




Envdca3
Text Box
1. COVER LETTER









Envdca3
Text Box
2. CREDENTIALS & EXPERIENCE

























































































Envdca3
Text Box
3. SUB-CONSULTANTS















































Envdca3
Text Box
4. PROJECT PLAN



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-1 
 

SCOPE OF WORK 

Our proposal outlines the specific tasks required to develop an effective, complete, and 
actionable Comprehensive Conservation and Management Plan (CCMP) for Clearwater 
Harbor/ St. Joseph Sound.  In this section we present, based on our previous experience, the 
essential project elements that will lead to the successful completion of this project.  These 
elements are: 
 

• the process for establishing project goals and priorities for resource protection, 
preservation, and restoration that meet the expectations of both Pinellas County and 
the Southwest Florida Water Management District (SWFWMD); 

• the project approach and rationale that 
- outlines how, through the use of the best available data and tools, a 

technically robust management plan will be achieved; 
- identifies stakeholders and their roles in developing this plan; 
- defines the potential role of a Technical Advisory Committee (TAC); 
- assures effective identification of management options; and 
- defines how progress toward fulfillment of the goals established for the 

CCMP, and  
• the definition of the contents of the final CCMP document and how the results of 

this project can be most effectively communicated to an audience that includes 
decision makers, scientists and engineers, and the citizens of Pinellas County.  

 
While others have developed watershed management plans, our experience demonstrates 
how using objective, scientifically sound, and technically defensible criteria to make 
science based management decisions has provided our clients meaningful and feasible 
action plans.  We have a proven track record in establishing objective criteria for evaluating 
management actions based on ecosystem function and mechanisms for judging the 
effectiveness of those actions through time.  For example, in Tampa Bay, we established a 
relationship between nutrient loadings and chlorophyll that allowed for criteria to be 
established protecting the light requirements of seagrass.  This work has served as the 
foundation for a multi-million dollar effort to reduce nitrogen loadings into Tampa Bay and 
has demonstrated the effectiveness of our science based approach to address management 
issues in southwest Florida.   We have developed or are currently developing similar 
quantifiable targets in the following estuaries: 
 

• Charlotte Harbor and associated waters for the Charlotte Harbor NEP, 
• Sarasota Bay for the Sarasota Bay Estuary Program, 
• Roberts Bay and Lemon Bay for Sarasota County, 
• Caloosahatchee River and Loxahatchee River estuaries for Florida Department of 

Environmental Protection (FDEP), and 
• The coastal waters from Estero Bay south to Ten Thousand Islands for the South 

Florida Water Management District (SFWMD) and the Army Corps of Engineers 
(COE).    

 
The following provides detailed insight into how we view the challenges facing the 
Clearwater Harbor/St. Joseph Sound project area and our approach to meet those 
challenges to ensure the proper stewardship of natural resources in this area for years to 
come. 
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4.1  Project Overview 

Our generalized view as to how this project should proceed is shown in Figure 4-1.  In 
following sections, specific project tasks will be proposed. 

 

 
Figure 4-1.  Overview of the project approach. 

Kickoff Meeting

Identify/Obtain/Review Data

Data Analysis Plan

Conduct Analyses

Develop                 
“State of the Resource”

Document

Identify & Prioritize    
Potential Actions

Draft CCMP

Final CCMP

Define Critical Resources & Goals

TAC Input

TAC Input

TAC Input

TAC Input

Kickoff Meeting

Identify/Obtain/Review Data

Data Analysis Plan

Conduct Analyses

Develop                 
“State of the Resource”

Document

Identify & Prioritize    
Potential Actions

Draft CCMP

Final CCMP

Define Critical Resources & Goals

TAC InputTAC Input

TAC InputTAC Input

TAC InputTAC Input

TAC InputTAC Input



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-3 
 

Initially, given the complexity of this project and its aggressive schedule, a kick-off meeting 
will be essential.  We offer that this meeting be held prior to the project scope, budget, and 
schedule being finalized.  We recognize that to do so will require our participation without 
compensation, but we also recognize that if we are to provide the County and SWFWMD a 
meaningful and defensible plan that this initial interaction is significant.  This meeting will 
offer both the County and SWFWMD an opportunity to define their expectations and allow 
us to develop an effective project plan.  It is important that the project roles are fully 
understood by all and the means by which communications among project participants will 
occur be defined.  The benefits of establishing a TAC will be defined.  Our experience has 
led us to recommend establishing a TAC which will help facilitate participation by key 
stakeholders and lead to better “buy-in” to the project process and results. 
 
Following the execution of the contract for this project, we will identify, obtain, and review 
all potential data sources to be used in the development of the CCMP.  A comprehensive 
understanding of the Clearwater Harbor/St. Joseph Sound study area is critical; therefore, 
the data compilation effort cannot be short-changed.   Input from the TAC regarding data 
sources and their validity can be very helpful at this point in the project.  The collection of 
benthic and sediment quality data will be initiated at this point in the project.  We 
recommend a project deliverable that summarizes these efforts. 
 
The next critical project element is the identification of the resources of concern and 
particularly those for which quantifiable targets will be developed.  We anticipate a number 
of critical habitats, including water quality, sediment quality, seagrasses, and other near 
shore habitats.  We recommend a project deliverable that identifies the resources of 
concern and the targets to be developed. 
 
Based on the results of the identification of the resources of concern, we will develop a data 
analysis plan for each of the quantifiable targets to be estimated.  In some cases, these 
analyses will be statistical in nature, while others may be more descriptive.  Input from the 
TAC regarding the proposed data analysis plans would be very helpful at this point in the 
project.  We recommend a project deliverable that summarizes the data analysis plans. 
 
We propose that the next step will be the execution of the data analysis plans. We 
anticipate that the results from these data analyses will be carefully scrutinized by the 
County and SWFWMD and we recommend there be several opportunities for input to our 
team.  This will help ensure that the CCMP will be based on technically defensible targets.  
We recommend a project deliverable that summarizes the data analysis results. 
 
To achieve the project schedule, some of the work towards completion of the “State of the 
Resource” document can be done on a parallel track with the data analysis efforts.  In 
particular, some of the more descriptive aspects of the document can be completed.  The 
benthic habitat assessment effort will also be done during this time.  We recommend a 
project deliverable that summarizes the data results of the benthic habitat assessment and  
draft sections.  Further, a draft “State of the Resource” document will provide additional 
project deliverables. 
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4.2   Description of the Project Area 

The Clearwater Harbor/St. Joseph Sound study area includes the two estuaries and their 
watersheds and is located along the west coast of Pinellas County, Florida (Figure 4-2). The 
two named water bodies are separated by the Dunedin Causeway but share many common 
features, although differences do exist.  
 

 
Figure 4-2.  Overview of the project area. 
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4.2.1  St. Joseph Sound 
 
The St. Joseph Sound estuary (Figure 4-2) is bounded to the north by the Anclote Anchorage 
at the mouth of the Anclote River (Figures 4-3 and 4.4); although for management purposes 
the study area ends at the Pinellas/Pasco County boundary.  Barrier islands - Anclote Key, 
Three Rooker Key, and Honeymoon Island (Figure 4-5), mark the western boundary.  Large 
gaps between these barrier islands provide significant tidal interaction with the Gulf of 
Mexico (Figure 4-6).  The west coast of mainland Florida is the eastern extent of the St. 
Joseph Sound estuary and Hurricane Pass delineates the south boundary.  Much of the 
eastern shoreline of the estuary is hardened, such as Klosterman Bayou (Figure 4-7), but the 
barrier islands have mainly natural shores. 
 
The St. Joseph Sound estuary contains approximately 18,000 acres and is shallow, reaching 
a maximum depth of around 12 feet (feet MLLW) in the north, although much of the estuary 
is less than 5 feet deep.  The Intracoastal Waterway (ICW) and tributary dredged channels 
intersect the estuary, providing navigation features for recreational and commercial vessels.  
Dredged spoil islands provide offshore habitat and recreational destinations (Figure 4-8).  
Major public recreation features include Honeymoon Island State Recreation Area and 
Anclote Key Preserve State Park (Figure 4-9).  The entire estuary is included in the Pinellas 
County Aquatic Preserve.  
 
The St. Joseph Sound watershed is approximately 19,000 acres in size and includes portions 
of mainland Pinellas County and the eastern portions of the barrier islands (Figure 4-10).  
Part of the St. Joseph Sound watershed extends into Pasco County to the north. A portion of 
the watershed is within the City of Tarpon Springs.  The watershed is bounded to the east 
by the western boundary of the Lake Tarpon and Tampa Bay watersheds.  Existing land use 
on the mainland is predominantly urban (residential and commercial) with only isolated 
pockets of natural land (Figure 4-11).  The barrier islands are generally undeveloped.  The 
only significant tributary to the estuary is the Anclote River (by far the largest to either 
estuary). The balance of freshwater inflow is conveyed via overland flow or small coastal 
channels and ditches.  One 2nd magnitude spring – Wall Spring (aka Crystal Beach Spring) 
(Figure 4-12) and one 3rd magnitude spring (Health Spring) exist in the watershed, as listed 
in “Springs of Florida” (Florida Geological Survey, Bulletin No. 66, rev 1977).  Soils are 
generally sandy and well drained except in coastal lowlands.  High sandy ridges along the 
Anclote River provide good drainage.  Few natural soil drainage patterns exist today due to 
the area’s urbanization (Figure 4-13).     
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Figure 4-3.  Anclote River. 

 
 

 
Figure 4-4 Howard Park. 
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Figure 4-5.  Honeymoon Island. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                         
 
 

              
Figure 4-6.  Barrier islands of St. Joseph Sound. 
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Figure 4-7.  Klosterman Bayou. 

 

 
Figure 4-8.  St. Joseph Sound dredge spoil islands 

 

 
Figure 4-9.  Anclote Key State Park lighthouse. 
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Figure 4-10.  St. Joseph Sound watershed. 
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Figure 4-11.  St. Joseph Sound watershed land use/cover (Data source: SWFWMD). 
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Figure 4-12.  Wall Spring. 

 
4.2.2    Clearwater Harbor 
 
The Clearwater Harbor estuary to the south is about 10,000 acres in size, and is bounded to 
the north by Dunedin Causeway (Figure 4-2). Its western boundary includes Caladesi Island, 
(Figure 4-14), Clearwater Beach Island (Figure 4-15), and Sand Key (Figure 4-16), ending at 
The Narrows and the Indian Rocks Causeway to the south.  The Clearwater Harbor estuary 
has limited opportunity for tidal interaction with the Gulf of Mexico via Hurricane Pass 
(Figure 4-17) and Clearwater Pass (Figure 4-18).  Dunedin Pass (Figure 4-19) floods only 
during extreme events.  The great majority of the estuary shoreline is hardened, including 
the barrier islands. Also, large dredge and fill developments extend into the estuary.   
 
The Clearwater Harbor estuary is also shallow, much of the estuary is less than 5 feet in 
depth, although deeper areas exist including the Intracoastal Waterway (ICW) and tributary 
dredged channels (Figure 4-20). As in the St. Joseph Sound estuary, dredged spoil islands 
provide offshore habitat and recreational destinations (Figure 4-21). Major public recreation 
features include Caladesi Island State Park. The entire estuary is included in the Pinellas 
County Aquatic Preserve.  
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Figure 4-13.  St. Joseph Sound watershed soils (Data source: SWFWMD). 
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The Clearwater Harbor watershed is approximately 27,000 acres in size and like the St. 
Joseph Sound watershed includes portions of mainland Pinellas County and the eastern 
portions of the barrier islands (Figure 4-22). Parts of the watershed are within the 
municipalities of Dunedin, Clearwater, Largo, Belleair, Belleair Bluffs, Belleair Beach, 
Belleair Shores, and Indian Rocks Beach.  In general, the Clearwater Harbor watershed is 
more intensely urbanized than the St. Joseph Sound watershed, including the barrier islands 
(Figure 4-23).  The watershed is bounded to the east by the western boundary of the Tampa 
Bay watershed. Existing land use on the mainland is predominantly urban (residential and 
commercial) with only isolated pockets of natural land. Named tributaries to the estuary 
include (from north to south) Curlew Creek, Cedar Creek, Stevenson Creek, McKay Creek, 
and Church Creek. The remaining freshwater inflow is conveyed via overland flow or small 
coastal channels and ditches. Soils are generally sandy and well drained except in coastal 
lowlands, however even less natural soil drainage patterns exist today due to the area’s 
intense level of urbanization (Figure 4-24). 
 

 
Figure 4-14.  Caladesi Island. 

 

 
Figure 4-15.  Clearwater Beach Island. 
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Figure 4-16.   Sand Key. 

 
 

 
Figure 4-17.   Hurricane Pass. 
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Figure 4-18.   Clearwater Pass. 

 

 
Figure 4-19.   Dunedin Pass. 
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Figure 4-20.  Clearwater Harbor. 

