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EXECUTIVE SUMMARY

The City of Parker identified the need for a Stormwater Master Plan to address and correct stormwater flooding and water quality concerns.  In August 1998 Baskerville-Donovan (BDI) was retained to conduct a phased stormwater management system inventory and study of drainage problems within the City of Parker.

The City of Parker Stormwater Management System Inventory and Study is comprised of two phases.  Phase 1 activities are data collection; watershed delineation; preparation of a stormwater features inventory and watershed boundary map; development of proposed improvements; and prioritization of watersheds for further analysis.  Deliverables to be included in a report are a summary of existing conditions; suggested criteria for stormwater management standards and policy; and recommendations of specific drainage systems for future study.  This document is the Final Report for Phase 1.  Phase 2 (future) will consist of a detailed analysis of individual watersheds to determine needed improvements, estimates of cost to address, and implementation strategies to accomplish the tasks within spending and time limits.

Most of the significant drainage problems occur along the eastern city limits.  The present stormwater systems are designed to flow east into the Florida Department of Transportation (FDOT) storm drain system for Tyndall Parkway.  While flow direction under normal events is predominately east, flow reversal and watershed breakover occur under intense common events.  The FDOT design watershed boundaries are exceeded by the present boundaries.  A redesign and reconstruction of the FDOT collection and outfall system appears impractical.  It is concluded that an east watershed boundary that more closely follows the original FDOT design represents the most feasible overall alternative and was selected for development of the proposed master plan.  This conclusion will be evaluated in detail during the Phase 2 activities.

For master planning purposes the watershed boundaries were configured into twenty watersheds.  A preliminary system of open and closed conveyance features, easement and storage basin areas was developed.

The master plan consists of both structural features (stormwater catchment, conveyance, and treatment) and non-structural development recommendations (ordinances, code requirements, design criteria and standards).  This is a conceptual plan which provides a city wide uniform level of stormwater removal and treatment.  The flooding and water treatment problem locations identified by the Director of Public Works were used to facilitate development of the plan.  Although predominately a structural approach, the proposed watershed stormwater plans would depend on both structural and non-structural approaches.

To develop a priority for Phase 2, a design matrix was developed.  Each proposed watershed design was evaluated and an order of priority determined.

Table 6.1 provides the order of priority established by a value-to-cost ratio.  Although the design effort is independent for each watershed, it must be recognized that construction activity must be coordinated with adjacent watershed construction which may affect final priority.

In addition to the recommendations for the proposed watersheds, the following policy recommendations are made in Section 6.6:

1. Modify Section 5-7.1.1 of the Land Development Regulation Code.  Rather than specifying a 25 year frequency / 24 hour duration, adopt the complete Critical Duration Analysis Procedure for the design of stormwater management facilities that considers various durations less than 24 hours.
2. Adopt and enforce stormwater performance standards and criteria that define hydraulic performance.  In conjunction with a design storm, criteria to be satisfied under the adopted storm event must be established.  Without minimum performance standards, the concept of a design storm is meaningless.  The City should review regulations and criteria adopted by similar agencies; determine which of these standards are appropriate; and adopt, issue and enforce compliance with these standards.

3. Develop and adopt minimum maintenance standards.  These will provide criteria that define when routine maintenance is required.  Maintenance standards assure equitable and uniform maintenance effort throughout the City.

4. Enforce stormwater treatment standards both during and after construction.  Require owners or builders to certify prior to obtaining a Certificate of Occupancy that their development was constructed in accordance with site plans and conditions of the building permit.  Review all proposed land development permit requests for compliance with the City’s Stormwater and Flood Prevention Ordinances.

5. Remove obstructions caused by landscaping activities in roadside ditches and swales on City right-of-way.  Use enforcement to eliminate instances where property owners obstruct or remove stormwater features, including swales for retention, percolation, and conveyance.
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1. INTRODUCTION

1.1. Purpose

The purpose of the study is to develop a Stormwater Management Plan that identifies existing and future stormwater quantity and quality issues and provides a plan of action to address these issues.

1.2. Scope / Authority

In August 1998 the City of Parker retained the engineering services of Baskerville-Donovan, Inc. (BDI) to conduct a phased stormwater management system inventory and study of drainage problems within the City.

The Scope of Services for the City of Parker Stormwater Management System Inventory and Study is comprised of two phases.  Phase 1 consists primarily of data collection, watershed delineation, and stormwater features inventory.  A watershed boundary map reflecting inventoried drainage structures was to be prepared.  Suggested criteria for stormwater management standards and policy was to be established.  Phase 1 activities include prioritization of watersheds for further analysis.  A report was to be prepared summarizing existing conditions and recommending specific drainage systems for future study.  Phase 2 (future) will consist of a detailed analysis of individual watersheds to determine needed improvements, an estimate of costs to address, and an implementation strategy to accomplish the tasks within spending and time limits.

2. PLANNING AREA AND PLANNING PERIOD

2.1. Location

The City of Parker, located in Bay County, Florida, is bordered on the North by the City of Springfield, on the East by the City of Callaway and East Bay, on the South by St. Andrew Bay, and on the West by Martin Lake.  The City’s current jurisdictional area is approximately 1600 acres or 2.5 square miles.

Figure 2.1 is a composite copy of United States Geological Survey (USGS) quadrangle maps (Springfield and Long Point quadrangles) showing elevation contours (in meters), bodies of water, and various man-made structures within the City of Parker.

2.2. History and Background

The City of Parker was founded in the early 1800’s and was incorporated in 1967.  It has an elected mayor and city council and a salaried Director of Public Works and staff.

A master stormwater plan was undertaken in the late 1980’s under a consultant contract that resulted in the Bay County Master Stormwater Drainage Plan.  The City of Parker was identified as one of the major municipalities within Bay County.  The Bay County Plan did not address the needs for stormwater infrastructure within the city limits in detail.

Between March and September 1998 the City of Parker experienced several rainfall events, including Hurricanes Earl and Georges, that caused road flooding and damage to homes and businesses.  As a result of these experiences, a decision was made by the City to accelerate the development of a City Master Stormwater Plan.

2.3. Regulatory Requirements

The Future Land Use and General Utilities Elements of the City of Parker Comprehensive Plan, adopted May 1990, and the Comprehensive Planning and Land Development Regulation Code (LDR), adopted November 1990, contain policies and objectives concerning water quality, drainage, and stormwater management.

Level of Service Standards currently imposed by the City of Parker include the following:

· Design Storm - The design storm adopted was a 25 year frequency - 24 hour duration. (LDR 3-3.2(4), page 3-4)

· Water Quantity - Post development runoff from the site (development and redevelopment) shall not exceed peak pre-development runoff rates. (LDR 3-3.2(4), page 3-4)

· Water Quality – Stormwater treatment shall be provided for a volume equivalent to one half inch of depth over the entire site (development and redevelopment), or the runoff from the first one inch of rainfall on the entire site in accordance with Chapter 62-25, (LDR 3-3.2(4), page 3-4)

· In the case of a site being located adjacent to FDOT right of way and requiring connection to a FDOT drainage system, drainage facilities shall be designed in accordance with Chapter 14-86, FAC. (LDR 5-7.1(4), page 5-37)

· Requirement of a Sedimentation and Erosion Control Plan for projects (LDR 5-6.7(2), page 5-17)

· Provisions for development within the Floodplain requiring compliance with City Ordinance 87-151, Flood Damage Prevention Ordinance (LDR 5-6.9, page 5-20)

· Specific building setbacks adjacent to shoreline areas, including Martin Lake.(5-6.5, page 5-15,and 5-6.6(3), page 5-17) 

Pertinent excerpts of the Comprehensive Plan are included in Appendix B.

2.4. Current and Future Land Use

Most of the land area within the city limits is designated low density residential.  Commercial development is mainly on Business 98, Alternate US 98 (Tyndall Parkway), and SR-22A (Bob Little Road).  New residential development is limited by the availability of vacant land and therefore is primarily ‘in-fill’ and residential densification.  A City map showing present land use (Years 1990 - 2000) is included as Figure 2.2.

2.5. Anticipated Growth

Based on estimates provided by the Bureau of Economic and Business Research, University of Florida, the City’s resident population in 1987 was 4,959 persons and had increased to 5,001 persons in 1997.  Because of the City’s geographical limitations and the amount of vacant land remaining it is anticipated the City will remain a small residential community with a slow rate of growth.  The Comprehensive Plan identified 138 acres (19%) as vacant which at existing densities would accommodate an additional 2500 - 3000 persons.

2.6. Planning Period

A planning period of 20 years was used for all structural improvements.

3. PHYSICAL CHARACTERISTICS

3.1. Watershed Boundaries

The City of Parker is located between numerous waterbodies which minimizes the distance from the most remote sections of a watershed to the

receiving water body.  Significant portions of many of the watersheds discharge directly to receiving waters without channelization.

Watershed boundaries, based on available topographic mapping, previous drainage studies, field reconnaissance and existing structural features are shown in Figure 3.1.  Twelve primary watersheds and sub-basins were delineated.  The characteristics of the twelve watersheds and their sub-basins are briefly described in the following section.

Many of the waterfront and coastal areas do not have a significant upland watershed to warrant individual study.  In these areas, sections of waterfront were selected which appeared to share characteristics.  Each of these sections was identified as an “Evaluation Study Area”.

3.2. Watershed Descriptions

EAST BAY (EB) - This is an evaluation study area rather than a geographic watershed.  Nine sub-basins were delineated based on land use and lot size.  Located east of Tyndall Parkway and old US 98, the basin is typically divided into small, long and narrow lots at the south end with larger and wider lots at the north end.  The Federal Emergency Management Agency (FEMA) has established this section of shoreline as either an A3 or A4 zone; storm surge flooding is probable.  Storm surge damage will not be addressed by this stormwater plan.  Due to the allowable density of development in this area, water quality is a major concern.

ST. ANDREW BAY (SAB) This is an evaluation study area rather than a geographic watershed.  Twelve sub-basins were delineated primarily based on land use and lot size.  Two of the sub-basins, located west of Tyndall Parkway and between old US 98 and Tyndall Parkway, are mainly undeveloped.  Two other sub-basins west of Tyndall Parkway are comprised of single family residential development.  Sub-basins 5 and 6 are at the tip of the point served by Sunset Drive.  Sub-basin 7 fronts on St. Andrew Bay east of Pratt Bayou while 8 through 12 extend west from Pratt Bayou to where Business 98 parallels the bay.  FEMA has established a portion of this watershed as A3 or A6 zones; some limited storm surge flooding is probable.  Storm surge flood damage will not be addressed by this stormwater plan.  Due to the high percentage of impervious area caused by the typical lot size and size of residence, water quality is a concern.

