Collier County Watershed Model Update and Plan Development

Phase 1 Scope of Work

Hydrodynamic Model Update, Topographic Data Development and Data Management, 
and Water Quality/Ecological Assessment
INTRODUCTION
Following is the proposed scope of work budget and schedule to conduct the modeling and preliminary planning tasks for the County’s Watershed Model Update and Plan Development.  

SCOPE OF WORK

The proposed scope of work for this project has been divided in 5 work elements, as follows:

	Element
	Element Description

	1
	Initial Model Comparison and Estimate of Flow to Estuaries

	2
	Topographic Data Development and Data Management

	3
	Development and Calibration of CC EMC Model

	4
	Water Quality /Ecological Assessment of Lake Trafford and the Gordon River Extension

	5
	Project Management and Meetings


Following are descriptions of the tasks included in each work element.

Phase 1:  Model Update and Storm Analysis

Element 1 –Initial Model Comparison and Estimate of Flow to Estuaries 
Task 1 - Literature Review related to flows in Collier County.  
In this task, the PBS&J/DHI team will prepare a summary of literature regarding historical and current flow regimes in Collier County.  This will include works by the SFWMD, the U.S. Fish and Wildlife Service, FDEP, Collier County, and others.

Task 2 - Obtain Model s for Existing Conditions (Year 2000), Natural System (pre-development) Condition, and Future Condition.  

In this task, the PBS&J/DHI team will obtain model setup files for MIKE SHE models previously developed for the Big Cypress Basin.  For purposes of this task, specific models to be obtained include the Big Cypress Basin Project Implementation Report (BCB PIR) MIKE SHE model, the BCB Natural Systems model (BCB NSM), and the BCB Future Conditions Model (BCB FCM).  These models have identical model domains and were run for the same 13-year period using meteorological data from 1988 through 2000.   The PBS&J/DHI team will run the simulations to produce results that will be used for comparative purposes.  It is assumed that these models and the model results are readily available from the South Florida Water Management District.
Task 3 - Develop Comparison Plots.  

In this task, the PBS&J/DHI team will use the generated results from the BCB PIR, BCB NSM, and BCB FCM models for comparison purposes.   This effort will focus on comparing predicted flows to the estuaries and average wet and dry season water levels.  
For purposes of this preliminary evaluation, comparisons will be made for the 13 year simulation period of the PIR and NSM MIKE SHE models developed for the BCB.  The following comparison plots will be generated:

· Flow to Estuaries.  Individual time series of predicted flow will be generated for each of the modeled channels that discharge to the estuaries for the 13 year simulation period.   It is recognized that the BCB NSM includes only a few flow ways.
· Water Levels.  Average wet and dry season water level maps will be generated for each of the models to evaluate hydrologic conditions.
· Groundwater Levels.  Groundwater results can be evaluated in several ways, either as spatially distributed maps, or as profile views, or as time series at specific locations. For this evaluation, results will be generated as spatially distributed maps showing the average annual, average wet season, and averaged dry season groundwater elevation in the surficial aquifer.  Comparative maps will be generated by subtracting the PIR results from the NSM results.

· Water Budgets.  The PBS&J/DHI team will develop water budgets for each basin and for the entire county for the BCB PIR, BCB NSM, and BCB FCM models.  The water budget will model inflows such as rainfall and groundwater, and outflows such as evapotranspiration, runoff, groundwater infiltration, groundwater withdrawals, and groundwater flux to estuary boundaries.     
After review of the comparative maps, 10 locations will be selected to illustrate effects in areas affected by canal or water withdrawals and individual time series of groundwater elevation results for the surficial aquifer will be extracted from the BCB NSM and BCB PIR models.  Plots will be generated that compare the predicted groundwater elevations from each model relative to each other and the ground elevation specified in each model. 

Task 4 - Prepare Technical Memorandum.  

