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Impetus for StudyImpetus for Study

A network of 400 additional wetlands will A network of 400 additional wetlands will 
be established to be rated at a longer be established to be rated at a longer 
interval, such as every 5 years. It is interval, such as every 5 years. It is 
proposed that this network consist of a proposed that this network consist of a 
larger spatial coverage than the more larger spatial coverage than the more 
routinely rated wetlands network.routinely rated wetlands network.

Northern Tampa Bay Phase II Investigations Northern Tampa Bay Phase II Investigations 
Scope of Work (SWFWMD 1999)Scope of Work (SWFWMD 1999)



BackgroundBackground
•• In 1997In 1997--1998, the District 1998, the District 

performed an assessment of performed an assessment of 
regional wetland conditions by regional wetland conditions by 
determining and mapping determining and mapping 
wetland health in an extensive wetland health in an extensive 
network of wetlands distributed network of wetlands distributed 
across the Northern Tampa Bay across the Northern Tampa Bay 
Region.Region.

•• In 2004, the District contracted In 2004, the District contracted 
with the Berryman & Henigar with the Berryman & Henigar ––
Bureau Veritas Project Team to Bureau Veritas Project Team to 
update that original assessment.update that original assessment.



ObjectivesObjectives

•• Convert hardcopy 1997/1998 Wetland Convert hardcopy 1997/1998 Wetland 
Health Assessment (WHA) data to GISHealth Assessment (WHA) data to GIS

•• Develop Field/Office Evaluation databaseDevelop Field/Office Evaluation database
•• Perform Wetland Health Assessments in Perform Wetland Health Assessments in 

expanded network of 400 Wetlands expanded network of 400 Wetlands 
following methods used in 1997/1998following methods used in 1997/1998

•• Map and report 2004/2005 Map and report 2004/2005 WHAsWHAs and and 
change from 1997/1998 field effortchange from 1997/1998 field effort



Methods and ResultsMethods and Results

•• Creation of WHA GIS DatabaseCreation of WHA GIS Database
•• Site SelectionSite Selection
•• Creation of Field Evaluation DatabaseCreation of Field Evaluation Database
•• Team Field CalibrationTeam Field Calibration
•• Preliminary Wetland Review (Office)Preliminary Wetland Review (Office)
•• Field AssessmentsField Assessments
•• Database ManagementDatabase Management
•• Surrogate WHA from WAP DataSurrogate WHA from WAP Data
•• Data Analysis and MappingData Analysis and Mapping



Creation of WHA GIS DatabaseCreation of WHA GIS Database



Understanding WHA and Understanding WHA and 
Engineering Rating ScalesEngineering Rating Scales



Site Selection Site Selection –– Study AreaStudy Area



Site Selection Site Selection -- Identification of Identification of 
Existing Monitoring SitesExisting Monitoring Sites

•• DistrictDistrict--monitored WHA sites obtained as monitored WHA sites obtained as 
spreadsheet and linked to District shapefile spreadsheet and linked to District shapefile 
(100 polygons in study area)(100 polygons in study area)

•• Tampa Bay Water ecologic sites obtained Tampa Bay Water ecologic sites obtained 
as shapefile and refined based on list of as shapefile and refined based on list of 
known WAP sites with Fall 2003 data      known WAP sites with Fall 2003 data      
(328 polygons in study area)(328 polygons in study area)

•• 57 crossover sites monitored by both57 crossover sites monitored by both



Site Selection Site Selection –– ProcessProcess
•• 1343 sites evaluated in 1997/19981343 sites evaluated in 1997/1998
•• 123 of them already monitored123 of them already monitored
•• Excluded wetlands with 1997/1998 surface Excluded wetlands with 1997/1998 surface 

drainage alterations (brown and black)drainage alterations (brown and black)
•• Reduced sampling of green wetlands to 40Reduced sampling of green wetlands to 40
•• 245 randomly selected yellow and orange245 randomly selected yellow and orange
•• Remaining 165 randomly selected from Remaining 165 randomly selected from 

4880 unmonitored and not previously 4880 unmonitored and not previously 
assessed assessed (i.e., 50 extra selected)(i.e., 50 extra selected)



Creation of Field Evaluation Creation of Field Evaluation 
Database (PreDatabase (Pre--field Forms)field Forms)