PITTS BAYOU (PIB) This is a combination of an evaluation study area and geographic watersheds.  Sixteen sub-basins were identified.  Sub-basins 1 and 7 are primarily sections of Tyndall Parkway which are drained by FDOT storm drain systems directly into Pitts Bayou.  No attenuation or treatment is provided in the storm drain systems.  Sub-basin 16 is a small interior residential section which drains to Pitts Bayou through a pipe under Dover Road.  The remainder of the sub-basins are either one lot deep parcels draining directly to the bayou or a combination of waterfront and across-the-street lots which drain to the bayou.  Development typically is comprised of single family residential units although there are some small multi-family complexes.  The section of this watershed west of Tyndall Parkway is a combination of single and multi-family residences and commercial.  FEMA has established a portion of this watershed as an A3 zone; some limited storm surge flooding is probable.  Storm surge flood damage will not be addressed by this stormwater plan.

PARKER BAYOU (PAB) This is a combination of an evaluation study area with portions which are geographic watersheds.  Eleven sub-basins were identified.  Sub-basins 6, 7, 8, 9 and 11 have sections which are enclosed storm drain systems, while the remainder are delineated primarily for evaluation study limit purposes  Sub-basins 1, 2, 3, 4, and 10 are mainly one lot deep parcels draining directly to the bayou or a combination of waterfront and across-the-street lots which drain to the bayou. Typically these are single family residential units although there are small areas of multi-family complexes.  Major flooding problems occurred with Hurricane Georges, particularly at Business 98 / Boatrace Road and also south of Lance Street between Eleventh and Camellia Streets.  This is the most extensive watershed, involving seven sub-basins and breakover flow from adjacent watersheds C and D.  Although not identified as an outfall problem area, the FDOT outfall south of Business 98 terminates well upland of any waterbody.  Lack of easements prevents maintenance activities on the outfall.  Much of the upper basin flooding is attributed to low finished floor elevations, construction within low areas and shallow drainage ways without sufficient drainage features.  During the major storm events of 1998 stormwater exceeded numerous finished floor elevations.  On several houses, sandbags and supplemental pumping were employed to limit damage and provide quicker flood relief.  The Business 98 / Boatrace location has been the subject of several corrective design studies.  FDOT is now completing the design of a resurfacing project.

Discussions with the FDOT District 3 Drainage Engineer resulted in plan changes.  The existing culvert will be supplemented with an additional 54” culvert.  Design information was developed for the City by its consultant and furnished to FDOT.

.



PRATT BAYOU (PRB) This is a combination of an evaluation study area and geographic watersheds.  Three sub-basins were identified.  Few storm drainage system components were found within the watershed even with a portion of Business 98 serving as the northern limit.  All three sub-basins have significant portions that are mainly single family residential parcels draining directly to the bayou.  A small section of commercial business activity is adjacent to Business 98.  This watershed includes the City Hall complex, which sustained some flood damage during Hurricane Earl.

MARTIN LAKE (ML)  Martin Lake Watershed is divided into ten sub-basins discharging into the southern section of Martin Lake, including the east cove of the lake.  Martin Lake discharges into St. Andrew Bay through three 8’ x 6’ concrete box culverts under Business 98.  The northern and southern sections of Martin Lake are connected by a 10’ x 10’ concrete box culvert under Cherry Street.  The FEMA Flood Insurance Rate Map identifies the Martin Lake shoreline to be a Zone A8 with a 100 year flood elevation of 10.  There is a fringe of Zone B (No Elevation Given) which falls above Zone A8.

WATERSHED “A” (A) is comprised of eight sub-basins.  These sub-basins are connected by one significant storm drain system along North Lakewood Street.  This system is connected with collection systems along the east shoulder of Seneca Street and a second system about 150 feet to the east.

WATERSHED “B” (B) is comprised of four sub-basins.  Sub-basin B-3 drains a section of single family residential homes west of Seneca Street and north of Park Street into sub-basin B-1.  Ultimately, this system flows along Cherry Street into Martin Lake.  Sub-basin B-2 drains a single family residential area south of Cherry Street into the B-1 system.
WATERSHED “C” (C) is comprised of seven sub-basins.  C-1 through C-3 are located immediately adjacent to Tyndall Parkway.  Sub-basin C-3 historically drained eastward, however based on comments from local residents, under extreme conditions the crossdrain pipe under Camellia Street allows flow reversal, increasing flood flow west and across Lance Street

CALLAWAY BAYOU (CB) is comprised of seven sub-basins which drain to Tyndall Parkway (Alternate US 98), outfalling through three separate FDOT storm drain systems that discharge into Callaway Bayou.  The north FDOT system discharges west on Cherry Street, serving a 500 foot long section of Cherry Street, including the Cherry Street/Tyndall Parkway intersection (Sub-basin CB-1).  The middle FDOT system discharges east about 400 feet south of Cherry Street, serving a portion of Tyndall Parkway, and sub-basins CB-2 and CB-3.  A third outfall discharges east about 100 feet north of Hickory Street.  This system serves a portion of Tyndall Parkway, and sub-basins CB-4, CB-5, CB-6 and CB-7.

WATERSHED “D” (D) is comprised of two sub-basins which outfall to Parker Bayou via an open ditch.  A small enclosed drainage system serves Third Street.  Sub-basin D-2 is located north of Business 98, connected to Sub-basin D-1 by a cross drain culvert.

WATERSHED “E” (E) is comprised of seven sub-basins.  The receiving waterbody is Parker Bayou.  A storm drain system begins at the bayou, and extends north on East Street.  North of Business 98, East Street becomes SR 22A  (Bob Little Road).  The system extends to an alley and then becomes open ditch with short culvert and enclosed sections in front of the mobile home park.  A storm drain system serves both sides of SR 22A in the block in front of Parker Elementary School and extends north of Berney Avenue.  Open ditches continue to the north watershed boundary divide at Hickory Street.  There is an inlet and pipe under Hickory Street which may modify the divide slightly.  Arrow Street flows under Business 98 and drains between lots into the East Street system.

3.3. Receiving Waters and Watercourses

Most of the City of Parker stormwater discharges directly into receiving waters.  These waters include St. Andrew Bay, Pitts Bayou, Parker Bayou, Pratt Bayou, Martin Lake (all classified as Class III Waterbodies), and East Bay and Callaway Bayou, which are classified as Class II waterbodies.

The surface waters of the State of Florida are classified as Class III - Recreation, Propagation and Maintenance of a Healthy, Well-Balanced Population of Fish and Wildlife, except for certain waters which are described in Rule 62-302.400(12).  East Bay and its tributaries from US 98 to, but excluding, Wetappo Creek are classified as Class II - Shellfish Propagation or Harvesting.

3.4. Soils

Figure 3.2 is a United States Department of Agriculture Soil Conservation Service soil survey map showing soil types within the City.  The predominant soil types are shown in Table 3.1.  Many of the soil types have high seasonal water tables but are considered to have good permeability.

3.5. Elevations and slope

St. Andrew Bay, Pitts Bayou, Parker Bayou and Pratt Bayou directly connect to the Gulf of Mexico.  Most of the City of Parker’s topography is between mean sea level (MSL) and 30 feet above MSL.  Slopes vary from flat to about 4%.  Many basins sheet flow or discharge through small natural channels directly into the bay and bayous.  The longest outfall within the City is approximately 3000 feet.

Table 3.1

City of Parker

Soil Survey

United States Department of Agriculture Soil Conservation Service

	Map

Symbol
	Name
	Water Table

Depth (feet)
	Hydrologic

Group
	Permeability (inches/hour)

	1
	Albany
	1.0-2.5
	C
	6.0 - 20

	4
	Blanton
	5.0-6.0
	A
	6.0 - 20

	9
	Lakeland
	>6.0
	A
	6.0 - 20

	17
	Troup
	>6.0
	A
	6.0 - 20

	21
	Foxworth
	3.5-6.0
	A
	>20

	22
	Pamlico
	+1.0-1.0
	D
	0.6 - 6.0

	23
	Chipley
	2.0-3.0
	C
	6.0 - 20

	25
	Hurricane
	2.0-3.5
	C
	>6.0

	27
	Mandarin
	1.5-3.5
	B/D
	6.0 - 20

	29
	Rutlege
	+2.0-1.0
	B/D
	6.0 - 20

	31
	Osier
	+1.0-1.0
	A/D
	6.0 - 20

	32
	Plummer
	-0.0-1.5
	B/D
	2.0 - 20

	42
	Resota
	3.5-5.0
	A
	>20

	45
	Kureb
	>6.0
	A
	6.0 - 20

	
	
	
	
	


FEMA Flood Zones

The coastal areas of Parker fall in Flood Zone A.  The shoreline of Martin Lake has a designation of Zone A and Zone B.  Those designated as Zone A are in the 100-year flood zone.  Zone B falls between the 100-year and 500-year flood zones.  A copy of the current Flood Insurance Rate Map (FIRM), revised April 30, 1986, is provided as Figure 3.3.

FEMA recently issued preliminary FIRM maps that reflect changes on flood zone designations.  The proposed 1999 revisions significantly increase the tidal storm surge elevations and will have a clearly discernable impact on coastal waterfront development.

4. ANALYSIS OF PROBLEM AREAS

4.1. Problem Areas

Thirty-one areas have been identified by City personnel as having outfall problems or potential flooding problems.  Twenty-eight areas were identified as having potential water quality problems.  Many of the problem areas were included in the field inventory.  All locations having outfall, water quality or potential flooding problems are shown in Appendix D.

4.2. Existing Infrastructure Inventory

An extensive field inventory of existing drainage structures within the City was conducted during September and October 1998.  Approximately 240 structures were inventoried.  The City was divided into thirteen sections, and structures were assigned a identifier corresponding to the map section.  Inventory forms were completed for each cross-drain structure, primary ditch component and storm drain system.  The section maps and inventory sheets are included as Appendix C.

4.3. Stormwater Quantity 

Based on recent field reviews both during and after severe rainfall events, and in conjunction with information obtained from field inventory sheets, it appears there are numerous areas where the performance of the existing drainage facilities could be significantly improved by routine maintenance.

It was also observed that several of the more severely flooded areas were in areas of recent development.  These areas were historically the poorer drained areas and were not developed initially.  However, under increased land demand pressure, development now encroaches into natural storage and drainage areas.

