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Northern Tampa Bay
Minimum Flows and Levels

Overview

The Northern Tampa Bay area is comprised of the counties of Pinellas, Pasco and the
northern portion of Hillsborough.  These counties are located in southwest Florida and surround
the northern half of Tampa Bay. Pinellas County 15 almost entirely urbanized, as are much of
northwest Hillsborough County and southwestern Pasco County. Inland areas of Pasco are
rapidly becoming urbanized also. Potable water supplies for these counties and municipalities
within these counties are pnincipally from eleven regional wellfields located in Hillsborough and
Pasco counties drawing from the Upper Floridan aquifer,

The first of the regional wellfields began operating in the early 1930's. The eleventh
wellfield began operatieg in 1992, In addition to other sources, wellfields continue to be brought
on-line in the area to meet the potable water supply needs of the Northern Tampa Bay area,

The surface water enviropment within the Northern Tampa Bay area is highly
interconnected with the ground water system. Because of the karst geology that characterizes the
area, a discontinuous and leaky confining fayer provides a relatively good hydraulic connection
oetween the surficial aquifer and the underlying Upper Floridan aguifer. Although localized
areas of good confinement exist, overall the Upper Floridan aquifer is described as poorly to
maoderately confined within the Northern Tampa Bay area. As a result, water levels in the
aquifers are linked, and fluctuate similarly

Without ground water withdrawals, recharge from rainfall to the surficial aquifer and
discharge by evapotranspiration and flow from the surficial aquifer are the only significant
driving forces of these fluctuations. Very little ground water is contributed to the area from
lateral inflow. The variable head in the surficial aquifer in turn largely regulates the recharge to
the Upper Flonidan aquifer through the leaky semi-confining unit. Therefore, the fluctuations in
the surficial aquifer affect the fluctuations in the Upper Floridan aguifer.

An additional stress is mtroduced to this process when ground water withdrawals from
the Upper Floridan aguifer are added. Ground water withdrawals lower the potentiometric
surface of the Upper Floridan aquifer, which in turn increase leakage from the surficial aguifer to
the Upper Flonidan agquifer. This additional recharge 15 referred to as induced recharge. The
result is a lowering of the water table, Assessments have shown that in leaky areas of the
Worthern Tampa Bay area, most of the water withdrawn from the Upper Floridan aquifer by
pumping is derived by vertical leakage downward from the surficial aquifer (Liu and Polmann,
1956). Thus, Upper Flonidan aquifer water level fluctuations caused by ground water
withdrawals affect surficial aquifer water leve! flucuations, as well as the water levels of lakes
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I and wetlands that are connected to the surficial aquifer.

Waters and wetlands account for approsdimately 23 percent of the land area within the
MNorthern Tampa Bay area.

In the mid 1980's, the District declared the northovest Hillsborough County area and
limited portions of Pinellas and Pasco Counties, within which several of the wellfields are
located, to be an “area of special concern” regarding the condition of local water resources.

In 1987 -the District undertook & water resource assessment project (“WRAF™) to
examine the water resources within the area of special concern. In 1989, based on preliminary
information from the WRAP, the District declared an area as the “Northern Tampa Bay Water
Use Caution Area” in recognition of environmental stress identified by the District.

In 1952, the WHAP study area was expanded and became dentified as the “Northern
Tampa Bay Water Resource Assessment Project” (“NTBWHRAP"). The NTBWRAP is the
Disgtrict’s most recent attempt at determining the condition of the water resources in the area of
the regional wellfields. (The NTBWRAP is ameng the materials provided with the White
Papers).

Due 10 environmental stress 1o the water resources in the Northern Tampa Bay area,
Section 373,02 Florida Statures (F.8.), as amended by the Florida Legislature in 1996, directed
. the District to establish minimum flows and levels for the region before October 1, 1987,

Section 373,042, F 8. defines the minimum flow to & surface water course to be the flow below
which additional withdrawals would cause significant harm to the water resources or ecology of
the area. Section 373.042, F.S. defines the minimum level of an aquifer or surface water body to
be the level below which additional withdrawals would cause significant harm to the water
resources of the area. The 1996 amendments to the statute required the Dastrict to adopt
minimum flaws and levels in Hillshorough, Pasco, and Pinellas County for pnionity waters that
are expenencing or may be expected to experience adverse impacts. In response to this
legislative direction, the District established 41 minimum wetland levels, minimum levels for 15
lakes, sea water intrusion aquifer levels, narrative aguifer levels and a minimum flow for the
Tampa Bypass Canal Work is ongoing to establish mimmum flows and levels in the future for
additional water bodies,

Section 373.042, F.5. requires the District to use the best data available to set minimum flows
and levels. The legislative requirement to set the levels by October 1, 1997 was absolute, that is,
there was a limited time to collect additional information. Because of the time deadline, and the
associated requirement to use the best information available, the Distnet was constrained to use
existing data complete with any associated limitations of that data.

The process to develop the methods for determination of minimum flows and levels was an open
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public process with all interested parties invited to participate in the development of
. methodologies for determining the limit at which significant harm oceurs to the lakes, wetlands,
surface water courses and aquifers for which levels must be established. Many lay and technical
representatives of the interested local governments, environmental groups and individuals did
participate in the rule development process through months of meetings, public workshops, and
public heanings

Following this public process the District staff finalized methodologies and minimum levels and
flows for approval by the Governing Board. However, effective July 1, 1957, subparagraph
373.042(1Wa), F-S wasadded. That paragraph directs the District to consider changes and
structural alterations to watersheds, surface waters, and aguifers and the effects such changes and
alterations have had when establishing minimum flows and levels. Therefore, at the Board’s
direction, staff reviewed the previous work, additional data as appropriate, continued meetings
and workshops with affected parties and held public workshops with the Governing Board to
ensure that the changes to the statute had been assimilated into the methodologies.

On October 28, 1998, the Governing Board approved the subject minimum flows and levels.

As permitted under subsection 373.042(4), F.5., five parties requested Scientific Peer Review of
the scientific and technical data and methodologies used to determine the flows and levels. The
purpose of this series of reports is to document for the Scientific Peer Review Panel scientific
and tecknical data and methodologes used to determine the flows and levels for priority waters
. in the Northern Tampa Bay area.

The reports are organized in the following sections. This first section provides a general
explanation of the area, hydrogeology, the Legislatore's direction to the District and the processes
and constraints for the Distriet's establishment of minimum flows and levels. The next four
sections describe the specific methods developed for determination of minimum levels in certain
wetlands, certain lakes, and in the Upper Floridan aquifer, respectively, The last section describes
the methods used to develop the mimmum flow for the Tampa Bypass Canal.
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Establishment of Minimum Levels in Palustrine Cypress Wetlands

Introduction

In December 1996, a group of wetland scientists representing the District and other interested
parties were convened as the “wetland subcommittee of the MFL Technical Committee™ to
develop a method for establishing a wetland minimum |evel pursuant to Section 373.042(1),
Florida Statutes. Summaries of the wetland subcommittes meetings are provided as Appendix
A. The purpose of this paper is to describe the method used to establish 8 minimum level for
palustrine cypress wetlands m the northern Tampa Bay ares as begun by the wetlands
subcommitiee and completed by the District.

The subcommities members agreed that a relationship exists between a wetland’s ecological
condition and hydrologic condition. Imporamt hydrologic parameters include not only the water
stage (level), but also the duration of time water occurs at each stage. Lowered surficial aquifer
levels caused by groundwater withdrawal have a negative influence on wetland water levels and
hydroperiods (SWFWMD, 1996). Wetlands typically exhibit s characteristic response, including
certain changes in vegetation and soils, when subjected to these altered hydrologic conditions
(Rochow, 1994). The degree of ecological response is directly related to the magnitude of the
hvdrologic change.

Due w0 time constraints, the subcommitiee chose 10 use existing data as our primary source of
information from which to derive 2 minimum level. Wetland studies and monitoring programs
conducted in the vicinity of large groundwater withdrawals in the region have established an
extensive body of data on wetland vegetation, soils, and hydrologic conditions (Rochow, 1994),
Drata collected by various entities on various projects over a period of two decades was evaluated
for this study. Due to the variety of sources, the body of existing data represents a variety of
collection methods, study periods, frequency and intensity of data collection efforis, and
reporting formats, In conformance with a statmory regairemennt, the best available information
was used in establishing 8 minimum level for palustrine cypress wetiands.

Considering stannory requirements, and the constraints associated with meeting these
requirements, the purpose of this study was to achieve the following objectives:

1. Investigate the relationship between certain ecological parameters and hydrologic
parameters in wetlands.

2. Identify a hydrologic threshold, expressed as a water level, beyond which it would be
reasonable to expect that “significant harm™ will occur in a wetland.




