wet Spodosols. 

Areal cover - A measure of dominance that defines the degree to which above ground pomons of plants 
cover the ground surface; it is possible for the total areal cover for all strata combined in a community or 
for single stratum to exceed 100 percent because: 1) most plant communities consist of two or more veget- 
ative strata; 2) areal cover is estimated by vegetarive layer; and 3) foliage within a single layer may overlap. 

Disturbed condition - As used herein, this tern refers to areas in which indicators of one or more character- 
istics (vegetation, soil, and/or hydrology) have been sufficiently altered by man's activities or natural 
events so as to make it more difficult to recognize whether.or not the wetland identification criteria are met. 
Artificial wetlands - Wetlands created by the activities of man, either purposefully or accidentally. 

Basal area - The cross-sectional area of a me trunk measured in square inches, square centimeters, etc.; 
basal area is normally measured at 4.5 feet above ground level and is used as a measure of dominance; the 
most commonly used tool for measuring basal area is a diameter tape or a D-tape (then convert to basal 
area). 
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Criteria - Technical requirements upon which a judgment or decision may be based. 

Deepwater habitat - Any open water area in which the mean water depth exceeds 6.6 feet at mean low wa- 
ter in nontidal and freshwater tidal areas, or is below extreme low water at spring tides in salt and brackish 
tidal mas, or the maximum depth of emerging vegetation, whichever is greater. 

Density - The number of individuals per unit area. 

Demtus - Fragments of plant parts found on the soil surface or in water, when fused together by algae or 
soil particles, this demtus is an indicator that the soil surface was recently inundated 

Diameter at breast height (dbh) - The width of a plant stem (e.g., tree aunk) as measured at 4.5 feet above 
the ground surface. 

Dike - An embankment (usually of earth) constructed to keep water in ur out of a given area. 

Disturbed area - An area where vegetation, sail, and/or hydrology have been sipfkantly altered, thereby 
making a wetland determination difficult 

Dominance - As used herein, refers to the spatial extent of a species; commonly the most abundant species 
in each vegetation stratum that, when ranked in descending order of abundance and cumulatively totaled, 
immediately exceeds 50 percent of the total dominance measure (e.g., areal cover or basal area) for the 
stratum, plus any additional species comprising 20 percent or more of the total dominance measure for the 
stratum. 

Dominance measure - The means or method by which dominance is established, including areal coverage 
and basal area; the total dominance measure is the sum total of the dominance measure values for all spe- 
cies comprising a given stfanun. 

Dominance threshold number - The number at which 50 percent of the total dominance measure for a given 
stratum is represented by one or more plant species when ranked in descending order of abundance &e., 
from most to least abundant); when this number is immediately exceeded, the dominant species for the 
s t r a m  art realized. 

Dominant species - For each stmtum, dominant species are those that, when ranked in descending rank or- 
der and cumulatively totaled, immediately ex& 50 percent of the total dominance measure (Le., the dom- 
inance thshold  number), plus any additional species comprising 20 percent or more of the total domi- 
nance measure for the stratum. 

Drained, effectively - A condition when ground or surface water has been removed by artificial 
the point that an area no longer meets the wetland hydrology criterion. 

Drift line - An accumulation of water-carried debris along a contour or at the bast of vegetation 
vides direct evidence of prior inundation and often indicates the directional flow of flood waters. 

means to 

that pro- 

Duff - The matted, partly decomposed, organic surface layer of forested soils. 

Duration (of inundation or soil saturation) - The length of rime that water stands above the soil surface (in- 
undation), or that water fills most soil pores near the soil surface; as used herein, "duration" refers to a per- 
iod during the growing season. 

Entisols - Soils of slight or recent development; common along rivers and floodplains. 

67 



Growing season - The pomon of the year when soil temperatures an above biologic zero (41' F) as de- 
fined by "Soil Taxonomy;" the following growing season months are assumed for each of the soil temper- 
ature regimes: (1) thermic (February-October); (2) mesic (March-October); (3) frigid (May-September); (4) 
cryic (June-August); (5 )  pergelic (July-August); (6) isohypenhennic (January-December); (7) hypenher- 
mic (February-December), (8) isothennic (January-December) and (9) isomtsic (January-December). 

Hardpan - A very dense soil layer caused by compaction or cementation of soil particles by organic matter, 
silica, sesquioxides, or calcium carbonate, for example. 

Hemists - Orgrinic soils (mucky peats and peaty mucks) in which plant remains show a fair amount of de- 
composition; between one-third and two-thirds of the fibers arc still visible upon rubbing the material be- 
tween the fmgers. 