 
 

 
Figure 4-21. Clearwater Harbor dredge spoil islands. 
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Figure 4-22.   Clearwater Harbor watershed. 
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Figure 4-23.   Clearwater Harbor watershed land use/cover (Data source: SWFWMD). 
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Figure 4-24.  Clearwater Harbor watershed soils (Data source: SWFWMD). 
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4.3 PROJECT TASKS 

In this section we discuss the specific tasks to be completed and deliverables 
produced during this project.  The tasks include the following: 
 

• Task 1 – Kick-off  
• Task 2 – Identify, obtain, compile, and review data 
• Task 3 – Define critical resources and issues 
• Task 4 – Develop State of Resource report outline and develop and implement data 

analysis plans 
• Task 5 – Define resource goals/objectives 
• Task 6 – Produce “State of the Resource” report 
• Task 7 – Identify, review, and prioritize potential action plans 
• Task 8 – Develop CCMP implementation plan 
• Task 9 – Produce CCMP document 
• Task 10 – Project management. 

 
Task 1 – Kick-off  
 
Objective 
 
As discussed above, this Task 1 is essential given the complexity of this project and 
its aggressive schedule.  Again, the expectations for this project will be articulated as 
well as the roles and responsibilities for our team and the County and SWFWMD 
staff.  At this point it would also be helpful to identify the critical stakeholders and 
discuss whether formation of a TAC would enhance the conduct of the project and 
eventual participation in the CCMP implementation.  Potential stakeholders include 
the following: 
 
Pinellas County     City of Indian Rocks Beach 
Southwest Florida Water Management District City of Belleair             
City of Belleair Beach     City of Belleair Bluffs                            
City of Belleair Shore     City of Tarpon Springs 
City of Clearwater     City of Dunedin 
City of Indian Shores     City of Largo 
Florida Department of Environmental Protection Florida Department of Transportation 
Florida Fish and Wildlife Conservation Commission US Army Corps of Engineers 
US Environmental Protection Agency   US Coast Guard 
US Fish and Wildlife Service    Audubon Society 
Sierra Club      Friends of the Island Parks 
Pinellas County Environmental Foundation  Tampa Bay Watch 
NOAA/National Marine Fisheries   Neighborhood Associations 
 
Technical Approach 
 
Our team will meet with appropriate staff from the County and the District.  One member 
of our team will be responsible for taking a complete set of notes. 
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Deliverable(s) 
 
A meeting summary will be produced within 5 working days of the meeting.  Draft final 
project scope, budget, and schedule will be completed within 5 working days for County 
review.  The list of project stakeholders, including where possible the names and contact 
information for each will also be included. 
 
Task 2 – Identify, obtain, compile, and review data 
  
Objective 
 
The objective of Task 2 is to compile and review the data needed for the successful 
completion of the CCMP. 
 
Technical Approach 
 
Given our team’s experience along this portion of Florida’s Gulf Coast and on projects 
similar in scope to this project, we have not only identified many of the potential data 
sources to be used in this project, but we have used those same data for other projects.  
These data sources will include primary data such as: 
 

• flow and water quality data, 
• land use/cover and habitat coverages, and 
• biological data (i.e., population and distribution data). 

 
In addition to the primary data sources, many peer-reviewed and gray literature sources of 
data relevant to this project exist.  These include reports produced for federal, state, and 
local government agencies as well as reports that supported various permitting activities.  
We have also identified a number of graduate research publications about the area, 
including:  
 

• Ballantine (1972), 
• Fable (1973), 
• Feinstein (1975), 
• Hamm (1975), 
• Johansson (1975), 
• Meyer (2008),  
• Moore (1976), 
• Rolfes (1974),  
• Szedlmayer (1982), and 
• Treat (1979). 

 
As discussed above, interaction with stakeholders and potential TAC members will ensure 
that all data sources that would be useful for completion of the CCMP are identified and 
obtained. 
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Deliverable(s) 
 
A summary of all data sources that have been identified, obtained, and reviewed will be 
produced.  It is anticipated that a meeting with technical staff from the stakeholders 
identified in Task 1 will be held.  We will present a summary of the data sources identified 
and solicit input from the meeting participants.   
 
All data sources will be compiled in a data base that along with appropriate Metadata for 
each source.  All priority data sources will be provided to the County in an appropriate 
format (e.g., Excel, Access, SAS, text files).  We will provide a dedicated ftp site to allow 
effective sharing of data and other information among the project team members. 
 
Task 3 – Define critical resources and issues 
 
Objective 
 
The objective of Task 3 is to identify the critical resources and issues to be addressed in the 
development of the CCMP.  This is a crucial task as it will serve to provide the much-
needed focus for the plan. 
 
Technical Approach 
 
Our team will develop a “straw-man” list of critical resources and issues for the Clearwater 
Harbor/St. Joseph Sound estuaries and watersheds.  Clearly, such issues as water quality 
impairments, TMDLs, and habitat protection will be included in this list.  The preliminary 
draft list will be provided to staff from the County and the District for an initial review.  
After approval from County staff, the “straw-man” list will be communicated to the 
stakeholders for their input.  If appropriate, a workshop with the stakeholders will be held 
where this input can be obtained.  After receipt of all comments, a finalized list of critical 
resources and issues will be developed. 
 
Deliverable(s) 
 
A finalized list of critical resources and issues for the Clearwater Harbor/St. Joseph Sound 
estuaries and watersheds will be developed.  A technical memorandum (that can be 
incorporated in the CCMP document) that presents how the list was prepared and those 
entities or individuals that contributed to the creation of the list will be produced. 
 
Task 4 – Develop State of Resource report outline and develop and implement data 
analysis plans 
 
Objective 
 
The objectives of Task 4, based on the output from Tasks 2 and 3, are: 
 

• to develop the outline for the State of the Resource report outline, 
• to develop data analysis plans for each of the critical resources and issues identified 

in Task 3, and 
• to implement those data analysis plans.   
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The results from these analyses will provide the focus for the development of resource goals 
and objectives which will be critical elements of the CCMP. 
 
Technical Approach 
 
Our team will develop a “straw-man” outline for the “State of the Resource” report based on 
the output from Tasks 2 and 3.  This outline will be reviewed by County and District staff 
and revised as needed giving the project team the specific directions to be taken in the 
development of the report.   
 
Given an outline for the “State of the Resource” report, draft data analysis plans that identify 
the specific objective question to be addressed, the data to be used in the analysis, the 
specific analytical approach, and the format of the output from the proposed approach will 
be developed.  Again, these draft plans will be reviewed by County and District staff.  Since 
this is a critical point in this project, a workshop where the data analysis plans can be 
presented and comments provided on those plans would be extremely useful. 
 
Based on the results of this workshop, we will proceed with the approved data analysis 
plans.  The output from the implementation of the data analysis plans will follow the 
specific formats defined as part of the “State of the Resource” report outline.   
 
As discussed above, the specific resources and issues to be addressed in the “State of the 
Resource” report will depend upon the output from Tasks 2 and 3.  The RFP identifies a 
number of these issues and the following summarizes our proposed approach to addressing 
these issues. 
  

• PHYSICAL OCEANOGRAPHIC CHARACTERIZATION 
 
The study area is located on the west central Gulf coast of Florida.  The study area is 
bounded on the south by The Narrows, where Boca Ciega Bay meets Clearwater Harbor, 
and extends northward into the Anclote Anchorage, just to the north of the mouth of the 
Anclote River.  St. Joseph Sound and Clearwater Harbor are relatively shallow waterbodies 
(Figures 4-25 and 4-26, respectively).  Water depths in Clearwater Harbor are typically less 
than 2 m, with small areas associated with Clearwater Pass and dredge operations in excess 
of 5 m deep.  St. Joseph Sound has a larger area deeper than 2 m, most notably in the 
northern portion of the Sound, between Honeymoon Island and Anclote Key.  Clearwater 
Harbor connects to the Gulf of Mexico through Clearwater Pass.  Clearwater Pass is the 
southernmost connection to the Gulf within the study area, with the next pass to the north 
being Hurricane Pass, between Honeymoon Island and Caladesi Island.  Dunedin Pass used 
to connect Clearwater Harbor to the Gulf between Caladesi Island and Bird Key, but this 
pass has closed during the last 25 years, due to longshore transport and deposition of 
sediments.  Hurricane Pass opened in the 1920s as the result of a hurricane, and now 
provides exchange between the northern portion of Clearwater Harbor and the Gulf of 
Mexico. 
 
The longshore transport of sediments on the Gulf coast in this area contributes to changes in 
barrier island configuration, as do the effects of large-scale storm events (hurricanes).   Sand 
on the Gulf bottom typically moves northward in response to prevailing longshore currents, 
and can result in barrier island formation, as has recently occurred north of Anclote Key 



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-24 
 

(FDEP, 1998).  Longshore transport likely played a large role in the closure of Dunedin 
Pass.  
   
Gulf of Mexico 
 
Gulf of Mexico circulation patterns are dominated by the Loop Current and its related eddy 
fields.  The Loop Current is part of the western boundary current of the North Atlantic 
Ocean.  The Loop Current transports relatively warm water from the South Atlantic Ocean 
and the Caribbean Sea into the Gulf of Mexico through the Yucatan channel.  The Loop 
Current flows into the eastern Gulf of Mexico, and exits the Gulf of Mexico through the  
 

 
                          Figure 4-25.  St. Joseph Sound bathymetry (Data source: USGS). 
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                          Figure 4-26.  Clearwater Harbor bathymetry (Data source: USGS). 
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Florida Straits.  Over a typical period of six to thirteen months, the Loop Current extends 
northward into the central Gulf of Mexico, sometimes as far as the continental slope and 
outer shelf south of the Mississippi River delta (Schmitz, 2002), then flows eastward and 
southward to the Florida Straits.  The “loop” of warm water carried into the Gulf of Mexico 
eventually “pinches off” from the main Loop Current, creating a large clockwise circulating 
(anti-cyclonic) eddy.  When this happens, the main Loop Current moves directly from the 
Yucatan Straits to the Florida Straits, and out along the eastern continental slope of the U.S., 
where it becomes the Gulf Stream.  Figure 4-27 shows a typical evolution cycle of a Loop 
Current incursion into the Gulf of Mexico. 

Figure 4-27. Sea surface height and current velocity showing the evolution of the Loop Current 
including separation of two anti-cyclonic Loop Current eddies in the Gulf of Mexico.  Developed 
by Colorado Center for Astrodynamics Research (CCAR) from TOPEX and ERS-2 altimeter data. 
 
Interactions of the Loop Current with the eastern Gulf of Mexico occur primarily when the 
current is extended northward into the Gulf of Mexico.  During these times, the Loop 
Current flows southward along the continental slope and outer shelf.  The slope and outer 
shelf are about 200 km west of the west coast of central Florida.  The effects of the Loop 

Sept. 9, 1997 Oct. 11, 1997 

Nov. 17, 1997 Dec. 20, 1997 

Jan. 17, 1998 Feb. 20, 1998 
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Current farther inshore are diminished, and the most inshore areas are typically not affected 
at all.  Modeling studies have suggested that inshore of the 50-m isobath (the mid-shelf 
region) winds play the dominant role in circulation forcing (Yang and Weisberg, 1999).  
Drift studies at the mid-shelf region suggest a seasonal signal in surface circulation (Tolbert 
and Salsman, 1964; William et al., 1977) distinct from Loop Current cycles as well. 
 
Circulation on the west Florida shelf is driven by winds, density gradients, tides, and 
interactions with the Loop Current.  The Loop Current is not typically a primary forcing 
function inshore of the outer shelf, although intrusion may occur in the northern portion of 
the west Florida shelf (Gilbes et al., 1996).  From the mid-shelf (50-m isobath) to the coast, a 
comparison of model results to measured data suggests that wind is the dominant forcing 
mechanism for circulation (Yang and Weisberg, 1999).  Winds from the northeast in winter 
(October-March) typically result in southeastward flow along the coast from the Big Bend 
region to south of Tampa Bay, while winds from the southeast in summer (April-September) 
result in northwestward flow along the coast.  
 
Offshore of the 50-m isobath, model studies suggest that horizontal density differences may 
also be important determinants of circulation (He and Weisberg, 2002a).  These density 
differences may result from differential solar heating effects, with quicker heating of shallow 
water than of deeper water.  Horizontal density differences may also result from transport of 
fresher water, as from the Mississippi River, along the outer shelf (He and Weisberg, 
2002a). 
 
Tidal circulation on the west Florida shelf results in cross-shelf movement of water parcels 
in an elliptical pattern, with no net displacement over a tidal cycle (Weisberg et al., 1996).  
Simulations of tidal circulation (He and Weisberg, 2002b) suggest that residual tidal 
circulation is small in the Clearwater Harbor/St. Joseph Sound region, with residual 
circulation directed to the southwest.  During summer, when winds are typically from the 
southeast, tidal levels are higher than during winter, when winds are typically from the 
northeast.  
 