4.4. Stormwater Quality

Present water quality conditions are unknown due to limited field sampling and testing.  Most outfall locations appear to be minimally polluted.  However, future development may exacerbate conditions thus adding some urgency to retrofitting existing outfalls.

Although the system receives some treatment from existing facilities, it is known that runoff from residences adjacent to the bay and direct outfalls from impervious areas contribute to nitrate and hydrocarbon pollution in the bays and bayous.

5. STORMWATER MANAGEMENT ALTERNATIVES

5.1. General

As previously discussed, the City is in a stage of growth controlled in part by the small percentage of undeveloped land remaining.  Future development in the City is anticipated to be redevelopment of existing commercial areas and density intensification of residential areas.  Thus, stormwater management alternatives considered for the City must take into consideration impacts to the existing development.

Best Management Practices (BMPs) considered for the City may be separated into two categories:  Structural BMPs and Non-Structural BMPs.  Structural BMPs are the focus of the alternatives considered for immediate improvement to stormwater management within the City.  Non-Structural BMPs are discussed later in this section.

5.2. Structural BMPs

Structural BMPs considered for the City singularly or in combination with other BMPs include the following:

· Grassed ditches and swales – These improvements serve the dual purpose of providing a positive means of draining flat or locally depressed areas not presently drained, and also providing for nutrient uptake and erosion control for water quality problems.  Swales are ditches with gentle cross-slopes and a flat gradient, as defined by regulation.  They qualify for a certain level of treatment capacity.

· Sediment Sump -  Normally constructed in connection with a closed drainage system, the sediment sump modifies a stormwater structure, inlet of manhole, to have a depressed (sump) bottom with a pervious or gravel section.  The sump allows the deposition of larger suspended sediments in stormwater.  Less turbid runoff then passes through the system.  The primary benefit is a reduction in the sediment load into the receiving system.  (Figure 5.1)

Sediment Sump
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(FDOT)

· Exfiltration Trench/Cell – An exfiltration cell, also called a french drain, consists of an underground chamber created by a section of pervious pipe or other material.  Usually it is surrounded by an area of stone or rock to increase volume and infiltration surface.  It is designed to store and/or exfiltrate the “first flush” of runoff.  This volume of water is then dissipated through filter and/or sub-soil for treatment as a method to address water quality problems.  (Figures 5.2 and 5.3)

· Stormwater Ponds – Excavated areas which provide for storage of excess runoff and treatment of some portion of the total runoff volume.  Treatment capacity and pond volume recovery may be augmented with a sand filter or other treatment system.  Stormwater ponds may be utilized to address both water quantity and quality problems.

5.3. Non-Structural BMPs

Much of the City’s corporate limits consist of waterfront property which drains to inland bayous and bays.  This makes retrofit of stormwater facilities extremely difficult without significant impact to private property.  Runoff from these areas is generally by direct discharge to the receiving water body.  Non-Structural BMPs could be appropriate alternatives in these areas in that they are aimed at eliminating the source of pollutant loading.  Non-Structural BMPs include:

· Public information of regulations as to landscaping and grading to reduce runoff and erosion.

· Public information and education with regard to use of pesticides and fertilizers.

· Scheduled street cleaning for sediment and litter removal

Exfiltration System

French Drain (Longitudinal Section)
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(FDOT)

Exfiltration System (French Drain) Cross-Section
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· Sound City management in the collection and proper disposal of refuse, yard trash and encouraging the practice of recycling.

6. RECOMMENDED PLAN

6.1. Proposed Watersheds and Stormwater Facilities

During the development of the proposed stormwater master plan, it was determined that most of the significant drainage problems occurred along the eastern city limits.  Typically in these watersheds the present stormwater systems were designed to flow east into the Florida Department of Transportation storm drain system for Tyndall Parkway.  The FDOT drainage map for Tyndall Parkway was compared to the current stormwater features and flow patterns.  Residents were interviewed during the field review to determine flow direction under normal and recent extreme storm events.  Flow direction under more normal events was determined to be predominately to the east.  Flow reversal and watershed breakover occurred not only in the severe 1998 storms but also under more intense common events.

The field investigation revealed that the original FDOT watershed boundaries were repeatedly exceeded by the present boundaries.  The strip of commercial shopping centers and businesses on the west side of Tyndall Parkway have been developed with stormwater treatment only.  These treatment systems discharge into the FDOT storm drainage system.  Treatment facilities provide little if any detention or retention storage.  A second tier of primarily residential development west of the commercial strip has been designed to drain east.  They drain either directly into a system connected to the FDOT system or into a stormwater facility created as part of the commercial development.  It was concluded that a redesign and reconstruction of the FDOT collection and outfall system was inherently impractical.  Observation of the groundwater conditions indicated that the wet season ground water elevation would be within 12”-18” of the ground surface.  A high ground water condition makes the design and function of a dry retention system highly unlikely.  A wet retention system might function but would require a relatively large surface area.

A return to a east watershed boundary which more closely followed the original FDOT design represents the most feasible overall alternative and was selected for development of the proposed master plan.  During the Phase 2 activities, this selection will be evaluated in detail and compared with other options including maintaining the present watershed boundaries.

For master planning purposes, the watershed boundaries were configured into twenty watersheds as depicted on Figure 6.1.  In addition to the overall map, individual watershed maps were developed (Appendix D).  The areas identified by the City as having actual or potential quantity and water quality issues were identified on the individual maps.  Existing inventoried stormwater features were plotted.  Using the general criteria established to achieve the goal of the master plan, a preliminary system of open and closed conveyance features was added.  Size and location for stormwater treatment facilities sufficient to meet needs was estimated based on a ½” treatment volume requirement.  Easement and storage areas were identified based on need at potentially acceptable locations.

Due to the original contract time constraint and the number of stormwater features inventoried, the initial evaluation effort occurred at the same time as the inventory activity.  After completing the inventory and the field reviews which followed, it was determined that the twelve watersheds originally identified were not appropriate boundaries for Phase 2 final design and that different boundaries needed to be set.  Twenty watersheds for which the City of Parker is responsible and eleven watersheds which the FDOT has primary responsibility were ultimately identified.  Decision Matrix values are included for Flood Control and Treatment.  Values for Flood Control Only are included in Appendix A.

Construction estimates are based on cost data obtained from the FDOT Construction Contract history.  The FDOT estimates include the cost of pipe material and installation but not the replacement or repair of roadway base and asphalt.  An additional $5 per linear foot of pipe was added to the cost of pipe to cover these expenses.

The Engineering Costs were estimated to be 15% of the construction costs.  The Engineering costs include: Engineering, Surveying, Permitting, Inspection, and Geotechnical services.

Estimates were not prepared on the cost to modify or improve inlets and minor system modification within those systems identified as contributing within FDOT watersheds.  Deficiencies observed appeared to be minor in nature.  The areas outside the FDOT right-of-way in the eleven FDOT watersheds which serve residents and property owners of the City will be studied and improvements included in the adjacent City of Parker watershed.  However since these areas are not served by the proposed stormwater features, including them in the watershed boundaries would be misleading.

6.2. Master Plan By Watershed

The following section provides detailed information on the twenty proposed watersheds.

LONG POINT EAST

This watershed is located on the causeway leading to Earl Gilbert Park and the Dupont Bridge Fishing Pier.  Known as Long Point, it was the former alignment of US 98.  The road is presently called Oakshore Drive.  The watershed is a 30.5 acre area with development primarily on waterfront lots east of the roadway.  The lots are typical of coastal lots; narrow, extending from the road right of way to East Bay.  One outfall, one flooding and three water quality areas of concern were identified by the City.

The proposed plan addresses the flooding and outfall concern on Oakshore Drive by construction of an enclosed storm drain system in the east roadside ditch, north approximately 500 feet to East Cooper Drive.  An outfall with a french drain type exfiltration system is proposed for East Cooper Drive.  The water quality concern at the Dupont Bridge Fishing Pier will be addressed as a Phase 2 activity and should be coordinated with possible recreational enhancements to the park and pier.  A lump sum amount of $25,000 was included for that activity.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minimal rainfall flooding - frequent events
10

Number of Resident Affected
Minor disruption to transportation
only

  0

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

Briefly impaired, 8 hours



  1

Environmental Concern

Concerns at three locations


  7

Public Acceptance


Public facilities involved; Excellent

10

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Minor disruption except for E. Cooper Dr.
10

Potential Population Growth
Moderate-high growth in use of public areas
10

R/W Cost



$ 0

Construction Cost


$ 87,240

O & M Cost (20 yr)


$ 42,135

LONG POINT NORTH

This watershed is located east of Tyndall Parkway at the north end on the Tyndall Parkway causeway leading to bridge over St. Andrew Bay.  The watershed is a 29.4 acre area.  A storm drain system serves Tyndall Parkway and discharges into Pitts Bayou.  Long Point North is development primarily on waterfront lots east of the roadway.  Although wide, the lots are typical of coastal lots extending from the road right of way to East Bay.  A small residential development is served by Howard Court, connected to Tyndall Parkway by Donna Avenue and Ivy Road Drive.  One outfall concern at Ivy Road/ Donna Avenue was identified by the City.

The proposed plan addresses the outfall concern by construction of an enclosed storm drain system in the west roadside ditch of Donna Drive, south about 1300 feet then 300 feet of open drain to East Bay at the east corporate limit.  A french drain system is incorporated into the piped storm drain system to satisfy water treatment requirements.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minimal rainfall flooding - frequent events
10

Number of Resident Affected
Minor disruption to transportation
only

  0

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

Briefly impaired, 8 hours



  1

Environmental Concern

Some due to addition of direct outfall

  5

Public Acceptance


Will enhance Howard Court and street; VG
  7

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Minor disruption except for Howard Court
  5

Potential Population Growth
Moderate-area served by Donna not in Parker 
  5

R/W Cost



$  18,000

Construction Cost


$105,240

O & M Cost (20 yr)


$  26,649

LONG POINT WEST

This watershed is located west of Tyndall Parkway at the south end on the Tyndall Parkway causeway leading to the bridge over St. Andrew Bay.  The watershed is 30.4 acres.  Two FDOT storm drain systems drain Tyndall Parkway and discharge into St. Andrew Bay and Pitts Bayou.  Long Point West is primarily small single family residential development.  Two water quality concerns near the south end of Blackshear Drive were identified by the City.  These were at the end of easements which extend to the bay.  There is one unnamed dedication from Blackshear Drive to the bay.

