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The Charlotte Harbor National Estuary Program is a partnership of citizens, elected officials,
resource managers and commercial and recreational resource odeng W improve the water
quality and ecological integrity of the greater Charlotte Harbor watershed. A cooperative
decisionmaking process is used within the program to address diverse resource management
concerns in the 4,400 square mile study areanyWbf these partners also financially support the
Program, which, in turn, affords the Program opportunities to fund projects such as this. The
entities that have financially supported the program include the following:
U.S. Environmental Protection Agey
Southwest Florida Water Management District
South Florida Water Management District
Florida Department of Environmental Protection
Peace River/Manasota Regional Water Supply Authority
Polk, Sarasota, Manatee, Lee, Charlotte, DeSoto, and Hardee Counties
Cities of Sanibel, Cape Coral, Fort Myers, Punta Gorda, North Port, Venice,
Fort Myers Beach, and Winter Haven
and the Southwest Florida Regional Planning Council.
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provided for informational and discussion purposes only. This document is not intended, nor can
it be relied upon, to create any rights enforceable by any pelitigation with the United

States.

Reference herein to any specific commercial productspnafit organization, process, or

service by trade name, trademark, manufacturer, or otherwise, does not constitute or imply its
endorsement, recommendationfaroring by the United States Government. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government, Environmental Protection Agency, Southwest Florida Regional Planning Council

or the Chdpotte Harbor National Estuary Program and shall not be used for advertising or

product endorsement purposes.

The documents on this website contain links, for example ((Embedded image moved to file:
pic01212.gif)), to information created and maintaineatner public and private organizations.
Please be aware that the authors do not control or guarantee the accuracy, relevance, timeliness,
or completeness of this outside information. Further, the inclusion of links to a particular item(s)

is not intendeda reflect their importance, nor is it intended to endorse any view expressed or
products or services offered by the author of the reference or the organization operating the
service on which the reference is maintained.
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Executive Summary

This project develogda functional assessment method to evaluate designed freshwater and
brackish water ecosystems used for water quality treatmentfilfdrignarsh functional
assessmemhethod(FMFAM) canbe utilized for evaluatin§lter marshes and potentially
crediting water quality improvements in Basin Management Action Plans (BMAPS) to address
nontattainment of Total Maximum Daily Loads (TMDLSs). @imethodologyhasbesndeveloped
in coordinati on -Weé & wbichincludehrépeeseatatiees af the Fiorda
Department of Environmental Protection (FDEP), the South Florida and Southwest Florida
Water Management Districts (SFWMD, SWFWMI¢al governments, and private sector
water quality expertsTeam memberdevelopedan agreedipon common baseline of
knowledge about functional assessment methods. The new metlddveloped, focusing on
biological and physical surrogates for watealify measurements, and thewltiply tested.

After calibration, the new methadasretested to assure that the surrogates are appliédthe.
andstate, local and private secfmactitioners will be invited to test the new methdde new
methodhasbeenpresented fouse andicceptancéy state federal and local governmeras one
tool in the BMAP arsenal.

Geographic Location

The geographic location of this project includesS$loathwest Florida Regional Planning

Council and Charlotte Harbdtational Estuary Program Study Areas; Sarasota Bay Program
Study Area and the Big Cypress Watershed; Sarasota, Manatee, Charlotte, Desoto, Glades,
Hendry, Collier, and Lee Counties; HUC: 03100103, Charlotte Harbor; 03090205,
Caloosahatchee; 03100101, Red@3100102, Myakka; 031002(arasota Bay including

Lemon Bay and Dona & Roberts Bays; 03090204, Big Cypress Swamp including Estero Bay

Project Description
This project addresses the Core Element of Regulatory Activities. Applicable Actions and

Activit i es 1 nclude AActively revi ew dpvelapstandaedd i mp a
practices or general authorizations for 1ike
ADetermine and adopt ¢ o mpiradaptend sopt 40d(b)@i)r oj ect r e
guidelines or comparable review criteria for
effective mitigation for authorized impadtslevelop and establish minimum requirements and
review criteria for mitiigevelopmentanmadogion®ofestate,0, AT
tribal, or municipal rules to protect wetl and

crediting lead to replacement of aquatic resources with sistilactura) functional or condition
attributes’ develop and adopt functional or condition assessment methodologies, develop and
establish performance standards and success criteria for mitigation, develop methods to evaluate
mitigation against reference and jngpact sites regularly, develop and improve a process to
coordinate regulatory programs with other entities conducting restoration to share best practices,
mitigation/restoration priorities, and/or assessment methodologies.
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TheFederalClean Water Act prodes the statutory basis for state water quality standards
programsSection 303(d) of the CWA requires states to submit lists of surface waters that do not
meet applicable water quality standards after implementation of techAodsgy effluent

limitations, and to establish Total Maximum Daily Loads (TMDLS) for these waters on a
prioritized schedule. TMDLs establish the maximum amount of a pollutant that a water body can
assimilate without exceeding water quality standards. As such, development of TMIDLS is
important step toward restoring wetlands and other surface waters to their designated uses. In
order to achieve the water quality benefits intended by the CWA, it is critical that TMDLSs, once
developed, be implemented as soon as possible.

Chapter 9223, Laws of Florida, sets forth the process by which the 303(d) list is refined

through more detailed water quality assessments. Implementation of TMDLSs refers to any
combination of regulatory, neregulatory, or incentivased actions that attain thecessary

reduction in pollutant loading. A Basin Management Action Plan (BMAP) is the "blueprint” for
restoring impaired waters by reducing pollutant loadings to meet the allowable loadings
established in a TMDL. is a comprehensive set of strategied theludes an inventory of

existing and future watershed restoration projects designed to implement the pollutant reductions
established by the TMDL; a timeframe for implementation; and operational and maintenance
plans that are required to meet the TMDO$iese broadbased plans are developed with local
stakeholders and are adopted by Secretarial Order to be enforceable. This regulatory requirement
impacts the capital improvement budgets of counties, cities, special drainage and water control
districts, ad has legal implications for failure to comply. Local government utilities and

National Pollution Discharge Elimination System (NPDES) permits will be subject to stricter
permit requirements in the near future.

Florida has experienced a general dedlinghe quality of its surface water over the last several
decades due to development, agriculture and other human activities. The major pollutant of

concern in Southwest Florida is nutrients. There are many sources of nutrients entering the
watersheds: atospheric deposition, contributions from plants and wildlife, development,

automobile exhaust, septic tanks, fertilizer (both residential and agricultural) and domesticated

ani mal waste. Nutrients are natur akssise occurri
nutrients, particularly ammonia, nitrates, and nitrites added to the landscape and water through
human activity, constitute pollution. Natural phenomena such as tropical storms combined with a
savanna climate of intense wet season storms furtheesae this decline in water quality by
increasing rapid flusktormwatep ol | uti on | oading to | ocal wat e
mismanagement of water quality and water quantities coupled with a changing climate is

resulting in harmful algal blooms, negativepacts to human and wildlife health and the

economy, and has limited the use of water resources. This can be attributed to the fact that local
receiving waters have surpassed their natural capacity to assimilate nutrients due to over
enrichment from humarcévity.

Many southwest Florida watersheds are verified impaired for nutrients by FDEP and TMDLs
have been established for them. Lee County is currently working with FDEP, SFWMidighe
and norgovernmental stakeholders to develop a BMAP or restorgiian to address water
quality problems. Other local governments in the region have undertaken the start of BMAP
planning for their watersheds as wéhe of the important affirmative tools available to
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implement a BMAP is the restoration and/or creatddepressional or flats wetland treatment
systems. These systems can reduce water quality pollution through the biological activity of
vegetation and wetland metabolism. These processes reduce the pollution concentration and
loading in the treatmentetland before discharge to the receiving waterbody.

It is importantin the development of water quality treatment arieagauge the attained or
potential achievement of the BMAP goals. A fidddsed rapid assessment procedure that
provides a functiorlaassessment of water quality compatible with the Stdtgted Uniform
Mitigation Assessment Method (UMAM) arkkederaHydrogeomorphic (HGM) depressional
and flats wetlands methods can be a vital tool to achieve these water quality improvement goals.
This project will build upon the work completed by the applicant in the previous projects
associated with wetland functional assessment methods and water quality issues inA-lorida:
Watershed Analysis of Permitted Coastal Wetland Impacts and Mitigation Metlithdah the
Charlotte Harbor National Estuary Program Study Argarowth Management Regulation,
Public Investment and Resource Implications for the Estero Bay Watesstiomprehensive
Southwest Florida Charlotte Harbor Climate Change Vulnerabilitye&sment

Wetland assessment procedures began to be developed in the 1970s in an effort to demonstrate
that wetlands provide benefits beyond narrowly defined commercial and recreational outcomes
(Leonard et al. 1981, U.S. Enviroemtal Protection Agenci©84).Overall, wetland assessment
procedures that have attempted to link individual functions with services and values have done
so in a very limited way, were not fully developed or field tested, anelri@ been widely used.

They were also developed before it was possible to take advantage of advances in valuation
theory and modern data storage and retrieval systems. The current trend in wetland assessment
has been to improve procedures for evaluatingtions (e.g., HGM Approach (Smith et al.

1995), Index of Biological Integrity (IBI) (Karr 1981, 1998), WEThings (Whitlock, Jarmon, and
Larson 1994;Whitlock et al. 1994) and to leave the assessment of all related socioeconomic
tradeoffs to be worked outirough the political process.

The FDEP basins included in the proposed study area include Everglades West Coast, Charlotte
Harbor, Sarasota Bay/Peace River/Myakka River Basin, Caloosahatchee, and Fisheating Creek.
Within these basin€1 TMDLs are setn 20 water bodies, and 2 water bodsee considered

priority areas wh BMAP activities in progress.

Introduction and History of Functional Assessment Methods for Wetland¥Jp
to the Current Project

A Short History of Functional Assessment Methods

Until 1960 the typical way to assign a functional value to a wetland was to assign it an economic
market value as a development site. This was followed by occasional attempts to measure the
economic value of recreational services wetlands supported, &gptmse associated with

hunting and fishing (Kingt al.2000).
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Wetland assessment procedures began to be developed in the 1970s in an effort to demonstrate
that wetlands provide benefits beyond narrowly defined commercial and recreational outcomes
(Leonard et al. 1981, U.S. Environmental Protection Agency 1984). It was always the intent in
these early efforts to find a suite of wetland values and functions that exceeded, perhaps by
several orders of magnitude, the simple accounting of acre for @aes\of wetland mitigation
replacementThey were also developed before it was possible to take advantage of advances in
valuation theory and modern data storage and retrieval systems.

Habitat Evaluation Procedure (HEP)

The Habitat Evaluation ProceduweHEP (developed by the U.S. Fish and Wildlife Service in

1980) is the most noteworthy of these procedures because it was one of the first and most
comprehensivdt is still a widely used method for establishing nonmonetary currencies of

habitat valugUSFWS 1980b). The Habitat Suitability Index (HSI) and habitat units (HUS)
developed using HEP provide a means to document professional judgments about the adequacy
or equivalency of habitats for various fish and wildlife spediégy can be used to evate

some types of habitat trades and mitigation proposals.

Human Use and Economic Evaluation or HUEE

HEP focuses primarily on site characteristics that satisfy the needs and preferences of particular
fish and wildlife species (e.g., breeding and feedmgditions), not on site and landscape
characteristics that determine how improving habitats for those fish and wildlife is likely to

satisfy the needs and preferences of people. A significant amount of conceptual work went into
the development of a compent of HEP called the Human Use and Economic Evaluation or

HUEE (USFWS 1985), which did deal with those habitat values. However, indices related to
wetland values were never fully developed or field tested and, unlike the rest of the HEP method,
the HUEEmodule has not been widely used.