Methods

Selection of reference wetlands

Compilation of existing data from all known sources in the region yielded varying levels of
information on 655 wetland sites, compnsing a variety of wetland types, and mostly located in
the vicinity of municipal wellfields in Hillsborough and Pasco counties. The subcommittee
focused on isolated cypress swamps because the bulk of available data was collected from this
wetland type’. In addition, this type of wetland is abundant throughout the study area,

Water level data varied considerably among wetland sites examined for inclusion in this study.
Water levels were measured at various frequencics ranging from daily readings to occasional
observations. Varations i frequency occur not only among sets but also within sets. The
period of record also varies considerably among the wetland sites examined since the data
originate from & host of studies conducted by various parties for various purposes over more than
two decades. The period of record used in our study, weter years 1989 through 1995, was
chosen because i is believed long enough to be comsidered representative of long term
conditions and lessens the effect of a single year with uncommonly wet or dry conditions.
Although a longer period of record may have provided better hydrologic information,
requirements for a longer period of record would further reduce the pumber of available wetland
sites.

Reference wetlands selected for thas analysis were required to meet the following criteria;

1. Wetlands are classified as palustrine {isolated) cypress swamps.

2. Adequate water level data, collected af least monthly, allow comparison with other
wetlands during the period over the period of water vears 1989 through 19952

3. Duches or other features that divert or obstruct surface water flows have not
substantially abtered the drainage characteristics of the basin contributing runoff directly
to the wetland.

4. Sites are accessible to collect/verify ecological assessment mformation and survey
normal pool indicators.

3. Wetland size is greater than one half acre.

Thirty-six of the original 655 wetland monitoring sites met the selection eriteria and were chosen
as reference wetlands, Data from each of the reference wetlands consists of messured water
levels, both above and below ground surface, categorical ratings of nine ecological assessment
criteria, and & determination of the normal pool elevation. The location of these wetlands is
shown in Figure 1.

| Further studies will sesk 1o determime an appropriste minimum level i other wetland fypes and m regions where
other wetlind types are more prevalent.

1 We uitimaiely acoepred rwenty- eight sites with six vears, six sites with fve vears and two siles with four years of
2




Ecological assessment of reference wetlands

Wetlands affected by groundwater withdrawal exhibit a characteristic pattern of changes
imcluding soil loss, tree mortality, and changes in vegetation composition and zonation. Wetland
monmoring programs implemented by the District and water supply entities assess wetlands
similarly by some measure of these parameters. In order to provide a consistent rating format for
wetland ecological assessments, all reference wetlands in this study were assessed using a single
rating method developed by Biological Research Associates, Inc.

The rating method provides for the measurement of nine parameters including groundeover
composition, shrub strata composition, overstory composition, canopy condition, incidence of
leaning or fallen trees, “weedy species™ (Le. abundance of opportunistic invaders), “succession”
(ic. changes in vegstation zonation), soil subsidence (i.e. soil loss), and presence of hydrologic
indicators. Each of the nine field measurements is recorded using a categorical rating of one,
two or three. A rating of three represents the least departure from what s assumed to be the
unaltered condition while a rating of one represents the greatest degres of departure. Categorical
descriptions for each rated parameter are summarized in Table 1.

All of the ecological parameters used in the field evaluation form for wetlands are ultimately
related 1o hydrologic conditions in the wetlapd. This relationship is complex, however, and
appears 1o be affected by other factors, such as fre fequency, soil organic content, and the
proximity of invading species. As a result, variability exists among individusl parameters within
a wetland and among wetlands. The parameters are not equally responsive to hvdrologic change
and raw scores for affected wetlands are often comprised of a mix of ones, twos, and threes.

The period of elapsed time from the initial hydrologic impact is also a determining factor in
wetland response. Tree fall, for instance, is generally not prevalent in an affected wetland until
sufficient time has elapsed for soil loss 10 expose ree mots. Another example parameter is
change in overstory composition, which tends to occur much slower than changes in the
composition of lower vegetation strata,  As a result, the rature and degree of change in the
measured ecological parameters varies over time.

To help ensure thei the relationship between wetlend ecological conditions and hydrologic
conditions was not obscured by less sensitive indicators, a Spearman rank correlation matrix was
calculated between the ficld measured categorical responses and the median value of the stage
frequency curve (P50)". The results are summarized graphically in Figure 2 and presented, in
full, in Appendix B. The ecological parameters appear to be divided into two broad groups. The
first group, consisting of the five highest comelations, is comprised of succession, hydrology,
weedy species, soil subsidemce, and shrub composition. The remaining four parameters,
inclading groundcover composition, canopy condition, leaning/fallen trees, and overstory

3 Hydrodogic conditions are nol completely represented by & stage frequency curve, There are other ficiors such &
seasomil vanations and the rate of change of water levels may affect 8 wetland’s ecobogical response.  Because this
method of anabvis wilizes the median value (P30) of the stage durstion curve, il i possible that ot all of the
eeological parameters being measured in the field are related to this P50 value. Additional variability may be caused
by etrors in field measurements.




composition, have a noticeably lower degree of correlation with the median stage. In addiion.
the correlation berween P50 and the categories I::unmg.-’flll-:n trées and overslory composition 15
not siatistically significant (o = 0.05).

The parameters ground cover, canopy condition, leaning/fallen trees, and oversiory compasition
were dropped from the rating method uwsed in this study because of ther relatively low
correlation with the P50 of the stage duration curves. In addition, the parameter labeled
hydrology was omifted because it is a measure of the cause (hydrologic change) rather than the
effect (ecological response). This parameter represents the investigator's assessment of whether
the wetland is being inundated on & regular or normal frequency to the proper level. In certain
wetland monitoring programs, this parameter is used as a surrogate for the actual water levels
when evaluating wetlands without hydrologic data. It was unnecessary in this analvsis because
actual water level data exists for all selected reference sites.

Only the four most sensitive ecological parameters: Succession, Weedy Species, Soil
Subsidence, and Shrubs were used to rank the reference wetlands. This subset of the nine
measured parametlers was chosen to reduce varability and to focus on early change indicators
rather than those associated with a delayed response. The final four ecologicel parameters are
also correlated with each other and are redundant to &n extent {e.g. the correlation berween Sail
Sobsidence and Shrubs 15 64 percent). All four categories were retained in the ecological
assessment 10 minimize the effects of subjectivity in field measurements. In this manner, an
erTonecus score In one category will have minima)l effect upon the overall score. Table 2 lists the
reference wetlands along with the field ratings for each of the four ecological parameters and the
overall median score.

The subcommittee was unwilling to identify a threshold rating beyond whick significamt harm
had oceurred in a wetland because the determination of “harm” was considered a value
Judgement withowt scientific definition. The subcommittee agreed, however, that those wetlands
with median ratings greater than 2.5 were “not significantly changed™, while those with median
ratimgs of 2.5 or less were “significantly changed”, based on the four most sensitive ecological
assessment criteria. Wetlands with median scores less than two were later classified by the
Distriet as “severely alered™. The final reference data set contains twenty-one wetlands in
which alterations in ecological conditions are not considered significant, eleven with significant
alieration, and four with severe alteration.

Establishment of normal pool elevation as a datam

An elevation datum was established in each wetland to standardize the measured water levels
and facilitate comparison among wetlands. The datum used is often referred 1o as the “normal
pool” elevation, a wetland level commonly used in the design of wetland stormwater treatment
systems {SWFWMD, 1988). This level can be consistently identified in cypress swamps based
on the similar vertical locations of several indicators of inundation (Hull et al, 1989; Biological

4 The Dhsrrict's Governing Board subsequently made o policy decision to equate significant herm, as referenced m
lavw, with significant change in a wetlend, as determined by the subcommitiee. The terms “change™ and “alteration™
are used synonymously in this paper.
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Research Associates, 1996). In wetlands where declining water levels have caused the
downward migration of certain normal pool indicators, more persistent indicators of the
unaftered normal pool elevation were used 1o establish the datum. All analyses have been
conducted relative to this elevation.

Rephicate measurements were taken of normal pool indicators in esch wetland. Indicators used
include:

1. The elevation of the root crown of Lyonia hicide was used whenever matore
specimens were present in the wetland and this indicator appeared coincident with
other indicators.

2. The lower limit of epiphytic bryophytes growing on cypress trees (a.k.a. moss collars)
was used when this indicator appeared coincident with other indicators and showed
no evidence of downwerd migration due to declining water levels.

3. The upper limit of adventitious roots on Hypericum fasiculatum was used when
coincident with other Jonger-term indicators.

4. The inflection point on the buftress of cypress trees was used in the absence of other
suitable indicators except when the ground surface appeared sunken due to soil
subsidence.

5. The ground elevation of cypress growing at the outside edge of the dome was used if
no other suitable indicators could be measured.