Creation of Field Evaluation Creation of Field Evaluation 
Database (Field Forms)Database (Field Forms)



Key Data for AnalysisKey Data for Analysis



Creation of Field Evaluation Creation of Field Evaluation 
Database (GPS and Photos)Database (GPS and Photos)



Team Field Calibration Team Field Calibration (scientists)(scientists)



Team Field Calibration Team Field Calibration (engineers)(engineers)



Preliminary Wetland ReviewPreliminary Wetland Review

•• Field packages provided to scientists and Field packages provided to scientists and 
engineers who completed Preengineers who completed Pre--Field Wetland Field Wetland 
Review Form in the office:Review Form in the office:
•• Wetland polygons on 1999 and historical aerialsWetland polygons on 1999 and historical aerials
•• 1”:200’ one1”:200’ one--foot aerial topographic mapsfoot aerial topographic maps
•• Preliminary Wetland Review Form with Preliminary Wetland Review Form with 

Candidate Sites Evaluation Study (CSES) data, Candidate Sites Evaluation Study (CSES) data, 
if applicableif applicable



Field AssessmentsField Assessments

•• Environmental Scientists visited every site Environmental Scientists visited every site 
(409) between June 1, 2004 and March 11, (409) between June 1, 2004 and March 11, 
20052005----78% between Oct 15 and Dec 3078% between Oct 15 and Dec 30
•• Completed field formsCompleted field forms
•• Recorded GPS location informationRecorded GPS location information
•• Took PhotosTook Photos

•• Engineers visited selected sites where Engineers visited selected sites where 
drainage alterations were unknown or drainage alterations were unknown or 
uncertainuncertain



Site Access ProtocolsSite Access Protocols

•• Telephone coordination with landowners of Telephone coordination with landowners of 
larger land holdingslarger land holdings

•• Use of drainage easements and roadside Use of drainage easements and roadside 
accessaccess

•• “Knocking on doors” to request permission “Knocking on doors” to request permission 
from singlefrom single--family residentsfamily residents



Database ManagementDatabase Management
•• GIS data transfer quality control checkGIS data transfer quality control check
•• Field database quality controlField database quality control

WHA 
Score General Criteria 

1 

No hydrology 
Severe non-wetland plant invasion into interior 
Severe treefall and/or most cypress stressed 

Severe soil subsidence 

2 

Reduced hydrology 
Severe non-wetland plant invasion into interior 

Some treefall and/or stressed cypress 
Substantial soil subsidence 

3 

Depressed hydrology or was depressed but now recovering 
Non-wetland plant invasion of edge (may be in interior if inappropriate plants stressed) 

Dominated by wetland plants 
Cypress healthy or some stressed 

Minor soil subsidence 

4 

Good hydrology or was depressed and now normal 
Few weedy plants (there may be some near the edge) 

Dominated by wetland plants (or most non-wetland plants dead) 
Most trees healthy 

Minor soil subsidence 

5 

Good hydrology 
Few non-wetland plants 

Most trees healthy 
No soil subsidence 

 



Existing Wetland Health Data form Existing Wetland Health Data form 
Other Sources to “Fill in the Map”Other Sources to “Fill in the Map”

•• Fall 2003 Wetland Health Assessment Data Fall 2003 Wetland Health Assessment Data 
collected by District staff and consultants collected by District staff and consultants 
(no conversion required for analysis and (no conversion required for analysis and 
map display)map display)

•• Fall 2003 Tampa Bay Water Environmental Fall 2003 Tampa Bay Water Environmental 
Management Plan WAP Data Management Plan WAP Data (conversion (conversion 
required)required)



Surrogate WHA from WAP Data Surrogate WHA from WAP Data 
(Similar Categories)(Similar Categories)

WHA Category WAP Category 
Canopy Foliage % Tree Canopy Stress 
Leaning Trees % Tree Leaning 
Fallen Trees % Trees Dead 
Dominant Plant Species Groundcover Deep Zone Composition 
Exotic/Weedy Plants Weedy Groundcover Composition 
Soil Soils – Forested Wetlands D x 1/2 
Tree/Shrub Successional Trends Shrub and Small Tree Species Zonation 
Understory Zonation Groundcover Species Zonation 
Water Level Indicators vs. Historic Current Water Level Indicators 