The proposed plan addresses the outfall concern by construction of an enclosed storm drain system in the west roadside ditch or a modified curb for 2200 feet along Blackshear Drive.  Due to the coastal nature of the area, the graded ditch is felt to be unstable.  Outfalls are proposed at the three easements and a fourth outfall created at the north end of Blackshear Drive.  To satisfy water treatment requirements these piped and open ditch outfalls would have a french drain system around the piped storm drain system.  Areas north and south of Blackshear Drive would not be collected or treated.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

No rainfall flooding 




  0

Number of Resident Affected
None






  0

Flooded Days per Occurrence
None






  0

Restriction of Access

No restriction or impairment


  0

Environmental Concern

Some due to addition of 2 direct outfalls

  5

Public Acceptance


Will enhance Pitts Bayou



  7

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Minor disruption except at new easement
  5

Potential Population Growth
Medium to low 




  5

R/W Cost



$ 0

Construction Cost


$ 71,220

O & M Cost (20 yr)


$ 21,047

MARTIN LAKE SOUTH

The Martin Lake South Watershed has an area of 129.1 acres, roughly bounded by Hickory Street to the north, one half block east of Ninth Street on the east, Business 98 on the south and southwest and Martin Lake on the northwest.  The watershed has three sub-basins; northeast, southeast and west.  Several areas of concern were identified:  flooding and outfall concerns at Ninth Street and Grimes Street; outfall concerns at the intersections of Lake Drive with Ninth Street and with Ninth Plaza; flooding down Lake Drive from West Park Street to 300 feet east of West Street; and a water quality concern at this outfall.

Northeast Sub-basin - A swale ditch collection system which discharges into ditch inlets is proposed for the upper portions of the sub-basin.  A modified curb is constructed on the west side of Park Boulevard to intercept roadway runoff prior to flowing overland into Martin Lake.  This runoff is conveyed to curb inlets placed over a trunk line proposed down Ninth Plaza.  At Ninth Plaza the system connects with a section which begins at the Ninth Street /Grimes Road flooding concern and flows west to the proposed system down Ninth Plaza.  The west leg of this system is eliminated in the Flood Control Only (FCO) plan.  Inlets are placed along Ninth Plaza under the FCO plan.  In the combined Flood Control and Treatment plan (FCT), a modified curb is provided to help intercept the flood flow.

Southeast Sub-basin - The flood concern is created by sheet flow from a large relatively flat section.  To eliminate this, shallow swale ditches are proposed to collect and direct the runoff to ditch inlets.  These inlets become a grid system between Ninth Plaza and Lake Drive.  Under the FCO plan, the storm drain trunk line would be routed directly down Lake Drive to the outfall.  Under the FCT plan, the truck line is routed down Ninth Plaza to Eagle Place where it would join with additional grid system and be piped to a proposed  french drain exfiltration system within the boundary of the Sports Complex which would capture and treat flow from the west portion of the complex.  Discharge from the treatment facility would be piped down Lake Drive to the present outfall location.  Curb and gutter would be provided with curb inlets on Lake Drive from Ninth Street to the outfall.

West Sub-basin - A swale ditch collection system which discharges into ditch inlets is proposed for the upper portions of the sub-basin for the south side of Cedar Street.  A modified curb would be constructed on the north side of Cedar Street to intercept roadway runoff prior to flowing overland into Martin Lake.  This runoff is conveyed to West Street where it joins and discharges into a retention area located at the present retention site.  In the FCO Plan, this treatment area is bypassed and flow is directly into the outfall.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance several times per year

10

Number of Resident Affected
Less than 20 residences



  8

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

Impaired less than 8 hours



  1

Environmental Concern

Some water treatment concerns 

 
  5

Public Acceptance


Will eliminate multiple concerns


  5

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


High Disruption 




  1

Potential Population Growth
Moderate - Basin changes likely 


  5

R/W Cost



$     12,000

Construction Cost


$   570,600

O & M Cost (20 yr)


$   106,010

MARTIN LAKE WEST

Martin Lake West is a rectangular 8.3 acre area located on the south side of Martin Lake between Magnolia Street on the west, Live Oak Street on the east, and Horne Street on the north.  The ground at mid block between Cedar Street and Horne Street is nearly flat but by Horne Avenue the slope has begun to steepen and drops off quite rapidly towards the lake.  The ground is sandy and sediment transport is clearly evident.

Nuisance flooding along drives, into yards, homes and garages was a clear possibility on lake side residences.

Although not identified as an area of water quality concern, stormwater treatment to reduce the sediment load and related pollutants is proposed.  Stabilized swale roadside ditches are proposed to collect and transport stormwater to inlets designed to trap sediment at the south swale.  Similar inlets and possibly a special curb would provide a similar function on the north side.  A small treatment area is proposed at the outfall location into Martin Lake within the present dedication.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance several times per year

10

Number of Resident Affected
Less than 20 residences



  8

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

Impaired less than 8 hours



  1

Environmental Concern

Some water treatment concerns 

 
  5


Public Acceptance


Will eliminate several concerns


  7  


Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
Moderate - Basin changes probable 

  5

R/W Cost



$   0

Construction Cost


$   95,400

O & M Cost (20 yr)


$   24,488

PARKER BAYOU CENTRAL
Parker Bayou Central is a long narrow watershed which begins at Hickory Street and extends south to Parker Bayou.  The watershed is approximately centered along SR 22A (Bob Little Road) with an area of 66.9 acres.  A storm drain system exists south of Business 98 and in the two block section at the Parker Elementary School.  A water treatment concern was identified by the City at the Parker Bayou outfall point.

The proposed plan connects the lower segment with the Parker School segment and extends the system north to Hensey Street.  A water treatment facility is proposed in the vicinity of Third Street, depicted between Arrow and East Streets.  A diverter structure would direct stormwater for treatment into the facility prior to discharging into the bayou.  The present outfall and small system west of the outfall would be evaluated and inlet improvements made as indicated as would the existing system and cross drain on Arrow Street and under Business 98.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
Less than four residences



  2

Duration of Flooding

Less than one day




  1

Restriction of Access

None






  0

Environmental Concern

Some water treatment concerns 

  
  5


Public Acceptance


Will create an open facility



  3  


Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


High Disruption 




  1

Potential Population Growth
High - Basin changes beginning 


10

R/W Cost



$   30,000

Construction Cost


$ 203,520

O & M Cost (20 yr)


$   66,896

PARKER BAYOU MIDWEST

Parker Bayou Midwest is a 30.5 acre watershed centered on Center Street which begins at Business 98 and extends south to Parker Bayou.  A storm drain system crosses Business 98.  A water treatment concern was identified by the City at the Parker Bayou outfall point, which is at the boat ramp on the extension of Center Street.

The proposed plan evaluates the pipe under Second Street and creates a water treatment facility north of Third Street, conceptually located half a block east of Center Street.  A diverter structure would direct stormwater for treatment into the facility prior to discharging into the bayou.  The present outfall and small system west would be evaluated and improvements made as indicated as would the existing pipe and ditch system and cross drains west of High Street.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
Less than four residences



  2

Duration of Flooding

Less than one day




  1

Restriction of Access

None






  0

Environmental Concern

Some water treatment concerns 

 
  5

Public Acceptance


Will create an open facility



  3 


Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
High - Basin changes beginning 


10

R/W Cost



$   24,000

Construction Cost


$   62,520

O & M Cost (20 yr)


$   25,285

PARKER BAYOU NORTH

The second largest of the twenty watersheds with 138.6 acres, Parker Bayou North collects stormwater from an area between Parker Bayou on the south to Hickory Street on the north, and from Camellia Street on the east to Arrow Street on the west.  At present a significant portion of this watershed normally flows east.  However under high flow conditions this pattern becomes ineffective.  These boundaries are well beyond those used to design the east conveyance system installed to drain Tyndall Parkway and adjacent upper areas.  The present 36” FDOT RCP crossdrain under Business 98 at Boatrace Road appears inadequate to provide removal capability at acceptable upstream water surface stages.  The FDOT outfall terminates 300 feet south of the right of way where it reverts to a more natural watercourse.  Immediately north of Boatrace Road, the present system splits into two branches of approximately equal size.  The City has identified six flooding areas and five outfall areas of concern within the watershed.  Although the most severe flooding occurred near Business 98 at Cheri Lane, most of the flooded areas are located at the more remote parts of the watershed.  Damaging flooding in residential dwellings occurred in 1998 in at least three of the flooded areas.

The proposed plan for the Parker Bayou North watershed requires supplementing the present FDOT 36” RCP under Business 98 with a parallel 54” RCP.  This is will be installed by FDOT under the Business 98 resurfacing project scheduled for the year 2000.  The supplemental pipe will be installed but be plugged until sufficient outfall improvements are in place to assure that no adverse impacts will occur downstream.  An outfall easement is proposed from Parker Bayou to connect to the FDOT easement.

At Boatrace Road and Business 98 the watershed splits into two branches, East and West.  A two chamber structure will maintain separation under low to moderate flow but allow equalization under high flow conditions.  This will allow the construction of a water treatment facility south of Business 98 for the East Branch.  A water treatment facility for the West Branch is proposed between Boatrace Road and Lance Street.

East Branch - A closed conveyance system with ditch inlets is proposed in the north swale ditch on Boatrace Road.  At Eleventh Street the system would fork, the main system going north along Eleventh Street.  A tributary system would continue east in the north Boatrace Road ditch and would connect to the existing system on the south side of Boatrace Road east of Eleventh Street.  The main East Branch along Eleventh Street would fork again at Lance Street, with a tributary system of pipe and swale inlets proposed for the north side of Lance Street.  At Camellia Street the system will turn, terminating one half block north.  The trunk line would continue up Eleventh Street to Lake Drive and again split.  The existing cross-drains under Eleventh Street at Lake Drive would be removed and not replaced.  A short tributary system will collect flow from the east side of Eleventh Street for approximately one half block.  The trunk line will extend east in the south Lake Drive swale and terminate near Camellia Street at an inlet north of Lake Drive.