All indicators were marked using flagging tape and neils until they were Jocated by a registered
professional surveyor® Surveved elevations of all normal pool indicators in reference wetlands
are provided in Appendix C. Normal pool elevations were independently verified by an
environmenta! consultant retained by the West Coast Regional Water Supply Authority
iBerryman & Hennigar, 1997).

Hydrulogic assessment of refereace wetlands

Water level data were first converted into water elevations referenced to 1929 National Geodetic
Vertical Datum (NGVD). Although some data were already referenced to NGVD, other data
were referenced to ground level at the point of measurement or the “palmetto hine™ (ie. the
waterward extent of Serenoa repens). Each site was surveyed by a registered professional
surveyor to csigblish 8 benchmark referenced to NGVD. The survey data, supplemented by
personal communication with the individuals who collected the original data, were then used 10
convert the raw water level data to water elevations, To maintain consistency of the time spans,

all data were averaged to monthly water level elevations. Water level data for all reference
wetlands is provided in Appendix D.

Hydrographs were prepared for all the wetland sites showing the water levels and the pormal

% The six Green Swamp sites had benchmarks that had been previoushy surveyed. Staff gage readings at these sies
can be referenced to NGVD. MNormal pool mdicator sievations at these sites were determined by measuring the
distance above & known water bavel glevation,
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pool elevation. This was done to identify abnormal data including inappropriste normal pool
elevations, or abnormal warer level information.  Sites comtaining problems or potential problems
were eliminated wntil those problems were resolved. Appendix E contains the hydrographs for
all thirty-six reference sites used in this analysis.

Stage frequencics were calculated for each wetland site. Stage, in this case, cormesponds 1o the
departure of the water level from the pormal pool elevation. The Cunnane formula (Cunnane,
1978) was used i calculating the cumulative frequencies:

p=fi-04)/{n+02)
where i = the cumulative number of days
andn = the toral mumber of days

Some sites had missing data and # is unknown whether the missing observations are due to the
data not being collected or whether the staff gages and wells were dry and simply not recorded.
With missing data, a placeholder was mserted for missing date to keep adjacenmt readings from
having unrealistic time weights assigned 1o them. For example, if data existed for January and
March but not February, a blank entry was inserted for February to maintain the uniform time
siep. In the above example, depending wpon how one calculates the time step, January might be
weighted by 58 days and March by 31 days whereas by using a placeholder each would receive
only their respective time weights of 30 and 31 days.

Because some data is missing, not all sites have stages to associate with all frequencies. For
example, if 30 percent of the time the sile is dry, stage frequency can only be characterized for
the 70 percent of the time that the site has water level data.  For this reason, the stage frequency
curves are constructed in terms of percentage of time the stage s below historic normal pool (1-
pl. Although some curves stop before reaching 100 percent, we presume this would be less than
the lowest observed value. This presumption affects a very small portion of the overall data and
as such should have little or no effect upon the results.

Results and Conclusions

Figure 3 combines the results of the stage frequency analysis with the results of the ecological
assessments. The figure shows that the stage duration curves of wetlands categorized as not
significantly altered exhibit the least departure from normal pool when compared to wetlands
categorized as significantly or severely altered, The figure aiso shows that stage frequency
curves of wetlands showing little or no alteration exhibit a great deal of similarity and the P50
values for these wetlands occur within a relatively narrow range. In comparison, stage frequency
curves for wetlands categorized as significantly or severely altered show a higher degree of
dispersion and & much wider range of lower P50 values, reflecting a relatively wide gradient of
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hydrologic conditions in alered wetlands without an effective lower limit to water level
lowering.

Figure 3 suggests that a hydrologic threshold for significant ecological change can be
represented conceptually by a stage frequency curve that separates wetlands rated not
significantly altered (above the curve) from wetlands rated significantly altered (below the
curve]. The difference between the P50 elevation and the elevation of normal pool appears 1o be
a useful threshold statistic to distinguish wetlands on this basis,

A Kolmogorov-Smirnov two sample test was used to test the hypothesis that wetlands rated as
not significantly attered come from the same sampling distribution as wetlands in other alteration
categories. Results of this test are summarized in Figure 4. Full data are provided in Appendix
F. The hypothesis is rejected when wetlands rated as not significantly aliered are compared to
either of the more severe alteration categories. The hypothesis cannot be rejected, however,
when wetlands rated as significantly altered are compared 1o those rated as severely ahered. As
a resuli, wetlands eategorized as significantly altered and severely altered were combined inic
one alteration category.

A Kolmogorov-Smimov onc sample test was performed for each alteration category to test the
assumption that the data are normally distributed. In each case, we are unable to reject an
assumption of normality. The resulls are summarized in Figures 5 and 6. Using estimates of the
mean and standard deviation obtained by a “bootstrapping™ technique (Moonsy & Duval, 1993)
vielded essentially the same results. Full data are provided in Appendix G.

A threshold statistic (P50 departure from normal poel) distinguishing wetlands reted as not
significant]y altered from the combined categories of altered wetlands wes determined by
graphing the normal cumulative frequency function for each category (Figure 7). The
tersection of the CFF lines identifies the level at which alpha and beta errors are equal, This
mntersection occurs at & point between 1.8 and 1.9 feet below normal pool. Using this threshold,
the probability of incorrectly predicting that & wetland will be significantly altered is estimated at
5 percent and the probability of incorrectly predicting that a wetland is not significantly aliered is
estimated at 5 percent.

Based on this analysis, a palustrine cypress swamp is predicted to show signs of significam
alteration if the median stage (based on a six vear stage record) is lowered to a level berween 1.8
and 1.9 feet below the unaltered normal pool elevation. As a policy decision, the District
Governing Board determined that wetlands identified as significantly altered had been
“significantly harmed”. The District Governing Board adopted minimum levels for an initial
group of forty-one “sentry”™ wetlands®, egiablishing this level 1.8 feet below the elevation of
normal pool”. A wetland is determined to be below its minimum level if the median siage (based
on a long-term stage record) is below the adopted minimum level.

e —

— — —

¢ It is anticipsted that additional sentry wetlands will be added over time to establish & more comprehensive
manitormg network over the entire mrea
7 Al the time of sdoption by the Governing Board, results indicated that the appropriate offset was 1.8 fect below
normal pool. Subsequent corrections to the elevation dats increased the caleulated valoe to 1.87 feet
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Figure 1. Locations of Reference Wetlands
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Table 1. Descriptions of ecological rating categories used to classify reference wetlands.

—r—

Indicator Rating = | Rating =2 Rating = 3
Weedy Species dominant cOmmOon rare
Hydrology water marks absent water marks present | water marks clearly
but faimnt evident and seasonally
{inappropriate for appropriate
| season)
| Succession species characteristic | species charactenistic | species characteristic of
of drier systems of drier systems | drier systems neither
present in abundance | occasionally present | abundant nor
(or occuring at edge | occasionally present
| of wetland)
1
Sail fissured, oxidized, unseasonably dry, seasonally appropriate
obvious subsidence subsidence up to 6
=6 inches inches
Shrubs <30%% OBL or 30 - 75% OBL or =T3% OBL or FACW
FACW FACW
Canopy Foliage >50% standing dead | 10 - 5084 standing <1{%% standing dead or
or thin dead or thin thin
Crroundcover | <30% OBL or 50 - 75% OBL or >75% OBL or FACW
FACW FACW
| Leaning or Fallen =50 leaning or 10 = 50% leaning or | <10% leaning or fallen
| Trees fallen fallen
Overstory <50% OBL or 50 - 75% OBL or >75% OBL or FACW
Dominance FACW

| FACW




Table 2. Ecological ratings of reference wetlands.

" Fraid Scores

Madinn
MNaaros Site P5O{t) Weady Succession Sofl Shrubs Scom

WS 1 -0.42 3 3 3 3 3
WC34zIME 2 =0.53 3 3 Z 3 3
STEKN 3 .81 3 3 3 3 3
@1 4 .52 3 3 3 3 3
STE M ] -0.83 3 3 3 3 3
NW12E ] =084 3 3 3 3 3
201 ) T 0.B& 3 3 3 3 3
o8 8 081 3 3 3 3 3
G3 ] =64 3 3 3 3 3
NWa1 10 .6 3 3 3 3 3
se7 11 -1.00 3 3 2 3 3
576 12 =1.04 3 3 3 3 3
S.E. REC 13 -1.11 3 3 3 a 3
ST0 T 1,12 3 3 3 3 3
MESE 15 =147 3 3 3 3 a
Gid 16 =1.23 3 3 3 3 3
142817 17 A27 3 3 3 3 3
G2 18 -1.38 3 3 3 3 3
e] 10 =187 3 3 3 3 3
WC30zR1e 20 -2.19 1 3 3 3 3
NC242ZT1T 21 225 2 2 Z 3 2
EW11 2 -2.30 3 3 3 3 3

584 23 =283 3 2 2 3 2.5

WCI10ZB1T 24 -3.08 1 3 £ 3 25
510 25 <347 2 2 2 3 2
ETH CEN 268 -3.78 2 2 2 3 2
MEB2B 27 =401 2 2 2 2 2
MB3C 28 -4, 14 3 2 2 2 2

w1 26 -5.37 1 1 2 3 1.8

WaT 1] =5.51 1 2 3 3 2.5
530 an =5.80 1 1 1 2 1
W60 az -5.10 2 2 2z 2 2
NBE3] 33 £33 2 2 2 1 2

Wi 3 -£.33 1 2 2 1 1.6
B35 35 4.50 2 2 2 2 2
S44 B 480 1 1 1 1 1




Appendix A. Summaries of wetland subcommities mectings.