Clearwater Harbor/St. Joseph Sound 
 
Wind and tidal action, in concert with density effects related to freshwater inflow, are the 
primary forcing mechanisms for circulation in the Clearwater Harbor/St. Joseph Sound 
region.  The tidal range in the area (i.e., the vertical difference between the lowest and 
highest tides on a given day) is relatively low.  Tides in the Clearwater Harbor/St. Joseph 
Sound area are “mixed”, with approximately equal “diurnal” (one low water and one high 
water per day) and “semidiurnal” (two low waters and two high waters per day) influences.  
As a result, two unequal low and two unequal high tides usually occur each day.  An 
example of this type of tidal regime is shown in Figure 4-28.  The mean diurnal tidal range 
is 0.8 m as measured at two sites, Clearwater Beach and Indian Rocks Beach, and this is 
approximately half the range between the annual minimum and maximum tidal elevations.    

 
Observations of particle movement suggest that along the Gulf coast in the Clearwater 
Harbor/St. Joseph Sound area, flooding tides transport water to the northeast, while ebbing 
tides transport water to the southwest (He and Weisberg, 2002b).  Early studies of the 
Anclote area (Baird et al., 1972) support these observations.  Wind-induced circulation in 
the nearshore environment has been examined as part of a larger circulation study of the 
west Florida shelf (Yang and Weisberg, 1999).  Model results suggest that winter (October-



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-28 
 

March) winds from the northeast result in southward flowing nearshore currents from 
Tampa Bay to the Big Bend area, while summer (April-September) winds from the southeast 
result in northward flowing nearshore currents along the entire west Florida coast.  These 
results agree with observed transport off the northern coast of Pinellas County.   
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Figure 4-28. Illustration of a typical mixed semi-diurnal tidal signal at Clearwater Beach. 

 
Fresh water enters Clearwater Harbor and St. Joseph Sound from several streams, including 
Stevenson’s Creek, Cedar Creek, Spring Branch, Curlew Creek/Bee Branch, Rattlesnake 
Creek, Wall Spring, and Klosterman Creek, as well as from the Anclote River near the 
northern boundary of the study area.  Fresh water inflow to the coastal areas north of the 
Anclote Anchorage, from sources including the Pithlachascotee, Weeki Wachee, and 
Chassahowitzka rivers, may also be transported southward into the Anclote Anchorage and 
Clearwater Harbor/St. Joseph Sound system.  Transport of fresh water southward along the 
coast is dependent on wind-induced circulation, and is most likely when winds are from the 
north, as is typical during the winter.   
 
Circulation Modeling 
 
The exchange of water with the Gulf of Mexico through Clearwater Pass, Hurricane Pass, 
and the western and northern boundaries of St. Joseph Sound provides for flushing of the 
Clearwater Harbor/St. Joseph Sound system.  It is expected that waters in the southern 
portion of the system do not exchange as often with the Gulf as do those in the northern 
portion, as there are only two passes into Clearwater Harbor, whereas St. Joseph Sound has 
a long common boundary with the Gulf of Mexico.  The effects of the longer residence 
times expected in the southern portion of the system on water quality are likely to be of 
concern when examining potential pollutant loading scenarios.  The effects of pass closures 
and openings on exchange with the Gulf also play a role in determining the water quality 
conditions within the system, especially in Clearwater Harbor.   
 
A tool currently exists for examining the effects of morphometric changes in the Clearwater 
Harbor/St. Joseph Sound system, including changes due to pass closure and opening, 
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changes due to dredging, and changes due to variations in freshwater inflows.  As part of an 
effort to examine the potential effects of a desalination facility near the Anclote River, 
Janicki Environmental developed a hydrodynamic model of the west-central Gulf coast and 
the Anclote Anchorage (Janicki Environmental, 2003a).  The large spatial scale model grid 
(Figure 4-29) was run with inputs of freshwater inflows along a large portion of the west 
coast of Florida, and the output from this model was used to provide salinity, temperature, 
and water elevation boundary conditions to the more refined model grid of the Anclote 
Anchorage (Figure 4-30).  The refined grid may be extended southward through St. Joseph 
Sound and Clearwater Harbor.  This model may then be used to predict the effects of 
morphological and freshwater loading changes on residence time and salinity within the 
Clearwater Harbor/St. Joseph Sound system. 
 
The County has provided Addendum 1 to the RFP for this project which lists additional 
physical oceanographic information available which also will be utilized for this project.  
This information will be used in conjunction with hydrodynamic model output developed 
as described above for the Clearwater Harbor/St. Joseph Sound system to characterize the 
effects of potential management activities on circulation and associated water quality 
effects.  The additional information referenced in Addendum 1 includes the Hurricane Pass 
Inlet Management Plan, geological information on Caladesi Island and Honeymoon Island, 
a USACE report on the Dunedin Bay shoreline, an evaluation of the coastal processes of 
Honeymoon Island and the inlet dynamics of Hurricane Pass, and the Stevenson’s Creek 
Tidal Inlet TMDL modeling report recently completed. 
   

 
 Figure 4-29.  Large grid (5 km x 5 km cells) used for Gulf Coast 

Desalination model, west coast of Florida. 
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 Figure 4-30.  Nearshore small grid (100 m x 100 m cells) used 

for Gulf Coast Desalination model, Anclote Anchorage. 
 
 
Climate Change and Sea Level Rise 
 
The ramifications of climate change and associated sea level rise on public policy and 
coastal zone management are numerous.  Potential coastal restoration and preservation 
projects must be examined while keeping the effects of sea level rise in mind.  Urban 
planning and development must also heed the implications of sea level rise.  
 
Tidal elevations at Cedar Key and Clearwater Beach have been analyzed by NOAA to 
examine trends (Figure 4-31).  Sea level has increased at each of these sites since 
monitoring began.  At Cedar Key (for the period 1910s to current), the sea level trend is 
increasing at 1.80 mm/yr (0.59 feet/100 yr), and at Clearwater Beach (1970s to current) the 
increase is 2.43 mm/yr (0.80 feet/100 yr).  These analyses were based on monthly mean sea 
level, indicating that sea level rise along the Gulf Coast is occurring. 
 
The Intergovernmental Panel on Climate Change (IPCC) released its 4th Assessment report in 
early 2007.  The panel agreed that global warming is occurring and is “very likely” human-
induced (IPCC AR4, 2007).  It is generally accepted that greenhouse gases in our 
atmosphere have increased since the mid-1700s.  In addition, the rate of increase of carbon 
dioxide in the atmosphere, one of the largest components of greenhouse gases, was faster 
for the 1995-2005 period than it was for the 1960-2005 period.  
 
The resultant increase in atmospheric temperatures due to increases in greenhouse gases 
also extends to the ocean waters. When ocean temperatures rise, seawater volume 
increases, resulting in global sea level rise.  Since the early 1950s, upper level ocean 



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-31 
 

temperatures in the tropical Atlantic have increased by an average of 1°F (Barnett et al., 
2001).  The IPCC report predicted air temperature increases of 3.5 to 8 °F by 2100 and 
concurrent increases in global sea levels by 7 to 23 inches (IPCC AR4, 2007).  The IPCC 
prediction was made while excluding potential rapid changes in ice flow from Greenland 
and Antarctica (IPCC AR4, 2007).  A recent study also linked increasing sea temperature to 
potential increases in the number of hurricanes (Elsner, 2006).   
 
The impacts of potential sea level rise along the Mid-Atlantic Region of the US have been 
described in a recent document produced by the USEPA, USGS, NOAA, and DOT (CCSP, 
2009), entitled “Coastal Sensitivity to Sea Level Rise: A Focus on the Mid-Atlantic Region.”  
Another recent document predicts inundation of shoreline and subtidal habitats by 2100 
resulting from sea level rise (National Wildlife Federation and Florida Wildlife Federation, 
2006), with nearly 50% losses of saltmarsh and 84% losses of tidal flats within Florida. 
 
Coastal habitats can adjust to sea level increases if the rate is relatively slow.  In response to 
relatively slow increases, vegetative assemblages can grow vertically, migrate inland, or 
expand laterally (CCSP, 2009).  However, if sea level rise is relatively fast, these habitats 
may not have sufficient time to adjust.  Additionally, purely physical processes, such as 
sediment transport along barrier islands and beaches, may be insufficient to maintain 
shorelines, so that decisions will have to be reached on a management level regarding how 
to address the problems resulting from sea level rise, including increased beach erosion. 
 
 

 

 
               Figure 4-31.  Sea level trends at Clearwater Beach and Ceday Key (from NOAA). 
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The CCSP (2009) document provides guidance on how communities, at national, regional, 
and local levels, can make preparations for sea level rise.  These preparations include: 
 
 • Enhance Understanding 

Fill current gaps in knowledge about physical and environmental changes in 
response to sea level changes, including responses of shorelines, estuarine water 
bodies, and human populations. 

 
 • Enhance Decision Support 

Improve understanding of potential vulnerabilities and risks resulting from sea level 
rise to promote sound management policy on regional and local levels, including 
integration of physical vulnerabilities with economic analyses and planning options. 

 
It should also be noted that management decision making in response to sea level rise will 
have to be adaptive, in response to changes in climate and sea level.  Some of the problems 
which may be predicted with some certainty can be addressed with activities during the 
current period, while others may not need to be addressed until some future date.  
Unforeseen problems are likely to arise and will have to be addressed as they become 
evident.  This calls for as complete an understanding as possible of the potential problems, 
as well as contingency planning so that future responses can be as efficient as possible. 
 

• WATER QUALITY 
 
Pinellas County uses a three-tiered monitoring approach to collect water quality information 
that includes a probabilistic design, a fixed station design, and an event based sampling 
design (Levy et al., 2004).  The County conducts routine water quality monitoring 
throughout the project area including the Clearwater Harbor and St Joseph Sound estuarine 
environment (Figures 4-32 and 4-33).  This design is based on a probabilistic routine and is 
designed to generalize water quality information collected at particular locations to the 
entire study area with statistical confidence (Janicki Environmental, Inc. 2003b) specifically 
to fulfill the needs of the Pinellas County Department of Environmental Management while 
also being applicable to the FDEP’s use in their Impaired Waters assessments.  None of the 
open bay segments (WBIDs) are currently on the list of verified impaired waterbodies, 
however, several of the watershed WBIDs including all the tributaries to the project area are 
designated as impaired.  Impairments are primarily related to fecal coliforms and 
chlorophyll concentrations exceeding state standards.  However, we recognize that state 
standards are only one means of judging impairment of a water body. We have developed 
locally derived water quality criteria to meet the specific needs of the particular resource 
under consideration.  Establishing criteria for chlorophyll a concentrations in Tampa Bay is 
one example where we developed locally derived criteria to successfully protect the 
extensive seagrass beds critical to the healthy ecosystem function in Tampa Bay irrespective 
of the state standards adopted for the Impaired Water Rule.   
 
The County also conducts a fixed station water quality monitoring sites are located in the 
tributaries of Clearwater Harbor and St Joseph Sound.  The purpose of this aspect of the 
monitoring program is to develop estimates of pollutant loadings using grab sample nutrient 
concentrations and flow velocity measurements (See Figures 4-32 and 4-33 triangles).  
While these data are limited with respect to generalizing information to the water body of 
interest, they are very useful to detect changes in nutrient concentrations over time. For the  
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                                    Figure 4-32.  Water quality sampling sites in St. Joseph Sound. 
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                               Figure 4-33.   Water quality sampling sites in Clearwater Harbor. 
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CHNEP, we used sophisticated time series analysis to assess trend in water quality at fixed 
station water quality locations throughout an expansive study area in southwest Florida 
(Janicki Environmental, Inc. 2007a).  We devised a mechanism for reporting these results in 
an easily understood format that conveyed the results efficiently and effectively (Figure 4-
34).  
 
The arrows in Figure 4-34 represent the direction of the trend while the color represents 
whether or not the trend is improving or declining.  The size of the arrow is also indicative 
of whether the trend is of small or large magnitude.  Reporting tools like these are vital for 
conveying sometimes complex information in a format readily understood by people who 
may not be familiar with the scientific evaluation of water quality data.  
 
Basin and land use specific event mean concentration data are also collected and employed 
by the County.  These data are obtained by a directed study aimed at monitoring 
stormwater runoff for estimating pollutant loads and evaluating the efficacy of Best 
Management Practice stormwater treatment devices in reducing the levels of pollutants 
delivered to receiving water bodies.  The County has demonstrated that BMPs can 
effectively remove nitrogen and phosphorus species from the stormwater ponds in the Lake 
Seminole watershed (Levy et al., 2004).    
 
We intend to identify all appropriate water quality data for use in this project.  In particular, 
we intend to use the data included in Run #36 from the FDEP Impaired Waters database.  
Also, the water quality data collected by the County through September 2009 will be used. 
 
