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1.0 INTRODUCTION

1.1 BACKGROUND

Escambia County (County) contracted with Hatch Mott MacDonald (HMM) to prepare a
Stormwater Management Master Plan for unincorporated Escambia County. During Phase 1 of the
effort, forty-one major drainage basins were identified. The Warrington Basin is one of these
basins selected to be studied in more detail and have a Stormwater Management Master Plan

developed for the basin.

The Warrington Basin is a 8254-acre (12.90 square mile) watershed located in the south western
portion of Escambia County (see Figure 1-1). The majority of the basins drain to Bayou Chico
which outfalls into Pensacola Bay. A large portion of the primary drainage components of the
basins consists of natural tributaries that drain into Jones Swamp Creek and Jackson Creek. Jones
Swamp Creek is located in the southwest portion of the drainage basin south of Highway 98 and
outfalls into Bayou Chico east of Old Corry Field Road. Jackson Creek is located near the center of
the drainage basin running north to south and turns to the east just north of Corry Field, which also
outfalls into the upper portions of Bayou Chico north of Navy Boulevard known as Bell’s Head
Branch. The overall basin has been divided into 11 areas labeled A thru K. These areas are

referred to as Branches and can be seen on the overall drainage map (Attachment A).

Branch A of the system, a 2,259-acre watershed, consists of the Jones Swamp channel that
discharges into Bayou Chico. Areas within this watershed are comprised of the storm sewer on
Corry Field, portions of Navy Boulevard, and Highway 98, all of which discharge to Jones Swamp.
Branch B, a 748-acre watershed, located in the area between Highway 98 and Lillian Highway.
This system is primarily comprised of several small storm sewer systems that discharge to Lake
Charlene. Other portions of the watershed are comprised by overland flow through a system of
culverts and ridges, which connect the sub-basin areas together. The pop-off for Lake Charlene is
through a sluice gate to an open channel system where it discharges through a large pipe system to
Jones Swamp Creek. Branch C, a 677-acre watershed, is comprised primarily of overland flow

through a system of open ditches, swales, and culverts along Fairfield Drive and areas south of

1-1
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Highway 98. This ditch system also discharges to Jones Swamp Creek. Branch D, a 362-acre
watershed, extends from Old Corry Field Road to Fleet Road on Barrancas Avenue. This system
also includes the Star Lake Subdivision, which is in the southern portion of the watershed. The
northern portion of the watershed consists primarily of a storm sewer that runs along Barrancas
Avenue and discharges to Star Lake. The southern portion of the watershed comprises primarily of
overland flow connected by a system of low areas in natural ridges. The portion also discharges to
Star Lake. Branch E, a 140-acre watershed, consists of the storm sewer on East Barrancas Avenue.
This branch of the storm sewer is located between Fleet Road and the old Bayou Chico Bridge and
discharges directly to Bayou Chico. Branch F, a 336-acre watershed, is located between Navy Blvd
and Barrancas Avenue. This watershed is separated by Bayou Chico. Both portions of this system
are comprised primarily of overland flow through a system of culverts, which connect the sub-basin
areas together. This system discharges to Bayou Chico. Branch G, a 334-acre watershed, does not
have an existing storm sewer system. This area extends from Old Corry Field Rd to “W’ Street.
The sub-basin areas in this branch are connected by a system of low areas in natural ridges. Branch
H, a 561-acre watershed, is located from Corry Field to its outfall at Bayou Chico. This system is
comprised primarily of overland flow through a system open channels, which connect the sub-basin
areas together. Branch I, a 564-acred watershed, is located on New Warrington Road and extends
from Highway 98 to Mobile Highway. This watershed contains a storm sewer system on New
Warrington Road and a portion of Mobile Highway. This system discharges to Jackson Creek.
Branch J, a 113-acre watershed, is located west of New Warrington Road from State Street to West
Gregory Street. The lower portion of this system is comprised of open ditches and the upper
portion of this system is a storm sewer system that extends from State Street to West Jackson
Street. This system discharges to Jackson Creek. Branch K, a 586-acre watershed, extends from
Lillian Highway to Prieto Drive. This system is comprised primarily of overland flow through a
system of open channels, which connect the sub-basin areas together. This system also discharges

to Jackson Creek.

Land surface elevations in the basins range from highs of 95 feet NGVD in the northern end to lows
of 0 feet NGVD at the outfall. The Soil Conservation Service (SCS) hydrologic soil groups within
the basin are approximately 83 percent group A, 2 percent group B, and 15 percent group D. No

group C soils are present in the basin. The predominate Group A soils, which have excellent
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infiltration rates, give the overall basin good percolation capabilities. The Warrington Basin
contains two stream flow gauges. Stream gauge 87 is located on Jones Swamp Creek at Navy
Boulevard just south of Highway 98, and stream gauge 89 is located on Jackson Creek east of Old
Corry Field Road and south of Danbury Circle. These gauges were operated by the Northwest
Florida Water Management District (NWFWMD) until the early 1990’s. Land use throughout the
basin is broken down as follows: 16.6 percent public, 47.6 percent residential, 18.0 percent
commercial, 4.0 percent industrial, and 13.8 percent agricultural. The basin is essentially
considered completely built-out. The existing development density for the basin is 2.10 Equivalent
Residential Units (ERU’s) per acre, which is the fourth highest of the 41 basins in Escambia
County. The basin is not classified as one of Escambia County's projected high growth basins. The
population increase for the basin from the year 2000 to the year 2015 is projected to be 15.2

percent.

1.2 OBJECTIVES

The purpose of the Stormwater Management Master Plan for the Warrington Basin is to address
flooding and stormwater quality problems within the basin and prevent future flooding and
stormwater quality problems from occurring. The analysis of this plan is confined to the primary
drainage system only. The primary drainage system consists of streams, open ditches, lakes, and
ponds draining an area of 50 acres or more and closed conveyances of equivalent diameter 36
inches or more. In areas of known flooding problems, smaller conveyances were modeled. This
study involved the development of a hydrologic and hydraulic model of the primary drainage
system. The results from this model show the extent of flooding at critical points along the primary
drainage system for the "as is" condition assuming the system is maintained. The model will also
show the extent of flooding at critical points, if upgrades to the primary system are employed in
order to achieve an acceptable degree of flooding. Furthermore, the model can be used to show the
flooding impacts that new developments will have on downstream areas. With this model, the
County can recommend priorities for drainage improvement projects, determine existing levels of
service standards, and provide design guidance to area engineers regarding tailwater conditions of

the primary system.
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2.0 HYDROLOGIC / HYDRAULIC MODEL DEVELOPMENT

2.1 MODELING SOFTWARE

The Warrington drainage basin was modeled using the Advanced Interconnected Channel and Pond
Routing (ADICPR) Model, Version 3.0 (Windows) marketed by Streamline Technologies, Inc.
ADICPR is used to model hydrologic conditions to generate a runoff hydrograph from a drainage
sub-basin and to hydrodynamically route stormwater flow through the stormwater conveyance

system. As such, it combines the hydrologic and hydraulic modeling functions into one model.

ADICPR is a stormwater management analysis and design tool. There are routines to input and edit
data, compare runoff hydrographs and flood route hydrographs through complex pond and
conveyance systems. Time-variable tailwater conditions, flow reversals, and looped hydraulic
networks are included in its solution algorithm. ADICPR is able to analyze an extensive array of
hydraulic structures including culverts under all flow regimes. Results can be reviewed and
analyzed with an extensive data base retrieval system. A variety of tabular and graphical reports

can be easily generated for review by the user or for submittal to reviewing agencies.

2.2 DRAINAGE FACILITY INVENTORY, MAPPING AND DATA COLLECTION

Aerial and topographic information used for the model was provided by Escambia County’s
Geographic Information System (GIS) Division. The aerial photograph maps have topography with
one-foot contour intervals, which provide a level of detail necessary to delineate the drainage
patterns within the flat areas of the basin. These maps are provided as attachments in the back of

this report.

Primary drainage facilities and sub-basin delineations are shown on the aerial maps and these maps
represent the existing condition as of August 2005. Attachment A shows the Warrington Basin
drainage map. HMM conducted extensive field research by driving and walking the basin, while
recording drainage patterns, mapping drainage facilities, measuring facility dimensions, and
inspecting the condition of the drainage facilities. An equally extensive amount of effort was

expended in researching and collecting construction plans for roadways and developments
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throughout the basin. The source of information for these plans was the County and FDOT. The
construction plans allowed for explicit modeling of the roadways and developments and the
retention/detention ponds that collect and control their discharge. All of this effort was required to

develop the level of detail necessary to define the hydrologic and hydraulic conditions of the basin.

The development of the Warrington Basin model also required a tremendous amount of surveying
effort. In order for the model to be a reasonably accurate representation of the actual hydrologic
and hydraulic features of the basin, surveying information was required for drainage structures
(pipes, culverts, storm sewers, and bridges), ponds (retention/detention ponds, natural ponds, and
lakes), and channel cross-sections. Information obtained for drainage structures included type and
shape of structure, upstream and downstream invert elevations, length of structure, and roadway
profile elevations above the structure. Pond information included water surface elevation, surface
area, berm profile elevations, size, type, and invert elevations of any control structures. Open
channels and ditches located in the basin required cross-section data, length of the channel or ditch,
and upstream and downstream invert elevations. Table 2-1 at the end of this chapter summarizes

the existing drainage system.

2.3 HYDROLOGIC DATA

Hydrologic modeling with the ADICPR model was performed utilizing the Soil Conservation
Service (SCS) Unit Hydrograph method as a means of computing stormwater runoff rates into the

conveyance system. The SCS Unit Hydrograph method requires the following information:

(1) A non-dimensional unit hydrograph with associated peaking factor.

2) Drainage area.

3) Percentage of directly connected impervious areas.

4) Runoff curve numbers for all areas, which are not considered to be directly,
connected impervious areas.

(5) Times-of-concentration.