Herb - Nonwoody (herbaceous) plants including graminoids (grass-and grasslike plants), forbs, ferns. 
fern allies, and n o n w d y  vines; for the purposes of this manual, seedlings of woody plants that are less 
than three feet in height are also considered herbs. 

Herb stratum - Any vegetative layer of a plant community that is composed predominantly of herbs. 

Histic epipedon - A 8- to 16-inch soil layer at or near the surface that is saturated for 30 consecutive days 
or more during the growing season in most years and contains a minimum of 20 percent organic matter 
when no clay is present or a minimum of 30 percent of organic matter when 60 percent or more clay is 
present; generally a thin horizon of peat or muck if the soil has not been plowed. 

Histosols - An order in "Soil Taxonomy" (Soil Survey Staff 1975) composed of organic soils (mucks and 
peats) that have organic soil materials in more than half of the upper 32 inches or that are of any thickness 
if overlying rock. 

Horizon - A distinct layer of soil, more or less parallel with the soil surface, having similar properties such 
as color, texture, and permeability; the soil profde is subdivided into the following major horizons: A- 
horizon, characterized by an accumulation of organic material; B-horizon, characterized by relative accu- 
mulation of clay, iron, organic matter, or aluminum; and the C-horizon, the undisturbed and unaltered par- 
ent material. (Nore: Some soils have an E-horizon, characterized by leaching of organic and other materi- 
al.) 

Hue - A characteristic of color related to one of the main spectral colors (red, yellow, green, blue, or pur- 
ple), or various combinations of these principle colors; one of the three variables of color, each color chart 
in the Munsell Soil Color Charts (Xollmorgen Corporation 1975) represents a specific hue. 

Hydric soil - A soil that is saturated, flooded, or ponded long enough during the growing season to devel- 
op anaerobic conditions in the upper part 

Hydrology - The science dealing with the properties, distribution, and circulation of water. 

Hydrophyte - Any macrophyte that grows in water or on a substrate that is at least periodically deficient in 
oxygen as a result of excessive water content; plants typically found in wetlands and other quatic habitats. 

Hydrophytic vegetation - Plant life growing in water or on a substrate that is at least periodically deficient 
in oxygen as a result of excessive water content. 

Hypertrophied lenticels - An exaggerated (oversized) pore on the stem of woody plants 
gases are exchanged between the plant and the atmosphere; serving to increase oxygen to 
ing periods of inundation or soil saturation. 

through which 
plant roots dur- 
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Nonwetland - Any area that has sufficiently dry conditions that hydrophytic vegetation, hydric soils, and/ 
or wetland hydrology are lacking; it includes upland as well as former wetlands that are effectively 
drained. 

Normal circumstances - Refers to the soil and hydrology condihons that a& normally present, without re- 
gard to whether the vegetation has been removed. 

Obligate wetland species - A plant species that is nearly always found in wetlands; its frequency of occur- 
rence in wetlands is 99% or more. 

Offsite determination method - A technique for making a wetland determination jn the office. 

Onsite dercxmination method - A technique for making a wetland determination in the field. 
. .  

organic soil - see Histosols. 

Overbank flooding - Any situation in which inundation occurs as a result of the water level of a river or 
stream rising above bank level. 

Oxidation-reduction process - A complex of biochemical reactions in soil that influences the valence state 
of elements and their ions found in the soil; long periods of soil saturation during the growing season tend 
to elicit anaerobic conditions that shift the o v d  process to a reducing condition. 

Oxidized rhizospheres - Oxidized channels and soil surrounding living roots and rhizomes of hydrophytic 
plants. 

Parent material - The unconsolidated and more or less weathered mineral or organic matter from which the 
soil profile is developed. 

Pedogenic - Related to soil-building processes occurring within the soil. 

PeraqUic moisture regime - A soil condition in which nducing conditions always OCCUT due to the presence 
of ground water at or near the soil surface. 

Perennial (plant) - Living for many years. 

Periodically - Used hmin, to define detcctablc regular or inegular saturated soil conditions or inundation, 
resulting from ponding of ground water, precipitation, overiand flow, stream flooding, or tidal influences 
that ocixr(s) with hours, days, weeks, months, or even years between events. 

Pennanently flooded - A water regime condition w h m  standing water covers the land surface throughout 
the year (but may be absent during extreme droughts). 