Standards for the Development of Habitat Suitability Index Models

The impetus for the development of the HSI series was the Habitat Evaluation Procedures, or
HEP (USFWS 1980a), a planning and evaluation techniqueatizéds on the habitat

requirements of fish and wildlife species. Methods in the HSI model series have been formatted
according to Standards for the Development of Habitat Suitability Index Models (USFWS
1981).The HSI series models are similar to othemrses of information that address, in general
terms, the habitat requirements of fish and wildlife species. Several other efforts to compile
species databases have been initiated in recent years (e.g., Mason et al. 1979; USFWS 1980Db).
These other databasm® descriptive in content and contain an array of habitat and population
information, while the HSI series is unique in that it is constrained to habitat information only,
with an emphasis on quantitative relationships between key environmental varablesbitat
suitability. In addition, HSI synthesizes habitat information into explicit habitat models useful in
guantitative assessments. The HSI models reference numerous literature sources in an effort to
consolidate scientific information on spectebitat relationships.
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0.0 to 1.0 scale for Functional Assessment Methods

HSI models provide a numerical index of habitat suitability on a 0.0 to 1.0 scale, based on the
assumption that there is a positive relationship between the index and habjtagcapacity
(USFWS 1981). This scale became the standard for all later Functional Assessment Methods.
The models vary in generality and precision, due in part to the amount of available quantitative
habitat information and the frequently qualitativeunatof existing information. When possible,
HSI models are derived from sispecific population and habitat data.

HSI Models

The HSI models are usually presented in three basic formats: (1) graphic; (2) word; and (3)
mathematical. The graphic formata representation of the structure of the model and displays
the sequential aggregation of variables into an HSI. Following this, the model relationships are
discussed and the assumed relationships between variables, components, and HSIs are
documented. iRally, the model relationships are described in mathematical language, mimicking
as closely and as simply as possible, the preceding word descriptions.

Numerous assessment procedures specific to wetlands have been developed since HEP.

Some of them attempt to address wetland values by measuring functions and then identifying
significant risks or exceptional values assoc
Anot ewor t hi mMabdasAssessmantkTechngyse (Cable, Brack,Hwmiches 1989),

Evaluation for Planned Wetlands (EPW) (Bartoldus, Garbisch, and Kraus 1994), New England
Freshwater Wetlands Invertebrate Biomonitoring Protocol (NEFWIBP) (Hicks 1997)).

These simple addn approaches are based on the presence or absemtaldé features, such
as endangered species or designated historic or archeological areas. They do not attempt to make
links between functions, services, and values.

A few procedures include simplified models or questions that are used to assigrncscores
wetlands based on social categories such as recreation, aesthetics, agricultural potential, and
educational values

New Hampshire Method (Ammann and Stone 1991)

Connecticut Method (Ammann, Frazen, and Johnson 1986)

HollandsMagee Method (Hollands adagee 1985)

Minnesota Routine Assessment Method for Evaluating Wetland Functions (MNRAM)
(Minnesota Board of Water and Soil Resources 1998)

5. Oregon Freshwater Wetland Assessment Methodology (OFWAM) (Roth et al. 1996)).

PwpnpPR

Some of them also weave conceptéafnct i on and value into a meas
valueo (e.g., Ammann, Frazen, and Johnson 198
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criteria used in those methods to assign relative values to different wetlands or to distinguish
between levels of fuction and associated values are not clearly defined.

The Wetland Evaluation Technique (WET) (Adanetigl. 1987) is exceptional in that it

provides a basis for estimating separate ratings of social significance for most functions.
However, inthe WET gpr oach, site evaluators are asked t
or high based on tHikelihoodo f 1t s bei ng fAsoci kvelofysociali gni fi car
significance. Because these ratings relied on only a few easily recognized factsosjdhe

significance component of the WET approach was used fairly often and yielded predictable and
consistent results when applied by different wetland assessors. However, the advantage of having
an approach that was easy to use and consistent camesatWET indices did not address

many important differences between wetlands that influence the links between wetland

functions, services, and values and yielded empirical rankings that were difficult to interpret or
defend. Because of these technical tatons, the valuation component of the WET method is

rarely used today.

Overall, the earlier wetland assessment procedures that have attempted to link individual

functions with services and values have done so in a very limited way, were not fullypgelvelo

or field tested, and have not been widely used. They were also developed before it was possible

to take advantage of advances in valuation theory and modern data storage and retrieval systems.
The 199006s trend in wet | apnodedunes reevalsiatignt has be
functions

HGM Approach (Smittet al. 1995)
Index of Biological Integrity (IBI) (Karr 1981, 1998)
WEThings (Whitlock, Jarmon, and Larson 199¢hitlock et al. 1994)

and to leave the assessment of all related socioecononeeffado be worked out through the

political process. This limits the usefulness of wetland assessment procedures and makes it

difficult for wetland managers and regulators to defend using the results. It also leaves them with

very little technical justif cat i on f or protecting fivaluabl ed w
trades that result in the replacement of Aval

Rapid Assessment Procedure (RAP)

The original Rapid Procedure for Assessing Wetlandctional Capacity or Rapid Assessment
Procedure (RAP) was developed to provide a procedure for assessing functional capacity of
wetlands in the glaciated northeast and Midwest of the United States of America.

It also served as the original template anavided a step by step process for developing rapid
assessment procedures for other regions of the continental United States, includingTHerida.
original RAP required a two person team of experienced wetland scientists, one with a
soils/hydrology bacround and the other competent in plant identification and ecology. It was
applicable to depressional, slope, lacustrine fringe, extensive peatland, flat and riverine wetlands.
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The procedure template was designed to be applicable to all wetland tyipesamtinental
United States. Approximately eight wetland functions were evaluated

modification of ground water discharge

modification of ground water recharge

storm and flood water storage

modification of stream flow

modification of water quality

exportof detritus; contribution to abundance

diversity of wetland vegetation

contribution to abundance and diversity of wetland fauna.

N~ LNE

Functional Capacity Index (FCI) and Functional Capacity Units (FCUS)

To implement the method, the user(s) distinguisheavitand assessment areas (WAAs) based
on hydrogeomorphic wetland class (Brinson 1993) and physical separation criteria.

The user then visited the wetland assessment area and completed the inventory sheet by selecting
conditions that best described varidaisdscape, hydrologic, soils, vegetation variables.

Vegetation types/species and-gmaptive status were also identified. Information from the

inventory sheet was applied to the models which (a) contain variables, (b) list conditions for each
variable, (¢ assign a weight (scale3) to conditions for each variable, and (d) provide space for
calculating the functional capacity index (FCI). Functional Capacity Units (FCUs) may also have
been calculated. The output of RAP is a measure of functional caphaisjte relative to the

range of possible scores for a given model.

Wetland Rapid Assessment Procedure (WRAP)

The Wetland Rapid Assessment Procedure (WRAP) was designed to provide a consistent, timely
regulatory tool for evaluating freshwater wetlatitist have been created, enhanced, preserved,

or restored through the regulatory programs of the South Florida Water Management District and
the Environmental Resource Permit procesaMRAP is a modified version of WRAP designed

for use in reviewing mitigtion banks and to aid in determining the number of credi§RAP

is a modified version of WRAP designed for use in the assessing estuarine systems and contains
different descriptors in the models for the estuarine environment and policy guidance for the
assessment of sites in mosquito impoundméhtsfessional understanding of functions in

Florida freshwater wetland ecosystems and familiarity with flora and fauna with respect to
specific ecosystems are required to effectively utilize WRAP. Over 2@0veiee visited during

the development of WRAP.

Thevariablecategories assessed inclugibe variables:
1. wildlife utilization
2. overstory/shrub canopy of desirable species
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wetland vegetative ground cover of desirable species

adjacent upland/wetland buffer

field indicators of wetland hydrology

water quality input and treatment.

The user(s) rewew(s) existing information (e.g., identify land uses adjacent to the sitessied on
hydrology), visits the wetland area, and completes the data $heatata sheet aentifies the
variables, (b) lists three or more calibration descriptors for each variable, and (c) assigns a score
(range 0 to 3) to each description. Scores for each variable are summed and divided by the
maximum possible score to derive a WRAP s¢ecale 0.61.0) for the wetland.

o0k w

For this study we will use as our starting points the two current prevalent functional assessment
methods utilized in Florida and the CHNEP study afeh:e St at e Unfdrm F1 or i dad s
Mitigation Assessment Method (UMAM) drthe Federal Hydrogeomorphiglethodology

(HGM).

Uniform Mitigation Assessment Method

In response to a request by the Florida state legislature in 1999 to "study mitigation
optionséi mplemented from 1994 to t kastsgfthe sent
current mitigation options in offsetting adverse effects to wetlands and wetland functions"

(Section 373.414(18)(b), F.S., 1999), the Office of Program Policy Analysis and Governmental
Accountability (OPPAGA) submitted a report in 2000 (Reépaw. 9940) highlighting some of

the shortcomings of the current mitigation process.

In particular, while the State could track the acreage of wetland loss and the acreage of
mitigation, the report concluded that this information was not sufficientsorerthe
replacement of wetland function resulting from wetlangacts. Theecommendation of
developing of a state wide wetland assessment method became law in 2000.

The Florida Department of Environmental Protection (FDEP) and the water management
districts (SFWMD,SWFWMD,SJRWMD,SRWMD) worked closely to develop the Uniform
Mitigation Assessment Method (UMAM) rule (Chapter®85, F.A.C.), which became effective
in February 2004.

The UMAM is designed to assess any type of impact and mitigation, ingltitk preservation,
enhancement, restoration, and creation of wetlands, as well as the evaluation and use of
mitigation banks, and it provides a framework for statewide standardized wetland assessment
across community type and assessor.

The assessment area is evaluated based on two main parts, a qualitative description and a
guantification of the assessment area. For the latter section, sites are evaluated in three
categories, scored numerically on a scale from 0 to 10 (where 10 exd&catinimally impaired
system).
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The first category, Location and Landscape Support, examines the ecological context within
which the system operatelhe second examines the Water Environment, including rapid
inference of hydrologic alteration and watgrality impairmeniThe third focuses on Community
Structure and more specifically Vegetation and Structural Habitat, for areas with plant cover, and
Benthic and Sessile Communities, for areas with a submerged benthic community.

Part 1 theQualitativesedion provides a frame of reference for the type of community being
assessedt is completed (mostly) before visiting the sifiéhis identifies the functions that will

be evaluatedThe felds to be filled out are sedfxplanatory (mostly)

The Florida LandJse and Cover l@ssification SystenFLUCCS)codecan be tricky Defining
thewetlandcommunity typehatis beingassessed is kelf the site is not a native community,

like a borrow pit lake, the policy is to use a community type with most analf@goctsons as a
referencdf the site is a wetland altered anthropogenically, the historic community type at that
locationis used as referencl any previousmpactsto the siteare temporary in nature, they can

be ignored The fctors to consider incledsoils, remnant plant communities, aerial photos prior

to alteration, and local knowledgge ner al | 'y, @i f t bsestaimimgeaivei s curr
community,the reviewer is directedtbc al | i t .&wtheyctassificatiean usd FNAI
Natural Community Type Significant nearby featuragfers to features that might affect the

values of the functions provided by the wetland being assddaepienessefers to the relative

rarity of the wetland type or any floral or faunal componenglation to the surrounding

regional landscap&unctionsincludes: providing cover, substrate, and refuge; breeding, nesting,
denning, and nursery areas; corridors for wildlife movement; food chain support; and natural
water storage, natural flow attenwettj and water quality improvemewnticipated wildlife

utilization does not need to include all species that utilize the area, but must include all listed
species and all species that are characteristic of the native community type considering the size
ard geographic location of the assessment area

Part 1 theQuantitativesection: An impact or mitigation assessment area must be described with
sufficient detail to provide rame of referencéor the type of community being evaluated and to
identify the functions that will be evaluated. Pasd¢ompleted before scoring the assessment

area in Part I, since this frame of reference will be used to determine the degree to which the
assessmerrea provides those functions and the amount of function lost or gained by the

project. Much of the information in Part | can be compiled in the office using ERAtools or

ERAonline and aerial photographs, topographic and other maps, scientific liteexthrecal

reports, and similar information. Other portions however, should be completed during the site
visit, such as the AAssessment Area Descripti
Utilization. o

Thewetland field guidesontain detailed descriptis and reference information for wetlands
classified by FLUCCS code.
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PART | 7 Qualitative Description
(See Section 62-345.400, F.A.C.)

ject Name [Application Number Assessment Area Name or Number

FLUCCs code Further classification (optional) Impact or Mitigation Site? Assessment Area Size

Affected ly (Class) Special Cl (1e.0FW, AP, other importance)

[Geographic relationship to and hydrologic connection with wetlands, other surface water, uplands

area

Uniqueness (considering the relative rarity in relation to the regional|
landscape.)