Watershed Loading 
 
We have developed a pollutant loading model for the Tampa Bay watershed (Zarbock et al., 
1994).  The model has been used to estimate hydrologic, TN, TP, TSS, and BOD loadings 
from both gaged and ungaged basins.  The following is a brief discussion of this model.  
More complete presentation of the model formulation can be found in (Janicki 
Environmental, 2004). 
 
Empirical data analyses indicated that the preferred model for predicting runoff was based 
on a log-linear relationship with rainfall and land use categories as independent variables. 
Rainfall for two previous months was included in the model in addition to that for the 
present month. The land use composition of each basin was included through an 
adjustment factor (a).  The model used is: 
 
FLOW= exp [a + (b0* RAIN0 + b1*RAIN1+b2*RAIN2)]   (Equation 1) 
 
and,  
 a= (c1*L1) + (c2*L2)+ (c3*L3) + (c4*L4) 
 
where: 
FLOW =  nonpoint source flow (meters per month) for a given basin, year and month, 
RAIN = rainfall (meters per month) in the month, 
RAIN1 =  rainfall (meters per month) in the month before the present month, 
RAIN2 = rainfall (meters per month) two months before the present month, 
L1 =  the fraction of the basin acreage in the URBAN land use category, 
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L2 =   the fraction of the basin acreage in the AGRICULTURAL land use category, 
L3=  the fraction of the basin acreage in the WETLANDS land use category, and 
L4=  the fraction of the basin acreage in the FOREST land use category, and 
  c1, c2, c3, c4, b0, b1, and  b2 are parameters to be estimated. 
 

 
Figure 4-34.  Trend results for total nitrogen (mg/l) at fixed stations in the 
Southern Coast      region of the Charlotte Harbor National Estuary 
Program study area (1995-2005). 

 
Flow is expressed as a volume of water with an area equal to the land area, and the depth 
in meters.  Although the unit is listed as depth, the volume is implicitly accounted for in the 
land area.  For rainfall, m/mo represents the depth of rainfall over the land area during the 
time period (month), although it may also be expressed as a volume, such as cubic 
meters/month, acre-feet/month, etc. 
 
A least squares regression with no intercept was used to estimate the seven parameters in 
Equation (1) after taking the natural logarithm of both sides of the equation: 
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 Log (FLOW)= (c1*L1) + (c2*L2) + (c3*L3) + (c4*L4) +  (Equation 2) 
   (b0*RAIN0 + b1*RAIN1+ b2*RAIN2) 
 
Basins were classified into two categories based on land use category:  greater than 19% 
urban or less than 19% urban.  Months were classified into two categories based on rainfall:  
dry (November through June) or wet (July through October).  The model was run for each 
combination of these categories, resulting in four complete sets of parameter estimates. 
 
Total monthly flow was estimated for each basin using Equation (1) with the appropriate 
parameter estimates.  Flow was then apportioned among the constituent land use categories 
within each basin as follows: 
 
  FLOW=  FLOWi* Ai*Ri       (Equation 3) 
       ∑  Ai*Ri 

                                                                                      
Where: 
 
FLOWi = the total nonpoint source flow (cubic meters per month) from  
   Land use category i, 
FLOW =  the total nonpoint source flow (cubic meters per month) from a subbasin, 
Ai =  area (acres) in land use category I, and 
Ri =   the runoff coefficient (fraction of rainfall that runs off) for land use    

Category I. 
 
Runoff coefficients for each land use category were developed based on a literature review.  
 
For the purpose of assigning land use-specific runoff and pollutant loading factors, land use 
data were aggregated into 21 classes.    
 
We will use the District’s 2008 land use/land cover data to estimate flows and pollutant 
loads.  Flows will be estimated for each of the subbasins delineated in Figure 4-10 and 4-22 
and will include the coastal areas that drain directly into either St. Joseph Sound or 
Clearwater Harbor. 
 
Recently, County staff compared the TN loading estimates obtained by its ambient water 
quality monitoring program to those provided by the Tampa Bay model (Levy, pers. 
comm.).  This comparison showed that the agreement of the two loading estimates was 
good, within approximately 30%.  Therefore, we propose to use this model to estimate 
loadings from the various subbasins within the St. Joseph Sound and Clearwater Harbor 
watersheds. 
 
Golf courses are unique among the land uses within the Clearwater Harbor/St. Joseph 
Sound watershed. They benefit the quality of life, providing recreational opportunities, 
enhanced aesthetics, and habitat. However, golf courses must be intensively maintained 
and can also use excessive water and be a significant nutrient source to surface and 
groundwaters (May et al., 2004). The effective management of golf courses for 
environmental sustainability has been an issue for several decades but is still an evolving 
craft (FDEP, 1995). We believe that golf course management should be identified as an 
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important element of the watershed management plan. Using Google Earth, no fewer than 
13 golf courses are currently located within the study area.  
 
Several industry groups currently address environmentally related issues for golf courses.  
The Golf Course Superintendents Association of America (GCSAA), among others, has 
environmental research groups to better understand the potential risks of environmental 
degradation through, for example, studying the fate and transport of introduced nutrients 
through different turf grasses (Brown et al., 1982; Starrett and Christians, undated), and to 
develop new management procedures and Best Management Practices (BMPs) to address 
these risks.  Other groups, such as Audubon International, has a “Golf and the 
Environment” Initiative, that assists golf courses in providing wildlife habitat, protecting 
water quality, and improving overall environmental sustainability (Audubon, 2009). Their 
“Audubon Cooperative Sanctuary Program for Golf Courses” is an education and 
certification program that encourages golf facilities to participate in environmental 
stewardship.  

We propose to work with local 
golf course managers to identify 
current management practices, 
and to investigate possible means 
of providing additional 
safeguards from adverse impacts 
to the watershed and estuary. 
Because the watershed is largely 
developed, environmental 
enhancements will need to be 
examined in a retrofit approach 
to existing facilities, and cannot 
be land-intensive. Some of the 
more recent developments in the 
environmental management of 

golf courses are not so much new technologies, but rather the refinement of BMPs that have 
been in use for some time.  For example, the use of alum for surface water treatment has 
been well documented but its use is often limited because of high cost. The recent 
development of alum injection “package plants” makes this alternative much more 
attractive, at a fraction of the cost of custom made systems.  
 

• CRITICAL RESOURCES AND HABITATS 
 
As spawning, nursery, and feeding grounds, estuaries provide important habitats for a 
number of economically important fish and shellfish species.  In Florida, estuaries are also a 
vital economic engine providing recreational opportunities for millions of people each year.  
Therefore, the health and productivity of estuarine environments are critical to the long 
term viability of Florida’s natural resources and economic success.  A CCMP should address 
all these aspects of managing estuarine environments.  As part of the “State of the Resource” 
report, we intend to describe the critical habitats that provide refuge and sustenance to 
living organisms that drive ecological function within the estuary.  
 
Benthos and Sediments 
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A critical estuarine habitat in the project area is the benthos. The type and quality of the 
sediments control the organisms that dwell in, on or near the seabed. These organisms are 
typically secondary producers and are affected by the amount of particulate organic carbon 
(POC) that reaches the sediment-water interface. This POC thereby becomes available for 
consumption by benthic invertebrates. Particulate organic carbon in southwest Florida 
estuaries is comprised mainly of phytoplankton but also includes bacteria, the smaller 
zooplankton, fecal matter, and phytodetritus.   
 
There is a paucity of data collected on the benthos in the Clearwater Harbor/ St. Joseph 
Sound project area. However, the Environmental Protection Agency’s (EPA) Inshore 
Mapping and Assessment Program (IMAP) has collected some synoptic information on 
benthos in coastal Florida waters, including the project area. The locations of the benthic 
sampling sites conducted by the Florida Fish and Wildlife Commission are provided in 
Figure 4-35.  While there are few samples in the project area, the probabilistic nature of the 
design provides good spatial distribution of the samples.  We propose to use information 
from these samples as well as other available data collected as part of dredging or 
construction permit requirements from to examine the spatial similarity of the benthic biota 
as well as the sediment chemistry to develop a sampling survey designed to provide 
baseline characterization of the benthos in the study area as part of the State of the 
Resource document.  
 
The design of a sampling plan is critical to the appropriate characterization of the resource. 
The goals and objectives should be explicitly stated and the sampling plan should be 
capable of making inferences to the entire project area under study.  We have proven 
experience in designing and conducting sampling plans in southwest Florida and have been 
involved in several local efforts to characterize the sediment chemistry and benthic biota in 
the Tampa Bay area.  We have contributed to the development of an ecosystem based 
framework for assessing and managing sediment quality conditions in support of a 
Comprehensive Conservation and Management Plan for Tampa Bay (MacDonald et al., 
2004). The framework includes five key elements, including identification of sediment 
quality issues and concerns, development of ecosystem goals and objectives, selection of 
ecosystem health indicators, establishment of metrics and targets for key indicators, and 
incorporation of key indicators, metrics, and targets into watershed management plans and 
decision-making processes. We also recently completed a sediment contaminant 
assessment for Cross Bayou (Janicki Environmental, Inc., 2006) in Pinellas County and 
previously helped to develop a sampling program for the TBEP to monitor benthic biotic 
integrity throughout Tampa Bay so we are intimately familiar with the needs of the project 
with respect to the benthic component of this management plan.          
 
The collection and analysis of benthic and sediment quality data will be a significant effort 
in this project will be the collection of these data in the project area.  To meet this need we 
propose to utilize the same field and laboratory methods used for the Tampa Bay Estuary 
Program Benthic Monitoring Program.  Members of our project team contributed to the 
design (Dr. A. Janicki) and implementation (Mr. S. Grabe) of that program.   Additionally, 
the field collections and laboratory analyses will be conducted by the Environmental 
Protection Commission of Hillsborough County (EPCHC).   
 
Benthic infauna, hydrographic profiles, and sediments will be collected using the standard 
EMAP techniques adopted by USEPA for the Louisianan Province (Holland, 1990).   At each 
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station, temperature, dissolved oxygen, and salinity will be measured with a Hydrolab 
Surveyor. 
 
 Sediment samples will be collected with a stainless steel 0.04 m2 Young sampler.  A core 
will be removed from each sample and stored, on ice, for subsequent analysis of the % 
silt+clay content [%SC].   
 
 
 
 
 

 
Figure 4-35.  Location of IMAP sampling sites in the St. Joseph Sound/Clearwater Harbor area. 

 
This core will also be examined for the presence of an apparent redox potential 
discontinuity layer [RPD]. The apparent RPD width demarcates reduced and oxidized 
sediments and the depth of this upper, oxidized layer is influenced by bioturbation 
(Rosenberg et al., 2001).  In order for bioturbation to occur, the near-bottom DO regime 
must be adequate to sustain a diverse benthic assemblage (Nilsson and Rosenberg, 2000).  
If an RPD is discernible its width will be measured with a metric ruler.  
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Benthic samples will be stored on ice after adding a solution of magnesium sulfate to relax 
the organisms.  Samples were later sieved (0.5 mm mesh) and then fixed in a 10% solution 
of borax-buffered formalin and Rose Bengal. 
 
Additional samples will be collected from the seven primary bay segments and from a 
random subsample of HIMP sites for analysis of sediment contaminants (trace metal, 
organochlorine pesticides, PCBs, and PAHs).   
 
Analysis of the %SC content followed a modification (Versar, Inc. 1993) of  Plumb (1981). 
Sediment contaminant analyses followed methods outlined in USEPA (1993) and Grabe and 
Barron (2004).  Benthic samples will be sorted and all organisms will be identified to the 
lowest practicable identification level.  
  
Development of Sediment Quality Targets 
 
We have previously assisted the TBEP with development of sediment quality targets that 
served as one component of an ecosystem-based framework for sediment quality condition 
assessment and management, as described in MacDonald et al. (2002, 2004).  The 
framework included identification of sediment quality issues, development of ecosystem 
goals, selection of indicators of ecosystem health, establishment of metrics and targets for 
key indicators, and incorporation of the key indicators, metrics, and targets into the 
decision-making process and watershed management plans. 
 
To establish sediment quality targets, a basis for determining the level of impact on aquatic 
habitats was needed.  A database was developed for Tampa Bay containing sediment 
chemistry, toxicity, and benthic invertebrate community structure data.  Using this database, 
a compilation of mean sediment quality guidelines (SQGs) quotients was developed, 
including probable effects levels (PELs) and threshold effects levels (TELs) for metals, total 
polycyclic aromatic hydrocarbons (tPAHs), total polychlorinated biphenyls (tPCBs), 
phthalate, and organochlorine pesticides (MacDonald et al., 2004).  The SQGs were then 
evaluated and used to assess the incidence of adverse biological effects in relation to 
contaminant concentrations (MacDonald et al., 2004).  The SQGs used to support the 
establishment of the numerical sediment quality targets in Tampa Bay are provided in Table 
4-1.     
 
