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II.

MONITORING PLAN
for

CITYy OF MONTICELLD

INTRODUCTION AND PURPOSE

As part of its program to enlarge and improve its

capacity

to handle and treat wastewater, the City of Monticello

proposes to use a basin system of wetland commun

ities for

terminal disposal and treatment of the advanced secondarily

treated effluent from its treatment plant. The pr
using wetlands for successful wastewater treatment
documented over the past 195 years, but cautious int
of new technology requires patient, long-term app
any and all effects +to biotic and abiotic elemen
environment. This plan describes current knowledg
conditions and monitoring schedules and techni
detection of any significant changes in the wetla
follewing initiation of discharge from the w
treatment plant. Field and laboratory procedures a
the qualifications of all involved personnel
described.

CHARACTERIZATION OF STITE AND ADJIACENT SYSTEMS

The wetland study site is located in Jefferso

actice of

is well
roduction
raisal of
ts of the
e of site
ques for
nd system
astewater
s well as
are also

n County,

Flporida, (Range S5 East, Township 1 North, Sections S5, &, 8,
31) (Figure 1). The northern edge of the site is some 1.4
miles south-southeast from the city limits of Monticello,
and 2.5 miles south from Monticello’s sewage treatment
plant. The wetland 1is a brecad headwater mixed Blackgum-—

Sweetbay swoamp which occupies a large depressio
rollinmg hills type topography of the area.

collectively receives water from five streams wh
along the western barder, Four of the streams co

n in the
The basin
ich enter
nverge to

form two larger streams which enter along the northwest

corner and at the approximate middle of the basin.
stream is isolated and enters at the southwester
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In addition to stream inputs, the swamp receives a minor
amount of subsurface seepage from the surrounding hills and
substantial overland flow during periods of intense
rainfall.

The swamp 1s part of a very large wetland system which is a
component of the Wolf Creek Drainage Basin. Wolf Creek is
located approximately 2.2 miles (11,600 feet) east of the

proposed wetland study site. Essentially, all the area
between the site and Wolf Creek appears to be a mixed
hardwood swamp system. (National Wetlands Inventory

Classification, categories PF0O&/3F and PFO&F) Preliminary
studies of National Wetlands Inventory maps of the region
show that these two wetland classifications are quite
tommon, making wup more than 504 of the wetlands and 25% of
all land use types within a 10 mile radius of the site.

A road-berm system (Figures 13 and 16) has been constructed
along the northeastern edge of the system. This road-berm
structure has resulted in the isolation of the site from the
remaining Wolf Creek Drainage Basin. Presently, no
vegetative connection is present across this road, however a
bydraulic commection has been maintained via placement of &
series of variable sized culverts in the road-berm which
facilitates water flow between the two areas. Flow has been
noted at this point from the wetland study site into the
Wolf Creek Drainage Basin.

A. PROPERTY OWNERSHIP

The proposed treatment wetland site is currently owned
by only three (3) landowners, (See Figure 2).
Negotiations are currently underway with all three land
owners for either fee simple title or a long term lease
or easement over the subject wetland that would give
the City all the necessary property rights for at least
the design 40 year duration of the project. All of the
property owners contacted have indicated a desire to
cooperate with the City and to negotiate an eqgquitable
price for the subject property. Should negotistions
totally collapse, legal <council has indicated that
condemnation of the property 1is an availlable option.
Therefore, the City has decided to proceed with the
acguisition process, and property maps and easements
are currently being drawn up.

~

)
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CLIMATE
Northwest Florida 115 characterized by a humid, sub-
tropical climate with relatively high average
temperatures (81 degrees fahrenheit in summer, 54
degrees fahrenheit 1n winter). Daily temperature

maxima and minima far exceed these averages. Winter
lows can approach O degrees fahrenheit for several
hours in the night, and recovery during the following
day may not exceed 23 degrees fahrenheit. Summer highs
can surpass 1053 degrees fahrenheit, with humidity in
excess of 95 percent.

Precipitation in the region can vary by slightly less
than fourfold (1) with a’'range of 29 to 112 inches per
year. Average monthly rainfall (Figure 3) ranges from
3 to B inches. Two annual peaks of precipitation occur

seasonally., The first, in winter, is the result of
major weather fronts moving in from the northwest. The
second, larger rainfall peak occurs in summer.

Canvective thunderstorm systems move in off the Gulf of
Mexico, often dropping up to several i1nches of rain on
an early summer afterncan.

TOPOGRAPHY

Local topography surrounding the site (Figure &) is
characterized by steeper gradients than normally
expected for Florida, especially the peninsular section
of the state. Total vertical elevation drops from the
upper slopes of the site's watershed to the base can

exceed 100 feet over a mile. Locally, slopes can he
even steeper. At the southern rim of the basin
surrounding the wetland site, wvertical elevation drops

some &0 feet over a tenth of a mile, or 1.3 inches drop
per linear foot.

The topography of the proposed wetland treatment site
is quite flat with elevation varying less than one foot
over the 2800 foot East-West axis and the 5000 foot
North-5South axis of the site.

S0ILS

Preliminary reference to the S5oil Conservation Service
Maps (Figure 3) 1indicates that wnearly the entire
proposed wetland site 1s wunderlain by very poorly
drained soil of the Surrency Series. This 1is a member

ds &ninc., consulling enginesrs » gainesvitle, florida /
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of the loamy, silicious, thermic family of Arenic
Umbric Paleaquults. These soils are commpbn 1n nearly
level drainageways and depressions with slopes of less
than one per cent. The water table 18 at the surface
for long periods of the year, and ponding is common.
Table 1 lists the soil’s characteristics.

The most striking feature of the soil horizon down to S
feet is that starting at the four foot depth level, a
sandy clay loam of low permeability is Afound.
Considering that actual soil borings on site (See
Appendix C) indicate that the sopil layer 1s underlain
by essentially impermeable clay layers at depths of 18-
o feet, the chances of a direct geo-hydrological
connection between the proposed treastment wetland and
underlying aquifers appear remote.

GEOLOGY AND HYDROGEGLOGY

Geological deposits in the region are primarily marine
in origin and exhibit &a general dip toward the south.
Only strata deposited within the past &0 million years
are important in regard to surface and groundwater
resources. 1This is evident in cross sections of the
area (Figures 6 anmd 7). The geological cross-section
(Figure 6) shows Monticello perched on a relatively
yvoung clay formation (Miccosukeel), which 1n turn lies
upaon other strata which consist of «clastics and clays.
It 15 evident that the Menticello area is over 100 feet
above the limestone deposits which contain the Floridan
Agquifer. This ectimate is supported by the dimensions
shown in the hydrologic cross section (Figure 7) where
preliminary measurements indicate that the Monticello
area is some 100-140 feet above the Floridan Aquifer.
The vertical order of strats indicates that most of the
distance between the surface and the Floridan Aquifer
is taken wup by a surficial aguifer with a relatively
thin intermediate aquifer separating the two.

Since preliminary examinations indicate that thick clay
layers and two aguifers (surficial and intermediate)
spparate the proposed wetland treatment site from the
Floridan Aquifer, there dees not appear to be cause for
immediate concern. However, more thorough geologic and
hydrogeologic studies of the area will be consulted to
resoclve this point with greater certainty.

ds & ning., consulting engineers » gainesville, florida

\

J

N/



s B

8
F. HYDROL OGY

Since many characteristics of wetland flora and fauna
as well as solls are the result of adaptations to the
area’s hydrologys maintaining a wetland ecosystem’s
integrity hinges on understanding the pericdicity and
volume of water flows into and out of the treatment
wetland. Being the terminal basin of the watershed,
the proposed treatment wetland is frequently flocoded
for long perigds of +times; and a8 broad, flat hardwood
swamp has adapted to this water regime,

1. Surface Water

a. Reqional flows directions and site inflows

The reglonal watershed (Figure B-see enclosed
pocket) 1s a system of creeks, some
intermittent, conducting water in a
sputheasterly direction toward the Aucilla
River which forms the border of Jefferson and
Madison counties. The streams and overland
sheetflow (Figure 4) which feed the proposed
wetland treatment site follow this general
pattern of east to southeasterly flow. These
creeks flowing in from the west do not
maintain clearly 1incised channels for more
than 100 wvards intoc the Nyssa swamp on the

site’s western edge. The stream channels
broaden into flat swamp forest floor with
numerous local depressiaons. In these

transition zones, satream flow spreads into
csheet flow.

On-si1te ingpection wvisits since May, 1987
have thus far i1ndicated that streams 1 and 3,
the northernmost and southernmost inflow
streams from the west, show minor continucus
flow even during a fairly severe drought
dur ing the Fall. Stream 2 remalned
completely dry for over one month.
Observations made at these preliminary visits
also suggest mnot much flow volume or speed in
the three inflowing streams during non-storm
runoff conditions. Stream depths in 2 and 3
rarely exceeded 4 inches and flow appeared to
be mostly confined to the upper half of the
water column in those places where vegetation

k O d's & ninc., consulting engineers + gainesville, florlda _/
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or the banks narrowed the channel. Only
stream 1 has so far demonstrated flow from
top to bottom of the water column, but the
relatively slow flow rate (0.3 foot/sec)
acrposs a three to four foot wide channel does
not suggest a major input during non-storm
flow conditions.

d. Receiving Waters
The downstream ecelogical systems which
recelve discharge from the treatment wetland
are very similar to its deep water part: the

Nyssa swamp. These semi-permanently flooded
dgeciduous hardwood swamps occupy broad flood-
plsins on the way to and along the banks of

Wolf Creek.

This area was apparently comnected to the
study site before constructiom of a road berm
system. Presently, a drainage canal exits on
the study site, running in a northeasterly
direction and passing under the road through
a collection of Culverts, proceeding
northeasterly into the adjacent wetland for a
short distance (several hundred feet) before
the incised stream channel completely

dissipates.

The canal at the entrance to this community
appears to have been dug, with the removed
fill piled along the edges to form a higher
and dryer fringe along the canal’s perimeter.
After some 350 feet, the incised channel of
the canal develops into & low, broad network
of 1nterconnecting channels. At the time of
field reconnaissance, the wetland which
exists beyond the canal was inundated to
depths ranging from 20 +to 30 centimeters.
The substrate was primsrily composed of wvery
deep mucky peats, in contrast to the canal’c
substrate which was sandy and very firm.

There are few clearly incised stream channels

in the hardwood SwWwamp connecting the
discharge polnt with Wolf Creek, Though the
direct lirmepar distance 1s 1.5 miles, the fact

that the water channel flattens out into s

k G ds&ninc., consulting engineers « gainasville, Norida /
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broad plain of anastomosing channels and
depressions suggests the path of water flow
is not direct and streaming but sinuous and
spreading.

Nei1ther the Nyssa swamp flood plain receiving
the treatment wetland discharge nor the Wolf
Creek basin are flooded vyear round. During
the recent drought in the fall of 1987, the
former was observed with a completely dry
forest floor as well as all stream channels,
and the latter was sgseen to be a series of
punded depressions, connected by a generally
higher dry stream channel. During the dry
portion of the vyear, there appears 1o bes no
Flow In Wolf Creek since the water level was
tovo low to commect all ponded depressions
along the channel.

Existing Surface Water Ruality

Preliminary appraisal of ambient water
gquality was hampered by a complete lack of
water in the interior of the proposed
treatment wetland during the months of

October and November, 1987.

In general, preliminary data indicates that
the stream inflows are not loading the
proposed site with high concentrations of
rutrients. (Ammonia < 0.02 mg/l, Phospharus
= 0.04 mg/] (Refer to Table 3).

The water quality of Weolf Creek both up and

downstream from the connecting point to
cutfall Ffrom the proposed treatment wetland
site shows fairly high nutrient
concentrations (Ammonia: 1.6~-1.8 mg/1l, Total
Phosphorus: 0.66-0.83 mg/1) and BOD
{range=3.0~7.0). For comparison, water
quality data from the City of Monticello
wastewater treatment plant outfall was

recorded 1n October, 1987, with Ammonlia=1.99
mg/1l, Total Phosphorus=6.43 mg/l and S day
BOD=22. (Refer to Table 3).

Baseline water quality monitoring over the
year prior to initiation of discharge from

ds&ninc,, consulling engineers * gainasville. florldo
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the Monticello Wastewater Treatment Plant
wWwlll establish seasonal patterns of water
quallty parameters both in the wetland site,

at inflow - outfall points, and at a station
in the receiving wetland at a point were the
inclised stream channel disappears. (Figure
13).

Sroundwater

Groundwater flow in the area of the propocsed
treatment wetland appears to ctlosely follow
surface water flow patterns. Due to the presence
of a continuous clay layer at fairly shallow

depths, deep percolation 1in the watershed is
almost nil. The presence of so many small,
intermittent surface water streams is Quite

conslistent with thils observation, as most rainfall
runs off 1into the steams, rather than percolating
into a regional groundwater flow vregime. In order
to verify the existence of a continuous barrier to
downward groundwater flow under and around the

treatment wetland, & deep borings have been
drilled. (See Appendix Ci. These boring
locations were at the four (4) proposed
groundwater well locationsy, as well as in two
central locations in the interioy of the treatment
wetland. All of these borings confirmed what was
indicated by the vegetation and surface hydrology
of the area, that essentially no downward

groundwater flow occurs in  the vicinity of the
treatment wetland.

Existing Wells in The Area

The only public water supply wells found within 5
miles of the proposed treatment wetland site are
wells 1, 2, and 3 of the City of Monticello.
These wells, located near town center under the
city’s water tower, are situated some 140 feet
above the wetland site elevation and draw directly
from the Floridan Aguifer. Given a typical daily
water demand of some 400,000 gallons (Donnie
Anderson, City Manager) it is inconceivable that
the cone of influence from the wells would extend
anywhere near the 1.4 miles  lying between the
wells and the treatment wetland site.

ds & ninc., consulting engineers » gainesville, florida
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Within a mile radius of the wetland site; a
relatively sparse rural population does own and
operate some private wells, During the baseline
monlitoring program, these wells will be located,
their flows Quantified, and determinations will be
made of any possible i1nteraction between their
water intake and the waters issuing from the
treatment wetland.

G. VEGETATIVE COMMUNITIES

1. Description of Vegetative Communities

A brief description of the vegetative communities
occurring throughout the area 1s given, and a
vegetative communities map (Figure 10) is provided
for reference. Several different community types
are present in the area and distribution of the
communities 1s primarily in response to different
hydrologic factors which occur along the gradient
between the hilltops and the depressional wetland

area. Vegetative communities are described
following Clewell? where applicable. Each
vegetation association has been named in
accordance with nomenclative described in the Land
Uses Cover and Forms Classification System
compiled by the Department of Trangportatiaon
(DOTH ., Each community 1is preceded by the map

symbol number which references specific locations.

a. Oak—-Hickory Woods(mesic) (423 pak—-pine—
hickory)

The cak-hickory hoods exists as a peripheral
community around the wetland systems. The
canopy consists of an assemblage of oak
species primarily dominated by water oak
(Quercus niqra)l., laurel pak (Quercus
hemisphaerica), live oak (Quercus virginiang)
and southerm red oak (RQuercus_ falcata).
Cammon understory species are black cherry(
Prunus serotina)l, PETS1IMmmOnN (Diospyros
virginianal), dogwood (Cornus florida) and

14,5, Clewell, Guide to the Vascular Plants of the Florids
Panhandle, Tallahassee, University Press of Florida. Florida
State University. 605 pages.

\ d s &ninc., consulfing engineers « gainesville, florida j
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hawthorn (Cretagus sp.). FPigrnut hickory
(Carva glabra) alsc exists thraoughout the
zone. The oak-hickory woads in this area has
apparently been disturbed in the past as
evidenced by large apen areas which are
extensively overgrown by an array of vines
and scrubs which include muscadine grape

(Vitis rotundifolial, blackberry (Rubus

argutus), summer grape (Vitis aestivalis),
catbriar (Smilax bona—-nox} and bambhoo-vine
(Smilax laurifolial. The oak— hickory woods
represent the most wupland community in the
area, occurring on the tops of slopes and
characterized by sandy soils with diminutive
litter accumulation.

Mesic Hardwood Hammock (431 beech-magnolia)

The mesic hardwood hammock occurs adjacent to
the oak-hickory woods on the downslope side.
The slopes are often quite steep in
comparison to other communities in Florida
and are generally dominated by an assortment

of hardwood species. Water oak, Live pak and
Laurel cak are present, but several
additional species share 1n co-dominance.
These are white cak (Quercus albal, sweetgum
(Liguidambar styraciflual, american beech
(Fagqus grandifloral, sugar maple (Acer
saccharum), ironwood (Carpinus carolinianals
hophornbeam (Ostrvya virginianal, swamp
chestrnut o©ak (Quercus michauxiil), southern
magnolia (Magnolia grandiflora), sourwood
(Oxydendron arboreum), and devil’s walking
stick (Aralia spinosa). Within the mesic

hardwood hammock a wvery pronounced deeply
incised stream channel is present and soils
are covered with abundant litter.

Hydiric Hardwood Hammock (439 mixed-
hardwood/other hardwood)

The hydric hhardwood hammock pregently
described is similar in species to the
bottomland hardwood forests described by
Clewell. Soils are saturated with some
degree of organic matter accumulation
present. The stream channel has broadened

ds&nMc"cmuumngenmnemsigamewmeJmndo
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put into a series of shallow, anastomosing
rivulets which fan out in all directions.
Shallow depressions which exhibit regular and
periodic inundation form a mosaic of
inundated pools throughout the area.,

Many of the species which occur in the mesic
hardwood hammock also are found in this
hydric zone. Diamond leaf aqak ( Quercus
laurifolia) replaces laurel oaks and canopy
dominance is primarily shared by four species
which include sweetgum, tulip poplar
{(Liriodendron tulipiferal),; sweetbay (Magnolia
virginiana) and red maple (Acer vubrum).
American holly (Ilex agpaca) and wax myrtle
(Myrica ceriferal}) are the dominant subcanopy

species. The herbaceous ground cover is
composed of an extensive mat of Sphagqnum moss
in which mnetted chain fern (Woodwardia
aereolata) and royal fern (Osmunds regalis)
form an extensive ground cover. Blackgum
{(Nyssa sylvatica Var . biflora) occurs
throughout the zone, however it is not

dominant.

The hydric hardwood hammock occurs at the
base of slopes leading down from the uplands,
and no noticeable slope (relief) is evident
throughout the community.

Nyssa Swamp

(1) Shallowly Inundated (&13 gum—swamp)

The shallowly inundated Nyssa swamp 1s
characterized by deep peat soils 1in
which the water level ranges from the
peat surface to several inches in depth.
The dominant tree specles are blackgum
{Nyssa sylvatica var. bifloral, sweetbay
(Magnolia wvirginiana) and red maple
(Acer  rubrum)l, However, wvery large
sweetgum (Liguidambar styraciflua) and
tulip poplar (Liriodendron tulipifera)
occupy significant canopy area. The
understory 1s primarilly composed of the
shrub wvirginia willow (ltea virginica)
and an extensive fern growth covers much

ds & ninc., consulting engineers « gainesville, tlorida
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aof the swamp forest floor consisting of
cimnnamon fern ({Osmunda cinnamomea),
royal fern (Osmunda reqgalis) and wnetted
chain fern (Woodwardia aereolata).

(2) Deepwater (613 gqum—swamp)

The deepwater Nyssa swamp is dominated
by blackgum, sweetbay and red maple.
The most notable difference between this
area and the shallow water zone 1is the
reduction 1in the occurrence of tulip
poplar and sweetqum. Soils consist of
very deep, fine peats which are grey
colored with silt reflecting the large
ercsional 1input from the surrounding
uplands especially in the northwest
section. Inundation depths commonly
exceed 20 centimeters and generally the
unflooded areas consist primarily of

large, raised bhummocks. Extensive
growth of lizard’s tail {Saururus
cernuus) and burrweed (Sparganium
americanum) occur within the open water
areas. The trees within this area are
very large and exhibit expanded
buttresses which reflect the 1long
duration of +flooding. 1t appears that
the area 1is frequently 1nundated with
. occasional drydown occurring during

periods of law rainfall.

e. Bayswamp — Disturbed (611 bay—-swamp}

A large expanse along the eastern portion of
the wetland 1s dominated by bays. Sweetbay

(Magnolia wvirginianal) 1s by far the most
gdominant with loblolly bay {(Gordonia
lasianthus) orccurring occasionally throughout
the area. Swamp red-bay (Perses palustris)

1% also present but primarily occurs as a
subcancpy individual although occasionally

individuals reach the upper canapy.
Blackgum, sweetgum and tulip poplar are
present 1n many locations but do not approach
the numbers of bays which occur in this area.
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The bay communlity which is present has been
sub jected to some kind of disturbance in the
past. Conversations with local residents
indicate that extensive logging of blackgum
has historically occurred within the area.
The density of trees which occurs in the
community appears to be less than what 1s
present 1in the adjacent blackgum community.
This 1is readily apparent on recent {see
pocket) aerial photographs (dated February B,
1987) in which large areas are shown to be
devo1id of canopy vegetation. Ground
recomnalssance revealed that these areas are
typically open canopy areas in which a very
extensive shrub and vine cover of muscadine
grape (Vitis rotundifplial), blackberry (Hubus
sp.) and several catbriar species (Smilax
sp.) form an almost impenetrable bsarrier.
Peat accumulation in the area is substantial.,
however the surface is dryer than 1in
surrounding areas. Surface water is
generally isolated such that the community is

. a mosalce of isolated pools which exhibit
characteristics of regular and pericdic
flooding and are probably connected during
periods of extensive rainfall,

f. Mixed Blackgum—Sweetbay Transition (&611-613
bayswamp—qum—-swamp—transition)

A mixed blackgum and sweetbay transitional
area exists between the blackgum dominated
area (#4B) and the bay dominated community
(#57). The area 1s co-domlnated by these two
species. However, fraom the signature evident
on aerial photographs dated February. 8, 1987,
tree densities are not as great as in the
Blackgum swamp, The area ranges from
shallowly to deeply inundated which contrasts
with the relatively dryer bay community.

A distinction is being made for this
communlity type based on inspection on the
ground bercause aerial photograph signatures
do not reveal any differences whith would
distinguish this area from the bay community.
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Several old roads (logging)? appear to be
present in %this area., however, they are not
readily apparent on aerial photograpby.

Q. Mixed Upland Riparian Systems

The term 'mixed wupland riparian systems”
refers to the mosailic of community ftypes
located along the northwestern border of the
nroposed wetland treatment systems, These
areas are typically hardwood dominated and
vary from mesic to hydric depending on their
location and relation to the slope. All the
communlty types have been previogusly
described, though 1n this area community
types number 4, 5 and &6 are probably not to
be found. The distribution of communities is
in relation to the major stream systems which
run through the area. The streams are deeply
incised, and the water flow is rapid.

h. Old Field Assemblages (260 rural open lands)

Much of the wupland areas surrounding the
wetlands site have been extensively managed
for agriculture over the last 350 years.
Historically, management involved the
production of cattle and watermelons. Much
of the area in the recent past was used for
propagation of Tung tree (Aleurites fordii)
for tung oil production, hHowever, no groves
presently exist on the site, Many of the
areas are presently n an old fTield
successinnal state in which perennial =pecies
dominate., The area is 1in many places bighly
eroded with bare exposed areas contvributing
to the extensive sediment loading of the

wetlands during periods of high rainfsll. &}
portion of the land in the northwest cection
is presently being used for nursery
production of Pecan trees (Carya
illingensis), Howsver, this repressnts only
a small percentage of the land area. Much of
the old field areas around the site have been
historically wsed in crop gproduction. A

distinction has been made with regard to the
present use on the enclosed community map.
Primarily a distinction has been made between
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areas used for row or field crops. However,
these descriptions should be understood as
preliminary since interpretations were based
an aerlal photography and not field truthing.
This interpretation generally applies to
areas which were not located in the immediate
vicinity of the site.

i. Blackgum Swamp: Shallowly-
Deeply Inundated (413 qum—swamp)

\

The receiving wetland located adjacent to the
northeast boundary of the study site is a
predominately Blackgum swamp which is similar
to the areas described as community types &
and &. This area was apparently comected to
the study site before construction of a road-
berm system. Presently a drainage canal
exits the study site running in a
northeasterly direction and passes under t{be
road through a collection of culverts and
proceeds northeast into the adjacent wetland
for a short distance (perhaps several hundred
feet).

The canal at the entrance to this community
appears to bhave been dug with the removed
fill piled along the edges to form a higher
and dryer fringe along the canal’s perimeter.
After some 350 feet the incised channel of
the canal develops into a low, broad network
of interconnecting channels. At the time of
field reconnaissance the wetland which exilsts
beyond the canal was inundated to depths
ranging from 20 to 50 centimeters. The
substrate was primarily compeosed of very deep
mucky peats, in contrast to the canal’s
substrate which was sandy and very firm.

THREATENED AND ENDANGERED SPECIES

To date, no investigations have been made at the

‘wetland site or i1ts watershed to determine whether any

threatened and endangered flora and/or fauna exist or

migrate through there. An official list has been
cbtained from the Florida Natural Areas Survey
(Appendix B). However, this list 1s accompanied by a
caveat that 1t merely summarizes the existing

)
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incomplete knowledge base and that no ‘'"definitive
statement on the presence, absence, or condition of
biclogical elements" can be provided. No reliable

determination of the presence or absence of threatened
and endangered species can be made until sufficient on-
site visits have been made by experts (for these
procedures please refer to Section IIl.l.e.). However ,
these lists provide the best possible reference point
for planning survey procedures and for alerting
investigators for particular speciles; habitats or
tracks to search for.

HUMAN ACTIVITIES WITH POTENTIAL IMPACT ON SITE

There are no known industrial or commercial sources aof
air pollution upwind from the proposed treatment
wetland site, therefaore the likelihood of wind mediated
impacts on the subject wetland are unlikely. Human use
of the landscape (Figure 10) in the watershed surround-
ing the site consists mainly of low intensity
agriculture such as 1) pecan plantation and nursery,; &)
improved pasture, and 3) socme row cropping.

As noted previously, two detention ponds have been
created 1n the northwest section of the watershed which
drains into stream No.l. These can serve to dampen
pulses of runoff and to precipitate sediments and
nutrients prior to inflow to the wetland site.

Human population density in the watershed 1s extremely
low, 19 persons per square mile or 9.4% of the state
average, Conversation with the son of Mr. Tommy
Martin, an owner of a section of the proposed treatment
wetland site and one of the nearest inhabitants,
revealed that there has been trespassing by poachers on
the upland "old field assemblages” and contiguous
forest land (land use codes 8, 7, and 1, Figure 10} in
pursuit of wild turkeys. Mr. Martin, Jr. claimed that
such trespassing 1s rare and that he is regularly
guarding against it.

In the swamp, 1nterior preliminary. inspections have
revealed no current evidence of human intrusion save
for some shot-gun shells on the wvery outer margins.
Logging operations appear to have occurred several
decades earlier with some 1logging road construction
through the center which has left a linear depression
several hundred feet long. No water movement has been

ds &ninc., consulting engineers = gainasville, florida j

=3V -



I11.

20

noted in this depression, and it does not appear to
have altered the site’s hydrology. Conversations with
local residents give the impression that the majority
of logging occurred in the eastern section,. Inspection
of aerial photographs and on-site field surveys show
that the eastern portion of the site i1is & wetland
community dominated by bays, sweetbay and loblolly bay,.
It i qguilite possible that such a community would
establish 1tself following the removal of blackgum.
This idea is reinforced by field observations that the
bay swamp 1is not flooded at a time (December - January
of this year) when large portions of the blackgum swamp
was under six inches of water. It the eastern section
is indeed slightly higher and drier it would have been
a more likely candidate for 1logging. Therefore,
preliminsry Inspecticrn indicates that lecgging bhas
occurred Iin  the eastern half of the site, and that the
removal of nyssa (blackgum) has lead to esteblishment
of a bsy swamp wetland community.

PROPOSED MONITORING

To establish and define the parameters related to the
composition and functioning of the environment in the
proposed treatment wetland site, a monitoring program is
proposed. Since the environmental values of the undisturbed
wetland ecosystem give the clearest point for comparison, a
bas#line monitoring program will be executed over the year
prior to the initiation of discharge to the wetlands from
Monticello’s wastewater treatment system. The following
activities are preposed to achieve this:

A. VEGETATION MONITDORING

1. Sampling Location and Freguency

Belt transects (elongated gquadrats) will be placed
in the wetlamnd community at Jocations indicated 1n
Figure 13. The adeguate number of sample quadrats
which will be established will be determined by
construction of species area curves as described
in Emith (1980) (Gee Figure 11). Because all
communities have different characteristics, the
nmumber of guadrats needed may vary. For this
rE3S50N, = predetermined number may not be
adequate. Therefore. the number pf quadrats will
be determined concurrent with field sampling. It
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is also important to note that the diversity of
many wetlands may increase as the size of the
strata decrease eg. the herbaceous component is
more diverse than the canopy component.
Therefore, separate species area curves for each
stratum will be generated and sampling of that
stratum will be discontinued when criteria are
satisfied. Examples of speclies area curves are
given in Figure 11 as described in Smith (19BC),

All woody vegetation (canopy, subcanopy,s shrubs)
will be sampled once during the baseline
monitoring program. Herbaceous monitoring will be

performed on a8 quarterly schedule.

2. Sampling Methodology

S, Herbaceous vegetation

Herbaceous veqgetation will be monitored using
the following modified lime-intercept
technique. The modified method incorporates
the principle of the line-intercept method
described by Phillips ¥; however, the width
of the transect is extended and cover
classifications and permanent frequency
intervals are established.

The method, as illustrated in Figure 12 and
Table 4, consists of observations of plant
species occurring along the belt transects.
Each transect 1s divided into continuous 10
foot intervals, each of which is 2 feet wide.
The 10 foot intervals are further divided
into five 2 x & foot intervals (Figure 12).
Species cover is determined on the basis of
the percent cover pccupled wilthin each 10 x 2
foot cover interval, Six cover categories
have been assigned to estimate ranges of
percent rcover that are visually determined
(Table 47}, In scditicn. freguency is
determined on the basis of occurrence wilthin
each 2 x 2 foot interval. Therefore, a
maximum wvalue of Tfive fvreqguency plote is
pocssible for each 10 fopot interval, Data are

“Phillips, E. A, 1939, Methods of vegetation =tudy. Holt,
Reinhart and Winston, Inc.,New York. 107 pp.
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tabulated and summar ized by species. as
follows:

(1) Total freguency - the total number of 2
x 2 foot intervals where the species
occurred.

(2) Relative freguency - the total number of
cccurrence intervals in relation to the
total number of possible 2 x 2 foot
intervals.

(3) Average occocurrence cover value - the
average cover category value assigned on
all 10 x 2 foot intervals only where the
species occurred.

(4 Average occurrence percent cCover - the
percent cover for each species
calculated for only where it uccurred.

(3 Total area covered - the total square
foot coverage exhibited by the species.

(6) Total percent cover — the percent of the
total tranmsect area that was covered by
each individual species.

This sampling method was developed and used
for several reasons. First and most
important, 1s that it establishes an absolute
measure of species occurrence by wusing
defined freguency 1intervals., The use of
small continuous frequency intervals allows
the movement of existing vegetation to be
arcurately mapped and subsequent changes
easily Tollowed with time. In addition,
because freguency data are based on species
presence or absence, it is absolute and no
error 1s introduced by estimation, which i1s
needed in determining cover percentages. The
method also estimates cover using several
defined cover categories. Although estimates
are not absolute and are spmewhat variable
when performed by different people, they
serve as a suitable comparative mechanism
when used to compare caver amaong several
different transects. It should be noted that

\
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i1t 1s very easy to estimate coverages of less
than 10%4 or greater than B0% by a speciles 1n

a qgilven interwval. However , it is  wvery
difficult to estimate cover of 10 - 20
speclies which totally occupy a given expanse
of a cover interval. For this reason a very
large range has been used to estimate cover
in the mid-cover ranges: 30 — 70%.

The occurrence of bare ground throughout the
transects has been given the same
consideration as plant species cover. Bare
ground or non-vegetated surface 1s present in
all systems and is not necessarily a
definitive characteristic of newly reclaimed
areas or disturbed systems. Bare ground is
defined as all ground area not covered by
some form of wvegetatlive structure as viewed
from above. The amnalysis of bare ground
allows for the determination of some form aof
vegetation stratification i1ndex., With bare
ground considered, vegetation coverage of an
area can never be greater than 100%] however,
total percent coverages of all plant species
within a transect are often totalled and
equal greater than 1004 cover. Analyses
indicate that a great degree of plant
stratification occurs; however, the area are
most often not 100% covered by vegetation.
The bare ground methodology was incorporated
because the Flovrida Depar tment of
Environmental Regqulation (FDER) personnel
have indicated that coverages based totally
upon species cccurrences (which often total
much greater than 100%) may no longer be an
acceptable method of assessing caver by
herbaceous vegetation.

b. Canopy, Subcanopy and Shrub

Elongated guadrats (belt transects) will be
established 1n all designated community types
at three specific locations, as follows:

(1) Point of effluent discharge

(2) Approximate geographic center of the
treatment wetland
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(3) Point of wetland discharge

The dimensions of the permanent elongated
guadrats will be 100 m X 10 m (0.1 HA).

All individuals in the quadrat which have a
diameter at breast heilght (DBH) greater than
or equal to one inch will be measured (canopy
and subcanopy). A reduced plot size will be
used to measure the individuals which are
less than one inch (shrub) DBH. Said reduced
plot will either be 2.5 m X I00 mor S m X
100 m depending upon the density of these

strata. However, in this stratum only the
number of stems will be counted to allow for
density determination. Data analysis will

consist of separating subcanopy (1" < DBH <

4") and canopy (DBH 2 4 ") sized individuals.
An 1mportance wvalue will be generated based
upon relative frequency, relative dominance
and relative density as defined by Smith and
Chapter 17-4.022(1) FAC. An importance value
for shrub class individuals will be
calculated using relative denstity and
relative frequency.

FAUNAL MONITORING

The primary purpose of the feollowing monitoring plan is
to determine the extent of faunmal cthange within the
treatment wetland and to insure that Shannon-Weaver
species diversity, based on macroinvertebrates retained
by a U. 5. Standard No. 3C mesh sieve, is not reduced
to less than 20 % of background levels.

1. Methodoloqgy

e Macroinvertebrates

Three sampling locations have been selected faor
the purpose of monitoring mosqguitoes and benthic

macroinvertebrates., These sites will coincide
with locations designated as water quality
monitoring stations #4, #®#5 and #6 (Figure #13)
Monitoring Station Location Map .
Macroinvertebrate sampling will be conducted

guarterly. Preliminary pbservations indicate that

J
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there 1s wvirtually no flow at the proposed
sampling sites. Under such conditions, a grab
sampler -such as the petite FPonar dredge is
generally preferable to artificial substrate
samplers (ie. the Hester —Dendy multiplate
sampler). However , the specific sampler to be

used will be selected following a thorough survey
of the study area. During the first guarterly
sampling effort, 10 petite Ponar grab samples will
be «collected at each sampling location. This
series of samples will be uvused to determine the
number of grabs required to comply with Chapter
17-6.095(A¥ () (2)(a), FaC. After the required
number of grabs has been established for each
sampling location, the number of grabs collected
will remain constant throughout the study period.

Samples will be sieved in the field using a U. S.