West Branch - From the crossdrain under Boatrace Road, the West Branch extends west to approximately the Cheri Lane Apartment property.  A pipe entrance will collect stormwater from west of this point.  The main system extends north in an easement or in the dedication just east of this location until reaching the off-line stormwater treatment facility proposed south of Lance Street.  Ditch inlets will be provided both for system access and either surface flow or closed tributary connections.  Above the stormwater treatment facility, the main system turns west for 150-200 feet then crosses Lance Street.  A pipe entrance will be provided for the area west of this point.  Swale inlets will be used on the system.  The West Branch continues from Lance Street north to Lake Drive in an easement.  An open ditch system is proposed.  However, the use of a closed system will be considered in the Phase 2 evaluation.  At Lake Drive the system splits three ways.  The west tributary is an swale inlet system with the pipe located under the south ditch.  At Arrow Street it connects to the two crossdrains and continues north in the east Arrow Street swale ditch, terminating north of Rachella Circle.  The north tributary continues due north across Lake Drive where the closed systems becomes an open ditch within an easement until reaching the Tiffany Drive development.  This tributary will provide positive drainage removal from the west end of this development as well as Nicole Drive.  The east tributary is proposed under the south Lake Drive swale.  Cross pipe and matching swale inlets are proposed for the north Lake Drive swale.  At Eleventh Street, the system turns north in the west Eleventh Street swale, continuing north, terminating at Hickory Street.  Cross pipe and inlets are proposed at 300-400 foot spacing along Eleventh Street.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

Displacements more than 25 days

     8

Frequency of Flooding

Significant once or more per year


   10

Number of Resident Affected
More than 20 residences



   10

Flooded Days per Occurrence
Some areas 2-3 days



     2

Restriction of Access

Total restriction >24 hours



   10

Environmental Concern

No identified water quality concerns
  
     1 


Public Acceptance


Creates 2 open facilities; relieves >10 concerns   10  


Downstream Concerns

Discharge to tidal - no detention required
   10

Ease of Correction


Significant Disruption 



     0

Potential Population Growth
High improvement potential
 

   10

R/W Cost



$   66,000

Construction Cost


$ 687,960

O & M Cost (20 yr)


$ 285,484

PARKER BAYOU SOUTH

Parker Bayou South watershed is a 35.5 acre strip of predominately waterfront residential area on the west side of Donaldson Point.  Beginning at the point, this watershed is bordered by Sunset Drive, Dover Road, Sharon Drive and Thornton Lane, extending east to Ethlyn Road.  Most of the watershed discharges directly into Parker Bayou.  Four dedications exist which provide access to Parker Bayou from the waterfront roadways.  Water quality, flooding or outfall concerns were identified by the City at Bennett Way, West Bay Lane, an un-named dedication near Donaldson Road, and the easement west of Thornton Lane.  In addition, outfall and flooding concerns were identified on Sunset Drive and also at Sharon Drive and Stratford Avenue.  Outfall concerns were also identified near the watershed boundary on Donaldson Road and Ethlyn Road at Collins Drive.  In all, sixteen water quality or quantity concerns are within the watershed boundaries.

The proposed plan provides a modified curb and inlet system along the length of the waterfront roadway.  From the south end, a french drain exfiltration pipe is proposed to connect the inlets providing both drainage and water treatment.  At the north section of the watershed, there are two existing outfalls.  These will be modified by the addition of the exfiltration system.  Sediment transport problems were observed at the Stratford Avenue system where recent emergency repairs undertaken by the City were exhibiting distress.  System inadequacies were observed which requires a more extensive collection system.  Supplemental outfalls at all dedications to the bayou will require a detailed study.

PARKER BAYOU SOUTH (CONT’D)
DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




   0

Frequency of Flooding

Minor, once or more per year


 10

Number of Resident Affected
More than 20 residences



 10

Flooded Days per Occurrence
Less than one day




   1

Restriction of Access

Minor inconvenience



   1

Environmental Concern

Significant water treatment concerns
  
 10


Public Acceptance


Creates an open facility; solves 

multiple problems




   7

Downstream Concerns

Discharge to tidal - no detention required
 10

Ease of Correction


Significant Disruption 



   3

Potential Population Growth
Low - utilization should increase
 

   1

R/W Cost



$   12,000

Construction Cost


$ 221,880

O & M Cost (20 yr)


$   40,708

PARKER BAYOU WEST

Parker Bayou West is a 24.1 acre watershed centered on East Park Street, extending from Business 98 to Parker Bayou.  A water treatment concern and outfall concern was identified by the City at the outfall point, which is at the extension of Fifth Street.  A second water treatment area of concern is at Fourth Street and Parker Bayou.

The present system is fragmented but primarily consists of an open swale system with small pipe under street crossings.  It is proposed that most of the present open conveyance system would remain subject to evaluation in Phase 2.  A series of inlets is located at the south end of Second, Third and Fourth Streets discharging west under East Park Street.  A storm drain system is proposed for the west side of East Park Street opposite the City Hall complex.  From Third Street, an open ditch system continues under Fourth and is intercepted at Fifth and conveyed to an enclosed exfiltration/ storm drain system located between East Park Street and Davis Lane.  The present outfall and small system west would be evaluated for required improvements in Phase 2.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
Less than four residences



  2

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

None






  0

Environmental Concern

Some water treatment concerns 

 
  5

Public Acceptance


Will create an open treatment facility

  3

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
High - Basin changes beginning 


10

R/W Cost



$   0

Construction Cost


$ 124,980

O & M Cost (20 yr)


$   19,200

PARKER NORTH
Parker North is a 49.7 acre, dependent watershed in that it relies on the system capacity of another entity for stormwater management sufficiency.  In this instance, Parker North drains to a system whose primary function is to provide drainage for Cherry Street.  This is a long storm drain system which begins near Tyndall Parkway and continues some 4000 feet to its discharge location in Martin Lake.  The center of the roadway is the corporate boundary between the Cities of Callaway, Springfield and Parker.  The system was designed and constructed by FDOT.  The south drainage boundary generally parallels the roadway until west of SR 22A, where the natural divide shifts further south to about Park Street.  Midway between Park Street and Cherry Street is Meadow Street.  The City has identified Meadow Street as an outfall problem.

FDOT design standards dictate that the trunk line system provide drainage capacity for the natural watershed.  The standard design is to provide system capacity based on a three year design storm for the basin.  Should a greater capacity be desired, the FDOT will participate in a Joint Project Agreement (JPA) to provide higher levels of service should the local agency desire.  Without a JPA, the FDOT design will not provide for off-R/W conveyance features except for local and isolated drainage.  It is the responsibility of the governmental agency having jurisdiction in the major tributary areas to provide any desired off system conveyance features to the FDOT system.  When plans of improvement exist and funding is reasonably certain, FDOT usually will “stub-out” pipe of suitable size to accommodate the proposed off-site improvement.

The proposed plan for improvement provides for a swale ditch inlet and pipe enclosed conveyance system to collect stormwater from both Park and Meadow Streets and convey it down North Lakewood Drive to the Cherry Street system.  The discharge must be consistent with the FDOT system allotment for the contributing area.  Detention with either off-line or in-line french drain systems will be utilized to provide any needed rate attenuation.

PARKER NORTH (CONT’D)

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance more than once per year
10

Number of Resident Affected
More than 20 residences



10

Flooded Days per Occurrence
More than 1 day during wet seasons

  2

Restriction of Access

Impaired more than 24 hours


  4

Environmental Concern

Some water treatment concerns 

 
  5

Public Acceptance


Will create an in-ground treatment facility
  7

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
Low - Watershed development appears stable
  1

R/W Cost



$  0

Construction Cost


$ 151,512

O & M Cost (20 yr)


$   38,400

PARKER NORTHEAST
Parker Northeast is a major watershed which drains a total area of 144.1 acres.  This watershed serves several subdivisions including Springfield Subdivision, and Gilbert Lake Estates.  The watershed abuts Tyndall Commercial North where several flooding and outfall problems were identified by the City.  One outfall and flooding area of concern is at Parker Village Circle.  A second area of high water table and sluggish removal is at the eastern limits of Springfield Subdivision, on Nancy Drive between Melissa Drive and Robert Holmes Drive.

The proposed stormwater plan reduces the area assigned to the Tyndall Commercial North watershed to an area more in line with the original FDOT drainage map.  To accomplish this, a series of inlets and pipe are proposed to replace the present swale and shallow ditch stormwater system, which provide the drainage along the eastern watershed boundary.  To avoid the expense and complete reconstruction associated with a full curbed system, the shallow ditches will be reconstructed to drain into a more depressed and fully functional storm drain system.  The system will flow south down the east side of Seneca Street, then turning west on North Lakewood Drive.  In similar fashion, the east end of the storm drain system on Teri Lane is redirected west along Teri Lane to Seneca Street.  Here the system turns north to North Lakewood Drive.  A catchment system is located at Shade Crest Drive.  It also flows north to the Lakewood trunk line.  The North Lakewood Drive system will be evaluated to assure the necessary stormwater removal capacity exists.

In the Springfield Subdivision, the pipe and easement connections to the shopping center treatment facility will be removed and the storm drainage system will be reconstructed to drain west down Melissa Drive.  Residential landscaping activities inconsistent with the original stormwater plan will be reconstructed.  The outfall west of Shade Crest Drive will be evaluated and sized to accommodate the proposed drainage.  The present open roadside drainage system along Kendrick and Park Streets will be graded to flow west where it will be intercepted by the east roadway ditch on SR 22A.

A water quality concern was identified at the North Lakewood Drive extension at Martin Lake.  A modified curb is proposed on the south side of North Lakewood Drive which will catch stormwater in a series of four curb inlets, conveyed back to the trunk system along SR 22A.  The stormwater system connects to the present system, where it flows south, crossing SR 22A via a resized cross-drain pipe, into a small treatment facility.  It is proposed to enlarge this treatment facility, but with proper aesthetic and landscaping treatments so as to retain its present character.  A system similar to the North Lakewood Drive system would be constructed along South Lakewood Drive, under SR 22A and into the enlarged treatment facility.  An outlet structure would discharge under SR 22A west into an easement into Martin Lake.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
More than 20 residences



10

Flooded Days per Occurrence
More than 1 during wet seasons


  2

Restriction of Access

Impaired less than 8 hours



  1

Environmental Concern

Some water treatment concerns 

  
  5

Public Acceptance


Will create an open treatment facility

  3

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


High Disruption 



 
  1

Potential Population Growth
Moderate - Basin changes well underway
  5

R/W Cost



$  120,000

Construction Cost


$  402,600

O & M Cost (20 yr)


$  106,849

PITTS BAYOU EAST
This watershed is located along the length of Pitts Bayou.  The watershed is 32.5 acres.  Presently there are no storm drain systems within the watershed.  A storm drain system serves Tyndall Parkway and discharges into Pitts Bayou just south of the watershed.  Pitts Bayou East consists of waterfront lots west of the roadway.  The lots are typical of coastal lots extending from the road right of way to Pitts Bayou.  Two dedications extend to Pitts Bayou.  The City identified the south dedication as an outfall concern.