1t nearby features

Mitigation for previous permit/other historic use

Wildiife Utilization Based on Literature Review (List of species |Anticipated Utilization by Listed Species (List species, their legal
that are of the 1t area and expected ification (E, T, SSC), type of use, and intensity of use of the
be found ) area)

Observed Evidence of Wildiife Utilization (List species directly observed, or other signs such as tracks, droppings, casings, nests, etc.):

relevant factors:

by: Assessment date(s):

Form 62-345.900(1), F.A.C. [ effective date 02-04-2004 ]

Figure 1: UMAM Page 1

Office work with the ERAtools or ERAonline
http://publicfiles.dep.state.fl.us/DWRM/Weands/eratoolsprovides much of the information for

the first part of the form. Using aerial photos, land use/land cover maps and other retiweirces
reviewerbecoms as familiar with the site as possible noting uniqueness of the site and
significant surrounding features. Provide a brief overview description of the assessment area.
The wetland field guides
http://www.dep.state.fl.us/water/wetlands/delineation/wetcomm/fieldguides.htm

arehelpful in filling out the anticipated wildlife utilization and utilization by listed species.

The last two sections of UMAM Part | are babled out in the field during the field visit.
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PART | —Quatitative Beseription
_—" (So00 Section 62-345400, FAC)) —T—__
’,--"- -."‘\
SinuPripect Name S Aptalicadion Noatitas Asssestren| Asvea T of Nurtser
< >4
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/s N
/ N
/
/
JBaap W atorationd HuooaNutt b Affacud Witarbody (Class) ST P L SO PO PO Iey  CY Po S — e — A\
/

{ \
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cographie relatianship 10 and fydroiogic connection with setlands, other suiface warler, uplands 1

{ Can be filled out in the office...

[Asscsumect acoa descripton
\

J

\ J
\ /
\
\

\
TUngueness. (conmuoonng (he relative manty m roksson to e e
Isgnitheart nearty teasres » { g Y ynal
lanowcape. ) /
N /
;"
\
\
" Z
Functions 2 MDAtk ar previcus permitother histonc 5.4/
o
s e
B 2 S /_‘_,/'

Artcipated Widide Utitzation Besec ™0 Tilntatay Riview (List of spocans |Anticpated Lilaation by LT Species. (List species, their kgal

Jthet are regewesrtiilfive of the wssessmunt e and masonably sxpectnd folclmssficaton (E, T, S50, type of wse, and wnerssiy oF meagf the
bf,."""’-'r ! «p-.««.n---n;l wessn) 2 ‘-\__\
C Use the Wetland Field Guides

lOeserved Evidence of Wildife USlizason (Listepecies Slly SLI0N 0, o off s ST SorT ao-trecks, IOPPINGs, Casings, mests, ofc.)

..Can be filled out in the field. ..

Form 62-345,.900(1), F AC | effectve dale D2-04-2004 |

Figure 2: UMAM Page 1, breakdown of sections with location of completion.

Steps for completing Part 1.

1. Review permit application and identify the assessment areas (proposed
wetland/surface water impact area(s) and proposed mitigation area(s).
2. Compile information for Part4 Qualitative Characterization, as follows:
A Use the ERAtools to obtain the followginformation for the assessment
area and surrounding areas :
A FLUCCS code (level 3) for ecological communities and
land cover
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Size of Assessment area
Basin/watershed name/number
Water bodies and their classification
Maps and aerial photos of the assesdrasa and
surrounding area
A Wetland field guides
A Print aerial maps (100 meter and 1 mile buffer) of assessment area and
locate possible sampling sites based on surrounding landscape and land
uses, vegetation signature within sampling area, and size etass®
area.
3. Complete the office portions of Part Qualitative Characterization for each type
of assessment area identified.

Too oo o o

Prior to going to the fieldée
1. Obtain regionalized weather data

I n the Fieldé

The last two sections of Part I, candmenpleted in the field:

Observed Evidence of Wildlife Utilization~ List species directly observed or other signs such
as tracks, droppings, casings, nests, burrows, etc.

FART | - Gualiative Deserplion
(Bor Beoton 42.345 480, FAC)

I - [r———— TA e o € S e 4 v

=T (R WS p———r Troect ov Magmmn e | Assmarand Aven e
|

T T T e e B L PSS p—

T T Ll S T T =
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L hotoepe).
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e ov ot e e et ifdicnkon (5, 1. 5505 e of tne. 400 bty o um ol e
b smaned | St

T e e T r——— T - O e S ]

{~Can be filled out in the field... )

(o ]-—--'-—‘-’n‘-‘xi

Fawrws 63348 BO0(13, £ AC ] wierive dobe 02 04 2004 |
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Figure 3: UMAM Page 1, sections completed in the field

Additional Relevant Factors ~ Some additional factors may be identified in the office, for
instance administrative actions by local governments that affect the site. Others may become
evident upon a site visit, i.e., changes in surrounding land use since the most réaent aer
photographs.

Upon reaching the Assessment Areaé
1. Review UMAM Part |- Qualitative Characterization, and make any necessary
adjustments to Geographic Relationships/Hydrologic Connections, Description, and
Significant Nearby Features.
2. Consult maps anderial photographs obtainedPartl - Qualitative Characterization to
verify the correct Assessment Area.
3. Consult other information obtained in Part |, such as weather data, Field Guides etc. to
become familiar with conditions, species, etc. that aedylito be encountered.
On aerial photographs, determine locations of wetland/water body edge and tentative
locations of walking transects based on Standardized Field Protocol.
5. Conduct the Standardized Field Protocol
6. Score the three Functional Assessmerie@aries:
7. Location and Landscape Support
8. Water Environment
9
1

H

. Community Structure
0. Calculate final overall score with adjustments.

Part 2. Scoring
Three main functions are evaluated
Location and Landscape Support
The ecological relationship between #ssessment area and the surrounding
landscape

Water Environment
The quantity of water including the timing, frequency, depth and duration of
inundation or saturation, flow characteristics, and the quality of that water

Community Structuré may refer tahe vegetative or the benthic community
The presence, abundance, health, condition, appropriateness, and distribution of plant
communities (or, in marine or freshwater aquatic systems, benthic communities) in
surface waters, wetlands

All functions are sced from 0 to 10 (whole numbers only) based on the level of function
that benefits fish and wildlife

10 = optimal, 7 = moderate, 4 = minimal, O = not present

Each function has characteristics that are to be taken into consideration when determining the
score for that function.

13|



FMFAM September 30, 2015

There is debate concerning whether or not these characteristics should be individually scored
and then those scores averaged to determine a score for a particular function.

Part Il - Quantification of Assessment Area

ScorngUMAM Part 11 é
There are three sections for scoring:
A Location and Landscape Support
A Water Environment
A Community Structure
eéand a final section that is the overall sco
scoring based on preservation wstigation, time lag, and risk factors.

14|
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PART Il ~ Quantifi of A Area (impact or mitigation)
(See Sections 62-345.500 and .600, F.A.C)
[Sinircpect Name Apshcaton Numisr [Asssesssrmmnl Arws Nowne or Nurmiser
Impact or MBgstion Assmezrrant conductod by \Azssenssimmnt cialn:
oy Gamece_] Gpemal (18] WioderatelT) L) Wot Present () |
Trw sconng of each 1 ¢ ot 8 OpANTiH A Con W= an .
Indicaior i based on what ity e optimad, tut suficient 1o | Mremad bowel of support of | Conditon s insutcet o
MNM‘MMI Seos mainain most wetlndisurface walsy provide wedandsurface
tygr Of wetkand or seartsce h B suraon fustorn weidnr funchions
water asessed J wateriunctions

_——"F
SO0I6 o) Looatom and
Londscign Suppot

LW Ervommant
(e Sor upskands)
\
LU
: >
Y

1. Vogetation andior
2. Bunitee Conmpranity

—

L= dota x oercs =

Foom 62-345 SO02), FAC, jefective dide 02-04-2004)

Figure 4: UMAM Page 2, sections completed in the field

Each impact assessment and each mitigation assessment area must be evaluated under two
conditions:
a. Current condition (or without preservation in the cafspreservation
mitigation)and

b. AWith i mpact 0 oirThesedssessments dareibgsadton then 0
reasonably expected outcome, which may represent an increase, decrease, or no
change in value relative to the current condition.
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PART Il -~ Quantification of Assessment Area (impact or mitigation)
(See Sections 62-345.500 and .600, F.AC)

Apstcason Numbar

Assasseranrt Aran Namw or Nusber

Arznssrmans conducied by Asaassasman due
___Sconey Guidance | Optmal {18) Wcderaie 1) Winimal (4) Not Present (0] ]
T sconng of each 1 ¢ an Iy opiinad and Conddion 15 kess than
mmuab«mmwml uly optimal, but suthcient 1o | Minkmal leved of suppaor of | Condtion s nsulficient fo
would be suitable for the | wﬂa\d&m‘m‘ waler mainiain most wethnd'surisons wirler provide wethnd'surtacs
typw O wottsnd o sartscs PRIOh it facs netions willer hncSons
woter pssessed watefunctions

S00{GHu) Location and

(=1

SO0tEN L IWaaT Erviconmant
(nin for uptands)

la

SOO(G(cjCommumity struciure

1. Vegetation andior
2. Banttsc Communty

e

Genre = e of abowe scorme™0 (11

If prssesrvation o8 mdigation, For smpoct sessessment s
ptenss, dradu Ly 20)
Proservation odustment facior =
‘:“V" oy FL = defta x aches =
Adjusiod misgaton dolta =
[ For misgason assesamont anoas
Dol = fwith-cumont) [Time lag (-tecir) =
Risk = RFG = doftal(l-factor x rek) =
Fuonm 62-345 S0002), F A G, jefective dite 02-04-2004

Figure 5: UMAM Page 2, sections completed in the field current condition in blue and with
impact and/or mitigation in yellow

Location and Landscape Support 62-345.500(6 (a), FAC

Eight attributes are identified in the UMAM Rule to evaluate this category. To providienge,
examples that depict variation in conditions for each of the attributes are included.

A Support to wildlife by outside habitats

A Invasive exotics or other invasive plant species in proximity of the assessment area
A wildlife access to and fromutsidei distance and barriers

16|
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Functions that benefit fish and wildlife downstreamiistance or barriers
Impacts of land uses outside assessment area to fish and wildlife
Benefits to downstream or other hydrologically connected areas
Benefits to downstim habitats from discharges

Protection of wetland functions by upland mitigation assessment areas

Too Joo oo o o

Be aware that not all attributes are applicable to all assessment areas and in some cases, some
attributes may be more relevant than others.

UMAM Scoring Worksheet ~ Location and Landscape Support

Guidance:. This worksheet is only a summary and is not intended to replace the rule. The rule should be used to

resoive any question or dispute.