Whenever the SCS Unit Hydrograph method is selected, a non-dimensional unit hydrograph must
be specified. The unit hydrograph and peaking factor directly affect the peak runoff rate. The

proper selection of a unit hydrograph depends on the geographical area and local conditions. Flat
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areas have lower peaking factors and steep areas have higher peaking factors. ADICPR has three
standard curvilinear unit hydrograph files with corresponding peaking factors of 256, 323, and 484.
ADICPR also allows the unit hydrograph and peaking factors to vary between sub-basins. For the
Warrington Basin, a peaking factor of 256 was used for sub-basins with an average overland slope
of less than 0.5 percent, a peaking factor of 323 was used for sub-basins with an average overland
slope between 0.5 and 1.5 percent, and a peaking factor of 484 was used for sub-basins with an

average overland slope greater than 1.5 percent.

To develop the Warrington Basin model, the basin was divided into 326 separate sub-basins, which
are shown on the drainage map (Attachment A). These sub-basins were delineated from the
County’s aerial photograph maps with one-foot contour interval topography and by field

reconnaissance of the basin.

Directly connected impervious area (DCIA) is defined as impervious area that is connected directly
to the sub-basin outlet point (i.e. node) without flowing over any pervious surfaces. In the
Warrington Basin, all curb and gutter roadways that convey runoff directly to inlets were included

as DCIA.

A spreadsheet using the SCS Technical Release 55 (TR-55) procedures was used to calculate the
runoff curve numbers (CN) and the time-of-concentrations (TC) for each individual drainage sub-
basin. A copy of this spreadsheet is included in Appendix A. The runoff curve number (CN) is a
function of a number of factors including hydrologic soil group, cover type, land use, treatment,
hydrologic condition, and antecedent moisture condition. Each of the sub-basins was divided into
land uses and then the land uses were further divided into soil types. From this area-weighting
procedure, a composite CN number was then calculated. This method is detailed in the SCS TR-55
Manual, Urban Hydrology for Small Watersheds. Table 2-2 shows the land uses each of the

Warrington basins were divided into. It also shows the CN numbers used to compute the

composite CN numbers for each basin.

The sub-basin time-of-concentration (TC) represents the amount of time it takes for a particle of
water to travel from the hydrologically most distant point in the drainage sub-basin to its outlet

(node). The spreadsheet (Appendix A) based on the TR-55 method was used to calculate the TC’s
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for each of the Warrington model sub-basins. In this method, the TC is computed by summing all
the travel times for consecutive components of the drainage conveyance system. Flow times are
computed for sheet flow, shallow concentrated flow, open channel flow, and pipe flow as a function

of slope and the type of flow path.

The hydrologic data input to the ADICPR model for the Warrington Basin is summarized in Table
2-3. Sub-basins range in size from 1.1 acres to 127.2 acres with an average of approximately 20.4
acres. Runoff curve numbers range from 56 to 98 and time-of-concentrations vary from 3 minutes

to 336 minutes.

2.4 HYDRAULIC DATA

ADICPR hydrodynamically simulates unsteady flow in a drainage system that consists of open
channels, ponds, culverts, and a variety of control structures. The model takes sub-basin runoff
hydrographs and routes them through a series of reaches. The model can also accommodate time-
varying boundary conditions. ADICPR works on a node-reach concept. This is a simple concept,
which involves identifying locations in the drainage system where water surface elevations are to be
calculated. Each of these locations is considered a node. Nodes are connected together with
conveyance elements (channels, culverts, weirs, etc.) called reaches. Discharge rates are computed
for each reach. The entire system of nodes and reaches forms the nodal network and serves as the

computational framework for ADICPR.

The ADICPR model for the Warrington Basin was developed with the intention of explicitly
modeling the primary system. After studying the system closer, it was determined that some
portions of the secondary system would have to be modeled in order to more accurately distribute
the runoff hydrographs into the primary system and define low lying flood prone areas. Figure 2-1
at the end of this chapter is a model schematic of the drainage network for the existing conditions.
A more detailed schematic of the drainage network is shown on the drainage map (Attachment A).
Each of the 326 sub-basins was assigned a discharge location (node) and flows were routed through
the drainage network from that point on. As shown in the model schematic, the ADICPR model of

the Warrington Basin consists of 393 nodes connected by 437 reaches.
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Physical dimensions and elevations of the drainage system were obtained from field surveys, aerial
photographs with contours, and construction plans as discussed earlier. Roughness coefficient
(Manning's n) values of 0.012 and 0.024 are used for reinforced concrete pipe (RCP) and
corrugated metal pipe (CMP) culverts, respectively. Channel roughness coefficients range from
0.050 to 0.060 for defined channels and from 0.080 to 0.100 for out of bank flood plains. Weir
coefficients of 2.8 are used for both natural berms and roadway over-toppings. Culvert entrance loss
coefficients range from 0.2 for pipes projecting into inlets to 0.7 for mitered end sections. Table 2-

4 summarizes the ADICPR model network for the existing drainage facilities.

Also included in the model are retention/detention ponds, which serve in one capacity or another as
storage reservoirs for surface water runoff. Some of these ponds have a very large storage capacity,
and they serve to greatly attenuate peak flows within the basin. ADICPR simulates these ponds as
nodes with elevation-area relationships defining the storage volume. Rating curves are used to give
these ponds percolation rates. Percolation rates were taken from the Escambia County Soils Survey
published by the United States Department of Agriculture, Soil Conservation Service based on the

particular types of soils present. If a range of rates are listed, the most conservative value was used.

2.5 TAILWATER CONDITIONS

There are four discrete watersheds that make up the Warrington Basin, two of which outfall to the
same water body. These two watersheds discharge to Bayou Chico, but in two different locations,
Upper Bayou Chico, known as Bell’s Head Branch, (Jackson Creek) and the central area of Bayou
Chico (Jones Swamp Creek). Both of these systems discharge through an open ditch system that
runs through Jones Swamp and Jackson Creek. The third discrete watershed discharges directly
into Pensacola Bay and the fourth to Star Lake. These tailwater conditions are tidally influenced
and the discharges are submerged. Since the tailwater fluctuates with the elevations of Bayou
Chico, Pensacola Bay, and Star Lake, this will have some effects on the immediate upstream stages
of the system. An initial stage of 0.00 was used for all three water bodies. It should be noted that
there is a potential for storm surges from tropical storms and hurricanes to produce higher initial
tailwater conditions at the beginning of a storm resulting in higher flood stages in all areas upstream

of the outfall.




TABLE 2-1

WARRINGTON BASIN - EXISTING DRAINAGE SYSTEM SUMMARY

UPSTREAM DOWNSTREAM
LENGTH| INLET | INVERT | INLET | INVERT
DESCRIPTION LOCATION FT. TOP ELEV. TOP ELEV.
ZONE A:
36" RCP Stormsewer S. Old Corry Field Rd. 1798 16.54 | 16.54 4.00 -1.71
30" RCP Stormsewer Brandon Ave 275 16.87 16.87 16.54 16.54
24" RCP Stormsewer Brandon Ave 293 17.78 17.78 16.87 17.43
24" RCP Stormsewer S. Old Corry Field Rd. 750 18.04 18.04 16.54 16.54
36" RCP Stormsewer W. Highway 98 127 6.11 6.11 4.90 5.74
30" RCP Stormsewer Navy Blvd. 240 13.20 13.20 6.60 6.60
24" RCP Stormsewer Navy Blvd. 512 19.90 | 19.90 13.20 13.70
24" RCP Stormsewer Navy Blvd. 396 2110 | 21.10 19.90 19.90
36" RCP Stormsewer Corry Field 417 7.82 7.82 5.58 6.78
36" RCP Stormsewer Corry Field 638 18.60 18.60 7.82 17.00
36" RCP Stormsewer Corry Field 480 19.80 19.80 18.60 18.60
36" RCP Stormsewer Corry Field 343 20.66 | 20.66 19.80 19.80
36" RCP Stormsewer Corry Field 692 18.73 | 18.73 7.85 17.00
36" RCP Stormsewer Corry Field 157 20.61 20.61 20.21 20.21
36" RCP Stormsewer Corry Field 41 20.96 | 20.96 20.61 20.61
36" RCP Stormsewer Corry Field 250 21.58 | 21.58 20.96 20.96
91" x 58" ERCP Stormsewer [W. Highway 98 185 13.62 | 13.62 13.05 13.05
60" RCP Stormsewer Corry Field 1068 16.29 16.29 13.62 13.62
60" RCP Stormsewer Corry Field 181 16.74 | 16.74 16.29 16.29
54" RCP Stormsewer Corry Field 337 18.68 18.68 17.84 17.84
54" RCP Stormsewer Corry Field 252 19.31 19.31 18.68 18.68
48" RCP Stormsewer Corry Field 343 20.10 | 20.10 19.31 19.31
36" RCP Stormsewer Corry Field 330 20.93 | 20.93 20.10 20.10
36" RCP Stormsewer W. Highway 98 220 13.50 15.93 12.00 13.94
42" RCP Stormsewer Corry Field 176 18.68 | 18.68 16.74 18.24
42" RCP Stormsewer Corry Field 242 19.28 19.28 18.68 18.68
42" RCP Stormsewer Corry Field 348 20.16 | 20.16 19.28 19.28
42" RCP Stormsewer Corry Field 305 20.92 | 20.92 20.16 20.16
68" x 43" ERCP Stormsewer |W. Highway 98 175 15.55 | 15.55 7.20 14.96
[l60" RCP Stormsewer Corry Field 265 7.80 7.80 7.50 7.54
[l60" RCP Stormsewer Corry Field 325 7.84 7.84 7.80 7.80
60" RCP Stormsewer Corry Field 110 8.22 8.22 7.84 7.84
48" RCP Stormsewer W. Highway 98 700 15.00 15.00 9.79 10.30
48" RCP Stormsewer Corry Field 825 14.80 14.80 9.80 14.66
48" RCP Stormsewer Corry Field 370 15.73 | 15.73 14.80 14.80
48" RCP Stormsewer Corry Field 250 16.36 16.36 15.73 15.73
36" RCP Stormsewer Corry Field 443 17.97 | 17.97 16.36 16.86
ZONE B:
60" RCP Stormsewer S. 61st. Ave 110 1540 | 15.40 8.44 14.72
72" RCP Stormsewer S. 61st. Ave 813 18.10 18.10 15.40 15.40
36" RCP Stormsewer S. 61st. Ave 449 21.90 [ 21.90 18.10 20.80
30" RCP Stormsewer S. 61st. Ave 590 23.80 [ 23.80 21.90 22.50
27" RCP Stormsewer S. 61st. Ave 630 26.16 | 26.16 23.80 24.90
65" x 40" ARCP Stormsewer |S. 61st. Ave 480 19.56 19.56 19.20 19.20
165" x 40" ARCP Stormsewer [S. 61st. Ave 135 20.10 | 20.10 19.56 19.56
[l65" x 40" ARCP Stormsewer |[S. 61st. Ave 700 | 2240 | 2240 | 20.10 [ 20.10