The Technical Memorandum will include the following:

· Summary discussion of available literature related to flows and average wet season water level assessments of Collier County 

· Model descriptions and discussion of model 

· Comparative results for discharge to the estuaries

· Comparative results for average wet season water level analysis

· Comparative results for groundwater analysis
· Water Budget results
· Summary of identified differences between the models related to depth of overland flow, aquifer drawdown, and average seasonal water levels.
Element 2 – Topographic Data Development and Data Management
Task 1 - Digital Terrain Model (DTM) Generation
Work will consist of processing area of new LiDAR for Collier County (approximately 1250 tiles) for creation of Digital Terrain Model with breaklines based on SWFWMD standards and supported by SFWMD.  The deliverable will be the processed LiDAR and breaklines in DTM’s.

Task 2 - DEM Generation 
Work will consist of the following subtasks:

a. Creation of 5-foor by 5-foot horizontal grid raster DEMs from the DTMs generated in Task 1 for Quality Control review and for definition of drainage and watershed boundaries. The elevation within each grid cell will be the average of the LiDAR elevations within each cell. The vertical error is expected to be ± 3 inches. The deliverable will be 5-foot horizontal raster Digital Elevation Models (DEM) derived from the terrain.

b. Creation of a regional raster DEM and two detailed area raster DEM’s for MIKE SHE modeling purposes.
Task 3 – Subbasin Delineation

Work will include re-delineation of subasins for consistency with the DEM. The level of detail will be the same as currently available from the County’s subbasin map, but the new subbasin dividers will follow the new DEM topography. 
Task 4 - Data Management: 
Work will consist of the following sub-tasks:
a. Collaboration with the County and the project team to establish a project geodatabase (ESRI format) that is compatible with SFWMD geodata standards and supports all data required for the modeling.
b. Loading, integration and management of GIS model data and time-series (observations and modeled results).
c. Loading, integration and management of all other project spatial data and supporting tables, including water quality.
The deliverable will consist of databases in ESRI geodatabase format.

Element 3 - Development and Calibration of CC ECM Model

Task 1 – Review current model applicability
In order to identify existing model shortcomings with respect to the current objectives, we will first review the existing model.  Models are built with different objectives in mind, different calibration criteria, and different data.  As such, a review of the basic framework of the existing model will aid us in determining how much work we might anticipate occurring in future tasks; allowing us to maintain schedule and budget.  If there are significant issues with respect to the current objectives and the existing model, we will immediately notify the County, as this may bring about changes in scope or schedule.   
Task 2 - Meteorological data 

The existing MIKE SHE/MIKE 11 models of the Big Cypress Basin (BCB) use spatially distributed rainfall and reference evapotranspiration (ET) data developed by the South Florida Water Management District (SFWMD). These data have a resolution of 2-miles and contain data through December 2000. For the Collier County model (CCM), the PBS&J/DHI team proposes to replace the rainfall data used in the BCB models by available 1.2-mile resolution NEXRAD radar dataset from the SFWMD for the current decade.  This data is available for the period from January 2002 – October 2007.  DHI has already obtained this dataset for other projects and has developed a utility to process the data into the grid format required by MIKE SHE.  The utility is capable of averaging the raw 15-minute data to any lower frequency time step (hourly, daily) and adapt it to any area covered by the dataset (including Collier County) and any grid size.  In addition, the utility can add corrections made to specific locations and time periods to the rainfall file without having to regenerate the entire dataset. The consistency of this data with gage data has been tested by DHI for the Lee County area obtaining comparable monthly volumes.  A similar procedure can be followed for Collier County as part of the data processing for this project.   A check of a recent significant storm event will be made by comparing the NEXRAD generated dataset against an observation station.
Reference ET data will also be developed in a spatially distributed format.  This data is referred to as Satellite Based Estimation of Potential ET and Reference ET.  This data is available from the SFWMD for the period 1995 –October 2007. The PBS&J/DHI team proposes to use this data source to develop distributed ET data for use in the CCM.