Site-specific concentration-response relationships were then developed, allowing 
identification of sediment contamination levels corresponding to 10%, 20%, 50%, and 80% 
probability of observing acute toxicity, chronic toxicity, and benthic community 
impairment.  Using these relationships, sediment management areas were identified and 
classified as unimpacted, moderately impacted, or highly impacted (MacDonald et al., 
2004).  Unimpacted areas were defined as those with mean PEL quotients below the 10% 
probability value for acute toxicity to amphipods, chronic toxicity, and benthic community 
impairment.  Moderately impacted areas were defined as those with mean PEL quotients 
between the 10% and 20% probability values for acute toxicity to amphipods or between 
the 10% and 50% probability values for chronic toxicity or benthic community impairment.  
Highly impacted areas were those with mean PEL quotients above the 20% probability 
value for acute toxicity to amphipods or above the 50% probability values for chronic 
toxicity or benthic community impairment (MacDonald et al., 2004). 
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We propose to use the same methodology, and the sediment quality guidelines for Tampa 
Bay provided in Table 4-1, to identify and classify sediment management areas in 
Clearwater Harbor and St. Joseph Sound.  This process will involve participation by all 
interested stakeholders to identify sediment quality issues, develop ecosystem goals, select 
indicators of ecosystem health, and establish metrics and targets for key indicators.  This 
process will provide indicators, metrics, and targets for incorporation into the decision-
making process and watershed management plans. 
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Table 4-1.  Sediment quality guidelines (SQGs) that were evaluated to support the establishment 
of numerical sediment quality targets for Tampa Bay (from MacDonald et al., 2002). 

Effects Levels SQGs1 Effect Range SQGs2 Substance 
TEL PEL ERL ERM 

Trace Metals (mg/kg) 
Arsenic 7.24 41.6 8.2 70 
Cadmium 0.68 4.21 1.2 9.6 
Chromium 52.3 160 81 370 
Copper 18.7 108 34 270 
Lead 30.2 112 46.7 218 
Mercury 0.13 0.7 0.15 0.71 
Nickel 15.9 42.8 20.9 51.6 
Silver 0.73 1.77 1 3.7 
Zinc 124 271 150 410 
     
Polycyclic Aromatic Hydrocarbons (PAHs; µg/kg) 
2-Methylnaphthalene 20.2 201 70 670 
Acenaphthene 6.71 88.9 16 500 
Acenaphthylene 5.87 128 44 640 
Anthracene 46.9 245 85.3 1100 
Fluorene 21.2 144 19 540 
Naphthalene 34.6 391 160 2100 
Phenanthrene 86.7 544 240 1500 
Total LMW-PAHs 312 1442 552 3160 
     
Benz(a)anthracene 74.8 693 261 1600 
Benzo(a)pyrene 88.8 763 430 1600 
Chrysene 108 846 384 2800 
Dibenz(a,h)anthracene 6.22 135 63.4 260 
Fluoranthene 113 1494 600 5100 
Pyrene 153 1398 665 2600 
Total HMW-PAHs 655 6676 1700 9600 
Total PAHs 1684 16770 4022 44792 
     
Polychlorinated Biphenyls (PCBs; µg/kg) 
Total PCBs 21.6 189 22.7 180 
     
Organochlorine Pesticides (µg/kg) 
Chlordane 2.26 4.79 0.5 6 
Dieldrin 0.72 4.3 0.02 8 
Lindane 0.32 0.99 NG3 NG 
Sum DDD 1.22 7.81 2 20 
Sum DDE 2.07 374 2.2 27 
Sum DDT 1.19 4.77 1 7 
Total DDT 3.89 51.7 1.58 46.1 
     
Phthalates (µg/kg)     
Bis(2-ethylhexyl) phthalate 182 2647 NG NG 

1TEL=threshold effect level; PEL=probable effects level from MacDonald, 1997 
2ERL=effects range low; ERM=effects range median from Long et al., 1995; Long and Morgan 1991. 
3NG=no guideline. 
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Seagrass 
 
Seagrasses are a critical estuarine resource, functioning as a keystone species in healthy 
estuaries.  The link between water quality and seagrass distribution makes seagrass a good 
indicator of ecosystem health.  Healthy seagrass populations are critical resources that 
provide a multitude of benefits to estuarine ecosystems (Dawes et al., 2004; Janicki et al., 
1995) including: 
 

• providing structural habitat for recreationally and commercially important fish 
and invertebrate species and stabilization of sediments, 

• providing support for epiphytic and macro algae, and 
• functioning as an important component of nutrient cycles.  

Anthropogenic nitrogen loads can lead to excessive algae growth, which adversely affects 
light penetration to submerged seagrasses (Dennison et al., 1993; SBEP, 1995; CHNEP, 
2000; Chesapeake Bay Program, 2000; Morris and Virnstein, 2004; Greening and Janicki, 
2006). Sediment deposition related to development of shorelines and the watershed also 
negatively impact seagrass growth. Therefore, these systems are highly susceptible to 
nutrient and sediment inputs. Fortunately, PCDEM and the SWFWMD have recognized the 
importance of seagrasses of the Clearwater Harbor/ St. Joseph Sound study area and 
implemented monitoring programs to study these valuable resources.  Figures 4-36 and 4-
37 depict the 2006 seagrass areal extent as estimated by the SWFWMD along with the 
location of PCDEM seagrass sampling points based on both fixed station and random 
sampling monitoring efforts.  
 
The use of both fixed station transects and a random stratified sampling design provides a 
robust estimate of changes over time at a particular location within the estuary and also an 
assessment of the density and speciation of seagrass which can be generalized to the extent 
of the sampling list frame of the probabilistic design.  
 
Historical seagrass coverage will be estimated from available historical aerial photography 
from the 1940-1950 period.  We will compile an inventory of available photos and review 
them with County and District staff to identify the most appropriate photos to estimate the 
historical seagrass coverage.    
 
The current seagrass data to be used in this project will include the 2008 District seagrass 
data and the seagrass transect data to be collected in fall 2009.  We intend to utilize the 
seagrass coverage data to describe the historic and current state of the seagrass resource and 
estimate the areas of high susceptibility with respect to seagrass loss.  We have worked with 
SWFWMD, TBEP, SBEP, Sarasota County Water Resources, and CHNEP in similar 
assessments and developed a methodology to assess the changes in seagrass areal extents 
over time and estimate the susceptibility of seagrasses to perturbation at small scale 
geographic extents.  We also have experience working with these seagrass data in the 
Clearwater Harbor/St. Joseph Sound study area (Janicki Environmental, 2007b). 
 
Figure 4-38 illustrates an example of how we use a grid overlay and the SWFWMD biennial 
aerial surveys between 1999 and 2006 to establish a seagrass persistence profile for the 
Clearwater Harbor/ St. Joseph Sound estuaries.  The areas in brown represent places where 
seagrass was documented only in one survey year while areas in green represent areas 
where seagrasses were persistent in all years. The brown areas tend to be located in deeper  
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Figure 4-36. Seagrass areal extent from SWFWMD 2006 survey and location of Pinellas County 
Department of Environmental Management seagrass sampling locations in St Joseph Sound. 
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Figure 4-37.  Seagrass areal extent from SWFWMD 2006 survey and location of Pinellas County 
Department of Environmental Management seagrass sampling locations in Clearwater Harbor. 
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Figure 4-38.  Map of seagrass persistence in the Clearwater Harbor/ St Joseph 
Sound estuary based on SWFMWD biennial surveys between 1999-2006. 
 

waters. The depth to which seagrass grow is thought to be primarily limited by the amount 
of sunlight irradiance reaching the bottom. Water quality affects the attenuation of light and 
is a manageable quantity that can influence to distribution and success of this critical 
resource in the area. However, water quality is also a naturally variable quantity influenced 
by natural variation in rainfall. Therefore, the management targets need to incorporate 
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natural variability into the target setting process. We have the experience and expertise to 
set reasonable targets for seagrass that are achievable and representative of the management 
level actions that can be implemented to improve the health and success of seagrasses in 
this area. 

 
 

Fish Communities and Protected Species 
 
In 1996 the U.S. Congress amended the Magnuson-Stevens Fishery Conservation and 
Management Act, establishing a new mandate for the National Marine Fisheries Service 
(NMFS), the regional Fishery Management Councils, and other federal agencies to identify 
and protect “essential fish habitat” (EFH).  The Clearwater Harbor/St. Joseph Sound project 
area includes expansive fish habitat that is classified as EFH including seagrass, mangroves 
and hard bottom habitats.  Despite the existence of expansive EFH in the project area, there 
is currently limited information on trends in the relative abundance of fishes in this area. 
Some studies have been conducted in the vicinity of the Anclote River power plant (Fable 
1973; Szedlmayer 1982); however, the information on estuarine fish species inhabiting the 
near shore seagrass beds of Clearwater Harbor and St. Joseph Sound is limited.  
 
The Clearwater Marine Aquarium also conducts trawl sample collections, primarily in the 
Clearwater Harbor portion of the study area. These collections are performed as part of their 
education and outreach program providing ecological tours of the project area. The study 
area includes sixty fixed locations.  On average, two samples are collected every day, 
weather permitting (Joe Malo, pers. comm.) with the locations rotated among the sixty 
stations. Each species collected is enumerated and summary reports are provided annually 
to regulatory agencies overseeing their permit requirements.  A summary of the data was 
presented at the St. Joseph Sound workshop in 2007 in which the pinfish (Lagodon 
rhomboides) was the dominant species collected.  Notable among these collections was the 
frequency of collections of gag grouper (Mycteroperca microlepis) as well as several other 
commercially and recreationally important species such as blue crab (Callinectes sapidus), 
stone crab (Menippi mercenaria), and the bay scallop (Argopecten irradians).  The fish and 
invertebrate species of recreational or commercial importance that have been collected by 
the Clearwater Marine Aquarium in their trawl surveys are presented in Table 4-2. 
 
In the summer of 2009 the Florida Fish and Wildlife Conservation Commission intends to 
conduct an index period sampling effort directed at capturing juvenile grouper species in 
proximity to Honeymoon Island (Tim MacDonald pers. comm.).  This sampling effort will 
include sampling shallow offshore seagrass beds with a 183 meter haul seine pulled along 
exposed or slightly inundated offshore sand bars as well as potentially along shoreline 
habitats.  While this effort is directed at capturing grouper in their first year of life while they 
utilize the estuarine seagrasses for refuge and exploitation, the protocol dictates that all 
species are counted and a sub-sample measured to determine length frequency information.   
 
We believe that information from these programs will be useful in assessing the efficacy of 
utilizing fisheries data as an ecological indicator to measure the effects of management 
actions in the watershed on the health and productivity of the estuary.  For example, these 
data can be evaluated to estimate a level of change that can be detected with statistical 
certainty for any given fish species based on the equation for detectable difference (Zar 
1984): 
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Table 4-2. List of commercially or recreationally important fish species captured in trawl 
samples taken by the Clearwater Marine Aquarium in Clearwater Harbor between 2005 and 
2008. 
Scientific Name Common Name 

Argoprecten irradians            Bay Scallop 

Callinectes sapidus              Blue Crab 

Centropomus undecimalis          Common Snook 

Centropristis striata            Black Sea Bass 

Cynoscion nebulosus              Spotted Seatrout 

Epinephelus morio                Red Grouper 

Haemulon aurolineatum            Tomtate 

Haemulon plumieri                White Grunt 

Haemulon sciurus                 Bluestriped grunt 

Leiostomas xanthurus             Spotted Seatrout 

Lutjanus analis                  Mutton Sanpper 

Lutjanus griseus                 Mangrove Snapper 

Lutjanus synagris                Lane Snapper 

Menippe mercenaria               Stone Crab 

Menticirrhus americanus          Southern Kingfish 

Menticirrhus littoralis          Gulf Kingfish 

Micropogonias undulatus          Croaker 

Mugil cephalus                   Mullet 

Mugil curema                     Sivler Mullet 

Mycteroperca bonaci              Black Grouper 

Mycteroperca microlepsis         Gag Grouper 

Orthopristis chrysoptera         Pigfish 

Pagralichthys albigutta          Flouder 

Pagrus pagrus                   Red Porgy 

Penaeus aztecus                  Brown Shrimp 

Pogonias cromis                  Black Drum 

Pomatomus saltatrix              Bluefish 

Rachycentron canadum             Cobia 

Sardinella aurita                Round Sardine 

Sciaenops ocellatus              Redfish 

Trachinotus carolinus            Pompano 

Trachinotus falcatus             Permit 
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Our experience in utilizing fish data to support management decisions is extensive and 
includes our work with Tampa Bay Water’s Hydrobiological Monitoring Program (HBMP).  
Recently, we evaluated the power of the HBMP sampling design for fish and benthos in an 
effort to understand the level of effort required to detect meaningful changes in these 
populations from year to year.  The analysis suggested that for most individual taxa the 
variability in catch rates was so high that only changes of at least 50% of the mean were 
detectable given the current sampling effort (Janicki Environmental, Inc. 2008).  The 
benefits of increasing the sampling effort were modest relative to the increased cost of the 
additional effort.  We assessed index metrics such as the Shannon Weiner diversity index 
and the overall catch per unit effort and found that these metrics generally had increased 
power relative to individual taxa in detecting changes from year to year.  
 