Penneability - The quality of the soil that enables water to move downward through the profile, measured 
as the number of inches per hour that water moves downward through the saturated soil. 

Phase, soil - A subdivision of a series based on features such as slope, surface texture, stoniness, and 
thickness. 

Physiological adaptation - A peculiarity of the basic physical and chemical actiVities that.occur in cells and 
tissues of a species, which results in it Wig better fitted to its environment (e.g., ability to absorb num- 
ents under low oxygen tensions). 
Plant community - The plant populations existing in a shared habitat or environment 
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Sample plot - As used herein, an observation point at which a wetland determination is made. 

Sapling - Woody vegetation between 0.4 and 5.0 inches in diameter at breast height and gnater than of - 
equal to 20 feet in height, exclusive of woody vines. 

Saprists - Organic soils (mucks) in which mcst of the plant material is decomposed and the original corn 
stituents cannot be recognized; less than one-third of the fibers remain visible upon rubbing the materid 
between the fingers. 

Saturated - A condition in which all easily drained voids (pores) between soil panicles are temporarily ar 
permanently filled with water, significant saturation during the growing season is considered to be usually 
one week or more. 

Seedling - A young tree that is generally less than 3 feet high. 

Shrub - Woody vegetation usually greater than 3 feet but less than 20 feet tall, including multi-stemmed, 
bushy shrubs and small trees and saplings. (Note: Woody seedlings less than 3 feet tall arc considered parr 
of the herbaceous layer.) 

Soil - Unconsolidated material on the earth's surface that supports or is capable of supporting plants om- 
o f-doors. 

Soil horizon - A layer of soil or soil material approximately parallel to the land surface and differing from 
adjacent genetically related layers in physical, chemical, and biological propemes or characteristics (e.g., 
color, structure, and texture). 

Soil mamx - The portion of a given soil having the dominant color, in most cases, the mamx will be the 
pomon of the soil having more than 50 percent of the same color. 

Soil permeability - The ease with which gases, liquids, or plant roots penetrate or pass through a layer of 
soil. 

Soil phase - A subdivision of a soil series having features (e.g., slope, surface texture, and stoniness) that 
affect the use and management of the soil, but which do not vary sufficiently to differentiate it as a separate 
series. 

Soil pore - An area within soil occupied by either air or water, resulting from the arrangement of individual 
soil particles or peds. 

Soil profile - A vertical section of the soil through all its horizons and extending into the p a n t  material. 

Soil series - A group of soils having horizons similar in differentiating characteristics and arrangements iu 
the soil profle, except for texture of the surface layer. 

Soil suucture - The combination or arrangement of primary soil particles into secondary particles, units, or 
peds. 

Soil surface - The upper limits of the soil profile; for mineral soils, the upper h i t s  of the highest mineral 
horizon (A-horizon); for organic soils, the upper limit of undecomposed organic matter. 

Soil texture - The relative proportions of the various sizes of particles (silt, sand and clay) in a soii. 

Somewhat poorly drained - A condition in which water is removed slowly enough that the soil is wet for 
significant periods during the growing season. 
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Vegetation unit - A patch, grouping, or zone of plants evident in overall plant cover, which appears distinct 
from other such units because of the vegetation's structure and floristic composition; a given unit is typi- - 
cally topographically distinct and typically has a rather unifonn soil, except possibly for relatively dry mi- 
crosites (e.g., m e  bases, old tree stumps, mosquito ditch spoil piles, and small  earth hummocks) in an 
otherwise wet area or relatively wet midrosites (e.g., small depnssions) in an otherwise dry area 

Very long duration (flooding) - A duration class in which inundation for a single event is greater than 1 
month. 

Vertisols - Shrinking and swelling dark clay soils; most common in Texas. 

Very poorly drained - A condition in which water is removed from the soil so slowly that h e  water n- 
mains at or on the surface during most of the growing season. 

Water mark - A line on vegetation or other upright structures that represents the maximum height reached 
in an inundation event. 

Water table - The zone of saturation at the highest average depth during the wettest season; it is at Icast six 
inches thick and persists in the soil for more than a few weeks. 

- 

Wetlands - As used herein, areas that under n o d  circumstances have hydrophytic vegetation, hydric 
soils, and wetland hydrology. 

Wetland boundary - The point on the ground at which a shift from wetlands to nonwetlands occurs. 

Wetland determination - The process by which an area is identified as a wetland or nonwetland. 