Task 3 - ECM Land Use and Vegetation Data 
The existing BCB models utilize land use data for the year 2000 acquired from SFWMD and classified per Florida Land Use, Land Cover Classification System (FLUCCS).  For this project, the PBS&J/DHI team will obtain the most recent FLUCCS data (year 2004).  The PBS&J/DHI team will then review the most recent aerial photography of the County to update the land use map for existing conditions.  This data will also aid the estimation of other land use related distributed parameters such as overland roughness coefficients for vegetated and paved areas, drainage parameters, and detention storage. The land use/vegetation map also determines the spatial distribution of vegetation parameters and links specific parameters such as leaf area index, rooting depth and crop coefficients to the model to calculate actual evapotranspiration.
For the areas where individual grid cells are believed not to represent adequately land use characteristics, a Paved Runoff Coefficient will be sued to better represent hydrologic conditions. The use of the coefficient increases the simulated runoff volume, thus reducing the volume of water available for infiltration and subsequent evapotranspiration.   For post-1990 large developments of particular interest to Collier County, the PBS&J/DHI team will apply advanced modeling techniques to address site specific water management criteria defined by SFWMD Environmental Resource Permits.  This approach will facilitate efficient model modifications based on specific permitted conditions.

Task 4 - ECM Agricultural Irrigation Updates 
The irrigation component in the CCM MIKE SHE/MIKE 11 model will be modified to reflect changes in water used for irrigation since 2000.  Modifications will be made based on the new land use distribution map and aerial photos.  The BCB model currently distributes irrigation by applying water to individual grid cells coded for each land use or crop.  The distribution rate and method is based on vegetation properties and soil moisture requirements for each type of agriculture in the land use map.  The current method relies on generalized parameters and may be improved with actual irrigation rates and volumes if such data is available.  We will review and update the permit information for agricultural areas within the model domain with respect to available permit data.  This information will be obtained from the SFWMD Permitting Portal database, the United States Army Corps of Engineers (USACE), and Collier County.  
Task 5 - ECM Ground Water Withdrawal Data 
Development of an accurate ground-water withdrawal database for the CCM is essential for the success and the efficiency of the ground-water calibration process.  The most current and complete ground-water withdrawal information available will be incorporated into the model.  Ground-water withdrawal rates for each of the permitted potable water supply utilities will be updated in the most current withdrawal data. If withdrawal rates for other uses are available, it will be added to the model. Withdrawal rates for individual wells will be used where available. For well fields that only report monthly totals, well field withdrawals will be equally distributed to individual wells.  In the event that recent data is not available for some wells, it will be assumed that the monthly ground water withdrawal data in the current model database is a reasonable estimate of continued withdrawals.  Additionally, residential wells used for potable water supply and domestic irrigation will be reviewed and updated with available withdrawal data.  The PBS&J/DHI team will coordinate with Collier County to establish pumping rates, identify source aquifers and estimates of water volumes returned to the ground-water from irrigation and septic system recharge.  
Task 6 - ECM Topographic Data and Extend Catchment 
The CCM will use updated topographic data developed from Light Detection and Ranging (LIDAR) surveys provided by Collier County for the proposed extended model domain.  It is anticipated that this data will be available in December 2008. Collier County has indicated that the source LIDAR data will be available at a 1-Foot resolution.  For the topographic model input, the LIDAR data will be processed to a 500-feet grid using ArcGIS averaging tools and converted to the MIKE SHE grid format.  The 500-feet topography can be used on both, the larger 1500-feet cell model and if necessary, the 500-feet urban sub-model (for the areas west of Everglades Blvd.) and EcoLab water quality models.  The new high resolution topographic data will be used to delineate the sub-catchments for use in the Watershed Management Planning phase of the project as well.  For those areas of the model domain dominated by natural channels, the high resolution LIDAR data will facilitate the development and updates of river cross-sections and flood plain delineations in lieu of survey data.