Standard No. 30 mesh bucket sieve. Organisms
retained by the sieve will be preserved in BO %
ethanaol. Rose Bengal stain will be added to
facilitate accurate sorting of samples. In the

laboratory, organisms will be sorted and counted
under a stereoscopic dissecting microscope (7x to
8Ox) . In the case of excessively large samples,
subsampling may be desirable, but subsamples will
not consist eof less than one-quarter of the
original sample (Weber 1973). Any portion of a
sample that is not analyzed will be preserved and
stored for future reference.

Organiems will be identified with the aid of a
wide assortment of taxonomic literature including,
but not limited to Berner and Pescador (in press),
Brinkhirst (198&6), Brinkhirst and Jamieson (1971),
Wiederholm (1983), Needham and Westfall (1955),

Wigging (1977), Brigham et al. (1982), and Beck
(197&) . Organisms will be 1i1dentified to the
lowest practical taxornomic level. Oligochaetes
and chironomids will be identified to the species
level whenever possible. Oligochaete and

chironomlid specimens will be mounted in CMC-10
mounting medium, which contains a clearing agent
and all mounted organisms will be identified using
a compound light microscope (40x to 1,000x)., A
synoptic reference collection of all
macrolinvertebrates collected during the study
period will be maintained.

~
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Data generated by the first guarterly sampling
effort will be analyzed by calculating
Shannon-Weaver species diversity index of both 1)
individual samples and 2) their composites with
respect to sampling location. Thereafter only the
compoesite diversity will be reported.

b. Mosquitoes

Mosguito larvae and pupae will be collected at
each of the three sampling locations using a white
enamel dipper. Sampling methodology will be in
acrcordance with those described by Service (1976).
As suggested in the most recent proposed revision
of Chapter 17-6 of the FAC,; mosguitoes will be
sampled every © weeks during their peak season
(May - August) for a total of B sampling efforts.
Busantitative macroinvertebrate samples will also
provide data on mosquito populations, particularly
concerning Mansonisa and Coguillettidia which are
generally found attached to vascular hydrophytes.

c. Quality Assurance and BRuality Control

fuality assurance procedures will be rclosely
followed during sample collection and analysis. A
chain of custody record will accompany all samples
to the laboratory anmd will be signed and dated by
all people who retain custody of the samples. The

chain of custody record includes container
identification, sample description, date and time
of sampling, analyses required, method of

tramsport, and the names of the collectors.

Upon arriwval in the laboratory, samples will be
inventoried and a sequential log number will be

assigned +to each sample. Information to be
recorded 1in the logboox includes the log date.
project: mumber, sampie type, container

identification code, and the sample log number.

d. _Fish

Fish samples will be taken quarterly at three
specific locations, These areas correspond to
water quality sample locations b4, D> L &,
indicated irn Figure 13, The i1nvestigators
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will use seines and dip nets to sample the
fish fauna within in area of about 25 meters
squared at each station. To insure
standardization of sampling effort, exactly 5
seine hauls and one man hour of dip netting
will be repeated at each station each
quarter. The fish will be preserved in a 10%
Buffered formalin solution immediately after
field collection, followed by a change to a
40% isopropyl alcohol solutipn after a 1-7
day fixation period (ref. Standard methods).

In the laboratory, fish will be identified
using references such as Eddy (19893,
Pflieger (1973) and Lee/et al. (1%80).

Threatened and Endanqgered Species

A description of threatened and endangered (T
& E) faunmna and flora will be prepared and
referred to the community type of the
treatment wetland. Lists will be prepared
based wpon the OFFICIAL List of Endangered
and Potentially Endangered Fauna and Flora in
Florida {(prepared by the Floridas Game and
Freshwater Fish Commission, July ty 19B7).
In addition, a complete computer search of
endangered speciles for Jefferson County with
habitat specific criteria will be performed
by the Florida Natural Areas Inventory (see
Appendix BJ.

After a comprehensive search list has been
prepared field searches will be performed for
mammals, birds, reptiles and amphibians that
occur in all community types of the treatment
wetland., An intensive walk-through search
will be conducted along all vegetation
transects and two additional transects which
completely traverse the treatment wetland. A

systematic search will utilize several
methods of detection to include direct
observation, habitat identification, audible
detection, scat identification and tracks.

In addition, both daytime and nighttime
searches will be emplovyed. :

~
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T & E plant speries will be monitored at several
times during the year. Walk through surveys will
be performed during each water guality sampling
trip on a monthly basis. Surveys will also be
per formed dur ing the guarterly herbaceous
monitoring program. In addition, an extensive
survey will be performed in all community types
which comprise the treatment wetland. Voucher
species of all T & E species will be obtained for
taxonomic verification by the extension service of
the University of Florida Herbarium.

C. SURFACE _WATER

1. Sampling location and Fredquency

Seven surface water quality sample stations
(Figure 13) will be established in the treatment
wetland and 1in the influent streams. Surface
water grab samples will be taken monthly at
stations 4 and 65 bimonthly at stations 5 and
quarterly at stations 1, 23 3, and 7. (Table 5)
all samples will be collected in clean
polyethylene containers furnished by the
laboratory. Freservatives will be added to each
container accerding to FDER and EPA requirements
for specific parameters., Samples will be stored
on ice and transported in coolers to the
analytical lab immediately wupon completion of
sampling event. Proper chain of custody
procegures will be strictly followed and
laboratory procedures will adhere to a strict
gquality control/quality assurance program prepared
by the lab and approved by the Florida Department
of Environmental Regulation.

The parameters to be analyzed at each station are
listed 1n Table & along with the total rnumber of
analysez to be performed during the bsseline
moviitoring.

3. Station 1 - siream inflow at the northwestern
section of the site.
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b. Station £ - stream inflow along the western
boundary near the approximate geographic
center of the site.

c. Statign 3 - stream inflow at the southwestern
cormer of the wetland.

d. Statiom & - point of discharge from the
treatment wetland

e. Stetion 5 - the approximate geographic center
of the treatment wetland.

f. Station & - the vicinity of the point of
discharge of effluent into the treatment
wetland.

q. Statiorn 7 - located in the receliving wetlands

downstream of the treatment wetland effluent
at a point of mo perceptible flow.

. Sampling Methodology

a. Field Determined Parameters

(1) Temperature

Field measurements of temperature will
be made at each sampling location.
Temperature measurements will be made
using a caombination ‘temperature ’
dissoclved oxygen probe with a YSI Model
s7 DO meter. In addition, these
measurements will be calibrated using a
hioh quality mercury laboratory
thermometer. Temperature measurements
will be made at all locations as
described in the dissolved oxygen
methodology.

(2) Measurement of Dissolved Oxygen

Dissoclved oxygen (DO} measurements willl
be performed at all sampling locations
during each designsted water sampling
event using a YSI Model 37 oxygen meter.
At each water quality s=station DO
measurements will be made at three

~
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First Davy: Second Day:
&100 AM &£:00 AM
12: 00 Noon 12: 00 Noon
6:00 PM &£:00 PM

12:00 Midnight

First Day Second Day
6:00 AM 6:00 AM
12:00 Noon _ 12:00 Noon
&£:00 PM 6:00 PM

pH

~
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specific locations within the water
column which corresponds to the (1) top;
just below the surface, (2) bottom; at
the sediment-water interface, and (3)
the approximate middle of the water
column, Measurements are being
per formed in thig fashion because
variations with water depths are often!’
greater than variations between sample
locations in wetland systems. In
addition to these measurements, 4B hour
diurnal measurements will be performed
monthly at two of the sample stations.
At Station 4, which corresponds to the
point of effluent discharge from the
treatment wetlandg diurnal will be
performed as follows:

At Station &, which corresponds to the

point of discharge of wastewater
effluent into the treatment wetland a 48
hour dawn/dusk measurement will be

performed with measurements distributed
as follows:

Field measurements will be performed
using a portable pH meter with relative
accuracy and repeatability of + 0.05 pH.
A standard two buffer (pH 7 and pH 4)
calibrative procedure will be performed
prior to each measurement and electrode
response slope will be recorded.
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(4) Conductivity

Field conductivity measurements will be
performed in situ at the time of water
quality sampling using YSI Model 33
Portable Conductivity/Salinity Meter.

b. Lab Determined Parameters

Using standard lab methods as described in
the lab’s RA/QC document.

(1Y Color
(2) BDDw~
(3) T§5S

() TP as P

{(3) QP_as P~

(6) TKN as N

{7) Hw_as N

(B) Now — Nowm as N

(?) S0, as S

{10) Fecal Coliforms

(11) Chlorophyll a

(12) Metals - Hg’ Pb, Cd, Cr; Cuy Z2n, Fe, Me,
Ag

3. Quality Assurance and Quality Control

CH2M Hill laboratories will perform guantitative
themical armalysis pursuant to the procedures which
are described 1n FDER generic QRA/OC document
reference number B8753406.
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D.

GROUNDWATER
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1.

Sampling Location and fFreguency

Four groundwater wells will be placed around the
treatment wetland (Refer to Figure 13). Two
lateral wells will be placed along the east and
west perimeters (Locations 1 and 3) in the sleping
region descending into the wetland. A third well
(Location 4) will be placed in the descending
slope of the southern perimeter with the fourth
well (Location 3) being located in the road-berm
system which forms the northern perimeter of the
wetland.

The wells will be screened in the sandy clay
stratum that is directly above the layer described
as fine or heavy clay in the test borings. This
will insure that all flow above the essentially
impervious heavy clay layer 15 sampled.

The wells will be monitored guarterly to determine
water levels and once for analysis of primary and
secondary drinking water contaminants as defined
in Chapter 17-22.104 and Chapter 17-22.103 FALC.
Parameters to be analyzed are summarized in Table
7. Samples will be collected 1n a manner to
ensure compliance with FDER GA/QC procedures and
proper chain of custody procedures followed.
Analytical analysis will be per formed in
accordance with an approved BA/RC plan provided by
the analytical laboratory.

Groundwater Mopnitoring/Sampling Metheodology

All wells will be baled until three (3) well
volumes have been removed prior to retrieving s
sample. Following the retrieval of camples, the
bottles will be labeled and stored in accordance
with the QA/QC procedure required by the
analytical lab.

Quality Assurance and Ruality Control

CHeM Hill laboratories will perform quantitative
chemical analysis pursuant to the procedures which
are described in FDER generic GQA/QC document
reference number B733406.
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1-

Sampling Freguency

Sediment samples will be collected once during the
baseline monitoring period. Sampling will be done
during one of the first three monthly monitoring
trips sp that the data will be available as soon

as possible.

Sampling Location

Eediment samples wWill be taken at Station &
(discharge point from treatment wetland) and
Station & (effluent discharge point}) to comply
with criteria defined in Chapter 17-6.055(11) FAC.
Data points at both these locations will enable
parameter gradients to be established across the
entire subject wetland. This will be of great
assistance in the design of the system as well as
in documenting any changes that occur in the
sampled parameters over time.

Sampling Methodology

Sediment will be sampled with a one inch diameter
PVC corer. Following the removal of large liter
debris, the top four inches of the sample obtained
will be homogenized for analysis in the approved
laboratory. GStrict chain of custody records will
be kept and samples will be delivered promptly to
the approved testing laboratory for analysis using
the procedures established in the 1lab’s QA/QC

plan.

Parameters to be Sampled

All parameters defined in Chapter 17-6.053(11)

will be analyzed on sediment cores. These are as
follows:

a. pH

b. Total Phosphorus

c. Total Kjeldahl Nitrogen (TKN)

d. NHy {(as N
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e. ND&M + NDOz= (as N}
f. S0.>~ (as 5)
g. & (a 5
h. Heavy Metals - (Hg, Pb, Cd, Cr, Cuy Zn, Fe,
Ni, Ag)

F. PLANT TISSUE ANALYSIS

To facilitate determination of changes which occur in
plant nutrient concentrations, a baseline for plant
tissue nutrients will be determined. Two samples will
be taken from each transect. One individual from each
of the dominant two tree types will be analyzed (eg. 2
samples/transect). Each sample will consist of a bole,
leaf, and branch component which will be analyzed
individually for nutrient concentration. Hammer corers
will be used to sample small bole sections while the

shotgun method will be employed for removal of canopy

branthes and assoclated foliage. A1l parameters
defined in Chapter 17-6.055(11) will be analyzed once
during the baseline monitoring. . Parameters to be

determined are listed as feollows: TP, TKN, Hg, Pb, Cds
Cr’ Zn; Fe, Ni, ng

DETERMINATION OF PROJECT BOUNDARY

Establishing the 1limits of the proposed treatment wetland
site is greatly facilitated by topography and the lpogistical
needs of the City of Monticello. The site lies in a bowl-
shaped basin whose relatively steep sides often provide
hydroleogical gradients sharp enough to provide concise
definitions to vegetative communities. In addition, the
need for site access for construction and maintenance of
effluent delivery systems and ecological monitoring has
helped establish the City’s intention to purchase land
encompassing the access roads around the site. Therefore,
the project boundary shall be clearly set on the
aforementioned bermed road on the site’s northern edge as
well as the continuation of the road on the higher ground to
the east and south (see Figure 2). Both of these areas are
relatively dry, grassy upland communities with no vegetative
connection to any wetland communities.

The remaining segments of the project boundary will be
flagged by staff ecologists along the southwest, west, and
north-west edges. Since the City of Monticello wishes to
avoid any question of interaction between the project site
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and mneighboring lands, these western boundaries will be
intentionally marked well upslope of the line demarcating
the limits of the various wetland communities on the project
site’s outer edge. In view of this, no need is perceived to

reguest a jurisdictional determination. All lines will be
flagged for inspection by any concerned governmental agency
and these lines will be surveyed. A map of the site with

the project boundary lines superimposed on the vegetational
communities will be readily avallable for inspection.

ESTIMATION OF DETENTION TIME AT PROPOSED DESIGN FLOW

A. GENERAL.

The determination of detention time for the subject
system is extremely important as it is a pass/fail
criterionm that must be met in order to satisfy the
regulrements of the FDER Wastewater to Wetlands rule.
Reasonable assurance must be provided to the Department
that a minimum detention time of 14 days «can be
maintained, based on annual average flow rates after
the system is constructed and design flows are being
received by the wetlanrd.

Because of the unique (single point) nature of the
outfall from the subject wetland, it wil] be extremely
easy to control the water level in the treatment
wetland by placing 8 control structure at the outfall
point of the wetland. The structure, if needed, would
be so minor it could probably be permitted as part of
the wetland treatment system without requiring a
separate dredge and fill permit,

B. METHODOLOGY

In order to calculate detention times, two basic
parameters must be determined with as much accuracy as
possible. These are:

a) TJotal Storage Volume Available

b) Total volume of flow to be passed through
‘the "Storage Volume Available”.
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1. Determination of "Storage Volume Availasble"

During the establishment of the staff gages and
during the location of various monitoring stations
in the subject wetland, extensive survey data has
been obtained. This data includes top of peat
elevations, bottom of peat elevations, and
numerous control elevations identified by d s & n
hydrologists and ecologists during field survey
operations. Generally, the top of peat elevations
over the entire 260 acre treatment wetland do not
vary by mpre than one foot. In addition, depth of
peat soundings were found to vary from 2 feet to B
feet deeps, with an average value of approximately
3.667. By running short survey lines into the
wetland from around the entire perimetesr, the
bottom of the bowl shape was found to corvrelate
well with the signature of the wetland found on
the aerial photographs. The average elevation of
the top of the peat at this point is approximately
elevation B4.00 and covers 170 (plus or minus 10)
acres. While a complete topegraphic survey has
not been undertaken, we do feel that enough
elevations have been established +to enable a
reasonably accurate (+ 15%) estimate of volumes

and areas to be computed.

The treatment wetland is capable of impounding
water up to the top elevation of the access road
at elevation B85.18. Therefore stage-storage
calculations were done up to this top-of-road
elevation.

Because of the extensive volume of peat (muck) in
the system, we feel that the storage volume
available in the peat should be taken into account
in any determination of detention time.. This 1is
because of the high voids ratios (40-60%) and
extremely high hydraulic conductivities (>
1007 /day) normally associated with peat deposits
of the type found on the project site. These high
voids ratios and hydraulic conductivities allow
water to Tlow through the peat at rates more
indicative of surface water than of groundwater.
On-site observations tend to corroborate this
conclusion, as evidence of substantial water
movement through the peat has been observed when
the floor pf the swamp was essentially dry.
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For purposes of wvolume calculationssy we have
assumed a peat depth of 3.646 and a conservative
voids ratio of 40%,. Incremental volumes were

calculated using the following formula:

VvV = 1/3 h({Bl + B2) + (Bl x B2)°0.5)

Khere V = volume (cf}
h = depth
Bl = Area at lower incremental elevation
(sf)
B2 = Ares at higher-.incremental

elevation (sf)

Note that for 311 elevations below the top of peat

elevation, the volume obtaimed by the above
formula was multiplied by 0.40 (vpids ratio of
peat).
For a detailed tabulation of wvolume values, see
Table 9.

2. Determination of Volume of Flow passed through the

"Available Storage Volume',

The volume of flow must include both the design
flow of 1 mgd (133,670 cfd}),; plus all stormwater
runoff which will naturally pass through the
wetland. The amount of stormwater runoff was
calculated using average monthly rainfall amounts
and wusing the 5CS runoff eguation to calculate
runoff. A composite runoff curve number of 73 was
used (Table 10), applied over the entire 132B acre
contributing watershed, and the total amount of
monthly (and vyearly) runoff was converted to an
average daily amount and then added to the design
flow to arrive at 5 total daily flow figure (Table

11).

3. Detention Time Calculations

The total flow figures obtained above (hoth with |
mgd flow and without) were then divided by the
storage available to arrive at detention time at
any given stage. This approach gives a good feel
for the relationships involved and affirmatively
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demonstrates that adeguate detention time can be
easily provided, even wusing wettest month flow
data.

Summary

On an annual average basis, the attached graphs (Figure
18) and tabulation (Table 9) show that the required 14
day detention +time can be provided at approximately
elevation B3.74. Correlating this elevation to the
rnormal pool elevation (B4.69) found from the existing
moss lines in the swamp (see figure #13) we feel that
an artificial impoundment of water i1s unnecessary to
meet the 14 day requirement. In addition, & thorough
study of the figures presented reveals that even with
the increased flow through the wetland csused by the 1
mgd effluent discharge , detention time at the normal
pool elevation (average moss line) averages 27 days,
well in excess of the 14 day requirement.

In the interest of thoroughness, we have alsao
calculated and tabulated detention values in  the swamp
if the volume of storage available in the peat were
ignored. Figure 18 shows that even if this were

assumed, the wetland could still provide the required
detention time, albeilt with a raising of the normal
pool to elevation 84.Bl1. We feel that this is not an
accurate depiction of detention time, but include this
calculation only to demonstrate that under the most
unfaverable assumptions possible, the subject wetland
could still meet the pass/fail criteria for detention
time included in the FDER Wastewater to Wetlands Rule.

ESTIMATION OF TRAVEL TIME AT PROPOSED DESIGN FLOW

A,

GENERAL

In the specific case of the relationship of this
wetland site to the Aucilla River, it is essential to
know if the treatment wetland 1s greater than 24 hours
annual travel time to Cutstanding Florida Waters, Class
Il waters, or other prohibited categories listed in
Sec.17-6.035(2), FALC.

~
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B. METHODOLOGY

In order to estimate the travel time for effluent from
the discharge point of the proposed treatment wetland
to a water body with an QOutstanding Florida Water
classification such as the Aucilla River, several
variables must be addressed. First, it is extremely
unlikely that the flow path is linear, given the
observed absence of incised channels in the kind of
forested swamp. (Blackgum) prevalent regionally, with
its dense, arboreal vegetation. Therefore, a realistic
calctulation would account for the sinuous, spresading
courcse that water must follow to reach the Aucills
River. Secondly, the variability in water velocity is
highly correlated to the wvariability in bottom
configuration and vegetation stands.

Technically, a detention time calculation would be more
appropriate than a travel time calculation, since flow
through the Wolf Creek Swamp system in most timee of
the year 1s more of a storage/detention system than a
flow through system. 0One must alspo realize that even
though Wolf Creek is called a ‘"creek'", it completely
loses its defined flow channel at wvarious points along
its way to the Aucilla River (see Figure B, pocket?.

FDER rules do rnot require the actual determination of

travel time in situations such as this. They only
require that the applicant provide reasonable assurance
that the travel time is at least 24 hours. We

therefore have determined that a worst case analysis of
the travel time criteria that demonstrates compliance
should certainly provide reasonable assurance, since
all of the unknown factors would tend to increase the
travel +time, thereby providing even more factor of
safety against failure to meet the requirements of the

rule.
Assumptions:

In determining a worst case situation, the following
assumptions were made.

1) That flow proceeds Iin as direct a path as
possible from the effluent discharge point to
the Aucilla River. This defined a flow path
that goes directly into Wolf Creek, and then
along the approximate flow path of Wolf Creek

K G ds&ninc, consulling engineers » galnesville, florida )



490

into the Aucilla River. (See Figure B8).

This distance is 59,730’ as scaled from USES
maps.

2) The slope of the worst case travel path is

assumed to be linear, with no high spots or

pools along the way. Using elevations

obtained from USGS mapss an average slope of
0.00058 ft/ft was obtained.

3) Flow was assumed to follow the rules of open
channel flow.

4) Values for Mannings Roughness Ceefficient """

were given as 0.4 to 0.B for flow through

"woods"” in the latest release of SCS5-TRSS.

In order to compietely investigste all
expected flow regimes, the analysils varies
"n" wvalues from ©.5 to 0.9 and calculates

travel times given all of these values.

3) In order to 1investigate all! possible flow
conditions through the system, assumed flow
depths were also varied from 0.3 +to 3’ deep
and travel time calculated for each case.

6) The width of flow path through the wetland
was assumed to be 100°. This value 1is used
to calculate the bydraulic radius in
Manning’s equation, but turmns out to be a
very insensitive parameter that does not
significantly change the outcome of the
ctalculation unless it were assumed to be very
semall (<1Q’).

Summary:

The results of the calculations are presented in Figure
9 and on Table B. These calculations show that travel
time varies from 4.8 days to 3B.9 days over the range
of assumptions analyzed. As the assumptions are so
conservative, and such a large safety factor 1s
demonstrated im these rcalculations, we feel that
further detailed study of this l1ssue i1s unnecessary.
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ANSWERS TO MAJOR QUESTIONS NDRMALLY RAISED

GUESTION 1

If the downstream receiving waters currently fail to meet
the water quality standards, how does the applicant propose
to demonstrate compliance with department rules?

Response 1

Compliance with department rules can be clearly demonstrated
since there is only one point of discharge from the proposed
treatment wetland (PTW). A power company berm cuts off
surface water flow along the east and north. sections of the
PTW except for a road with five culvert pipes in the
nor theast corner (Figures 2, 13, 143, All discharge from
the PTW exit=s a&at this point, so any variance with water
quality 1limits can be precisely determined by menthly
monitoring visits to this site.

GUESTION 2

Are there any minimum water quality criteria which the
proposed distharge will be unable to meet?

Response 2

The impact on the water quality of the discharge from the
treatment wetland is expected to be wvery minor, if
noticeable at all. Baseline monitoring will establish any
background parameters that are not being met by the system
in its natural condition. Any deviation from this natural
condition can be easily documented and its cause isolated by
the extensive monitoring program proposed, which will likely
be continued into the operation phase of the project. We
anticipate that the extensive pretreatment measures proposed
will provide much flexibility of coperation and will allow
corrective measures to be taken should any water guality
violation be caused by the discharge. In addition, since
initisl design flows are expected to be only about half of
ultimate design flows, the assimilative capacity of the
biological systems involved will not be taxed at design
rates for many years. This will give the system time to
adjust to the new inflows, as well ags allowing much dats to
be generated for management of the system to optimize water

quality parameters.
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GUESTION 3

What will be the bhydroleogical and ecological impact of the
discharge on the type, nature and function of the wetland,
or on threatened or endangered species?

Response 3

The hydrological 1mpact on  the wetland should not be large
enough to be readily noticeable. Not only is maximum system
discharge engineered to be well with DER limits, but the
wastewater treatment system will be designed to agive
sufficient effluent storage to allow maintenance of
discharge levels within seasonal max/min patterns.

Maximum discharge for the proposed wastewater treatment
plant redesign is one million gallons per day (1 mgd). When
appliied to the subject wetland ares of some 260 scres, this
translates to an application rate of one inch per week or
half that allowed under Chapter 17.-6.080 (3) (a)l.

Natural drainage from the proposed treatment wetland site
will not allow the effluent to stand and raise surface water
levels appreciably. Rather, a higher flow-through will
result. Preliminary examination of water level fluctuations
measured over a eone month period by a stage recorder at the
site discharge point (surface water Monitoring Station #4),
supports this conclusion. After charge-up by rainfall and
loading by streams and sheetflow from the surrounding
watershed, the rate of site discharge as seen in the slope
of declinming water levels appears to be fairly rapid.
Complete stage/storage/discharge relationships for the PJUW
will be developed over the course of the 12 month monitoring
period as required by FDER rules.

The City of Monticello’s wastewater treatment system will be
redesigned €0 that a terminal flow-through artificial
wetland system can afford up to &0 days storage capacity
during the dry season., This storage capacity would give the

City the management prerogative to allow no effluent
discharge to the proposed tireatment wetland <cite for a
period of up to two months. Such capacity would allow

management of effluent discharge to approximate those levels
typically occurring in the dry season. The oscillating wet
and dry conditions which contribute to the anserobic/aerabic
cstates important 1n nutrient cycling in wetlands would
thereby be protected.
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During the wet summer months, maximum design discharge rates
could poterntially increase inflow to the proposed treatment
wetland site (PTWS) by an average of 40% (Figure 17). While
Clewell has noted that Nyssa swamps are among the wettest in
the Florida panhandle and therefore appear adapted to high
water conditions, it is important to emphasize that water
levels will probably not rise appreciably due to the
apparently quick discharge rate for the PTWS., A higher flow
through rate will probably not mean prolonged flooding
periods or higher flooding levels. These parameters will be
carefully scrutinized during baseline and operational

monitoring.

Ewel®™ has noted that wetland communities with longer
hydroperiods (WCLH) are already adapted to lengthier periods
of inundation and anaerobic root environment, A wetland

communiity adapted to & shorter hydroperiod (WCSH) would
exhibit increased respiration as it adjusted to the stress
of & longer hydroperiod. Therefore any discharge which
lengtherned the hydroperiod in & WCLH would not decrease
gross or net primary productivity (GPP and NPP) because of
greater respiration levels. Rather GPP and NPP would rise
because nutrient loading from municipal wastewater discharge
would stimulate productivity more thanm respiration would
increase to bandle higher anoxia levels.

These studies support the contention that wetland
communities are among the best adapted natural systems for
thriving while removing nutrients from the water column. As
Tilton and Kadlic* note, the larger surface area found in
wetland soils and vegetation contributes to higher levels of
absorption, adsorption, microbial transformation, and
biological utilization than normally occur in more
channelized water courses.

BEwel, K.C.(19B85) "Responses of Wetlamnds and Neighboring
Ecosystems to Wastewater”, In Ecological Considerations In
HWetlands Treatment of Municipal Wastewater, VYan Nostrand Reinhold

Company, New York

“Tilton, D.L. and Kadlec, R.H.., 1979, "The Utilization of a
Freshwater Wetland for Nutrient Removal from Secondarily Treated
Wastewater Effluent, Journal Enviromnmental BQuality B(3):328.
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Because of the noted ability of deepwater wetland
communities to handle higher loads and longer hydroperiods,
Ewel states that the most likely effect on species diversity
from municipal wastewater discharge is either no effect or
an increase.

Given a slightly altered hydrologys ecological impacts
should be minor if any do occur at all. While the flow-
through rate may be higher, it does not seem likely that
this would change nutrient cycles or the composition of the
canopy, sub-canopy or herbaceous vegetation layers. In that
event, faunal species composition shifts do not seem likely
either.

QUESTION &

Will the proposed discharge be able to meet the loading and
detention criteria established by the Wastewater to Wetlands
rule?

Response 4%

The conceptual design proposed for the upgrade to the City’s
Wastewater Treatment facility includes upgrade of the
treatment plant itself to a 750,000 gpd extended aeration
facility, with +the partially (754 of secondary levels)
treated effluent then being routed through a 100-130 acre
artificial wetland for additional 755y nitrogen, BOD, and

phosphorus removal. This artificial wetland can also be
managed to bring ph and DO levels closer to those found in
the Proposed Treatment Wetland. In addition to the

previously referenced 2 month storaqe capacity availilable in
the proposed artificial wetland, 1t will allow a grest deal
of flexibility of management of the effluent prior to
ultimate disposal in the PTW. We feel that the system, as
proposeds will be able to easily meet all of the loading
(nutrient and hydraulic) and detention criteria established
by the Wastewater to Wetlands rule,
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Treatment Wetland
Outfall Point

SOIL TYPE MAP
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REGIONAL GEOLOGICAL CROSS SECTION
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REGIONAL HYDROLOGICAL CROSS SECTION
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Frequéncy
Interval
2 ft.

2 ft. Quadrat
Width

L——-_m—mmm 10 ft. Cover Interwval ._—__——J

Configuration of herbaceous transect interval. Each 10
ft. X 2 ft. interval of the transect is assigned a cover
value for each species. The interval is further divided

into 2 ft. X 2 ft. intervals in which species frequency

is recorded.

FIGURE #12
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Road Surface — Elev. 85.18

Avg. Swamp Bottom (Top of Muck) — Elev. 84.00
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Discharge point from Proposed Treatment Wetland seen from the
northeast, downstream, looking upstream to the southwest. Note
dry creek bed during drought, November, 1987.

FIGURE #16
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cotting Watarshed REGIONAL SURFICIAL GROUNDWATER FLOW MAP
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LIST OF TABLES

TITLE

General Characteristics of Soil Underlying
Proposed Wetland Site

Preliminary Dissolved Oxygen Measurements
for Proposed Wetland Site

Surface Water Quality Measurements for
Proposed Treatment Wetland Inflows,
Wolf Creek and Monticello Wastewater
Treatment Plant

Cover Value Categories and Assigned Ranges
(%) for each classification in Herbaceous
Monitoring ‘

Sampling Frequency at Water Quality
Manitoring Stations

Surface Water BQuality Parameters to be
Sampled

Ground Water Quality Parameters to be
Sampled

Tabulation of Worst Case Travel Times
To The Aucilla River for Various "N" and
Depth of Flow Values Using Manning’s Equation.

Calculation of Stage Storage Relationships
and Detention Time for Treatment Wetland

Tabulation of Weighted Runoff Curve Numbers
for Watershed Including Effluent Discharge
Wetland

Tabulation of Pre and Post Project Discharges
into Treatment Wetland
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(,”;eneral Characteristics of Soil Underlying Proposed Wetland Site (Surrency Series)

Available Water

Depth Horizon Clay Permeability Capacity S0il Reaction
(Inches) Name General Characteristics () {in/hour) (in/in) (pH)

0-1 01 Spongy layver of moss

0-12 Al Black locamy sand, weak

fine and medium granular
structure; very friable;
many small and medium tree
and shrub roots, extremely

acid
5-10 6-20 0.05-0.08 3.6-5.0

12-32 A2 Grayish brown sand, most

sand grains are clean, very

friable, few fine and medium

roots, extremely acid
32-48 B2ltg Light gray sand lecam with

bodies of loamy sand, very

friable, very strongly acid

few small roots 10-18 2.0-6.0 0.06-0.10 4.5-5.5
48-65 B22tg Grayish brown sandy

clay loam, very friable,

very strongly acid 23-38 0.6-2.0 0.10-0.15 4.5-5.5

Source: USDA Soil Conservation
Service Published Socil Survey

for Jefferson County, Florida TABLE #1
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for

STATION DESCRIPTION
Discharge point from site
Receiving wetlands

Wetlands site - 500 feet south from north
central edge along old canal (logging road)

Wetlands site — 800 feet north of south edge
-1500 feet east of west edge

Inflow to wetland site - northwest stream

Inflow to wetland site — west strean

PRELIMINARY DISSOLVED OXYGEN MEASUREMENTS

PROPOSED TREATMENT WETLAND AND RELATED SITES

TEMP
(Degrees/ DISSOLVED OXYGEN
Celsius) TOP MIDDLE BOTTOM

25.5 1.1 0.7 0.5
25.0 1.5 1.1 0.9
29.0 0.6 0.3 0.3
27.0 0.4 0.3 0.3
28.5 5.8 5.7 5.0
28.0 1.8 1.4 0.9

TABLE #2
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Surface Water Quality Measurements
for

Proposed Treatment Wetland Inflows
and

Points on Wolf Creek

Monticello W/W

Wetland Inflows Points on Wolf Creek Treatment Plant
NW Stream SW Stream Downstream Upstream Outfall

Parameter Sta. 1 Sta. 3 Sta. 8 Sta. 9 Sta. 12
GENERAL

pH (units} NA NA 6.6 6.0 7.3
Color (APHA) NA NA 400 120 20
SOLIDS

Total Susp. Solids NA NA 10 30 5.3
ANTONS

Sulfate NA NA 13 5.6 29
NUTRTENTS

Ammonia (.02 £0.02 1.63 1.8 1.99
Nitrate 0.40 0.25 0.22 0.09 8.48

TKN 0.21 0.33 3.29 5.95 3.83

Total Phosphorus 0.04 0.03 0.66 0.83 6.45
OXYGEN DEMAND

BOD (5 day) NA NA 3.0 7.1 22
NA - NOT ANALYZED

TABLE #3535
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Cover value categories and assigned ranges (%) for each
classification in herbaceous monitoring.