Surrogate WHA from WAP Data Surrogate WHA from WAP Data 
(Linear Regression)(Linear Regression)



Surrogate WHA from WAP Data Surrogate WHA from WAP Data 
(Performance Assessment)(Performance Assessment)

    WHA (3 Point Scale)   
    1 2 3 Total 

1 7 1   8 
2 7 27 17 51 

Surrogate 
WHA (3 Point 

Scale) 3 2 23 60 85 
  Total 16 51 77 144 

4272852.87061248 - 392418)2.40306983*(WAPAVGWHA =



Data Analysis and Mapping ResultsData Analysis and Mapping Results

•• Overall MapsOverall Maps
•• Tabular SummariesTabular Summaries
•• Wellfield Area DeterminationsWellfield Area Determinations
•• Statistical AnalysisStatistical Analysis



Map 1. All Monitored/Assessed SitesMap 1. All Monitored/Assessed Sites



All Monitored/Assessed Sites (zoom)All Monitored/Assessed Sites (zoom)



Map 2. 1997/1998 WHA RatingsMap 2. 1997/1998 WHA Ratings



1997/1998 WHA Ratings (zoom)1997/1998 WHA Ratings (zoom)



1997/1998 WHA Ratings1997/1998 WHA Ratings

Environmental 
Ratings Black Brown None Unknown Grand 

Total % Total

Green 512 512 38%
Yellow 211 2 213 16%
Orange 142 142 11%
Patte rn 22 1 23 2%

Unknown 21 432 453 34%
Grand Total 21 432 375 515        1,343 100%

Engineering Ratings

Environmental 
Ratings Black Brown None Unknown Grand 

Total % Total

Green 14,667.88 14,667.88 34%
Yellow 5,996.95 147.03 6,143.98 14%
Orange 4,457.87 4,457.87 10%
Patte rn 10,694.20 20.64 10,714.84 25%

Unknown 410.22 6,773.00 7,183.22 17%
Grand Total 410.22 6,773.00 21,149.02 14,835.55 43,167.79 100%

Engineering Ratings



Map 3. 2004/2005 WHA RatingsMap 3. 2004/2005 WHA Ratings



2004/2005 WHA Ratings (zoom)2004/2005 WHA Ratings (zoom)



2004/2005 WHA Ratings2004/2005 WHA Ratings
Environmental 

Ratings Black Brown None Unknown Grand 
Total % Total

Green 1 40 49 41 131 45%
Yellow 3 77 78 35 193 38%
Orange 4 69 87 15 175 16%

Grand Total 8 186 214 91 499 100%

Engineering Ratings

Environmental 
Ratings Black Brown None Unknown Grand 

Total % Total

Green 0.59 538.30 932.78 3,591.03 5,062.70 50%
Yellow 44.81 1,378.56 781.95 664.00 2,869.33 28%
Orange 20.13 911.56 1,062.70 209.69 2,204.08 22%

Grand Total 65.53 2,828.42 2,777.43 4,464.72 10,136.11 100%

Engineering Ratings



Surrogate WHA from WAP ResultsSurrogate WHA from WAP Results

Color Score Count % Total Total % Total
Green 4 161 59.4% 3,023.69 50.4%
Yellow 3 87 32.1% 2,707.00 45.1%

2 19 7.0% 257.39 4.3%
1 4 1.5% 9.81 0.2%

271 100% 5,997.89 100%Grand Total

Sites Acreage

Orange

Wetland Health Surrogate



Map 4. Change BetweenMap 4. Change Between
1997/1998 and 2004/20051997/1998 and 2004/2005



Change Between Change Between 
1997/1998 and 2004/2005 (zoom)1997/1998 and 2004/2005 (zoom)



Change BetweenChange Between
1997/1998 and 2004/20051997/1998 and 2004/2005

1998 Environmental Rating Green Yellow Orange Grand Total
Green 78 38 8 124
Yellow 38 80 54 172
Orange 18 29 64 111
Patte rn 12 2 14