Optianal (10)

Muderate (7)

Misdmal (4)

Nut Prosent (0)

Location and Landscape Support
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Figure 6: UMAM Scoring Worksheet- Location and Landscape Support

Twelve attributes are identified in the UMAM Rule to evaluate this category. To provide
guidance, examples that depict variation in conditions for each of the attributes are included.
Water levels and flows

Water level indicators

Soil moisture

Soil erosion or deposition

Evidence of fire history

Vegetation- community zonation

Vegetationi hydrologic stress

Use by animal species with specific hydrological requirements

Plant communitycompositioni species tolerant of and associated with water quality
degradation or flow alteration

Too Too Too Too oo o o To To
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A Direct observation of standing water
A Existing water quality data
A Water depth, wave energy, currents and light penetration

UMAM Scoring Worksheet ~

Water Environment

Optimal (10)

Moderate (7)

Minimal (4)

Not Present (0)

Water Environment
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Figure 7: UMAM Scoring Worksheet Water Environment

tat o
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1. Vegetation and Structural Habitat (continued)
Tenat r i
Habi
in conditions for each of the attributes.
Plant species in the canopy, @by or ground stratum
Invasive exotics or other invasive plant species
Regeneration & recruitment

Age & size distribution
Density and quality of coarse woody debris, snag, den, and cavity
Plant condition
Land management practices
Topographic features suels refugia ponds, creek channels, flats or hummocks
Siltation or algal growth in submerged aquatic plant communities
Upland mitigation arealevel of habitat and support for fish and wildlife in the

i dent i
of t

associated wetlands or surface waters

fi
hi s

ed in

t he

category.

To

Be aware that not all attributes are applicable to all assessment areas and in some cases, some
attributes may be more relevant than others.

UMAM Rul e t
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UMAM Scoring Worksheet ~ Community Structure: Terrestrial

Community Structure

Opoieal (10)

Moderate (7)
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Figure 8: UMAM Scoring Worksheet Community Structure: Terrestrial

2. Benthic and Sessile Communities (continued)

Sevenattrib t e s
Communi t i

eso

ar e

identi fi

sect

i on of

conditions for each of the attributes are included.
Species number and diversity of b@n organisms
Non-native or inappropriate species
Regeneration, recruitment and age distribution
Condition of appropriate species

To oo o o o Do Do

Structural features

ed in

t his

t he

category.

UMAM Rul

Be aware that natll attributes are applicable to all assessment areas and in some cases, some
attributes may be more relevant than others.

e
To

t o
pro

Topographic features such as relief, stability, and interstitial spaces (hardbottom and reef
communitiespr snags and coarse woody debris (riverine systems)
Spawning or nesting habitats
Be aware that not all attributes are applicable to all assessment areas and in some cases, some
attributes may be more relevant than others.
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UMAM Scoring Worksheet ~ Community Structure: Benthic

Community Structure

Opthemal (10)

Motlerate (7)

Minisal (4)

Not Present (0)

2. Benthic and Sessile Communities

Denthec 2l sessile
communenes provide opamal
sugport for all fusctcay
rypecal of e 3nessment are
= provide opnmai benefit
0 fisk md widhle

Deailiic and evide
comummnines provide
fusesons & 70% of
optumal Jeved

Demtlus sl wessdle
couumImbes provide
fuscsions 304 ol optimal
Jevel

beuthic audd ievicde
coaummmties do sot wppoTt
fimctons of peovde
Yenefiny

L Spocves mumbes snd diveruty of bestic
(EEanan

Fppropeiate wpeces mursher
e diveruty optisal for rype

nony of ipecues we
appecprane with sunber

appropnate species greatly
decsciand

Tack of appeopriate speces
ALY APPIOpIEE vpecies in

dueitanon

expectad

of system and arverury shgtuly pooc condmea
less than sormal
[1 Nes-satve o isapptopriate species ot preset reprenent & manoity sty domananl
11 Repenerstion, recrustuen! and spe wptizal shghtly less than wnnsmad 20 mdicatom

TV, Conditions of appropmale species

good. wuly Tvpaeal ot

praerally good

sulntastial pranbes &ying of
= poor condition

201 presest

V Sanchzal featunes fypecal with no evidence of hpical, or with hittle atwpical st mbegnfy very oo

past phiyacal dumoge studence of paw o pog-exstent, evidence o
phyucal &mape wenions phiyucal daanpe

VI Topopraphic Seanuses sach a5 selied rypecal and optisal slight deviation from greatly reduced Tackag

suabdary, and usersutial ipaces Gas@onos expectad

ané reef commmnItiey) of WIS and coare

woody detwis (niversae systess)

VIl Spawmmg or nesting hatarat optmsal Tess than experted few are avaibible sone

Figure 9: UMAM Scoring Work$ieet- Community Structure: Benthic
Part Il Score - 62-345.500(7), FAC

The Part Il score for an impact, wetland, or surface water mitigation assessment area is
determined by summing the scores for each of the indicators and dividing that value by 30 to
yield a number between 0 and 1. For upland mitigation assessment areas, the Part Il score is
determined by summing the scores for the location and community structure indicators and
dividing that value by 20 to yield a number between 0 and 1.

The matheratical difference between the current condition and-withact condition

assessment, and between the current condition or without preservation and the with mitigation
condition assessments is termed the fAdelt a.
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PART I ~ Quantification of A Area (Impact or mitigati
(See Sections 62-345.500 and 600, F.AC.)
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Figure 10: Calculation of combined sces and the delta between the two.
Preservation Adjustment Facto82-345.500 (3), FAC

When assessing preservation, the gain in ecological value is determined by multiplying the delta
by a preservation adjustment factor. The preservation adjustnetmtifascored on a scale from

0 (no preservation value) to 1 (optimal preservation value), oitemtiie increments. The score

is based on:

1. The extent the preserved area will promote natural ecological conditions such as fire
patterns or the exclusi@f invasive exotic species.
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2. The ecological and hydrological relationship between wetlands, other surface waters, and
uplands to be preserved.

3. The scarcity of the habitat provided by the proposed preservation area and the level of
use by listed species.

4. Theproximity of the preserved area to areas of national, state, or regional ecological
significance, and whether the areas to be preserved include corridors between these
habitats.

5. The extent and likelihood of potential adverse impacts if the assesse@miere not
preserved.

Mitigation Determination Formulas62-345.600 (3), FAC
After calculating the FL and RFL, you can use the Mitigation Determination Formulas on the left
to determine:

1. Total Potential credits for a mitigation bank

2. Mitigation neededo offset impacts when using a bank

3. Mitigation needed to offset impacts, when not using a bank

UMAM Uniform Mitigation Assessment MethofRAINING MANUAL
Web-based training manual for Chapter®25, FAC for Wetlands Permitting
Eliana Bardi, Mark T. BrowrKelly C. Reiss, Matthew J. Cohen

This manual was developed to assist in the implementation of Chag@db6Elorida

Administrative Code, Uniform Mitigation Assessment Method (UMAM).

Since 1998, The University of Florida Howard T. Odum Center foradd (UFCFW),

through funding from the Florida Department of Environmental Protection (FDEP) under

contract #WM683, has collected a variety of data, such as data on the community composition
of the algal, macrophyte, macroinvertebrate assemblages,|laswelter and soil parameters,

from over 200 herbaceous and forested wetlands (n=75 and n=142, respectively) throughout
Florida. The sample wetlands were exposed to a variety of impacts and embedded in an array of
land uses, ranging from reference twisillture, agriculture, and urban (the latter for forested
wetlands only). Using data collected during the past six years, #&RWFhas developed a

number of tools that can assist permitting personnel and consultants in the implementation of the
UMAM.

This manual is designed to be used as a guide in completing Parts | and Il of the UMAM by
providing stepoy-step instructions for gathering and compiling the information for Parts | and 11,
and providing examples of attributes identified in the UMAM rule

Hydrogeomorphic (HGM) Approach

The Hydrogeomorphic (HGM) Approach is a method for developing functional indices and the
protocols used to apply these indices to the assessment of wetland functionsstecHite
scale.The HGM Approach was initially designed to be used in the context of the Clean Water
Act Section 404Regulatory Program permit review to analyze project alternatives, minimize
impacts, assess unavoidable impacts, determine mitigation requirements, aid thersiticcess
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of compensatory mitigatiotdowever, a variety of other potential uses have been identified,
including the determination of minimal effects under the Food Security Act, design of wetland
restoration projects, and management of wetlands.

This report uses the HGM Approach to develop a Regional Guidebook to

(a) characterize the Depressional Wetlands in Peninsular Florida,

(b) provide the rationale used to select functions for the herbaceous and cypress dome
subclasses,

(c) provide the ratiose used to select model variables and metrics,

(d) provide the rationale used to develop assessment models,

(e) provide data from reference wetlands and document its use in calibrating model
variables and assessment models, and

(f) outline the necessaprotocols for applying the functional indices to the assessment of
wetland functions.

A Short History of HGM

The Hydrogeomorphic (HGM) Approach is a collection of concepts and methods for developing
functional indices and subsequently using them sessthe capacity of a wetland to perform
functions relative to similar wetlands in a regidhe approach was initially designed to be used

in the context of the Clean Water Act Section 404 Regulatory Program permit review sequence
to consider alternatige minimize impacts, assess unavoidable project impacts, determine
mitigation requirements, and monitor the success of mitigation projects. However, a variety of
other potential applications for the approach have been identified, including determinimgimini
effects under the Food Security Act, designing mitigation project impacts, and managing
wetlands.

On 16 August 1996 a National Action Plan to Implement the Hydrogeomorphic Approach

(NAP) was publishedHederal Register 1997). The NAP was develamegeratively by a

National Interagency Implementation Team consisting of the U.S. Army Corps of Engineers
(USACE), U.S. Environmental Protection Agency (USEPA), National Resources Conservation
Service (NRCS)FederaHighways Administration (FHWA), and U.&ish and WildlifeService
(USFWS). Publication of the NAP was designed to outline a strategy and promote the
development of Regional Guidebooks for assessing the functions of regional wetland subclasses
using the HGM Approach; to solicit the cooperationd participation of Federal, State, and local
agencies, academia, and the private sector in this effort; and to update the status of Regional
Guidebook development.

The sequence of tasks necessary to develgptéand Functions of Depressional Wetlanals i

Peninsular Florid&egional Guidebookutlined in the NAP was used to develop this Regional

Gui debook (see t he s e Arinitial worksHopveas lreld io Miand, ilt, P has
on 811 May 1995. The workshop was attended by hydrologists, biogeusts, soil scientists,

wildlife biologists, and plant ecologists from the public, private, and academic sectors with

extensive knowledge of the depressional wetland ecosystem. Based on the results of the

workshop, two regional wetland subclasses wermeéfand characterized, a reference domain
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was defined, wetland functions were selected, model variables were identified, and conceptual
assessment models were developed. Subsequently, fieldwork was conducted to collect data from
reference wetlands. Thedata were used to revise and calibrate the conceptual assessment
models. A draft version of this Regional Guidebook was then subjected to several rounds of peer
review and revised into the present guidebook.

The HGM Approach is a collection of conceptsl amethods for developing functional indices
and subsequently using them to assess the capacity of a wetland to perform functions relative to
similar wetlands in a region.
The HGM Approach includes four integral components:
(a) the HGM classification,
(b) reference wetlands,
(c) assessment models/functional indices, and
(d) assessment protocols.

During the development phase of the HGM approach, these four components are integrated in a
Regional Guidebook for assessing the functions of a regicetidvd subclass. Subsequently,

during the application phase, end users, following the assessment protocols outlined in the
Regional Guidebook, assess the functional capacity of selected wetlands. Extensive discussions
of the components of the HGM Approaahd the development and application phases can be
found in Brinson (1993; 19954); Brinson et al. (1995, 1996, 1998); Hauer &maith (1998);

Smith (2001); Smith and Wakeley (2001); Smith et al. (1995); and Wakeley and Smith (2001).

The HGMClassification was developed specifically to achieve an appropriate level of resolution
within the available time frame is to reduce the level of variability exhibited by the wetlands
being considered (Brinson 1993, Smith et al.1995). It identifies gfupstlands that function
similarly using three criteria that fundamentally influence how wetlands function:

a. Geomorphic setting

b. Water source, and

c. Hydrodynamics.

Geomorphic setting refers to the landform and position of the wetland in the landscape.