The proposed plan addresses the outfall concern by construction of an enclosed combination exfiltration/storm drain system along the dedications.  Discharge is to the bayou.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minimal rainfall flooding - frequent events
  0

Number of Resident Affected
Minor disruption to transportation
only

  0

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

Briefly impaired, 8 hours



  0

Environmental Concern

Some due to addition of direct outfalls

  5

Public Acceptance


Will enhance water quality



  7

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate disruption




  5

Potential Population Growth
Moderate utilization should increase
 
  5

R/W Cost



$ 0

Construction Cost


$ 51,000

O & M Cost (20 yr)


$ 15,161

PITTS BAYOU NORTH

This watershed is bordered by Ethyln Road on the west, extending north of Collins Road and east approximately half way to Business 98.  The watershed is 26.5 acres.  The area served is primarily single family residential development of moderate size homes, and extends north to the commercial development along Business 98.  A line of waterfront lots along Soule Drive face Pitts Bayou which discharge directly into the bayou.  A water quality concern at the present discharge point and an outfall problem near the intersection of Collins Drive and Ethlyn Road were identified by the City. 

Improvements are proposed for the existing storm drain system.  Roadside swale ditches along Ethlyn, Collins and Soule Drives are proposed to be regraded.  Existing inlets would be reconstructed.  A water treatment facility is proposed near the intersection of Soule Drive and Thornton Lane.  An extension of the storm drain with a curb and inlet system is proposed along Soule Drive to collect stormwater.  Collected stormwater would be directed to the treatment facility by a series of weirs and other control features.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor once per year




  9

Number of Resident Affected
Less than four residences



  2

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

None






  0

Environmental Concern

Some water treatment concerns 

  
  5

Public Acceptance


Will create an open facility



  3

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
Low - utilization should increase
 

  1

R/W Cost



$   30,000

Construction Cost


$   54,480

O & M Cost (20 yr)


$   21,298

PITTS BAYOU WEST

This 9.6 acre watershed is located west of Tyndall Parkway at the north end of the causeway leading to the bridge over St. Andrew Bay.  The area served is primarily single family residential with moderate size homes.  A line of waterfront lots along Parkway Drive face Pitts Bayou.  Three areas with water quality concerns were identified by the City, two near the south end (at proposed outfalls one and two), and a third at the north end.  An outfall problem was also identified at the second proposed outfall location.  A flooding concern was identified near the south end of Stratford Avenue.

A storm drain system is proposed to intercept flow on Logan Court and Cedar Avenue.  A curb and inlet system is proposed to collect stormwater to the outfall in the Logan Street dedication.  An easement would connect the two areas.  Water treatment would be provided by a french drain exfiltration system.  A similar outfall would serve the area west of Dover Road, including a small section of Dover Road between Cedar Avenue and Parkway Drive.  A third outfall with a curbed storm drain system is proposed down East Bay Lane for Parkway Drive and East Parkway Drive, between Dover Road and Stratford Avenue.  A fourth outfall with a curbed storm drain system is proposed for Stratford Avenue between Parkway Drive and Ethlyn Road.  Exfiltration systems are proposed for the Donaldson Road and Ethlyn Road intersections.

PITTS BAYOU WEST (CONT’D)

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

No flooding





  0

Number of Resident Affected
None






  0

Flooded Days per Occurrence
N/A






  0

Restriction of Access

N/A






  0

Environmental Concern

Some due to addition of direct outfalls

  5

Public Acceptance


Will create outfalls + an open treatment facility
  3

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


High Disruption 




  1

Potential Population Growth
Moderate - utilization should increase
 
  5

R/W Cost



$   18,000

Construction Cost


$ 243,120

O & M Cost (20 yr)


$   51,851

PRATT BAYOU EAST

Pratt Bayou East is a 27.7 acre watershed somewhat rectangular in shape, half a block west of West Park Street to half a block east of West Street, extending from Business 98 to Parker Bayou.  A water quality concern was identified by the City at the extension of Marigold Street.  A second area with both flooding and outfall concerns is located on West Park Street between Fourth Street and Fifth Street on the east side of Pratt Bayou.

Few stormwater facilities exist within the watershed.  The present system is fragmented but primarily consists of an open swale system with small pipes under street crossings.  It is proposed that most of the present open conveyance system would remain, subject to re-evaluation.  An enclosed exfiltration/storm drain system is proposed for the west side of West Park Street with inlets placed on the east side to intercept shallow ditch flow.  An exfiltration system is proposed for Third Street between Marigold Street and West Park Street and for the Marigold Street dedication with an outfall to Pratt Bayou. 

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
Less than four residences



  2

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

None






  0

Environmental Concern

Some water treatment concerns 

 
  5


Public Acceptance


Will create an open treatment facility

  3  


Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
High - Basin changes beginning 


10

R/W Cost



$            0

Construction Cost


$ 134,040

O & M Cost (20 yr)


$   21,571

PRATT BAYOU WEST

Pratt Bayou West is a 39.5 acre watershed somewhat rectangular in shape, from half a block east of West Street to half a block west of German Avenue, extending from Business 98 to St. Andrew Bay.  Two water quality concerns were identified by the City at Pratt Bayou and West Street and at the Pratt Street extension to St. Andrew Bay.

Few stormwater facilities exist within the watershed.  The present system is fragmented but primarily consists of an open swale system with small pipes under street crossings.  It is proposed that most of the present open conveyance system would remain, subject to re-evaluation.  An enclosed storm drain system is proposed for the west side of West Street.  Inlets would be placed to intercept shallow ditch flow.  A water treatment facility is proposed to be located opposite the outfall point on West Street.  A diverter structure would direct stormwater for treatment into the facility prior to discharging into the bayou.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Nuisance flooding several times per year
10

Number of Resident Affected
Less than four residences



  2

Flooded Days per Occurrence
Less than three days



  2

Restriction of Access

Minor impairment less than 7 hours

  1 

Environmental Concern

Some water treatment concerns 

 
  5

Public Acceptance


Will create an open treatment facility

  3

Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
High - Basin changes beginning 


10

R/W Cost



$   30,000

Construction Cost


$ 173,760  

O & M Cost (20 yr)


$   30,196

ST. ANDREW BAY

St. Andrew Bay is an 11.1 acre watershed located adjacent to St. Andrew Bay at the west limit of Parker.  It is bounded by Business 98 on the north, then approximately perpendicular to Business 98 to German Avenue and parallels the shoreline to Business 98.  Two water quality concerns, one at each end of the waterfront section were identified by the City.  A flooding and outfall concern was identified in conjunction with the north water quality area.

The proposed plan isolates the upland area from the waterfront properties using modified curb and inlets.  Collected stormwater is proposed to be treated using two small treatment areas.  During the detailed study, these areas will be evaluated against an option to be exfiltrated into the ground under the curbline using a french drain system.  A diverter structure would direct stormwater for treatment into the facility prior to discharging into the bayou.  Additional inlet(s) may be required at Aster Street.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
Less than four residences



  2

Flooded Days per Occurrence
Less than one day




  1

Restriction of Access

Impaired less than 8 hours



  1

Environmental Concern

Some water treatment concerns 

 
  5


Public Acceptance


Will eliminate several concerns


  5 


Downstream Concerns

Discharge to tidal - no detention required
10

Ease of Correction


Moderate Disruption 



  5

Potential Population Growth
High - Basin changes probable 


10

R/W Cost



$  
   0

Construction Cost


$   67,080

O & M Cost (20 yr)


$   17,773

TYNDALL COMMERCIAL NORTH

This 35.1 acre watershed is an approximately 500 foot wide strip of commercial strip development from below Hickory Street to Cherry Street.  Most of this area is impervious, due to building, parking and treatment areas.  Most of the commercial buildings are either vacant or lightly used by minor tenants.  The paved parking area was sized based on the original development.  Some water treatment is provided but is poorly maintained with visual indications of a high water table.  The Springfield subdivision was designed to discharge into the treatment facility located behind the former Wal-Mart and then overflow discharge to the FDOT system on Tyndall Parkway.  The high groundwater stage in the treatment facility keeps standing water in the subdivision storm drainage system.  North of North Lakewood Drive, the system discharges into an open ditch system which flows east and north to an intake point on the FDOT system.  At Parker Circle, the stormwater flows through a series of pipes before it enters the system.  Two outfall and two flooding areas of concern were identified immediately west of the proposed commercial boundary.

The proposed stormwater plan includes severing the connections from the Springfield and the Gilbert Estates subdivisions so as to functionally return these areas to the Parker Northeast watershed.  This will require modification to the existing subdivision system and the abandonment of three pipe connections and two open ditch connections.  Any cost associated with this activity is included in the Parker Northeast watershed.  Once the system is severed, improvements to private property may be necessary to avoid flow west over the watershed boundary into residential areas.  Alternatives to resolve this condition would be analyzed in a Phase 2 study.

There are several inlets and pipes that appear to require reconstruction to improve intake and conveyance properties.  This determination will require additional field investigation to determine the extent of improvements required.  The construction cost estimate was based on modification to 50% of existing inlets and pipes.

TYNDALL COMMERCIAL NORTH (CONT’D)

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




   0

Frequency of Flooding

Minor nuisance once per year


   9

Number of Resident Affected
More than 20 residences



 10

Flooded Days per Occurrence
More than 1 day during wet seasons

   2

Restriction of Access

Impaired less than 8 hours



   1

Environmental Concern

Will reduce load on water treatment facility  
   5

Public Acceptance


Good Will improve conditions


   3

Downstream Concerns

Will reduce demand on FDOT system

 10

Ease of Correction


Minimal  Disruption 



 
 10

Potential Population Growth
Moderate - Basin changes probable

   5

R/W Cost



$  0

Construction Cost


$  16,680

O & M Cost (20 yr)


$    4,197

TYNDALL COMMERCIAL SOUTH

This watershed of 28.5 acres is an approximately 500 foot wide strip of residential and commercial mixed development from Business 98 to below Hickory Street.  Most of this area is unlike the highly impervious commercial area found in the north commercial area.  Two flooding areas of concern were identified immediately west of the proposed commercial boundary.

The proposed stormwater plan is to sever the connections from Boatrace Road, Lance Street and Lake Drive to functionally return these areas to the Parker Bayou North watershed.  This will require modification to the existing subdivision system and the abandonment of two pipe connections and three open ditch connections.  Any cost associated with this activity is included in the Parker Bayou North watershed.  There are several inlets and pipes that appear to require reconstruction to improve intake and conveyance properties.  This determination will require additional field investigation to determine the extent of improvements required.  The construction cost estimate was based on modification to 50% of existing inlets and pipe facilities.