Wetland hydrology - In general terms, permanent or periodic inundation or prolonged soil saturation suffi- 
cient to create anaerobic conditions in the SOL 

Wetland indicator status - The exclusiveness with which a plant species occurs in wetlands; the different 
indicator categories (Le., facultative species, and obligate wetland species) are defrned elsewhere in this 
glossary. 

Wooded swamp - A wetland dominated by ms; a fas ted  wetland. 

Zone of influence - The area contiguous to a ditch, channel, or other drainage structure that is directly af- 
fected by it. 
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ROUTINE ONSITE METHOD, PLANT COMMUNITY ASSESSMENT PROCEDURE 
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Army Corps of Engineers, U.S. Enviramental Protection Agency, U.S. Fish end 
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then the entire project area is a wetland. If only a 
portion of the project area is wetland, then the wet- 
land-nonwetland boundary must be established. 
Proceed to Step 11. 

Step 1 1. Determine the wetland-nonwetland 
boundary. Where a base map or annotated photo 
was prepared, mark each plant community type on 
the map or photo with a "W" if wetland or an "N" 
if nonwetland Combine all "W' types into a single 
mapping unit, if possible, and all "N" types into 
another mapping unit. On the map or photo, the 
wetland boundary will be represented by the inter: 
face of these mapping units. If flagging the bound- 
ary on the ground, the boundary is established by 
determining the location where hydrophytic vegeta- 
tion and hydric soils give way to nonhydrophytic 
vegetation and nonhydric soils. This will often 
require sampling a few more holes to better define 
the limits of the hydric soils and thereby establish 
the limits of hydrophytic vegetation. 

Intermediate-level Onsite Determination 
Method 

4.12. On occasion, a more rigorous sampling 
method is required than the routine method to 
determine whether hydrophytic vegetation is 
present at a given site, especially whes the bound- 
ary between wetland and nonwetland is gradual or 
indistinct. This circumstance q u i r e s  more inten- 
sive sampling of vegetation and soils than present- 
ed in the routine determination method. This meth- 
od also may be used for areas greater than five 
acres in size or other areas that are highly diverse in 
vegetation. 

4.13. The intermediate-level onsite determination 
method has been developed to provide for mom 
intensive vegetation sampling than the routine 
method. Two optional approaches are presented: 
(1) quadrat transect sampling procedure, and (2) 
vegetation unit sampling procedure. The former 
procedure involves establishing transects within the 
project area and sampling plant communities along 
the transect within sample quadrats, with soils and 
hydrology also assessed as needed in each sample 
plot. In contrast, the vegetation unit sampling pro- 
cedure offers a different approach for analyzing the 
vegetation. First, vegetation units are designated in 
the project area and then a meander s w e y  is con- 
ducted in each unit wheE visual estimates of per- 
cent areal coverage by plant species are made. Soil 

and hydrology observations. also are made as 
necessary. Boundaries between wetland and non- 
wetland are established by examining the transi- 
tional gradient between them, 

4.14. The following steps should be completed: 

Step 1. Locate the limits of the project area 
in the field and conduct a general recormrzissance of 
the area. Previously the project boundary should 
have been determined on aerial photos OT maps. 
Now appropriate ground reference points need to 

in the proper area. In examining the project area, 
were any significantly disturbed a t a s  o b s e d ?  If 
YES, identify their limits for they should be evalu- 
ated separately for wetland determination purposes 
(usually after evaluating undisturbed areas). Refer 
to the section on disturbed areas (p. 50) to evaluate 
the altered charactenstic(s) (i.e., vegetation, soils, 
or hydrology); then mum to this method to contin- 
ue evaluating the characteristics not altered. Keep 
in mind that if at any time during this determina- 
tion, one or more of these three characteristics is 
found to have been signiiicantly altered, the dis- 
turbed areas procedures should be followed. If the 
area is not significantly disturbed, proceed with 

be located to insure that sampling will be Conbcred 

step 2. 

Step 2. Decide how to anuljve plant commu- 
nities within the project area: ( I )  by seleming repre- 
sentative plant communities (vegetation unia), or 
(2) by sampling along a mnsect. Discrete vegeta- 
tion units may be identified on aerial photographs, 
topographic and other maps, and/or by field 
inspection. These units wilI be evalusttd far hydm 
phytic vegetation and also for hydric soiIs and wet- 
land hydrology, as necessary. Ifthe vegetation unit 
approach is selected, proceed to Step 3. An alema- 
tivc appmach is to establish transects €or identify- 
ing plant communities, sampling vegetation and 
evaluating other criteria, as appropriate. I f z k  rran- 
sect approach is chosen, proceed to Step 4. 