TABLE 2-1

WARRINGTON BASIN - EXISTING DRAINAGE SYSTEM SUMMARY

UPSTREAM DOWNSTREAM
LENGTH| INLET | INVERT | INLET | INVERT
DESCRIPTION LOCATION FT. TOP ELEV. TOP ELEV.
42" RCP Stormsewer Kitty Hawk Dr. 360 2173 | 21.73 16.00 20.65
42" RCP Stormsewer Kitty Hawk Cir. 360 21.73 | 21.73 16.00 20.65
42" RCP Stormsewer Kitty Hawk Cir. 500 23.11 23.11 21.73 21.73
30" RCP Stormsewer S. 61st. Ave 145 23.29 23.29 18.68 23.00
27" RCP Stormsewer S. 61st. Ave 235 24.37 | 24.37 23.29 23.54
27" RCP Stormsewer S. 61st. Ave 380 25.95 25.95 24.37 24.37
18" RCP Stormsewer S. 61st. Ave 230 27.26 | 27.26 25.95 25.95
18" RCP Stormsewer S. 61st. Ave 60 28.67 31.00 25.95 30.80
24" RCP Stormsewer Lake Charlene Dr. 80 20.43 20.43 18.68 19.59
24" RCP Stormsewer Lake Charlene Dr. 170 23.80 23.80 20.43 20.43
27" RCP Stormsewer Lake Charlene Dr. 160 22.90 22.90 18.68 19.70
21" RCP Stormsewer Myrtle Hill Cir. 190 23.17 | 23.17 22.90 22.90
36" RCP Stormsewer Myrtle Hill Cir. 247 24.21 24.21 23.17 23.17
30" RCP Stormsewer Myrtle Hill Cir. 213 28.95 | 28.95 24.21 24.21
30" RCP Stormsewer Myrtle Hill Cir. 250 28.15 | 28.95 26.50 28.15
30" RCP Stormsewer Myrtle Hill Cir. 338 26.50 | 28.15 26.50 26.50
27" RCP Stormsewer Lake Charlene Dr. 170 22.08 22.08 18.68 18.68
27" RCP Stormsewer Lake Charlene Dr. 50 23.08 23.08 22.08 22.08
60" RCP Stormsewer Bunker Hill Dr. 275 20.23 | 20.23 18.68 19.13
21" RCP Stormsewer Bunker Hill Dr. 130 23.59 23.59 20.23 20.23
60" RCP Stormsewer S. 69th Ave. 1350 30.24 | 30.24 24.84 24 .84
24" RCP Stormsewer Penton St. 330 34.07 33.24 30.24 34.07
24" RCP Stormsewer Penton St. 520 34.54 | 34.54 30.24 33.24
36" RCP Stormsewer N. 69th Ave. 650 33.86 33.86 30.24 32.24
24" RCP Stormsewer N. 70th Ave. 145 35.55 35.55 33.86 35.50
18" RCP Stormsewer N. 71th Ave. 290 37.50 37.50 35.55 36.60
36" RCP Stormsewer Malvern St. 500 34.49 34.49 33.86 33.86
ZONE D:
36" RCP Stormsewer Barrancas Ave. 510 8.00 8.00 0.13 6.70
24" RCP Stormsewer Barrancas Ave. 362 9.50 9.54 8.00 8.30
30" RCP Stormsewer Barrancas Ave. 323 9.50 9.50 8.00 8.50
18" RCP Stormsewer Barrancas Ave. 220 13.80 13.80 9.50 9.80
24" RCP Stormsewer lona St. 380 14.55 14.55 9.50 13.60
24" RCP Stormsewer lona St. 24 15.50 15.50 14.55 14.55
24" RCP Stormsewer lona St. 375 16.94 16.44 15.50 15.50
18" RCP Stormsewer lona St. 375 17.87 17.87 16.94 16.94
24" RCP Stormsewer Wisteria Ave. 520 15.85 15.85 14.55 14.55
24" RCP Stormsewer Barrancas Ave. 229 10.00 10.00 2.00 7.00
24" RCP Stormsewer Barrancas Ave. 377 11.90 11.90 10.00 10.40
18" RCP Stormsewer Barrancas Ave. 187 14.40 14.40 11.90 13.50
36" RCP Stormsewer Barrancas Ave. 461 13.70 13.70 10.00 12.10
24" RCP Stormsewer Barrancas Ave. 309 14.80 14.80 13.70 13.70
18" RCP Stormsewer Barrancas Ave. 305 16.70 16.70 14.80 14.80
24" RCP Stormsewer Jamison Ave. 350 16.18 16.18 13.70 15.30
24" RCP Stormsewer Jamison Ave. 350 17.05 17.05 16.18 16.18
24" RCP Stormsewer Jamison Ave. 410 18.08 18.08 17.05 17.05
18" RCP Stormsewer Jamison Ave. 400 19.58 19.58 18.08 18.58




TABLE 2-1

WARRINGTON BASIN - EXISTING DRAINAGE SYSTEM SUMMARY

UPSTREAM DOWNSTREAM
LENGTH| INLET | INVERT | INLET | INVERT
DESCRIPTION LOCATION FT. TOP ELEV. TOP ELEV.
36" RCP Stormsewer Harborview Cir. 310 2.34 2.34 |Boundary| 1.67
38x24 ERCP Stormsewer Harborview Cir. 220 0.70 0.70 |Boundary| -0.14
36" RCP Stormsewer Harborview Cir. 270 1.23 1.23 0.70 0.75
30" RCP Stormsewer Bayshore Dr. 200 1.59 1.59 1.23 1.23
ZONE E:
54" RCP Stormsewer Barrancas Ave. 328 -1.10 -1.10 |Boundary| -1.40
54" RCP Stormsewer Barrancas Ave. 242 -0.90 -0.90 -1.10 -1.10
54" RCP Stormsewer Barrancas Ave. 242 -0.60 -0.60 -0.90 -0.90
54" RCP Stormsewer Barrancas Ave. 527 0.90 0.90 -0.60 -0.60
54" RCP Stormsewer Barrancas Ave. 417 3.50 3.50 0.90 0.90
54" RCP Stormsewer Barrancas Ave. 427 6.00 6.00 3.50 3.50
54" RCP Stormsewer Barrancas Ave. 510 7.30 7.30 6.00 6.00
48" RCP Stormsewer Barrancas Ave. 425 9.00 9.00 7.30 7.80
48" RCP Stormsewer Barrancas Ave. 621 10.40 10.40 9.00 9.00
48" RCP Stormsewer Barrancas Ave. 446 10.50 10.50 10.40 10.40
42" RCP Stormsewer Barrancas Ave. 567 11.40 11.40 10.50 10.50
42" RCP Stormsewer Barrancas Ave. 280 11.90 11.90 11.40 11.40
36" RCP Stormsewer Barrancas Ave. 229 12.80 12.80 11.90 11.90
36" RCP Stormsewer Barrancas Ave. 205 13.70 13.70 12.80 12.80
24" RCP Stormsewer Barrancas Ave. 215 14.20 14.40 13.70 13.70
18" RCP Stormsewer Barrancas Ave. 171 15.70 15.70 14.20 14.40
ZONE F:
24" x 12" Box Culvert Rue Max St. 28 12.60 12.60 |Boundary| 12.60
18" RCP Stormsewer Lakewood Rd. 180 9.47 9.47 |Boundary| 2.38
18" RCP Stormsewer Edgewater Dr. 190 4.65 4.65 |Boundary| 2.01
18" RCP Stormsewer Edgewater Dr. 648 5.95 5.95 4.65 4.65
36" RCP Stormsewer Edgewater Dr. 500 4.25 4.25 3.00 3.00
36" RCP Stormsewer Chaseville St. 378 5.20 5.20 4.25 4.25
24" RCP Stormsewer Chaseville St. 770 6.20 8.13 5.20 6.20
38" x 24" ERCP Stormsewer |Chaseville St. 91 22.75 19.15 9.67 11.50
45" x 29" ERCP Stormsewer |Chaseville St. 280 20.50 | 20.50 19.15 19.15
45" x 29" ERCP Stormsewer [Chaseville St. 316 21.50 21.50 20.50 20.50
ZONE G:
24" RCP Stormsewer Wiggins Ave. 200 61.50 [ 61.50 47.00 61.00
24" RCP Stormsewer W. Jackson St. 939 63.85 63.85 61.50 61.50
18" RCP Stormsewer W. Jackson St. 508 65.62 65.62 63.85 64.35
18" RCP Stormsewer W. Jackson St. 737 67.46 67.46 65.62 65.62
ZONE H:
54" RCP Stormsewer Admiral Doyle Rd. 20 18.18 18.18 15.15 18.18
36" RCP Stormsewer Corry Field 660 22.34 | 22.34 18.18 20.69
36" RCP Stormsewer Corry Field 325 23.15 | 23.15 22.34 22.34
36" RCP Stormsewer Corry Field 840 25.25 | 25.25 23.15 23.15
42" RCP Stormsewer Admiral Doyle Rd. 175 18.58 18.58 18.18 18.18
30" RCP Stormsewer W. Jackson St. 440 61.34 61.34 1.00 60.02
24" RCP Stormsewer W. Jackson St. 312 63.09 63.09 61.34 61.84
ZONE I:
60" RCP Stormsewer [New Warrington Rd | 40 | 660 [ 660 | 500 | 6.50