Task 7 - ECM Subsurface Model Update

The CCM will include an updated and expanded ground-water component.  The ground-water modeling will an extensive review and incorporation of available data from the United States Geologic Survey (USGS), SFWMD, USACE, City of Naples, Lee County, and Collier County and other sources of data pertaining to the monitoring and development of ground-water resources in the vicinity of Collier County.  Grid files for the existing three layers of the BCB model (water table aquifer, Lower Tamiami aquifer, Sandstone aquifer) will be extended to encompass the proposed CCM model domain.   Considerable effort will be made to address the communication between the surface water network, the overland flow plain and the three layers of the ground-water component. The groundwater component of the integrated model may be updated as necessary to include a deep aquifer (Hawthorn) and intermediate confining unit.

Task 8 - ECM Definition of Boundary Conditions

The existing BCB model relies on well data for the northern portion of the ground-water boundary but a lack of well data in the east and southeast will require a different approach.  The Southwest Florida Feasibility Study (SWFFS) regional MIKE SHE/MIKE 11 model may be used to extract time-varying sub-surface boundary conditions that represent an average seasonality.  The SWFFS model results are available for the 10-yr period of 1990-1999.  In order to use these results for any time period, DHI has developed a tool that can average distributed time varying MIKE SHE results for any time period and for any frequency.  For example, the 10 years of the SWFFS ground-water daily results can be doubled averaged into one year using 5-day period.  The one year generated can be repeated for all the years of the simulation period in the CCM.   The same procedure can be used for the three computational layers of the ground-water model: the water table, lower Tamiami, and Sandstone aquifers. Along the western boundary, tidal station data will be used to define the boundary conditions.
Surface water boundaries will be modified as necessary to accurately represent surface water sources and connections.

Task 9 - ECM Definition of Initial Conditions

Results from preliminary model runs will be used to establish the initial conditions.  The initial condition will represent an approximate condition of stage and ground-water heads with respect to observed conditions for the starting date of the simulation.  In order to reduce any errors associated with assumed initial conditions, a warm up period of at least one full wet season will be added to the beginning of each subsequent simulation.

Task 10 - ECM Hydraulic Model Updates                                                                 
The existing BCB network includes many of the natural rivers, primary canals, and numerous structures maintained by the SFWMD.  PBS&J/DHI team will update the surface water network to reflect additions of new or redesigned structures and modifications to existing structure geometries and operations based on information from the SFWMD BCB office and 2008 Structure Operations Manual for the Big Cypress Basin.  For the calibration effort, structure operations will be updated to be controlled with recorded data from water level gages and historical gate operations.  For the final CCM, the structures will updated to be operated through detailed strategies based on the SFWMD published operation rules and management policies. 

The PBS&J/DHI team will collaborate with SFWMD and the County to update the surface water network to include pertinent features maintained by Collier County that is not currently included as a part of the SFWMD system.  The inclusion of County maintained canals and structures will be dependent on criteria established with the County.  Engineering drawings and survey data will be used to describe channel cross-sections, structure geometries and operations where such data is available.  The additions will be prioritized to add problem areas first such as Gordon River, and Lely District 6.   As with the SFWMD structures, the model will be calibrated with operational controls that are primarily based on recorded data; the final model will utilize operational rules established by Collier County water management policy. 

Task 11 - ECM Observation Data 
To assess performance of the CCM, observation data sets within the CCM model domain will be extended through 2007 using data collected from the USGS, SFWMD, Lee County and Collier County.   This will include stage and flow monitoring time series data from within the canal network, ground-water elevation time series data from observation wells, and historic structure operation time series data.  The data will processed into the MIKE SHE compatible format and added to a MS Access database file.

In addition, available hydro-period data and the County’s Flood Complaint Database will be obtained.  This information will be used for qualitative comparisons during the model calibration process.