DECISION MATRIX VALUES

FACTOR



SUMMARY



          RAW SCORE

Residential Displacements

No displacements




  0

Frequency of Flooding

Minor nuisance once per year


  9

Number of Resident Affected
Less than 10 residences



  4

Flooded Days per Occurrence
More than 1day during wet seasons

  2

Restriction of Access

Impaired less than 8 hours



  1

Environmental Concern

Moderate concern due to commercial nature
  5


Public Acceptance


Good - will improve conditions


  3  


Downstream Concerns

Will reduce demand on FDOT system

10

Ease of Correction


Minimal  Disruption 



 
10

Potential Population Growth
High - Major watershed changes probable
10

R/W Cost



$  
  0

Construction Cost


$  29,400

O & M Cost (20 yr)


$    5,246

6.3. Design Matrix

A design matrix was developed in order to develop a priority for Phase 2 detailed analysis of the individual watersheds.  Each proposed watershed was evaluated.  Detailed information on the values and factors used in the Design Matrix is provided in the following section.  The order of priority determined by the matrix is in Section 6.5.  The Design Matrix for each watershed is included in Appendix A.  Estimates were developed for the total costs of the proposed stormwater management improvements including the Cost and Operation & Maintenance (O&M) estimates.  In addition, assessments were made of non-costable community values associated with stormwater impacts.  These also are included in Appendix A.

6.4. Evaluation of Costs and Values

Proposed public investments in stormwater management improvements were evaluated to consider both the cost of the investments and the relative benefits or values received.  The cost of the stormwater improvements for each of the watersheds include one-time expenditures such as the cost of right-of-way, construction and Engineering Services.  An additional element of the total cost is the present value of the annual expenditures for operation (mowing, cleaning, etc.) and periodic maintenance (major repair, etc.) of the improvements.  Since the watersheds vary considerably in size, comparison of costs also required consideration of the area served.  Thus the total cost for the stormwater improvements of each watershed was divided by the acreage of the watershed to yield the Total Cost per Acre.

The assessment of community benefits or values received by proposed public investments in stormwater management improvements required a specialized evaluation procedure.  A number of community values associated with stormwater impacts were identified.  These values relate to current and future conditions in each of the watersheds.  The values include the following ten factors:

1.  Residential Displacement
(Number of days residents displaced by flood conditions)

2.  Frequency of Flood 
(Approximately how often the floods occur)

3.  Number of Residents Affected
(Approximate number of property owners impacted)

4.  Flooded Days per Occurrence
       (Number of days flooded each time)

5.  Restriction of Access
(Ability and duration of restriction to access property)

6.  Environmental Concern
(Official public statement of environmental impact)

7.  Public Acceptance
(Expected degree of acceptance of proposed improvements)

8.  Low Downstream Restriction
(Will downstream restrictions negate upstream improvements)

9.  Ease of Correction
(Degree of disruption caused by improvement construction)

10.  Potential Population Growth
(Will improvements bring benefits to future developments)

Each of the value factors was evaluated for each of the watersheds, and a raw score ranging from 0 to 10 assigned.  See Table 1 in Appendix A for the Factor Scoring Guide.

Since “community values” are non-costable (no dollar costs can be easily assigned to them), a scoring method was used to determine the relative values of the factors in each watershed.  The scoring method assigned a Factor Weight to each of the value factors.  The weights range from 5 to 1, where the higher weight indicates a higher probable community value.  For example, Residential Displacement was assigned a weight of “5”, indicating its higher relative value when compared to the weight of “1” assigned to Potential Population Growth.

The raw score for each value factor was then multiplied by the Factor Weight for that factor to yield a weighted score.  The weighted scores for all value factors of the watershed were then summed to produce the Total Value Score.

The Total Value Score was then divided by the Total Cost per Acre to yield a Value-to-Cost Ratio.  Table 1 displays the Community Value Factor, Factor Weight, Raw Score, Weighted Score, Total Value Score, Total Cost per Acre, and Value-to-Cost Ratio for each of the watersheds.

6.5. Phase 2 Priorities

Tables 6.1 and 6.2 provide the order of priority for Phase 2 activities established by a value to cost ratio.  Although the design effort is independent for each watershed, it must be recognized that construction activity must be coordinated with adjacent watershed construction.  For instance, construction of #2 rated Tyndall Commercial South cannot be undertaken until at least a portion of #8 Parker Bayou North is constructed.

Consideration should be given to combining activities in small watersheds as the administrative and engineering costs for small projects are generally the same as larger projects.

Table 6.1

City of Parker

Phase 2 Priorities

Flood Control and Treatment

	Rank
	Watershed
	Value

Score
	Cost
	Acreage
	Cost /

Acre
	Value/Cost

Ratio

	1
	Tyndall Commercial North
	165
	$23,379
	35.1
	$666
	24.77

	2
	Tyndall Commercial South
	146
	$39,056
	28.5
	$1,370
	10.65

	3
	Parker North
	177
	$212,639
	49.7
	$4,278
	4.14

	4
	Long Point East
	158
	$142,461
	30.5
	$4,671
	3.38

	5
	Pitts Bayou East
	75
	$73,811
	32.5
	$2,271
	3.30

	6
	Parker Northeast
	147
	$689,839
	144.1
	$4,787
	3.07

	7
	Parker Bayou Midwest
	121
	$121,183
	30.5


	$3,973
	3.05

	8
	Parker Bayou North
	231
	$1,142,638,594
	138.6
	$8,244
	2.80

	9
	Pitts Bayou North
	112
	$113,950
	26.5
	$4,300
	2.60

	10
	Martin Lake South
	146
	$774,200
	129.1
	$5,997
	2.43



	11
	Parker Bayou Central
	113
	$330,994
	66.9
	$4,947
	2.28

	12
	Long Point North
	128
	$165,675
	29.4
	$5,635
	2.27

	13
	Long Point West
	71
	$102,950
	30.4
	$3,387
	2.10

	14
	Parker Bayou South
	175
	$307,870
	35.5
	$8,672
	2.02

	15
	Pratt Bayou West
	133
	$260,020
	39.5
	$6,583
	2.02

	16
	Pratt Bayou East
	121
	$175,717
	27.7
	$6,344
	1.91

	17
	Parker Bayou West
	121
	$162,927
	24.1
	$6,760
	1.79

	18
	St. Andrew Bay
	130
	$94,915
	11.1
	$8,551
	1.52

	19
	Martin Lake West
	160
	$134,198
	8.3
	$16,168
	0.99

	20
	Pitts Bayou West
	51
	$349,439
	9.6
	$36,400
	0.14


Table 6.2

City of Parker

Phase 2 Priorities

Flood Control Only

	Rank
	Watershed
	Value

Score
	Cost
	Acreage
	Cost /

Acre
	Value/Cost

Ratio

	1
	Tyndall Commercial North
	153
	$23,379
	35.1
	$666
	22.97

	2
	Tyndall Commercial South
	134
	$39,056
	28.5
	$1,370
	9.78

	3
	Pitts Bayou North
	100
	$37,720
	26.5
	$1,423
	7.03

	4
	Parker North
	165
	$154,955
	49.7
	$3,118
	5.29

	5
	Parker Bayou Midwest
	109
	$63,856
	30.5
	$2,094
	5.21

	6
	Parker Bayou West
	109
	$56,598
	24.1


	$2,348
	4.64

	7
	Parker Northeast
	135
	$437,299
	144.1
	$3,035
	4.45

	8
	Pitts Bayou East
	63
	$46,487
	32.5
	$1,430
	4.40

	9
	Long Point East
	140
	$98,025
	30.5
	$3,214
	4.36

	10
	Long Point West
	59
	$47,750
	30.4
	$1,571
	3.76



	11
	Parker Bayou North
	231
	$1,017,058
	138.6
	$7,338
	3.15

	12
	St. Andrew Bay
	118
	$42,061
	11.1
	$3,789
	3.11

	13
	Martin Lake South
	134
	$614,678
	129.1
	$4,761
	2.81

	14
	Parker Bayou Central
	101
	$243,536
	66.9
	$3,640
	2.77

	15
	Parker Bayou South
	148
	$192,364
	35.5
	$5,419
	2.73

	16
	Long Point North
	116
	$135,315
	29.4
	$4,603
	2.52

	17
	Pratt Bayou East
	109
	$125,209
	27.7
	$4,520
	2.41

	18
	Pratt Bayou West
	121
	$210,424
	39.5
	$5,327
	2.27

	19
	Martin Lake West
	148
	$120,398
	8.3
	$14,506
	1.02

	20
	Pitts Bayou West
	39
	$154,109
	9.6
	$16,053
	0.24


Policy Recommendations

RECOMMENDATION:  Adopt Modified Critical Duration Design Storm

The City adopted the 25 year frequency / 24 hour duration design storm and the applicable requirements of Chapter 14-86 F.A.C. in Section 5-7.1.1 (page 5-37) of the LDR.  One of the requirements of Chapter 14-86 is the use of the Critical Duration Analysis Procedure for the design of stormwater management facilities. 

Under a critical duration analysis, the selected recurrence interval (25 year) is evaluated using various durations to establish which duration is critical.  Critical duration is the duration that generates the highest runoff rate.  Thus the characteristics of the watershed such as size, shape, slope, level of development, soils, conveyance, etc. become more closely involved in peak rate generation.  Given the small watersheds within the City, it is anticipated that the design event will typically be 4 or 8 hours rather than a 24 hour duration event.  Most agencies also require using the critical duration concept in conjunction with multiple frequencies.  This generates a critical duration discharge curve that is used to size the outlet control structures from detention facilities.  A few agencies have modified the critical duration concept to require that the outlet structure discharge below all discharge rates determined in the critical duration analysis.

It is recommended that the City no longer specify a 25 year frequency/ 24 hour duration.  Instead the City should adopt the Critical Duration Analysis Procedure for the design of stormwater management facilities.  Critical Duration was also recommended to Bay County in its Stormwater Master Plan.  This procedure is widely used and readily available to practicing stormwater engineers.  It is recommended that this standard be retained and enforced.

The following is suggested language to replace Section 5-7.1.4 Drainage.

Section 5-7.1.4   Stormwater Management and Conveyance Facilities

The design rainfall runoff rates and volumes to be used in the design of stormwater management facilities shall be the maximum discharge rate and total volume generated by rainfall having a 25 year frequency of occurrence with storm durations of 2, 4, 8 and 24 hour durations, utilizing the procedures for critical duration analysis as contained in Rule 14-86, Florida Administrative Code.  (Chapter 14-86 is included as Appendix E.)
For conveyance systems, the design storm event shall be a 25 year frequency using the Rainfall Intensity curve for Zone 1, as published by the Florida Department of Transportation.  All designs shall be evaluated using a 100 year rainfall intensity as a check event.