TABLE 2-1

WARRINGTON BASIN - EXISTING DRAINAGE SYSTEM SUMMARY

UPSTREAM DOWNSTREAM
LENGTH| INLET | INVERT | INLET | INVERT
DESCRIPTION LOCATION FT. TOP ELEV. TOP ELEV.
54" RCP Stormsewer New Warrington Rd 240 18.63 18.63 6.60 7.70
60" RCP Stormsewer New Warrington Rd 520 43.50 | 43.50 18.63 18.63
[l60" RCP Stormsewer New Warrington Rd 320 44.61 44.61 43.50 43.50
[l60" RCP Stormsewer New Warrington Rd 600 | 46.90 | 46.90 | 44.61 | 44.61
[l60" RCP Stormsewer New Warrington Rd 320 47.51 47.51 46.90 46.90
[l60" RCP Stormsewer New Warrington Rd 340 | 48.79 | 48.79 | 4751 | 47.51
[l60" RCP Stormsewer New Warrington Rd 540 50.90 | 50.90 48.79 48.79
[l60" RCP Stormsewer New Warrington Rd 600 | 52.90 | 52.90 | 50.90 [ 50.90
[l60" RCP Stormsewer New Warrington Rd 600 | 5460 | 54.60 | 52.90 [ 52.90
[l60" RCP Stormsewer New Warrington Rd 530 | 55.93 | 5593 | 54.60 | 54.60
[l60" RCP Stormsewer New Warrington Rd 270 | 56.60 | 56.60 | 55.93 | 55.93
60" RCP Stormsewer New Warrington Rd 520 57.90 | 57.90 56.60 56.60
54" RCP Stormsewer New Warrington Rd 380 60.20 | 60.20 57.90 58.40
30" RCP Stormsewer New Warrington Rd 421 61.50 | 61.50 60.20 60.20
24" RCP Stormsewer New Warrington Rd 260 63.50 | 63.50 61.50 62.90
42" RCP Stormsewer Lillian Hwy 900 61.04 | 61.04 60.20 60.20
42" RCP Stormsewer Mobile Hwy 342 64.20 | 64.20 61.04 61.04
48" RCP Stormsewer Mobile Hwy 294 65.45 | 65.45 64.20 64.20
30" RCP Stormsewer Mobile Hwy 700 67.20 | 67.20 65.45 65.45
30" RCP Stormsewer Mobile Hwy 720 69.00 | 69.00 67.20 67.20
24" RCP Stormsewer Mobile Hwy 610 70.22 | 70.22 69.00 69.00
24" RCP Stormsewer Mobile Hwy 610 71.75 | 71.75 70.22 70.22
24" RCP Stormsewer N. Kirk St. 367 69.92 | 69.92 69.00 69.00
36" RCP Stormsewer Dominguez St. 590 66.18 | 66.18 65.45 65.00
24" RCP Stormsewer Green St. 460 67.10 | 67.10 66.18 66.18
24" RCP Stormsewer Green St. 520 68.14 [ 68.14 67.10 67.10
24" RCP Stormsewer Green St. 740 69.62 | 69.62 68.14 68.14
24" RCP Stormsewer W. Moreno St. 850 71.32 | 71.32 69.62 69.62
42" RCP Stormsewer New Warrington Spur 315 61.80 | 61.80 54.60 54.60
42" RCP Stormsewer New Warrington Spur 594 63.40 | 63.40 61.80 61.80
36" RCP Stormsewer New Warrington Spur 352 64.70 64.70 63.40 63.90
30" RCP Stormsewer New Warrington Spur 225 65.20 | 65.20 64.70 64.70
30" RCP Stormsewer New Warrington Spur 416 67.10 | 67.10 65.20 65.20
30" RCP Stormsewer New Warrington Spur 382 69.50 | 69.50 67.10 67.10
36" RCP Stormsewer New Warrington Rd 129 10.70 10.70 7.24 7.80
36" RCP Stormsewer New Warrington Rd 434 12.70 12.70 10.70 10.70
36" RCP Stormsewer New Warrington Rd 514 16.00 16.00 12.70 12.70
36" RCP Stormsewer New Warrington Rd 391 17.60 17.60 16.00 16.00
30" RCP Stormsewer New Warrington Rd 518 19.30 19.30 17.60 17.60
24" RCP Stormsewer New Warrington Rd 256 20.90 | 20.90 19.30 19.30
18" RCP Stormsewer New Warrington Rd 118 21.90 | 21.90 20.90 20.90
18" RCP Stormsewer New Warrington Rd 191 22.30 | 22.30 21.90 21.90
ZONE J:
36" RCP Stormsewer W. Jackson St. 40 60.20 [ 60.20 59.77 59.77
24" RCP Stormsewer N. 46th Ave. 160 62.50 | 62.50 60.20 60.20
24" RCP Stormsewer N. 46th Ave. 420 66.78 [ 66.78 62.50 62.50
24" RCP Stormsewer N. 46th Ave. 460 69.08 | 69.08 66.78 66.78




TABLE 2-1

WARRINGTON BASIN - EXISTING DRAINAGE SYSTEM SUMMARY

UPSTREAM DOWNSTREAM
LENGTH| INLET | INVERT | INLET | INVERT
DESCRIPTION LOCATION FT. TOP ELEV. TOP ELEV.

24" RCP Stormsewer N. 46th Ave. 383 70.17 | 70.17 69.08 69.08
18" RCP Stormsewer N. 46th Ave. 500 71.59 71.59 70.17 70.17
ZONE K:
54" RCP Stormsewer De Luna Cir. 982 56.49 | 46.75 65.22 44,72
60" RCP Stormsewer De Luna Cir. (Drain Easment) 260 65.22 | 44.72 Pond 42.50
42" RCP Stormsewer De Luna Cir. 255 62.29 | 47.28 65.22 46.71
36" RCP Stormsewer De Luna Cir. 750 57.91 48.96 62.29 47.28
30" RCP Stormsewer De Luna Cir. 310 58.68 | 49.41 57.91 48.96
18" RCP Stormsewer N. 57th Ave. 175 64.49 | 60.81 61.52 57.96
24" RCP Stormsewer N. 57th Ave. 276 61.52 57.82 58.60 55.12
30" RCP Stormsewer N. 57th Ave. 343 58.60 | 54.00 56.51 51.42
36" RCP Stormsewer N. 57th Ave. 488 56.51 51.42 56.49 48.90
42" RCP Stormsewer N. 57th Ave. 990 57.23 | 48.83 56.49 47.77
36" RCP Stormsewer N. 57th Ave. 250 57.30 50.40 57.23 49.83
24" RCP Stormsewer Linda St. 698 54.01 51.41 59.36 49.00
18" RCP Stormsewer Western Dr. 335 55.29 52.29 57.23 51.00
24" RCP Stormsewer Lynwood Ave. 322 53.85 | 53.85 52.85 52.85




TABLE 2-2

EIGHT MILE CREEK BASIN - EXISTING OPEN CHANNEL -

INVERT ELEV. LENGTH,
LOCATION U/S D/S FEET
"MAIN CHANNEL 1-A; ELEVEN MILE CREEK TO KLONDIKE RD. 17.50 4.00 6000
"MAIN CHANNEL 1-A; KLONDIKE RD. TO MOBILE HWY. 28.80 15.10 4050
"MAIN CHANNEL 1-A; MOBILE HWY. TO PINE FORREST RD. 52.20 30.10 7900
"MAIN CHANNEL 1-A; PINE FORREST RD. TO INTERSTATE CR. 62.80 53.82 2650
"MAIN CHANNEL 1-A; INTERSTATE CR. TO PRIVATE DRIVEWAY 70.90 63.00 1400
"MAIN CHANNEL 1-A; PRIVATE DRIVEWAY TO ASHLAND DR. 72.10 70.90 700
"MAIN CHANNEL 1-A; ASHLAND DR. TO DETROIT BLVD. 91.23 72.53 3875
"MAIN CHANNEL 1-A; DETROIT BLVD. TO COVE ST. 91.10 88.80 350
"MAIN CHANNEL 1-A; COVE ST. TO BARMEL ST. 92.19 91.30 600
"MAIN CHANNEL 1-A; BARMEL ST. TO FOWLER RD. 97.32 92.50 2600
MAIN CHANNEL 1-A; FOWLER RD. TO 9 MILE RD. 109.04 98.26 3200
TRIBUTARY 1-B; MAIN CHANNEL TO FOWLER RD. 113.00 112.01 625
TRIBUTARY 1-B; FOWLER RD. TO 9 1/2 MILE RD. 116.02 114.74 2500
TRIBUTARY 1-C; TRIBUTARY 1-B TO MCKINNON DR. 114.42 113.00 900
TRIBUTARY 1-C; MCKINNON DR. TO 9 1/2 MILE RD. 115.85 114.48 1650
TRIBUTARY 2-A; MAIN CHANNEL TO BLUE ANGEL PKWY. 79.24 15.00 4800
TRIBUTARY 6-A; MAIN CHANNEL TO MILLVIEW RD. 39.10 22.00 2000
TRIBUTARY 6-A; MILLVIEW RD. TO BLUE ANGEL PKWY. 42.50 39.38 800
TRIBUTARY 6-B; TRIBUTARY 6-A TO MOBILE HWY. 70.80 47.50 1600
TRIBUTARY 8-A; MAIN CHANNEL TO PINE FOREST RD. 76.12 36.00 6150
TRIBUTARY 8-B; TRIBUTARY 8-A TO PINE FOREST RD. 94.52 60.00 1800
TRIBUTARY 10-A; MAIN CHANNEL TO PINE FOREST RD. 74.65 39.00 4800
TRIBUTARY 11-A; MAIN CHANNEL TO FRIDINGER RD. 48.53 47.86 160
TRIBUTARY 13-A; MAIN CHANNEL TO POND 028P 64.29 47.00 2400
TRIBUTARY 15-A; MAIN CHANNEL TO STRATFORD RD. 59.78 51.00 1300
TRIBUTARY 16-A; MAIN CHANNEL TO LILLIE LN. 69.29 54.82 2450
TRIBUTARY 16-A; LILLIE LN. TO BELGIUM RD. 99.84 70.37 2000
TRIBUTARY 18-A; MAIN CHANNEL TO INTERSTATE CR. 97.29 60.00 3900
TRIBUTARY 18-C; TRIBUTARY 18-A TO POND 059P 79.35 73.19 1200
TRIBUTARY 19-A; MAIN CHANNEL TO INTERSTATE CR. 66.31 62.00 1300
TRIBUTARY 19-A; INTERSTATE CR. TO INTERSTATE 10 68.34 66.08 400
TRIBUTARY 19-A; INTERSTATE 10 TO DETROIT BLVD. 72.38 68.85 800
TRIBUTARY 19-B; TRIBUTARY 19-A TO I-10 RAMP 81.58 66.08 2050
TRIBUTARY 19-D; TRIBUTARY 19-B TO PINE FOREST RD. 91.28 84.00 1300
TRIBUTARY 21-A; MAIN CHANNEL TO DETROIT BLVD. 71.78 67.50 1000
TRIBUTARY 21-A; DETROIT BLVD. TO BUSH ST. 94.59 71.43 2000
TRIBUTARY 21-A; BUSH ST. TO DRIVEWAY OFF 9 MILE RD. 111.70 98.24 2460
TRIBUTARY 21-A; DRIVEWAY OFF 9 MILE RD. TO 9 MILE RD. 111.94 111.68 200
TRIBUTARY 21-B; TRIBUTARY 21-A TO THRUSH ST. 100.70 89.89 500
TRIBUTARY 25-A; MAIN CHANNEL TO DETROIT BLVD. 94.02 80.00 1300
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TABLE 2-2

RUNOFF CURVE NUMBERS (CN) BASED ON
SOIL CONSERVATION SERVICE (SCS) VALUES

HYDROLOGIC SOIL GROUPS
COVER TYPE & HYDROLOGIC CONDITION A B C D
PASTURE/GRASSLANDS 68 79 86 89
DENSE WOODS 36 | 60 | 73 | 79
ORCHARD TYPE WOODS s6 | 713 | 82 | 86
OPEN SPACE (Lawns, Parks, Golf Courses, Cemeteries, etc.)