Task 12 - Model Calibration  
The CCM will be run for the period from 2003 through October 2007.  After performing initial simulations to determine if the CCM is configured correctly and numerically stable, the PBS&J/DHI team, will develop a calibration plan.  The calibration plan will establish the targets and goals of the calibration process with respect to the availability and quality of the observation data, and to identify specific tasks that will be completed during the model calibration.  After developing an agreed upon list of potential calibration activities and calibration targets, the PBS&J/DHI team will prioritize the calibration activities and reach written agreement with  Collier County on those calibration activities that can be completed within the allocated schedule and budget.  
The calibration effort will be performed in two stages.  During the first calibration stage, the PBS&J/DHI team will work to calibrate the model on a county-wide basis. At the end of this effort, results will be compared to the targets and they will be reviewed with the County.  During the review process, areas of the model that may need improvement will be identified.  If the County determines that additional effort is needed to improve calibration in specific areas of the model, these efforts will be completed during a second calibration stage.  
Previous calibration of the BCB model compared stage at 47 monitoring stations, typically at head water gages and tail water gages for primary structures.  The BCB model also compared discharge at 6 structures.  The addition of new structures and new monitoring gages will be evaluated and incorporated into the CCM as agreed upon commencement of the model calibration.  Likewise, 38 monitoring well locations are identified in the existing BCB model and predominately monitor head in the surficial aquifer.  These wells are concentrated in the northern and western portion of the model domain.  Some of these wells have been abandoned since 2000 and may not be available for the CCM calibration.  SFWMD installed 15 shallow wells in the South Golden Gate Estates area during the past three years that are not included in the existing BCB model.  A complete inventory of available wells will be carried out to determine the applicability of each well in the CCM. 
For complex surface water networks such as in the BCB model, the calibration effort may require the operation of structures to reflect actual, historic records of gate openings and water levels.  By linking the structure operations to the historic record, the ability of the model to perform correctly can be verified.  This process reduces the uncertainty inherent in applying operational rules which may not always be applied in the actual operation of the structures.  The PBS&J/DHI team will implement a combination of operations based on observed conditions and operational rules during the calibration period to establish confidence in the performance of the model.  Upon the completion of model calibration, all control structures will use the established rules.  This final model will be an existing conditions model used as the baseline for the future conditions scenarios.

Task 13 – Development of Storm Event Simulations

The SFWMD has developed maps for the entire SFWMD area that distribute the estimated volume of rainfall produced by storms of several frequencies (5, 10, 25, and 100-year).  The SFWMD has also developed the temporal distributions for the 24-hour and 3-day duration storms. DHI will use a tool that generates a spatially distributed, time varying file in the MIKE SHE grid format from the data provided by the SFWMD.  
Besides, the addition of the design rainfall, the development of design storm models typically requires a reduction of model time steps, the generation of hot-start data from longer simulations, and saving of model results at higher frequencies than the longer simulation.  

MIKE SHE is capable of producing different types of results that facilitate the evaluation of the design storms.  Some examples of the types of results are: maximum overland water depths maps, maximum water table elevations maps, time series of water levels and flows at locations interest, surface water elevation profiles, and animated videos of the storm for surface and ground-water results. 

The calibrated CCM model will be applied to evaluate 4 established storm events.  These will include the 5 year, 24-hour event; the 10 year, 24-hour event; the 25 year, 72-hour event; and the 100 year, 72-hour event.  Initial conditions for these assessments will be the SFWMD antecedent moisture conditions.  The results will be processed and reported to the County for evaluation and planning purposes.

Task 14 - Levels of Service Analysis and Basin Discharge Rates

The results of the design storm event simulations will be used to evaluate the flood protection levels of service (LOS) standards associated with road access and structural flooding. Currently available County LOS criteria will be used if available. Otherwise, LOS criteria that consider types of roads and accessible flooding depths will be developed in coordination with the County.  The product of this analysis will be a map and a table showing the modeled LOS conditions.
The design storm event simulation results will also be used to assess basin discharges by design storm event. Comparisons will be made among all basins, as well as with the results of the continuous simulation model. During this process, the PBS&J/DHI team will develop a water budget for the revised ESM.  Conclusions and recommendations regarding basin discharges will be provided.   