Assigned % range/
Category Range (%) Cover Values category
0 0 0 = 0%
————————— 1
1 1 1 =17
--------- 10
2 1-10 2 = 10%
————————— 20
3 10-30 3 = 30%
————————— 40
4 30-70 4 = 70%
————————— 20
5 70-90 5 = 90%
————————— 10
6 90-100 6 = 100Z )

TABLE #54

ds & ninc,, consulting engineers « gainasville, florida
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Sampling Frequency at Water Quality
Monitoring Stations

Station N D J F M A M J J A § O TOTAL

1 X x X X 4
2 e X X X 4
3 % X X X 4
4 X X X X X X X X X X X x 12
5 X x X X X X 6
6 X X X X X X X ®¥ X X X X 12
7 X X X X 4
Total 7 2 3 6 3 2 7 2 3 6 3 2 46
Macroinvertebrates
Station J A J G TOTAL
1
2
3
4 X X X X 4
5 X X be b4 4
6 X X X X 4
7
Total 3 3 3 3 12

TABLE #5
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Surface Water Quality

Parameters To Be Sampled

Station
1 2 3 4 5 6
Parameter Q Q Q M BM M
COLOR - - - 12 - 12
BODS - - - 12 - 12
TS5 - - - 12 - 12
S04 - - - 12 - 12
FECALS - - - 12 - 12
TOTAL P 4 4 4 12 6 12
ORTHO-P '— - - 12 - 12
TKN 4 4 4 12 6 12
NH3N - - - 12 - 12
NO2N - - - 12 - 12
NO3-N - - - 12 - 12
PH 4 4 4 12 6 12
Do 4 4 4 84 6 84
CoN 4 4 4 12 6 12
Temp 4 4 4 12 ) 12
CHLA - - | - 4 - 4
Metals - - - I - 1
Priority - - - 1 - 1

TABLE #6
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Groundwater Quality
Parameters to be Sampled

Station #

Parameter 1 2 3 4  Analysis

10 Inorganics

As 1 1 1 1 4
Ba 1 1 1 1 4
Co 1 1 1 1 4
Cr 1 1 1 1 4
Pb 1 1 1 1 4
Hg 1 1 1 1 4
No3 1 1 | 1 4
Se 1 i 1 1 4
Ag 1 1 1 1 4
Na 1 1 1 1 4
Organics 1 1 1 1 4
Turbidity 1 1 1 1 4
Fecal Coliforms 1 1 1 1 4
Volatile Organics 1 1 1 1 4
20 Ce 1 1 1 1 4
Cu 1 1 1 1 4
Color 1 1 1 1 4
Corrosivity 1 1 1 1 4
Foaming Agents 1 1 1 1 4
Fe 1 1 1 1 4
Mn 1 1 1 1 4
Odor 1 1 1 1 4
pH 1 1 1 1 4
Sulfate 1 1 1 1 4
TDS 1 1 1 1 4
ZN 1 1 1 1 4
Total 112

TABLE {7
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PROJECT  :CITY OF MONTICELLD EFFLUENT DISPOSAL 5SYSTEM \
PROJECT NO. :8705

BY :d 5 & n inc, comsulting engineers

DATE ! O4-Jan-80

SUBJECT  :TABULATION O WORST CRSE TRAVEL TIMES TO THE AUCILLA RIVER FOR VARIDUS *n™ AND DEPTH OF FLDW WALLES
USING MANNING'S EQUARTION

UNVARYING DATA:
AVERAGE MATERSHED SLOPE 0. 00058 ft/ft
DISTANCE TD AUCILLR RIVER FROW OUTFALL POINT 0,70 f
ASSUMED YRLUES FOR MWANNINGS "n" 0.5 0.3 0.3 0.3 0.5 0.9 0.5
ASSUMED AVERAGE FLOW DEPTH THRU WOLF CREEK SYSTEM 3 -] 4 1.5 i 0.5 0.3
RSSUMED FLON WIDTH OF EFFLUENT ALLME THRU WOLF CREEK SYSTEM 160 100 100 160 100 100 100
CALCLLATED VALLES:

HYDRRULIC RADIUS “R* 2,83 2.38 1.8 1,46 0.98 0.50 0. 30

AWERABE VELOCITY (fps) 0144 0128  0.11) 0.0%2 0.071 0.045 0.0

TRAVEL TIME 10 AUCILLA (days) 4.8 S. 4 6.2 1.5 9.8 15.4 21.6
ASSURED VRLLES FOR MANNINGS “n” 0.6 0.6 0.6 0.6 0.6 0.6 0.5
RSSUMED AVERASE FLOW DERTH THRU WOLF CREEW SYSTEW 3 2.3 2 1.5 1 0.3 0.2
ASSUMED FLOW WIDTH DF EFFLUENT PLUME THRU WOLF CREEK SYSTEM 100 100 100 106 100 160 100
CALCULATED WALUES:

HYDRALLIC RADIUS “R" 2.83 2.38 1.%2 1. 46 0.98 0.% 0. 30

AVERAGE VELOCITY (fps) 0.120 0,107 0,053 0077 0.059 0,037  0.027

TRAVEL TIME TO AUCILLA (days} 5.8 6.5 1.3 8.0 1.7 18.3 25.9
ASSLMED VALLES FOR SANNINES "n" 0.7 0.7 0.7 0.7 0.7 0.7 0.7
ASSUMED RVERRGE FLOW DEPTH THRU WOLF CREEX SYSTEM 3 2.9 2 1.5 1 0.5 0.3
ASSUMED FLOW WIDTH OF EFFLUENT PLUME THRU WOLF CREEX SYSTEN 100 100 100 100 100 1% 100
CALCULATED VALUES:

HYDRAULIE RADILS *R* 2.83 2. 38 .3 1.4 0.98 0.50 0. 30

AVERAGE VELOCITY {fps) 0.103 0,091 0.079 0.066 0,05 0.032  0.083

TRAVEL TIME TO AUCILLA {days) 6.7 7.b 8.7 10.3 13.7 2l.b 30.2
ASSUMED VALUES FDR MANNINES °n® 0.8 0.8 0.8 0.8 0.8 0.8 0.8
ASSUMED AVERAGE FLOW DEPTH THRU MOLF CREEK SYSTEM 3 2.5 2 1.5 1 0.5 0.3
ASSUMED FLDW WIDTH DF EFFLUENT PLUME THRU WOLF CREEK SYSTER 100 100 100 100 100 10¢ 100
CALCULATED VALUES:

HYDRML IC RADIUS "R" 2.83 2.3 1% 1. 46 0.98 0.50 0,30

AVERAGE VELOCITY (fps) ¢.0% 0,080 0,089 0,008 0.044  0.020  0.020

TRAVEL TIME 7O RUCILLA (days) 1.7 8.6 10.0 12.0 15.6 24 & .6
ASSUMED VALLES FOR MANNINGS *n* 0.9 0.9 0.9 0.9 0.9 0.9 0.9
ASSUMED AVERRGE FLOW DEPTH THRU WOLF CREEK SYSTEM 3 2.3 4 1.5 ! 0.5 0.3
ASSUMED FLOW WIDTH OF EFFLUENT PLUME THRU WOLF CREEK SYSTEM 100 100 100 100 100 100 100
CRLCULATED WALLES:

HYDRAULIC RADIUS *R* 2.83 2.3 1.9 1. 46 0.98 0.50 0. 30

RVERAGE VELOCITY (fps) 0.08¢ 0.071 0.062  0.051 0.029 0,025 0,018

TRAVEL TIME TD RUCILLA (days) 8.7 9.7 1.2 13.5 1.6 7.7 1.9
SDURCE: Manning's *n* for Weods from SCS TR-55, Page 3-3. T

TABLE #8
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JEFFERY HINES

: February, 1388
: Calculation of Stage Storage Relationshios and Detention Times for Treatment Wetlard

: City of %onticello Wetlands Discharge Systee
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PROJECT : ity of Monticello Wetlandas Diacharge Syatem
P.N. : 8705
BY : da & n inec., conasulting engineers
DATE : January, 1988
SUBJECT : Tabulation of Weighted Runcoff Curve Numberz for Waterahed Including
Effluent Diacharge Wetland.
PERVIOUS SURFACE
DRAINAGE HYDROLOGIC SOIL GROUP
AREA AREA WEIGHTED
(acresa) A B c D CURVE
NUMBER
» CN x CN % CN % CN
1 1328 (30.3 65 |31.3 70 6.3 76 |32.1 83 73
Sgurce: SGCS TR-55, Second Edition, June 1986

TABLE #10

ds&nMc”cmmumngéngmems-gomGWMaﬂoﬁdc
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PROJECT ¢ ity of Monticello Wetlandas Diacharge Syatem
P.N. : 8705
BY :ds & n inc., congulting engineers
DATE : January, 1988
SUBJECT : Taebulation of Pre and Poat Project Diacharges Into Treatment Wetland
DATA:
5C5 RUNOFF CURVE NUMBER: 73
ACREAGE OF WATERSHED H 1328 acres
RUNDFF AND %
MONTH RAINFALL RUNOFF RUNOFF ONLY EFFLUENT CHANGE
(in? {in} (cf) (cf)
JAN 4.2 1.67 8,062,674 12,073,370 150x%
FEB 4.3 1.75 8,417,836 12,428,532 148%
MAR 5.8 2.92 14,092,985 18,103,680 128x%
APR 4.1 1.60 7,711,108 11,721,803 152%
MAY 4.0 1.53 7,363,292 11,373,988 154%
JUNE 5.9 3.01 14,490,061 18,500,756 128%
JULY 7.8 4.63 22,334,682 26,345,377 118%
AUG 7.2 4.11 19,804,310 23,815,005 120%
SEP 6.0 3.09 14,889,035 18,899,730 127%
OCT 3.7 1.32 6,344,038 10,354,733 163x%
NOV 3.8 1.39 6,679,578 10,£90,273 160x%
DEC q.2 1.67 8,062,674 12,073,370 150%
AVERAGE 3.1 2.35 11,309,123 15,531,718 142%
Note: SCS Runoff equation uaed to compute runoff, asauming entire monthly

rainfall amount is received aas one atorm.

runoff poasmsible and therefore gives conservative valuea for runoff

volumes.

TABLE #11

Thia resulta in the maximum

/

\ G ds&ninc., consulting engineers « gainesville, florida



APPENDICES

Title

Regional Water Quality Parameters
Threatened and Endangered Species
Soil Tests

Experience and Qualifications of:
i. Environmental Specialists

c. Laboratory Analysts

ds & ninc., censulting engineers » gainesville. florida

J

N—



~

LOCATION OF STREAM GAGING STATIONS

84" ga’°

30

NEAREST STATION WITH
WATER QUALITY DATA

SOURCE

WATER RESOURCES DATA FOR FLORIDA
WATER YEAR 1985
US GROLOGICAL SURVEY
WATER DATA REPORT PL-85-4

1

30

83°
STEINHATCHEE, FENOLLOWAY, ECONFINA,
& AUCILLA RIVER BASINS

G ds & ninc., consulting engineers « golnesvllle, florda
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WATER QUALITY DATA

AUCILLA RIVER BASIN STATION 02326512

OXYCEN,  CDLI- ETREF-
SPE- DIE- FORM, T™COTCT
STREAM-  CIFIC BOLVED  FECAL, FECAL, HARD-
FLOW, COR-~ MM TUR- QXTGEN, [PER~- 0.7 EF AGAR KEES .
INSTAN- DycT- {STAND- TEMPER- BID- D1E= CENT UM-MF [COLS. (MG/L
TINE TANEQUS ANCE ARD ATURE ITY EOLVED SATUR- [COLS./ PER AS
DATE {CFS) (UMHOS) UNITS) {DEG C} LNTU) [MG/L) ATION} 100 KL) 100 ML) CTACO3}
oCT
25... 1140 52 0 8.0 22.5 1.4 .0 69 53 R1D 170
JAN
al... 1715 8l 31n0 7.8 12.0 1.0 9.0 84 71 27 J60
RAY
G6... 1515 46 302 7.B 23.5 .00 6.2 73 KB <1 160
MG
15.-. 1530 462 92 7.5 . 2%.0 1.5 6.3 7 51 250 47
HARD- MAGNE~ S0ODIOA POTAS- ALKA- ALKA- CARRON
NESS,  CALCIUM EIuM, S50DIbM, AD- SIUM, LINITY LIKI1TY DIOXIDE
NONCAR-  Dl§- DIS- D15- SORP- DIs5- FIELD LAB DIS-
BONATE SCLVED  SOLVED SOLVED TION SOLVED  (MG/L (NG/L SOLVED
(MG/L (MG/L (mG/L (MG/L  PERCENT  RATID (MG/L AS AS IMG/L
DATE CACOY) A5 CA)  AS MG) AS NA)  SODILM AS K} CACD3)  CACO3}  AS CO2)
ocT )
25,44 10 53 10 a.z 4 .1 .30 164 16% 3.2
JAN
31... 2 48 8.6 3.1 L} 41 40 154 149 4.7
RAY
06... 12 [ L] 8.9 3] 4 «1 30 145 139 .4
MG
15,.. 14 14 2.8 2.4 - W2 <16 - 3 2.0
8OLIDS, BOLIDS, HITRO-  NITRO-
CELO- PLUG-  SILICA, RESIDUE B5UM OF BOLIDS, SDLIDS, GEK, GEN,
BULPATE  RIDE, RIDE, D15~ AT 180 CORSTI- DIS- DIS-  NOZ+NO3 AMMONIA
DIg- DIS- DIE- BOLVED DBEG. € TUENTS, SOLVED SOLVED DIs- bl1s-
BOLVED BOLVED BOLVEP  (MG/L D1S- D15~ (TONS LTORS BOLVEP  SOLVED
ING/L WG/L iNG/L AS SOLVED  SDLVED PER PER IMG/L inG/L
DATE A5 504) AS CL} As F} BIOD) iNG/L) MG/ L) AC-PT) DAY} As N) AS N)
ocT
.:i: 7.8 5.4 .20 6.6 200 1%0 .27 28 -- -~
3l... 7.5 6.3 .10 4.6 179 170 24 k1) <.10 040
NAY
ak... 8.4 6.1 .10 4.1 168 pe 1] 23 21 <.10 -080
ADG
© 15... - §.7 <.10 7.1 112 - .15 a0 +J0 030
RITRG- NITRO- PBOS- PHOS-
GEN, GEN, AN- PHOS- PHORUE . PHATE, ALON-
AMNONIA RORIA ¢+ FHOS- EO5-  FEORUS, ORTHO, ORTHO, Inin, ARSENIC BARICDK,
DIS- ORGANIC PHORUS, PHORUS bis- P15~ bI5- D1~ " bis- D15~
BOLVED  TOTAL TOTAL TOTAL EOLVED BOLVED BOLVED  GOLVER  BOLVED SOLVED
{NG/L {nG/L {RG/L imG/L WG/ L (NG/L {NG/L UG/L {10G/L 0G/L
DATE AE KH4) AS ¥) A5 P) As PO4) AS P) AS P} AS PO4} AS AL) A5 AS) A5 BA)
ocT
25... - - L - - - -— 10 <1 14
JAN
3l... .05 .30 090 - 060 -040 =12 50 <1 9
MAY
06... .10 .30 .G50 - 040 114 .18 60 <1 13
AUG
15,.. 04 1.0 080 .25 .0l -b20 .06 250 <l 13
BERYL— CBRO- PMANGA-
LIUM, CADMIOM MIUM, COBALT, COPPER,  IRDN, LEAD, LITHIUM NESE.  MERCURY
DIS- BIS- DIS- bIS= Di1§- DIS~ D1S- bis= DIS- DIS-
SOLVED  EOLVED  BOLVED SOLVED BOLVED  SOLVED  SOLVED  SDLVED  SO0LVED  SOLVED
(UG/L (0G/L (UG/L (0G/L W6/L (UGSL tDG/ L we/L {uG/L {UG/L
DATE AS BE) AS CD1  AS CR) AS CO) AS CU} AS FE)  AS PB) A5 LI) A5 MK! A5 HG)
ocT
25... <.0 <1 1 <3 - 47 3 (4] 33 .1
JaN
) PN .5 1 <1 <3 1 210 3 L] 1i <.]
MAY
... <.5 <] <} <3 1 3 1 <« Fe <.l
AUG
15... 5 <1 <1 <3 - 650 - () 4] <.l
BEDI-  SED.
MOLYB- SELE- STRON-  VANA- MENT, BUSP.
DENUM, MICKEL, NIUM, SILVER, TIOM, DIUM, 2INC, SEDI- D15- SIEVE
DIs- Dl§- ois- DiS- oIS DIs- D15~ MENT,  CHARGE, DIAM,
SOLVED  SOLVED  SQLVED  SOLVED SOLVED SOLVED  SOLVED  SUS- 5U5- & FIMER
{UG/L 10G/L {0G/L {UG/L {UG/L (UG/L (UG/L PENDED  PENDED THAN
DATE AS WD) AS NI} AS SE) AS MG) AS SR) A5 V1 AS IN) (NG/L) (T/DAY) .D&2 MM
oCT
.125... <10 <1 <1 <] 59 <f 3 3 42 61
... <14 <1 <1 <1 LL] <& 1 < - )
WAY 1 1 1
6. .. <10 1 <l <1 -1} <6 .
g 1 2 25 50
15... <10 - <1 (31 20 <8 12 16 0 3B

WATER RESOURCES DATA FOR FLORIDA
WATER YEAR 1985
US GEOLOGICAL SURVEY
WATER DATA REPORT FL-B5-4

d s & nInc., consulting engineers » gatnesville, flortda




DEFARTHMENT OF NATURAL SCIENCES
THE FLORIDA STATE MUSEUM
UNIVERSITY OF FLORIDA
GAINESVILLE, FL 32611
(?043)546-2187

August 18, 1987

Fetes Wallace
Rt. 13 Box Z28F
Gainesville, FL 22601

Dear Frete:r

The Florida Natural Areass Inventory lists 52 species of

“tebrates (9 fish, 7 amphibian, 11 reptile, 18 bird and 7
1) that may ccour in Jedferson County, Florida as "Special
ismentst, This list inciudes all the officially listed
Threatened, Endangered and Special Concern Species of the State
and Federal programs, as wsell as other rare, endemic o sensitive
species, many of which are currently under review by State and
Fedaeral agencies for possible inclusion in future T & E lists.

Obviously, many of these species can be written off right away
based on habitat. For instance, 1f there aren’'t any switft-
flowing streams, we can forget some of the fishes; if there isn’'t
any sandhills, we can forget some of the reptiles, ebo, I would
ouess we could find around 20 - Z0 ligted species in a 230 acre
bay swamp.

I will meed to do some seining, dip-netting and scooping with &
“"Goin Dredge" to search for some of the fishes and amphibiansg
some night-time listening for frogs: day—-time and night-time
searching for amphibians, reptiles and some of the mammals; day-—
time transects for birds {auditory and visual searchingl)s and
track searching for some of the mammals. An aerial suwrvey for
large birds and neste (oeprevs, eagles, cranes, herons, hawks,
ete.) would also be advisable.

I4 possible, please look at a copy of the final report for the
Gsceonla NMational Forest Endangered Species Studvy that 1 prepared
in 1977, You can ses it at the FWS Lab on 1éth Avenue in
Gainesville. In that swvey, we fournd 32 listed species, many in
bay swamp type habiltats.

My fimal report to you would include lists, location mape and
summary accounts of the natural history, statuws, distribution,
seto. of each species encounterad as well as brief accounts of
listed species not found, but still suspected of ocouwrring in the
study area. I couwld also comment on potential threats to each

BB OE.



I would like to get F150.00 per day plus expenses and would be
available to work a few days each quarter as you explained on the
telephone. I already have all the sampling eguipment I would
neead.

I+ you're interested, let’'s get together and talk details.
Thanks +tor considering me.
Sincerely,

SGne

Steven F. Christman, Fh.D.
Vigiting Assistant Curator



FLORIDA NATURAL AREAS INVENTORY
254 East Sixth Avenue ¢ Tallahassee, Florida 32303 « (904) 224-8207

December 31, 1987

Jan Sendzimir

DS & N, Inc.

408 West University Ave., Suite 605
Gainesville, FL 32601

Dear Mr. Sendzimir:

This package is in response to your request for information concerning a
wetland site in Jefferson County. We did not have any on-site information but I
have included some possible candidates for occurring within your site in the
attached response.

I have enclosed a ’capsule’ description sheet of our natural community
classifications, Special Animal and Special Plant lists and a sheet explaining the
Florida Natural Areas Inventory ranking system and federal and state legal statuses.

Our element occurrence 1ists for Jefferson, Leon, and Wakulla Counties are
also included. These lists include those records that we currently have in our
computerized data base for the county, I want to emphasize that these lists will
change as we update old records and add new records to the data base. As these
records provide an incomplete county list of species of concern you may also wish
to consult the FCREPA series (Florida Committee on Rare and Endangered Plants
and Animals, Rare and Endangered Biota of Florida, University Presses of Florida).

I hope this information proves helpfu! and if you have further guestions or
need additional information please let me know.

Sincerely,

Katy NeSmith
Data Manager

encls.

3008357, -47

The Nature Conservancy and the Florida Department of Natural Resources



FLORIDA NATURAL AREAS INVENTORY
254 East Sixth Avenue < Tallahassee, Florida 32303 « (904) 224-8207

December 31, 1987
Jan Sendzimir

DS & N, Inc. .
408 West University Ave., Suite 605
Gainesville, FL 32601

DATA REQUEST REPLY
Jefferson County

TIN RS5SE Secs 5, 8
U.S.G.S. 7.5 minute quads Monticello, Lamont

Information on known occurrences of Special Plants, Special Animals, and exemplary
Natural Communities. We currently have no occurrences of special elements for this
site in our data base. Many ¢lements are known from the region and may possibly
occur gn-site.

Special Plants

Other possible special plants (not on the county list) whose ranges include Jefferson
County and occur in freshwater, forested wetlands include:

Sium floridanum, Florida water-parsnip (FNAI G1Q/S1; Federal- C2).

Litsea aestivalis, pondspice (FNAI G4G5/82; Federal- 3C; State- Threatened).
Physostegia leptophylla, slender-leaved dragon-head (FNAI G3G5/83S5;
Federal- C2).

Myriophyllum laxum, Piedmont water-milfoil (FNAI G2G3/5283; Federal- C2) -
found in open pools/ponds/ditches which may occur within forested system.
Leitneria floridana, corkwood (FNAI G3G4/83; Federal- 3C; State- Threatened)
in fresh and brackish water.

Special Animals

Any of the herons, ibis, and egrets listed on the county lists very likely use
the site for feeding. Wood Storks are also possible.

Other possible special animals:

Mustela frenata olivacea, southeastern weasel (FNAI G5T4/83?7).
Mustela vison mink, southern mink (GST5/83),

The quantity and quality of data collected by the Florida Natural Areas Inventory
are dependent on the research and observations of many individuals and
organizations. In most cases, this information is not the result of comprehensive or

The Nature Conservancy and the Florida Department of Natural Resources



Jan Sendzimir
December 31, 1987
Page Two

site-specific field surveys; many natural arcas in Florida have never been thoroughly
surveyed, and new species of plants and animals are still being discovered. For
these reasons, the FNAI cannot provide a definitive statement on the presence,
absence, or condition of biological elements in any part of Florida. Florida Natural
Areas Inventory reports summarize the existing information known to FNAI at the
time of the request regarding the biological elements or locations in question. They
should never be regarded as final statements on the elements or areas being
considered, nor should they be substituted for on-site surveys required for
environmental assessments.

Information provided by this data base may not be published without prior written
notification to the Florida Natural Areas Inventory and FNAI must be credited as an
information source in these publications. FNAI data may not be resold for profit.

Sincerely,

Kot lbn 1

Katy NeSmith

Data Manager
encls,

3008357, -47



December 1, 1987 FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR JEFFERSON COUNTY CURRENTLY IN THE INVENTORY DATABASE:

SCIENTIFIC NAME COMMON NAME GRANK SRANK FED STATUS  STATE STATUS Count
AMPHIBIANS

AMPHIUMA PHOLETER ONE-TOED AMPHIUMA c3 s3 N 1
REPTILES

ALLIGATOR MISSISSIPPIENSIS AMERICAN ALLIGATOR 65 s4 LTSA LS 1

CLEMMYS GUTTATA SPOTTED TURTLE G5 $37 N 1

DRYMARCHON CORAIS COUPERI - EASTERN INDIGO SNAKE G4T3 53 LT LT 2

GOPHERUS POLYPHEMUS GOPHER TORTOISE G2 52 c2 LS 1

MACROCLEMYS TEMMINCKII ALLTGATOR SNAPPING TURTLE 637  s37  C2 LS 1

PSEUDEMYS CONCINNA SUMANKIENS!S SUMANEE COOTER G5T3  S3 3c LS 1

BIRDS

ARAMUS GUARAUNA LINPKIN G5 s3 Ls 1

HALIAEETUS LEUCOCEPHALUS BALD EAGLE 63 S253 LE LT 1

PICOIDES BOREALLS RED- COCKADED WOODPECKER 62 52 LE LT 1

INVERTEBRATES
PROGAMBARUS HORSTI HORST'S CAVE CRAYFISH G1 s1 N 1

SPECIAL PLANTS

BRICKELLIA CORDIFOLIA FLYR'S BRICKELL -BUSH G163 82 c2 LT 1
RIBES ECHINELLUM MICCOSUKEE GOOSEBERRY - G1 $1 LT LE 2
SALIX FLORIDANA FLORIDA WILLOW G2 s2 c2 LT 1



December 1, 1987 FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR JEFFERSON COUNTY CURRENTLY IN THE INVEMTORY DATABASE {continued):

SCIENTIFIC NAME COMMON NAME GRANK SRANK FED STATUS STATE STATUS Count

NATURAL COMMUNITIES

BLACKWATER STREAM 52
SPRING-RUN STREAM s2 2
AQUATIC CAVE §2 1

RRE&

OTHER

GEOLOGICAL FEATURE WACISSA RIVER 1

Total items 18
Total records tallied 21




December 1, 1987

SCIERTIFIC NAME

AMPHIBIANS

AKBYSTOMA CINGULATUM
AMPHIUMA PHOLETER

REPTILES

ALLIGATOR MISSISSIPPIENSIS
CLEMMYS GUTTATA

DRYMARCHON CORAIS COUPERI
GOPHERUS POLYPHEMUS

MACROCLEMYS TEMMINCKII

NERODIA FASCIATA CLARKII
PITUOPHIS MELANOLEUCAS MUGITUS
PSEUDEMYS CONCINNA SUMANNIENSIS

BIRDS
HALITAEETUS LEUCOCEPHALUS
PANDION HALIAETUS
PICOIDES BOREALIS
MAMMALS

NEOFIBER ALLENI
TRICHECHUS MANATUS

FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR WAKULLA COUNTY CURRENTLY IN THE INVENTORY DATABASE:

COMMON NAME

FLATWOODS SALAMANDER
ONE-TOED AMPHIUMA

AMERICAN ALLIGATOR
SPOTTED TURTLE

EASTERN INDIGO SNAKE
GOPHER TORTOISE
ALLIGATOR SNAPPING TURTLE
GULF SALT MARSH SNAKE
FLORIDA PIKE SNAKE
SUMANEE COOTER

BALD EAGLE
OSPREY
RED-COCKADED WOODPECKER

ROUND -TAILED MUSKRAT
WEST INDIAN MAMATEE

GRANK SRANK FED STATUS

£ e

G5

G4AT3

G3?
G513
G5T37
G5T3

G5
G2

G3?
G2?

532
s3

s37?
s2

§37
s3?

3

5283
$354

s3?
5§27

cz

LTSA

RR

c2

LE

LE

LE

STATE STATUS

Ls

Lt
LS
LS

LS
LS

LT
Ls*
LT

LE

Count

N o= N =N

18



L

December 1, 1987

ELEMENT OCCURRENCE RECORDS FOR WAKULLA COUNTY CURRENTLY IN THE INVENTORY DATABASE:

SCIENTIFIC NAME

INVEREBRATES

CRANGONYX HOBBSI|
CRANGONYX SP 1 ,
PROCAMBARUS ORCINUS

SPECIAL PLANTS

AGRIMONIA INCISA
ASCLEPIAS VIRIDULA
BAPTISIA SIMPLICIFOLIA
GENTIANA PENNELLIANA
LIATRIS PROVINCIALIS
MAGNOLIA ASHEI
PITYOPSIS FLEXUOSA
LILIUM CATESBAE!

NATURAL COMMUNITIES

ESTUARINE TIDAL MARSH
DEPRESSION MARSH
SPRING-RUN STREAM
AQUATIC CAVE

MESIC FLATWOODS
SANDHILL

SCRUB

Total items 33
Total records tallied 92

FLORIDA KATURAL AREAS INVENTORY

COMMON NAME

HOBBS' CAVE AMPHIPOD
A CAVE AMPHIPOD
WOODVILLE CAVE CRAYFISH

INCISED GROOVE-BUR
SOUTHERN MILKWEED
SCARE-WEED

WIREGRASS GENTIAN
GODFREY'S BLAZING STAR
ASHE'S MAGNOLIA

BENT GOLDEN-ASTER
SOUTHERN RED LILY

SCRUBBY LONGLEAF PINE FOREST
0AX SCRUB

GRANK SRANX FED STATUS

G2G3

G2

R &

Gae3
G2?

G2

G4G5

G5
G2

BREBER

5253

s2

s2
s2
s2s3
82
s2
s2
s3
s2

§5
s2
52
s5

s2

R R

ce
3c
c2
3c
oF ]

STATE STATUS

LT
LT
LE
LE
LE
LE
LT

Count

P TR LY

— mh b

13

- W -
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Novermber 4, 1987 FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR LEON COUNTY CURRENTLY IN THE INVENTORY DATABASE:

LEFT(NAME,45) B LEFT(COMNANME ,45) GRANK SRANK ET->FEDSTATUS ET->STATEPROT Count
FISHES
NOTROPIS LEEDSI BANNERFIN SHINER G3 52 N 1
AWPHIBIANS
NOTOPHTHALMUS PERSTRIATUS STRIPED NEWT G3 s3 N 1
REPTILES
ALLIGATOR MISSISSIPPIENSIS AMERICAN ALLIGATOR G5 S4 LTSA LS 1
DRYMARCHON CORAIS COUPERI EASTERN INDIGO SMNAKE GLTE  S3 LT 8 1
GOPHERUS POLYPHEMUS GOPHER TORTOISE G2 s2 c2 LS 3
MACROCLEMYS TEMMINCKII ALLIGATOR SNAPPING TURTLE G37 s3 ce Ls 2
BIRDS
CASMERODIUS ALBUS GREAT EGRET G5 S4 N 2
EGRETTA CAERULEA LITTLE BLUE HERON G5 S4 LS 2
EUDDCIMUS ALBUS WHITE IBIS G5 S4 N 1
MYCYERIA AMERICANA WOOD STORK G5 s2 LE LE 1
PICOIDES BOREALIS RED - COCKADED WOODPECKER G2 s2 LE LT [
INVERTEBRATES
PROCAMBARUS ORCINUS WOODVILLE CAVE CRAYFISH G2 s2 L 3



November 4, 1987 FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR LEON COUNTY CURRENTLY IN THE INVENTORY DATABASE (continued):

LEFT(NAME ,45) LEFT(COMNAME , 45) GRANK SRANK ET->FEDSTATUS ET->STATEPROT Count

SPECIAL PLANTS

BAPTISIA SIMPLICIFOLIA SCARE -WEED G263 §2s3 2 LT 3
HEDEOMA GRAVEOLENS MOCK PENNYROYAL G2 s2 c1 LE 2
HEXASTYLIS ARIFOLIA HEARTLEAF 65 s3 N LT 2
MAGNOLIA ASHEI ASHE'S MAGNOLIA G2 s2 3¢ LE 1
PITYOPSIS FLEXUOSA BENT GOLDEN-ASTER c3 s3 c2 LE 3
PYCNANTHEMUM FLORIDANUM FLORDIA MOUNTAIN-MINT 63 s3 ic N 1
STACHYS HYSSOPIFOLIA VAR LYTHROIDES TALLAHASSEE HEDGE-NETTLE GUTY s1 c2 N 1
MALAXIS UNIFOLI1A GREEN ADDER'S-MOUTH G5 s3 ] (L) 1
NATURAL COMMUNITIES

CLASTIC UPLAND LAKE G3 52 1
ALLUVIAL STREAM G4 s2 1
AQUATIC CAVE 63 s2 2
TERRESTRIAL CAVE G3 $1 1
SANDHILL SCRUBBY LOMGLEAF PINE FOREST Gh 53 3
UPLAND HARDWOOD FOREST BEECH/MAGHNOLIA FOREST G4 $3 1
OTHER

BIRD ROOKERY 3
Total items 27

Total records tallied 50




November 4, 1987 FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR LEON COUNTY CURRENTLY IN THE INVENTORY DATABASE:

LEFT{NAME ,45) LEFT(COMNAME ,45) GRANK SRANK ET->FEDSTATUS ET->STATEPROT Count
FISHES

NOTROP1S LEEDSI BANNERFIN SHIMER G3 §2 N 1
AMPHIBIANS \

NOTOPHTHALMUS PERSTRIATUS STRIPED NEWT G3 83 N i
REPTILES

ALLIGATOR MISSISSIPPIENSIS AMERICAN ALLIGATOR G5 S4 LTSA LS 1

DRYMARCHON CORAIS COUPERI EASTERN INDIGD SNAKE GAT3 83 LT LT 1

GOPHERUS POLYPHEMUS GOPHER TORTOISE G2 52 c2 LS 3

MACROCLEMYS TEMMINCKII ALLIGATOR SNAPPING TURTLE G37? $3? c2 LS 2
BIRDS

CASMERODIUS ALBUS GREAT EGRET G5 S4 N 2

EGRETTA CAERULEA LITTLE BLUE HERON G5 Sk LS 2

EUDOCIMUS ALBUS WHITE IBIS G5 Sh N 1

MYCTERTA AMERICANA WOOD STORK G5 s2 LE LE 1

PICOIDES BOREALIS RED - COCKADED WOODPECKER G2 §2 LE LT .}

INVERTEBRATES

PROCAMBARUS ORCINUS

WOODVILLE CAVE CRAYFISH

G2 52 N 3



November &, 1987 FLORIDA NATURAL AREAS INVENTORY

ELEMENT OCCURRENCE RECORDS FOR LEON COUNTY CURRENTLY IN THE INVENTORY DATABASE (continued):
LEFT(NAME,45) LEFT(COMNAME ,45) GRANK SRANK ET->FEDSTATUS ET->STATEPROT Count

SPECIAL PLANTS

BAPTISIA SINPLICIFOLIA SCARE-WEED

G2G3  $283 €2 LT 3
HEDEOMA GRAVEOLENS MOCK PENNYROYAL G2 s2 1 LE 2
HEXASTYLIS ARIFOLIA HEARTLEAF G5 s3 N LT b4
MAGNOLIA ASHE!] ASHE'S MAGNOLIA G2 s2 3 LE 1
PITYOPSIS FLEXUOSA BENT GOLDEN-ASTER a3 £3 c2 LE 3
PYCNANTHEMUM FLORIDANLM FLORDIA MOUNTAIN-MINT G3 s3 3c N 1
STACHYS HYSSOPIFOLIA VAR LYTHROIDES TALLAHASSEE HEDGE-NETTLE Gt s c2 N 1
MALAXIS UNIFOLIA GREEN ADDER'S-MOUTH G5 s3 [ ] {(LT) 1
NATURAL COMMUNITIES
CLASTIC UPLAND LAKE G3 ¥4 1
ALLUVIAL STREAM G4 52 1
AQUATIC CAVE G3 s2 2
TERRESTRIAL CAVE G3 s1 1
SANDHILL SCRUBBY LONGLEAF PINE FOREST G4 s3 3
UPLAND HARDWOOD FOREST BEECH/MAGNDL 1A FOREST Ga4 s3 1
OTHER
BIRD ROOKERY 3
Total items 27
Total records tallied 50




An ¢lement is any exemplary or rar¢ component of the natural environment, such as

FLORIDA NATURAL AREAS INVYENTORY

Element Rank Explanations

& species, plant community, bird rookery, spring, sinkhole, cave, or other ecological
feuture. Anb glement pecutrence (EQ) is a single extant habitat which sustains or
otherwise contribuies to the survival of 8 population or a distinet, self-sustaining
examplec of a particular element. The major function of the Florida Natural Areas
Inventary is to define the state’s elements of natural diversity, then collect information
about each clement occurrence.

The Florida Natural Areas Inventory assigns 2 ranks for ¢ach element. The
global element rank is based on & element’s worldwide status; the state ¢lement rank is

based on the status of the element in Florida.
the mast important ones being estimated number of element occurrences (EOs), estimated

sbundance (number of individuals for species; area for natural communities), range,
estimated adequately protected EOs, relative threat of destruction, and ecological

fragility.

Global Element Rank (priority)

Gl =

G2 =

G3 =

G4
G5
GH

GX =
Gr? =
GuGn
GuTw
Ge
GuT#(Q
GU

G?