POOR HYDROLOGIC CONDITION (Grass Cover < 50%) 68 79 86 89
FAIR HYDROLOGIC CONDITION (Grass Cover 50% -75%) 49 69 79 84
GOOD HYDROLOGIC CONDITION (Grass Cover > 75%) 39 61 74 80
RESIDENTIAL DISTRICTS BY AVERAGE LOT SIZE
1/4 ACRE (38% Avg. Impervious Area) 61 75 83 87
1/2 ACRE (25% Avg. Impervious Area) 54 70 80 85
1 ACRE (20% Avg. Impervious Area) 51 68 79 84
2 ACRE(12% Avg. Impervious Area) 46 65 77 82
COMMERCIAL & BUSINESS (85% Avg. Impervious Area) 89 | 92 | 94 | 95
INDUSTRIAL (72% Avg. Impervious Area) 81 | 88 | 91 [ 93
STREETS & ROADS 98¢ | 98 | 98 | 98

All Group numbers have been adjusted for the calibration process. See Section 2.6
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3.0 EXISTING CONDITIONS FLOODING ASSESSMENT

3.1 DESIGN STORM EVENTS

The design storm events identified in the scope of services and chosen for simulation by the model
were the 3-year, 25-year, and 100-year frequency, critical duration rainfall events. These three
storm events provide a basin analysis for an above average storm condition (3-year), the County’s
design standard event (25-year), and a severe storm condition (100-year) likely to occur only during
a hurricane or other exceptional rainfall occurrence. It should be noted that the 100-year storm
event has a 1 percent chance of occurring in any given year. Hyetographs were developed using the
Florida Department of Transportation (FDOT) Rainfall Intensity-Duration-Frequency (IDF) Curves

for Zone 1.

To determine the critical duration for the Warrington Model, the 100-year storm event was
simulated with durations of 1, 2, 4, 8, 24, 72, 168, and 240 hours. Each node was evaluated based
on the maximum stage reached for each of these durations. Table 3-1 at the end of this chapter
shows the results for this critical duration analysis. Based on these results, the 8-hour duration is
the critical duration for the majority of the basin. The rainfall volumes used for each of the 8-hour
duration storms are 5.1 inches for the 3-year, 7.4 inches for the 25-year, and 9.4 inches for the 100-

year storm events.

3.2 FLOOD DATA COMPILATION:

To provide an accurate assessment of flooding conditions within the Warrington Basin, pertinent
information was compiled which included review of previous studies, interviews with county staff
and residents, review of Escambia County Road Operations Department records related to drainage,
field reconnaissance, and citizen survey questionnaires. Two previous studies reviewed were the

Preliminary Stormwater Management Assessment prepared in March 1991 and the Escambia

County Stormwater Master Plan Needs Assessment prepared in November 1994 both by HMM

(then Carlan Consulting Group) and Camp Dresser McKee (CDM). These two studies provided
relevant information to existing flooding conditions. All work orders and drainage complaints

within the Warrington Basin were obtained from the Road Operations Department and reviewed to
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further evaluate the extent of flooding within the study area. All work orders outside the primary
drainage system were field inspected to determine if the problem was a maintenance issue or an

inadequate drainage system.

In order to incorporate the concerns of the citizens and to provide a historical reference of the
flooding problems, questionnaires were mailed to approximately 7100 residents who lived, owned a
business, or owned property within the Warrington Basin. A response of 6 percent was received
from the questionnaires. Even with the low response rate, a considerable amount of information
was obtained. It appeared that the residents within the flood prone areas were more inclined to
respond than the ones who had no flooding problems. Results of these questionnaires are
summarized in Table 3-2 and the questionnaire form is included as Appendix C. Figure 3-1 is a
map that shows the locations of reported flooding problems from the questionnaires. HMM
conducted telephone interviews and scheduled field meetings with some of the residents who

reported the most severe flooding conditions.

3.3 ADICPR MODEL RESULTS

Table 3-3 shows the model results for the Warrington Basin for the three design storm events. The
warning stage is set to the inlet top elevations for the storm sewer systems, top of bank or ditch
elevations for channels and roadside ditches or swales and to the top of berm or top of bank
elevations for all ponds. Any elevation in excess of this stage indicates a flooding condition. It
should be noted, however, that a flooding condition does not necessarily mean a flooding problem.
Flood conditions are as follows: 0 means no flooding conditions, 1 means a flooding condition
during the 100-year storm event, 2 means a flooding condition during the 25-year storm event, and
3 means a flooding condition during the 3-year storm event. Also, Table 3-4 illustrates the height
and duration of time the flood stage is above the warning stage for all nodes with flooding
conditions. The depth varies from zero to the maximum and back to zero throughout the duration

of the flooding condition.

From the model results, profiles were developed that show all nodes, warning stages, and the flood
stages for the three design storm events. These profiles are shown in Figure 3-2 at the end of this

chapter and are a valuable tool for evaluating flooding conditions to determine if there is a flooding
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problem. The profiles show which problem areas are due to tailwater conditions and which
problem areas are due to under sized conveyances. Furthermore, tailwater conditions can be traced
downstream to their source. The model results were also used to develop 100-year flood plain
maps. It should be noted that these flood plain maps are not the same as the Federal Emergency
Management Agency (FEMA) flood plain maps. These maps show the 100-year flood plain based
on the ADICPR Model results and are included as Attachment B.

3.4 FLOODING EVALUATION:

All model results were compared with the known flooding problems, the citizen questionnaires and
the field investigations. Table 3-3 illustrates all areas with flooding conditions and Table 3-4 shows
the depth and duration of these conditions. As noted earlier, a flooding condition does not
necessarily mean a flooding problem. Flooding conditions are considered problems in areas with
streets and yards flooding for an extended period during a 25-year storm event and any area where a
home or business floods during a 100-year storm event. The following summarizes the flooding

problems by delineating the branches and zones for the overall Warrington Basin.
Branch A:

The majority of the open ditch system running though Jones swamp has adequate capacity for the
critical duration of the 25-year storm. Within Branch A, the majority of the stormwater system has
sufficient capacity to convey the flow to the pop off at Bayou Chico. To determine whether or not
these areas have flooding problems, the surrounding elevations and areas were reviewed. There is
one area in this branch that is considered to have some minor flooding conditions in the 100-year
critical storm event. This area is located in the perimeter of the Corry Field Naval Base. Since this
area is not in the county right-of-way, no improvements are presented. In addition, there are two
areas that are considered to have significant flooding conditions. One of these areas is located west
of Fairfield Drive along Hickory Street. The model shows this area flooding during the 100-year
critical storm event. The other area is located North of Patton Drive just west of Navy Boulevard.
The flooding conditions in this area are associated with the 3-year critical storm event and show
significant flooding to residences and businesses. Even though the model shows flooding

conditions in these two areas, both areas are located in the flood plain, therefore; no improvements
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are presented because there is very little that can be done to the actual Swamp to prevent these

flooding conditions.
Branch B:

The primary drainage system for Branch B is a storm sewer system in the Lake Charlene
Subdivision and extends north to Myrtle Hill Circle. This storm sewer system conveys the
stormwater to Lake Charlene and then discharges via a dam and weir system, this system then pops-
off to Jones Swamp. There are several areas that the model shows some minor flooding conditions
during the 100-year critical storm event. The majority of the areas are located near the edge of the
lake and canal that are associated with Lake Charlene. In addition, there are an extensive number of
areas that show flooding during the 25 and 3-year critical storm events. These areas are located
along Kitty Hawk Drive, Lake Joanne Drive, 61* Avenue, Lake Charlene Drive, Myrtle Hill Circle,
and Penton Street, along with several other side streets. The flooding conditions in these areas are
extensive and encroach citizen’s private residence. In this basin alone, there are 57 sub-basins and
of these 57 sub-basins, 37 are showing some type of flooding condition. It is apparent from the
model that Lake Charlene is taking on too much stormwater, and the amount of stormwater needs

to be drastically reduced, along with improving the existing systems that are in place.
Branch C:

The majority of Branch C is located along Fairfield Drive between Highway 98 and Baysprings
Drive. The primary drainage system along Fairfield Drive is an open ditch and culvert system.
There is also a secondary system along Highway 98, east of Fairfield, that collects and conveys the
stormwater through a ditch and pipe system and discharges to Jones Swamp. There are a few areas
that have some minor flooding conditions during the 100-year critical storm event. The majority of
these areas are located in the woods to the west of Fairfield Drive. There is also an area that the
model shows some flooding of a business along Highway 98 just west of Fairfield Apartments
during the 25-year critical storm event. This flooding is caused by the business being constructed in
an area that is too low. The conveyance downstream of this area cannot be increased without

causing flooding in the subdivisions downstream.
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Branch D:

The primary drainage system in this Branch is a storm sewer system on Barrancas Avenue that
extends from Old Corry Field Road to Fleet Road. Barrancas Avenue is a state road and the storm
sewer was designed by FDOT using the FDOT standard, 3-year storm event. Using this criteria, the
majority of the system is adequate for draining the roadway. However, there is one branch of the
system that is flooding during the 3-year critical storm event, which is located on Jamison Drive.
Other areas that the model shows significant flooding during the 25-year critical storm event are
along lona Street and Branywine Road. These areas are very flat and the stormwater cannot reach
the existing storm sewer system. The other area that shows flooding during the 25-year critical
storm event is the Pensacola County Club Golf Course. The golf course is the discharge location for
the Barrancas Avenue Storm Sewer system. Other minor flooding conditions are located on
Bayshore Drive and Harbourview Circle. The model shows these flooding conditions in the 100-

year critical storm event.
Branch E:

The primary drainage system in Branch E is the remaining portion of the storm sewer on Barrancas
Avenue. This portion of the system is located from Nimitz Court down to Old Bayou Chico Bridge
and discharges directly to Bayou Chico. This portion of Barrancas Avenue is also a state road and
was designed by FDOT using the FDOT standard, 3-year storm event. Using this criteria, the
system is adequate for draining the roadway. These design standards match the results of the model.
However, there are a few areas that show flooding during the 25-year critical storm event. These
areas are located near Dixon Lane, Halsey Road, and Milton Road. Most of these areas show the
storm sewer backing into the streets with a couple of instances backing into private and commercial

property. The overall storm sewer is adequate for handling the drainage along Barrancas Street.
Branch F:

This area is located to the South of Navy Boulevard and North of Barrancas Avenue, east of Old
Corry Field Road. Branch F is separated by Bayou Chico and was modeled as two separate
systems. The systems in this Branch include storm sewers in Edgewater Drive and Chaseville

Street, both of which are in the northern portion of the basin. Both systems are secondary systems
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but were modeled to fully evaluate the problems in the Edgewater and Chaseville area. The
remaining portion of this Branch does not have an existing storm sewer system in the northern or
southern portions of the basin causing water to stand in the streets and yards. Additionally,
flooding problems in this area were verified by field reconnaissance and questionnaires. The model
shows majority of the major flooding conditions around Lakewood Drive and Rue Max Street
during the 3-year critical storm event. Other areas such as Chaseville Street, Edgewater Drive, and
Pelham Road show some flooding during the 25-year critical storm event. The storm sewer in this

area is too small and does not cover all of the problem areas.
Branch G:

Branch G is located south of Mobile Highway and east of Citrus Street and bounded by the CSX
railroad to the south. There is a storm sewer on Jackson Street that extends from Fitzgerald Street
to Wiggins Street and outfalls to the ditch adjacent to the railroad. This system is a secondary
system and is adequate for the area that it extends to. However, the remaining areas in the basin
have no existing system, and the model shows some significant flooding in the other areas of
Jackson Street during the 3-year critical storm event. In addition, there are some flooding
conditions along Citrus Street during the 25-year critical storm event. The flooding in these areas

are due to the lack of drainage systems causing the water to stand in streets and yards.
Branch H:

The primary drainage system for Branch H is the existing channel system associated to Jackson
Creek. This channel system extends from Corry Field to the upper end of Bayou Chico. There is a
secondary system on Corry Field that discharges into the Jackson Creek drainage system. Since this
system is located on Federal Property and not within the County’s right-of-way, no improvements
are presented. The majority of the channel is adequate to collect and convey the stormwater up to
the 100-year critical storm event. However, the model shows some major flooding in a couple of
areas. One of these areas is located south of Idlewood Drive. This area is located in the Creeks
flood plain so no improvements are proposed. The other area is along Old Corry Filed Road north
of Jackson Street. There is a church, mobile home park, and several residences in this area that

have severe flooding even during the 3-year storm event. This flooding is due to the lack of any
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existing drainage systems.
Branch I:

The primary drainage system in Branch I is the storm sewer on New Warrington Road that extends
from Navy Boulevard to Mobile Highway. New Warrington Road is a state road and the storm
sewer was designed by FDOT using the FDOT design standards, 3-year storm event. Using these
criteria, the system is more than adequate for draining the roadway. There are three secondary
drainage systems also located in this basin. One system is located on Lillian Highway and another
is located on Mobile Highway. Both of these systems discharge to the New Warrington Road
system, and both roads are state roads. These systems were also designed using the FDOT 3-year
storm design standard. The third system is located on Green Street that extends from Moreno
Street to Mobile Highway, where it discharges. The model shows some minor flooding areas
around the intersection of New Warrington Road and Lillian Highway. There are a few areas that
show flooding in the 25-year and 3-year storm event. The majority of the areas that show flooding
during the 25-year critical storm event are sporadically located along Mobile Highway and Lillian
Highway. Most of these areas show the stormwater backing up onto private and commercial
property due to low-lying areas on the east and west side of the road. The majority of the areas that
show flooding during the 3-year critical storm event are areas that flood due to the lack of any
existing storm sewer drainage facilities. The system on Green Street is significantly under sized
and there are bowls in this area with no existing drainage systems. The model shows flooding

conditions in this area during the 3-year storm event.
Branch J:

The primary drainage facility for this branch begins as a storm sewer system that extends along
North 46™ Avenue from State Street to West Jackson Street. From this point, the storm sewer
discharges into a ditch system that extends to West Gregory Street and pops-off into the Jackson
Creek channel. The model only shows one area with very minor flooding conditions during the
100-year critical storm event. Even though the model shows very limited flooding, questionnaires
and field reconnaissance verify that some problems do exist, which appear to be associated with

poor maintenance conditions of the existing system.
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Branch K:

The primary drainage system for this branch is the upper end of the Jackson Creek channel, which
discharges to the lower portion of Jackson Creek. This portion of Jackson Creek extends from
Lillian Highway to Prieto Road where it discharges into the lower portion of Jackson Creek. The
model for this portion of the systems shows no flooding conditions. However, the questionnaire
verifies that problems do exist in this area. These flooding problems are in areas that lack existing
drainage systems. This branch also contains a secondary storm sewer system that is located on
North 57" Street from Annette Street to Lynwood Drive. The model shows flooding conditions in
this area. The flooding conditions in this area are because the existing storm sewer system does not
extend far enough to reach other low areas. In addition, there are numerous reports of flooding in
other portions of this basin, though most of the reports are from areas that do not have existing

storm sewer systems.
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4.0 PROPOSED IMPROVEMENTS

4.1 OBJECTIVES & ALTERNATIVES

The development of a drainage improvement plan for the Warrington Basin as for all basins within

Escambia County is conducted with the intent of meeting the following criteria:

(1) Eliminate roadway over-toppings at culvert/bridge crossings during the 100-year
storm event for all primary arteries and evacuation routes.

2) Eliminate roadway over-toppings at culvert/bridge crossings during the 25-year
storm event for all secondary arteries and collectors.

3) Contain the 25-year storm event within the banks of all open channels.

4) Limit flooding during the 100-year storm event to streets and yards.

(5) Minimize street and yard flooding during the 25-year storm event.

(6) Provide for future growth/development in the basin where feasible.

(7 Reduce stormwater pollutant loadings to improve overall surface water quality

standards.

Two different alternatives were explored to achieve these objectives. The first alternative is to
increase the conveyance by up-sizing pipes and expanding channels. This method is the classic
approach to solving stormwater flooding problems. However, increasing conveyance will yield
relief at the point where improvements are made but it typically ends up moving problems to areas
downstream. Another disadvantage to this method is that it does not address water quality
improvements, making it extremely difficult to permit through the Florida Department of

Environmental Protection (FDEP).

The second alternative is to increase storage in the upper reaches of the basin by constructing large
retention/detention ponds to reduce the flows downstream. This method has become the industry
standard in solving stormwater flooding problems. It provides a means to treat stormwater runoff
as well as reduce flows downstream. These are the two main criteria FDEP reviews prior to issuing
permits. The major disadvantage to this alternative is that it requires acquisition of large amounts

of land, which can be a serious problem in built-out areas where vacant land is not available.
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The approach used is a combination of the two methods. Retention/detention facilities will be used
to treat and attenuate the runoff in all areas where there is vacant and/or obtainable land in practical
locations. Conveyance will be increased in all areas deemed necessary to alleviate the remaining
flooding problems without causing or exacerbating any downstream conditions. In built-out areas
where there is no vacant and/or obtainable land for retention/detention facilities, roadside swales
and underground treatment methods such as exfiltration trenches and treatment vaults (i.e.
Stormceptors™) will be used to treat the runoff. This approach should satisfy FDEP’s stormwater

permitting requirements.

4.2 PROPOSED DRAINAGE IMPROVEMENTS

The improvements presented here are conceptual solutions offered to achieve the necessary
objectives. Different alternatives were evaluated and those deemed the most feasible were selected.
Because budget constraints may not permit funding of improvements for the entire basin, problem
areas have been addressed by branch. This approach affords the county the opportunity to choose

projects that will fit within the budget without having to implement the entire basin at once.