All stormwater management facilities and conveyance facilities shall meet or exceed the performance standards identified in Section VIII - 4 of the Comprehensive Plan for both the design and check storm events.

RECOMMENDATION:  Adopt and enforce stormwater performance standards and criteria

In conjunction with a design storm, criteria to be satisfied under the adopted storm event must be established.  To establish a comprehensive set of criteria, the City should review regulations and criteria adopted by similar agencies, determine which standards are appropriate, adopt, issue and enforce compliance with these standards.  As a minimum criteria and standards should be established for the following:

· Swales

· Ditches

· Slopes

· Grades

· Pass through criteria

· Adding fill material in Flood Zone

· Minimum Floor Elevation

· Erosion Control Measures

· Hydraulic Conveyance Standards

· Inlet and Manhole Standards

· Maximum Velocities

· Easements

· Maximum Development %

· Treatment Facility Standards

· Maintenance Standards

· Enforcement Standards

RECOMMENDATION:  Develop and adopt Minimum Maintenance Standards

It is recommended that Level of Maintenance Standards be developed.  These provide definite criteria that define when routine maintenance is required.  Maintenance standards give a method for ensuring equitable and uniform maintenance effort throughout the City.  In association with maintenance standards, development of productivity standards is also recommended as a companion effort.  Productivity standards allow management to evaluate maintenance effort, making maintenance crews accountable for accomplishing maintenance activity goals.  The City Maintenance Superintendent would be responsible for establishing and adhering to a pro-active maintenance schedule and monitoring performance rates.  The Director of Public Works would be responsible for monitoring overall maintenance performance.  Engineering and constructing a conveyance and treatment facility can be done to minimize or reduce maintenance requirements to cost efficient levels.

Evaluate the use of contract maintenance verses City personnel and equipment.  Consider acquisition, leasing or renting of equipment designed for specific maintenance functions such as: truck mounted hydraulic excavator, vacuum inlet cleaning vehicle, sod cutter, curb machine etc.

RECOMMENDATION:  Enforce stormwater treatment standards both during and after construction
Require owners to certify that their development was constructed in accordance with site plans and conditions of the building review.  Perform a final field review.  Require certification to be furnished prior to obtaining a Certificate of Occupancy.  Review all proposed land development permit requests for compliance with the City’s Stormwater Ordinance requirements.  This could be done by City Staff or by contract with an engineering firm.

RECOMMENDATION:  Eliminate obstructions found in roadside ditches and swales

Numerous instances were observed where property owners obstructed or removed permitted and non-permitted stormwater features, including swales for retention, percolation, and conveyance purposes.  Consideration should be given to passing a City ordinance requiring property owners to maintain stormwater treatment and conveyance features constructed in conjunction with their property and not impede the function or flow within City Right-of-way immediately in front of their property; cite all instances of violations; declare an amnesty period for violators to eliminate or restore their property;  assess property owners for work associated with restoration of City right-of-way conducted by the City to remove obstructions.

Establishing a requirement for curb and gutter for new construction will achieve the same goal but at a higher initial cost.

6.6. Financial Considerations

There are a range of options which have been utilized by Florida communities to fund the necessary evaluations and implementation activities relating to a stormwater management program.  Generally, there are five (5) definable phases of a comprehensive local stormwater initiative which requires some level of financial support:

A stormwater management needs assessment.

A stormwater master plan.

The design and construction of structural master plan facilities.

Operation and maintenance of structural facilities.

The development and implementation of non-structural stormwater policies and controls.

This study and the research and leading to its preparation comprise items 1 and 2.

To date, the City of Parker has funded its stormwater program with its own funds.  As described in this Study, preliminary cost estimates for water quality and quantity treatment Citywide are approximately $5,417,812.  Depending upon the method of implementation of the proposed Study, some portion of these costs will likely be covered by an external source of funding.  Sources of funding to support the identified costs that are available to the City may include:

1. Stormwater Utility User Fee

2. Non ad valorem Assessments

3. Community Development Block Grants

4. Economic Development Grants

5. State Revolving Low Interest Loans

6. Rural Development, USDA Loans & Grants

7. Legislative Appropriations

8. SWIM and Surface Water Restoration Funds

9. Pollution Control Trust Fund Grants

10. Special Purpose Taxes (sales/gas tax)

11. Ad valorem Taxes

12. Other local general revenues.

The City of Parker is presently listed as a candidate project under the Florida Department of Environmental Protection State Revolving Fund Loan Program.  Detailed discussion relating to further implementation of this alternative and/or other source(s) of funding is dependent upon the policy and direction the City takes to implement its program and feasibility analyses that consider specific source requirements.

Section VIII - 1.
 FUTURE LAND USE ELEMENT

POLICY 1.1.5.6
Ensure that the provisions of the Flood Damage Prevention Ordinance (Ordinance No. 87-151) are vigorously enforced.

POLICY 1.1.5.7
Prohibit construction activities which will degrade water quality in Martin Lake.

POLICY 1.1.5.8
Undertake measures to reduce stormwater pollution into estuarine water bodies, including both regulatory and structural measures.

POLICY 1.2.1 (d)
Regulate areas subject to seasonal and periodic flooding and provide for drainage and stormwater management through provision of or reference to specific and detailed requirements which shall include, but not be limited to, standards for construction in designated flood prone areas, standards for design of drainage and stormwater management facilities, measures to protect drainage ways and drainage conveyance systems, and other such relevant requirements;

POLICY 1.2.1 (g)
Provide that development orders and permits shall not be issued which result in a reduction of the level of services for the affected public facilities below the level of service standards adopted in this Comprehensive Plan.

Section VIII - 4.
GENERAL UTILITIES ELEMENT (Sanitary Sewer, Potable Water, Drainage, Solid Waste)

C.  Drainage

1.  Planning Considerations

a.  The City has no specific programs or master plans for drainage or stormwater management.

b.  Drainage projects have been undertaken on a piece-meal basis usually in conjunction with road work.

c.  Without adequate data the City is unable to assess drainage patterns or the adequacy of the existing drainage system.

d.  The City is unable to determine the need for capital improvements without a detailed engineering study.

e.  Reduction in the level of stormwater pollution entering lakes and bayous should be a prominent consideration when developing a stormwater management program.

2.  Level of Service

The interim level of service standards for water quantity and water quality for the 25 year, 24 hour storm event are as follows: (Amended November 1990)

a.  WATER QUANTITY

Post-development runoff from the site shall not exceed peak pre-development runoff rates. (Amended November 1990)

b.  WATER QUALITY

Stormwater treatment shall be provided for a volume equivalent to ½ inch of depth over the entire site or the runoff from the first 1 inch of rainfall on the entire site in accordance with Chapter 17-25, F.A.C. in order to meet receiving water quality standards in Chapter 17-302, section 17-302.500, F.A.C.
These water quality and quantity standards shall apply to all new development and redevelopment, regardless of project size. (Amended November 1990)

3.  Goals, Objectives, and Policies

GOAL:
PROVIDE A DRAINAGE SYSTEM WHICH WILL REDUCE POLLUTION 

AS WELL AS FLOODING AND PROVIDE REASONABLE PROTECTION FROM DAMAGE TO PUBLIC AND PRIVATE PROPERTY.

Objective 4.C.1:  By 1992, complete an engineering study which delineates drainage patterns, existing facilities, level of service, and potential improvements.

Policy 4.C.1.1:  The City shall undertake an ongoing program of drainage control and stormwater management.

Policy 4.C.1.2:  The drainage engineering study shall evaluate the effectiveness of the level of service standards for water quality and quantity based on the 25 year, 24 hour design storm (interim standards) and determine whether more stringent water quality and quantity standards or a more intense storm or both are more appropriate for the City. (Amended November 1990)

Objective 4.C.2:  During 1992, begin a master drainage plan which specifies drainage improvements, costs, priority projects, funding and regulations associated with a drainage control system for the entire City. (Amended November 1990)

Policy 4.C.2.1:  The City shall utilize appropriate studies and data obtained as a result of the drainage engineering study to determine the need for and establish priorities for, drainage facilities replacement, correcting existing deficiencies and providing for future drainage needs to implement the level of service standards determined to be appropriate for the City.  A schedule for completing the needed improvements to implement the drainage system based on the level of service standards for the City shall be a part of the master drainage plan. (Amended November 1990)

Policy 4.C.2.2:  Stormwater treatment shall be provided for a volume equivalent to ½ inch of depth over the entire site or the runoff from the first 1 inch of rainfall on the entire site in accordance with Chapter 17-25, F.A.C. in order to meet receiving water quality standards of Chapter 17-302, section 17-3-2.500, F.A.C.  Stormwater discharge facilities shall be designed so as to not lower receiving water quality or degrade the receiving water body below the minimum conditions necessary to assure the suitability of water for the designated use of its classification as established in Chapter 17-302, F.A.C. (Amended November 1990)

Policy 4.C.2.3:  No later than December 15, 1993, the City shall amend its comprehensive plan to include the results and recommendations of the drainage engineering study regarding the drainage improvements needed, the schedule of improvements, and the data and analysis to be incorporated into the plan. (Amended November 1990)

Policy 4.C.2.4.:  The City shall amend the comprehensive plan to adopt the new drainage level of service standards for water quality and quantity as established in the drainage engineering study once the improvements are made to the City’s drainage system in accordance with the schedule of improvements required as part of the study. (Amended November 1990)

Policy 4.C.2.5:  The interim level of service standards as set forth in sub-section VIII-4 (2)C.2 of the Drainage sub-element Goals, Objectives and Policies shall apply to all new development and redevelopment, regardless of size, and be binding for the purposes of issuing development orders and permits. (Amended November 1990)

Objective 4.C.3:  Provide for drainage control in an efficient and cost-effective manner.

Policy 4.C.3.1:  The City shall require that developers provide adequate drainage facilities constructed to City standards as part of any new developments.

Policy 4.C.3.2:  The City shall coordinate with FDOT on proposed drainage projects to facilitate mutual efficiency and advantages.

Policy 4.C.3.3:  The City shall enact restrictions and development standards such as erosion control measures, vegetative buffers, or other similar provisions to ensure protection of natural drainage features and provide standards for stormwater retention.

Policy 4.C.3.4:  The City shall use the 25-year, 24-hour storm event to determine return frequency for drainage facilities capacity.

Policy 4.C.3.5:  The City shall require that stormwater permits are obtained by developers pursuant to Chapter 17-25, FAC before issuing development approval.
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