Wate source refers to the primary water source in the wetland such as precipitation, overbank
floodwater, or ground water.

Hydrodynamics refers to the level of energy and the direction that water moves in the wetland.

Based on these three classificationict er i a, any number of Afuncti o
identified at different spatial or temporal scales. At a continental scale, Brinson (1993) identified

five hydrogeomorphic wetland classes. These were later expanded to the seven classes described

in Smith et al(1995).

1) Depression
2) Tidal Fringe
3) Lacustrine Fringe
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4) Slope

5) Mineral Soil Flats
6) Organic Soil Flats
7) Riverine

Reference wetlands are wetland sites selected to represent the range of variability that occurs in a
regional wetland subclass aseault of natural processes and disturbance (e.g., succession,

channel migration, fire, erosion, and sedimentataswell as cultural alteratiorn.he reference

domain is the geographic area occupied by the reference wetlands (Smith et al. 1995). Ideally,

the geographic extent of the reference domain will mirror the geographic area encompassed by
the regional wetland subclass; however, this is not always possible due to time and resource
constraints.

Reference wetlands serve several purposes.

First, theyestablish a basis for defining what constitutes a characteristic and sustainable level of
function across the suite of functions selected for a regional wetland subclass.

Second, they establish the range and variability of conditions exhibited by model variables and
provide the data necessary for calibrating model variables and assessment models.

Finally, they provide a concrete physical representation of wetland ecosyisigt can be
observed and measured.

Reference standard wetlands are the subset of reference wetlands that perform the suite of
functions selected for the regional subclass at a level that is characteristic in the least altered
wetland sites in the leaaltered landscapes.

In the HGM Approach, an assessment model is a simple representation of a function performed
by a wetland ecosystem. It defines the relationship between one or more characteristics or
processes of the wetland ecosystem. Functionatigps simply the ability of a wetland to

perform a function compared to the level of performance in reference standard waliacels.
variables represent the characteristics of the wetland ecosystem and surrounding landscape that
influence the capacityf a wetland ecosystem to perform a function. Model variables are
ecological quantities that consist of fisemponents (Schneider 1994):

1. aname,

2. asymbol,

3. a measure of the variable and procedural statements for quantifying or qualifying the
measure dirdty or calculating it from other measures,

4. aset of variables (i.e., numbers, categories, or numerical estimates (Leibowitz and
Hyman 1997)) that are generated by applying the procedural statement, and

5. units on the appropriate measurement scale.

Model variables occur in a variety of states or conditions in reference wetlands. The state or
condition of the variable is denoted by the value of the measure of the variable. For example,
percent herbaceous groundcover, the measure of the percent cover oétwesheaegetation,
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could be large or smalBased on its condition (i.e., value of the metric), model variables are
assigned a variable subindex. When the condition of a variable is within the range of conditions
exhibited by reference standard wetlandg@able subindex of 1.0 is assigned. As the condition
deflects from the reference standard condition (i.e., the range of conditions within which the
variable occurs in reference standard wetlands), the variable subindex is assigned based on the
defined réationship between model variable condition and functional capacity. As the condition
of a variable deviates from the conditions exhibited in reference standard wetlands, it receives a
progressively lower subindex reflecting its decreasing contributiumtdional capacity. In

some cases, the variable subindex drops to zero. For example, when the percent cover of
herbaceous groundcover is 40 percent or greater, the subindex for percent herbaceous
groundcover is one. As the percent cover falls below 4€epéerthe variable subindex score
decreases on a linear scale to zero.

Model variables are combined in an assessment model to produce a Functional Capacity Index
(FCI) that ranges from 0.0 to 1.0. The FCI is a measure of the functional capacity ciradwetl
relative to reference standard wetlands in the reference domain. Wetlands with an FCI of 1.0
perform the function at a level characteristic of reference standard wetlands. As the FCI
decreases, it indicates that the capacity of the wetland to peferfuartction is less than that
characteristic of reference standard wetlands.

Depressiomwetlandsoccur in topographic depressions (i.e., closed elevation contours) that allow
the accumulation of surface water. Depression wetlands may have any comlmhatiets and

outlets or lack them completely. Potential water sources are precipitation, overland flow,
streams, or groundwater/interflow from adjacent uplands. The predominant direction of flow is
from the higher elevations toward the center of theetspon. The predominant hydrodynamics

are vertical fluctuations that range from diurnal to seasonal. Depression wetlands may lose water
through evapotranspiration, intermittent or perennial outlets, or recharge to groundwater. Prairie
potholes, playa lakesernal pools, and cypress domes are common examples of depressional
wetlands.

Mineral soil flatswetlandsare most common on interfluves, extensive relic lake bottoms, or
large floodplain terraces where the main source of water is precipitation. Teayereirtually

no groundwater discharge, which distinguishes them from depressions and slopes. Dominant
hydrodynamics are vertical fluctuations. Mineral soil flats lose water by evapotranspiration,
overland flow, and seepage to underlying groundwatery @hedistinguished from flat upland
areas by their poor vertical drainage due to impermeable layers (e.g., hardisavis}eral
drainage, and low hydraulic gradients. Mineral soil flats that accumulate peat can eventually
become organic soil flats. Theypically occur in relatively humid climates. Hydric Pine
Flatwoods with hydric soils are an example of mineral soil flat wetlands.

Organic soil flatavetlands or extensive peatlands, differ from mineral soil flats in part because
their elevation andopography are controlled by vertical accretion of organic matter. They occur
commonly on flat interfluves, but may also be located where depressions have become filled
with peat to form a relatively large flat surface. Water source is dominated by @tmipit

while water loss is by overland flow and seepage to underlying groundwater. They occur in
relatively humid climates. Portions of the Everglades are examples of organic soil flat wetlands.
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The Regional Guidebook for Applyirtge Hydrogeomorphic Appach to Assessing Wetland
Functions of Depressional Wetlands in Peninsular tiiavias developed to assess the functions
of two subclasses of freshwater depressions in peninsular Florida: Cypress Domes and
Herbaceous Marsh Depressional Wetlafithe referace domain for this guidebook is

peninsular Florida from the Everglades north to the boundary of Land Resource Region U
(USDA 1981). The model variables are calibrated based on reference wetland sites located in
Charlotte, Collier, Flagler, Hernando, Highlds, Osceola, Hillsborough, Indian River, Martin,
Palm Beach, Pasco, Pinellas, Polk, Putnam, St. Johns, St. Lucie, and Volusia counties.

The following functions performed by Cypress Domes and Herbaceous Depressional Wetlands
in Peninsular Florida a@ddressed in tsHGM Method:

a. Surface Water Storage.

b. Subsurface Water Storage.

c. Biogeochemical Processes.

d. Characteristic Plant Community.

e. Wildlife Habitat.

The following functions performed by flats wetlands in the Everglades are seldrieshe
HGM Method:

a. Surfaceand Subsurface Water Storage

b. BiogeochemicdProcesses

c. Characteristid?lant Communities

d. Wildlife Habitat

Each Function is described in the HGM method in the following sequence:

i. Definition: defines the functivand identifies an independeqiantitative measure that
can be used to validate the functional index.

ii. Rationale for selecting the function: provides the rationale for wlunetion was
selected and discusses onsite and offsite effects that may oecresast of lost
functional capacity.

iii. Characteristics and processes that influence the function: describebdhacteristics
and processes of the wetland and the surrounding landscape that influence the function
and lay the groundwork for the descriptioimodel variables.

iv. Description of model variables: defines and discusses model vareidedescribes
how each model variable is measured.

v. Functional Capacity Index: describes the assessment model fromtWwhiEIC| is
derived and discusses how modadiiaiales interact to influence functional capacity.

The tasks required to complete an assessment of depressional wetlands:
a. Define assessment objectives.
b. Characterize the project site.
c. Screen for red flags.
d. Define the Wetland Assessment Area
e. Collect field data.
f. Analyze field data.
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g. Apply assessment results.

Herbaceous Field Data Sheet
Aszessment Team:
Project Name:
Location:
Date: Subclass: herbaceous depression
Sample variables 1-3 using aerial photography, topographic maps, National Wetland Inventory maps,
soils survey maps, ete.

L "amry  Percent change in the size of the catchment (Lfnu mmpact to catchment, vaniable %a
.uhLu.c.ex—lD) - T,
Size of criginal c:rnd:lmmT ha SI.EE uF current catchm.ent ha

2. Fueme Percent cover of upland landuse (J.E'nauue land..czpe m good condition, variable “a
submdex = 1.0]._. . -
Cover type Cun‘e # ‘3‘»’» _C over t}'pe C urve # ‘3‘»’»
Cover type Curve # %e_ Cover type Curve # %o
Cover type Curve # %e_ Cover type Curve # %o
Cover type Curve # % Cover type Curve # Yo
Cover type Curve # % __ Cowver type Curve # %o

3. Farrepor Distance from wetlands edge to nearest depressional wetland withm 500m_ ... m
Sector 1 m Sector 2 m Sector 3 m Sector 4 m
Sector 5 m Sector 6 m Sector 7 m Sector 8 m

Sample variables 4-7 during on site field reconnaizzance

LR T —— C]‘.a.ng\e mn the volime of the wetland (J.E'rm fill or excavation vanable subindex =

L.aj... - - %a

Dlzmeta uf'weﬂa.td n.orﬂ: ;mrrh _ om Dmneter ofmet and Iﬂfﬂ:l-aﬂ"lﬁl __m m
Depth of the wetland m

Length of fill material o Width of fill matenal  m: Average thickness of
fill matenal m
Percent of wetland effected by lateral effect of ditches to swface water storage..... %o
Difference in elevation of bottom of ditch and bottom of wetland
Lateral effectof ditch _ m; Distance of ditchtowetland . m
Percent of wetland effected by lateral effect of ditches to subsurface water storage %
Difference in elevation of bottom of ditch and bottom of wetland +6m _ m;
Laterzl effect of ditch  m; Distance of ditchtowetland ~ m
T.  Faoues Change in the number of wetland zones (if no change m the number of zones #
vanable subindex = 1.0)_..
Sample variables 8-10 along 4 or more transects tlmt Cross e'wli wetlamis zone

5. Famour

6. Famour

3 Fuuc Percent cover of emergent macrophytic vegetation. .. . s %
10, Foammey Average soul texture of surface honzon or layer thhe “AA or PV; -'-'L-'-'L
Subindex score of sample pomt:

Transect 1 zonel ; zone? ; zoned . zone 4

Transect 2 zonel ; zone? ; zoned ; zone 4

Transect 3 zonel ; zone?l ; zoned ; zone 4

Transect 4 zonel ; zone? ; zoned ; zone 4
13. Facowr Average percent concurrence of dommant species from all wetland zones present.. %

Wet meadow zone Ya

Shallow marsh zone e

Dieep marzh zone Y

Figure 58. Data Form 1, sample field data sheet for herbaceous depressional wetlands

oz Chapter5  Assessment Protocol

Figure 11: Field Data Sheet for the Herbaceous Depression HGM.
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A Thecyclenutrientsfunction is defined as the characteristic biotic and abiptmcesses
of the Everglades wetlands that alter concentrations of imported nutrients and compounds
in the water leaving the wetland in comparison with water entering the wetland.

A These processes include conversion of nutrients and other elements andrudsrfpom
one form into another by assimilation into plant biomass, remineralization of those
materials when the plant materials decompose-teng storage of nutrients and
compounds in mineral and organic soil fractions, and oxygen production.