Branch A does not require any drainage improvements. There are a variety of drainage problems in
Branch B. The major problem with the basin is that Lake Charlene is taking on too much
stormwater. The first approach to solve these flooding problems is to determine which of the
systems discharging to Lake Charlene can be re-designed and move outfalls to other locations.
With this, some specific areas in the Lake Charlene drainage system have been identified that can
be improved to help relieve and eliminate most of the flooding problems in this area. In addition to
these proposed improvements, installing new systems to areas that have no existing drainage
system will also help with the flooding problems in the area. In Branch C, most of the flooding
problems are either flood plain related or not within the county’s right-or-way. However, there is
one area that does not have an existing stormwater system in place. The improvements in this area
will be to construct a new stormwater system in the area of Saint James Place and discharge to the
existing wetlands in the area. The proposed improvements in Branch D can be solved with a fairly

straightforward approach. The primary branch of this system will not require any modifications.
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One of the secondary branches of this system will need to have a few minor improvements, but the
other secondary portion of this system will undergo a major modification and extension. Instead of
this portion of the system discharging to the Barrancas system, this system will be turned around
and extended to other areas that do not have an existing system. The new outfall for this system
will be to Bayou Chico. Branch E: as stated earlier, this system was originally designed by FDOT
using their standard of a 3-yr design storm; as a result certain areas flood during any storm
equivalent to the 25-yr event and greater. Flooding problems in this area could be solved in several
ways. If the proposed improvements, as suggested below in Branch F for the Lakewood Sub were
constructed, then the overall basin draining to Barrancas Ave. would be reduced and flooding
during the 25-yr storm would be eliminated. However the improvements to the Lakewood Sub are
costly and also require significant land acquisitions. Other solutions that could be applied directly
to Barrancas Ave would be to either redesign the storm sewer system to accommodate the 25-yr
storm or provide an additional outfall to Pensacola Bay. As stated earlier, the Barrancas Ave
system was designed to accommodate the 3-yr storm. Totally redesigning and reconstructing the
system would eliminate all flooding during the 25-yr storm event and possibly the 100-yr storm, if
the county should so choose. A third and possibly the most reasonable solution would be to
provide an additional outfall south to Pensacola Bay, under Bayshore Drive. There are several side
roads leading south from Barrancas Ave. on which the county owns right-of-way. Any of theses
streets around the mid point of the Barrancas Drainage system would be suitable for constructing an
additional outfall. Two examples would be Broadmoor Lane to Seamarge Circle or S Cary’s Lane
to Bayshore Lane. The restriction to this third option would be easement acquisition for the
location of the outfall. Any of these three solutions could eliminate flooding issues during the 25-yr
storm event; however the third option should be the most cost effective. One of the several possible
locations for the new Barrancas Ave outfall has been included in the proposed conditions model,
summarized in Table 4-1 and illustrated in Figure 4-1. Branch F will require some improvement in
both the upper and lower portions of the basin. For the upper portion of the basin, the proposed
improvements to the existing secondary system will be to modify and extend the system to areas the
do not currently have an existing system. In addition, an outfall structure will need to be installed in
the small drainage ditch on Frisco Road. The proposed improvements for the lower portion of this

basin include a fairly large system that will require acquisition of land for a new retention/detention
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facility. The proposed improvements for Branch G are also a straightforward approach. This
improvement includes adding a storm sewer system along Citrus Street. This proposed system on
Citrus Street will extend out to areas that do not have an existing storm sewer system and will have
a pop-off to the ditch just north of the CSX railroad. The proposed improvement for Branch H is
also a straightforward approach. This improvement includes adding a storm sewer system along
Old Corry Field Road. The system on Old Corry Field will extend out to areas that do not have an
existing storm sewer system and will pop-off to Jackson Creek. There are two areas in Branch I
that have proposed improvements. One of the areas is in West Highlands, which does not have an
existing storm sewer system. This proposed system will also require land acquisition for a new
retention/detention pond. The other system is proposed for the Pen Haven Street area. This system
is currently under construction as a County improvement project. Branch J does not require any
improvements. All of the flooding in this area appears to be maintenance related. It is
recommended that the county monitor this area for maintenance issues. Branch K has several areas
of improvements proposed. One of these areas is located in the Emory Drive area. The proposed
improvements on Emory Drive are to install a new system and construct a new retention/detention
pond. A new system is also proposed for the Roosevelt Subdivision Area. In addition to
constructing a new stormwater system, a retention/detention facility is also proposed. Land
acquisitions will also be necessary for this proposed improvement. Another new system is being
proposed for the area around Eaton Road. This system will only require the construction of the new
stormwater system. The proposed pop-off for this system is to an existing stormwater pond south
of Eaton Road. The fourth proposed system is the area of 49™ Avenue at Lillian Highway. This
improvement will be to construct a new system around the 49™ Avenue area and discharge to the
existing county stormwater pond on Lillian Highway. Figure 4-1 shows the proposed drainage

improvements.

Lake Charlene / Querido Heights - Branch B.:

There are several areas within this basin that need to be addressed. The biggest concern in this area
is the amount of stormwater that is being diverted to Lake Charlene. Currently, Lake Charlene is at
full capacity and cannot take on any additional stormwater without causing extensive flooding in

and around the Lake Charlene Subdivision. It has recently been discovered that the County is
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proposing and/or has completed several new projects in the area of Lake Charlene. Several of these
systems are design to discharge directly or indirectly to Lake Charlene. The county systems that
are in place are in the Myrtle Grove Drainage Improvements Projects. This project is broken up
into seven systems. Of these seven systems, four of them will impact Lake Charlene. System B
and parts of the Jackson Street system will directly discharge to Lake Charlene and System C, D
and E will discharge to the pond on Myrtle Hill Circle which pops-off to Lake Charlene. Of these
four systems, all of systems B, C and D have been completed with the exception of the
interconnecting pipe that will link System D to System C. It is recommended that the County not
proceed with any more of these projects that transport more runoff to Lake Charlene. Even though
these systems have been mostly completed, there are several drainage improvements proposed in
this study that will virtually eliminate the drainage problems in and around Lake Charlene. There
are several separate areas that can be modified or re-design to achieve these improvements. One of
the first improvements that need to occur is the modification to the Lake Charlene dam and outfall.
This improvement will require that a large overflow structure be constructed at the south end of the
Lake Charlene channel. This overflow structure will help reduce the overall water level of Lake
Charlene and the channel associated with the Lake. The overflow structure will also help control
the flow rate that is discharged into the outfall system. In addition to the overflow structure, the
outfall system will need to be up-sized in order to get the necessary amount of water out of Lake
Charlene to aid in the reduction of the flooding conditions. Another proposed improvement is to
increase the size of the weir at the Lake Charlene Dam. The next proposed improvement is to take
the discharge pipe on North 69" Avenue out of service. Taking this pipe out of service and re-
designing the system on North 69" Avenue will reduce the amount of stormwater discharging into
Lake Charlene. A new discharge location is proposed for the North 69™ Avenue drainage system,
which is to pop-off into the wetlands off of Campbellton Lane. Other areas of improvements
involve up-sizing the storm sewer systems on 61* Avenue, Kittyhawk Drive, Lake Charlene Lane,
and Myrtle Hill Circle. In addition to up-sizing the system on Myrtle Hill Circle, the discharge pipe
from this system to Lake Charlene needs to be taken out of service and a new discharge constructed

and connected to the proposed 69" Avenue system.
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Should the above mentioned improvements to Lake Charlene be constructed excess capacity would
be created in Lake Charlene. This would allow additional improvements to be made in Lago Vista
Court. In particular an outfall for the three ponds in the Lago Vista development could be

constructed, as shown in Fig 4-1 “Lago Vista Ponds”.

Saint James Place - Branch C:

Most of the flooding problems in this Branch are either in the 100-year flood plain or not within the
county’s right-or-way. However, there is one area that does not have and existing stormwater
system in place. Currently, there is no existing stormwater system in the area Saint James Place.
The proposed improvements in this area will be to construct a new stormwater system designed for
the 25-year storm event on Saint James Place and Dowdy drive. This system will discharge to the

existing wetlands in the area.

lona Street / Bayshore Drive - Branch D:

This portion of the Barrancas Avenue system at lona Street will require minimal improvements to
alleviate the flooding in this area. The proposed improvements to this part of the system are to up-
size the pipes on lona Street and Bayshore Drive. The proposed improvements for the Iona Street
system are design for the 3-year storm event since this is a FDOT Highway and the improvements
for Bayshore Drive are designed for the 25-year storm event. This is a straightforward and cost

effective approach to alleviating the flooding in these areas.

Barrancas Avenue — Branch E:

Several options exist for addressing the flooding on Barrancas Ave; however the most straight
forward and cost effective solution would be to construct an additional outfall to Pensacola Bay.
There are several locations that a new outfall could be constructed. One such location has been
modeled in the proposed conditions model to illustrate the benefits of an additional outfall. The
suggested location would be to tie into the Barrancas system at Broadmoor Lane, south to Bayshore
Drive, east to Seamarge Circle and then south to Pensacola Bay. Easements would have to be
acquired from the residences in order to construct the outfall. If easements could not be acquired at

this location then moving the outfall over a street to the east or west would still serve the same
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purpose.

Jamison Street - Branch F:

The other portion of the Barrancas Avenue system will require more extensive improvements. This
portion of the Barrancas system is at capacity and cannot carry any additional stormwater. Due to
this, the proposed improvements for this system are to take the portion of the system on Jamison
Street that connects the Barrancas Avenue out of service and install a new system along Jamison
Street/Rue Max Street and discharge directly to Bayou Chico. This system will branch out to the
local areas that do not currently have an existing system. The proposed improvements for the new
system are designed for the 25-year storm event. This is a straightforward and cost effective

approach to alleviating the flooding in the area.

Edgewater Drive - Branch F':

Branch F is separated by Bayou Chico. The proposed improvement for the northern portion of the
basin is to extend and up-size the existing system on Edgewater and Chaseville Streets. The current
system does not have the capacity nor does it extend far enough to areas that have flooding
problems. The upgrades to this system are designed for the 25-year storm event. Also in the
northern portion of the basin, improvements are proposed for the drainage ditch on Frisco Road and
the Outfall pipe on eastern end of Edgewater Drive. The proposed improvement for the drainage
ditch on Frisco road is to install an outfall structure in the drainage ditch and a discharge pipe
directly out to Bayou Chico. The proposed improvement on the eastern end of Edgewater is to up-

size the discharge pipe that currently extends out to Bayou Chico.

Lakewood / Millwood Terrace - Branch F:

The proposed improvements for the southern portion of the basin are to construct a new drainage
system on Lakewood Road that will extend to most of the surrounding area. This new system will
require the construction of a new retention/detention facility on Lakewood Road. The proposed
location for the pond is on Lakewood Road across from Audusson Avenue. This property will need
to be acquired in order to construct the new facility. An outfall system will also need to be

constructed and is proposed to extend from the pond site across Lakewood Drive and out to Bayou
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Chico. A drainage easement will be required to construct this outfall. In addition, a new secondary
system is proposed for the northern area of Lakewood Drive. This system will extend down

Lakewood Drive and connect to the existing discharge structure.

Citrus Street - Branch G:

The proposed improvements in Branch G include adding a new storm sewer system along Citrus
Street. This proposed system on Citrus Street is designed for the 25-year storm event and will
extend from Anthony Street down to Jackson Street and discharge to the ditch just north of the CSX
railroad. In addition, this system will extend out to areas that do not have an existing stormwater
system. A large regional stormwater pond will be required on this area to make the system work,

therefore requiring land acquisition.