Critically imperiled globally because of extreme rarity (5 or fewer

occurrences or less than 1000 individuals) or because of extreme

vulnerability 10 extinction due 10 some natural or man-made faclor.

Imperiled globally because of rarity (6 to 20 occurrences or less than

3000 individuals) or because of vulnerability to extinction due to some

biclogical or man-made factor.

Either very rare and local throughout its range (21-100 occurrences or

less than 10,000 1ndividuals) or found locally in & restricted range or

vulnereble to extinction because of other factors.

apparently sccurc globally {(may be rare in parts of range)

demonstrably secure globally

of historicael occurrence throughout range, may be rediscovered (e.g.,

ivory-billed woodpecker)

believed to be extinct throughout range

Tentative rank {c.g., G27}

- range of rank; insufficient data to assign specific global rank (c.g.,
G2G3)

= rank of taxonomic subgroup such as subspecies or variety, numbers

have same delinition as above (¢.g., GITI)

rank of questionable species - ranked as specics but gquestionable

whether it 1s specics or subspecics; numbers have same deflinition as

above {c.8., G2Q)

same as above, but validity as subspecies or variely is questioned.

due to lack of information, no rank or range can be assigned

(¢.g.. GUTZ)

- not yet ranked (temporary)

State Element Rank (ptiority)

Dclinition parallels global clement rank: substitute "S5* for *G” in above global
ranks, and "in state” for "globally” in above global rank definitions.

Additional state clement ranks:

SA =
SE =

accidental in Florida, i.e., not part of the established biota

an cxotic specics established in state; may be pative elsewhere in North

America

Element ranks are based on many factors,

FEDERAL

LE =
PE =
LT =
PT =
Cl =
Cl =
A =
B =
IC =
AC =
LTSA
N =

FEDERAL/STATE LEGAL STATUS

Listed as Endangercd Species in the List of Endangered and Threatened
Wildlife and Plants under the provisions of the Endangered Species Act
An "Endangered Species® is defined as any specics which is in danger of
cxtinction throughout all or a significant portion of its range.

Proposed for addition to the List of Endangered and Threatened Wildlife
and Plants as Endangered Species.

Listed as Threatencd Species. A "Threatened Specics™ is defined as any
species which is likely to become aa endangered species within the
foresecable future throughout all or a significant portion of its range.

Proposed for listing as Threatened Specices.

Candidate Species lor addition to the List of Endangered and Threatened
Wildlifc and Plants, Category }. Taxa for which the U.S. Fish and
Wildlife Service currently has substantial information on hand to support
the biclogical appropriatencss of proposing to list the specics as
endangered or threatened.

Candidate Species, Category 2. Taxa for which information now in
possession of the U.S. Fish and Wildlife Service indicates that proposing
to list the specics as endangered or threatened is possibly appropriate,

but for which conclusive data on biological vulnerability and threat(s) are
not currently available to support proposed rules at this time.

Candidale Species, Category 3A. Taxa which are no longer being
considered for listing as endangered or threatened because of persuasive
evidcoce of extinction,

Candidate Specics, Category 3B. Taxa which are po longer being
considered for listing as endangered or threatened because the names do
not represent taxa meeting the Endangered Specics Act's definition of
“species”.

Candidate Specices, Category 3C. Taxa that have proven to be more
abundant or widespread than was previously believed and/or those that
are not subject to any identifiable threat.

Agency Concern. Species which are not currently listed or candidates,
but which arc a matter of concern to the DS, Fish and Wildlife Service.

« Threatened due to similarity of appearance.

Not currently listed, nor currently being considered (or addition to the
List of Endangercd and Threatened Wildlife and Plants.



STATE

Abnimals

LE

LT

LS

Listed as Endangered Species by the Florida Game and Fresh Water Figh
Commission. An Endangered Species is defined as & species, subspecices,
or isclated population which is resident in Florida during a substantial
portion of its life cycle and so few or depleted in number or so
restricted ip range of habitat duc to any man-made or natural factors
that it is in immediate danger of extincrion or extirpation from the state,
or which may attain such a status within the immediate futurc unless it
or its hebitat are fully protecied and managed io such a way as to
enhance its survivel potential; or migratory or occasional in Florida and
included as endangered on the United States Endangered and Threatened
Species List. This definition does not include species occurring
peripherally in Florida while common or under no threat outside the
State.

Listed as Threatened Species by the Florida Game and Fresh Water Fish
Commission. A Threatened Species is defined es a species, subspecies, or
isolaled population which is resident in Fiorida during a substantial
portion of i1s life cycle and which is acutely vulnerable to eavironmental
alteration declining in number at a rapid rate, or whose range or habitat
i5 declining in area at a rapid rate dues to any man-made or natural
factors and a3 a conscguence is destined or very likely to become and
endangered species within the foreseeable and predictable future unless
approptiate protective measures or management techniques are initiated or
maintained; or migratory or occasional in Florida and in¢luded as
threatened on the United States Endangered and Threatened Species List.
This definition does not include specics occurring peripherally in Florida
while common or under no threat outside the State.

Listed as Species of Special Concern by the Florida Game and Fresh
Water Fish Commission. A Species of Special Concern i3 defined as a
species, subspecies, or isolated population which warrants special
protection, recogunition, or consideration because it occurs disjuncily or
continuously in Florida end has a unigue and significant vulnerability to
habitat modification, cavironmental alteration, human disturbance, or
substantial human exploitation which, in the foreseeable and predictable
future, may result in its becoming @ threatened species unless appropriate
protective or management techniques are initiated or maintained; may
already meet certain criteria for consideration as & threatencd specics but
for which conclusive data are limited or lacking; may occupy such an
unusually vital end essential ecological niche that should it decline
significantly in numbers or distribution other species would be adversely
alfecied to a significant degree; or has not sufficiently recovered from
past population depletion.

Not currently listed, nor currently being considered for listing.

Plants
LE =
PE =
LT =
PT =
CE =
PC =
(LT)=
N -

Listed as Endangerced Pilants in the Preservation of Native Fiora of
Florida Act. "Erdangered Planis® mecans species of plants native 10 the
statc that are in imminent danger of extinction within the statg, the
survival of which js wnlikely if the causes of a decline in the aumber of
plants continue, and includes all species determined to be endangered or
threatened pursuant to the Federal Endangered Species Act of 1973, as
amended.

Froposed by the Florida Deparument of Agriculture as Endangered Plants.

Listed as Threatened Plants in the Preservation of Native Flora of Florida
Act. "Threatened plants™ means species native to the state that are in
rapid decline in the number of plants within the state, but which heve
not 5o decreased in such number as to causc them to be endangered.

Proposed by the Florida Department of Agricuiture for listing as
Theeatened Plants.

Listed &s a Commercially Exploited Plant in the Preservation of Native
Flora of Florida Act. *Commercially Exploited Plants® means specics
pative to the statc which are subject to being removed in significant
numbers form native habitats in the statc end sold or transported for
sale.

Proposed by the Florida Department of Agriculture for listing as
Commercially Exploited Plants.

Listed threatencd as a member of & larger group but not specifically
listed by species name.

Not currently listed, nor currently being considered for listing.




©."ge Ko,
06/01/87

FLORIDA NATURAL AREAS INVENTORY

SPECIAL PLANTS LIST

GLOBAL STATE FED STATE MAHE COMMON HAME
RANK  RANK  STAT STAT
G 1 N LE  ACACIA CHORIOPHYLLA TAMARINDILLO
G5 s3 K LE  ACROSTICHUM AUREUM GOLDEN LEATHER FERN
G5 $1 N LT ACTAEA PACHYPODA WHITE BAWEBERRY
G5 s3s4 N (LT). ADLANTUM CAPILLUS-VENERIS SOUTHERM MAIDEMHAIR FERN
G? 51 N LE ADIANTUM MELANOLEUCUM FRAGRANT MAIDENHAIR FERN
G5tua su cz W AGALINIS PURPUREA VAR CARTER! CARTER'S LARGE PURPLE
FALSE - FOXGLOVE
GHa  SH €2 N AGALINIS STENOPHYLLA " MARROM- LEAVED
' FALSE - FOXGLOVE
63 s2 c2 AGRIMONIA INCISA INCISED GROQVE-BUR
61 s1 LE LE  AMORPHA CREMULATA CRENULATE LEAD-PLANT
G? $1 RN AMYRLS BALSAMIFERA BALSAM TORCHWOOD
c3 53 3 W ARDROPOGON ARCTATUS PINE-WOODS BLUESTEM
GU s2 N N ANEMDNE BERLANDIER!T TEXAS ANEMONE
G5 $1 N LT ANEMOMELLA THALICTROIDES RUE - ANEMONE
G511 s1 CZ2 LE  AQUILEGIA CANADENSLS VAR MARIANNA COLUMBINE
AUSTRALIS
G2 s2 cz2 n ARGYTHAMKIA BLODGETTII BLODGETT'S WILD-MERCURY
GQ? SEY [ LE ARISTIDA FLORIDANA KEYS WIRE-GRASS
G2 $1 €2 N ARISTIDA SIMPLICIFLORA SOUTHERN THREE - AWNED
GRASS
G263 5253 N LE  ASCLEPIAS CURTISSII CURTISS' MILKWEED
G2 s2 €2 LT ASCLEPIAS VIRIDULA SOUTHERN M1LKWEED
61 81 LE LE  ASIMINA TETRAMERA FOUR-PETAL PAWPAM
G? s2 N LE  ASPLEHIUM AURTTUM AURICLED SPLEENWORT
G? 5182 N {LT) ASPLENIUM DENTATUM SLENDER SPLEENWORT
62 §1S2 €2 {LT) ASPLENIUNM HETERORESILIENS WAGNER'S SPLEENWORT
G4 51 M LE  ASPLENIUM MONANTHES SINGLE-SORUS SPLEENWORT
G163 su €2 (LT) ASPLENIUM PLENUM
c? $1 N LE  ASPLENIUM PUKILLW DWARF SPLEENWORTY
6? 51 M LE ASPLENIUM SERRATUM BIRD'S NEST SPLEENWORT
G2e¢ 52 3B N ASTER PLLMOSUS PLUMOSE ASTER
G1 s1 c2 LY ASTER SPINULOSUS PINE-WOODS ASTER
G5?TU S183 N W ASTER VIMINEUS VAR VIMINEUS  APALACHICOLA RIVER ASTER
G2a 52 c2 LT BAPTISIA HIRSUTA HATRY WILD-INDIGOD
G3 52 3¢ LT BAPTISIA MEGACARPA APALACHICOLA WILD INDIGO

GLOBAL STATE FED STATE NAME COMMON  NAME

RAHK  RANK  STAT STAT

G263 5283 c2 Ly BAPYISIA SIMPLICIFOLIA SCARE -WEED

G5 st N LE BLECHNUM OCCIDENTALE SINKHOLE FERN

G3 83 PT LE BOHAMIA GRARDIFLORA FLORIDA BONAMIA

G4G5 ST N CLT) BOTRYCHIUM LUNARIOIDES WIRTER GRAPE-FERN

G? s1 N N BOURRERIA CASSINIFOLIA LITTLE STRONGBARK

G2y S1 N N BOURRERIA RADULA ROUGH STROKGBARK

G SH €2 (LT) BRASSIA CAUDATA EPIDER ORCHID

G163 s2 €z Y BRICKELLIA CORDIFOLIA FLYR'S BRICKELL-BUSH

GiG2 S152 C2 N BRICKELLIA MOSIERL FLORIDA TROROUGHWORT
BRICKELL -BUSH

G? 51 N LE BULBOPHYLLUM PACHYRRACHIS RAT-JAIL ORCHID

G5 52 N LT BUMELIA LYCIOIDES BUCKTHORN

6? s L] LE BURMANNIA FLAVA FAXAHATCHEE BURMANNIA

G627 s2 €2 CACALIA DIVERSIFOLIA VARIABLE - LEAVED
INDIAN-PLANTAIR

3 s3 c1 Ly CALAMINTHA ASHE! ASHE'S SAVORY

G2G3 s283 C2 N CALAMINTHA DENTATA TOOTHED SAVORY

61 st cz N CALAMOVILFA CURTISSII CURTISS" SANDGRASS

G365 s2 N 17 CALLIRHOE PAPAVER WOODS POPPY-MALLOY

G1 s €2 LE CAMPANULA ROSINSIAE BROOKSVILLE BELLFLOMER

G? $1 N LE  -CAMPYLOCENTRUM PACHYRRHIZUM LEAFLESS ORCHID

G? s1 N LE CAMPYLOREURUM ANGUSTEFOLIUM MARROM STRAP FERN

(-1} S 2 ¥ CANNA PERTUSA TATTERED CANNA

G2? 52 €2 W CAREX BALTZELLII BALTZELL"S SEDGE

G3? s2 €2 N CAREX CHAPMANII CHAPMAN'S SEDGE

G162 $S1s2 €1 LE CASSIA KEYENSIS BIG PINE PARTRIDGE PEA

G? s1 L] LE CATESBAEA PARVIFLORA SMALL - FLOMERED
LILY-THORN

G? $1 N LE CATOPSIS BERTERONIANA POMDERY CATOPSIS

G? 1 N (LT) CATOPSIS KUTANS WNODDING CATOPSIS

G? s1 N LE CELTIS IGUANAEA IGUANA HACKHERRY

G? $1 L] LE CELYTIS PALLIDA SPINY HACKBERRY

G2? §153 3C N CENTROSEMA ARENICOLA SAND BUTTERFLY PEA

Tt S LE LE CEREUS ER1OPHORUS VAR FRAGRANS FRAGRANT MWOOLY CACTUS

G263 5253 C2 LE CEREUS GRACILIS PRICKLY-APPLE

G1 51 LE LE CEREUS ROBINII KEY TREE-CACTUS



Page No.
06701787

FLORIDA NATURAL AREAS INVENTORY

SPECIAL PLANTS LIST

GLOBAL STATE FED STATE HAME COMMON NAME

RANK  RANK  STAT STAT

G2 52 €2 N CHAMAESYCE CUMULICOLA SAND -DUNE SPURGE

62712 S? LE N CHAMAESYCE DELTOIDEA SSP DELTOID SPURGE
DELTOIDEA

62711 S1 €1 N . CHAMAESYCE DELTOIGEA SSP WEDGE SPURGE
SERPYLLLM

621 s cr N CHAMAESYCE PORTERIANA VAR PORTER'S HAIRY-PODDED
KEYENS!S SPURGE

6212 52 ¢t n CHAMAESYCE PORTERIANA VAR PORTER*S BROAD-LEAVED
PORTERIANA SPURGE

6212 52 €1 N CHAMAESYCE PORTERIANA VAR PORTER'S BROOM SPURGE
SCOPARIA

G? 52 N (LT) CHEILANTHES MICROPHYLLA SOUTHERN LIP FERN

G2 $2 LE LE  CHIONANTHUS PYGMAEUS PYGMY FRINGE-TREE

61 51 LE LE  CHRYSOPSIS FLORLOANA FLORIDA GOLDEN ASTER

G2 52 NN CHRYSOPSIS GUDFREY] GOOFREY'S GOLDEN-ASTER

G3G5T2 S2 €1 LE  CHRYSOPSIS GOSSYPINA SSP CRUISE'S GOLDEN-ASTER
CRUISEANA

G4G5 S37 N N CLEMATIS CATESBYANA A VIRGIN'S BOMER

63 53 €1 LT CLITORIA FRAGRANS PIGEON -WING

G? 51 N LE  CLUSIA ROSEA A BALSAM APPLE

G3G4 53 N LC  COCCOTHRINAX ARGENTATA SILVER PALM

G1G3  §3 £2 N COELORACHIS TUHERCULDSA PIEDMONT JOINTGRASS

G? $1S2 N N COLUBRINA CUBENSIS COLUBRINA

G1G20 S152 C1 LT COMMELINA GIGAS CLIMBING DAYFLOWER

62 s2 €2 N CONRAD INA 8REVIFOLIA SHORT -LEAVED ROSEMARY

61 s1 €2 LT  CONRADINA GLABRA APALACHICOLA ROSEMARY

G3 s3 £2 N CONRADINA GRAND | FLORA LARGE - FLOWERED ROSEMARY

G365 S253 N LE  CORDIA SERESTENA GEIGER TREE

G5 52 N LT CORNUS ALTERNIFOLIA ALTERNATE -LEAF DOGWOOD

G263 s2 C2 LE  CROOMIA PAUCIFLORA CROOMIA

G? 52 I CROSSOPETALUM [LECIFOLIUM CHRISTMAS BERRY

62?7 S283 €2 N CROTON ELLIOTTII ELLIOTT'S CROTOK

G5 5253 N LT CRYPTOTAENIA CANADENSIS CANADA HONEWORT

G2o  §2 i N CTENIUM FLOR IDANUN FLORIDA TOOTHACHE GRASS

61 51 €2 LE  CUCURBITA OKEECHOBEENSIS OKEECHOBEE GOURD

G? s1 N LE  CUPANIA GLABRA CUPAN]A

GLOBAL STATE FED STATE NAME COMMGE MAME
RANK  RANK  STAT STAT
c2? S§2 €2 M CUPHEA ASPERA TROP1CAL MRXVEED
G5 s2 I CYNOGLOSSUM VIRGINSANUM VILD COMPMEY
G? s1 N LE  CYRTOPCDIUM PUNCTATUM COM-HORNED ORCHID
G1 s1 LE LE  DEERINGOTHAMNUS PULCHELLUS BEAUTIFUL PALPAY
(] 51 LE LE  DEERINGOTHAMNUS RUGELII RUGEL'S PRIPAV
6? 51 N LE  DENNSTAEDTIA BIPINNATA HAY SCEKTED FERN
6! s LE LE  DICERANDRA CORNUTISSIMA LONGSPURRED MINT
61 51 LE LE  DICERANDRA FRUTESCENS SCRUB MINT
Gl 51 LE LE DICERANDRA TMMACULATA LAKELA'S IIIIV
67 52 NN DICKROMENA FLORIDENSIS FLORIDA WMETE-TOP SEDGE
Gl1? 51 €2 N DIGITARIA FLORIDANA FLORIDA CRABGRASS
Gir s) €2 DIGITARIA GRACILLIMA LONGLEAF CRABGRASS
G117 st c2 N DIGITARIA PAUCIFLORA FEW-FLOWERED CRABGRASS
(74 s3T KN DIRCA PALUSTRIS EASTERN LEATHERWOCD
G5 s3 N LT  DROSERA INTERMEDIA SPOON-LEAVED SUNDEW
65 K I ELEOCHARIS ROSTELLATA SEAXED SPIKERUSK
c? 51 @ LE  ELTROPLECIRLS CALCARATA
G2G4T2 52 €2 N ELYTRARIA CAROLINIENSIS VAR  KARROM-LEAYED CAROLINA
ANGUSTIFOLIA SCALYSTEN
&1G3T1 §1 €2 LE  ENCYCLIA BOOTHIANA VAR DOLLAR ORCHID
’ ERYTHRONIOIDES
G? s1 ¥ LE  ENCYCLIA PYGMAEA DWARF EPIDENDRUM
G? 51 K LE  EPIDENDRUM ACUNAE ACUNA'S EPEDENDRUM
G? 52 N (LT) EPIDENDRUM NOCTURNUM N1GHT - SCEXTED ORCHID
G5 52 N LE  EPIGAEA REPENS TRAILING ABUTUS

G2 52 c2 7
G2?T2Q 8152 2 W

G3a s3 €2 LT
G? s3sé W (8
G2 s LE N

G3G> s2 N LY
G4GS s34 W LY
G? $1 L} LE
G5 §2 N N

ERAGROSTIS TRACY]

ERITOCHLGA MICHAUXI] VAR
STMPSONTL

ERTOGONUM FLORIDANUM

ERNODEA LITTORALIS

ERYNGIUM CUNEIFOLIUM

ERYTHRONIUM UMBILICATUM
EUGENIA CONFLISA
EUGENIA RHOMEEA
EUORYMUS ATROPURPUREUS

SANIBEL LOMEGRASS
A CUPGRASS

SCRUB BUCKIMEAT
BEACH-CREEFER
VEDGE -LEAVED
BUTTON-SHAKEROOTS
DIMPLED FR®I-LILY
TROPJCAL IRONWOOD
RED STOPPER
BURNINGBUSE



FLORIDA NATURAL AREAS INVENTORY

SPECIAL PLANTS LIST

- B EE G =

Page No. 3

06/01/87

GLOBAL STATE FED STATE NAME COMMON NAME

RANK  RANK  STAT STAT

G? 827 ] N EUPHORBIA COMMUTATA WOOD SPURGE

G1 s1 LT LE EUPHORBIA GARBERI GARBER'S SPURGE

G1 51 €2 N EUPHORBIA TELEPHIOIDES TELEPHUS SPURGE

G2T113 s1 €1 N - FORESTIERA SEGREGATA VAR FLORIDA PINEWOOD PRIVET
PINETORUM

G2 52 € n GALACTIA PINETORUM PINELAND MILK-PEA

G1 s1 LE W GALACTIA SMALLIM SHALL 'S MILKPEA

G27 52 3c LE GENTIANA PENMELLIANA WIREGRASS GENTIAN

G162 S182 €2 N GLANDULARIA MARITIMA COASTAL VERVAIN

G17 s1 ct W GLANDULARIA TAMPENSIS TAMPA VERVAIN

G5 52 N (LT) GOODYERA PUBESCENS DOWKY RATTLESMAKE

PLANTAIN

GAG5 537 N LE GOSSYPIUM HIRSUTUM WILD COTTON

G? 52 N LE GUATACUM SANCTLM LIGNUM-VITAE

G? s ] LE GUZMANIA MONOSTACHYA FUCH'S BROMELIAD

G2? 52 2 wn GYMNOPOGON FLORIDANUS FLORIDA BEARDGRASS

(9] s1 LE LE HARPEROCALL1S FLAVA HARPER'S BEAUTY

G263 S253 €2 LT HARTURIGHTIA FLORIDANA HARTWRIGHTIA

G2 s2 [ ] LE HEDEOMA GRAVEOLENS HOCK PENNYROYAL

G5TIG $1 cz2 N HEDYOTIS NIGRICANS VAR MARROM-LEAVED BLUETS
PULVIRATA

G364 S3 ] N HELIANTHEMUM ARENICOLA GULF ROCKROSE

G2 82 2 X HELIANTHUS CARNOSUS LAKE-SIDE SUNFLOWER

65712 s2 €1 N WELIANTHUS DEBILIS SSP HATRY CUCUMBER-LEAF
VESTITUS SUNFLOWER

GITITI 8183 ¢€2 W HELIOTROPIUM POLYPHYLLUM WAR PROSTRATE MANY-LEAVED
HORIZOWTALE TURMSOL.E

G? 52 N LE HEPATICA NOBILIS LIVERLEAF

G5 53 [} LT HEXASTYLIS ARIFOLIA HEARTLEAF

G? 52 N LT RIPPOMANE MANCIMELLA MANCHINEEL

G5 s1 N LY HYDRANGEA ARBORESCENS WILD HYDRANGEA

G3a 51 2 N HYMENOCALLIS CORONARIA STREAM-BANK SPIDERLILY

G2G4 $283 3¢ N HYMENOCALLIS LATIFOLIA BROAD - LEAVED SPIDERLILY

G2 sl ] LT HYPELATE TRIFOLIATA INKWOOD

G2 §2 LE LE HYPERICUM CUMULICOLA HIGHLANDS SCRUB HYPERICUM

G2 s2 €1 T HYPERICUM ED1SONANUM EDISDN'S ASCYRUM

GLOBAL STATE FED STATE NAME COMMON NANE

RANK  RANK  STAY STAT

62 82 €2 LE HYPERICUM LISSOPKLOEUS SMOOTH-BARKED ST.
JOHK ' S-WORT

G3 52 €2 (LYY [ILEX AMELANCHIER SERVICEBERRY HOLLY

G3 s3 3 ILEX ARENICOLA SCRUB HOLLY

G? §2 N LT ILEX KRUGIAKA KRUG'S HOLLY

G365 s3 N LT ILLICIUM FLORIDANUM FLORIDA ANISE

61 s c2 T ILLICIUN PARVIFLORUM STAR ANISE

G? 52 N LiE IOROPSIS UTRICULARIOIDES DELICATE IOKOPSIS

(] 51 N [ | ISOPYRUM BITERMATUM FALSE RUE-ANEMONE

G2 s2 €2 LE JACQUEMONTIA CURTISSI] PINELAND JACOUEMONTIA

Gt s1 €2 LE JACQUEMONTIA RECLINATA BEACH JACQUEMONTIA

G363 83 L) LT JACQUINIA KEYENSIS JOEWOOD

G3? si 3c W JUNCUS GYHMNOCARPUS COVILLE*S RUSH

GIGZ 8182 Ct LE
G2? s2 cz

G5 £3 N LY

G3 53 €2 N
G2 s2 €2 N
G1 51 c2 w
G364 S3 i Lr
G163 s1 €2 LE

Ge s2 €2 LE
G? 1 N LE
G? 527 €2 N
G4G5 82 N LT
61 s1 €2 (E
G4G5  s182
G5 s1 N

G2 SH LE N
G1G2 si1s2 €2 LE
G211 51 €1 W

JUSTICIA COOLEY]
JUSTICIA CRASSIFOLIA

KALMIA LATIFOLIA
KOSTELETZKYA SMILACIFOLIA

LECHEA CERNUA

- LECHEA DIVARICATA

LECHEA LAKELAE
LEITHERIA FLORIDANA
LEPANTHOPSIS MELANANTHA
LIATRIS OHLINGERAE
LIATRIS PROVINCIALIS
LICARIA TRIANDRA
LILAEOPSIS CAROLINENSIS
LILTUM CATESBAE|

LILIUM [RIDOLLAE

LILIUN MICRAUXI]

LILIUM SUPERBLM

LINDERA MELISSIFOLIA
LINUN ARENICOLA

LINUM CARTERI VAR CARTERI

COOLEY*S MATER-WILLOMW

THICK-LEAVED
WATER-WILLOMW

MOUNTAIN LAUREL

SOUTHERN SEA-SHORE
MALLOW

NODDING PINWEED

PINE PINWEED

CAKELA'S PINVEED

CORKWOOD

TINY ORCHID

FLORIDA GAY-FEATHER

GODFREY'S BLAZING STAR

GULF LICARIA

CAROLINA LILAEOPSIS

SOUTHERN RED LILY

PANHANDLE LILY

CAROLIMA LILY

TURK'S CAP LILY

PONDBERRY

SAND FLAX

CARTER'S
SMALL-FLOMERED FLAX



Page No. 4
06/01/87

FLORIDA NATURAL AREAS INVENTORY

SPECIAL PLANTS LIST

GLOBAL STATE FED STATE NANE COMMON NAME
RANK  RANK  STAT STAT
G2T2 s2 1w LINUM CARTER] VAR SMALLII CARTER*S

G57TU  s17 2 w

G2 52 €2 LY
GAGS  S§2 i LT
GIG3Q S§153 N N

G1 $1 LE LE

G2 51 N LE
G1 51 €2 N
G263 s253  c2

Gt s1 2 LE
G3 52 N LT
G2 §2 I LE
G3 52 N LE
G5 53 N LT)
G365 §3 N LE
GlGZ susw c2 N
G? 51 N LT
G2 s1 €2 LE
G? §1 N LE
G2 §2 L2 LE
G? st N LE
G5 se2 N LT
G20 sZ [ |
G619 s1 c2

G5 53 c2

G5 §1 N LE
G1a s1 €2 LE
G413 53 [ 2 N 4

G263 8253 €2 N
G2 s2 L2 LE
Gt $ 2 LE
G) s ce W

LINUM SULCATUM VAR HARPERI

LINUM WESTI]
LITSEA AESTIVALIS
LUDWIGIA SPATHULIFOLIA
LUPINUS ARIDORUM
LUPINUS WESTIANUS
LYCOPOD [UM DJCHOTOMUM
LYTHRUM CURTISSEL
LYTHRUM FLAGELLARE
MACBRIDEA ALBA
MAGNOLTA ACLUMINATA
MAGNOLIA ASHEL
MAGNOLTA PYRAMIDATA
MALAXIS UNIFOLLIA
MALLOTORIA GNAPHALGOES
MARSHALLIA MOHRII
MARSHALLIA OBOVATA
MATELEA ALABAMENSIS
MATELEA BALDWYRIANA
MATELEA FLORIDANA
MAXILLARIA CRASSIFOLIA
MECEQOLA VIRGINIANA
MELANTHERA PARVIFOLIA
MINUARTIA GODFREY1
MONOTROPA BRITTONII
MOKOTROPA HYPDPITHYS
MONOTROPSIS REYNOLDSIAE
MYRCIANTHES FRAGRANS VAR
SIMPSONT ]
MYRIOPHYLLUM LAXUM
MEMASTYLIS FLORIDANA
HOLINA AYOPOCARPA
NOLINA BRITTOHIANA

LARGE - FLOWERED FLAX
HARPER*S

GROOVED -YELLOM FLAX
WEST'S FLAX
PONDSPICE

BECKNER'S LUPINE

GULF COAST LUPINE
HANGING CLUBMOSS
CURTISS* LYTHRUM
LOWLAND LDOSESTRIFE
WHITE BIRDS-IN-A-NEST
CUCIMBER MAGNOLIA
ASHE'S MAGNOLIA
PYRAMID MAGNOLIA
GREEN ADDER'S-MOUTH
SEA LAVENDER

MOHR'S BARBARA'S-BUTTONS
BARBARA'S BUTTONS
ALABAMA ANGLEPOD
BALDWYN'S SPINY-POD
FLORIDA SPINY-POD
HIDDEN ORCHID

INDIAN CUCUMBER-ROOT
SMALL-LEAVED MELAMTHERA
GODFREY'S SAHDWORT
INDIAN-PIPES

PINESAP

PIGHY-PIPES

TWINBERRY

PIECMONT WATER-MILFOIL
FALL-FLOMERING IXIA
FLORIDA BPEAR-GRASS
BRITTON'S BEAR-GRASS

GLOSAL STATE FED STATE NAME COMMON NAME

RANK  RANK  STAT STAT

G3T2 s5TI¥2C2 W NUPHAR LUTEUM SSP ULVACEUM WEST FLORIDA COWLILY

G? SH N N NYMPHAEA BLANDA SLEEPING-BEAUTY
MATER-LILY

G2G3 s2s3 W LE OKENIA HYPOGAEA BURROWING FOUR-0'CLOCK

G132 s1 ] LE ONCIDIUM VARIEGATUM DANCING-LADY ORCHID

GI1G3 s§1 3C LE OPHIDGLOSSUM PALMATUM HAND FERN

G1 $1 €2 (LT) OPUNTIA SPINOSISSIMA FLORIDA SEMAPHORE CACTUS

GIG3 st c2 N OPUNTIA TRIACANTHA THREE-SPIRED PRICKLY-PEAR

G513 S3 €2 LE OXYPOLIS FILEFORMIS SSP GIANT WATER-DROPUORT

GREENMANT]

G4G5 81 M LE PACHYSANDRA PROCUMBENS ALLEGHENY-SPURGE

G2 s N | PANTCUM ABSCISSUM CUTTHROAT GRASS

G5 $27 c2 N PANICUN NUDICAULE NAKED-STEMMED PANIC GRASS

G2ra  s2 €2 N PANICUM PINETORUM BOMITA SPRINGS PANIC
GRASS

G2 51 o S | PARNASSIA CAROLINIANA CAROL INA
GRASS-OF - PARNASSUS

G3? s2 ] LE PARNASSIA GRANDIFOLIA LARGE - FLOWERED
GRASS -OF - PARNASSUS

G2 s2 LT 0 PARONYCHIA CHARTACEA PAPER-LIKE RAIL-WORT

G364 s3 N N * PARONYCHIA ERECTA BEACH SAND-SQUARES

G4GS  S253 M N PAVOHIA SPINIFEX YELLOW HIBISCUS

G? s3 | N PELTANDRA SAGITTIFOLIA SPOON - FLOMER

G162 s1s2 (€2 LE PEPEROMIA FLORIDANA EVERGLACES PEPEROMIA

G? 1 N LE PEPEROMIA GLABELLA CYPRESS PEPEROMIA

G514 s3 3 N PERSEA MUMILIS SCRUB BAY

G? SI1SH N N PHARLUS PARVIFOLIUS CREEPING-LEAF STALKGRASS

G? s1 N LE PHORADENDRON RUBRUM MAHOGONY MISTLETOE

GuT2 82 2 w PHYLLANTHUS PENTAPHYLLUS VAR  FLORIDA FIVE-PETALED

FLORIDANUS LEAF-FLOMER

G365 5355 €2 W PHYSQSTEGIA LEPTOPHYLLA SLENDER - LEAVED
DRAGON - NEAD

G2 §2 2 N PINGUICULA 1ONANTHA VIOLET-FLOWERED
BUTTERUWORT

G3? s2 €2 W PINGUICULA PLANIFOLIA CHAPMAN'S BUTTERWORT

GX SX 3A N PISONIA FLORIDANA ROCK KEY DEVIL'S-CLAWS




itage No. 5
06/01/87 ' FLORIDA NATURAL AREAS INVENTORY
SPECIAL PLANTS LIST

GLOBAL STATE FED STATE NAME COMMON NAME GLOBAL STATE FED STATE MAME . COMMON MAME
RANK  RANK  STAT SiaT RANK  RANK  STAT STAT
G3 §3 €2 LE PITYOPSIS FLEXUOSA BENT GOLDEN-ASTER G4TIT2 82 €2 (LT) SACOILA LANCEOLATA VAR A LADIES'-TRESSES
6364 $354 3C  (LT) PLATANTHERA INTEGRA YELLOW FRINGELESS ORCHID PALUDICOLA
u s1sX W LT PLEOPELTIS REVOLUTA STAR-SCALE FERN G2 s2 2 u SALIX FLORIDAKA FLORJDA VILLOW
G $1 L] N - PODOPHYLLUM PELTATUM MAY APPLE GHa SH 38 SALVIA BLODGETTII BLODGETT'S SAGE
G3G571 s1 c2 N POLYGALA BOYKINI1 VAR BOYKIN'S FEW-LEAVED G? s1 M | SALVIA CHAPHANI] CHAPHAN'S SAGE