We are recommending careful evaluation of the fish data collected in the project area and a 
thoughtful assessment of how the data may be used prior to any recommendation on a 
routine fisheries monitoring program as part of the CCMP.  Careful consideration of the 
costs of the program must be weighed against the potential utility of the information. 
Cooperative funding efforts aimed at multi-objective sampling efforts are worthy of 
consideration. An index period sampling effort for commercially and recreationally import 
species may be a feasible option.  In this effort, an aggregate of species might be used as a 
metric for evaluation such as a “sportfish index” or a “baitfish index” that could be 
incorporated into the CCMP. 
 
Federally protected species utilize the Clearwater Harbor/St. Joseph Sound project area 
including sea turtles, dolphins and manatee.  Sea turtles utilize the western shorelines of the 
barrier islands as nesting sites and deposit eggs above the high tide line, westward of the 
primary dunes.  Sea turtles have high site fidelity, returning to the same beaches year after 
year to nest and the barrier islands associated with the project area have management plans 
aimed at protecting the nesting sea turtles and their eggs from harm.  Juvenile sea turtles 
also may use the estuarine portions of the project area for grazing.  We will review 
pertinent information regarding the protection of sea turtles and their important habitats 
within the project area including established management plans for the barrier islands as 
part of the CCMP.  
 
Manatees (Trichechus manatus) and dolphins (Tursiops spp.) are other federally protected 
species that utilize the project area and have the potential for interaction with recreational 
users of the study area.  The CCMP should support any efforts to increase public awareness 
of the dangers humans pose to manatee and the federal guidelines surrounding interactions 
with this protected species.  We will include a section in the CCMP addressing the need for 
protection of these protected species and their important habitats, especially the extensive 
seagrass habitats of Clearwater Harbor and St Joseph Sound, as part of the CCMP.  We also 
suggest including the Clearwater Marine Aquarium as a stakeholder and get their input on 
how the CCMP can address issues related to the protection of manatees and dolphins in the 
study area.  
 
Bird Communities 
 

Of all the wildlife utilizing the Clearwater Harbor/St. Joseph system, 
probably no faunal group is more widely observed and appreciated 
than birds. The avian population of the study area is large, diverse, and 
well-documented. Numerous studies and surveys including the 
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Audubon Society’s annual Christmas Bird Count, the Great Backyard Bird Count (GBBC), 
and numerous investigations by scientists from Audubon, Florida Fish and Wildlife 
Conservation Commission (FWC), and others consistently rank the Clearwater Harbor/St. 
Joseph Sound coastal area as one of the top habitats for nesting, foraging, and migrating 
birds in the nation.  The 2008 Christmas Bird Count listed 163 species reported by St. 
Petersburg area observers. Also, last year’s four-day GBBC results show that observers in St. 
Petersburg, Clearwater, Dunedin, and Tarpon Springs tallied 148, 77, 90, and 68 species 
respectively, with a total bird count of several thousand.   
 
Additionally, the Clearwater Harbor/St. Joseph Sound area is recognized as one of the 
“Important Bird Areas of Florida” (Pranty, 2002).  Coastal beaches and spoil islands in the 
estuary form prime habitat for several popular and listed species including Brown Pelican, 
Reddish Egret, Roseate Spoonbill, Black Skimmer, Least Tern, Snowy Plover, Great and 
Snowy Egret, White Ibis, and American Oystercatcher (Paul and Paul, 2002).  In addition, 
several locations in the area are listed destinations of the Great Florida Birding Trail 
including Honeymoon Island State Park (Dunedin), Caladesi Island State Park (Dunedin), 
Hammock Park (Dunedin), Sand Key (Clearwater), and John R. Bonner Nature Park (Largo).  
Clearwater Harbor and St. Joseph Sound are also included in the Florida Coastal Islands 
Sanctuaries Program, which includes important habitats along the Florida Gulf of Mexico 
coast from Levy County to Charlotte County (Hodgson, 2007). The Pinellas County Aquatic 
Preserve also encompasses the study area (Runnel, 2007).  
 
Besides those listed above, other common coastal species include several herons, 
cormorants, anhingas, numerous egrets, ospreys, terns, and the ubiquitous gulls. Of special 

interest to resource managers are the 
Reddish Egret and the American 
Oystercatcher.  Research by Audubon of 
Florida scientist the late Rich Paul 
(Graham, undated) indicates that, although 
local populations of Reddish Egrets are 
rebounding, only about 50 nesting pairs 
were observed in the area in the late 
1990s. More recent surveys indicate that 
up to 75 nesting pairs now frequent the 
area – about 20% of Florida’s population 
(Audubon of Florida, 2009). Until recently 
Clearwater Harbor/St. Joseph Sound 
represented an isolated outpost of nesting 
for these birds.  Recent research has 
revealed colonies as far north as South 
Carolina (Ferguson et al., 2005.) 

 
The American Oystercatcher is another species of special interest. 
The Tampa Bay contingent (including Clearwater Harbor/St. Joseph 
Sound) of about 130 pairs is roughly 40% of the state population. 
These birds are highly vulnerable to disturbance during Clearwater 
Harbor/St. Joseph Sound) of about 130 pairs is roughly 40% of the 
state population. These birds are highly vulnerable to disturbance 
during nesting, and pairs nesting in Clearwater Harbor and St. 
Joseph Sound, have been labeled a population "sink" due to 
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chronic disturbance and nesting failure (Audubon, 2009). Overwash of nests by boat and 
ship wakes is a particular threat (Hodgson, 2007). 

 
In addition to the special interest species, all beach-nesting birds in 
the area are under threat from a variety of sources, including 
weather, humans, and predators. By far the most important cause of 
nesting failure is disturbance by people (Paul, 2002). Efforts to 
preclude habitat destruction date back several years, for example 
the work to restore and stabilize dredged spoil islands in the estuary 
(Finch and Bauer, 1990). The management plan to be developed for 
this study should place the protection of valuable bird habitat near 
the top of priorities, building on previous management initiatives.  
 
 

Analysis of Habitat Change 
 
There has been extensive quantification of losses and gains of estuarine and other habitats 
for the Tampa Bay estuarine system.   Most recently, PBS&J completed an estuarine wetland 
habitat change analysis for the Tampa Bay watershed for the periods: circa 1950, 1990, 
1995, 1999, 2004, and 2007.  This work was conducted as part of the Tampa Bay Habitat 
Master Plan Update, prepared for the Tampa Bay Estuary Program in 2009 (in press). It is 
our understanding that Pinellas County would like to replicate this effort for natural habitat 
and manmade structures in Clearwater Harbor and St. Joseph Sound.  Accordingly the 
objectives of this effort are to: 
 

 quantify the historic, current, and existing natural habitats and manmade 
structures (i.e. canals, dredge channels, etc.); 

 conduct a spatial change analysis to quantify natural ecosystem shifts and 
manmade structure development over the time periods circa 1943, 1990, 1995, 
1999, 2004, and 2007; and 

 qualitatively assess the relative health and functioning of these habitat units in 
the study area; and 

 
Geographic information systems (GIS), specifically ArcGIS 9.2, will be used to identify, 
classify, and quantify historic, current, and existing natural habitat and manmade structures 
in the Clearwater Harbor and St. Joseph Sound watersheds, and perform a spatial change 
analysis of natural ecosystem shifts and manmade structure development from 1943 to 
2007.  Figure 4-39 is a diagram of our technical approach.  
 
Historic aerial photography will be used to develop baseline habitat maps and identify 
manmade structures. Aerial photographs flown by the United States Department of 
Agriculture (USDA) in 1943 will be obtained from the Aerial Photography Florida website.   
We will further investigate available historical aerial photographic resources for emergent 
tidal wetlands in the specific project area, including National Archives.  As a preliminary 
deliverable, we will prepare an inventory of available photographic resources including 
dates and an assessment of their relative quality.  The County and the District will have the 
ability to approve the source used before the analysis is initiated. 
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Figure 4-39.  Technical approach for spatial change analysis 
in the Clearwater Harbor and St. Joseph Sound watersheds. 
 

Current and existing land use/land cover data from 1990 through 2008 will be obtained 
from the District to identify and classify historic and existing wetland habitats.  District land 
use/land cover codes will be used.  Table 4-3 lists potential data sources to be used for the 
change analysis. 
 
 
 
Table 4-3. Relevant Data for Spatial Change Analysis in Clearwater Harbor and St. Joseph 
Sound. 
Data Reference Agency Source Date of Automation 
Historical Aerial Photography USDA 1943 

 
Land Use and Land Cover SWFWMD 

 
1990, 1995, 1999, 
2004, 2007 

Florida Seagrass Areas FWRI 
 

1987-2007 

National Wetlands Inventory USFWS 
 

1971, 2000 

Florida Land Cover (GAP) Florida Cooperative Fish and 
Wildlife Research Unit  

1993 
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Upon completion of the identification and classification of habitats and manmade 
structures, acres of each habitat and manmade structure type will be quantified for the years 
1943, 1990, 1995, 1999, 2004, and 2007.  Natural ecosystem shifts and manmade 
structure development, including losses, gains, and conversions, will be calculated between 
each year of analysis. Figure 4-40 shows an example graphical output for this type of 
analysis. 
 
As with the analysis conducted for tidal wetland habitats in the Tampa Bay Habitat Master 
Plan Update, this information will be used to develop quantitative habitat restoration targets 
for Clearwater Harbor and St. Joseph Sound based on the “restoring the balance” paradigm. 
It is anticipated that the circa 1940 ratio of habitats (e.g., relative proportion of each habitat 
type) will be used to determine the baseline against which later dates will be compared. 
From this analysis it will be possible to develop restoration, enhancement, and preservation 
targets for each of the key habitat types in major bay segments and drainage basins in the 
Clearwater Harbor and St. Joseph Sound watersheds. 
 
Using this same approach, it will also be possible to develop quantitative restoration, 
enhancement, and preservation targets for native upland habitats in the watershed. It is 
anticipated that the distribution of native upland habitats such as pine flatwoods, oak 
hammocks, and scrub can be mapped and quantified for the circa 1940 baseline period, as 
well as the 1990-2007 current periods, using the same data and resource summarized 
above for freshwater wetlands. As with freshwater wetlands, quantitative targets for native 
upland habitats can then be developed for each major drainage basin in the study area. 
 
Periodic updates of land use and land cover data conducted by SWFWMD every 2-3 years 
are likely adequate to track quantitative changes in wetland and native upland habitats in 
Clearwater Harbor and St. Joseph Sound, and their watersheds.  As part of this effort, we 
will develop a recommended protocol for quantifying and reporting gains, losses, and 
conversions in wetlands and native uplands for each future update period. 
 
Mangrove Islands and Other Management Areas 
 
Review of existing resource management plans for mangrove islands and other applicable 
areas within the St. Joseph Sound and Clearwater Harbor estuaries and watersheds is 
necessary to facilitate and ensure consistency between these plans and the proposed 
Clearwater Harbor/St. Joseph Sound Conservation Management Plan.  This is important so 
as to: not reinvent issues that have been addressed previously; update management 
approaches that may be outdated; and determine opportunities for interagency cooperation 
on resource management issues. 
The project team will review the following documents: 
 

• Pinellas County Comprehensive Plan Coastal Management, Future Land Use, 
Natural Resources, Recreation and Open Space, and Surface Water Management 
Element; 

• Pinellas County Water and Navigation Code; 
• Pinellas County Aquatic Preserve Management Plan; 



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-55 
 

 
 

 

                        Figure 4-40.  Example graphical output from a habitat change analysis. 
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• Pinellas County Boating Regulatory Zones; 
• City of Clearwater Comprehensive Plan Future Land Use, Stormwater Management, 

Conservation, Coastal Management, and Recreation Elements; 
• City of Clearwater Floodplain Management Plan; 
• City of Clearwater Stevenson Creek Watershed Management Plan; 
• City of Clearwater/USACOE  Stevenson Creek Aquatic  System Restoration Plan; 
• Tampa Bay/Anclote River Comprehensive Watershed Management Plan; 
• Caladesi Island State Park; 
• Honeymoon Island State Park; 
• Florida Outstanding Florida Waters Regulations; 
• Florida TMDL for Klosterman Bayou Run and St. Joes Creek;  
• Boater’s Guide for Clearwater Harbor; 
• FDEP Clean Marina Program; and 
• Island Estates Neighborhood Plan. 