Task 15 - Task Reporting


A comprehensive report that details the model developed during the project will be prepared. The report will include the following items:

· Detailed summary of the data sources used to develop the CCM MIKE SHE/MIKE 11 model

· A detailed description of the modifications made to develop the CCM.

· Discussion of calibration activities and the modified parameters.

· Comparison of simulated and observed data for the period from 2002 through 2006 for the CCM.

· Design storm simulation results and LOS/basin discharge analysis
· Problem summary for flooding, aquifer drawdown, and seasonal water levels, 

A DRAFT report will be developed and submitted to Collier County in electronic form for their review. Electronic copies of all model input and output files will be provided with the draft report. 

After receipt of comments from Collier County, a response to comments letter will be prepared and submitted to Collier County in electronic form. A final report will be prepared after Collier County approves the response to comment letter. Electronic copies of any model input and/or output files that changed since submittal of the draft report will be provided.
Element 4 – Water Quality /Ecological Assessment of Lake Trafford and the Gordon River Extension

The water quality modeling task will focus initially on Lake Trafford and the Gordon River Extension. The purpose of this task is to assess the hydrologic/hydraulic, chemical and ecological conditions in those water bodies prior to development of the water quality model, such that water quality process can be appropriately simulated in ECOLab. In addition, recommended ranges of kinetic water quality parameters applicable to Lake Trafford and Gordon River conditions will be defined for input into the water quality models. 

Lake Trafford and the Gordon River Extension have been declared TMDL impaired for nutrients and dissolved oxygen (DO), respectively. For Lake Trafford, FDEP has produced a linked pollutant loading model – water quality model based on the NUTRX module of the Hydrological Simulation Program-FORTRAN (HSPF) model.  While the TMDL report (FDEP 2008) had a fairly good fit between modeled and measured levels of chlorophyll-a, when comparing average values for the time period of 1998 to 2007, modeled chlorophyll-a values in the worst water quality years (i.e., 1998 and 1999) were 40 to 50 µg/L lower than measured values.  These results suggest that the existing model may not adequately reflect “worst case” scenarios.  A preliminary examination of water quality data suggests that levels of total nitrogen (TN) in Lake Trafford are sufficiently high to suggest that blue-green algae dominated the lake, at least in the 1990s.  If that is the case, a number of assumptions and algorithms in the NUTRX model may not reflect the unique nutrient physiology of blue-green algae in subtropical waters.  As such, proposed influences of internal vs. external loads may not be appropriately accounted for.

Similarly, the classification of the Gordon River extension (WBID 3278K) as “impaired” for DO may not fully be an expression of a human-induced condition.  While the water body does not meet the DO standard, the link to a human cause is not entirely compelling.  The proposed basis for a nutrient-related link between DO and nutrient loads was that an inverse relationship was found between DO and total nitrogen (TN) – implying increased nitrogen loads were depressing levels of DO.  However, the highest median TN value in the TMDL report was less than 0.9 mg/L, which itself is significantly less than the median value for Florida streams of 1.2 mg/L.  In addition, the event mean concentration (EMC) value of TN for “Forested/Rural Open” land use (Table 4.4 of the Gordon River TMDL report; FDEP 2008) is shown as 1.09 mg/L. Thus, it appears that the highest median TN value from the Gordon River, used to establish TN as the “cause” of low DO values, is less than the concentration of nitrogen thought to be found in runoff from an undeveloped landscape.

The PBS&J/DHI Team will complete the following tasks during this assessment:

Task 1 - Review of IWR data 

This task will include:

· Review of IWR databases, related to both verified and planning lists and identify suspect data points wherein data entry errors are suspected as a significant issue, and

· Identification of potential conditions and/or locations where “impairment” is possibly related to natural conditions of the physical setting of the WBID itself.