MEETING SUMMARY CHMHILL

December 16, 1996 SWFWMD MFL Wetland

Subcommittee Meeting

ATTEHDEES: Jimn Bays/CH2M HILL Phil Davis/SDI
Shirley Denton/BRA Ted Rochow /SWFWMD
Chris Shea/WCRWSA Lopez/SWFWMD
Foss McWilllams Richard Schultzr/SWFWMD

FROM Jimn Bays/TPA

DATE: December 17, 1996

The Minizvum Flows & Levels Wetlands Subcommittee met at the SWFWMD Tampa office
at 1330 Decemnber 16, 1996. The purpose of the meeting was to review progress in

an inventory of wetland monitoring locations in the northern Tampa Bay area
that could be suitable for developing relationships between wetland functions and

hydrological parameters. This meeting followed a progress-report conference call held at
1600 on Thursday December 12

Action Ttems=

1. Richard Schultz would coordinate with Shirley Denton to meld his summary of well and
wetland monitoring locations with her summary of wetland monitoring stations that
have quantitative ecologiral information

2 All members of the subcomumittes were requested to develop a list of ecological or
biclogical parameters that could potentially be used to indicate when ecological change
has taken place. These lists would then be compared and discussed, with the goal of

developing a common or condensed list of parameters that we could then extract from
the data set and used for analysis.

General:

e Richard Shultz showed that of the master list of 655 wetland monitoring sites assemnbled
by Shirley Denton, 302 of the sites ocourred within 0.5 miles of 1 to 6 monitoring wells.
Of these 302 wetlands, 252 were within 0.5 miles of a surficial and a Floridan well.
Richard was going to identify the subset which of these with staff gage data. It was felt
that perhaps B0 sites may have staff gage data entered in the data base.

¢ Richard prepared a pie chart that demonstrated that the bulk of the wetlands in the data
base are cypress wetlands, with several other types included. It is not clear if the data
set completely reflects the distribution of wetland types within the region.

» There was considerable discussion about wetland type nemenclature A convention will

have to be reached on how to classify certain types of wetlands, when the fial data set is
astablished (=.g. what to call the cypress “donut”, dverine forest, stc).

Wi 21 T CO: 1
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Manny suggested accessing data bases on wetlands from ERP files that were created for
mitigation. Discussion followed; Manny would look into how available these data were,
and what level of effort may be invalved.

Chris Shea had reviewed Shirley’s list, and had made some corrections. These were to
be given to Shirley. He though it best to have the consultants review the summary for
accuracy. The time allotted to the MFL workshop might not be sufficient to allow this.

Ted suggested using some sites as a prototype for analysis and interpretation. He
presented examples of wetland cover time series in several wetlands in Starkey and
Cypress Creek well fields.

Considerable discussion followed on how to associate a range of wetland ecological
parameters with hydrological parameters. Richard suggested relating the SWFWMD
weiland health ratings to spatial drawdown extent. Shitley suggested that the 1-3
rankings used in her analysis could be useful. Ross was concernad about means of
measuring subsidence as difficult to quantify, Ted suggested that long-term i

of loss of sensitive species is a useful indicator of change. Manny echoed that the use of
indicator species would be a useful focus. Chris cautioned that use of indicator species
may be too complex, and that a simpler index could be more useful. Work is currently
being performed on this by Berryman & Henigar.

More discussion followed in this vein, but concluded with the assigrunent that all would
be tasked with preparing a list of indicators, e.g. indicator wetland species (maidencane,
pickerelweed), upper transitional species, weedy species, soil subsidence, treefall These
would be compared and a common set of indicaters would be developed, if possible.
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MEETING SUMMARY CHATHILL

December 19, 1996 MFL Wetland Subcommittee
Meeting

ATTEMDEES: MFL Wetland Subcormmittes
PG Jim Bays/CH2M HILL
DATE: Decermnber 31, 1996; Revised January 3, 1996 after 1/2/97 review by

subcommmitiee

The Minimum Flows and Levels Technical Subcommittes met on Thursday December 19,
1996 at 130 p.m. Subcommittes members include:

| I I T |

Jim Bays/CH2M HILL

Phil Dr-"isf_SDI (not present)

Shirley Denton/BRA

Manny Lopez/SWFWMD

Ross McWilliams for Hillsborough County
Ted Rochow /SWFWMD

Richard Schultz /SWFWMD

Chris Shea /WCEWSA

Others in attendance included Patty Fesmire/WCRWSA, Scott Emery for Hillsborough
County and Clark Hull for SWFWMD.

The mesting purpose was to review progress in assembling a data base of ecological data
from monitoring stations within the Hillsborrugh-Pasco-Finellas County area, and to
further discussion on analytical approaches. N set agenda was provided.

Broad discussion centered around each topic. The following summarizes major points and
action items resulting from the meeting.

e Data Base Progress

Shirley Denton produced a hard copy of the data base. The types and relative quality of
the data available for each site were indicated by a code system developed by Shirley.
The data base was reviewed during the meeting, and vegetation type categories were
discussed, and adjusted. Some corrections were needed; these would be addressed by
Shea and Rochow for Authority and SWFWMD stations, respectively.
Wetland types in the data base were tallied by type code, yielding the following:

-~ 91 sties w/herbaceous data

- 51 sites with canopy data

~ 60 sites with herbaceous plant data and long-term hydroperiod data

- 48 sites with canopy and long-term hydroperiod data.
Sites preferred for analysis will initially be focused on those with good long-term
hydroperiod data.
Sites will be classified using the following general wetland type categories

- 5 cypress strand

Tt 5 1 oo I
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- C cypress isclated
- R hardwood contiguous
- H hardwoad

- M marsh

- CM cypress marsh

wﬂpﬁnmmfmndmhmmkhuﬂﬂhhn-npmmmhﬁﬂﬂyhr
pnch‘cllpu:pnlﬂwmhdurlﬂniwiﬂxmhu Wet prairie fringes 3

Wui&:uh;iﬂlhﬂiﬂlnmﬁhtupi:m not specifically discussed. Proposed
imiiﬂmﬁwuuﬂhdumuqdntuﬁtnmmuﬁng,xheduhdfm]mrylu



MEETIHNG SUMMARY CHM HILL

January 2, 1997 MFL Wetland Subcommittee Meeting

ATTEMDEES: MFL Wetland Subcommittes
FROM: Jim Bays/CH2M HILL
DATE: January &, 1997

The Minimum Flows and Levels Technical Subcommittes met on Thursday January 2, 1957,
at 0900 a.m. Subcommittes members include:

Jim Bays/CH2M HILL

Phil Davis/SDI (not present)

Shirley Denton /BRA

Manny Lopez/SWFWMD

Ross McWilliams for Hillsborough County (not present)
Ted Rochow /SWFWMD

- Richard Schultz/SWFWMD

~ Chris Shea/WCRWSA

Others in attendance included Scott Emery for Hillsborough County and Clark Hull for
SWFWMD.

T

[ T |

The meeting purpose was to (1) review progress in assembling a data base of ecological
data from monitoring stations within the Hillsborough-Pasco-Pinellas County area, and (2)
to review proposed ecological indicators of hydrologic change. An agenda is attached.

Minutes of the December 19, 1996 meeting were reviewed and amended. A revised copy is
attached.