 
In addition to the list above, provided by Pinellas County, we recommend that following 
additional documents be reviewed under this task: 
 

• Pasco County Comprehensive Plan: Coastal Management, Future Land Use, Natural 
Resources, Recreation and Open Space, and Surface Water Management Elements. 

• City of Tarpon Springs Comprehensive Plan: Coastal Management, Future Land Use, 
Natural Resources, Recreation and Open Space, and Surface Water Management 
Elements. 

• Progress Energy Anclote Power Plant NPDES Operating Permit. 
• Tampa Bay Estuary Program Comprehensive Conservation and Management Plan. 
• Sarasota Bay National Estuary Program Comprehensive Conservation and 

Management Plan. 
• Charlotte Harbor National Estuary Program Comprehensive Conservation and 

Management Plan. 
 
The topics to be addressed and evaluated in each of these plan documents include: water 
quality, habitat, fish and wildlife, exotic species, land use, public health and safety, 
recreation, and public education.  A comparative matrix will be developed summarizing 
goals, objectives, and policies from each document related to these topics of concern. The 
comparative matrix will be appropriately color coded to indicate consistency and deviations 
between the various documents. 
 
It should be noted that Doug Robison of PBS&J is an original member and past chair of the 
Pinellas County Environmental Science Forum, and is intimately familiar with the Pinellas 
County Comprehensive Plan and associated environmental lands policies. In addition, Mr. 
Robison previously worked at the Tampa Bay Regional Planning Council, and is 
knowledgeable of many of the listed local government planning documents. 
 
Deliverable(s) 
 
The following deliverables will be prepared in Task 4: 
 

• an outline for the “State of the Resource” report, 
• a detailed description of each of the data analysis plans, 
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• the results from the implementation of these data analysis plans, including 
geodatabases for all spatial data, and 

• a narrative report summarizing the analysis of the existing management plans, 
including a comparative matrix that compares and contrasts the goals, objectives 
and policies of each with regard to the topics of concern. 

  
Task 5 – Define resource goals/objectives 
 
Objective 
 
The objective of Task 5 is to define specific, and where possible and appropriate, 
quantitative goals and objectives for the critical resources and issues to be addressed in the 
development of the CCMP.  This is a crucial task as it will serve to provide the much-
needed focus for the plan and very importantly the “yardstick” to be used to track progress 
following implementation of the CCMP. 
 
Technical Approach 
 
Based on the output from Tasks 3 and 4, we will develop “straw-man” goals and objectives 
for each of the critical resources and issues for the Clearwater Harbor/St. Joseph Sound 
estuaries and watersheds.  Our team has developed quantitative goals for a number of 
estuaries and their watersheds including: 
 

• Tampa Bay, 
• Charlotte Harbor (Peace River), 
• Sarasota Bay, 
• Roberts Bay, 
• Lemon Bay, 
• Caloosahatchee River, 
• Loxahatchee River, and 
• Naples Bay. 

 
Generally, there are several potential strategies for establishing quantitative goals based on 
the following: 
 

• reference conditions, 
• resource-based targets, 
• historical conditions, and 
• regulatory-based levels. 

 
Wherever possible, our preferred strategy is the resource-based alternative.  However, in 
some instances the existence of a regulatory-based limit supersedes even the resource-
based.  Even in such cases, our work has been accepted by agencies such FDEP and 
resulted in the implementation of resource-based targets.   
 
Currently, we are developing seagrass targets for both the Sarasota Bay and Charlotte 
Harbor estuary programs.  Following the approach taken in Tampa Bay, historical 
conditions, i.e., seagrass coverage circa 1950, are being used to establish seagrass 
restoration and protection targets. 
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Goals and objectives will be established for a number of resources and criteria, including 
but not limited to: 
 

• seagrass, 
• near shore habitats, 
• water quality (e.g., chlorophyll a, light attenuation), and 
• nutrient loading. 

 
In some cases, goals and objectives may be more descriptive in nature, particularly where 
defensible quantitative goals cannot be developed.  In these cases, we will make 
recommendations for filling data gaps that preclude setting quantitative targets.   
  
Deliverable(s) 
 
Draft goals and objectives for the critical resources and issues for the Clearwater Harbor/St. 
Joseph Sound estuaries and watersheds will be developed and presented in a draft report.  
The bases for each goal or objective, including data used, analytical approach applied, and 
any significant assumptions will be presented.  These draft goals and objectives will 
presented to County and District staff in a workshop where input on the appropriateness, 
validity, and achievability of these goals will be considered.  Following this workshop, a 
final report on the resource goals and objectives will be produced.   
 
Task 6 – Produce “State of the Resource” report 
 
Objective 
 
The objective of Task 6 is to produce a “State of Resource” report. 
 
Technical Approach 
 
A comprehensive understanding of the Clearwater Harbor/ St. Joseph Sound study area is 
essential to the development of a CCMP. The study area has extensive valued natural 
resource components which require protection and stewardship.  An evaluation of the 
current status and recent trends of these resources is essential.  We will provide a 
comprehensive assessment of the current state of the resources, define the critical 
environmental requirements for these resources, Identify actions necessary for the 
protection of the resources, and develop a strategic implementation plan to provide an 
effective and efficient mechanism to serve as a framework for implementing this plan.  This 
document entitled “State of the Resource” will detail the current status of and trends in the 
resources in Clearwater Harbor/ St. Joseph Sound.   
 
Clearly, the content of this report is critical, but it is also critical to recognize the intended 
audience.  More technically oriented individuals will comprise a significant portion of the 
intended audience.  However, decision-makers also comprise a significant portion of the 
intended audience and they will be responsible for making the commitments that will allow 
the CCMP to be implemented.  To reach this portion of the intended audience we propose 
to produce an executive summary-like document to accompany the full “State of the 
Resource” report.  This summary document will likely be no more than about 10 pages in 
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length and where possible used graphical/pictorial means to present the major findings 
found in the full report. 
 
Another important consideration is the specific format of the documents to be produced and 
the means by which they would be disseminated.  Obviously, hard copy production costs 
can be significant.  Therefore, the executive summary report can be used to meet some of 
the hard copy needs.  We also anticipate that both reports would be made available in a pdf 
format on both the County and District websites.  Fully cross-referenced bookmarks, both 
internally and across the documents produced in this project will be essential.  We propose 
that two (2) hard copies of the “State of the Resource” and executive summary reports be 
provided for County and District staff.  We also recommend that a public meeting, to be 
attended by the major CCMP stakeholders, be held where the major findings from the 
“State of the Resource” can be presented. 
 
Deliverable(s) 
 
The following deliverables will be produced in Task 6: 
 

• draft “State of the Resource” report in pdf format for County and District review, 
• draft executive summary report in pdf and hard copy formats for County and District 

review, 
• public meeting to present major findings in the “State of the Resource” report, 
• final “State of the Resource” report in pdf and hard copy (2 copies) formats, and 
• final executive summary report in pdf and hard copy (2 copies) formats. 

 
Task 7 – Identify, review, and prioritize potential action plans 
 
Objective 
 
The objective of Task 7 is to identify, review and prioritize potential action plans that 
address the goals and objectives developed in Task 5 and any critical issues identified in the 
“State of the Resource” report. 
 
Technical Approach 
 
As part of the development of the CCMP for Clearwater Harbor and St. Joseph Sound, 
action plans which include strategies to improve and protect the resources of interest, as 
well as addressing TMDLs for the area will be developed.  These strategies may be directed 
towards protection, preservation, and restoration of resources, such as important habitats 
and associated water quality, and may also be directed towards reducing pollutant loads 
linked to habitat degradation.   
 
Both structural and non-structural actions will be identified and reviewed.  Given the 
maturity of much of the St. Joseph Sound and Clearwater Harbor watersheds, non-structural 
strategies will be particularly important.  Recently, Low Impact Development strategies have 
received considerable attention in central Florida and can be practically applied in some 
redevelopment instances.  
 



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-60 
 

We will prepare a list of potential actions to address the goals and objectives developed in 
Task 5 and any critical issues identified in the “State of the Resource” report.  These plans 
will be prioritized based on several factors including relative cost and the expected 
probabilities of success and permitting.  Actions that address multiple goals and objectives 
will be given greater consideration. 
 
We will present the list of potential actions in a workshop for review and comment by 
County and District staff as well as the CCMP stakeholders. 
 
The action plan strategies developed will serve to identify management actions that could 
be taken to meet goals and priorities for protection, preservation, and restoration of habitats 
as described above.  Of critical importance is the linkage of management actions to these 
goals.  One method of accomplishing this linkage is the development of an Action Plan 
Database.  We have assisted the Tampa Bay Estuary Program (TBEP) in development of a 
database which serves as an effective means of tracking actions, for both habitat projects 
and for load reduction projects.  The TBEP Action Plan Database was developed to serve as 
a data storage and analysis tool for tracking nitrogen load reductions, habitat restoration, 
and other activities outlined in the Tampa Bay CCMP.  The database contains projects, both 
completed and planned, which address the goals of the CCMP.  For the 2009 TBEP 
Reasonable Assurance effort, the database is being used to compile nitrogen load reductions 
over the entire bay, by bay segment, by jurisdiction, by major drainage basin, and by 
individual entity to aid in the development of load reduction allocations. 
 
The Sarasota Bay Estuary Program has recently adopted a similar action plan tracking 
system.  This system has been recognized by the Association of National Estuary Programs 
as being an effective means to track the linkage of management actions to goals.  The action 
plan tracking system provides a means of linking expected results of management actions to 
goals, and is a convenient and efficient means of tracking actions and progress towards 
goals. 
 
Potential Action Plan Database Contents 
 
Action plans for inclusion in the potential Clearwater Harbor and St. Joseph Sound Action 
Plan database will include information which allows calculation of project habitat 
protection, preservation, and restoration areas by habitat type, as well as information to 
allow calculation of pollutant load reductions due to land use change, change in land 
management practices, and directed load reduction projects.  Specific project plans should 
include sufficient information to assign habitat and load reduction projects to specific areas 
of the study area, to allow tracking of expected plan results by basin and jurisdictional 
entity.  As plans are implemented, additional information related to realized results can be 
used to refine the project effects with respect to habitat and/or load reduction benefits. 
 
Another important aspect of the projects contained in the action plan database will be the 
effective date of the project.  Inclusion of planned and actual completion dates for projects 
allows management decisions to be made for selected time periods, with complete 
information regarding when specific projects will be in place. 
 
An action plan database will allow convenient entry of action plan projects and associated 
information.  We have developed a potential Action Plan database front page and project 
entry page for Clearwater Harbor and St. Joseph Sound (Figures 4-41 and 4-42), based on 
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our work with the TBEP database.  The database would be developed and maintained as a 
Microsoft Access database, allowing for efficient compilation and reporting of projects 
developed for specific action plans (i.e., habitat restoration, nutrient load reduction) or for 
specific areas/jurisdictional entities.  
 
The front page of the database (Figure 4-41) would allow users to add projects and view 
compilations of project information based on certain criteria (i.e. location in the watershed, 
completion date).  The project entry page (Figure 4-42) provides for inclusion of project-
specific information, including attachment of additional documentation in the form of 
electronic files (Word or Adobe documents, spreadsheets, text files) to support estimation of 
habitat acreages and/or nutrient load reductions expected.  As seen in Figure 4-42, the 
relevant information also includes location, cost, and schedule for the project.   
 
The action plan database developed for Clearwater Harbor and St. Joseph Sound will allow 
for tracking of habitat projects and load reduction projects with respect to the goals of the 
CCMP.  Progress towards those goals specific to TMDLs will be tracked using expected and 
realized pollutant loading reduction projects included in the database. 
 

 
Figure 4-41.  Potential front page for the CCMP Action Plan Database. 
 

 
Figure 4-42.  Potential project entry page for the CCMP Action Plan Database. 
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Deliverable(s) 
 
The following deliverables will be produced in Task 7: 
 

• a draft list of potential action plans/strategies that address the goals and objectives 
developed in Task 5 and any critical issues identified in the “State of the Resource” 
report including TMDLs, 

• a workshop to present the draft list of potential action plans, 
• a draft action plan report that presents the strategies for County and District review, 

and 
• a final action plan report that presents the strategies that address the goals and 

objectives developed in Task 5 and any critical issues identified in the “State of the 
Resource” report including TMDLs. 

 
Task 8 – Develop CCMP implementation plan 
 
Objective 
 
We will develop a draft CCMP implementation plan that identifies the stakeholders who 
have committed to implementing specific action plans.  In addition, we will present 
recommended methods for tracking progress in the CCMP implementation.  Specifically, 
we will recommend the quantitative methods for tracking progress similar in form to that 
we have established for TBEP and recently for Sarasota County.  Where possible, potential 
funding sources will be identified. 
 