SPARSIFOLIA MILKWORT G365 53 N LE SARRACENIA LEUCOPHYLLA WHITE-TOP PITCHERPLANT
G1? 51 €1 LE POLYGALA LEWTONII LEWTON'S POLYGALA 637 s2 i LE SARRACENIA RUBRA SWEET PITCHER-PLANT
G1 51 LE LE POLYGALA SMALLIT TENY POLYGALA GS S3s¢ M Ly SCAEVOLA PLUNIER] BEACHBERRY
G3 s3 LE W POLYGOMELLA BASIRAMIA HAIRY JOINTWEED G? 3 L SCHISANDRA COCCINEA SCHISANDRA
G2 51 1 Ly POLYGONELLA MACROPHYLLA LARGE- LEAVED JOINTWEED G2? 82 2 N SCHIZACHYRIUM NIVELM RIPARIAN AUTUMNGRASS
G2G3 s253 3 N POLYGONELLA MYRIOPHYLLA SMALL'S JOINTMEED Gla3 1 €2 LE SCHIZAEA GERMANII TROPICAL CURLY-GRASS
G? s2 N LT POLYGONLM ME1SNER I ANUN MEXICAR TEAR-THUMB 61c2 s 2 n SCHWALBEA AMERICANA CHAFFSEED
G263 s1? c2 w POLYMNIA LAEVIGATA TENNESSEE LEAFCUP G1 s1 €2 N SCUTELLARTA FLORIDANA FLORIDA SKULLCAP
G? 52 N LE POLYRRHIZA LINDENI] GHOST ORCHID G3ra  s3? Q@ SICA RUBROMARGINATA RED-MARGIMEED SIDA
GU su 2 POTAMOGETON FLORIDANUS FLCRIDA POMDWEED G2 52 cl w SILENE POLYPETALA FRINGED CAMPION
G2G3 8253 LE LT PRUNUS GENICULATA SCRUB PLUM G1a §1 cz S1UM FLORIDANUM FLORIDA GATER-PARSNIP
GU s1 N LE PSEUDOPHOEKIX SARGENTII FLORIDA CHERRY-PALM G4LGSTH SH a SOLANUM BAHAMENSE VAR RUGELI! RUGEL'S XEY WEST
G364 82 €2 (LT) PTEROGLOSSASPIS ECRISTATA A MILD COCO HORSE -METTLE
3 s3 ic PYCNANTHEMUM FLOR 1DANUM FLORDIA MOUNTAIN-MINT GST375 8355 €2 M SOLANUM CARCLINENSE VAR
G? s N LE REMIREA MARITIMA BEACH-STAR FLOR IDANUM
G? 51 N LE RESTREPIELLA OPHIOCEPHALA SNAKE ORCHID G365 S3 L] N SOPHORA TOMENTOSA NECKLACE POD
G2 s2 €2 LE RHEXIA PARVIFLORA A MEADOWBEAUTY 6162 s1s2 €2 T SPHENOSTIGMA COELESTINUM BARTRAM'S IXIA
G2 s2 2 N RHEXIA SALICIFOLIA PANHANDLE MEADODWBEAUTY 61 s €2 LE SPIGELIA GENTIANOIDES GENTIAN PINKROOT
G3G5 SX 3ic LE RHIPSALLS BACCIFERA MISTLETOE CACTUS G162 8152 3c LE SPIGELIA LOGANIOIDES A PINKROOT
G364 53 3c LE RHODODENDRON AUSTR [NUM ORANGE AZALEA GI1G3 5152 €2 LE SPIRANTHES POLYANTKA GREEN LADIES-TRESSES
GiGz S51s2 LE LE RHODODENDRON CHAPHANI G CHAPMAN'S RHODODENDRON Gt 5 €2 u STACHYS HYSSOPIFOL1A VAR TALLAHASSEE
G3 s3 c2 N RHYNCHOSIA CINEREA BROWN-HAIRED SNOUTBEAN LYTHROIDES WEDGE-RETTLE
G1 s1? 3c RHYNCHOSPORA CUL XA GEORGIA BEAKED-RUSH G5 st N LT STAPHYLEA TRIFOLIA AMERICAN BLADDERNUT
G1? su 2 RHYNCHOSPORA PUNCTATA PINELAND BEAKED-RUSH G4G5  S3 N LE STEWARTIA MALACODENDROM SILKY CAMELLIA
G1 3] LT LE RIBES ECHINELLUM MICCOSUKEE GOOSEBERRY G4G3TT $1 c2 STILLINGIA SYLVATICA Ssp A QUEEN'S DELIGHT
G29 s2 C1  LE ROYSTONEA ELATA FLORIDA ROYAL PALM TENUIS
G3 51 €2 LE RUDBECKIA NITIDA ST. JOHH'S-SUSAN G? s2 N LE STRUMPFIA MARITIMA PRIDE-OF -BIG-PINE
G4TITS §1 2 N RUDBECKIA TRILDBA VAR PIMNATE-LOBED G365 s3 N LE SURTARA MARITIMA BAY CEDAR

PINNATILOBA CONEFLOWER G2 s2 €1 LE TAXUS FLORIDANA FLORIDA YEW
Gua $1 PE N SABAL MIAMIENSIS MIAMI PALMETTO G2? $1 N LE TECTARIA CORIANDRIFOLIA HATTIE BAUER HALBERD

G2 s1 N LE  SACHSIA BANAMENSIS BAHAMA SACHSIA FERN



Page No,
06/01/87

GLOBAL STATE FED STATE

FLORIDA NATURAL AREAS INVENTORY

SPECIAL PLANTS LIST

NAME COMMON NAME

RANK  RANK  STAT STAT

GH?7Q  SH? €2 (LT) TECTARIA X AMESTANA AMES HALBERD FERMW

619 $i [ I | TEPHROSIA ANGUSTISSIMA A DEVIL'S SHOESTRING

GI1G3 si L I | TEPHROSIA MOHR1] PIKELAND HOARY-PEA

G3G5 S3 ] LY TETRAZYGIA BICOLOR TETRAZYGIA

] 51 (24 I THALICTRUM COOLEYI COOLEY'S MEADOWRUE

GX0 sX N (LT) THELYPTERIS RACILENTA EDWARD'S MAIDEN FERMN

G? s1 N Lc THRINAX MORRISII BRITTLE THATCH PALM

G? s2 ] LC THRIKAX RADIATA FLORIDA THATCH PALM

G365 s3 L LT TELLANDSIA FLEXUOSA BANDED WILD-PINE

14 s2 N LE TILLAKDSIA PRUINCSA FUZZY-WUZZY AIR-PLANT

Gl 51 LE LE TORREYA TAXIFOLIA FLORIDA TORREYA

G2 s2 2 . TRAGIA SAXICOLA PINELAND NOSEBURN -

G3 s2 N LE TRILLIUM LANCIFOL IUM MARROW-LEAVED TRILLIUM

G1 st €2 (LT) TRIPHORA CRAIGHEADI! CRAIGHEAD 'S NOODING-CAPS

GH SH €2  (LT) TRIPHORA LATIFOLIA BROAD - LEAVED
NODDING-CAPS

G2 s2 cr N TRIPSACUM FLORIDANLM FLORIDA GAMA GRASS

G? s1 N LE TROPIDIA POLYSTACHYA YOUNG-PALN ORCHID

G4? s1 N N ULMUS CRASSIFOLIA CEDAR ELM

G? §1 N L] UVULARIA FLORIDAKA FLORIDA MERRYBELLS

ar s2 L] LE VANILLA BARBELLATA WORM-VINE ORCHID

GlG3 51 [ (LT) VANILLA HEXICANA SCENTLESS VANILLA

G5 s2 3C LE VERATRUM WOCD11I FALSE HELLEBORE

G2 s2 €2 u VERBESINA CHAPHANII CHAPMAN'S CROWNBEARD

G2 52 €t VERBESINA HETEROPHYLLA VARIABLE - LEAF
CROWNBEARD

G1 s1. CY LE VICIA OCALENSIS OCALA VETCH

G? s1 N LE VIOLA HASTATA HALBERD -LEAVED YELLOM
VIOLET

G1 51 PE LE WAREA AMPLEXIFOLIA CLASPING WAREA

G1 §1 LE LE WAREA CARTERE CARTER'S WAREA

G365 s2 cz2 XYRIS DRUMMONDI! DRUMMOND 'S YELLOM-EYED
GRASS

627 s2 cz N XYRIS ISOETIFOLIA QUILLUWORT YELLOM-EYED
GRASS

G2 82 3c LE XYRIS LONGISEPALA KARST POND XYRIS

GLOBAL STATE FED STATE
RANK  RANK  STAT STAT

G1G2a 1 2 Lr
G? 51 N LE

G2G4 5283 3C LE
GH SH 2z n

NUMBER OF RECORDS: 350

XYRIS SCABRIFOLIA

ZANTHOXYLUM FLAVUM
ZEPHYRANTHES SIMPSONII
LIZIA LATIFOLIA

HARPER 'S YELLOW-EYED
GRASS

YELLOWHEART, SATINWOOD

RAIN LILY

BRISTOL GOLDEN ALEXANDERS



“age No.
07/17/87

FLORIDA NATURAL AREAS INVENTORY

SPECIAL VERTEBRATES LIST

GLOBAL STATE FED STATE NAME COMMON NAME
RANK  RANK  STAT STAT
**  FISHES
GS s3 L] N ACANTHARCHUS POMOTIS MUD SUNFISH
G3 SA LE LE ACIPENSER BREVIROSTRUM SHORTNOSE STURGEON
G3 s2 €2 LS ACIPENSER OXYRHYNCHUS ATLANTIC STURGEONW
G5 83 N N AGONOSTOMUS MONTICOLA MOUNTAIN MULLET
G3 s1 €2 I AMMOCRYPTA ASPRELLA CRYSTAL DARTER
G5 su N N AWAQUS TAJASICA RIVER GOBY
G5 §2 N N BAIRDIELLA SANCTAELUCIAE STRIPED CROAKER
G512 s2 W LS CYPRINODON YARIEGATUS HUBBS] LAKE EUSTIS PUPFISH
G3T24 S2 N N CYPRINODON VARIEGATUS POP 1 FLORIDA KEYS SHEEPSHEAD
HINNOW
G5 s3 N L} ENNEACANTHUS CHAETODON BLACKBANDED SUNFISH
G4 s1 N LS ETHEOSTOMA H1ISTRIO HARLEGQUIN DARTER
G2 s2 LE LE ETHEOSTOMA OKALOOSAE OKALOOSA DARTER
G5 ] L] ts ETHEOSTOMA OLMSTEDI TESSELLATED DARTER
G4 52 N N ETHEQOSTOMA PARVIPINNE GOLDSTRIPE DARTER
GS 52 N N ETHEQSTOMA PROELIARE CYPRESS DARTER
G5T4 83 N N FUNDULUS GRANDIS SAGUANUS SOUTHERN GULF KILLIFISH
G3 §2 L LS FUNDULUS JENKINS1 SALTMARSH TOPMINNOW
G5720 S2 N N FUNDULUS SIMILIS SSP 1 FLORIDA KEYS SOUTHERN
LONGROSE KILLIFISK
G3 s3 N N GAMBUSIA RHIZOPHORAE MANGROVE GAMBUSIA
G3? §3? N N GOBIOMELLUS STIGMATURUS SPOTTATL GOBY
G57 se¢ N N HYBOGNATHUS HAYI CYPRESS MINNOW
GS Sz N L] HYBOPSIS AESTIVALIS SPECKLED CHuB
G4 s3 N N ICTALURUS BRUNNEUS SNAIL BULLHWEAD
G3 s3 N N ICTALURLIS SERRACANTHUS SPOTTED BULLHEAD
G5 53 N LS LEPISOSTEUS SPATULA ALLIGATOR GAR
G5T20 s2 N L] LUCANIA PARVA POP 1 FLORIDA KEYS RAINWATER
KILLIFISH
G2a U L LT MENIDIA COHCHORUM KEY SILVERSIDE
G2G3 s253 M LS MICROPTERUS NOTIUS SUWANNEE BASS
G2 $1 N LS MICROPTERUS SP 1 SHOAL BASS
G4 §1 L} LS MOXOSTOMA CARINATUM RIVER REDHORSE
G2 s2 N N MOXOSTOMA SP 1 GREYFIN REDHORSE

GLOBAL STATE FED STATE NAME COMMON NAME

RANK  RANK  STAT STAT

G2 s1 €2 s NOTROPIS CALLITAENIA BLUESTRIPE SHIMER

G5 $4 N N NOTROPIS CUMMINGSAE DUSKY SHINER

G3 §2 [ ] N NOTROPIS LEEDSI BANNERFIN SHINER

G1 $1 €2 LE NOTROPIS SP 2 BLACKMOUTH SHINER

Gb S4 N N HOTROPIS WELAKA BLUENOSE SHIMER

G3 §152 N L} NOTROPLS ZONISTIUS BANDFIN SHINER

G5 53 N L OOSTETHUS BRACHYURUS DPPOSUNM PIPEFISH

G5 s1 N N PERCIRA QUACHITAE SADDLEBACK DARTER

G5 SA N N PETROMYZON KARINUS SEA LAMPREY

G5120 82 N N POECILIA LATIPINNA POP 1 FLORIDA KEYS SAILFIN

MOLLY

GS s2 L LS RIVULUS MARMORATUS RIVULUS

G1 s1 N LS STARKSIA STARCKI KEY BLEWNY

G5 3 N N UMBRA PYGMAEA EASTERN MUDNINNOM

**  AMPHIBIANS

G4? u c2 N AMBYSTOMA CINGULATUM FLATWOODDS SALAMANDER

G5 $37 N | AMBYSTOMA TIGRIKNUM TIGER SALAMANDER

G3 s3 N M AMPHIUMA PHOLETER ONE-TOED AMPHIUMA

G5 S1 N N DESMOGNATRUS MONTICOLA SEAL SALAMANDER

Ge s2 €2 LS HAIDEOTRITON WALLACE] GEORGIA BLIMD SALAMANDER

G5 82 L N HEKIDACTYLIUN SCUTATUM FOUR-TCED SALAMANDER

G s3 AC LS HYLA ANDERSOMI1I PINE BARRENS TREEFROG

G3 s3 N N NOTOPHTHALMUS PERSTRIATUS STRIPED KEWT

G5T1T2 s¥1s2 €2 N PSEUDOBRANCHUS STRIATUS GULF HAMMOCK DWARF
LUSTRICOLUS SIREN

G5 s3 c2 1Ls RANA AREOLATA GOPHER fROG

G2 s§2 ] LS RANA OKALOOSAE FLORIDA BOG FROG

G5 s27 N N RANA VIRGATIPES CARPENTER FROG

G4GS S N N STEREOCHILUS MARGINATUS MANY-LINED SALAMANDER



Fage No. 4
u-,-f,m; FLORIDA NATURAL AREAS INVENTORY
SPECIAL VERTEBRATES LIST

GLOBAL STATE FED STATE NAME COMMON NAME GLOBAL STATE FED STATE NAME COMMON NAME

RANK RARK  STAT STAT RANK  RANK  STAT STAT
** REPTILES G373 s3 3 s PSEUDEMYS CONCINNA SUWANEE COOTER

SUMANNIENSIS

G5 52 N N AGKISTRODON CONTORTRIX COPPERHEAD G3 s3 c2 N SCELOPORUS WOCDI FLORIDA SCRUE LIZARD

G5 S4 LTSA LS ALLIGATOR MISSISSIPPIENS]S AMERICAN ALLIGATOR G3 83 2 L STILOSOMA EXTENUATUM SHORT-TAILED SMAKE

G3 s2 LT LT CARETTA CARETTA LOGGERHEAD 65710 S1 N LT STORERIA DEXAYI POP 1 LOMER KEYS BROWN SMAKE
G3 s2 LE LE CHELONIA HYDAS GREEN TURTLE Glc2a 8182 €2 LT TANTILLA OOLITICA RIM ROCK CROMNED SNAKE
G5 §37 L] N CLEMMYS GUTTATA SPOTTED TURTLE G5710 S1 N LY THAMNOPHIS SAURITUS POP 1 LOWER XEYS RIBBON SNAKE
G27 $1 LE LE CROCODYLUS ACUTUS AMERICAN CROCODILE G5T4? S27? N N TRIONYX MUTICUS CALVATUS GULF COAST SMDOTH

G5 83 N N CROTALUS HORRIDUS CANEBRAXE RATTLESMAKE SOFTSHELL

G3 s2 LE LE . DERMOCHELYS CORIACEA LEATHERBACK TURTLE .

G5T1 §1 cz 1 DIADOPHIS PUNCTATUS ACRICUS KEY RINGNECK SNAKE ** BIRDS

G4T3 3 LT LT DRYMARCHON CORAIS COUPER1 EASTERN INDIGO SNAKE

G5T2Q S2 [} LS ELAPHE GUTTATA POP 1 LOWER KEYS RED RAT SMAKE G4 537 N N ACCIPITER COOPER!! COOPER'S HAWX

G3? 51 LE LE ERETMOCHELYS IMBRICATA HAWKSBILL G5 §283 N LS AJATA AJAJA ROSEATE SPOOWBILL

G5 $3 N N EUMECES ANTHRACINUS CoAL SKIKK G4T3 5 N N AMMODRAMUS MARITIMUS FISHERI LOUISIANA SEASIDE SPARROM
G472 S2 €2 s EUMECES EGREGIUS EGREGIUS FLORIDA KEYS MOLE SKINK G4T2  s2 2 s AMMODRAMUS MARITIMUS WAKULLA SEASIDE SPARROW
G471 51 L] N EUMECES EGREGIUS INSULARIS CEDAR KEYS MOLE SKINK JUNCICOLUS

G412 Ss2 PT LT EUMECES EGREGIUS LIVIDUS BLUE-TATLED MOLE SKINK G411 1 LE LE AMMODRAMUS MARITIMUS MIRABILIS CAPE SABLE SEASIDE
G317 U N R FARANCIA ERYTROGRAMMA SEMINOLA SOUTH FLORIDA RAINBOW SNAKE SPARROMW

G2 52 €2 LS GOPHERUS POLYPHEMUS GOPHER TORTOISE GATX sX LE LE AMMODRAMUS MARITIMUS DUSKY SEASIDE SPARROMW
G2 52 cz LS GRAPTEMYS BARBOURI BARBOUR'S MAP TURTLE NIGRESCENS

G4? L2 N LS GRAPTEMYS PULCHRA ALABAMA MAP TURTLE G4T20 527 c2 N AMMODRAMUS MARITIMUS PELONOTUS SMYRNA SEASIDE SPARROM
G5T2Q 5182 €2 LE KINOSTERNON BAURII BAURJ] KEY MUD TURTLE G4T2  S2 N LS AMMODRAMUS MARITIMUS SCOTT*S SEASIDE SPARROM
G5 5253 N L LAMPROPELTLS CALLIGASTER MOLE SNAKE PENINSULAE

G312 52 N | | LAMPROPELTIS GETULUS GOINT APALACHICOLA COMMOM G411 LE LE AMMODRAMUS SAVANNARUM FLORIDA GRASSHOPPER

K1NGSNAKE FLORIDANUS SPARROM

61 S1 LE LE LEPIDOCHELYS KEMPII ATLANTIC RIDLEY G5 s1 N N ANQUS STOLIDUS BROWN NODDY

63? 537 €z LS MACROCLEMYS TEMMINCKII ALLIGATOR SNAPPING TURTLE G573 83 LT LT APHELOCOMA COERULESCENS FLORIDA SCRUB JAY
G512? §27 N N MALACLENYS TERRAPIN MANGROVE TERRAPIN COERULESCENS

RH 1 ZOPHORARUM G5 s3 N LS ARAMUS GUARALNA LIMPKIN

G2 s2 PT LT NEOSEPS REYNOLODSI SAND SKINK G5T2 s2 N | ARDEA HERODIAS OCCIDENTALIS GREAT WHITE HERON

G513 5§37 N N NERODIA FASCIATA CLARKII GULF SALT MARSH SNAXE G573  S3 L} LS ATHERE CUNICULARIA FLORIDANA  FLORIDA BURROMING OWL
G5T1a st LT LT MERODIA FASCIATA TAENIATA ATLANTIC SALT MARSH SNAKE G4? s3 L} N BUTEQ BRACHYURUS SHORT-TAILED HAWK
G5137 U €2 LS PITUOPHIS MELANOLEUCAS MUGITUS FLORIDA PINE SMNAKE GH X LE LE CAMPEPHILUS PRINCIPALIS IVORY-BILLED WOOOPECKER
G1 5u PT N PSEUDEMYS ALABAMENSIS ALABAMA RED-BELLIED TURTLE G5 sS4 N N CASMERQDIUS ALBUS GREAT EGRET

G4? s2 €2 1y CHARADRIUS ALEXANDRINUS SHOWY PLOVER




B EE B N I A I OGN B B B B D B R B B e
Page No. 3 FLORIDA NATURAL AREAS INVENTORY
07/17/87 o
SPECIAL VERTEBRATES LIST

GLOBAL STATE FED STATE NAME COMMON NAME GLOBAL STATE FED STATE NAME COMMON NAME
RANK  RANK  STAT STAY RARK  RANK  STAT STAT
G2 52 LT LY CHARADRIUS MELODUS PIPING PLOVER G5 §3 AC LS  PELECANUS OCCIDENTALIS BROWN PELICAN
G4 s3 " N CHORDEILES GUKDLACHII ANTILLEAN NIGHTHAWX G2 52 LE LT PICOIDES BOREALIS RED-COCKADED MOODPECKER
G513  s2 W LS  CISTOTHORUS PALUSTRIS GRISEUS WORTHINGTON'S MARSH WREN G5 §37 N N PICOIDES VILLOSUS HAIRY WODDPECKER
G513  $37 N LS  CISTOTHORUS PALUSTRIS MARIAMAE MARIAN'S MARSH WREN G5 52 N N PLEGADIS FALCINELLUS GLOSSY 1B1S
G5 s3 N N COCCYZUS MINOR MANGROVE CUCKDO G5 52 PT LT POLYBORUS PLANCUS CRESTED CARACARA
G3 s2 c2 LT COLUMBA LEUCOCEPHALA WHITE-CROWNED PIGEON G5T3  S3 €2 N RALLUS LONGIROSTRIS INSULARUM MANGROVE CLAPPER RAIL
GX sK " N CONLIROPSIS CAROL INENSIS CAROLINA PARAKEET 65737 837 N N RALLUS LONGIROSTRIS SCOTTII FLORIDA CLAPPER RAIL
G513 s3 " N DENDROICA DISCOLOR PALUDICOLA FLOREDA PRAIRIE WARBLER (] $152 N N RECURVIROSTRA AMERICANA AMERICAN AVOCET
G573 S253 [C2 K DENDROICA DOMINICA STODDARDI  STODDARD'S 64771 51 LE LE ROSTRHAMUS SOCIABIL1S PLUMBEUS SMAIL KITE

YELLOW- THROATED WARBLER G5 s3 A N RYNCHOPS NIGER BLACK SKIMMER
) 51 LE LE DENDROICA KIRTLAND)I KIRTLAND'S WARBLER &S s3 N SEIURUS MOTACILLA LOUISIANA WATERTHRUSH
G514 $3 N LS  DEMDROICA PETECHIA GUNDLACHI  CUBAN YELLOW MARBLER 65 $3 KN SETOPHAGA RUTICILLA AMERICAN REDSTART
uX SX N N ECTOPISTES MWIGRATORIUS PASSENGER PIGEON (] 52 X N SITTA CAROLINENS1S WHITE-BREASTED NUTHATCH
G5 sé N LS EGRETTA CAERULEA LITVLE BLUE HEROW (A s3 LT STERNA ANTILLARLM LEAST TERN
G4 s2 €2 LS  EGRETTA RUFESCENS REDDISH EGRET G5 527 N N STERNA CASPIA CASPIAN TERN
G5 54 N LS  EGRETTA THULA SNOWY EGRET 63 $1 PT LT STERNA DOUGALLII ROSEATE TERN
G5 Sh N LS  EGRETTA TRICOLOR TRICOLORED HEROM G5 51 N N STERNA FUSCATA SOOTY TERN
G3 5153 W N ELANUS CAERULEUS BLACK - SHOULDERED XITE G5 s3 N N STERKA MAXIMA ROTAL TERN
G5 $4 N N EUDOCIMUS ALBUS WHITE 1BIS G4? s2 N N STERNA SANDVICENSIS SANDWICH TERN
(HA sU N N FALCO COLUMBARIUS MERLIN GH SH LE LE VERMIVORA BACHMANI1 BACHMAN'S WARBLER
63 §2 LY LE FALCO PEREGRINUS PEREGRINE FALCON G5 s3 R N VIREQ ALTILOQUUS BLACK-WHISKERED VIREO
G5T3T4 S37 €2 LI FALCO SPARVERIUS PAULUS SOUTHEASTERN AMERICAN G5 sX RN ZENAIDA AURITA ZENAIDA DOVE

KESTREL
G5 s N N FREGATA MAGKIFICENS MAGNIFICENT FRIGATEBIRD * = Applicable in Monroe County only
G3 SX N N GEOTRYGON CHRYSIA KEY VEST QUAIL-DOVE
G1 5X LE N GRUS AMERICANA WHOOPING CRANE
G57213 5253 N LY GRUS CANADENS1S PRATERSIS FLORIDA SANDHILL CRANE *& MAMMALS
G5 §3 ] LS HAEMATOPUS PALLIATUS AMERICAH OYSTERCATCHER
G3 2583 LE &T HALTAEETUS LEUCOCEPHKALUS BALD EAGLE Gé SX LE N BISON 81SCN BISON
G5 $1 [ ¥ HELM! THEROS VERM]VORUS WORM-EATING WARBLER G5T1 st 2 LS BLARINA CAROLINENSIS SHERMANI SHERMAN'S SHORT-TAILED
G5 S4 N ] IXOBRYCHUS EXILIS LEAST BITTERN SHREW
G5 537 N N LATERALLUS JAMAICENSIS BLACK RAIL G4 Sx LE N CANIS LUPUS GRAY WOLF
G5 s2 LE LE MYCTERIA AMERICANA WOOD STORK GH $X LE N CANIS RUFUS RED WOLF
GS $37 N " NYCTICORAX NYCTICORAX BLACK- CROWNED N1GHT-HERON G5 $3 N R EPTESICUS FUSCUS BIG BROWM BAT
G5 537 N N NYCTICORAX VIOLACEUS YELLOW- CROWNED N1GHT-HEROM 657727 $27 €2 N EUMOPS GLAUCINUS FLORIDANUS FLORIDA MASTIFF BATY
G5 s3s4 W LS™  PANDION HALIAETUS OSFPREY G4T1 81 LE LE FELIS COMCOLOR CORYI FLORIDA PANTHER

AN



rage Ko.
07717787

GLOBAL STATE FED

STATE

FLORIDA NATURAL AREAS INVENTORY

SPECIAL VERTEBRATES LIST

NAME COMMON NAME

RANK  RANK  STAT STAT

GSTHG SH Ir LE GEOMYS PINETIS GOFFI GOFF'S POCKET GOPHER

. G5 sd H N LASJURUS CINEREUS HOARY BAT

G511 s £Z 1Ls MICROTUS PENNSYLVANICUS SALYMARSH VOLE
DUKECAMPBELLI

GH SH LE ¥ MOHACHUS TROFICALIS CARIBBEAN MONK SEAL

65T4 537 N N MUSTELA FRENATA OLIVACEA SOUTHEASTERN WEASEL

G5T3 837 c2 ¥ MUSTELA FRENATA PENINSULAE FLORIDA WEASEL

G>T2? S27 c2 T MUSTELA VISON EVERGLADENS1S EVERGLADES MINK

G513 s3 2 N MUSTELA VISON LUTENSIS FLORIDA MINK

G315 $3 N N MUSTELA VISON MINK SOUTHERN MINK

G2 s1 LE LE MYOT1S GRISESCENS GRAY BAT

G5 SH N N MYOTLS KEEN11 KEEN'S BAT

G3 SH tE LE MYOTIS SODALIS IMDIANA BAT

G37? $3? 2 N NEOFIBER ALLERI ROUND - TAILED MUSKRAT

G571 $1 LE LE NEOGTOMA FLORIDANA SMALL! KEY LARGO WOODRAT

G571 s1 LE LE ODOCOILEUS VIRGINIAKUS CLAVIUM KEY DEER

62Q s C1 LE DRYZOMYS ARGENTATUS SILVER RICE RAT

G511 §1 2 N ORYZOMYS PALUSTRIS PINE ISLAND RICE RAT
PLANIROSTRIS

G311 S €2 s ORYZOMYS PALUSTRIS SANIBELI SANIBEL ISLAND RICE RAT

G511 §1 LE LE PEROMYSCUS GOSSYPINUS KEY LARGO COTTOM MOUSE
ALLAPATICOLA

a1 s cz N PEROMYSCUS GOSSYPINUS ANASTASIA ISLAND
ANASTASAE COTTON MOUSE

@11 51 £z LE PEROMYSCUS GOSSYPIMUS CHADMWICK BEACH COTTON
RESTRICTUS MOUSE

G5T1  $1 LE LE PERONYSCUS POL IONOTUS CHOCTAWHATCHEE BEACH
ALLOPHRYS MOUSE

G311 st 3A LE PEROMYSCUS POL ICHOTUS PALLID BEACH MOUSE
DECOLORATUS

G5T1  sH LE LE PEROMYSCUS POLIONOTUS PERDIDO KEY BEACH
TRISSYLLEPSIS MOUSE

G4 s37 €2 n PLECOTUS RAFINESQUII SOUTHEASTERN BIG-EARED BAT

G3 $3 €z s PODOMYS FLORIDANUS FLORIDA MOUSE

63127 s27 [ PROCYON LOTOR AUSPICATUS KEY VACA RACCOON

G512 82 €z 1 SCIURUS NIGER AVICENHIA

MANGROVE FOX SQUIRREL

GLOBAL STATE FED STATE NAME COMMON NAME

RANK  RANK  STAT STAT

G371y €3 €2 s SCIURUS RIGER SHERMANI SHERMAN'S FOX SQUIRREL

G512 S2 it W SIGMODON HISPIDUS EXSPUTUS LOWER KEYS COTTON RAT

GSTIT2 8152 C2 N SIGMODOR HISPIDUS INSULICOLA  INSULAR COTTON RAT

6sT1 81 €2 s SOREX LONGIROSTRIS EIONIS HOMOSSASSA SHREW

G3T4 54 N N SOREX LONGIRQSTRIS SOUTHEASTERN SHREW
LONGIROSTRIS

G512 82 €z SYLVILAGUS PALUSTRIS HEFNERI LOWER KEYS RABBIY

G5 §1 N Ls TAMIAS STRIATUS EASTERN CHIPMUNK

G27 s2? LE LE . TRICHECHUS MANATUS WEST TWDIAN MAMATEE

G513 53 CZ LT URSUS AMERICANUS FLORIDANUS FLORIDA BLACK BEAR

Forest

- % = Not sppliceble in Baker and Columbia counties and Apalachicels Mational




CLOKMAL/STATE FED/ST

FLORIDA NATURAL AREAS

SPECIAL INVERTEERATES

COMMON NAME

RANK STATUS
POR IFERA
v u CZ N
u u c2 N
CNIDARIA: ANTHDZOA
V] U N N
U 3] H N
u u N W
u 1] N N
u u N N
u U H N
U u N N
u u N N
u v N N
v u N K
u u N K
u u NN
u u N N
1] u N N
1) u N N
MOLLUSCA: CASTROPUDA
u u N N
G1 51 C2 N
G1 81 N N
G1 S1 c2 N
c1 s1 c2 N
G1 51 N N
c1 51 ca N
G1 81 C2 n
3] s1 C2 N
G1 81 ce w
€1 §1 2 n
c1 51 c2 w
c1 51 c2 N
Gl 51 C2 N
u BU N N
u 1] N N
cz sz N N

DOSILIA PALMERI
EPHYDATIA SUBTILIS

ACROPORA CERVICORNIS
ACROFORA PALMATA
ACROPORA PROLIFERA
AGARICIA ACARICITES
COLPOPHYLLIA NATANS
DENDRUGYRA CYL INDRUS
DIPLORIA CLIVOSA
DIPLORIA LABYRINTHIFORMIS
DIPLORIA STRIGOSAH
EUSMILIA FASTIGIATA
MEANDRINA MEANDRITES
MUNTASTREA ANNULARILIS
HORTASTREA CAVERNOSA
HUSSA ANGULOSA
SIDERASTREA SIDEREA

AMNICOLA SP 1
APHADOSTRACDN ASTHENES
APHAOSTRACON CHALARQGYRUS
APHADSTRACON MONAS

APHAODSTRACON PYCNUS
APHADSTRACON THEIOCRENETUS
AFPHAOSTRACON XYNDELICTUS

CINCINNATTIA HELILUGYRA
CINCINNATIA MICA
CINCINNATIA MONROENSIS
CINCINNATIA PARVA
CINCINNATIA PONDERDSA
CINCINNATIA VANHYNINGI
CINCINNATIA WEKIWAE
PRYMAEUS MULTILINEATUS FORH
LATIZIONATUS

ELINIA ALHANYENSIS
ELINIA CLENCHI

OKLAWAHA SPONGE
KISSIHMMEE SPONUE

STAGHORN CORAL
ELKHORN CORAL
STALHORN CDRAL
LETTUCE CORAL
GIANT BRAIN CORAL
PILLAR CORAL
ERAIN CORAL

BRAIN CORAL
BRAIH CORAL
FLOWER CORAL
ERALIN CORAL

sShaLL STAR CORAL
LARGE STAR CORAL
LARGE FLOWER CORAL
STARLET CORAL

BLUE SFRING APHAOSTRACON
LDOSE~-COILED SNAIL
WEKIWA SPRING
APHAOSTRACON
THICK-SHELLED
APHADSTRACON

SULFUR SPRING
APHAOSTRACON

FENHEY SPRINGS
APHAOSTRACON

HMELICOID SPRING SNATL
SAND GRAIN SNAIL
ENTERPRISE SPRINC SNaAIL
BLUE SPRINC SNAIL
PONDEROSA SPRINC SNAIL
SEMINOLE SPRING BNALL
WEKIWA SPRINC SHAIL
WIDE-BHANDED FOREST SWAIL

CLENCH’S ELIMIA

INVENTORY

L.LYET
GLOBAL/STATE FED/ST NAME
RANK STATUS
v sz N LB  LICUUS FASCIATUS
MATECUMBENS IS -
v s1 N LS LICUUS FASCIATUS
) SEPTENTRIONALIS
u s1 N LS LIGUUS FASCIATUS SULIDUS
G3 s3 N N ORTHALICUS FLORIDENSIS
czT2  s2 N N ORTHALICUS RESES NESDDRYAS
c2T1 S5 LT LT ORTHALICUS RESES RESES
u u €2 N VERTILO HEBARDI
MOLLUSCA: BIVALVIA
u u c2 N ALASMIDONTA WRICHTIANA
G2 sz N N LAMPSILIS HADDLETONI
c3? 537 N B FANOPEA BITRUNCATA
G2 s2 N N £ TYCHOBRANCHUS JONES1
G2 52 €2 N VILLOSA CHOCTAWENSIS
ARACMKIDA: AMELYPYGI
u u N N PARAPHRYNUS RAPTATODR
ARACHNIDA: ARANEAE
u u c2 W CEGONIA IRVINGI
u u 2 N CYCLOCOSMIA TORREYA
u u NN EUSTALA ELEUTHRA
u u NN GEOLYCOSA XERA
u u N N HABFROCESTUH PARVUL UM
1] v N N LATRODECTUS BISHUPI
u U ca N LYCOSA ERICETICOLA
v u N N PHIDIPPUS XERUS
u 1] c2 N B0S1PPUS PLACIDUS
u u N N SPHOPROS ABBOTI
U u N N UMMIDIA SP 1
MALACOSTRACA: DECAPDLA
Ca §154 N W ARATUS FISONII
c2 sz N N CAMBARUS CRYPTODYTES