Task 2 - Review and Development of Hydrologic and Hydraulic Parameters 

FDEP established the TMDL for Lake Trafford based on an HSPF model that simulated eutrophication processes in the water body. However, HSPF is a hydrologic model and generally does not account for storage conditions in the watershed. That may lead to erroneous results when that factor is significant, particularly in areas of extensive wetland systems. Also, the storage factor was not considered in the TMDL development for the Gordon River Extension even though the watershed includes numerous storage facilities associated with golf courses and urban development. The objective of this task will be to identify hydrologic/hydraulic conditions in the Lake Trafford and Gordon River watersheds that must be considered in detail in the development of the MIKE SHE model.
Task 3 - Review and Development of Water Quality Parameters 

For the Lake Trafford TMDL water quality modeling, FDEP assumed values of the numerous water quality kinetic variables associated with Lake Trafford. In addition, assumptions were made regarding the event mean concentrations for land use loads. For this task, the values of those variables and assumptions will be reviewed based on the ecological assessment of the water body and an examination of factors that affect DO, nutrient, and chlorophyll a concentration such as phytoplankton species, tannins, turbidity and others for proper ECOLab modeling. The Gordon River Extension TMDL analysis by FDEP was based on regression analysis. Water quality modeling of the system will require establishing the values of kinetic parameters, land use loads, and watershed treatment. Work on this task will encompass determination of the parameters to be considered for detailed ECOLab water quality modeling. 
Task 4 - Prepare Technical Memorandum.  

· The Technical Memorandum will include a summary discussion of the findings for each task as well as recommendations for any subsequent ECOLab modeling. 
Element 5 – Project Management and Meetings


This element will include general project management and coordination activities, as well as development of progress reports and invoicing. Each monthly invoice will be accompanied with a brief progress report indicating our schedule progression and any milestone accomplishments. PBS&J/DHI will participate in one meeting at the County offices and two meetings at the PBS&J offices in Tampa. 
Phase 2:  Watershed Management Plan Development - Details to be developed later

PROJECT SCHEDULE AND BUDGET

This work associated with the proposed scope will be completed by September 30th, 2009 so as to allow development of main planning activities to be completed in January 2010. A project schedule by task is attached as Figure 1. It has been assumed that the Notice to Proceed will be received by March 2nd, 2009. The cost estimated to complete the work is $575,736.95. This cost includes a 5% mark-up on subconsultant work. The PBS&J labor rates are shown in the attached Table 1. A detailed hourly cost breakdown is shown in the attached Table 2. 

	TABLE 1

	PBS&J Labor Rates

	Collier County Watershed Model Update and Plan Development  RFP #08-5122

	
	

	Labor Multiplier:
	3.0

	
	

	Labor Category
	Burdened Labor rates ($/hr)

	Technical Director
	             200.00 

	Project Manager
	             185.00 

	Deputy Project Manager
	             158.00 

	Sr. Engineer III
	             131.00 

	Sr. Engineer II
	             109.00 

	Sr. Engineer I
	               99.00 

	Engineer II
	               86.00 

	Engineer I
	               72.00 

	GIS Project Manager
	             142.00 

	GIS Sr. Professional
	             135.00 

	GIS Professional II
	             105.00 

	GIS Professional I
	               79.00 

	Sr. Planner
	             122.00 

	Planner II
	               88.00 

	Planner I
	               79.00 

	Sr. Environmental Scientist III
	             152.00 

	Sr. Environmental Scientist II
	             112.00 

	Environmental Scientist/Ecologist
	               89.00 

	Staff Environmental Scientist
	               69.00 

	Sr. Hydrogeologist
	             159.00 

	Hydrogeologist II
	             111.00 

	Hydrogeologist I
	               74.00 

	CADD Designer
	               56.00 

	Administrative Assistant
	               62.00 

	Clerical
	               46.00 

	Survey Field Crew
	             155.00 