A The fundion can be validated using correlation of the function FCI with the differences
in amounts of dissolved nutrients and compounds (tons/ha/year) in inflowing and
outflowing water to and from the assessed wetland.
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Methods andProject Tasks

The primary faus of this project is to develop a functional assessment method to evaluate the
water quality benefits of wetland restoration and designed freshwater and brackish water
ecosystems used for water quality treatment. The project tasks include:
1. Development othe multiagency, multidisciplinary Aeam;Beginningon Octoberl,
2011 invitations were sent & waterquality, wetland creation, anggulatoryexperts.
30responded (see Appendix
2. Team development of baseline background knowledge in functssaksment
methodology generally, and UMAM and HGM models appropriate to herbaceous
depressional and flats wetlands;
Agreement on the functions to be evaluated with the new methodology, the formal ways
these functions are currently evaluated, and surredateéhese functions;
Evaluations of model development sites using existing functional assessment methods;
Individual or agency subeam site evaluations testing developed methodology;
Team evaluation of results and model adjustment;
Testing of updatedhodel with EPA staff and outside practitioners;
Visits to other restored/constructed systems in the study area to test methodology;
Presentation of the new methodology to agencies and formal request for acceptance of
the methodology as one tool in the BMARenal;
10. Assembly of the Draft Report from outputs of the completed Tasks and development of
illustrations, tables, and graphs for inclusion in the Draft Report;
11.Presentation of the Draft Report for peer review to the CHNEP Management Conference
and postig for public comment on the CHNEP and SWFRPC websites;
12.Compilation, review and consideration of peeview and public comments;
13.Completion of the Final Report and approval through the CHNEP conference; and
14.Inclusion of narrative text within EPA Quartefeport, providing information about
project progress, issues encountered, proposed resolution, and anticipated work in the
next. Information about financial status will be included in the appropriate section of the
Quarterly Report.

w

©ooNOOA

This project develogal a functional assessment method to evaluate the water quality benefits of
wetland restoration and designed freshwater and brackish water ecosystems used for water
guality treatment. This methadnbe utilized for evaluating and crediting water quality
improvements in Basin Management Action Plans (BMAPSs) to addresattaamment of Total
Maximum Daily Loads (TMDLS).

The methodologwasd e vel oped i n coor di nalteiaanmd . wiTtelm ma rmeinrb
agreedupon common baseline of knowledge abamictional assessment methods.

The new method foceson biological and physical surrogates for water quality measurements,
and then be tested. After calibration, the new metimstetested to assure that the surrogates

are applicable. EPA and statec&l and private sector practitioners will be invited to test the new
method. The new methoevasthen be presented for formal acceptance by the state as one tool in
the BMAP toolbox.
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The A-Team meetings

A-TeamMeeting 1:

On November 28, 2011 the Watguality Functional Assessment Method (WQFAM) Team met

at the 1st Floor conference from of the Southwest Florida Regional Planning Council for the first
time from 1:00 p.mi 4:00 p.m. Welcome and Introductions were made of team members in the
meeting roormand participating by teleconference. The team membership list is included in this
report as Appendix 1.

Ms. Whitney Gray gave the first presentation on the background of the project and an outline of
the tasks ahead of the team, with a general timeliine. Key Points of the presentation are:
9 This project will develop &unctional assessment method
1 The method will be used to evaluate Water quality benefitef restored and constructed
treatment wetlands
1 The method will baised for evaluating ancrediting water quality improvemenits
BMAPSs to address TMDLs
A crossjurisdictional, crosgunctionalteamwill create the method
The method will focus obiological and physical surrogatésr water quality
measurements

The method will beested andalibratedin the field
The method will be proposed to hecepted by the state

1
1
1
1
A generalized timeline was presented for 3Benonths of the project.

The agenda for the meeting was altered due to the time constraints of Dr. Lisa Beever, so the
next presentation was her background information on Total Maximum Daily Loads (TMDLS).
Dr. Beever defined applicable terms, and briefly discussed the processes byateichodies

are deemed impaired. She then presented maps and lists of impairments withidytlaeea and
gave examples of the presentation of TMDL components from Florida Department of
Environmental Protection (FDEP) documentation. Dr. Beever presented a map of BMAPs
adopted and in progress within the state of Florida. She then reviewed tyepnbiighed
CHNEP AChar!l ot-C®u Htay bWat Sevyreead Reporto, pointi
applicable to the project, including findings on the sources of surface water pollution and the
loadings. She briefly discussed trends for loadingstofgen, phosphorus and total suspended
solids.

Ms. Whitney Gray, filling in for Jim Beever who was not able to attend dilaéss gave the

next present arlindm,odiukitg tomr t oofWet |l and Functi on
the progress ofvetland functional assessment from its beginnings meaning only what

development potential was represented, to a method for assigning mitigation ratios based on area

of wetland lost, to a method for assigning mitigation based on wetland function lost.

Ms. Gray then presented background on the Uniform Mitigation Assessment Method and an
overview of the use of the method to determine wetland function.
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The final presentation was on the Hydrogeomorphic Methodology (HGM) for determining
wetland function irdigressionabnd flats wetlands d¥lorida.Ms. Gray gave some background,
then a brief overview of the use of this method.

The next item was a discussion on which water quality parameters the team recommended that
the WQFAM would be assessing. The goaihef project is to devise a rapid assessment of how
well a treatment wetland is doing its job, not to get a precise measurement of any parameter.

Several issues emerged from the team discussion as being important:

1 Seasonal differences

1 Flashiness of systesrdue to rain events

1 Dissolved oxygen: necessary/unnecessary/ considered linked as a causative pollutant to

other pollutants

1 Nitrogeni which forms?

1 The possible use of the Bpercentile distributions
Although an extensive list was mentioned, much of the discussion centered around the ability to
empirically test for parameters using probes or sensors, and the need to have data to tie observed
conditions to.

Another issue was the role of incoming wajaality, and how to know what that is as well as

what the nature is of the contributing watershed. The group did not eliminate any parameters
from consideration that compose what was refe
organic and inorganic nitrogen apdosphorus, ammonia nitrogen, TKN, orthophosphate, total
phosphate, nitrate, nitrite, total nitrogen, total suspended solids, fecal coliforms, cadmium,
chromium, and copper.

It was suggested that, with additional funding, work could be done compariegsaatpling
test kits to probe results to lab analysis results.

Indicators of good treatment wetland performance were discussed. The first indicator mentioned
was biodiversity, but there were some concerns with that: natives vs. exotics; and survival of
what was planted vs. recruitment of other plants. Water clarity and depth, presence of wildlife,
vegetative cover, presence or absence of hydrogen sulfide smell in sediments, colors indicating
organics in soils/sediments, residence time, and lack of ailtatere all mentioned as possible
indicators of good treatment performance.

The final agenda item was to list locations of treatment wetlands in the study area known to the
participantghe generated list included:

10-Mile Canal, Lee County

Gordon RiveMWater Quality Park, Collier County

Riverside Circle City Park, Naples, Collier County

Billyds Creek Filter Marsh, Fort Myers, Lee C
Seminole Campus of St. Petersburg College, Pinellas County
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Campus of FGCU, Lee County
Conservancy of Southwest Floridagllier County

Suggested contacts who may know of more on these locations include:
Johnson Engineering, Church Roberts

FDOT

Scheda Environmental, Tom Reiss

Wilson Miller, Craig Schmittler

The next meeting date was not set, but a Doodle poll was bewesith the appropriate time
frame by the end of the week.

A-Team Meeting 2:

Meeting 2of the WQFAM Team was on January 25, 2(dtzhe 1st Floor conference from of
the Southwest Florida Regional Planning Council from 1:00 p3¥5p.m. Welcome and
Introductions were made of team members in the meeting room and participating by
teleconferencd.

Attending In Person:

James Evans
Betty Staugler
Mike Kirby
Steve Adams
Karen Bickford
Lisa Beever
Rick Bartleson
Judy Ott
Melanie Grigsby
Jim Beever
Whitney Gray
Via WebEX:
Harry Phillips
Kim Haag
Michael Jones
Rhonda Evans
Charles Kovach
Mac Hatcher
Lindsay Cross
Mike Bauer
Katie Laakkonen
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After introductions, Jim Beever gave background of the WQFAM projecpeesnted

the goals for the meeting: selection of the water quality (WQ) parameters to be assessed,
startng the list of candidate visual indicators of water quality for the selected WQ
parameters, and review and adpto the list of locations of existingnd proposed

treatment wetlands.

Several clarifications of the project were brought Mg. Ottmentioned that the need for
a method like WQFAM was brought up at another meeting she recently attenrded. M
Kirby asked if the method would be applicablestorm watedetention ponds and rain
gardensMr. Beeverreplied that, no, it would nokdr. Beeverclarified that the method
would concentrate on filter marshes, and could include floating vegetatiorneaitsd

for water quality treatment, and wetland restoration projects if water quality treatment
was a stated goal of the restoration. Steve asked if the method could be applicable to
Everglades STAs. Jim replied that it could, but that currently those evgside of the
geographic study area.

Mr. Beeverproceeded with amteractiveactivity for selecting water quality parameters

to be assessed by the WQFAM method. Large posters were provided that contained a
table of water quality parameters gathenenarf the Florida Department of Environmental
Protection list of water quality impairments and additional suggested parameters. Each
meeting participant present in person was given five green dot stickers and five red dot
stickers. The participants were ingtted to use their green dots to indicate the five water
guality parameters they felt were the most important to assess using WQFAM. Red dots
could be used to indicate parameters that should not be assessed using WQFAM. WebEXx
participants used the WebERat function to send their choicesMs. Gray who

transferred those choices to the posters with dots. (See Figures 1 and 2)

Green dots counted as a +1 and red dots countedlagialding the results iRigure 13
below.
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Figure 13: Sum score of candidate parameter scores

Biochemical Oxygen Demand +5
Chloride -1
Chlorophyll -a +12
Conductance +4
Copper -5
Dissolved Oxygen +7
Dissolved Solids -1
Fecal Coliform +2
Iron -2
Lead -8
Mercury in Fish Tissue -7
Nutrients (Combined) +9
Total Coliform -7
Total Dissolved Solids -2
Total Nitrogen +9
Total Phosphorous +10
Trophic State Index +4
Turbidity +2
Un-lonized Ammonia -4

From this input, the top five water quality parameters to be assessed by WQFAM were:
chlorophylta, total phosphorus, total nitrogen, nutrients (combined), and dissolved

oxygen.

Discussion ensuedir. Beevemointed out that oxygen redox potential mayalgood

surrogate. Several participants commented on conductancBy.aBdeveroffered that it

can determine limiting nutrients, and, since the other parameters chosen are indicative of
nutrients, including conductance would be beneficial since it igemarally considered

to be nutrientelated, and also provides information about hydroldyy.Kovach
suggested that conductance is easily measured using an instrument; but it was also
mentioned that, if conductance is altered in a wetland for long enough, changes to the
vegetation community occur, making those changes a visual indicator of conductance

changesMr. Adamsa s k e d

what

wo ul

d

be

Agoodo

conduct a

conductance, and it was explained that that would be relative to thesitevansasked

if speciation of nitrogen should be considered EindBeeverexplained that, when

nitrogen measurements in TMDLs are evaluated, nitrogen speciation is generally limited
to ammonia, and that the group could discuss this topic more fully at a future meeting.
The result of this discussion was a consensus to include conductance as aamétgra

to be assessed with WQFAM.
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Ms.Grayt hen presented AShopping for Variabl es, @
UMAM for potential visual indicators that could be used in WQFAM. The group added
several potential visual indicators, resulting in Table 2.

The group then did an AEnvel opesoO exercise i
visual indicators for each of the six water quality parameters chosen earlier in the

meeting. Six large manila envelopes were presented, one for each water quality

parameer. Participants were given pieces of paper and were instructed to write down

potential visual indicators specific to the water quality parameters and put them in the

appropriate envelopes. One indicator was to be written on each piece of paper. Any

numbe of indicators could be submitted for each water quality parameter. WebEx

participants were asked to email their submissioddsoGray Results were to be

compiled after the close of the meeting and would be reported on at the next meeting.

Finally, Mr. Beevermpresented the results of a search for treatment wetlands and filter
marshes completed, under construction, or being planned across the study area. Maps
were provided. The group was asked for additional locations that they know of. Some
additions vere provided. This liswas still being compiled and additions are welcome at
any time.

A Doodle pollwassent out to find the next meeting date for Februargrocedure for
submitting travel expenses was briefly outlined\ts: Gray The meeting ended &:45.