MARCH 1936

COMHON NAME

FLORIDA TREE SNAIL
FLORIDA TREE SNAIL

FLORIDA TREE SNAIL
BANDED THEE SNATIL
FLORIDA KEYS TREE SNAIL
STOCK ISLAND TREE SNAIL

A MUSSEL

HADULETON’S LAMPSILID
CLAN

ATLANTIC CEODUCK
JONES* LAMPSILID CLANM
ATHEAUN'S VI LD5A

DUSKY-HANDED TAILLESS
WHIP SCORPION

KEY CNAPHOSID SPIDER
TORREYA TRAP-DOOR SPIDER
ORB MWEAVER

MCCRONES BURROWING WOLF
SPIDER

JTuUMPINC SPIDER

RED WIDOW SPIDER
ROSEMARY WOLF SPIDER
JUNPING SP IDER

LAKE PLACID FUNNEL WOLF
SPIDER

PURSE-WEP SPIDER

MANGROVE CRAB
DOUCHERTY PLAIN CAVE
CRAYFISH



CLOBAL/STATE FED/ST

GPECIAL INVERTEERATES LIST

NAME COMHUN NAME
RANK STATUS

72 S4 N N CONIDPSIS CRUENTATA MANGRDVE CKAB

(4] 81 Ci N PALAEMDNETES CUMMINGI FLORIDA CAVE SHRINP

G1 81 Ca n PROCAMBARUS ACHERONTIS ORLANDD CAVE CRAYFISH

Gl 51 N N PROCAMBARUS ERYTHROPS RED-EYED CAVE CRAYFISH

[*3] 51 N N PROCAMBARUS FRANZ1 ORANGE LAKE CAVE CRAYFISH

c1 61 N N PROCAMBARUS HORSTI HORST’S CAVE CRAYFISH

L2 82 N N PROCAMBARUS LEITHREUSERI LEITHEUSER 'S CAVE
CRAYFISH

G3 53 N N PROCAMBARUS LUCIFUCUS LICHT-FLEEING CAVE

- CRAYFISH

G b3 N H PROCAMBARUS MILLERI HILLER'S CAVE CRAYFISH

c2 g2 N N PROCAMHARUS ORCINUS WOODVILLE CAVE CRAYFISH

C2C3 5253 H N PROCAMBARUS PALLIDUS PALLID CAVE CRAYFISH

cz sz N N PROCAMBARUS P1CTUS BLACK CREEX CRAYFISH

Gi 51 N N PROCAMBARUS SP | A CAVE CRAYFISH

ca? SH N N SESARMA BENEDICTI BENEDICT'S WHARF CRAR

[P 52 N N TROGLOCAMBARUS MACLANEIX MCLAME'S CAVE CRAYFISH

u u N N TROGLOCAMBARUS SP 1

hALACOSTRACA: ISUPODA

G1 St L3 | CAECIDOTEA HMOBBSI HOBES* CAVE 1S0P0D

u u N N CAECIDUTEA PARVA

u U N N CAECIDOTEA 5P 1

MALACOSTRACA: AMPHIPODA

G2 52 £2 N CRANGONYX GRANDIHANUS FLORIDA CAVE AMPHIPOD

C2G3 5253 C2 N CRANGCONYX HOBBSI HOEBS* CAVE AMPHIPOD

1] u N N CRANCONYX SP 1

INSECTA: EPHEMEROPTERA

u u C2 N DOLANIA AMERICANA AHERICAN SAND-BURROWING
RAYFLY

u u CZ N HOMDEONEURIA DOLAN1 BLACKWATER SAND-FILTERINC
MAYFLY

u uv C2 N PSEUDIRON MERIDIDNAL IS HERIDION BLACKWATER
HAYFLY

INSECTA: ODONATA

u v N N ARGIALLACHA PALLIDULUM EVERCLADES SPRITE

G2 82 Ci N CORDULEGASTER SAYI SAY'S SPIKETATL

u u N N DIDYMOPS FLORIDENSIS MAIDENCANE CRUISER

LLOBAL/STATE FEDsST

RANK STATUS
u u N N
u t N N
u v NN
v u N N
u u N N
u v N N
u u N N
Y ) H N
u ] N N
u u N N
u ] €z N
v u N N
Y] u NN
u u N N
u u N N
u u N N
u u N N
U u N N
u_ u c2 N
v u N N
u u N N
u u N N
u u c2 N
C1C3  u 1 N
u u N N
u u N N
u U N N
u U N N
CAGS U N N
u u N N
INSECTA: DRTHOPTERA
U u cz N
U u €z N
u u cz N
u u €2 N
INSECTA: MALLOPHAGA
u u N N
u u N N
v u N N
u u N N
u u NN
v v NN
u v NN
u u NN

FLORIDA NATURAL AREAS INVENTORY

NAME

MARCH 17816

COMMON NAME

DROMOCOMPHUS ARMATUS
ENALLALMA TRAVIATUM
ERPETOGOMPHUS DESIGNATUS
COHPHAESCHNA ANTILDPE
GCOMPHUS CAVILLARIS
COMPHUS DIMINUTUS
GOMPHUS GEMINATUS
COMPHUS HODCESI

GCOMPHUS HYERIDUS
GOMPHUS MODESTUS
GOMPHUS TOWNESI

GCOMPHUS VASTUS .
HELDCORDPULIA SELYSI]
HETAERINA AMERICANA
LESTES INAEQUALIS
LIBELLULA JESSEANA
MACROMIA ALLEGHANIENSIS
NANNUTHEMIS BELLA
NEUROCORDULIA CLARA

NEUROCORDULIA MOLESTA
NEURDCORDULIA OBSOLETA
PROGOMPHUS ALACHUENS1S
PROGOMPHUS BELLEI
SOMATOCHLDORA CALVERTI
SOMATOCHLORA GEORGIANA
STYLURUS LAURAE
STYLURUS POTULENTUS
STYLURUS TOWNESI
TACHOPTERYX THOREYI
TETRAGONEURIA SPLINDSA

BELDCEPHALUS MICANOPY
BELOCEPHALUS SLEIGHTI

CYCLOPTILUNM IRREGULARIS
TETTICiDEA EMPEDONLPIA

ACTORNITHOPHILUS GRANDICEPS
ACUTIFRONS MEXICANUS
ARDEICOLA LOCULATOR
AUSTRUMENDPON HAEMATDPI
BRUEEL 1A DEFICIENS
CICONIPHILUS
QUADRIPUSTULATUS
COLPOCEPHALUM FLAVESCENS
COLPOCEPHAL UM NYCTERIAE

SOUTHEASTERN RAKELEG
SLENDER BLUETY

EASTERN RINCTAIL
S00TY DARNER

SANDHILL CLUBTAIL
DIMINUTIVE CLUBTAIL
TWIN-STRIFED CLUBTAIL
HODGES” CLUBTAIL
COCOA CLUBTAIL

GULF CLUBTAIL

BRONZE CLUETAIL DRAGONFLY
COBRA CLUBTAIL

SELYS” SKIMMER

COMMDN RUBYWING
ELEGANT DRYAD

FURPLE CHASER
ALLEGHENY RIVER CRUISER
BOL ELF

APALACHICDLA TWILIGHT
SKIMHER DRAGONFLY
SHOKY SHADOWFLY

UMBER SHADOWFLY

TAWNY SAND CLUBTAIL
RELLE’S SAND CLUBTAIL
CALVERT'S EMERALD
COPPERY EMERALD
LAURA’S CLUBTARIL
YELLOW-SIDED CLUBTAIL
YOMWNES’ CLURTAIL

GRAY PETALTAIL

ROBUST TONCTAIL

BIG PINE KEY CONEHEAD
KEYS SHORT-WINGED
CONEHEAD

KEYS SCALY CRICKET
TORREYA PYCHY GRASSHOPPER

MALLOPHACHA
BRALLOPHAGA
HALLOPHAGA
RALLOPHAGA
MALLOPHACA
MALLDOPHNLGA

MALLOPHAGA
RALLOPHAGA




FLORIDA NATURAL AREAS INVENTORY

SPECIAL INVERTEERATES LIST

GLUBAL/STATE FED/ST NAHE COMMON NAME GLOBAL/STATE FED/ST MAME
--__..R_:""K _fr‘ﬂ us RANK STATUS
u u N N COLFUCEPHALUN OCCIDENTALIS RALLOPHAGA u u C2 N ATAENIUS WOODRUFE1
u u N N COLPOCEPHALUM POLYLUR] MALLOPHACA
u u N N COLPUCEPHALUN SCALARIFORRE MALLDPHAGA 1] U N N BOLEDCERDSOMA HAMATUM
u u N N COLPOCEPHALUM SPINEUN nALLOPHAGA U u c2 n COPRIS GOPHERI
u 7] N N CRASPEDORRHYNCHUS HALIET] RALLOPHAGA
u u N N CRASFEDURRHYNCHUS OBSCURUS RALLOPHAGA u u N N COPRIS HOWDENI
u u N N DEGCEERIELLA DISCOCEPHALYS MALLOPHAGA u v} N N COTINIS 5P 1
u U N N DEGEERIELLA RUFA CARRUTHT MALLOPHACA u u N M CREMASTHOCHE ILUS
u u N N ESTHIUP TERUM BREVICEPHALUM HALLOPHAGA S5QUAMLLOSUS
u u N N FALCOLIPEURUS JOSEPHI MALLOPHAGA u v C2 N CYCLOCEPHALA MIAMIENSIS
u u N N FALCOLIPEURUS RALLOPHAGA
QUADRIGUTTATUS u 7] cz M DESMOPACHRIA CENCHRAMIS
u u R N FELICOLA SP 1 U u N N DIPLOTAXIS RUFA
U U N N FREGATIELLA AURLIFASCIATA HALLDOPHAGA U u N N EUCANTHUS ALUTACEUS
u 1] N N GRUIMENDPOM CANADENSE MALLOPHAGA u u c2a M GRONOCARUS MULTISP1IROSUS
u u N N HELEONOMUS ASSIMILIS MALLOPHAGA
u u N N KURODALA HALIAEET] MALLOPHAGA u v N N HYPOTRICHIA SPLISSIPES
u v N N NEOPHILDPTERUS HE [ERDPYGUS PALLOPHAGA u u C2 N MICRONASPIS FLORIPANA
u U N N PECTINOPYCUS FREGATIPHAGUS MALLOPHAGA
u u N N PECTINUPYGUS OCCIDENTALIS MALLOPHACA U U N N MYCOTRUPES CARTWRIGHTI
u u N N PIACETIELLA BURTAEPELECANI MALLDPHAGA u u N N WYCOTKUPES GAIGEIL
u u N N QUADRACEPS AURATUS MALLOPHAGA u u Cz N MYCOTRUPES PEDESTEK
u u N N QUADRACEPS GIEBELT RALLDPHAGA
u u H N QUADRALEPS NYCHTHEMERUS MALLOPHAGA u U Ca W NICROPHORUS AMERICANUS
u u N N SAEHUNDSSONIA HAEMATORI HALLOPHAGA u U N N ONTHOPHAGUS ACICULATULUS
u u N M SAEMUNDSSONIA NALLOPHACA u u €2 N ONTHOPHACUS POLYPHEMI
MEL ANOCEPHALUS POLYPHEMI
u u N N TRICHODECYES PINGULS MALLOPHACA u u C2 N ONTHOPHAGUS POLYPHERNT
EUARETIDOS ’ SPARSISETOSUS
u u N N PELTOTRUPES PHOFUNDUS
u u Ce N PELTOTRUPES YOUNG1
INSECTA: COLEOPTERA u u =2 N PHOTUR1S BRUNNIFENNIS
------------------- FLOR IDANA
u u C2 N PHOTURIS SP 1
u u N N ACANTHOCEKUS RENEUS SCARAE BEETLE U u N N PHYLLOPHAGA ELIZDRIA
u u C2 N ANOMALA EXIGUA EXIGUOUS ANOMALA SCARAR u u N N PHYLLOPHACA ELONCATA
BEETLE u U N N PHYLLOPHAGA OKEECHOBEA
u u cz N ANOMALA EXIMIA ARCHEOLD ANONALA SCARAD u 1} N N PHYLLOPHAGA OVALIS
PEETLE u u N N PHYLLOPHAGCA PANORFPA
u U N N ANOMALA FLAYVIPENNIS SCARAY BEETLE u u N N PHYLLOPHAGA YOUNGI
DXALOUSENS IS u u Lz N POLYLAMINA PUBESCENS
u u N N ANOMALA ROBINSONI SCARAB BEETLE
u u N N APHODIUS AECROTUS SCARAR BEETLE U u N N PSEUDATAENIUS WALTHERHORNI
u u N N APHOD1US HALDEMANI SCARAD BEETLE u u N N RUTELA FORMDEA
u u N N APHODIUS LAEVIGAIUS SCARAB BEETLE u u N N SERICA DELICATA
u u C2 N APHODIUS TROGLODYTES APHOD1US TORTOIGE U u C2 N 6ERICA FROSTI
COMMENSAL. SCARABP BEETLE
u u NN APHOTAENIUS CARTLINUS SCARAD BEETLE u 1] N W SERICA PUSILLA
U u N N ATAENIUS BREVICOLLIS SCARAD BEETLE u V] N N SERICA RHYPHA
u u N N ATAENIUS HAVANENSIS SCARAE BEETLE u U c2 N EERICA TANTULA
u u N N ATAENIUS RUDELLUS SCARAB BEETLE
u u N N ATAENIUS BARAMARI1 SCARAN BEETLE u u C2 N TRICONDPELTASTES FLORIDANA
u u N N ATAENIUS SCIURUS SCARAB BEETLE
u u N N ATAENIUS STROHECKER] GLARAE BEETLE u u cZ N TROX HOWELLI
u u c2 N ATAENL1US SUPERFICLALIS BIC PINE XEY ATAENIUS

DUNL BEETLE

MARCH 1986

COMMON NAME

WDODRUFF *S ATAENIUS DUNG
BEETLE

SCARAB BEETLE

COPR1S TORTOISE COMMENSAL
SCARAB BEETLE

SCARAB BEETLE

SCARAB BEETLE

SCARAE BEETLE

M1AMI ROUNDHEAD SCARAR
BEETLE

FIC SEED DIVING BEETLE
SCARAE BLETLE

SCARAB BEETLE

SPINY FLORIDA SANDHILL
SCARAB BEETLE

SCARAB BEETLE

FLOR1DA INTERTIDAL
FIREFLY

SCARAB BEETLE

SECARAB BEETLE

SCRUR ISLAND BURKDWING
SCARAR BEETLE

SCARAB BEETLE
ONTHOPHAGUS TORTOISE )
COMMENSAL SCARAB BEETLE
ONTHOPHAGZUS TORTQISE
COMMENSAL SCARAB BEETLE
SCARAR BEETLE

OCALA BURROWING SCARAB
BEETLE

EVERGLADES BROWNWINC
FIREFLY

TURTLE MOUND FIREFLY
SCARAE REETLE

SCARAB BEETLE

SCARABR BEETLE

SCARAB BEETLE

SCARAP BEETLE

SCARAB BEETLE

wOOLY CULF DUNE SCaRAB
BEETLE

SCARAH BEETLE

SCARAB BEETLE

SCARAD BEETLE

FROST'S SPRING SERICAN
SCARAB BEETLE

SCARAB BEETLE

SCARAE BEETLE

TANTULA SERICAN SCARAR
BEETLE

BCRUE PALRMETTO FLOWER
SCARAR BEETLE

CARACARA COMMENSAL SCARAR
BEETLE



GLOBAL/STATE FED/ST

NAME

RANK STATUS
INSECTA: TRICHOPTERA
u u N N
u U c2 M
u U C2 N
u 1] N N
u u N N
) U N N

[ ]
u u N M
U u N N
u 1] H N
1] u C2 N
u V] N N
u u C2 N
u u N N
u u N N
u u N N
u u N N
1] u Ca wn
u u N N
u u N N
u u N N
¥} u N N
v u C2 N
INSECTA: LEPIDOPTERA
u u C2 W
u u N N
u 81 c2 W
U U HON

AGARODES LIBALIS
ﬁCARDDES ZI1CZALC
CERACLEA FLORIDANA
CERNOTINA TRUNCONA
CHEUMATOPSYCHE PETERSI
CHIMAKRA FLORIDA
HYDROPT1LA BERNERI
HYDROPTILA MOLSONAE
MEOTRICHIA ELEROBI
OCHROTRICHIA PROVUSTI
OECETIS DAYTONA
OECETIS PARVA

DECETIS PRATELIA
ORTHOTRICHIA CURTA
ORTHOTRICHIA DENTATA
ORTHOTRICHIA INSTABILIS
OXYETHLRA FLORIDA
OXYETHIRA NOVASOTA
OXYETHRIA JANELLA
TRIAENRODES FLORIDA
TRIAENUODES FURCELLA

TRIAENODES TRIDONTA

ANAEA FLORIDALIS
CHLOROSTRYMON MAESITES
RAESITES

EUMAEUS ATALA FLORIDA
EUNICA TATILA TATILIETA

FLORIDA NATURAL AREAS INVENTORY

SPECIAL INVERTERRATES LIST

CORMMUN NARE

SPRING-LOVING PSILONEURAN
CADDISFLY

ZIGZAGC BLACKWATER RIVER
CADDISFLY

BANKS® FLORIDA CERACLEAN
CADDISFLY

FLOR1DA CERNOTINAN
CADDISFLY

PETERS® CHEUMATORSYCHE
CADDISFLY

FLORIDIAN FINCER-NET
CADDISFLY

BERNER 'S MICROCADDISFLY
HOLSON'S MICROCADDISFLY
ELEROB’'S MICROCADDISFLY
PROVOST'S MICROCADDISFLY
DAYTONA LONG-HORNED
CADDISFLY

BANKS’ LITTLE SEVODINE
CADDISFLY

LITTLE MEADOW LONG-HORNED
CADDISFLY

SHORT DRTHOTRICHIAN
MICROCADDISFLY

DENTATE DRTHMOTRICHIAN
RICROCADDISFLY

CHANGEABLE ORTHOTRICHIAN
HICROCADDISFLY

DENNING S FLORIDA
OXYETHIRAN RICROCADDISFLY
NOVASO1A OXYETHIRAN
MICROCADDISFLY
LITTLE-ENTRANCE
OXYETHIKAN MICROCADDISFLY
FLORIDIAN TRIAENODE
CADDISFLY

LITTLE-FORK TRH1AENODE
CADDISFLY

THREE-TOOTH TRIAENODES
CADDISFLY

FLORIDA LEAFWING
MAESITES HATRSTREAK

FLORIDA ATALA
FLORIDA PURPLEWING

HARCH 1986

GCLUBAL/STATE FED/S1 NAME COMMON NARE
RANK STATUS
u u cC2 N HEMIARGUS THOMASI HIAMI BLUE BUTTERFLY
BETHUNE -BAKER I
CAa?T3T SA N N HERACLIDES ANDRAEMDN BAHAHMAN SWALLOWTAIL
BONHOTE]
G471 81 LE LE HERACLIDES ARISTODEMUS SCHaUS‘ SWALLOWTALL
PONCEANUS
u u 3C N MITOURA HESSELI HESSEL'S HAIRSTREAK
BUTTERFLY
U u N N PROSERPINUS GAURAL GAURA SPHINX
u 1] C2 N PYREFEKRA CERORATICA CEROMATIC NOCTUID MOTH
u U C2 N ETRYMON AC1E BARTKAMI BARTRAM’S HAIRSTREAK
INSECTA: DIPTERA
u u C2 N ASAPHOMYIA FLORIDENS1S FLORIDA ASAPHOMYIAN
TABANWHID FLY
u 7] c2 N RERYCOMYIA BRUNHEA PROWN MERYCOMYIAN TABANLID
FLY
u U CZ2 N MIXOCASTER DELONGI DELONG’S MIXDCASTER
FLOWER FLY
7] u C2 N NEHAPALPUS NEARCTICUS SUGARFOOT FLY




FLORIDA NATURAL AREAS INVENTORY MARCH 19B6
NaTURAL COMMUNITIES LIST

CLOBAL/STATE NAME GLOEAL /STATE NANE GLOBAL/STATE NAME
RANK RANK R ANK
TERRESTRIAL ) LACUSTRINE MARINE
ca 53 REACH DUNE G3 52 CLAGTIC UPLAND LAKE frk 3 52 HARINE ALCAL BED
63 sz BHLUFF G2 51 COASTAL DUNE LAKE c3 63 MAR1NE C{IMPDS1TE SURSTRATE
.3 52 COASTAL BERM : Gz 51 COASTAL ROCKLAND LAKE c3 83 MARINE CONSOLIDATED SURSTRATE
63 s1 COASTAL ROCK BARREN G4 53 FLATWODD/PRAIRIE LAKE z s1 MARINE CORAL REEF
c3 53 COASTAL STRAND G4 64 MARSH LAKE G2 82 MAK INE CRASS BED
[ s2 DPRY PRAIRIE G4 &2 RI1VER FLODDPLAIN LAKE c3 53 MARINE MOLLUSK REEF
ca s3 MARITIME HAMMOCK c3 sz BANDHILL UPLAND LAKE c2 -3 HAR INE OCTOCORAL EED
S - 55 HESIC FLATWOODS G3 53 SINKHILE LAKE oz s2 AR [INE SF(INGE BED
c3 53 OVERWASH PLAIN G4 53 SuWaMP LAKE ; ca 54 MARINE T1DAL MARSH
G2 st PINE ROCKLAND G3 s3 HAR INE TIDAL SWAHNP
Ga Sa PRAIRIE HAMMOCK cS 85 MAR INE UNCONSOLIDATED SUESTRATE
G3 52 ROCKLAND HAMROCK G1 51 MARINE WORM REEF
ca 53 SANDHILL RIVERINE
Gl sz SCRUB e
G3 s3 SCRUBBY FLATWOODS
c3 53 SHELL MDUND Ga s2 ALLUVIAL STREAM SUKTERRANEAN
63 sz SINKHOLE g4 sz BLACKWATER STREAM = Lcccmeccawa
G3 52 SLOPE FOREST : Ga s2 SEEPAGE STREANM
cz2 51 UPLAND GLADE G2 52 SPRING-RUN STREAH c3 52 AQUATIC CAVE
G4 53 UPLAND HARDWODD FDREST Gl 51 TERRESTRIAL CAVE
G4 s4 UPLAND MIXED FOREST
C5 sS4 UPLAND PINE FOREST
63 s2 XERIC HAMMDCK ESTUARINE
c3 g2 ESTUARINE ALGAL BED
PALUSTRINE c3 53 ESTUAKINE COMPOSITE SUBRSTRATE
---------- c3 s3 ESTUARINE CONSOLIDATED SURSITRATE
G2 s1 ESTUARINE CORAL REEF
G4 53 BASIN MARSH G2 g2 ESTUARINE GRASS BED
cs 54 BASIN SWAMP c3 g3 ESTUARINE MOLLUSK REEF
G4 54 ERAYGALL c2 81 ESTUARINE OCTOCORAL BED
c4 53 BOG G2 sz ESTUARINE SPONGE BED
Ga s3 ROTTOMLAND FOREST G4 S4 ESTUARINE TIDAL MARSH
GS 5 BEPRESSION MARSH G3 s3 ESTUARINE TIDAL SWAMP
5 5 DOME [ ) sS ESTUARINE UNCONSOLIDATED SUBSTRATE
GA sS4 FLDODPLAIN FDREST Gt 51 ESTUARINE WORM REEF
c3 53 FLOODPLAIN MARSH
G4 54 FLOODPLAIN SWAMP
G3 53 FHESHWATER TIDAL SWamr
Ca 81 KYDR IC HAMMCCK
G4 53 MARL PRAIRIE
Ga 53 SEEPAGE SLOPE
cs S5 SLOUGH
G4 G4 STRAND SWAMP
cAa g2 SWALE
[ 54 WET FLATWDDDS
G s4 WET PRAIRIE

1
-----_-----_-------



lorida Natural Areas Inventory .
24 Fast Sixth Avenue Rockland Hammock - flatland with limestone substrate; mesic: tropical or

allanassee, FL 32303 ‘ subtropical; rare or no fire; vegetation characterized by
N4/224-8207 2/84 mixed hardwoods.

Dry Prairie - flatland with sand substrate; mesic-xeric; subtropical;
FLORIDA NATURAL COMMUNITIES annual or frequent fire; vegetation characterized by
wiregrass, saw palmetto, and mixed grasses and herbs.

Jerrestrial

Prairie Hammock - flatland with sand/organic soil over marl or limestone
Lands not reqularly Inundated or saturated and characterized by upland substrate; mesic; subtropical; occasional or rare fire:
vegetation. vegetation characterized by live oak and/or cabbage palm.
Serub - old dune with deep fine white sand substrate; xeric. Sinkhole - ::;;Ecﬁatzcgt:;;?c:%eezrl;r;:::::;a'l!;s;ir::y:;:ﬁ:;g;ﬂ
subtropical; occasional or rare fire; vegetation characte;ized by fern; harbs shrut;s and ha' ods
characterized by sand pine and/or scrub oaks and/or M ’ ' .
rosemary and cladonia. Beach Dune - active coastal dune with sand substrate; xeric; tropical,
Sandhill - upland with deep sand substrate; xeric: temperate; ?:Elt:gzég?‘ug;etizgzzazgér:g:i::::]b;rs::rzagrir;xd?::me
annual or frequent fire; vegetation characterized by mixed hah; hytic grasses and herbs
Tongleaf pine and/or turkey oak with wiregrass understory. phy e )
Xeric Hammock - upland with deep sand substrate; xer'ic7mes1'c; subtrr_mica'l Coastal Strand - :::g:l;fedsﬁgﬁ;:}c:'imeo:‘::m:ae::t:‘fb;g:gén:?r;:;ra,.e
gr ‘;’.;ggge;::e; rare or no fire; vegetation characterized fire; marine influence; vegetation characterized by dense
. Y ' saw palmetto and/or seagrape and/or mixed stunted shrubs,
Upland Pine Forest - upland with sand substrate; mesic-xeric; temperate: yucea, and cacti. ’
frequent or oc;as'lona'l fire; vegeration characterized Maritime Hammock - stabilized coastal dune with sand substrate; xeric-mesic;
by shortleaf pinre and/gr toblolly pine and/or longleaf tropical, subtropical, or temperate: rare or no fire:
Pire and red oak and wiregrass. marine influence; vegetation characterized by mixed hardwoods
Uotand Mixed Forest - uptand 1-_r1th snnd/dqy substrate; mesic; temperate; rare and/ar live oak.
::d';grf;;git;.:agit::;gnaﬁg?;ic?ii::-:du:{ 1:2}311:‘62;2%3 Overwash Plain - coastal flatiand with sand substrate; mesic-hydric;
. . = tropical, subtropical, or temperate; fregquent or
and spruce pine and/or mixed hardwoods. occasional fire; marine influence; vegetation characterized
Upland Hardwood Forest - upland with clay substrate; mesic; temperate; rare or no E{xz_:j‘;h]g’:et?:déz:ug‘;b::gehgilz or buttonwood and/or
fire; vegetation characterized by spruce pine, magnclia, alopny .
beech, pignut hickory, white oak, and mixed hardwoods. Coastal Berm - ¢ld bar or storm debris ridge with sand/shel) substrate;
Slope Forest - steep slope on bIuff or in sheltered ravine; sand/clay ;::;ﬁ;“?f.meﬁzz?15:;;;&&1%:—:3:&3;5 g; Egt:;::c;nd
substrate; mesic-hydric; temperate; rare or no fire; . ; - : '
vegetation characterized by magnolia, beech, spruce pine, andfar mixed halophytic herbs, shrubs, and/or trees.
::l:::;gdgak' Florida maple, pyramid magnolia, and mixed Coastal Rock Barren - flatland with exposed limestonme substrate; xeric: tropical:
' no fire; marine influence; vegetation cr}aracterized by algae
Mesic Flatwoods - flatland with sand substrate; masic; subtropical; and mixed halophytic herbs, and/or cacti and stunted shrubs.
fre?“"% fire; vegetation characterized by siash pine s Shell Mound - Indian midden with shell substrate; xeric-mesic; tropical
or lengleaf pine with saw oalmetto, gallberry and/or or subtropical: rare or no fire: marine influence:
wiregrass understory. vegetation characterized by mixed hardwoods.
Scrubby Flatwoods i 2::;:2:37*:?PZ?nse;:l::g:ﬁeéh::li::?:;;;b;u?sgg‘;:?-' Upland Glade - upland with calcareous rock and/or clay substrate; hydric-
bin-e or slash-pi-ne with scrub ocaks and wiregrass ieric; temperate; vggetation_characterized by sparse miaed
grasses ang herbs with occasional stunted trees and shrubs.
understory,
Pine Rockland - fAlatland wi i . _ - 8luff - steep slope with rock, sand, and/or clay substrate;
tmtia t]i'u;th exposeq l}mestone gubstrate. rre;»'ic xeric; hydric-xeric; temperate: sparse vegetation characterizes
. pical; frequent fire; vegetation characterized by b ixed herb nd shrubs
South Florida slash pine. ¥ M1xed grasses, hervs, a .



“*arida Natural Areas Inventory

454 East Sixth Avenue
Tallahassee, Florida 32303
(9G4} 224-8207
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FLORIDA MATURAL CCMMUNITIES

Palustrine

Lands regularly inundated or saturated by freshwater and characterized by

wetland vegetation.

Bottomland Forest

Floodplain Forest

FloodpTain Swamp
Freshwater Tidal Swamp
Flgodplain Harsh‘
Strand Swamp

Slough

Swale

flatland with sand/clay/organic substrate; occasionally
inundated; temperate; rare or mo fire; vegetation
tharacterized by water oak, red maple, beech. magnolia,
tuliptrese, sweetgum, bays, cabbage palm, and mixzed
hardwoods.

floodplain with aliuvial substrate of sand, silt, clay
or organic soil; seasonally inundated; subtropical or
temparate; rare or no fire; vegetation characterized by
diamondleaf cak, overcup oak, water cak, swamp chestnut
oak, biue palmetto, cane and mixed hardwoods.

floodptain with organic/alluvial substrate; usually inundated;
subtrgpical or temperate; rare or no fire; vegetation
characterized by cypress, tupelo, blackgum, and/or

pop ash,

rivermouth wetland; organic soil with extensive root mat;
{nundated with freshwater in response to tidal cycles;
rare or no fire; vegetation characterized by cypress,
bays, cabbage palm, gums, and/or cedars.

floodplain with organic/sand/alluvial substrate; seascnally
jnundated: subtropical; frequent or occasional fire;
vegetation characterized by maidencane, pickerel weed,
sagittaria, buttonbush, and mixed emergents,

broad, shallow channel with peat over mineral substrate;
seasonally inundated; flowing water; tropical or subtropical;
occasional or rare fire; vegetation characterized by cypress
and/or willow.

broad, shallow channel with peat over mineral substrate;
usually inundated; flowing water; tropical or subtropical;
rare or no fire: vegetation characterized by pop ash

and/or pond apple or waterlily. -
broad, shallow channel with sand/peat substrate; seasonalliy
fnundateds flowing water; tropical or subtropical; frequest
or pccasicnal fire; vegetation characterized by ma1dencane.
pickerel weed, and/or mixed emergents.

rouhded depression in sand/1imestone substrate with peat
accumuiating toward center; seasonally inundated; still
water; tropical, subtropical, or temperate; occasional
or rare fire; woody vegetation tallest in center,
characterized by cypress, blackqum, or bays.

Depression Marsh

Basin Swamp

Basin Marsh

faygall

Bog

Seepage Slope

Wet Prairie

Marl Prairie

Wet Flatwoods

Hydric Hammock

rounded depressign in sand substrate with peat
accumalating toward center; seasonally inundated;

still water; tropical, subtropical, or temperate;
frequent or accasicnal fire; vegetatton in concentric
bands, characterized by maidencane, fire flag, pickerel
weed, znd mixed emergents.

basin with peat substrate; seasonally inundated; still
water; subtropical ar temperate; occasional or rare fire;
vegatation characterized by cypress, blackgum, bays
and/or mixed hardwoods.

basin with peat substrate; seasonally inundated; temperate
or subtropical; frequent fire; vegetation characterized

by sawgrass and/or cattail and/or buttenbush and/or mixed
emercgents.

wetland at base of slope with peat substrate; maintained
by downslope seepage--usually saturated, occasionaliy
inundated; subtropical or temperate:; rare or no fire;
vegetation characterized by bays and/or dahoon hally
and/or red maple and/or mixed hardwoods.

wetland on deep peat substrate; maintained by capillary
action--soil wsually saturated, occasionally inundated;
subtropical ar temperate; rare fire; vegetation characteriz
by sphagnum moss and titi and/or bays and/or dahoon holly,
and/or mixed hydrophytic shrubs.

wetland on or at base of slope with organic/sand substrate;
maintained by downslope seepage--usuaily saturated, but
rarely inundated; subtropical or temperate; frequent or
occasional fire; vegetation characterized by sphagnum moss
with pond pine and/or mixed grasses and herbs or mixed
hydrophytic shrubs.

flatland with sand substrate; seasonally inundated;
subtrupical or temperate; annual ar freguent fire;
vegetation characterized by maidencane, beakrush,
spikerush, wiregrass, $t. John's Wort, mixed herbs. -

flatland with mar] over limestone substrate; seasonally
inundated; tropical; frequent 10 no fire; vegetation
characterized by sawgrass, spikerush, and/or mixed
grasses, sometimes with dwarf cypress.

flatland with sand substrate; seasonally inundated;
subtropical or temperate: frequent fire: vegetation
characterized by slash pine or pond pine and/or cabbage
palm with mixed grasses and herps.

lowland with sand/clay/organic soil, aften over limestone;
mesic-nydric; subtropical or temperate; rare or ng fire;
vegetation characterized by water pak, catbage paim, red
cedar, red maple, bays, hackberry, hornbeam, blackgum,
needle pailm, and mixed hardwoods.
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Mollusk Reef - substantial subtidal or intertida) area witn
relief from concentrations of sessile ergan-
FLCRIDA NATURAL COMMUNITIES igms of the Phylum Mollusca, Class Bivaivie
. (e.g., molluscs, oysters, & worm shells);
Harine octocarals, sponges, stony corals, macrophytic
algae and seagrasses sparse, if present.

Subtidal, intertfda) and supratidal zones of the sea, landward to the
point at which seawater becomes significantly diluted with freshwater infiow

Worm Reef - substantial subtidal or intertidal area with
from the land.

relief from concentrations of sessile, tubicolous
organisms of the Phylum Annelida, Class Polychaeta
(e.9., chaetopterids and sabellarids); octocorals,
sponges, stony corals, macrophytic algae and
seagrasses sparse, if present.

Estyarine

Subtidal, fntertidal, and supratidal zones of a coastal body of water,
- usually semi-enclosed by land but with a connection to the openm sea, within
which seawater is significantly diluted with freshwater inflow from the land.

Consclidated Substrate

Unconsolidated Substrate

Octocora) Bed

1

expansive subtidal, intertidal and supratidatl
area composed primarily of nonliving compacted
or coherent and relatively hard, naturally
formed mass of mineral matter {e.g., coguina
T1imerock and relic reefs); octocorals. sponges,
stony carals, nondrift macrophytic algae,
biue-green mat-forming alqae and seagrasses
sparse, if present.

Grass Bed

expansive subtidal, intertidal and supratidal
area composed primarily of loose mineral matter
(e.g., toralgal, gravel, marl, mud, sand and
shell); octocorals, sponaes, stony corais,
nordrift macrophytic algae, biue-green mat-
forming algae and seagrasses sparse, if present.