Technical Approach 
 
The development of the St. Joseph Sound/Clearwater Harbor CCMP will be a tremendous 
opportunity to protect and preserve the valuable natural resources in this area only if it can 
be successfully implemented.  Our experience with the Tampa Bay Estuary Program CCMP, 
as well as our work with the CHNEP, SBEP and the Sarasota County watershed 
management plans will be invaluable to Pinellas County in developing a CCMP that can be 
effectively and efficiently implemented.  Our development of action plans and an action 
plan database will provide the detailed framework from which to implement the CCMP.  By 
integrating the action plans with other existing environmental rules and programs through 
inter-local agreements, the County can leverage resources to efficiently achieve maximum 
environmental benefits. Therefore, the role of local stakeholders is critical in the 
implementation process to provide the most cost effective and locally feasible strategies for 
reducing pollutant loading to the bay and protecting critical habitats.  A firm commitment 
from stakeholders is essential to tackle the environmental, and cost sharing issues associated 
with this CCMP.  
 
It is important that the action plans build on other local plans designed to ameliorate 
impacts on the environment where the plans are consistent with the goals established by 
the CCMP.  The action plan database will fulfill this purpose by serving as a centralized 
resource to track projects as they are implemented and completed within the St. Joseph 
Sound and Clearwater Harbor watersheds.  The action plan database we developed for the 
TBEP CCMP has been a valuable tool used to track progress of the CCMP since 1997.  This 
database has been crucial to tracking progress toward the goals established by the CCMP 
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specifically goals addressing issues associated with established TMDLs.  That the St. Joseph 
Sound/Clearwater Harbor study area has several TMDLs makes the need for an action plan 
database essential to the successful implementation of the CCMP. 
 
Pinellas County Department of Environmental Management has been a leader in 
environmental stewardship of the Clearwater Harbor/ St. Joseph Sound project area and has 
well established and cost effective monitoring programs in place to track progress toward 
the reduction of pollutants associated with TMDLs in its watersheds.  We intend to review 
the designs of these programs as part of the CCMP to ensure that the County is collecting 
and reporting information at the appropriate frequency.  We have performed a similar 
exercise with a review of Sarasota County’s strategic monitoring design in which we 
developed recommendations for ways to improve existing monitoring programs, identified 
critical data gaps and made recommendations on ways to efficiently fill those gaps to collect 
information useful in tracking progress of management actions.  As part of the CCMP, we 
would perform a similar review of all the routine monitoring programs in the watershed to 
ensure that the programs are capable of providing information necessary to make informed 
management level decisions.  
 
Recent budget constraints necessitated the review of PCDEMs water quality sampling 
program. We reviewed the PCDEM water quality monitoring program and helped the 
County to identify sampling frequency reduction scenario’s likely to cause the least amount 
of information loss in the ability detect changes in water quality from year to year.  This 
type of statistical analysis has been a foundation for Janicki Environmental since its 
inception and is how we have built our reputation of excellence in applying sound science 
for informed decision making.   
 
A reporting mechanism is required to disseminate information on how progress is being 
made on the goals and objectives of the CCMP.  These reporting tools need to convey 
sometimes complex information in a concise and understandable way to constituents who 
may not have strict scientific backgrounds.  Policy makers, politicians and the general 
public need to be able to understand this information to promote “buy in” to the CCMP. 
We have extensive experience in developing these reporting mechanisms.  For instance, we 
developed a decision rule for evaluating monitoring data relating nutrient loads, chlorophyll 
levels and seagrass distributions in Tampa Bay as part of the TBEP CCMP.  This decision 
rule provides a step by step procedure for identifying whether or not water quality data are 
meeting established criteria for seagrass success (Figure 4-43).  
 
The decision rule is based on data for chlorophyll a and light attenuation.  A decision 
matrix is used to assign management level responses based on the outcome scores (Table 4-
4).  The green level signifies that the water quality meet the target criterion while the yellow 
indicates a caution level that water quality may be declining.  The red level is an alert level 
indicating that management actions may be needed to address water quality problems. 
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Figure 4-43. Decision rule for TBEP chlorophyll criteria assessment. 
 
 
Table 4-4.  Decision matrix identifying appropriate categories of management actions in response 
to various outcomes of the monitoring and assessment of chlorophyll a and light attenuation 
data. 

LIGHT ATTENUATION 
Outcome 

0 
Outcome 

1 
Outcome 

2 
Outcome 

3 
CHLOROPHYLL 

GREEN YELLOW YELLOW YELLOW 
Outcome 1 YELLOW YELLOW YELLOW RED 

Outcome 2 YELLOW YELLOW RED RED 

Outcome 3 YELLOW RED RED RED 
 
Results of the decision matrix are summarized into a progress report so that trends over time 
can quickly be assessed for each segment of the bay (Table 4-5). The decision matrix has 
enabled the TBEP to convey information in an easily understandable format providing 
trends in this metric over time and has proven to be a valuable asset for the TBEP.   
 
We have also developed a “Report Card” for Sarasota County that synthesizes a variety of 
evaluative outcomes into a single document that will be provided to the board of county 
commissioners as well as the general public each year. The report card includes a list of fast 
facts about the watershed, pertinent information about the hydrology and rainfall in the 
reporting year, as well as ranks for each component of the overall watershed score (Figure 
4-44).  There are links enabling the reader to explore useful information about the 
watershed and a description of stakeholders and constituents participating in the watershed 
management planning process. We intend to develop a similar scoring and reporting 
mechanism for the St. Joseph Sound/Clearwater Harbor CCMP that will include a water 
quality component, a seagrass component and a pollutant loading component as essential 
aspects of the report card. 

Target

CHLOROPHYLL 
CONCENTRATION

Outcome 0 ≤

Magnitude

>

Duration

Large

Outcome 2Short

Small

Short DurationOutcome 1

Outcome 2 Outcome 3

Long Long

Target

CHLOROPHYLL 
CONCENTRATION

Outcome 0 ≤

Magnitude

>

Duration

Large

Outcome 2Short

Small

Short DurationOutcome 1

Outcome 2 Outcome 3

Long Long



Clearwater Harbor/St. Joseph Sound CCMP         15 July 2009 

______________________________________________________________________________________ 
Janicki Environmental, Inc.  4-65 
 

 
 
Table 4-5.  Decision matrix for Tampa Bay 1975-2007. 

Year Old Tampa Bay Hillsborough Bay Middle Tampa 
Bay Lower Tampa Bay

1975 Red Red Red Green 
1976 Red Red Red Yellow 
1977 Red Red Red Red 
1978 Red Red Red Yellow 
1979 Red Red Red Red 
1980 Red Red Red Red 
1981 Red Red Red Red 
1982 Red Red Red Red 
1983 Red Yellow Red Red 
1984 Red Green Red Yellow 
1985 Red Red Red Yellow 
1986 Red Yellow Red Green 
1987 Red Yellow Red Green 
1988 Yellow Green Yellow Green 
1989 Red Yellow Red Yellow 
1990 Red Green Red Yellow 
1991 Green Yellow Yellow Yellow 
1992 Yellow Green Yellow Yellow 
1993 Yellow Green Yellow Yellow 
1994 Yellow Yellow Red Red 
1995 Red Yellow Red Yellow 
1996 Yellow Green Yellow Green 
1997 Yellow Green Red Yellow 
1998 Red Red Red Red 
1999 Yellow Green Yellow Yellow 
2000 Green Green Yellow Yellow 
2001 Yellow Green Yellow Yellow 
2002 Yellow Green Green Green 
2003 Red            Yellow Green Yellow 
2004 Red           Green Green Yellow 
2005 Green Green Yellow Yellow 
2006 Green Green Green Green 
2007 Green Green Green Green 
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Figure 4-44. Draft “Report Card” for the Lemon Bay watershed management plan (Note: all scores 

are hypothetical in this draft document). 
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We will develop a draft CCMP implementation plan that identifies the stakeholders who 
have committed to implementing specific action plans.  In addition, we will present 
recommended methods for tracking progress in the CCMP implementation.  Specifically, 
we will recommend the quantitative methods for tracking progress similar in form to that 
we have established for TBEP and recently for Sarasota County.  Both electronic and hard 
copy formats will be considered for these tracking methods. 
 
The draft implementation plan will be submitted to County and District staff for review and 
comments and upon receipt of these comments a final CCMP implementation report will be 
prepared.  
 
Deliverable(s) 
 
The following deliverables will be produced in Task 8: 
 

• draft CCMP implementation plan for County and District review, 
• workshop to present the draft CCMP implementation plan, 
• methodologies for tracking progress offered by the CCMP implementation, and 
• final CCMP implementation plan. 

 
Task 9 – Produce draft and final CCMP documents  
 
Objective 
 
The objective of Task 9 is to produce draft and final CCMP documents for the St. 
Joseph/Clearwater Harbor area. 
 
Technical Approach 
 
At this point in the project much of the technical support work will have been completed 
and the focus of the remaining effort will be in producing a CCMP document that meets the 
expectations of the County, District, and the other stakeholders for the St. Joseph 
Sound/Clearwater Harbor CCMP.  There are many examples of CCMP documents from the 
various NEPs across Florida and the U.S.  Many of them have very similar contents and the 
following proposed outline is based on a review of those documents. 
 

1. Introduction – brief geographic description of the CCMP area and overall objective 
of the CCMP 

2. CCMP Stakeholders – identify the major stakeholders that have contributed to the 
development of the CCMP; interlocal agreement(s) in support of the CCMP  

3. Outline for the CCMP – brief description of the contents of the CCMP document 
4. State of the Resource – summary of the major findings from the “State of the 

Resource” report 
5. CCMP Goals and Objectives – summary of the major findings from the Goals and 

Objectives report 
6. Action Plans 

a. Water Quality 
b. Watershed Loading 
c. Sediment Quality 
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d. Seagrass 
e. Nearshore Habitats 
f. etc 

7. CCMP Implementation & Schedule – summary of the major findings from CCMP 
Implementation report 

8. Data/Information Gaps – identify and monitoring and/or research needs 
9. References 
10. Glossary and Acronyms 

 
Since it is not reasonable to expect many of the decision-makers who have contributed to 
the CCMP development or those responsible for its implementation to read the full CCMP 
we recommend that a Power Point presentation that summarizes the major elements of the 
CCMP be produced.  This presentation will be relatively non-technical in nature and will be 
made available to the County, District, and other local governments, agencies, private 
sector partners, and environmental groups. 
 
Deliverable(s) 
 
The following deliverables will be produced in Task 9: 
 

• draft CCMP document for County, District, and other stakeholder review, 
• final CCMP document that addresses comments questions received, and 
• a Power Point presentation to be made available to all stakeholders that describes in 

relatively non-technical terms  the major elements of the CCMP. 
 
 
Task 10 – Project management 
 
Objective 
 
The objective of Task 10 is to provide project management that will ensure the timely and 
efficient conduct of the St. Joseph Sound/Clearwater Harbor CCMP project. 
 
Technical Approach 
 
The proposed project management plan includes several elements: 
 

• monthly progress meeting between our project manager and the County and District 
project managers and other staff as needed; 

• monthly progress reports that describe the activities completed in the previous 
month, anticipated activities for the coming month, and any obstacles that the 
project team has confronted and recommended remediation; 

• effective invoicing that meets the County’s invoicing requirements and minimizes 
efforts for the County project manager. 

 
Internal project communication will be achieved via weekly phone conferences.  The 
County and/or District project managers can participate as desired in these phone 
conferences. 
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With respect to project quality control Janicki Environmental uses the following quality 
control procedures in data acquisition and analysis. 
 

Data acquisition:  All data and documents acquired by Janicki Environmental are 
logged into a file that records the date received, the sender and receiver, and the 
format and nature of the material received.  The file also includes a directory of any 
computerized data.  During later analyses, the date and size of the copy of any 
computerized data set being analyzed is compared to these records to confirm that 
it has not been modified or corrupted. 

 
Data analysis:  For each analysis performed by Janicki Environmental, we archive 
copies of the computer calculation records and output, and this provides a complete 
record of the calculations that were performed.  It is our standard procedure to write 
programs that print out intermediate data and summary statistics for error checking.  
When reports are available based on the same data set being used in our current 
analyses we first attempt to duplicate related numbers in the report.  In case of 
problems, we contact the source of the data to determine the cause of any 
inconsistencies.  For every analysis that is incorporated into a final report, the 
complete code is checked by an experienced staff member other than the one who 
wrote it. 
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A summary of our fee schedule for all inclusive selvices is presented in the table below.

CLEARWATER HARBORJST. JOSEPH SOUND CCMP

TOTAL COST
JANICKI ENVIRONMENTAL, INC. $344,640

PBS&J $173,076
ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY $30,600

TOTAL $548,316

The detailed fee schedule that indicates the number of hours required for each project staff
member and the hourly rate of each member is attached. Also attached is the March 25,
2009 letter from Environmental Protection Commission of Hillsborough County that details
their costs.
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