Unknown 19 20 8 47
Grand Total 165 169 134 468

2004 Environmental Rating

1998 Environmental Rating Green Yellow Orange Grand Total
Green 2,890.40       1,110.67       104.35          4,105.42                  
Yellow 775.58          1,313.56       873.55          2,962.68                  
Orange 215.61          1,301.66       883.82          2,401.09                  
Patte rn 1,880.16       66.54            1,946.70                  

Unknown 715.31          642.56          155.21          1,513.08                  
Grand Total 6,477.06 4,434.99 2,016.93 12,928.97

2004 Environmental Rating



Wellfield Area DeterminationsWellfield Area Determinations



Green Yellow Orange
Green 4 1 5
Yellow 6 12 8 26
Orange 4 11 15

Unknown 2 4 1 7
12 21 20 53

Green 2 1 3
Yellow 2 20 5 27
Orange 2 10 3 15

Unknown 7 3 1 11
13 34 9 56

Green 5 5
Yellow 2 3 5
Orange 1 1 2
Patte rn 7 7

Unknown 1 1
14 5 1 20

Green 10 10
Yellow 14 12 6 32
Orange 8 6 12 26

Unknown 3 3
35 18 18 71

Green 2 3 5
Yellow 3 4 4 11
Orange 1 8 9

Unknown 1 2 2 5
6 10 14 30

Green 3 1 1 5
Yellow 2 2
Orange 1 1

Unknown 1 1 2
4 4 2 10

Green 26 10 1 37
Yellow 4 13 18 35
Orange 1 10 11

Unknown 1 2 3
31 24 31 86

Green 9 5 14
Yellow 5 5 6 16
Patte rn 5 2 7

Unknown 1 1 2
20 13 6 39

Green 7 3 1 11
Yellow 3 4 7

7 6 5 18
Green 4 11 3 18
Yellow 1 1
Orange 1 2 3

Unknown 3 3
5 15 5 25

Green 4 1 5
Yellow 1 1 2
Orange 5 4 10 19

Unknown 3 3 1 7
12 9 12 33

Green 2 2 2 6
Yellow 2 4 2 8
Orange 1 3 6 10

Unknown 1 1 1 3
6 10 11 27

Section 21

South Pas co

Total

Total

Total

Total

Cypres s  Bridge

Cypres s  Creek

Eldridge-Wilde

Inter-wellfie ld Area

Total

Total

Total

Total

Total

J.B. Starkey

Morris  Bridge

North Pas co  Regional

Northwes t Hills borough

Total

Total

Cos me-Odes s a

Cros s  Bar Ranch

Total

Wellfie ld 1998 Environmental 
Rating

2004 Environmental Rating Grand Total
Green Yellow Orange

Green 173.449 4.385 177.834
Yellow 93.35 137.936 77.031 308.317
Orange 15.022 87.835 102.857

Unknown 33.346 246.01 6.215 285.571
300.145 403.353 171.081 874.579

Green 20.98 12.932 33.912
Yellow 52.491 256.726 103.708 412.925
Orange 58.859 1078.575 78.812 1216.246

Unknown 246.874 130.041 7.176 384.091
379.204 1478.274 189.696 2047.174

Green 48.018 48.018
Yellow 54.131 35.263 89.394
Orange 0.682 2.939 3.621
Patte rn 254.365 254.365

Unknown 4.179 4.179
356.514 40.124 2.939 399.577

Green 1753.103 1753.103
Yellow 171.492 221.627 16.412 409.531
Orange 73.078 124.795 67.389 265.262

Unknown 18.53 18.53
2016.203 346.422 83.801 2446.426

Green 6.173 66.411 72.584
Yellow 85.936 46.907 50.343 183.186
Orange 1.594 111.961 113.555

Unknown 153.208 18.95 15.989 188.147
245.317 133.862 178.293 557.472

Green 8.806 3.886 5.567 18.259
Yellow 41.291 41.291
Orange 9.406 9.406

Unknown 38.944 5.61 44.554
47.75 50.787 14.973 113.51

Green 455.547 124.346 40.356 620.249
Yellow 277.878 409.553 537.002 1224.433
Orange 10.287 197.027 207.314

Unknown 45.773 88.311 134.084
743.712 579.672 862.696 2186.08

Green 43.109 35.732 78.841
Yellow 23.666 19.022 53.734 96.422
Patte rn 1625.795 66.538 1692.333