Composite Substrate

expansive subtidal area gccupied primarily
by living sessile organisms of the Class
Anthozoa, Subclass Octocoraliia (e.g., soft

Algal Bed - expansive subtidal, intertidal or supratidal

area, occupied primarily byattached thallophytic
or mat-forming prokaryotic algae {e.g., halimeda,
blue-green algae); octocorals, sponges, stony
corals and seagrasses sparse, {f present.

pxpansive subtidal or intertidal area, occupied
primarily by rooted vascular macrophytes,
(e.g9., shoal grass, halophila, widgeon grass,
manatee grass and turtle grass): may include
various epiphytes and epifauna; octocorals,
sponges, stony corals, and attached macrophytic
algae sparse, if present.

expansive subtidal, intertidal, or supratidal
area, occupied primarily by Natural Community
elements from more than one Matural Community
category (e.g., Grass Bed and Algal Bed species;
Qctocoral and Algal Bed species); includes both
patchy and evenly distributed occurrences.

Tidal Marsh - expansive intertidal or supratidal area occupied
corals, hormy corals, sea fans, sea whips, and primarily by rooted, emergent vascular macrophytes
sea pens}; sponges, stony corals, nondrift (e.g9., cord grass, needierush, saw grass,
macrophytic algae and seagrasses sparse, if present. saltwort, saltgrass and glasswort); may inciude

various epiphytes and epifauna.

“ponge Bed - expansive subtidal area occupied primarily by
living sessiie organisms of the Phylum Porifera Tidal Swamp - expansive intertidal and supratidal area
{e.9., sheepswool sponge, Florida "loagerhead occupied primarily by woody vascular macrophytes
sponge and branching candle sponge); octocorals, (e.g., black mangrove, buttonwood, red mangrave,
stony corals, nondrift macroohytic algae and and white mangrove); may include various
seagrasses sparse, if present. epiphytes and epifauna,

Coral Reef -

expansive subtidal area with elevational gradient
or relief and occupied primarily by living sessile
organisms of the Class Hydrozoa {e.g., fire

corals and hydrocorals) and Class Anthozoa,
Subclass Zoantharia (e.g., stony corals and black
corals); includes deepwater bank reefs, fringing
barrier reefs, outer bank reefs and patch reefs,
some of which may contain distinct zones of
assarted macrophytes, octocorals, & sponges.
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FLORIDA NATURAL CCMMUNITIES

Lacustrine

Lentic waters of natural topographic depressions. Inergent vegetation
is confined ta the perimeter, if present; floating and sutmersed aquatics

nay be found throughout.

Clastic Upland Lake -

Sangh11l Upland Lake -

Flatwood/Prairie Lake -

Marsh Lake -

generally irregular basin in clay uplands;
sredominantly with inflows, frequently without
surface outfiow; clay or organic substrate;
characteristically colored, acidic, soft water
with low mineral content (sodium, chlorida,
sulfate}; cligo-mesotrophic to eutropnic.

generally rounded solutian depressian in deep

sandy uplands or sandy uplands shallowly underlain

by limestone; predominantly without surface
inflows/outflows; typicaily sand substrate with
arganic accumulatfons toward middle; characteristically
clear, acidic, moderately soft water with varying
nineral cantent; ultra-oligotrophic to mesotrophic.

senerally shallow basin in flatlands with high water
rable; frequently with a broad littaral zone;

still water or flaw-through; sand or peat substrate;
variable water chemistry, but characteristically
colored to clear, acidic to slightly alkaline, soft
to moderately hard water with moderate mineral
content (sodium, chloride, sulfate); aligo-
nesotrophic to eutraphic.

generally shallow, open water arex within wide
2xpanses of freshwater marsh; still water or
flow-through; peat, sand or clay substrate;

scecurs in most physiographic reqgions; variable

water chemistry, but characteristically highly
colored, acidic, soft water with moderate mineral
content {#dium, chioride, sulfate}; oliga-mesotrophic
to evtruphic.

Swamp Lake

River Flocdplain Lake

Coastal Dune Lake

Coastal Rockland Lake

Sinkhole Lake

generaltly shallow, open water area within basin
swamps; still water or flow-through; peat, sand

or clay substrate; occurs in most physiographic
regions; variable water chemistry, but cnaracteris-
tically highly colored, acidic, soft water with
nocderate mineral content (sodium, chloride, sulfate);
oligo-mesatrophic ta eutrophic.

meander scar, backwater, or larger flow-through
body within major river floodplains;: sand, alluyial
or organic substrate; characteristically colored,
aikaline or slightly acidic, hard or mocerately
hard water with high mireral content (sulfate,
sodium, chloride, calcium, magnesium); mesotrophic
0 eutrophic.

basin or lagoon influenced by recent coastal
srocesses: predominantly sand substrate with
some grganic matter; salinity variable among
ind within Takes, and subject to saltwater
intrusicn and storm surges; characteristically
slightly acidic, hard water with high mineral
cantent {sodium, chloride).

shallow basin influenced 3y recent cpastal processes;
sredominantly barren pelitic or Miami limestone
subDstrate; salinity variable among and within

lakes, and subject to saltwater intrusion,

storm surges and evaporation {because of shallowness);
characteristically slightly alkalina, hard water

with high mineral content (sodium, chloride).

typically deep, funnel-shaped depression in
limestone base; occurs in most physiographic
reqions; predominantly without surface inflows/
outflows, but frequently with connection to the
aquifer; characteristically clear, alkaline,
hard water with high mineral content (caicium,
bicarbonate, magnasium).
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FLORIDA NATURAL COMMUNITIES

Riverine

Natural lotic waters from the source of origin downstream
to the limits of tidal influence and bounded by a channel bank.

Seepage Stream - upper perennizl or intermittent/seasonal
watercourse characterized by clear to
lightly colored water derived from shallow
gEroundwater seepage

Alluvial Stream - lower perennial Or intermittent/seasonal
watercourse characterized by turbid water
w1ith suspended silt, c¢lavy, sand and small
gravel; generally with a distinct, sediment—
derived (alluvial) floodplain and a sandy,
elevated matural levee just inland from the
bank

Blackwater Stream - perennmial or intermittent/seasonal
watercourse characterized by tea-colored
water with a high content of particulate
and dissolved organic matter derived from
drainage through swamps and marshes;
generally lacking an alluvial floodplain

Spring-run Stream - perennial watercourse with deep aquifer
headwaters and characterized by clear water,
circumneutral pH and, frequently, a solid
limestone bottom

Florida Natural Areas Inventory
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FLORIDA NATURAL COHMUNIT&ES

Subterranean

Twilight, middle apd deep zones of natural chambers overlain by the
-~ earth's c¢rust and characterized by climatic stability aod assemblages
of trogloxenic, troglophilic, and troglobitic organisms.

Aquatic Cave- cavernicolous area permanently or periodically
submerged; often characterized by troglobitic
crustaceans and salamanders; includes high energy
systems which receive large quantities of organic
detritus and low energy systems

Terrestrial - cavernicolous area lacking standing water; often
Cave characterized by bats, such as Myotis, and other

terrestrial vertebrates and invertebrates; includes
interstitial areas above standing water such as
fissures in the ceiling of caves
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Tarrastrial and Palystrine Natural Ccmnunities

Ph!sicgranhz

Upland - nigh area in region with significant topographic relief; generally
undulating
Lowland - low area in reqion with or withaut significant topographic relief;

senerally flat to gently sleoping

Flatland - generally level area in region without significant topographic
ralief; flat to gently sloming

Jasin - large, relatively level lowland with slopes confined to the
serimeter or isclated interior locations

Zepression - small depression with sloping sides, deepest in center and
srogressively shallower towards the perimeter

Flpodplain - lewland adjacent ta a stream; topography influenced by recent
fluvial processes

Jottomland - lowland not on active floodpiain; sand/clay/organic substrate.

Hydrotogy

accasicnally inundated - surface water present only after heavy rains and/or
during flood stages

seasonalily inundated - surface water present during wet season and flood
' ceriods

asually inundated - surface water gresent except during droughts

CliTatic Affinity of the Flora

trovical - conmunity generally occurs ‘in practically frost-free areas

suptropical - ceemunity generally occurs in areas that experience occasional
f=nst, but where freezing temperatures are not frequent enough
%0 C3use true winter dormancy

‘smperate - community generally accurs in areas that freeze often engugh
tnat vegetation goes into winter dormancy

Fire
innual fire - burns about every l-2 sears
frequent fire - turns about every 3-7 years

ccecasional fire - burns about every 8-25 years
rare fire - burns about every 26-100 years

no fire - community develops only when site gues more than 100 years
without burning

(EGETATION

anise - [1licium floridanum

bays - swamp bay - Persea palustris
gordonia - Gordpnia lasianthus
sweetbay - Maanalia virginiana

beakrush - Rhynchospara spp.
Seech - Fagus grandifplia

olackgum - Nyssa biflora

blue palmetto - Sabal mingr

bluestem - Androcagon sgp.

buttonbush - Cechalanthus occidentalis
cabpage palm - Sabal palmetts

cacti - Oountia ang Cereus so9.,
credominantly sirizta and
Centagonus

cane - Arundinaria gigantea or A. tecta

catratl - Typha spp.

zedars - rea cedar - Jyniperus silicicola
shite cedar - Chamaecyparis tnvoides or

T = 3
cladonia - Cladonia spp. C. ~enryi
cypress - Taxodium distichum

daheon holly - fTex cassine
diamondleaf cak - Quercus laurifolia
fire flag - Thalia gepiculata
florida maple - Acer barbaratum
zallberry -~ ilex glakra

;ums - tupelo - Nyssa aguatica

Slackgum - Hyssa Bifiora

Jgeechee gum yssa oceche

—_ A

nackberry - Celtis laevigata
hormbeam - Carpinus caroliniana

laure] cak - Cuercus hemisphaerica

tive pak - Cuercus virginiana

Teplelly pine - Pinus tasda
tongleaf pine - Pinus palustris
magnolia - Macrplia grangiflora

vaidencane - -anicum hemitcmon

needle palm - Fhapidophyilum hystrix

overcup oak - Juercus lyrata

nickerei weed - Pontederia cordata or
?. TanceoTata

pignut hickory - Carya glabra

£op ash - Fraxinus caroliniana

pond apple - Annana glabra

sond pine - Pinus serotina

oyramid magnglia - Magnolia pyramidata
ratlread vine - [comoea ces-cagrae

red cedar - Juniperus silicicct

red mapie - Acer rubrum
red oak - Cuercus falcata
~nsemary - (eraticla aricoides

sagittaria - Sagittaria lancifeolia

cand piné - Pinus clausa
saw paimetto - Seremoa repens
sawgrass - Cladium jamaicensis

scrud caks - Quercus geminata, Q.
cnammanii, G. myrtifolia,
Q. incpina

<ea 0ats - Unigla naniculata
seagrape - Coccolgba uvifera
shortleaf oine - Pinus echinata
thumard cak - Quercys shumardii
slash pine - Pinus elliottii
:ahagnum moss - Sohagnum spp.
;oikerush - £leocharis sop.
ioruce pine - Pinus glabra

3t, John's wort - Hypericum spp.

iwamp chestnut oak ~ Quercus grinus
sweetgum -~ LiQuidambar styraciflua

titi - Cyrilla racemiflora

cyliotree - Liriecdendron tuliofara

tupeio - Myssa aquatica

turkey cak - Quercus laevis

~ater 0ak - Juercus pigra

~aterlily - ‘iymphaea odorata

~Nite cedar - Chamaecyparis thynides

wnite 0ak - Cuercus alba
willow - Salix carolinfana
wiregrass - Aristida stricta
yucca - Yucca alaifolia



J&M TESTING LAB, INC.

Consulting Geotechnical & Materials Engineers
MATERIALS TESTING p's & N ING.
Main Office — State Rd. 280 East @ Chipley, Fla, 32428 e 904/638-1506 ”
Branch Offices — Route 2, Box 100, Oats Drive @ Newton, Al. 205/299-3050
Box 773 Aenon Church Rd. e Tallahassee, Fla. @ 804/574-0482 JAN ]. ]. ‘988

Nite 904/638-7720

January 7, 1988

Mr. G. Jeffery Hines

d s & n, Inc. Consulting Engineers
408 West University Avenue

Suite 605, The Seagle Building
Gainesville, Florida 32601

Subject: City of Monticello W/W TR Plant - Monticello, Florida
P.N. 8705

Dear Mr. Hines:

As requested, J & M Testing Laboratory, Inc. has made a Sub-Soil Investigation
of the materials on the above subject. The locations of the borings are as
shown on the attached sketch.

This investigaion consisted of making six (6} auger borings, twenty five feet
deep, taking samples at each materials stratum layer change.

The samples of the materials were transported to the laboratory, where a des-
cription of the materials was established on each stratum layer. The soils
description was established, then a laboratory permeability was performed on the
clayey stratums, to determine the rate of permeability of the soils. These re-
sults are shown on the attached, figure #1.

Based on our test results, the soils incountered in stratium layers fram eighteen
to twenty five feet would essentially be impermeable.

We appreciate being of service to you. If we can assist you further, please
feel free to contact our office.

Sincerely,

=

James E. Peel,
Pregident

Edwin H. Jones, P.E.
Vice-President of Engineering

JEP:jh
Enclosure
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JE&M TESTING LAB, INC.

Consulting Geotechnical & Materials Engineers
MATERIALS TESTING
Main Ollice — State Rd. 260 East e Chipley, Fla. 32428 e 904/638-1506
Branch Oflices — Route 2, Box 100, Cats Drive e Newlon, Al, 205/299-3050
Box 773 Aenon Church Rd. e Tallahassee, Fla. & 904/574.0482

Nite 904/638-7720 DS & N, e,

BORING LOG & SOIL CLASSIFICATION JAN 11 1988

TEST HOLE .o
NO. DEPTH DESCRIPTION LL PL RI - 200 GROUP
PERMEABILITY
. Boring #1 0-1 Fine gray sand
o 1-27 Dk, tan fine sand
2-3' Tan fine sand
3-4' Gray fine S/C
4-6' Gray mod.-heavy S/C 6.32 X 10 to the -5
6-15" Gray heavy clay 8.96 X 10 to the -8
15-25" Grayheavy clay (Water Table)
Boring #2 0-6" bk. gray fine sand
6"-2" Tan fine sand
2-4" Lt. tan fine sand
4-6' Lt. tan fine S/C
6-12" Tan to orange fine S§/C
12-15" Tan to orange fine S/C 6.32 X 10 to the -5
(Water Table)
15-20' Baige fine sandy clay
20-25" Orange fine heavy clay 9.46 X 10 to the -9
Boring #3 0-5' Dk. black muck
5-9! Dk. brown to orange muck
9-15" Lt. orange silty sand
15-18" Lt. tan to gray fine clay
{very wet)
i8-25" Lt. tan to gray fine clay 8.96 X 10 to the -8
(getting dryer)
Boring #4 0-1' Orange to tan fine C/S
1-4" Orange fine clayey sand
4-5' Orange fine clay
5-6" Orange to gray fine clay
6-18" Orange.to gray touches of 8,96 X 10 to the -8
red heavy clay
18-25" Reddish orange to gray 9.46 X 10 to the -9

fine heavy clay



JE& M TESTING LRB, INC.

Consulting Geotechnicai & Materials Engineers
MATERIALS TESTING
Maln Oftice ~— State Rd. 280 Easl e Chipley, Fla. 32428 ¢ 904/638-1506
Branch Ollices — Route 2, Box 100, Oats Drive e Newlon, Al. 205/299-3050
Box 773 Aenon Church Rd. e Tallahassee, Fla. e 904/574.0482 Ds & N, TWC
Nite 904/638-7720 '

JAN 1,
BORING LOG & SOIL CLASSITICATION 11988-,
TEST HOLE .o
NO. DEPTH DESCRIPTION LL PL RI - 200 GROUP
PERMEABILITY
© Boring #5 0-2' Ornage fine clayey sand
2-5" Orange fine clay
6-18' Tan to orange heavy clay 9,46 X 10 to the -9
18-25" Orange heavy clay
Boring #6 0-5" Dk. black muck
5-9° - Dk. brown to crange muck
9-15" Lt. orange silty sand
15-18"' Lt. tan to gray fine clay
(very wet)
18-25" Lt. tan to gray fine clay 8.96 X 10 to the -8
(getting dryer) ’
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jan peter sendzimir

ecologist

background and present
responsibilities: Between
the years 1968 and 1976, Mr.
Sendzimir taught biology and
related sciences in
Millbrook, New York, and
East Providence, Rhode
Island. He went on to work
in the sales and research
department of Sencor, an
engineering firm designing
heavy machinery for the
handling and rolling of
steel and non-ferrcus strip
and slabs. In cooperation
with Dr. H.T. Odum, he
conducted a three month
research on energy analysis
of ten nations in the First,
Second and Third Worlds for
the International Institute
for Applied Systems Analysis
in Laxenburg, Austria. At
the Delta Institute for
Hydrebiclogical Research,
Mr. Sendzimir conducted a
six month research of energy
analysis of the mussel
fishery of Eastern Scheldt
and Wadden Sea and a dynamic
computer simulation of
saline lake ecosystem, Lake
Grevelingen. His work for
the Center of Wetlands,
University of Florida,
Gainesville, included;

three month field work in a
variety of wetland
ecosystems followed by
computer-aided statistical
analysis. Three months
drafting of a model code
ordinance for controlling
development on sensitive
lands in conjunction with
the Department of Urban and
Regional Planning, College
of Architecture, and the
Center for Governmental

Responsibility, College of
Law. Mr., Sendzimir has
been involved with a long
term planned development
focusing on reforestation,
low intensity agriculture
and housing potential with
large natural open space
buffer zones in Marion and
Alachua Counties. For the
towns of Bushnell and
Fanning Springs, Mr.
Sendzimir worked as an
associate planner
formulating procedures
guiding the development of
these small towns, as well
as creating procedures on
the Coastal Zone Element
and the Housing Element of
the Comprehensive Plan for
the region of Levy County,
Florida. These documents
include an inventory of all
natural and human resources
and analysis of how the
government must meet human
needs both now and in the
future. Mr. Sendzimir
continues to be involved in
ecology field studies with
the Center for Wetlands,
University of Florida, and
Central Florida Planning
and Development, Inc.,
Dunnellion, Florida.

education:

- Hiram College

B.A. Biology, 1974

- Rhode Island College

M.A. in teaching Bieclogy
1976

- University of Florida
M.S. in Ecosystems Analysis
1984

publications:

- A Wetlands Study of
Semincle County,
University of Flerida.

- Energy Analysis Overview
of Nations

ds & ninc., consulling engineers » gainesvilie, florida
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International Institute for
Applied Systems Analysis
Laxenburg, Austria.

- Energy perspectives of the
Mussel Fishery of the
Eastern Scheldt Estuary
Center for Wetlands,
University of Florida.

- Comprehensive Plan for the
City of Bushnell, Florida.

- Zoning Ordinance for the
Town of Fanning Springs,
Florida.

d s & ninc., consulting engineers » gainasville, florida
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PETER M. WALLACE

HOME ADDRESS
Rowts 1. Bowx 3HEF
Gainesville. FL 8209

FERSONAL HISTORY °

Borms 13 April 1955, MNewport News.
Mayvital St"" = C
Sooial 3

EDUCATIDOM

Mirginda

1 Ferounhtan High
Graruate.

INTERESTE

- Use of natural wetlends for
- Reclamation of disturbed or
- Commanity ecology

- Mlycovrhizal associations and effegts
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i L Florida.

Design and mDnitmring f field growth s:zperiments
i effects of several tTreatments on growbth amd

'r---‘[]luu]*\ planted in reglaimed titanium

or Envirvormmental Services and Fermitting.

t i)

-l -
[t
lI‘

1964 —present Alachua County. Florioa.
Tupelo Oresk @ — A Native Flant Nur%&ryu CodneEyr and
mavrager s development of propagation techhniaues for
native Flovida plants. Current 1nvmntulgn T .00
plants. L0 ovderss 142,000 plants

minole Lﬁun+yq Floriga.

AR AN PRI iomal Wastowa facilitie
praliminary report on plant communi by
and wasntewaber application to waebtlands of
_aka prroper iy .

A R

Flowvida.

e Tey R R = Fir Lol ;
~arilitva g e gueal it ]
analvsis and development of plant
bioloogical fTreatment of wastewater.

19837 Orange County. Florida.
Shingle Cresk Monitoring Frograms: water  gueallty
sampling, wvegetation monltoring  and  mapping of dhe
shingle Cresk Dralnaogs Basin (for Camp. Dresser. and
Molkiess Trg.d.,

1987 Manates County. Florida,
Southeast Manatees Reglonal Feuse Progerams waler
guality sampling., vegetation monltoring and mapping: u‘
selected Mamnates County wetlands (for Camp. T
and : | R TaR

1987 Sarascota Countys Florida.
City of Sarasobs Reclalmed Water Reuse FProgram: water
guality  sampling =and  vegetation mappiog of select
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1986 Hamilton County, Florida.
Development of succese criteria used in reclamation succecss
aseessment in areas mined for phosphate by Ocoidental
Chemical Company.
Involved in negotiations with representatives of FDER, FDNR,
EFS and the U5, Army Corps of Engineers (for Environmental
Services and Fermitting, Inc.).

198%5-84 Orangs County, Florida.
Oramnge County Landfill, water guality monitoring, vegetaticn
mapping and analveis of nutrient uptake potentials of wetland
vegetation and soils (for Camp, Dresser and Mokee, Inc.).

1983:2-87 Follk County, Florida.

Fort Green Ming-—Favrne Cresk Reclamation Site: monitoring
changes i weltland tTrese growth and distribution patterns of

herbaoeous westland vegetation following reclamation (for

5

B icn Uhemical ZomDany) .

rm

198% 8t, Mary s, Georgisz

dezigrne for reclamation of borrow areas to functional
wetlands--Conceptuxl Guidelines for Etowah Fark and Towee
Trail, Kings Bay Submarine Haze ( for Alvarez, Lehman and

Aesoclates, Inc.i.

bt

1976 Hamptorn Foads, Virginia
Hampton Roade Sanitation District - Process Control
Supervisor. State board certification of operators of water
and wastewater work: wastewater operator S-I11 #4600 -
Commonwealth of Virginia.

1975 Ft. Gordon,. Gecrgia
H.5. Army Medical Laboratory, Eisenhower Medical Center,
clinical hematology.

1274 Taegu, Fepublic of Scouth Foresz
U.S. Army medical laboratory technician, 547%rd beneral
Dispensary. Llinical chemistrvy, hematology, parasitclooy,.
serology bactsriology.

197% Mewport News, Yirginia,
Newport RN=ws Shipping and Drydock Company, materizls
processing.

1971 Mewport NMews, Virginia.
Horne Brathers, Inc. Bhip repair, machinist.

AWARDS

1982 Nitrogern +ixation Fotential of Ecosystems in Different
Successional Stages following Fhosphate Minino. Grant—-ip-aid
Fese fPFward, #3530 Bigma Xi, The Scientific Fesearoh
Socisty.




1974 Letter of commendation for superior accomplishment from Major
Carl M. Goldblum, M.D. Commander 2343rd General Dispensary,
Tasgu, Forea,

1974 Letter of commendation for supericr acecomplishment from
General E.H. VYogel, Jr., Superintendent of the Academy of
Health Sciences of the U.S. Army, Ft. Sam Houston, Texas.

1974 Award of the Association of the United States army.
Distinguished Honor Graduate, Academy of Health Sciences, i,

Sam Houwston, Texas.

1975 Outstanding homor Graduate, Special lLeadership Freparation
Frogram, Firet HBasic Training Combat Brigads, Fort Jackson,
South Carcolira.

1978 Btate Scholarship, Virginia Folyvtechric Institute anmd Stata
University, Blackesburg, Virginda.

1971 Interact Club Scholarshipz, Hecouoghtan Migh School, Hampton,
Virginia. '

FUBLICATIONS

Wallace, F.M., E.F. Henfield, and J.R. Webster. 198B7. Comparative
study of detrital proces=ing in ponds and streams in south~-
western Viroinia. In preparation.

MNesl, J.L., AE. Linkins, and F.M. Wallace., 1980. Influence of
temperature on nonenzymatic hydrolysie of p-Nitrophenyl
phosphate in soil,. Commun. in Seil Science and Flanmt Analvsis
1243y e 279287,

Fest, G.R., W.J. Dunn and .M. Wallace., 19872. Enhancing scological
sucoession: 1, Effects of various soll amendments an
establishment and growth of forest trees from seeds. In
Symposiun on Reclamation and the Fhosphate Industry, Florida
Irstitute of Fhosphate Research, Bartow, Floricda.

Wallace, F.M., and G.R. Best. 1783, Enhancing ecological
succe=ssion: X, Succgssion of endomvoorrhizsl fungloon
phogphate strip minded lands. I Svmposiwm on Reclamabtion and
the Fhosphate Industry. Florida Institute of Fhosphate
Fesearch, Bartow, Florida.

Best, G.R., W.J. Dunn, .M. Wallace, and J.M. Feigrtag. 19835,
Enhancing ecological succession: 4. Growth, density, and
cspecies richness of forest communities ectabliehed from seesd
o amended overburden soils. In Syvmposiuim on Surface Mindng,
Hydrology, Sedimentolooy, and FReclamation. University of
Fentucky, Lexington,



Wallace, F.M., and G.FR., Best. 17B3. Enhancino gcological swuo-
tession: . Succession of endomycorrhizal fungi on phosphate
strip mined land=. In Symposium on Swface Mining, Hydrol-
ogy ., Sedimentology, and Reclamation. University of Fentucky,
Lexington.

Wallace, F.M., G.FR. Best, J.A., Feiertag, and E.M. Eervin., 1784,
Mycorrhizae enhanced growth of sweetgum (Liguidambar stveraci-
flua) in phesphate mined overburden scils. In Symposlium on

Suprface Miming, Hydrology, Sedimentology, and Reclamation.
University of Kentucky, Lexington.

Wallace, F.M., zsnd G.R. Best. 1984. Applicatiors of mycorrhizal
fungi in reclamation of phosphate mined lande. J3.J. Ferguson,
ged. In Froceedings of & conference: "Applications of mycor-—
rhizal fungi in crop preduction” at the University of Flor-
ida, BGainesville, Feh., 2222, 1984. pp.&7-78.

Wallaoce, F.M., G.R. Besst, and J.A, Feisrtsg. 1985, Mycorrhizae
enttanced growth of sweetguwn (Liguidambar styracitlua) in
phosphate mined overburden soils. In Better Feclamation with

Trees, Conference June -7, 1928%. University of Southern

Il1linpis, Carbondale.

Erwin, F.L., G.R. Be=zt, W.J. Dunn, and F.M. Wallace. 198%5. Eftects
af hydroperiod on survival and growth of tree seedlings in
phosphate surface-mined reclaimed wetland., In J., of the
Soriety of Wetland Scientists.

EDUCATION EXPERIENCE AND FROJECTS

1985 Graduate Research Assistant. Frosect: Tree growth following
reclamation of phosphate mined lands, Effects of herbicides
on tree growth for Mobil Chemical Company under direction of
the Center for Wetlands, University of Florida, Gairmesville.

1985-85 Graduate Fesegarch Assistant. Frojsect: Development of
guidelines for reclamation of phosphate mined lands, Center
for Wetlands, University of Florida, Gainesville.

128182 Graduate Ressarch fAssistant., Froject: Enhancing ecol ogical
surcesslon on phosphate mined lands, Center for Wetlands,
Urniversity of Florida, Gainesville.

19681 Graduate Fesesrch fAszistant. Project: Foot dynamices in woody
plamt communities in the Okesfenokes Swamp under the dir-
ection of Dr. G. Fonnie Beet, Uenter for Wetlandsz,University
of Florids, baimesville.

1ol Graduate FResearch fdssistant. Project: Enhanced scologicsl
successgion following phosphate mining, wunder the direction of



Center {for Wetlands, University of Florida, Bainesville.

Wellace, F.M., and G.FH. Best, 19284, Mvcorrhizas enhanced growth of
sweetgum in phosphate mined overburden =elils. Foster session:
Annuwal Meeting of the Ecological Society of America with
ATES, Colorade State University, Ft. Collins,

Wallace, F.M., and G.R. Best. 1984. Mozt probable numbesr (MFRN)
determinations of mycorrhizal furmgi in phosphate mined
overburden soils. Anneal Mesting of the Ecological Sooiety of
America with AIBRS,Colorade State University, Ft., Collins.

Wallace, F.M., 1285, Mycorrhizas and reclamation. Fresented at the
Arnmual Meeting of the Florida MNative Flant Sociesby, May 1965,
Winter Fark, Florida.,

Wallace, .M., b.R. Best, and J.H. Feisrtag. 1985, Mvyvcorrnizas
erfranced growth of swestgum (Liouwidambar stvraciflual) in

phosphate minsd overburden soills. Fresented st Hebter
l.‘:l [

Reclamation with Tress Conterence, June 5-7, Unitvers:ty of
Southern Illincis, Carbondala.

Wallace, F.M. 19856, Methods and principles for creation of
artificial wetlandz. Invited speaker for the FDER workshop on
wetlands mitigation, June, 1984, Tallahasses, Florida.

Wallace, F.M., J.H. Feiertag, and (.R. Rest., 1987, Mycorrhize
erhanced growth of sweetgum (Liguideambar stvraciflua) in
phosphate mined overburden soils. Foster session and abstract
Im Mycorrhizae in the rmext decade Practical applications and
Research priorities. 7th Annwal Morth Americar Confersence on
Mycorrhizeas, May Z-B, 1987. baimesville, FL.

TECHNICAL REFORTS AND CONTRIBUTIONS 7O TECHNICAL REFORTS

Wallace, P.M, 1984. Flant community decscriptions in Hillskorough
County wetlands. In Hilleborough County wetland augmentation
program. For Camp, Dresser and Mokes, Inc. 10 conjunchion
with Fio-Ecological Services Team, Inc. (bBest, Inc.lr.

Wallace, F.M. 1984, Fredictive effects of wastewatsr on hydric
hammocks——community descripticons and discussion. 1o Morthwest
FRegional Servicge Aresa Wastewater Treatment Facility-—-—
Freliminary design memorandum for sf4lusnt disoosal . For
Camp, Dresser and MckFee, Inc. i comjunction with Best, Inc.

Wallace, F.M., 1983, Flant community descriptions. in Orange County
Eastern Service fArea Mastewater Traatment Facility-—-Report in
support for petition for exception from certain claze 1717
wabter guality standards, Dec. 1984, For Camp. Dresaeer and

Imc., 1nm conjunction with Best, Inoc..

Wallace, .M, 1725, Plant communilty dezcriptions, welland valoes



discussions and water guality discussicns. In Development of
a Conceptual Operating Fermit for the Orange County Landfill,
For Camp, Dresser and Mckee, Inc., in conjunction with Best,

Inc.

Wallace, F.M. 198BS, Wetland Flants: planting specification
documen®t for the Towes Trail. For U.S5. Navy and Alvares,
Lehmarn and Asspooiates, Inc.

Wallace, F.M. 1983, Borrow pit reclamation designs—-plant species
and dencity recommendations and detailed planting schems for
Towse Trail. For Alvarez, Lehman and Associates, Inc.

Wallace, .M, 1285, HMabitat reclamation guidelines and wetland
design criteria. Im Reclamaticn of the Etowah Fark Boreow
Bite az a Freshwater Wetland: Conceptual Design Guidelines.
For Alvares:s, Lehman and Associates, Inc..
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forest amnd wetland commuanibty develooment at
Green mine, Fayne Dreebk reclamation site, 1
4th Annual Reports.

Aaricots Ft.
t, Znd. 2rd and

Bect, G.R., F.M. Wallace, and W.Jd. Dunn, 1985, Enhancing
ecpological succession following phosphate mining. 1st, Znd
and Final Reporte to the Florida Institute of Fhosphate
Research, Bartow, Florida.

Wallace, FP.M., A. Hernandez, and G.R. EBest, 1928%. Survival and
arowth of wiregrass (Arigtidas stricta) transplants in the
Southwest Orange County Rapid Infiltration Basin Reforecst-—
atian Area. For Camp, Dresser and MckEee, Inc.

Best, G.R.. M. Brown, 8. Humphrey, W.J., Dunn., F.M. Wallace, and F.
Wolfe, 1984. Proposed plan for reforestation of the
Southwest Orange County Rapid Infiltration Basin sites. For
Camp, Dresser and Mckee, Inc.

Wallace, F.M.. and M.H. Rector. 1%84. Juricsdictional asssessment
ard gplant community descriptions for certain Manatee County
wetlands., For {amp, Dresser and MoEee. Inc.

Wallace, F.M., and G.E., Hest. 1784, Foct dynamics in wetlanmd eca-
syetems: chromatoqgraphic assay—-—a method for 1dentitvying
wondy plant roote.  Center for Wetlands suboconbtract to the
Trztitute of Ecology. University of Georgia.

Durr, W.J., P.M. Wallarce and M. Rector. 1984, FReclamation handbook
for phosphate mining of Hookers Fraire, Folk County, Flor:ida,
For: Environmental Services and Fermitting. Inc., baines-—
ville, Floricdasa,

Rect, G.F., H.T. Odum, W.J, Dunrne and F.M. Wallace. 1922, Enhanced
mimino,. Fiest

eoological susceszion Following phosphate



Anrual Report to the Florida Institute of Fhosphate Research,
EBartow, Florida.

Eest, G.R., M.T. Brown, W.J. Dunn, and F.M. Wallace. 1978Y.
Environmental evaluation of a proposed wastewater inmfil-
tration basin in East Orange County. Frepared for Camp,
Dresser and Mckee, Inc., Orlando, Florida.



ADDRESS

ANGUS K. GHOLSON, JR.

Post Office Box 3B5
Chattahoochee, Florida 32324
{204) &LL3-4417

PERSONAL HISTORY

Bornz:

24 September 1921, Chattahoochee, Florida

Marital Status: Marrvied, Two children

EDUCATION

1948

B.S5., Forestry, University of Floridas, cum laude

PROFESSIONAL EXPERIENCE AND CURRENT PROJECTS

1988

1987

1987

19846

1985

1984

1983

1970

1983

Curator of the AKG Herbariums; a private herbarium with
12,000+ specimens, Chattahoochee, Florida.

Performed Floristic Studies in Florida Panhandle and
closely adjacent BGeorgia and Alabama.

Performed Floristic Studies in the Apalachicola
National Forest for The Florida Natural Areas Inventory
an arm of the Nature Conservancy.

Performed Floristic Studies for The Nature Conserwvancy
on Ichayway Plantation,; Baker County, Georgia.

Performed Floristic Studies in the Florida Panhandle
for the Florids Natural Areas Inventory anmn arm of The
Nature Conservancy.

Performed Floristic Studies along the Apalachicola
River for the uU.5. Army lorps of Engineers, Mobile,
Alabama District.

Retired from the U.S5. Army Corps of Engineers.
Founded AKGB Herbarium, Chattahoochee, Florida.
Resource Manager of the Jim Woodruff Dam and Lake

Seminole Project for U.S. Army Corps of Engineers since
1971.



1271 U.5. Army Corps of Engineers, Jim Woodruff Dam and bLake

Seminole Project as Assistant Resource Manager.

CURRENT ACTIVITIES

Assisting graduate students, Botanical Departments of
Colleges, Universities, and various Governmental (State
and Federal}) Agencies with Botanical and Floristic
efforts.



Resume of:

Pavid L. Evans
2302 N.W. 15th Place
Galnesville, Florida 32605

Telephone:

Education:

Ph,D., University of Florida

(904) 373-0548

Environmental Engineering
Sciences (in progress)

M.S. Tennessee Technological University Blology (Fisheries) 1976

B.5. Earlham College Biology 1972

Experience:

1581 - Water and Alr Research, Inc.; Gainesville, Florida;

Present Environmental Scientist
Collect and identify macroinvertebrates from varfous aquatic
systems (lakes, ponds, reservoirs, springs, streams, and
rivers).