The following summarizes major points and action itemns resulting from the meeting.
*"Mormal Pool” Hydroperiod Assessment

- Ted Rochow posted three example relationships that may serve to describe vegetative
trends in response to hydroperiod changes. These are attached to this memoranduam.
- Considerable discussion followed on the definition of normal or mean pool, and how it
is determined. Clark provided a diagram of a cypress trunk illustrating the relative
position and indicators used in setting Normal Pocl and Seasonal High Water., and
example hydroperiods in isolated and riverine wetlands. The attendees agreed that
some form of standard relative elevation for measuring hydroperiods was desirable and
a significant improvement from using wetland ground surface, but there is
disagreement as to whether normal, seasonal high, or other standard elevation should
be used. At this point, it was determined that we will proceed with the hydroperiod
data such as it is, and try to work out elevation related concerns later.
Data Base Progress

~ Shirley Denton produced a revised hard copy of the data base. Some corrections to
wetland type and data assessment were still thought to be needed, but it was the sense
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of the attendees that we need to start performing at least preliminary analyses now, and
that there is not sufficient time to perfectly classify all wetland sites.
'.' » Ecological Indicators

~ The following list of categories of ecological indicators of hydrologic change were
developed by going around the table and everyone presented and contributed their
on what indicators may prove useful, a priority for their analysis, and
expected utility of the available data.
Priority Category

A Indicator Plant Species and Community Zonation (inchudes aquatic
and terrestrial composition}
B Fire (scarring, lateral intrusion into wetlands, return frequency)
A Tree Canopy Condition (mortality /tree fall /basal area /density)
B Loss of wildlife habitat (including reptiles, amphibians, birds,
. mammals, habitat use characteristics, e.g. bird rookery)
B Soil subsidence

- The priorities for the above reflects judpments about the availability and quality of the
data, as well as an interest in developing “early” indicators of change.

= The following list of plant indicators was developed for initial testing by Rochow. At
the meeting, comparisons were made with a list of indicator plant species developed by
Cr. John Rice for WCRWSA. After some discussion, Subcommittes members agreed

. that for initial trial analyses the following list would be suitable..
Decreasers Increasers
(decrease with decreasing hydroperiod) (increase with decreasing hydroperind)
Eriocrulom sp. Eupatorium
Sphagnum sp. Andropogon
Pontederin Amphicarpum
Nymphaea Eutharmin minor
Nymphaides Raubus
Sagittaria Axtnopus
Bacope corolinizng Lycopus
Polyzala lutea/nana/cymesa. Pinus
Xyris (fimbrigta) Paederia
Rinmchospora tracyti/corniculate/inundata Paspalum notatum
Eleocharis sp. (except baldwing) Blechnum
Drosera sp. Woodwardiz
Hypericum fasciculatum
Juncus repens Smilax sp. (glouca)

~ This list of decreasers and increasers conflicts in some ways with the classification
developed by the WCREWSA consultant Shea would try to bring John Rice to the next
scheduled meeting of the Subcomunittes to discuss.



mtwmmm

- The understanding of the attendess was that the cover estimates for each of these

#pudﬂﬁurlghmﬂﬁmwwlﬂbemmmdbyuh;wr.mdﬂutﬂﬁdnhmﬂdbe
. parﬂyedwihhyﬂpuinddah.%ﬂ:phuphmltﬂﬁpninuthuﬂsm

standard way of presenting this information. Schultz and Rochow were going to work
together with the available SWFWMD data to show ways of analyzing the data.

~ The necessity of protecting lake edge wetlands was mentioned and it was noted that
information developed for cypress wetlands would help in protecting these wetlands.

e The next meeting was scheduled for 0900 January 7 , 1997 at SWFWMD Tampa. For that
m:ﬁng,wtnriilrwiewmyoimtilﬁﬂaluulyﬂ!spufnmndbyﬁmwm&uluand
my-amus,udhnﬂhmuthewmmﬁutﬂrwmkﬁuﬂuhnﬂcmﬁheh
available

PR =



MEETING SUMMARY CHMHILL

January 7, 1997 MFL Wetland Subcommittee Meeting

ATTEMDEES: MFL Wetland Subcommittese
FROM: Jim Bays/CH2M HILL . -
DATE: January &, 1957 '

p—_

The Minimum Flows and Levels Technical Subcommittee met on Tuesday January 7, 1997,
ar 0900 a.m. Subcommities members inchude:

- Jim Bays/CH2M HILL

= Phil Davis/5D{

Shirley Denton/BRA

Manny Lopez/SWFWMD

Ross McWilliams for Hillsborough County

Ted Rochow /SWFWMD

Richard Schultz /SWFWMD

Chris Shea/WCRWSA

Others in attendance included Scott Emery for Hilisberough County Jenny Hinton for
FDEP, Dr. John Rice and Dan Schovutz of Berryman & Henigar for WCRWSA.

The meeting purpose was to (1) receive an impromptu presentation by John Rice and Dan
Schenutz on their recent work in developing a list of "decreaser” and “increaser” indicator
plant species. and discuss ways that this information could be applied to the MFL process,
and (2) to review the progress in assembling a data base of ecological data from menitoring
stations within the Hillsborough-Pasco-Finellas County area. An agenda is attached.

Minutes of the January 2, 1996 meeting were briefly reviewed; Rochow provided several
corrections that were included. A revised copy is attached.

The following summarizes major points and action jtems resulung from the meeting.
s Wetland Trend Vegetative Indicator Review

- John Rice and Dan Schmutz provided a summary overview of their work for the
Authority in developing a list of plant species that show statistically significant
increasing or decreasing trends as hydroperiods decrease in altered wetlands. This
work has been performed as part of the Authority Environmental Management Plan.
Dan ilhustrated the concept that plant species are distributed along a complex spatial
and temporal hydroperiod gradient, and that by statistically comparing the ocourrence
and relative abundance of plants before and after hydrologic changes have been noted,
it is possible to assign a “decreaser”, “increaser”, “transitional” or other status to the
plant. This analysis used sophisticated and innovative resampling methods from a data
set comprised of transect plant cover totals averaged for a given wetland, with each
transect sample event comprising a data point. Some data sources extend overa 17-

year period.

I

LI I
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Considerable discussion followed; substantial overlap was found with the list
developed by the MFL wetlands group. Some important points included the high
specificity of a species list for specific wellfield study areas (species unique to well fields
included 59 Crossbar, 14 Cypress Creek, 44 Starkey, 31 North Pasco); the lack of precise
topographic information for individual quadrats; difficulties with varying degrees of
taxonomic identification between observers and seasons; apparent goodness of a
classification as a decreaser or increaser depending in some cases on the “starting
point”; importance of using species - genera or families is probably too broad a
=175 .
This method was found to be superior than the use of the National Wetlands Inventory
(NW1) classification for trend assessment and monitoring applications. It was noted
that the NW| was prepared as a wetland classification tool, not for trend assessment.
It was also noted that use of the trend indicator alone would net be complete; other
types of data should be used (e.g. hydroperiod).
Orther important factors were described as not taken inte account directly by this
method, incheding depth of inundation, fire history.
Concern was expressed that rushing through eur analysis for the sake of the legislative
deadline may lead to 2 f2ulty conclusion on the use of appropriate indicator plants. We
may have to define a stopgap measure to use, until a more complete analysis is
. performed,
Much more discussion followed on the use of adjacent shallow wells as an indicator of
hydroperiod or surrogate for a wetland, with a return to the need for precisely surveyed
topographic data at all quadrats and transects, and concern expressed over the need to
consider the wetland dep&umdﬁdeﬂopuv&mnmn&hﬁnguﬂh:huﬂnwwﬂld:um
develop hydroperiod relati
Much nf the discussion appeared to be return to ideas and suggestions that would
improve a monitoring program. Discussions about how to relate this information to
significant harm were not conclusive at this time.
John suggested that the data analysis effort could be streamlined by focusing on wet
season vegetative measurements. :
The MFL Wetlands Subcommittee extended their thanks and appreciation to Dan and
John for their time, high quality analysis and presentation, and their suggestions.
Data Base Progress

Shirley Denton provided an electronic copy of vegetative data to Richard Schultz for his
use

Discussion on the data base focused briefly on the concept that it may not be possibie to
fully explore the data for all wetlands. Some effort would have to be spent on reducing
the effort to a more manageable group of demonstration sites that would illustrate a
methodology for analysis. The compiled “shorter list” of wetland stations may have to
suffice for now.

Ecological Indicators

Ted and Richard provided a summary overview of the analysis of some of Ted's data
using a ratio of increaser to decreaser categories established at the 1/2/97 meeting.
They have applied this list to the observations in Wetland B at Cypress Creek, and
plotted the data with a steep change in water table elevation of 6 feet measured in an
admrent well. The results show a very rapid inflection in the ratio with a decline in
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water tabie elevation. More sites will be analyzed by Ted and Rich, and results will be
reviewed at the next meeting.

~  In order to broaden the analysis from simply herbaceous species, other data sets will be
needed. Bays will work with Shea to assemble a tree canopy dats set for similar
analysis, and Shirley Denton will assemble a data base of the ranked site assessment
data. Chris will assembie a list describing the status of the survey work in the well
felds, and Bays will fax to the group.

- All agreed on the benefit of several lines of analysis to describe ecological changes, with
expectations that they will converge on a range of hydrologic changes that may used to
: e level
- Progress of the group was reviewed by all, and the following summary is offered:

1. Progress has been siow. However, The emphasis has been on establishing a coromen
data base and approach for assessing what changes have taken place in
relation to hydrological changes, and of these, what can be deemed significant.