A-Team Meeting 3:

Meeting 3 of the WQFAM Team was on February 27, 2011 at the 1st Floor conference
from of the Southwest Florida Regional Planning Council from 1:00ip3m5 p.m.
Welcome and Introductions were made of team members in thengneadim and
participating by teleconference.

Attending

In Person: Via WebEXx:
James Evans Rhonda Evans
Mike Kirby Mac Hatcher
Steve Adams Lindsay Cross
Karen Bickford Mike Bauer
Betsie Hiatt Katie Laakkonen
Jim Beever Jason Green
Whitney Gray DianaBandlow

Greg Blanchard

After introductions, Jim Beever presented a review of the water quality parameters that
were selected at the last meeting for inclusion in the assessment method. He clarified that
the goal of the development of the process iseatifly visual indicators, not lab tests,
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for the water quality parameters chosen. During the method development, we will be
testing those parameters so that those results can be compared to the visual indicators
observed for calibration.

Whitney Gray thempresented a summary of the candidate visual indicators collected at
the last meeting. Several graphs were presented showing analyses of the polling results.
A total of 168 visual indicators had been suggested by tliean. These indicators had
fallen into several natural groupings. The analysis can be found in the presentation for
agenda item 3, found on the project portal page.

For chlorophyla, the visual indicators chosen by thd'8dam were grouped as follows:

algae, animal species, clarity, inappriate levels, plant condition, and plant species. For

total nitrogen the grouped indicators were: algae, animal species, clarity, inappropriate

levels, land management, plant species, and water chemistry. For total phosphorus, the

groups were: algae, anal species, clarity, inappropriate levels, land management, and

plant species. For combined nutrients the groups were: algae, animal species, clarity,
hydrology, inappropriate levels, land management, odor, plant condition, plant species

and substrate. Falissolved oxygen the groups were: algae, animal condition, animal

species, inappropriate levels, physical attributes, plant species, and substrate. For

conductance the groups were: animal species, hydrology, inappropriate levels, odor, plant
condition,p ant species, and substrate. Whitney
|l evel so included comments about meter measur

Jim Beever then led the group through the process to select visual indicators for
chlorophylta. The process was to discesgh of the visual indicators suggested for
assessing chlorophydl: algae, animal species, clarity, inappropriate levels, plant
condition, and plant species. Jim Beever mentioned that chlorephglbften measured
similar to turbidity, so that a Secdtlisk could be used if water depths were great enough
(as in Celery Fields and some portions of 10 Mile Canal) or a transparency tube if depths
were as little as 1 %2 inches.

The first indicator discussed was clarity. Jim Beever presented typical Septits the

Florida lakes, then discussed use of the disk and the relationship (from the data) between
total chlorophyll and Secchi depth. Another device discussed for measuring chloephyll

in the field was the transparency tube, and the data regardingstmatnent was

presented. A potential scaling system for clarity was discussed.

Next, algae as a visual indicator of chloropteylvas discussed. Bioassessment to

determine numbers and species of microalgae, blue green algae and diatoms is not rapid,
buthas been used well in the past (Palmer 1969). Many states are in the process of
determining how bioassessment of their water bodies relates to water quality. An existing
Pollution Index (Palmer 1969) identified genera of microalgae and assigned each an
index value between one and five.

The third visual indicator of chlorophydl was plant species-PFeam members had
brought up several potential attributes of plant community composition, positive and
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negative. While cattailllyphasp.) was mentioned as agative attribute, it was
acknowledged that other species may also be considered negative. Zonation in the plant
community will be important.

The fourth visual indicator of chlorophydl was plant condition. Jim proposed basing
scores for this indicatan signs of hydrologic stress in the plants in the wetland.

The fifth indicator was animal species, expressed in terms of @alalhced community

of benthic invertebrates. Several sources for bioassessment protocols and standards were
presented. Of particular interest is the Florida Wetland Condition Index (Fpvtetiosed

by Brown (2005). While this index is not fully developed, it does contain surrogates that
may be useful in our process, especially the Floristic Quality Assessment Index (FQAI),
which relates the plant community present to the animals likddg faresent.

The final visual indicator of chlorophyd discussed was inappropriate levels. Jim asked
the group to write down on provided paper what devices they would recommend for field
measurement or assessment of chloropdidivels in the water aann. Group members
were also asked to indicate their preference of federal or state water quality standards.
Results were as follows:

Device Number of mentions Standard | Votes

Transparency tube Federal 6

Secchi disk State 2

YSI

HydrolLab

Stereoscope

RIRPINNAD

Dry/wet biomass

Figure 14: ATeam devices recommended for field measurement or assessment of
chlorophyll-a levels in the water column and preference of federal or state water
guality standards.

Next on the agenda was a discussion on scaling the visual indicators for chleeophyll
The first indicator discussed was clarity. Jim Beever suggested two scaling schemes
found in the presentation for agenda item 5, slides 4 and 5.

The scores would begportionate; that is if the Secchi depth was 25% of the max, the
score would be between zero and four, but this would vary depending on where in the
system it was measured. By measuring at the infall, in the wetland, and at the outfall, the
lift from treatment could be determined. It was discussed that a series of tables would be
necessary to account for systems that were naturally eutrophic, since a perfect score for a
mesotrophic wetland is different than a perfect score for an oligotrophic wetland.

Scding a measurement for algae was presented next (slide 9). The group discussed what
kinds of algae were appropriate to be used for this visual indicator. If phytoplankton,
there are probes that can be purchased that measure this via chleaophgistirction

was made between algae, as nonvascular plants, and vascular macrophytes that may be
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floating, encrusting or rooted. This indicator is intended to reflect the presence of

filamentous and microalgae, although it was noted that these types of algabeare

expected within a treatment system. Again, measuring at the top and bottom of a

treatment system would yield a meaningful differential. The subject of management of

treatment wetland systems was brought up and will be discussed in more detaigg a fu
meeting. I't was also decided that the col umn
table need to be changed.

Scaling the plant species indicator was discussed next (slides 10 and 11). This indicator

would focus on vascular plants, submerged,rgemd, and floating. A list or series of

lists of appropriate plant species would need to be developed. Community composition

could also account for changes in salinity in the system. It was pointed out that less

qualitative terms need to be used inthetae s ; t he term Ai mprovedo n
to Amoderate. o0 As homework, Jim asked that t
such as cattail, that may not be beneficial as a monoculture.

Plant condition was discussed. This indicator would be basedg®tation being in

trouble, however, the group noted that the use of herbicides and/or poor water quality
could also cause poor plant condition. Other characteristics of poor plant condition would
include presence of mold on leaves and chlorotic leaveseTwas discussion about the
appropriateness of this as an indicator of the presence of chloraghytlhe water

column, especially since the indicator focused on emergent macrophytes. The group
agreed to further discuss changing this indicator to asfoa the condition of submerged
aguatic vegetation, which, it was agreed, would suffer under conditions of high
chlorophylta in the water column.

Animal species was the next indicator to be discussed. It was mentioned that the timing
of any assessmentowld greatly influence which taxa were present. Hydrology and the
seasonality of predators were mentioned as other factors that would affect the makeup of
the faunal community at any given time. Lists or tables of preferred species would need
to be produca. The team agreed that it may be difficult to find benthic invertebrates
during a rapid assessment.

The selection of visual indicators for other water quality parameters was reviewed
briefly. This will be covered in more detail in a future meeting.

Locations of existing and proposed treatment wetlands were reviewed and some
corrections were made to the table in the presentation for agenda item 7.
1 Lely Main is a spreader waterway which should be pulled from the list. It is not a
treatment wetland.
1 Theremay be a wetland mitigation bank with a stated water treatment function in
Oldsmar.
1 A Lee County project of 3 to 5 acres was required as a condition of the widening
of Alico Road.
1 A 15-acre project in Lee County is in design.
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Jim Beever asked Karen Bicktbabout water sampling points on 10 Mile Canal. Karen
offered to track down the data from those stations.

Mike Kirby asked about submitting for BMAP credits with a stormwater treatment
wetland that Bonita Springs is considering. Karen Bickford respaaédhere is
guidance on design that could be used so that the project would qualify for credits.

A Doodle poll will be sent out to determine the date of the next meeting, which will
likely be a full day with field work in the morning and an office sms# the afternoon.
Lunch will be provided.

A-Team Meeting 4:WQFAM Version 1

WQFAM Version 1 was completed on March 22, 2012. Based on the input of the A
Team the survey included a dield sheet with from 22 to 30 variabléSigurel5), a

section ornwater clarity with 7 variable@~igure16),, an algae page with 5
variablegFigurel?), a vascular plant section with 9 variab{€gyure18), ananimal

speceis section with 15 variabl@sgure19), water temperature, odor and soil textures
section with 3 variables (Figug®). for a total of 61 to 69 variables depending on the
surrounding land use diversity. The first field test was scheduled for Meeting 4 of the A
Team.

Meeting 4 of the WQFAM Teawas on March 26, 2012 at the parking lot of the
Southwest Florida Regional Planning Council at &8@. for carpooling to thdohn
Yarbrough Linear Park Trail near the corner of Daniels Parkway (CR 876) and Metro
Parkway. It is on the eabbund side obaniels, west of Metro.

Attending
In Person: Via WebEXx:

Steve Adams Rhonda Evans
Judy Ashton
Rick Bartleson
Jim Beever
Lisa Beever
Karen Bickford
Dan Cobb
James Evans
Whitney Gray
Mac Hatcher
Charles Kovach
Mike Kirby
Jennifer Nelson
Judy Ott
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Part 1 of the meeting was held at the Ten Mile Canal Filter Marsh. TFeaf met at

the trailhead for Jon Yarborough Linear Park, near the intersection of Daniels Parkway
and Metro Parkway. Karen Bickford of Lee County Natural Resources gave areover
of the filter marsh project. Karen provided information on the history, the size and
capacity, and the maintenance protocols of the marsh.

Jim Beever then introduced the draft data forms for the assessment method. The Team
then went through aassessment on Cell 1 of the filter marsh.

The team then undertook to access the first Cell of tidilEDCanal Filter Marsh
utilizing the Version 1.0 of the draft WQFAM forms.

Part 1 of the form is designed to fill in prior to going into the field. fopehas an entry

for the Sit Project Name, the site project ID number, edraductedhe assessment and
the date of the assessment. Tiegtentryid for theAssessmenArea Size. This is
calculatedorm aerialphotographyand permidocumentsf they spedy it. The next

entry is a narrativdescriptionof the general location and description of the assessment
area that is obtaindidom the aeriaphotography and supplemented in the field with
observation of oithe-ground site conditions. A note is algmvided as to if the site is
used for mitigation.

The land uses surrounding the filter marsh and forming the watershed that contributed to
the filter marsh is then listed in a table. This information is obtained from the aerial
photography and from thée visit.
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"Part 1 Pre-Field

Site/Project Name

Site/Project ID

Conducted by

Date

Assessment Area Size (Calculated from aenal photographs or permit documents)

Assessment Area General Location and Description (From aenial photographs and site visit)

Is this a mitigation site?