1987 Environmental Services and Permitting, Inc.; Gainesville,
Florida; Quality Assurance Consultant
Performed taxonomic verifications on larval Chironomidae.

1983 Jones-Edmunds and Assoclates, Inc.; Galnesville, Florida;
Consultant
Conducted benthic surveys, identified chironomid larvae and
other major taxonomiec groups of benthiec fnvertebrates.

1931 R.E.C.R.A,, Inc.; Nashville, Tennessee; Environmental
Consultant
Collected and identified benthic macroinvertebrates and
zooplankton; set up and performed various bloassay tests
dealing primarily with heavy metals and various chemical
wastes.

1980 - Tennessee Technological University; Cookeville, Tennessee;

1981 Consultant
Collected and identified macrolnvertebrates; analyzed water
quality and faunae (fish and macroinvertebrates) of various
lotic systems which were exposed to acid mine drainage,
pesticides, and sewage; analyzed data with computer,

1979 - A.W.A.R.E., Inc.; Nashville, Tennessee; Biologlcal Consultant

1981 Mounted and identified chironomid larvae.

1980 Chincoteague National Wildlife Refuge; Chincoteague, Virginia;
Biological Consultant
Collected and identified benthic Invertebrates from estuaries
and salt marshes in the vicinity of the refuge.

DLE/PERSONAL.,1

2/8/88



Navid L., Evans

Page 2

1979 - Fairfield Glade, Tennessee; Environmental Consultant

1980 Designed and supervised a chironomid midge control program for
several 1lmpoundments; collected and identified larval midge
communities before and after treatment to determine effective-
ness of larvicide.

1978 - Tennessee Technological University; Cookeville, Tennessee;

Student

Studied for three years under Mr. William M, Beck, Jr., one of
the foremost American authorities on the larval chironomids.
Thesls title: The Spatial and Seasonal Distribution of
Benthic Macroinvertebrates In a Spring-Fed Quarry with Special
Reference to the Chironomidae (Diptera).

Post Graduate Studies

Mr. William M. Beck, Jr. - Former Florida State biologist and faculty
of Florida A&M.

Dr. Selwyn Roback - Philadelphia Academy of Natural Sclences
Dr. Ralph Brinkhirst - Institute of Ocean Scilences

Professional Activitles and Memberships

Founder of Florida Assoclation of Benthologists
Editor of Florida Benthological Newsletter
North American Benthological Society

Florida Association of Benthologists

Florida Entomological Soclety

American Fisheries Soclety

Publications and Presentatfons

A Comparison of Three Methods for Sampling Aquatie Macroilnvertebrates in
a Freshwater Mixed Emergent Marsh., North American Benthological
Society Annual Meeting, 1987,

Aquatic Macrolnvertebrate Taxonomy and Ecology in Florida: An Industrial
Perspective. Florida Entomological Soclety Annual Meeting, 1987.

Application of Aquatic Macroinvertebrate Community Assessment:
Industrial Case Studies. Florida Entomological Society Annual
Meeting, 1987. '

Suggested Methods for Sampling Aquatic Macroinvertebrate Communities of
Freshwater Mixed Emergent Marshes. Florida Assoclation of
Benthologists Meeting, 1987.

Development of the Aquatic Macroinvertebrate Community in a Newly Created
Freshwater Emergent Marsh. North American Benthological Society
Annual Meeting, 1988.

Numerous technical reports,

DLE/PERSONAL, 2
2/8/88



CURRICULLIM VITAE (September, 1984)

NAME ; Steven F. Christman
DATE AND FLACE OF BIRTH: 21 May 1945 Grass Valley, California

CURRENT ADDRESS: Department of Matural Sciences
Florida State Museum
University of Florida
Gainesville, FL 21311 -

Foet Dffice Baox 291
Hawthorne, Florida Z24640

TELEFHOME = (PO4) D46-2187

CURRENT FOSITION:
Visiting Assistant Cuwrator, Natural Sciences, Florida State
Museum, bainesville.

One-~hal+ time contractor 4or Florida Game and Fresh Water Fish
Commissicon, on a project to determnine the distribution of rare
plants in Flprida sand pine scrub habitats.

MILITARY STATUS: :
Honorable Discharge, November 1970 after six years service, three
vears active duty, U.8. Army Special Forces. Included duty in
the United States, West Germany and South Viet Mam.

EDUCATION:
Fh.D., 197%, Department of Zoology, University of Floriday
Major Profescsor: Dr. Archie F. Carr. :

E.S., 1971, Department of Zoology, lUniversity of Florida.

OTHER TRAINING:
Remote Sensing Applications Training, EROS Data Center,
Sioux Falls, SD.
Military Schoonls: Radio UOperations (North Carolinals
Mountain Climbing (Germany); SCUBA and Underwater Recovery
(Germany?!y Jump School (Georgiali; Jungle bHurvival (Viet
Mam) . '

AARDES AND SCHOLAREHIFS:
U.S5. Fish and Wildlife Service Special Achievement, 1978,
WB.S5.D.I. Guality Step Increase, 1978,
Florida State Museum Curators’ Austin Award, 1574,
National Defense Educational Graduate Fellowship, 19735,
Sigma Xi Grant—-im—-Aid, 1%71.
New Yorlk State Viet Nam Veteran’'s Scholarship, 1967-68.
Mew York State Regents Scholarsbip, 196364 % 1567-68.
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FROFESSTONAL EXFERTENCE:

July 1984 - August 1985
Wildliife Biologist (Ressarch)
Fatwient Wildlife Research Center

Duties with FWRC have included the planning and implementation of
an experimental study to determine the optimun type of cave
gating system for protection of endangered cave-dwelling bats.

Flay 18746 - July 1964

Wildli+e Riologist (Research)

Denver Wildlife Research Center (formerly National Fish and
Wildlife bLaboratory)

Responsibilities with DWRC have included:

. The planning and administration of an 18 month field study of
the potential effects of phosphate mining on endangered speoies
in the Osceola Mational Forest, Florida. I supervised 1&
biologists, technicians and other staft and was the principal
auvthor and editor of the published 414 page final report,
"Oecenla National Forest Fhosphate Extraction and Frocessing:
Impacts on Federally Listed Threatened or Endangered and Dther
Species of Concern.”

2. The planning, administration and production of status summary
accounts of U.5. threatened and endangered wildlife. I
supervised nine biologists during the two vear study and was the
principal author of several of the accounts and was responsible
for the aoverall effort that resulted in 40 status summary
accounts and maps of threatened and endangered wildlife published
by the O0ffice of Biological Services under the title, "Gelected
Vertehrate Endangered Species of the Seacoast of the United
States. "

e The planning, administration and supervision of three
technicians on a one vear study of the ecological literature of
the Galveston Bay, Tesas area. The final report was published in
two volumes entitled, "Annotated Bibliography of the Fish and
Wilglide Hesources of Galveston Bay.,"

4. The planning, administration and development of a
computerized list of all the vertebrate species of the world. I
supervised five biologists and technicians during the six month

study which resulted in the listing of over 37,000 species of
vertebrates, and the final report, "Vertebrates of the World: A

Freliminary List".
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. The development of & computerized data base of state laws
protecting threatened and endangered wildlife. I supervised
thiree technicians on the study which resulted in the published
dacument, "Rare and Endangered Vertebrates of the Southeastern
Coastal Flain: A Summary of Fublic Concern for Sensitive
Wildlifem."

& A review of existing storage formats and facilities for rapid
retrieval of endangered species information and production of the
fimal report,; "Endangered Species in Coastal Ecosystems:
Recommendations for a National Endangered Species Data Bank."

7. Participation in ecological field studies at the St. Marks
Mational Wildlife Refuge, Florida relating forestry management
practices to non—-game wildlife populations. Responsibilities
included population censusing and data analysis,

= Farticipation in an interdisciplinary study of the eftficacy
and 1mpacts to non-target wildlife of an sxperimental fire ant
insectlclde. I was responsible for the bird investigaetions and
co-adthored the published manuscript, "Hazards to Birds and
Mammnalas Following Nifluridide Baiting for Fire Ant Controel.”

7. The planning, design and execution of studies of noan—game
wildlife response to habitat manmnagement in bottomland hardwoods
of the Mississippli Delta at White River National Wildlife Refuge,
Arkansas. Specifically, I examined the effects of greentree
reservaoir management on transient spring migrant birds, nesting
songbivrds, and over— and under—-story vegetation. Some of the
results were published under the title, "Breeding Bird Response
to Greentres Reservolr Management." 1 implemented an innovatiwve
transect—based technigue for estimating breeding bird densities
pubil i shed under the title, "Flot Mapping: Estimating Densities of
Breeding Bird Territories by Combining Spot Mapping and Transect
Techniques. I updated the refuge bird list and provided the
first lists of amphibians, reptiles and mammals known from White
River MNHR.

10, A floral and faunal inventory of 5t. Vincent I=sland National
Wildlife Refuge on the Florida Bult Coast. Field work includead
migratory and breeding bird swveys and censuses and surveys of
fresh walter fish, amphibians, reptiles, mammals and plants. I
provided the refuge with liste of the fishes, amphibians,
reptiles, bhirds, mamnals, Lraps and shrubs BEnown to oooue on Lhe
1sland,

i1, Other responsibilities with DWRC have included continuation
of my studies on the systematics, scology and evolution of
southeastern amphibiarns and reptiles.

12. I have served as acting Field Station Leader during periods
of Lthe leagasr s absence.



February 1975 — April 1976
Contract Riologist
Florida Bame and Fresh Water Fish Commission

Served as Field Team Leader for the amphibian and reptile
portions of an environmental impact assessment of the proposed
{ross Florida Barge Canal. I developed and implemented
population census methods for amphibians and reptiles (“"herp
arrave'), described in "Technigques for Herpetofaunal Community
Analysis. " I directed and coordinated the efforts of a three—
biologist tield team, and co-authored two volumes of the final
report.

Jurne 1973 -~ Januwary 1976
Contract Biclogist
U.S. Fish and Wildlife Service

Developed an innovative computerized method for comparing mapped
grivironmental and biological data. I produced a climatic data
base for the Southeastern Coastal Flain consisting of atmospheric
data +or all weather stations, and a similar data base tor water
guality and flow data for southeastern rivers.

December 1273 — present

Consultant

Florida Audubon Society Committee on Rare and Endangered Flants
and éAmimals

Farticipated in endangered species policy formation and prepared
status summary papers on endangered and threatened amphibilans and
reptiles in Florida. I authored 1% of the chapters in the
pulzl i shed book, "Rare and Endangered Biota of Flewrida'.

1972 —~ 1974
Teaching Assistant
Department of Zoology, University of Florida

Farticipated in the organization and implementation of laboratory
programs 1n Comparative Vertebrate Anatomy, Gbeneral Ecology and
General Zoology. Duties included lectwing, preparation of
laboratory exercises, and preparation and administration of
examninations.



i971 -197Z2
Research Assistant
Department of Natural Sciences, Florida State Museum

Duties included the description and analysis of phenotypic
variation in southeastern reptiles,; and the identification and
curatarship of amphibian and reptile specimens.

1270 —1971
Research Assistant
Naval Undersea Center, Department of the Mawvy

Duties included the compilation and revisw of the literature on
the dangerocus crocodilians and snakes of Southeast Gsia. I
auvthored a bibliography on crocodilians and poisonous snakes of
Southeast Asia, and co-authored the published report, "Handbook
of Dangerous Animals for Field Personnel.

1969 ~ 19570
Mussum Technician
Department of Natural Sciences, Florida State Museum

Duties included the preparation, identificatiom and curatorship
of specimens of fish, amphibians and reptiles.

TEACHING EXFERIENCE:

Laboratory Teaching Assistant: Introductory Zoology
Comparative Vertebrate Anatomy
General Ecology

RESEARCH INTERESTS:

Habitat and wildlife management, ecology, evolution,
biogeography, vertebrate biology., preserve design and endangered
speclies biology.

FROFESSTONAL MEMBERSHIFS:

American Association for the Advancement of Secience
The Wildlife Society

American bociety of Jochthyleogists and Herpetologists
Society for the Study of Amphibilans antd Reptiles
Herpetologists® League

American Forestry Assoclation



FUBLICATIONS:
195%. Sound production in newts. Herpetologica 1S(1):13.
195%. A record size horned toad. Herpetologica 13(3):180.

1970, Hvla andersoni in Florida. Guart. Jour. Florida Acad.

Beci. IT(L) 236,

1271. The origin of snakes. Bull. Marvland Herp. Soc. 7(13):10-

22,
1971, The possible evolutionary history of two Florida skinks.
Guart. Jowr. Florida Acad. Sci. 3304):291-293.

1975, (with H.W. Campbell). Dangerous land snakes of Southeast
Asia. Fp. 27-84 in: Fickwell, G.V. and W.E. Evans, eds.,
Handbhook of danasrous animals for field personnel. Underseaa
Surveillance and Oocean Sci. Dept., U.5. MNaval Undersea Center.

19742, (with H.W. Campbell and W.E. Evans). Urocodiles of
Southeast Asia. Fp. 83-%& in: Fickwell, 6.V. and W.E. Evans,
eds. , Handbook of dangerous animals for field personnel.
Undersea Surveillance and Ocean Sci. DRDept., U.B. Naval Undersea
Center.

1975, (with L.R. Franz). Feeding habits of the striped newt,
Notophbthalmus perstriatus. Jour. Herpetology 7(2):133-135.

1974. Geographic variation for salt water tolerance in the
southern leopard frog, Rana sphenocephala. Copeia 1974(35):7735—
778.

1974, The supposed giant extinct rattlesnate of Florida.
Flaster Jacket 22:1-7.

1974, Recent amphibians and reptiles. Fp. 115-120 in: Gilbert,
C.Ray ed.y, Catalogue of type specimens in the Department of
Natural History, Florida State Museum. FBull., Florida St. Mus.
(Biol. Sei.) 1802 :101-120,

1975, The status of the extinct rattlesnake, Crotalus giganteus.
Copsia 1979(1):4747,

1974, twith H.I. Fochman}. The southern distribution of the
many—lined salamander, Hteregchilus marginatus. Florida Soi.
IE(Zr140-141.

1976, {(with H.D. Frange). The allometrics of rattlesnake
skeletons. Copeia 197603 :542-045.



1978, {with W.5. Lippincott and H.I. Kochman?!, An annotated
bibliography of the fish and wildlife resources of Galveston Bay,
Texas. U.S%. Fish and Wildl. Svec. Bial. Sve. Fgm. FWS/0DBES-78-~71.

-~

2 vol.

1978. (with W.S. Lippincott). FRare and endangered wvertebrates
ot the Southeastern Coastal Flain: A summary of public concern
for sensitive wildlife. U.5. Fish and Wildl. Svc. FBiol. Svc.
Fgm. FWS/0BS5-78-3%1. 446 pp.

1978, Florida keys mole skink. Fp. Z6-Z8.
Rlue—-tailed mole skink. Fop. Z8-40,
Cedar Feys mole skink. Fp. 57-384.
Sand skink. Fp. 40-41.
Many—lined salamander. Fp. 12-14.
Lower Kevs ringneck snake (with W. Weaver). Fr. 41-4%.
Lower Fevys ribbon snake (with W, Weaver). Fp. 4647,
Lower Feys brown snake (with W, Weaver). Pp. 44-45.
Guld salt marsh snake (with H.I. kochman). Fp. &2-&67.
Atlantic salt marsh snake (with H.I. Fochman). Fp. 27-28.
Carpenter frog {(with D.E. Means). Pp. 15-17.
Striped newt (with D.R. Means). Fp. 14-15.

Chapters in: McDiarmid, R.W., ed., Rare and endangered biota of
Florida, Vol. %, Amphibians and Reptiles. Univ. Fresses of

Florida. xxii + 74 pp.

1979, {(with others). Rana virgatipes. OGeog.Dist., Herp. Rev.
10023 :99.

1979, (with others), Sterepchilus marainatus. Geog. Dist.,
Herp. Rewv. 10(2):359.

1980. (with others). Stereochilus marginatus. Geog. Dist.,
Herp. Rev. 11(1):13.

1980, Preliminary ocbservations on the gray—throated form of
Anolis carolinensis {(Reptilia: IGUAMIDAES . Florida Fld. Natw-.
B(ly:zsl1-16.

1980. Fatterns of geographic variation in Florida snakes. Bull.
Florida St. Mus. (Riol. Beill) 25031157256, ’

1980, (with others). Notophthalmus perstriatus. Geog. Dist.,
Herp. Rev. 1101):135.

1980. (with pthers)., Trionyx spiniferus asperds. GOeog. Dist.,
Herp. Rev. 11(1)z214.




1982, (with H.W. Campbell). The herpetological components of
Florida sandhill and sand pine scrub associations. Fp. 163-171
in: Scott, N.J., ed., Herpetological Communities. U.S5. Fish and
Wildl. 8veoc., Wildl. Res. Rpt. 13. 2322 pp.

19282, (with H.W, Campbell). Field technigues for herpetofaunal
community analysis. FPp. 1923200 in: Scott, N.J., ed.,
Herpetological Communities. U.5. Fish and Wildl. Sve., Wildl.
Res. Rpt. 13%. 239 pp.

1982, (with H.W., Campbell). The systematic status of
Fhvllorhynochus decurtatus parelli Fowers and Ranta. Jour. Herp.
1622 182-187.

1982, Storeria dekayi (Holbrook). Cat. Amer. Amphib. Rept.
I06, 130604,

198%. Missismippi Delta bettomland hardwonds - Managed.
Bresding Bird Census. Amer. Birds 3701) 0467,

1985, Migeissippi Delta bottomland hardwoods — Unmanaged.
Breading Bird Census. Amer. Birds 3701):167-68.

1984, Flot mapping: Estimating dernsities of breeding bird
territories by combining spot mapping and tramsect techniques.
The Condor 86:2357-241.

1284. Gulf of Mexico barrier island. FEreeding Eird Census.
Amar . Blrds 28(1):119-120,

1984, Timber management is not wildlite management. Froc. 4th
Ann. Mtg, Gopher Tortoise Couwncil. Pp. 5-18.

1984, {with others). Harards to bircds and mammals following
nifluridide baiting for controlling fire ants. Froc. SE Game and
Fiah Comm. 38z suasd.

1984, Rreeding bivrd response to greentree'reservcir management.
Jour. Wildl. Manage. 48{(4):1164-1172.

PUBLIBHED REFORTS:

1974,  Herpetology study, Cross Florida Barge Canal Restudy
Report., Wildliife Btudy, Vol. &2, bApp. B. Dept. fHrmy,
Jacksonville Dist.; Corps Engineers. O vol.

1976, Endangered, threatened, rare, special concern, status
undetermined and biologically sensitive speries. Cross Florida
Barge Canal Restudy Report, Dept. Army, Jacksonville Dist., Corps
Engineers. wvii + 267 pp.



N n T
- U O N O Bn OGN fE GE B BN B B B B GE B ER =

-

1978, Dscecla National Forest phosphate extraction and
processing: impacts on federally listed threatened or endangered
and other species of concern. U.8. Fish and Wildl. Svoc., Office
EBiol. S5vc., Washington. 414 pp.

1980,  Selected vertebrate endangered species of the seacoast of
the United States. U.8. Fish and Wildl. Svc., Biol. 8vc. Pgm.,
FWS/OBS-80-01.27.

FAFERS GIVEN (ARSTRACTS FURLISHED! :

1970. Comments on the possible evolutionary history of two
Florida skinka. S0tk Ann. Mto. Amer. Soc. Ichthy., Herpestol., New
Orleans.

1GT7E, Commants on the green—throated population of Ariolis

carplinensis in Flarida. 52Znd Ann. Mtg. Amer. Soc. Ichthy.
Herpstol., Boston.

1974, Geographic variation for salt water tolerance in the
leopard frog, Rana sphencocephala. 35th Ann. Mbg. Assoc. SE
Biol., Savannah, GOeorgia.

1974. ©Giant rattlesnakes and skeletal morphometrics. Joint aAnn.
Mtg. Soc. Htdv. Amphib. Rept. and Herp. lLeague, Auburn, Alabama.

1977, Fatterns of geocgraphic variation in Florida snakes. 57th
Anm. Mtg. Amer. Soc. lchthy. Herpetol., Gainesville, Florida.

1977, The herpetofauwna of Florida sand pine scrub. Joint Ann.
Mig. Soc. Stady. Amphib. Rept. and Herp. League, Lawrence, kKansas.

1977, (with H.W. Campbell). Techmgues for herpetofaunal
community analysis. Joint Ann. Mtg. Soc. Stdy. Amphib. Rept. and
Herp. Leagus, Lawrence, Hansas.

1578. {with H.I. Kochman, H.W. Campbell and C.R. Smithl.
Successional changss in community structure: amphibians and
reptiles in Florida sand pine scorub. Joint Ann. Mtg. Soc. Stdy.
Aamphib. Rept.and Herp. League, Tempe, Arizona.

1984, Development of an optimal cave gate for protection of
endangered cave—dwelling bats. 1984 Natl. Cave Mgmnt. Symp.,
Rolla, HMissouwri.



KATHRYN D. STARCHER
Laboratory Supervisor

Education

B.S., Biology, Oglethorpe University

Experience

Ms. Starcher is responsible for a variety of functions in
the laboratory. These include supervising laboratory
personnel and coordinating work assignments, compiling and
summarizing data, maintaining a quality control program,
preparing equipment and materials for field assignments, and
performing laboratory analyses.

Ms. Starcher uses advanced laboratory equipment such as atomic
absorption spectrophotometers, TOC analyzers, the Warburg
respirometer, and autcanalyzers. She has experience in a
variety of analytical procedures including standard analyses
such as BOD, COD, and nutrient and mineral determination,

and has assisted with jar tests and bench-scale activated
sludge pilot studies. Types of samples she has analyzed
include groundwater, surface water, seawater, estuarine water,
domestic and industrial wastes, solid wastes, hazardous wastes,
plants, soils, and sludge.

For the Sugar Cane Growers Cooperative in Belle Glade, Florida,
Mrs. Starcher analyzed industrial process waste, treatment
pond wastewater, monitoring canal water, and monitoring well
water. She developed a practical cadimium reduction procedure
for nitrate nitrogen analysis of the Cooperative's industrial
wastewater. Other analyses of this waste included

phosphorus and kheldahl nitrogen, BOD, and solids.

Mrs. Starcher also analyzed rainwater, agricultural irrigation
and runoff water, and shallow monitoring well water for the
Florida Sugar Cane League, Clewiston, Florida.

Before joining CH2M HILL, Ms,., Starcher taught high school
chemistry and physical science in the Duval County, Florida,
schoeol system.

Membership in Professional Organizations

Florida Society of Environmental Analysts
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CATHERINE IL.. PUGH
Laboratory Technician

Education

B.S., Chemistry Education, Auburn University
B.S., Chemistry, University of Alabama in Birmingham

Experience

Ms. Pugh is responsible for a variety of analyses in the
laboratory. She has used advanced laboratory equipment such
as atomic absorption spectrophotometers, autoanalyzers, and
TOC analyzers. She has experience in a variety of analy-
tical procedures including standard analyses such as BOD and
nutrient determination. Types of samples she has analyzed
include groundwater, surface water, domestic and industrial
wastes, sludges and soils.

For General Development Utilities, Ms. Pugh devised proce-

dures for soil column testing using limestone and native and
treated waters.

Ms. Pugh has been responsible for organizing, implementing
and overseeing a Quality Control/Quality Assurance program
for the laboratory.

Before joining CH2M HILL, Ms. Pugh worked in a research and
development laboratory studying air pollution control
including 2 years of onsite sampling at a field station.

gnRE2A



CHARLIE JARMAN
Environmental Scientist

Education
B.S., Physics, University of Southern Mississippi

Experience

Mr. Jarman is primarily responsible for analyzing samples

in the Gas Chromatography Laboratory and preparing
corresponding reports. He also maintains the instruments
and assists in the routine operation of the GC laboratory,
including preparation of standards, sample tracking, and the
laboratory quality control program.

Mr. Jarman has nine years of laboratory and instrument
experience, including five years as a Hewlett Packard Field
Service Engineer for gas chromatographs, laboratory data
systems, and mass spectrometers., He also worked as a GC/MS
operator at two certified EPA Contract Laboratories.

Prior to entering the laboratory field, Mr. Jarman worked as
an engineer in the offshore o0il industry and as a technical
writer in consumer electronics.

Membership in Professional Organizations

American Chemical Society

gnRE1



THOMAS C. EMENHISER
Manager, Laboratory Services

Education
B.S., Chemistry, University of Florida

Experience

Mr. Emenhiser is manager of the full-service environmental
laboratory operating from CH2M HILL's Gainesville office.

He has over 12 years of experience in industrial wastewater
treatment, hazardous waste assessment, and water qguality
investigations. He has worked on a wide variety of projects
and has a broad range of experience in several technical
areas.

As manager of the Gainesville laboratory, Mr. Emenhiser
established the laboratory test procedures for analyzing the
indicator parameters for gasoline contamination samples.

The Gainesville laboratory analyzes approximately

100 samples per month for benzene, toluene, and xylenes by
U.S. EPA Method 602. These compounds are the typical
indicator parameters for petroleum hydrocarbon contamination
studies. Mr. Emenhiser is well versed not only in the
details of the analytical procedures but also in
interpreting data sets that assess the extent and the source
{e.g., gasoline, kerosene, diesel fuel) of contamination.

During the last several years, Mr. Emenhiser has been
involved in several projects associated with the EPA's RCRA
and Superfund programs. He was the project team leader for
the Biscayne Aquifer groundwater sampling project. This
project required groundwater sampling of 120 wells in the
Miami area in accordance with EPA sampling protocol,
including maintenance of field notebooks, chain of custody
records, and organic/inorganic traffic reports.

Mr. Emenhiser has been the field manager for several indus-
trial wastewater characterization and treatability studies,
including those conducted for Engelhard Industries at
Attapulgus, Georgia; and Hercules, Inc., at their Gibbstown,
N.J. and Brunswick, Georgia facilities. His
responsibilities on these projects included the
characterization of the strength and quantity of wastewater
streams to determine their overall pollutant load and the
evaluation of alternative experimental techniques (e.qg.,
disseclved air flotation, activated carbon adsorption, jar
test coagulation, and bench-scale biological reactors) for
development of the optimum treatment/disposal system for the
respective facilities.



THOMAS C. EMENHISER

Mr. Emenhiser has been involved in several process designs
for industrial wastewater treatment facilities and spent 6
months in Caracas, Venezuela completing a preliminary design
on the treatment of upgrader and produced wastewaters for
the Lagoven 0il Company.

Mr. Emenhiser also has extensive experience in surface-water
guality investigations. He has been involved in limiting
nutrient investigations and non-point source water guality
and quantity studies for the Florida Sugar Cane League,
Deseret Ranches, and Jacksonville Suburban Utilities.

Membership in Professional Organizations

Water Pollution Control Federation
Florida Pollution Control Association

Publications

with Udai P. Singh, J.I. Garcia-Bengochea, and James E. :
Orban. Cleanup of Miami Drum Hazardous Waste Site. Journal
of Environmental Engineering. 1984,

With Udai P. Singh. Innovative Sampling Techniques for
Ground Water Monitoring at Hazardous Waste Sites.
Ground Water Monitoring Review. 1984.

With Udai P. Singh, Norman N. Hatch, J.I. Garcia-Bengochea,
and James E. Orban. Remedial Investigations at Biscayne
Aquifer Hazardous Waste Sites. Presented at the American
Society of Civil Engineers Specialty Conference on
Environmental Engineering, Los Angeles, California. 1984,

With Rufus J. Bruner, Norman N. Hatch, and Udai P. Singh.
Sampling Procedures for the Biscayne Agquifer Protection
Study. Presented at the National Water Well Association's
Fourth National Symposium and Exposition on Aquifer
Restoration and Ground Water Modeling, Columbus, Ohio.
1984,

With Ross Sproul. Effects of Hydrogen Sulfide in Florida
Groundwaters. Presented at the Third Annual Groundwater
Symposium of the Northwest Florida Water Management
District.



THOMAS C. EMENHISER

With Earl E. Shannon and J.J. Smith, Jr. Anaerobic-Aerobic
Biopond Treatment of Sugarcane Mill Process Wastewaters.
Presented at the 52nd Annual Conference of the Water
Pollution Control Federation, Houston, Texas. 1979,
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AMIR VARSHOVI

Education

University of South Florida B.A. Chemistry

University of Florida. Additional studies in the academic

areas of Environmental Science and Soil Science.

Experience

Responsibilities at CH2M HILL, initially assisted with
metals analysis and sample preparation. Currently
responsible for analysis of organic priority pollutants
using gas chromatography, purge and trap technigques.

Before joining CH2M HILL worked as an analytical chemist for
West Cement plant in Iran. Responsibilities included
elemental analysis of soils using x-ray fluoresence
spectrometry and flame photometry.

Membership in professional organizations.

Water pollution control Federation.
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ISAAC D. LYNCH
Technical Biologist IIT

Education

A.S., Environmental Science Technology, Santa Fe Community
College

Experience

Mr. Lynch is the Inorganic Lab Supervisor for the
Gainesville laboratory. His duties include overseeing the
wet chemistry and metals analysis operations, checking data
for correlation and quality control, and supervising and
training new lab technicians.

Mr. Lynch is experienced in laboratory work, particularly in

inorganic water gquality analyses (i.e., primary and
secondary drinking water standards, etc.). He is skilled in
field sampling, performing atomic absorption
spectrophotometry, and performing and supervising wet
chemistry analyses.

Membership

Florida Society of Environmental Analysis
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RON JONES
Technician

Education

A.S., Environmental Science Technology, Sante Fe Community
College

Experience

In the laboratory in the Gainesville office, Mr. Jones
performs a wide variety of analyses. Some of these include

TKN, NH,, MBAS, oil and grease, cyanide, VOA, and atomic
absorption spectroscopy.

Mr. Jones has a total of nine years of experience in the
laboratory and in the field. As the supervisor of the
environmental science lab at Sante Fe Community College, he
provided the instructional support of envirenmental science
students. During this time, he gained experience in atomic
absorption spectroscopy and gas chromatography.

At the Midwest Research Institute in Kansas City, Missouri,
Mr. Jones gained experience in sampling and analysis of air

pollutants as described in the Federal Register, Methods 1
through 8.

REl/Jones R



MARJORIE BROOKE CARUSO
Laboratory Technician

Education

B.S., Horticulture, The Pennsylvania State University

Experience

Ms. Caruso is a laboratory technician in the Gainesville
office. In this capacity, she performs many analyses
pertaining to water quality criteria (titrations, turbidity,
pH, color, etc.). She also is experienced with Kjeldahl
units and autcanalyzers. Ms, Caruso has conducted analyses

on many different sample matrices such as water, sludge, and
soil.

Before joining CH2M HILL, Ms. Caruso operated a gas
chromatograph as a hydrocarbon well analyst. Ms. Caruso
also operated a mass spectrophotometer (used for
quantitative analysis of elements in plant material} in the

Plant Nutrition Laboratory of the Pennsylvania State
University.

REl/Caruso



TAD R. CONNINE
Technical Biologist II
Education

B.S., University of of Florida, 1986
A.S., Florida State University, 1984

Experience

Mr. Connine's primary functions in CH2M HILL's Gainesville
Environmental Laboratory are digestion and preparation of
samples, and determining metals concentrations by Atomic
Absorbtion spectrophotometry. Tad also performs wet
chemistry analysis.

Mr. Connine was previously employed by ABC Research. There
he digested environmental and food samples, and analyzed for
metals by Atomic Absorbtion spectrophotometry.

Mr. Connine also has experience isclating, identifying, and

mapping human histone genese with human and bacterial
laboratory genetic studies.

gnRE7/046



DONALD E. HASH
Sample Coordinator
Lab Administrator

Education

B.S., Biology, Virginia Polytechnic Institute and State
University; Minor--Chemistry; Minor--Computer Sciences

Experience

Mr. Hash is responsible for a variety of functions in the
CH2M HILL Gainesville Environmental Lab. These include
purchasing/receiving, sample receiving/custody, sample
tracking, data reporting, coordination with field crews,
client/customer contact, sample kits/protocols, chain of
custody requirements, coordination with other labs (internal
and external), and various other clerical duties. He has
also performed GC 601/602 analyses.

Prior to joining CH2M HILL, Mr. Hash has been a commercial
laboratory manager at ABC Research supervising the Food
Chemistry section. Ordering supplies, coordinating
technicians/testing, and performing analyses using GC/EDC,
GC/FID, GC/TSD, GC/TCD on a wide variety of matrices.
Previous to Food Chemistry, Mr. Hash was a member of the
Research Micro Department at ABC performing tests studying
the microbial integrity of foods.

Also, Mr. Hash spent 10 vears in academia doing research at
VPI and SU Department of Anaerobic Microbiology. There, he
published four technical papers in international journals
and spent 5 years developing software for statistical analyses
of bacterial populations in dental patients with
periodontitis.

Membership in Professional Organizations

Florida Society of Environmental Analysts
American Chemical Society

American Society for Microbiologists
Association of Official Analytical Chemists

Publications

Moore, W.E.C., D.E. Hash, L.V. Holdeman, and E.P. Cato.
1980. Polyacrylamide slab gel electrophoresis of soluble
proteins for studies of bacterial floras. Appl. Environ.
Microbiol. 39:900-%07.



DONALD E. HASH

Cato, E.P., D.E. Hash, L.V. Holdeman, and W.E.C. Moore.
1982. Electrophoretic study of Clostridium species. J.
Clin. Microbio. 15:688-702.

Moore, W.E.C., L.V. Holdeman, R.M. Smibert, D.E. Hash, J.A.
Burmeister, and R.R. Ranney. 1982, Bacteriology of severe
periodontitis in young adult humans. Infect. Immun.
38:1137-1148.

Cato, Elizabeth P., John L. Johnson, D.E. Hash, and Lillian
V. Holdeman. 1983, Synonomy of Peptococcus glycinophilus
(Cardon and Barker 1946) Douglas 1957 with
Peptostreptococcus micros (Prevot 1933} Smith 1957 and
electrophoretic differentiation of Peptostreptococcus micros
from Peptococcus magnus (Prevot 1933) Holdeman and Moore
1972, 1Int. J. Syst. Bacteriol. 33:207-210.
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MARILYN WIGLE
Metals Analyst

Education

Coursework, Microbiology, University of Florida
A.A., General Science, Brevard Community College

Additional courses in chemistry and microbiclogy at the
University of Florida

Experience

Ms. Wigle is primarily responsible for the preparation and
analysis of metals samples by atomic absorpticn
spectrophotometry. She also has experience with mercury and
total organic carbon determinations.

Before joining CH2M HILL, Ms. Wigle was a chemist in General
Electric's Battery Business Department in their Advanced
Engineering Laboratory.
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HECTOR HERNANDEZ

Labeoratory Aide

Education

A.A., Business, Santa Fe Community College

Experience

In the Gainesville office laboratory, Mr. Hernandez performs
various analyses which include biochemical oxygen demand,
total suspended solids, total dissolved solids, percent
solids, MBAS, oil and grease analyses, and sample
distillaticn.

Mr. Hernandez has a year experience in laboratory work.
Prior to working in the laboratory Mr. Hernandez worked as
an assistant in an environmental engineering consulting
firm. '
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