Unknown 6.638 90.701 97.339
1699.208 211.993 53.734 1964.935

Green 149.082 147.443 13.265 309.79
Yellow 45.5 16.329 61.829

149.082 192.943 29.594 371.619
Green 22.31 276.637 41.203 340.15
Yellow 5.025 5.025
Orange 3.061 28.662 31.723

Unknown 45.841 45.841
25.371 327.503 69.865 422.739

Green 137.082 392.832 529.914
Yellow 4.425 0.932 5.357
Orange 57.24 24.096 82.251 163.587

Unknown 202.135 38.667 23.857 264.659
396.457 460.02 107.04 963.517

Green 72.741 46.068 3.961 122.77
Yellow 16.634 90.286 18.054 124.974
Orange 13.089 56.891 217.536 287.516

Unknown 15.636 16.791 13.658 46.085
118.1 210.036 253.209 581.345

2004 Environmental Rating Grand Total

Cos me-Odes s a

Wellfie ld 1998 Environmental 
Rating

Morris  Bridge

North Pas co  Regional

Total

Cros s  Bar Ranch

Cypres s  Bridge

Cypres s  Creek

Eldridge-Wilde

Total

Total

Total

Inter-wellfie ld Area

J.B. Starkey

Total

Total

Total

Total

Total

Total

Total

Total

Northwes t Hills borough

Section 21

South Pas co



Statistical AnalysisStatistical Analysis



Statistical Analysis ConclusionsStatistical Analysis Conclusions
(excluding Surrogate WHA Ratings)(excluding Surrogate WHA Ratings)

•• Overall slight degradation from 1.9562 to 1.8249. Overall slight degradation from 1.9562 to 1.8249. 
(6.6% of range (6.6% of range -- average wetland still yellow )average wetland still yellow )

•• Significant wellfield area degradations:Significant wellfield area degradations:
•• NWH (0.8462 WHA points, 42% of range, greenNWH (0.8462 WHA points, 42% of range, green--yellow)yellow)
•• STK (0.4545 WHA points or 23% of range, yellow)STK (0.4545 WHA points or 23% of range, yellow)

•• NonsignificantNonsignificant degradations occurred at COS, degradations occurred at COS, 
ELW, MBR, NPR, SOP, and IWAELW, MBR, NPR, SOP, and IWA

•• Significant improvement at S21 (1.222, orange, to Significant improvement at S21 (1.222, orange, to 
1.7222, yellow, or 25% of range)1.7222, yellow, or 25% of range)

•• Nonsignificant Nonsignificant improvement at CBR, CYB, CYCimprovement at CBR, CYB, CYC



Electronic ProductsElectronic Products

•• Access Database (.mdb)Access Database (.mdb)
•• Field Forms (.pdf) Field Forms (.pdf) –– 1854 pages1854 pages
•• GISGIS

•• Rectified Rochow (1998) figures (.Rectified Rochow (1998) figures (.tiftif))
•• Wetlands and GPS shapefiles (.Wetlands and GPS shapefiles (.shpshp))
•• Metadata (.xml)Metadata (.xml)

•• Photos (.jpg) Photos (.jpg) –– 1006 photos1006 photos
•• Report and Maps (.doc, .pdf, and .jpg)Report and Maps (.doc, .pdf, and .jpg)



Recommendations Recommendations 
•• Use unique hardcopy map numbersUse unique hardcopy map numbers
•• Deploy GIS data and database forms “live” on handheld Deploy GIS data and database forms “live” on handheld 

computerscomputers
•• Exclude inappropriate randomly selected wetlands through Exclude inappropriate randomly selected wetlands through 

office review (e.g., DRAs)office review (e.g., DRAs)
•• Consider benefits of geodatabase format over shapefilesConsider benefits of geodatabase format over shapefiles
•• Schedule field calibration nearer to fieldworkSchedule field calibration nearer to fieldwork
•• Team leader should perform more frequent quality control Team leader should perform more frequent quality control 

of field dataof field data
•• Scientists should exclusively use scientific namesScientists should exclusively use scientific names
•• Investigate alternative modelInvestigate alternative model--fitting procedures and fitting procedures and 

weighting for future WAP to Surrogate WHA indicesweighting for future WAP to Surrogate WHA indices
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