2 The group has assembled a list of decreaser and increaser plant species that will be used
as a tool for describing hydrologic change, and could be used in a wetland site .
assessment methodology.

3. The group has prepared a prioritized list of or ecological indicators for analysis. Data
availability and quality weighed strongly in the priority ranking. All yield valuable
information on change to a wetland, and its importance. However, for the time being,
we will focus on the herbaceous and canopy data, where it exists.

4 The group has assembled a data base of wetland stations that could be used to
quantitatively characterize vegetative and other indicator response to change in
hydroperiod, and be extension, changes in adjacent aquifer welis. A list of adjacent
wells has been identified for correlation of ecological changes with hydrological
changes. Analysis will soon reveal the benefit of this approach. .

The next maeting was scheduled for 0900 Wednesday January 15 at SWFWMD.




Minimum Flows and Levels Subcommittee

Suggested Agenda
January 7, 1997

0900 & SWFWMD Tampa office
US HWY. 30

1. Review and Correct Meeting Minutes

= January 2, 1997 Minutes
2 Review and Discuss Candidate Ecological Indicators of Hydrologic Conditions

- John Rice/Berryman & Henigar will provide information on the background and
implementation of the Wetland Indicator Study currently underway with
WCEWSA.

- Rochow and Schultz to provide update on their preliminary analysis of indicators.

~ Any other subcommittes member with data analyzed is invited to present
preliminary resalts.

~ A suggested goal: From preliminary analysis, identify any hydrologic changes that
appear assodiated with changes in vegetative indicators, and discuss potential
means to relate shifts in vegetative indicators to other measures of wetland change.

3. Review Data Base Progress (This itern was not discussed in detail during january 2
mesting)

- Data base development update (Denton, Schultz, Shea)

~ Data availability and practicability to “normalize” hydroperiod to historic wetland
NF (Denton, Shea)

- SWFWMD hydrologic data availability (Shultz)

- &Wﬂ:h@uiprﬁinﬁ:myﬁstﬂfqprﬁwtﬂindmﬁmwﬂh
adequate quantitative vegetative, hydroperiod. and adjacent SA/FA well data for
the past 5 years.

4 Preview Data Analysis and Propose Examples (This item was not discussed in detail
during January 2 meeting)

~ Supgested/preferred approaches (Al

~ Bamples (Al

- A suggested goal: Prepare a preliminary list of steps to reduce the data and depict
mmpIEnfhnwﬂlru:n]ngiﬂlhdimmrdahmuﬁbtpﬂm?dma
hydrological regime gracient How will these data be reiated to assessment of
change/harm?

5. Review Additional Issues from Members (All)

6. Recap the Meeting

Summarize Significant Progress
Prioritize Action |tems

Confirm Tasks

Set Schedule

L

Npte:
(Name) Parenthesss indicate person with primary responsibility

Praseapa i J. BAvECH HELL AT



QUTLINE SUMMARY OF AQUIFER SUBCOMMITTEEWETLAND
SUBCOMMITTEE MEETING WEDNESDAY JANUARY 8, 1997

This meeting took place after the TAC meeting concluded No notes were produced from this
mesting. The following is a general concept outline of the discussions that transpired.

Aquifer Comminiee purpess for meeting with the wetlands committee:

1. To deveiop an understanding of whar daa/levels informanon and format (ie.
Significant Harm parameters) the wetlsnds commities is producing or plans to produce.

1. To communicate the Agquifer committes's focus, ie. Tying to develop a hydroperiod
(water level duration) relanionship berween the UFA, SAS, md surface feamares (ie.
wetlands, and lakes).

- A generic wetland was drawn oo a board and the following questions were posed;

1. How are the biologists were viewing the needed levels?

2. How many levels are needed?

3. What type of levels will they be, fixed, tme duration, etc.?

4, Do we have enough data to relate the Hydroperiod concept to the data?

5, What type of data could the aquifer anticipate to receive from the wetlands
commities 10 use in establishing levels in the UFA? What format?

Wetland Hydroperiod Approach
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January 15, 1997 MFL Wetland Subcommittee Meeting
(with update on January 21 Conference Call)

ATTEMDEEE: MFL Wetland Subcommittee
PO Jim Bays/CH2M HILL
DaTE: January 21, 1997

The Minirnum Flows and Levels Technical Subcommittee met on Wednesday January 15,
1997, at 0900 a.m. Subcommittes members include:

= Jim Bays/CH2M HILL

Phil Davis/SDI (not present)

Shirley Denton/BRA

Manny Lopez/SWFWMD

Ross McWilliams for Hillsborough County
Ted Rochow /SWFWMD

~ Richard Schultz/SWFWMD

~ Chris Shea/WCRWSA

. Others in attendance included Jenny Hinten and her intern Robin for FDEP.

The meeting purpose was to review progress in developing different methodologies for
assessing mindmum wetland water levels. An agenda is attached.

No changes were proposed for the minutes of the January 8, 1996 meeting.
The following summarizes major points and action items resulting from the meeting.
» Ecological Indicators (Plan A)

= Ted and Richard provided a summary overview of the analysis of some of Ted's data
using a ratio of increaser to decreaser categories established at the 1/2/97 meeting.
They have applied this list to the observations to the data set of 20 wetlands with
readily available data. For about half of the sites, the indicator analysis showed a "flip”
in the 1/D ratio at some point in the time series, Others show what appear to be natural
fluctuations in the ratio, or no change. Attempts to associate the “flip” with wetland
water level changes have met with uneven success, primarily because the wetlands
appeared to dry up and therefore yield no useful data. Richard has regressed available
wetland water elevations with adjacent shallow wells for wetlands | and K at Starkey
WF. R-squared values are low, and scatter is high. Richard was going to continue to
pursue these analyses, and check the suitability of the wells seiected.

+» Wetland Water Regime (Plan B)

- Bays provided a handout showing a method for estimating an average water elevation
. for a single wetland, and two ways of establishing a measure of the “minirmmm”™
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elevation associated with a type of wetland, using cypress as an example. Other
handouts included graphics showing the average relative elevation of ocourrence of
different canopy and ground cover species relative to the wetland average water
elevation and hydroperiod. These measures could be used to assodiate 2 “normal”
water regime for a given wetland type which would include an assessment of the
statistical variability in these measures. This statistcal “minimum” level could be
mapped out on a landscape scale using the District’s GIS map, which could then be
treated as a statistical surface to be intersected by a map of the surficial aquifer levels.

s Wetland Water Regime - Surfidal Aquifer (Plan C)

~ Shirley Denten described efforts by BRA and 5DI to develop a family of stage-duration
curves for different types of wetlands in different ranks of apparent ecological
condition. This effort is ongoing, but could lead to identifying miniznm levels
associated with certain degrees of ecological change, that could then be used to set
surficial aquifer levels,

District Overlay Method (Plan O

- Richard briefly reviewed the District's Overlay Method. This method establishes a
drawdown contour around a well field through either flow modeling or regression
analysis of Floridan aquifer and well field pumping. which is then overlain with a map
of wetland health based upon the District Rapid Assessment Method (RAM). This
allows the distribution and candition of affected wetlands to be spatiaily correlated with
different drawdown contours. This method is the most well developed of all
approaches at this time. Richard stated that the District staff are becoming tncreasingly
involved in developing this method, which may affect his or his staff's availability in
testing different methods proposed by the group.

e It was agreed that a field visit to wetlands exhibiting a wide range of ecological
conditions would be performed in the Starkey Well Field in February, (Note added:
Based on the Jarmaary 21, 1997 conference call, the field visit has been set for February 11
and 12, and expanded to include wetlands in areas affected by causes other than
groundwater production. The location and scope of activities for the field visit will be
established at another meeting to be held at SWFWMD at 9:30 on January 29, 1997).

At this peint, it is not appropriate to state any consensus by the group, but there has been
agreement that whatever method is proposed, it s not expected to be sufficiently precise to
allow description of harm to a specific wetland. Rather, this method will have a landscape
type of application. Also, there is agreement that the different approaches being developed
have a great deal of overlap in their technical basis, and may be found to be complementary
in the long run.

The next meeting was scheduled as a conference call for 02:00 p.m. Tuesday January 21.

Note added during preparation of mmutes: The conference call meeting was held and updates
were provided by Ted, Richard, Jim, and Shirley. It was decided that although the
indicator method is yielding useful information, it may not be as productive in the short
term to continue pursuing this method as a means of setting minimum levels. Richard
agreed to perform some additional example analyses that would illustrate how the method
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could be used to establish a minimum level, by acking the performance of the indicator
over time, and focusing water levei analysis on the time period when the ratio "Hipped”,
which would indicate that a minimum level had been achieved which resulted in a
pronounced vegetative change. The work performed by Ted and Rich has significant
technical merit, and has been independently corroborated in large part by analysis
performed for the Authority by Berryman & Henigar. Suggestions were made for
examining and reconsidering the list of species selected for analysis when tme was less
pressang.