Surrounding Land Uses (From aenal photographs and site visit)

Land Use

Score

X

% Area within 300m = | Subtotal

Scores for Land Use Categories
3.0 - natural undeveloped areas
2.5 - unimproved pasture/rangeland
2.0 - citrus grove

2.0 - sugarcane

2.0 - low density residential

2.0 - low intensity commercial

2.0 - low volume highway

2.0 - institutional

1.5 - single family residential

1.5 - recreational

Total =

.5 - moderately intensive commercial

1
1.5 - golf course

1.0 - high velume highway
1.0 - improved pasture

1.0 - row crop

1.0 - multifamily residential
1.0 - industrial

1.0 - mining

0.5 - high intensity commercial

0.0 - dairy and feedlot

Hydrologic Connections (From aenal photographs and site visit)

Input from:

Outflow to:

Water Quality Data

Parameter

Upstream

At Site

Downstream

Chlorophyll-a

Conductance

Dissolved Oxygen

Nutrients (combined)

Total Nitrogen

Total Phosphorus

Figure 15: WQFAM Version 1 Part 1 Pigeld Data Sheet

43|




FMFAM September 30, 2015

DRAFT WQFAM DATA SHEET
Part 2a Clarity

SIta/Project Nama SitaProject 1D Congucted by

Dats

Clarity:

Sacchl Depth (metars):
or

Tranaparancy Tubs Number:
[centimsters)

Contalner Visual Review (loxk through the contalner)

Cant see through the batlle = 1

Can see through contalnes, but can't read text on datashest =4

Can see through contalner, and can read b2xd on datasheet =6

Pretty clear, but not 35 clear as boltlied water = 3

AE clear as botted water =10

Contalner Visual Review Score =

Visual Indicators

Flzating Solids ¥es ! Mo Desoribe

Suspended Solids ¥es ! Mo Desoribe

Ol § Fuel Sheen ¥es ! Mo Golor and amount

Foam ¥es ! Mo Desoribe Mickness, color, how much surface It covers

Figure 16: WQFAM Version 1 Part 2a page 1 Clarity Data Sheet
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‘Water Clarlty UMAM

A score of (10) means that water gualty fully supports the funciions and provides benafis at
-upﬂmal Bal}alﬂl'}' far the aesesemeant area. The soore 5 basad on reasonablke sclentife
Judgment and characterized by: Light penatration [Clanty) s optimal for the type of community
beng evaluatad.

A score of (7) means that water quality supports the funchions and provides beneffis at 70% of
the optimal capacity for the assessment area. The score Is basad on reasonable sclentic
Judgment and charactertzed by Light penatration [Clanty) is generally sulMiclent for the type of
commurnilty belng evaluated but are expected to cause some changes In speclkes, age classes
and gensiies.

A score of (£) means that water quality supports the funchions and provides beneffis at 40% of
the optimal capacity for the assessment area. The score Is based on reasonable sclentic
Judgment and charactertzed by Light penatration [Clanty) ks not wel sufied for the type of
communlty belng evaluated and are expacted to cause significant changes In specles, age
classas and densities.

& score of (0) means that the water guality does not support the funclions and provides no
pensfits. The score 15 based on reasonabie sclentfs judgment and characienzed by: Light
penatration (Clarlty) ks Inappropriate for the type of community (species, age classes and
densities) baing evaluated.

Score (1-10) =

Hotas:

Figure 17: WQFAM Version 1 Part 2a page 2 Water Clarity UMAM Data Sheet
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DRAFT WQFAM DATA SHEET

Part 2b Algae
SiaiProject Hama SiaiProject ID Conducied by
Data

algal Com IT'IUﬂI'tj' - Cirgle score or chack box

Algal COMMUNITY COmpoEiton 16 ol characienZed Dy G0Eckes IDIErant of and 3550CEEd Wim 0
water quaillty degradation

S0me of the agal Community COMPEEH0N CONGIEE Of GIECHE IDIErant of and as50CIIED Wi
Mmoderaie wWalter qual radation.

Hal of T aigd ComimInEy GampoEiion cores Nt oF and ass00aE0 Wil
Mmoderate water gual radation.

COMIMLN 5 et [Dieran v and

moderate water o radation.
SJ3 COFMITILIITY S0y Wopfeny Nanty & tolerant of and assocEEd

with highly degraded waber

Algal community composiiien =

L= B B

Zlgal Blomass
A o ]

Aigal bl modarata

[ =T PR )

Algal biomass sxcessive
&lgal blomass score =

Blus-Grean Algas

Mo bilie-gresn of Tiameniols green aigas
Aporomimately 3P DUS-Jrean of AMemols Jeen alges
ApDroEimalely S0t Diue-gres=n of amenous green aigas
Aporomimalely 700 DiUS-gresn or amenoUs Qreen aigas

IE-green of ean dgas mon
Blus-grean Algas scors =

(=]

[= ] i ]

&lgal Cover

(=]

cover characienstic for thal welland hps
Most of the aigal cover chamclsnstic for Mat welland type

Halt of e algal cover Characiensis Tor el weiland hpe
S0me Of the aigal Cover Characterisat for hal wetand ype

Algal COVEr Compietely UNCaracianshc for that wetiand type
Algal cover scors =

(=1 T p B

Figure 18: WQFAM Version 1 Pa2b Algae Data Sheet
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DRAFT WQFAM DATA SHEET
Part 2c Plant Species and Condition

SHafProject Hame SheiProject 1D Conducted by
Data
EIB.I'I"IFHHS of Undszlrable 5 PBGlBB Plants Observed
Gars Spacing Comimdon Hame
Aftemani=ra philcnsmides als@ior weesd
Araisia eilipfca shoebuson
anisly
Brachiar’a mutica para grass
Caswanng Squisemoa “Austoian pine
Colocasia SsCLieTa fam
CUpaVoEss SSCuieTa CATOtWod
Diosroma Buintlos ar potain
Elchomia CTISS0ES water Fyadnd
[Fydrsa PeTBcila TydriEa
Hymenachine amplevicauls West indlan
marsh grass
L uiwigia ociovakds water primrose
Ludiwigha periiana primrose wiliow
Lygoaiam Do Japanese
ciimbing fem
Lygodium ety oid worid
ciimbing fem
ELfiama ST cimbing
her
[ quinguensvia msakuc
FPasitem FEDERT impedo grass
Paspalum PGtafum bania grass
Pici shratiofes waber lebuce
Pidium el guaa
Rhodomyrius Someninsga Doy FOsE
myTie
Eagium SECLOEENT Chiness blow
Sohis depmhirttatodus Erazilan pepper
] pendula Cimbing cxssia
SyTrglum cumind Java plur
Tespesa peGuinea seaside mahoe
Tyoha £ Cabia
Linena lobaia Caesar wesd
Wiy iNohaty wedeily
Piant Community
SCore
Plﬂmﬂwmmmsl‘ﬂ’.MFMWEFEGEEHEWIUTNMHP i0
Smed".h:-pa'tmmﬁymmtmwm:mspmmbmmaﬂmum:r' T
moderate water quailty degradation
Half of the plant community composition consists of species tolerant of and associated with H
moderate water quailty degradation.
Much of the plant community composition conslsts of spacies tolarant of and associabad with 3
moderaie waler quallty degradation
The plant community composiion consists namly of species iolerant of and associated 1]
wim y desgraded watsr
Plant community composificn =

Figure 19: WQFAM Version 1 Part 2c Page 1 Plant Species and Condition Data Sheet
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Plant Community Zonation

Zonalion of veQewEhon appropnae 10

[= R e

Zonation af vegetation Inappropriaiz
Plant Community Zenation score =
Cattaila

g
:

T Fppoanes 3T O pa e E Ok T
I = e T H
= i e e T
Catiall monocuiure a
Cattall score =
Plant Cower

Piant cover charactensc fior that wetiand Type

Mot of e plant cover charactenste for that wesand type
Haif of the plant cowver charactersSc for that wetland tyne
Same of the plant cower chiarachenstic for ha welland type
Plar COver CompIEiEy Unchalaciensic 107 Tl weiand ype

Llgal cover score =

e cafenf-il3|

Plant Community UMAR

A score of [110) means that water qually fully the functians and provides benafits at optimal
Wummm%m& m:n I2a50Nanis SESMING |udgmen ard
charactentzed by: Plant community |s optimal for the fype of wetiand being evaluated.

A SCone of [7) mears Mat water qualty suppors the functions and provides benafits at T0% of the

9ptimal capacty for e assecement area. The soos < basad on reasonabie scentfic udgment ang
e by: Plant commurity |s genarally suMciant for e type of wetland being 2y but

exnibit s0me changes In species, age dasses and fensities due 1o decreasad water qualty.

A soore of (4) nmmmmwmummm benafis at 40% of the
aotimal capacity for the assessment area. soone |5 hased on reasonable soenthic udgment and
chamaderzed by Plant community Is not well sulted for he type of welland being evaluated and exhibiis
sigrificant changes In spacies, age classes and densties due o decreased waler qualty.

A scone of () mears hal the water dioas not 1the funclions and provides no benafiis. The
score |5 baged on reasonable sdentfic tmn%&mnyﬁmmmﬁylamwnprm
for e type of welland (species, age ciassas and densities) being evalusied

Score =

Figure 20: WQFAM Version 1 Part 2c Page 2 Plant Species and Condition Data Sheet
and Plant Community UMAM
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Plant Condition

VEgetation ShoWs NO SIgNS Of ST255 SUCh 35 EXCEESIVE MOrally, Ieaning of falen rass, 0
mmmmwmdmmummwﬁmmm

an nomal monaty, mguumms.mmcarwyur 7
@mummmmm

maawdmmumnmmm '

VEQELalion Nas STONg Evidence Of MUCh greater Tan Norma MOrtalty, Iearing of fallen Tees, ]
shinning canopy or signs of Insect damage or dsease which may be 3ssociaied wil strass.

Vegetation stress UMAM

Amano)mmmmmwmmmmmzm
capacily for the 3ssecsment area. The scor Is Dased on reasonable sclantific judgment and characterzed
the folowWing Vagetaton Shows N0 SIgns of hydroiogic SiTees SUCh 35 SX0esSVE Morialty, aezmgorfalen
trees, thinring Canopy oF Signs of INSACt Ja3ge O disease which may be 3ss0ciated WEh hydrologic strass.

A score of (7) means that watar quality sUppars the functions and provides banents & 70% of e ogtimal
capacity for the 3ssessment red. TNE 5c0re I Dased on reasonable scientine and characterized
Dy 3 predominance of the fallowing Veg=tation Nas sighty greater than ¢ martalty, leaning of falisn
irees, thinning canopy oF Signs of 1saCt GaM3age of disease which May be 3ss0ciated With Some hyaroiogic
syess.

A of (4 that water the funclions and prowkies baneflts  40% of
At e e 2 e s s LT e,
oy the ®lowing Vagetaton hi3s Srong evidence of greater than noma montalty, i2aning of faken rass,
hinning caNopy Of SIgNS of INS2Ct d3Mage o (1SS358 3SS0CINED WM NYdriogIC Stress.

A score of ([) means that e water qualty 0026 NOt SUDPOr e IuNclions 3nd Povides o beneflts. The
score I based on reasonable SCEntfic judgment and characterzad the Tolowing: Vegstation nas
svidence of much greater than noama moralty, leaning or failen Tees, thinning canopy or Signs of Insec:
damage or (152352 which M3y be 355000 WIth hydrnioglc sYess.

Score =
Notes

Figure 21: WQFAM Version Part 2c Page 3 Plant Species and Condition Data Sheet
and Vegetation Stress UMAM
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DRAFT WQFAM DATA SHEET
Part 2d Animals Species and Condition

SitefProject Hame SitaiProject ID Conducted by
Date
Animal Species
Score
AN species INdcaive of good waier qualty. 10
Animd speciee INdcalve of 3 MesolguTDENi: SYSiem. 7
Anima species INdcaive oOf 3 MEsolopnkc System. 5
Fnimd spedes INdCalve of 3 Smopnic Sysiem. k|
Arimal spegies Indicatve of a hypersufmphic system. [1]
Animal Specles — check appropriate score
Specles Characieriatic Optimal | Moderate | Mindmal | Mot
[} ] 4 preasnt [0

Mumer and diversity of benthic macroinvenebrates

Wumber and diversity of ish community

RegenaraionirecruRment of apOropdale specles

Imvashefnappropriate species

Habltat structure

Presence af fish or wildiife adapted o poor water guality

Overall wikdife utliization

Spacles observad:

Figure 22: WQFAM Version 1 Part 2d Page 1 Animal Species and Condition Data
Sheet
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Figure 23: WQFAM Version 1 Part 2d Page 2 Animal Species and Condifiata
Sheet and Animal Community UMAM
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