Step 3. Identifing vegetation units for m- 
pling. Vegetation units art identified by examining 
aerial photographs, topographic maps, N W  maps, 
or other materials or, by direct fieId insptctiOn. AH 
of the different vegetation units pnsent in the p 
ject area should be identified. The subject area 
should be traversed and difYennt vegetation units 
specifically located prior to conducting the sam- 
pling. 
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WETLAND MAPS 



! 

I 

EAST 
Lffi€ND 

loo' 0 
l . . , . I  

Wetland Area 



c 

TITLE East Fork Poplar Creek 
Wetland &-em 

Shee t  27 of 28 
US Army CWDS 
of Englnws 
)(onrr C4atrle.t 



. 

i 

LEGEND 

moo' 100 4- I I 
:I 

@ Wetland Area 



i 

I 

i 

I i 

1 
TITLE 

East Fork Poplar Creek 
Wetland Areas US Army Corm 

of Englnoors 
*oh.. aarrrar 

Sheet 28 of 28 1 



3 

!.&TEND 

I O 0  - 100' @ Wetland Area 
* .&. 



TITLE I! E a s t  Fork Poplar  Creek 
+ Wetland Areas 

Index !I US Army Corps 
of Engineers 
N M v P J e  Dl3WIct 



EAST 
Wetland Area 

I 
LEGEND 

100' 0 100' -k 
l , . . . l  

.i 



TITLE East  Fork  Poplar Creek 
Wetland Areas 
Sheet 1 of 28 



\ 
\ 

\ 



i 

TITLE East Fork  Poplar Creek  
Wetland Areas 
S h e e t  2 of 28 

us Army Coros 
of E n g l w s  
kDhc r n f r l O t  - 



PARCEL 415 

LEGEIVD 

,& @ Wetland Area mw 0 100' -+ 
l . . , . l  I 



POPLAR CREE 
tmz 

East Fork Poplar Creek 
Wetland Areas 
Sheet  8 of 28 

us Army cww 
Of EnglMef 3 
)Q.lrl Dlrrrrcr 

I 



PARCEL 564 

EAST 
i 

, I  

LEGEND 

t 100' 'ow Wetland Area 



\ 

rm.2 
East  Fork Poplar Creek 

Wetland Areas US Army C o a t i  
of Englwra 
Mamvm Usrlat  

Sheet  9 of 28 



\ '\ 

LECEIVD 

Wetland Areo 

I 
j- 
il 

100' 'OP' 



. . . . . . . 
._... 



. 

EAST FORK 1 
i 

A 
100' -c I....,....p" 

il 

LECEND 

I 
Wetland Aree 





EAST FORK 
LEGEND 

Wetland Area 100’ ‘ow t 



. .  

\ 

TITLZ 
East Fork Poplar Creek 

Wetland Areas 
S h e e t  20 of 28 



EAST FORK 7 
L E E N D  I I1 

I I 



-.. 

TITLE 
East  Fork Poplar Creek 

Wetland Areoi 
Sheet 27 of 28 

CREE 
US Army Cwos 
of E n g f w s  
-4 cbtrcor 



. 

Wetland Area 



i 

TITLE 
E a s t  Fork Poplar Creek 

Wetland Areas 
Sheet 28 of 28 

I 
i 

US Army CWDS 
of Englno.rs 
*ohm Ola7d07 



APPENDIX 4 

FIELD DATA FORMS 





4 

8-2 



3 



i 





DATA fORY 

A h  - 





t 

8-2 





. 





I 

Dominant Plant Spa&$ 
11. 
12. 
13. 
14. 
15. 

17. 
? 6. 







i 



5 /'- 8 " 



DATA FORM 
ROUTINE ONSITE OETERkaNATION METHO01 

8-2 



! 

." . 
8-2 





i 





' .  





3. - - 13. 

e- - - _  

8-2 





8-2 





' .  





2 





4 - -  a- 

B-2 



k 

8-2 



.. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6. 
7. 

B-2 



/ /  

8-2 









.. 
I I 

U 



i 

- .  -- 



/ O / '  - / 7'' 





..I 



Q 
B-2 





.. 6; .. 

i 
I 

[25 4 





f \ 

q. 



I 





- 



. 

0. 

7. 

4 
__. 

8-2 I 





.. 



I (3) 

I 



. I I 3 0  + - )  

.f 
5 

' h  

4. 









(3 J ) 

f 
i 

4 
6-2 







c 

. -  

8-2 I 