Jizn presented several figures describing how hydroperiod and stage-duration relationships
may be compared between wetlands. Although each wetland is unigue, there does appear
to be a range of stage-duration relationships that define cypress wetlands, and it may be
possible ta define an average or other level that will maintain cypress wetlands in an
unaffected condition. It may also be possible to define stage-duration relationships that are
mare closely associated with other types of wetland or upland commumities. The length of
the data record is very important when performing this type of data analysis.

Shirley is actively involved in collecting field data on a subset of wetlands defined in the
data base analysis that would allow her to tie the existing water level data to wetland
vegetation zones in a similar relationship as described by fim’s analysis. If the data allow,
the wetland vegetation-stage relationship could be associated with the adjacent surficial
aquifer water table fuctuation, which in turn could be modeled.

Richard reported that the District is continuing to map the wetlands and develop the
statistical relationships between the FA and pumpage for the District Overlay Method.

The next meeting was scheduled for January 29 at 9:30 am at SWFWMD. The field trips
were set for February 11 and 12

TP | SO0
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MEETING SUMMARY CHMHILL

January 29, 1997 MFL Wetland Subcommittee Meeting

ATTEMDEES: MFL Wetland Subcommirttee
oA Jim Bays/CH2M HILL
T February 4, 1997

The Minimum Flows and Levels Technical Subcommittes met on Wednesday january 29,
1957, at 0900 a.m. Subcommitt=e members include:

~ Jim Bays/CH2M HILL

- Phil Davis/SDI

- Shiriey Denton/BRA (by teleconference)
= Manny Lopez/SWFWMD

~ Ress McWilliams for Hillsborough County
- Ted Rochow/SWFWMD

= Richard Schultz/SWFWMD

~ Chris Shea /WCRWSA
- Clark Hull /SWFWMD

The meeting purpose was to establish an itinerary for a field trip to be held on February 11
and 12, 1997 to review a series of wetlands and discuss methodological approaches towards
setting minimum levels. An agenda is attached.

Mo changes were proposed for the minutes of the January 15, 1996 meeting.

The following summarizes major points and action items resulting from the meeting.
s Proposed lMinerary for Starkey Well Field Review on February 11, 1997

- Meet at the Starkey Park kiosk near the west entrance at 0900.

~ Four-wheel drive vehicles will be provided by CH2M HILL, SWFWMD, WCRWSA.
- This is an all-day trip. Please bring your own lunch and water.

= Nine sites will be visited include the following, identified by the District and West Coast
identification numbers:

STK D/5-27

STK Powerline /5-44
STK Central/S-87
STKT/5106

S=104

STK 5/5-65

STK East/573

TRUEIMETIE. DO DAAFT 1
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STK Grass Prairie/5-29 eic

STK South Central /5-85
These wetlands span a range of low or no effects to severe effects, according to the
District’s wetland health assessment and Berryman & Henigar's stress categories.

Chris Shea will assemble the period of record water level data collected by the
Authority. Recent descriptions of the ecological history of each site will be provided by
the Authority.

The District will assemble water level data for each wetland from their files, including
adjacent shallow and deep menitor well data, if available.

Proposed ltinerary for Field Review of Northwest Hillsborough Wetlands on February
12, 1997

Meet at Lake Park parking lot at 0800. Any cars not driven during the day will be
parked in the park maintenance yard.

We will visit up to 8 wetlands. At the time of this writing, [ am still coordinating with
Peter NeSmith /WAR for access and directions. This field trip will visit a wide range of
wetlands in a developed setting, spanning a range of apparent ecological condition. A
final itinerary will be faxed to all subcommittes members.

Vehicles will be provided by CH2M HILL, SWFWMD, WCRWSA.

The types of field work to be performed during this fieid trip are expected to include the
following: review long-term wetland hydrographs, relative elevation measurements,
vegetative cover, apparent health, wildlife hebitats, and soils.



MEETING SUMMARY CRMATD

January 29, 1997 MFL Wetland Subcommittee Meeting
(Revised)

ATTEMDEES: MFL Wetland Subcommittes
Fnow: jim Bays/CH2M HILL
DATE: February 4, 1997

The Minimum Flows and Levels Technical Subcommittee met on Wednesday January 29,
1997, at 0900 am. Subcommittee members include:

Jim Bays/CH2M HILL

Phil Davis/SDI

Shirley Denton/BRA (by teleconference)
Manny Lopez /SWFWMD

Ross McWilliams for Hillsberough County
Ted Rochow /SWFWMD

Richard Schultz /SWFWMD

Chris Shea/WCREWSA

~ Clark Hull/SWFWMD

LI O O B |

I

The mesting purpose was to establish an itinerary for a feld trip to be held on February 11
and 12, 1997 to review a series of wetlands and discuss methedelogical approaches towards
setting minimum levels. An agenda is attached.

Mo changes were proposed for the minutes of the January 15, 1996 meeting.

The following summarizes major points and action items resulting from the meeting.
¢ Proposed ltinerary for Starkey Well Field Review on February 11, 1957

= Me=t at the Starkey Park kdosk near the west entrance at (900.

- Four-wheel drive vehicles will be provided by CH2M HILL, SWFWMD, WCRWSA.

— Nine sites will be visited include the following, identified by the District and West Coast
identification mumbers:

STE D/5-Z7

STK Powerline/5-34

STK Central /S5-87
STKT/510%

=104

STK 5/5-65

STK East/573

STK Grass Prairie/5-29 atc
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STK South Central /5-85
These wetlands span a range of low or no effects to severe effects. according to the
Diistrict’s wetland health assessment and Berryman & Henigar's stress categories.

- Chris Shea will assemble the pericd of record water level data collected by the
Authority. Recent descriptions of the ecological history of each site will be provided by
the Authority.

-~ The District will assemble water level data for each wetland from their files, including
adtiacent shallow and deep monitor well data, If available.

e Proposed Itinerary for Field Review of Northwest Hillsborough Wetlands on February
12,1997 A tentative list is provided below.

1. NCZ12M8is

L Z7IT8is

3. Cl62818cn

4. NCD42818en

5. Cl14ZM17c

6 NC262M7c -

7. 5(332717ic

- WCRWSA will provide graphs of hydrographs and stage duration curves for all

wetlands, as well as available plant ecology and wildlife data.
—  Peter Nesmith of WAR will help lead the feld trip.
— Meet at Lake Park at 0800 on Wednesday, Feburary 12.

1
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February 11 and 12, 1997 Wetlands Subcommittee
Field Review

ATTEMDEES: MFL Wetland Subcommittes
FROM Jim Bays/CH2ZM HILL
OATE: February 14. 1997

The Minimum Flows and Levels Wetlands Technical Subcommittes met on Tuesday and
Wednesday, February 11 and 12, 1997. Subcommittee members include:

- Jim Bays/CH2M HILL

- Phil Davis/SDI (replaced for the field ip by Kathleen Bowdoin/SDI)
- Shirley Denton/BRA (replaced by John Bailey/BRA on Wednesday)
- Manny Lopez/SWFWMD (Tuesday)

- Scott Emery for Hillsborough County (Tuesday)

- Ross McWilliams for Hillsborough County (Wednesday)

- Ted Rochow/SWFWMD

- Richard Schultz/SWFWMD (Tuesday)

~ Chris Shea/WCREWSA

= Dave Parsons/WCRWSA for survey assistance

= Clark Hull /SWFWMD

~ Steve Shaw/Berryman & Henigar (Tussday)

- John Rice/Berryman & Henigar (Tuesday)

- Peter NeSmith/Water & Air Research (Wednesday)

The meeting purpose was to review a series of wetlands on the Starkey Well Field
{Tuesday) and the Northwest Hillsborough area (Wednesday). We surveyed in critical
elevations along a vegetative transect extending from upland to wetland intericr, and
wetland health ratings were recorded by Ted Rochow. In this way, the available stage data
and wetland water elevation data can be summarized in a manner similar to that which has
been collected by the lake subcommittee. This should allow a direct comparison between
wetlands stage exceedence data and apparent vegetative condition.

o Five sites were visited at the Starkey Well Field on February 11:

STK D/5T

STK Powerline /544

STK East/S73

STK Crass Prairie "B” and 5-7
STK South Central /5-85

John Rice passed out an analysis of the available hydroperiod and vegetation data for

Starkey 5-24 for the 1988-1996 period, and made a short presentation discussing his
findings concerning an application of the increaser/decreaser ratio. Other information on

et noe  TIRAFT 1
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the w:g;’:::inn and wetland water level information for the wetlands was distributed and
discussed,

e The following six sites were visited in the NW Hillsborough area an February 12:

NE21ZN8is
22718
C162818m
NCD42818cn
Cl42717ic
SC332717ic

Chris Shea was going to work up the survey data. [im Bays would reduce the
vegetation data. Peter NeSmith will reduce the WAR water level miormation and
prepare stage duration curves. A conference call was scheduled for Monday am.,
February 17 @0900. Jim Bays would distribute call-in information,

- ‘gkamnk you all for your time, patience, and knowledgeable assistance during these two
¥5.




Appendix B. Spearman rank correlation matrix — P50 departure from pormal pool vs.
ecological ratings.
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. Appendix C.  Elevations of normal pool indicators in reference wetlands,



Appendix *

Morris Bridge WF

Normal Pocl Elevations

D

NW115
(=X4)

NW HILLSE. WF
NORMAL POOL

IDst

WC342718

Starkey WF
Normal Poois

1D#

“N"

CheaLBLELRLLG

42 .4
425
425
42.3
42.7
42.4
423

54.8
54.8
54.8
548
54.8
54.8
54.8
54.8
54.6
54.7

47
48.8
47
46.9
47
47
46.7
46.8
45.9

Normmal pool indicator elevations in reference wetlands.

MEAN=
42.4

STDEV=
0.14

MEAN =
54.8

STDEV=
0.10

MEAN =
46.89

0.1



Green Swamp
Normal Pool
D G1

Starkey WF

Nomal Pool

ID# ™"
STIT268/RIT

Morris Bridge WF

Normal Pool Elevations

ID# MEB-60
(=NW125)

ChELELELLED

0

M10

100.5
100.5
100.6
1006
100.4
100.6
100.4
100.4
100.3
100.5

44.8
44.7
44.9
44.8
44.8
44.7
446
44 6

348
348
348
34.9
34.8
34.7
348
34.8
HB
34.7

MEAN =
100.5

010

44 8

STDEV=
0.12

MEAN=
34.8

STDEV=
0.06



Starkey WF
Normal Pool
| Dt 5-58

GREEN SWAMP
NORMAL POOL
| O GEB

GREEN SWAMP
NORMAL POOL
| G3

L10

43.9
438
43.8
43.8

43.8
439
43.9
43.8
439

97.7
ar.7
g7.8
7.7
87.7
97.8
g7.8
g7.8
g7.8
97.8

102.6
102.8
1028
102.8
102.7
102.7
102.8
102.9
102.7
102.8

MEAN=
43.8

STDEV=
0.05

878

STODEV=
0.04

102.7

STDEV=
0.10




. NW HILLSB. WF

Mormal Fool

ID# NWE1 C1 345 MEAN =
c2 34.3 342
c3 34 .1
C4 34.2 STDEV=
C5 34 0.17
CB 34
c7 34.4
cB 34.1
c8 34.1
c10 341

Starkey WF

Normal Pool

1D s587 L1 44 .3 MEAN =
L2 44 2 44 2
L3 44.3
L4 44 4 STDEV=
LS 44.2 0.08

. L8 442

L7 44.2
L8 44 .2
L9 44 1
L10 44 1

Starkey WF

Nomal Pool

10 575 L1 47 4 MEAN =
L2 475 47.2
L3 47 .1
L4 a7 STDEV=
LS 47.1 0.20
LG 46.9
L7 472
L8 47.2



Starkey WF
Normal Pool

EASTERN REC.

S1T26R17

Starkey WF
Normal Pool

1D

5-70

Morris Bridge WF
Normal Pool Elevations

1D

ME-988

b UbLhELRLEL

LM 1
Lm2
LM 2
LM 4
LM5
LM &
LM 7
LMB8
LM3
LM 10

M10

45,6
46,3
46.5
46.4
46.4
45.4
46.4
45.2
48.2

44.6
44.5
44 8
44.7
44.6
44 6
446
44,7
44.7
448

354
35.4
35.3
35.4
354
35.4
35.3
35.3
Jo.4
35.4

0.13

MEAN=
44.7

STDEV=
0.10

354

STDEV=
0.05



GREEN SWAMF
NORMAL POOL

1Dk

G4

NW HILLSB. WF
NORMAL POOL

1O

142817

GREEN SWAMP
NORMAL POOL

IO

G2

Li0
L11

L1

L3

L7
L8
LS
L10

SEHEGR S

102.9
103.0
102.8
102.8
102.8
102.8
102.8
102.8
102.7
102.8
102.8

15.8
15.8
15.5
15.8
18.7
15.7
15.7
18.7
18.7
15.7

100.3
100.4
100.3
100.3
100.3
100.5
100.3

MEAN =
102.9

0.08

MEAN =
16.7

STDEV=
Q.10

1004

STDEvV=
0.08



GREEN SWAMP
NORMAL POOL

1%

G5

NW Hillsb. WF
Mormal Pool

1D#

WCa02818

NW Hillsb. WF
MNomal Poal

ID#

NC242717

L10

L1

L4

LE
L7

LS
L10

L1

L4
L5

L7
LA
L8
L10

92.0
B1.8
82.0
1.8
82.0
91.9
81.5
81.8
91.8
92.0

20.7
21.1
20.8
21.1
2186
20.8

21
21.3
21.4
21.5

514
513
50.9
51.1

31
51.1
50.7
§0.5
511
0.6

MEAN =
g1.8

STDEV=
0.08

MEAN =
21.1

STDEV=
0.30

MEAN =
51.0

STDEV=
0.28



Eldridge Wilde WF
Normal Pool
1D BEw11

Starkey WF
Mormal Pool
ID# STK-84

NW Hilisb. WF
Mormal Pool
1D wC102817

=R T MR Y TR

L10

B1
B3
BS
B7

B9
B10

38.4
38.4
38.5
38.4
38.8
3835
38.5
38.5

36.8
39.7
38.8
39.6
38.8
386
38.7
38.7
38.7
38.8

23.5
23.6
23.6
234
23.5
23.5

239
23.7
23.7

38.5

0.13

MEAN=
38.7

STDEV=
0.08

236

STDEV=
.18



Starkey WF

Normal Pool

| Dt S-10 L1 28.1 MEAN=
L2 29.4 282
L3 29.3
L4 29 STDEV=
LS 29.1 0.13
L8 29.1
L7 29
LB 29.3
LS 28.2
L10 28.2

Starkey WF

Normal Pool

D STK CEN L1 45.1
L3 a4 8 45.1
L4 45
LS 453 STDEV=
L& 44 g 0.23
L7 45.3
La 45 4
L2 43.8 (deleted)

Morris Bridge WF

Normal Pool Elevations

|Cs2 MB&S8 L2 41.1 (deleted)

(Clay Gullly Cypress) L1 41.6 MEAN=

L3 41.4 418
H1 41.86
H2 418 STDEV=
H3 41.6 0.08
H4 41.8

HS 41.5



Morris Bridge WF

Normal Pool Elevations

1D MB-14
(=MB3C)

Cypress Ck. W.F.
MNormal Pool Elevations

1D wW-11

Cypress Ck. W.F.
Normal Pool Elevations

10 W-17

Bl
B3
BS

B7

B10

ELUbLELLE

ELhRRLEL

35.1
as1
35.1
35.1

35.1

as
35.2
352

68.5
89.4
69.6
68.2
89.5
B8.4
89.3
68.1

85
64.6
B84.5
64.9
65.1
65.2
B4.7
852

35.1

STDEV=
0.07

69.4

STODEV=
0.17

MEAN =
64.9

0.27




Starkey WF
Normal Pool
10w S-30

Morris Bridge WF
Normal Pool Elevations
10 W1B0

(= MBS1)

Morris Bridge WF
Mormal Pool Elevations
D% MB 30

B10

EYEREERT

m w
== 0
=

316
32.1

3.8
31.8
19
321
31.8

36.3
38.3
36.3
36.2
38.2
36.3
36.2
36.2
38.3
36.2

33.7
33.9
34.4
34.2

34 .4
34.3
34.1

MEAN=
31.8

STDEV=
0.18

MEAN=
36.3

0.05

MEAN=
34.1

STDEv=
0.23




CYPRESS CK. WF
NORMAL POOL
1De W41

Morris Bridge WF
MNormal Pool
1D# MB35

Starkey WF
Normal Pools
[ S-44

GeaLhEGRES

L1

L3
L4

L6
L7
L8

L10

74.5
74.9

75
74.9
75.1
748
747
747

75
748

35.5
35.5
35.2
356
35.6
387
35.5

35.1
353
35.3
35.1
35.5
35.4
35.4
35.1
34.9
35.5

MEAN =
749

STDEV=
0.13

MEAN =
35.5

STDEV=
0.16

MEAN=
35.3

STDEV=
0.20



Appendix D. Water level data for reference wetlands.
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. Appendix E. Hydrographs of reference wetlands.
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. Appendix F. Results of Kolmogorov-Smirnov rwo sample test.
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. Appendix G. Results of Kolmogorov-Smirnov one sample test
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