Old Corry Field Road - Branch H:

The proposed improvement for Branch H is also a straightforward approach. This improvement
includes adding a storm sewer system along Old Corry Field Road. The proposed system extends
from Border Street down to Jackson Creek, where it will discharge into Jackson Creek. This
system will extend out to areas that do not have an existing storm sewer system. This proposed

system is designed for the 25-year storm event.

West Highlands - Branch I:

There are two areas in Branch I that have improvements proposed. One of these areas is in West
Highlands, which does not have an existing stormwater system. The proposed improvements for
this area will be to construct a new stormwater system designed for the 25-year storm event. The
new system will be located on Kirk Street and extend from West Avery Street to West Gonzalez
Street and will extend to most of the surrounding area. This new system will also require the
construction of a new retention/detention pond. The proposed pond site is at the corner of Kirk and
Moreno Street. This pond site will need to be acquired in order to construct the pond. The

proposed pop-oft for this system will be to the Mobile Highway system.

Pen Haven - Branch I:
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The other proposed improvement for this basin is a new system for the Pen Haven Street area. This
system is currently under construction as a County improvement project and should solve the

flooding problems in this area.

Emory Drive - Branch K:

There are several areas in Branch K where improvements are proposed. The first area is located in
area of Emory Drive. The proposed improvements on Emory Drive are to install a new system
along Emory Drive and extend it to Stanford, Stetson, and Vanderbilt Roads. This system will
require a new retention/detention pond to be constructed. The proposed site for this pond is located
at the eastern end of Tulip Drive. This property appears to be owned by Escambia County, so no
land acquisition will be required. These proposed improvements are designed for the 25-year storm

event.

Roosevelt - Branch K:

The second area that improvements are proposed is located in the Roosevelt Subdivision area.
These improvements include a new storm sewer system along North 61* Street and will extend to
59" 60", 63", and 65™ Streets. This new system will require the construction of a new
retention/detention pond located just west of 61* Street. In order to construct the pond, land will

need to be acquired. These proposed improvements are designed for the 25-year storm event.

FEaton Road - Branch K:

The third location for proposed improvements is the area around Eaton Road. This system will run
along Eaton Road and extend to Feldor and Adkinson Drive. This improvement will only consist
of the construction of the new stormwater system. The proposed discharge location of this system
will be to the existing county stormwater pond south of Eaton Road. These proposed

improvements are designed for the 25-year storm event.

49" Avenue - Branch K:

The last of the improvements that is proposed for this basin is located in the area of 49™ Avenue.

The proposed improvement for this area is to construct a new stormwater system along 49"
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Avenue. This system will extend to the surrounding areas around 49™ Avenue and discharge into
the existing drainage ditch between 50™ Avenue and 52" Avenue. These proposed improvements

are designed for the 25-year storm event.

4.3 DRAINAGE IMPROVEMENT RESULTS

The fourteen proposed drainage improvement plans offer solutions that bring almost all the
flooding problem areas in the Warrington basin to within acceptable level of service standards
specified in the objectives. These results will offer solutions that will help eliminate flooding in
streets and yards during the 25-year storm event and eliminate residential and commercial flooding
during the 100-year storm event. The proposed improvements were designed using software
programs such as Storm CAD for storm sewers and Mod-Route for ponds to take advantage of the
built in design mechanisms within the software that ADICPR does not contain. The results of these
two programs are in Appendix E. The only exception to the design storm events is for the proposed
improvements that tie into FDOT storm sewers that are only designed for a 3-year storm. These
systems will have a 3-year capacity rather than a 25-year capacity unless available land can be
obtained for a pond. The Lake Charlene / Querido Heights improvements are upgrades and
expansion to an inadequate existing system. The design of this system was done with ADICPR
because of the numerous drainage components within Lake Charlene. Table 4-1 shows the
ADICPR model results storm for the proposed improvements. lona Road / Bayshore Drive up-
sizes the existing system for the western portion of the Barrancas system. Because this system ties
into an FDOT system designed to their standards of a 3-year storm event, it will only have a 3-year
capacity. Jamison Street improvements will require implementing a new system in the area where
currently there is only a very small insufficient system. This system will be spilt off from the
existing Barrancas system. Software results show no flooding conditions during the 25-year storm
for this project. The Saint James Place improvements propose a system to an area that currently has
no existing system. Software results show no flooding conditions during the 25-year system.
Edgewater Drive improvements are upgrades and expansion to an inadequate existing system.
Lakewood Drive / Millwood Terrace is in the southern portion of Branch F and will implement a
new system in the area where currently there is no existing system. Program results show no

flooding conditions during the 25-year storm for these proposed improvements. Citrus Street and
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Old Corry Field Road will implement new systems in the areas where currently there are no
existing systems. The Citrus Street system will require the construct of a regional stormwater pond.
Program results show no flooding conditions during the 25-year storm event for these proposed
improvements. The West Highlands project will implement a new storm sewer system in the area
where currently there are no existing systems. This system will require the construction of a new
stormwater pond. The software for this system shows no flooding conditions during the 25-year
storm event. Branch K will require the implementation of four new systems in the area where
currently there are no existing systems. Two of these systems (Emory Drive and Roosevelt) will
require the construction of new stormwater ponds and the other two systems (Eaton Road and 49"
Avenue) will discharge into existing county stormwater ponds. These systems show no flooding

conditions during the 25-year storm based on program results.
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5.0 WATER QUALITY ASSESSMENT

5.1 INTRODUCTION

Two previous studies reviewed were the 1993 NPDES Phase 1 MS4 Permit Application for
Escambia County and the Escambia County Stormwater Master Plan Needs Assessment prepared
in November 1994 both by HMM and CDM. These two studies provided relevant information to
water quality conditions. This analysis updates the water quality efforts of these two studies for the
Warrington Basin. Escambia County was issued the NPDES MS4 Permit in January 1999 and has
been required to submit annual update reports. The First, Second, and Third Year Annual Reports
to this permit prepared by HMM and CDM contain updated pollutant loading estimates. These
reports, however, have combined several of the original 41 basins in Escambia County and the data

is not very basin specific.

This analysis is simulated using the same modeling protocol as the NPDES MS4 Permit annual
reports with a more basin specific assessment. A spreadsheet, included in Appendix D, was used to
estimate the total annual loading of various pollutants for the basin based on land use categories.
This spreadsheet provides a basis for planning-level evaluations of long-term basin pollution loads
and the relative benefits of Best Management Practices (BMP’s) to reduce these loads. The 12
pollutants simulated in the loading analysis are the same 12 pollutants required by the
Environmental Protection Agency (EPA) for the NPDES MS4 Permits. These 12 pollutants are
five-day biochemical oxygen demand (BODs), chemical oxygen demand (COD), total dissolved
solids (TDS), total suspended solids (TSS), total Kjeldahl nitrogen (TKN), nitrite plus nitrate
(NO3+NOy), dissolved phosphorus (DP), total phosphorus (TP), cadmium (Cd), copper (Cu), lead
(Pb), zinc (Zn).

Since the proposed improvements for the Warrington Basin call for new stormwater management
facilities to resolve flooding problems, there is a potential for water quality improvements as well.
With the implementation of the proposed ponds, roadside swales, and underground treatment vaults
additional removal of pollutants can be achieved in the basin. The additional pollution reduction
will reduce annual pollutant loadings from the basin and improve the permit-ability of the proposed

improvements.
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5.2 HYDROLOGIC PARAMETERS

Annual rainfall data recorded at the Pensacola Regional Airport for the years 1949 through 2003
were obtained. Based on the data for this time period, the average annual rainfall was 62.15 inches.
The rainfall data is summarized in Table 5-1 at the end of this chapter. The years with no data

shown are years with incomplete records.

The water quality spreadsheet calculates annual runoff volumes for the pervious and impervious
areas in each land use category by multiplying the average annual rainfall volume by a runoff
coefficient. A runoff coefficient of 0.95 was used for the impervious surfaces and a runoff
coefficient of 0.10 was used for the pervious surfaces. The composite runoff coefficient for each
land use category is calculated by weighting the impervious and pervious coefficients with the

percent of directly connected impervious area (DCIA) for each land use category.

The Northwest Florida Water Management District’s (NWFWMD) Land Use / Cover
Classification System (FLUCCS) map for 1995 was used to determine the land use categories for
the basin. This map appears to be the most complete digital record of land use data for Escambia
County. Figure 5-1 at the end of this chapter shows the land uses from this map within the
Warrington Basin. To develop the water quality spreadsheet, the 90 plus FLUCCS land uses were
grouped into 13 general categories as used in the water quality modeling in the NPDES MS4 Permit

annual reports. Table 5-2 shows the 13-modeled categories compared to the FLUCCS land uses.

5.3 POLLUTION LOADING ANALYSIS

The water quality spreadsheet uses land use specific Event Mean Concentrations (EMC’s)
multiplied by the estimated runoff volumes to calculate the annual pollutant load from a specific
land use. The loads for each land use are added together to yield the annual pollutant load for the
basin. EMC’s are flow-weighted average concentrations defined as the sum of the stormwater
pollution loads divided by the runoff volume. EMC’s are widely used as the primary statistic for
evaluations of stormwater quality data and the stormwater pollutant-loading factor in analyses of

pollutant loadings.
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The EMC’s used in this analysis are the same used in the NPDES MS4 Permit annual reports. The
data used for the majority of the land use categories were obtained from the updated EMC database
for the southeastern United States. Nationwide EMC’s reported by the Federal Highway
Administration (FHWA) and EPA’s NURP program were used for major roadways. Table 5-3
summarizes the EMC’s used in this analysis and also sums up the acreages and percent DCIA for
each land use category. The annual runoff and pollutant loading estimates calculated by the water

quality spreadsheet are summarized in Table 5-4.

5.4 BEST MANAGEMENT PRATICES (BMP’s)

BMP pollution reductions are estimated by reducing the loading from a specific pollutant by a
relative amount related to the removal efficiency of a particular BMP and the drainage area covered
by that BMP. Currently, BMP’s in the basin are extended dry retention/detention ponds, which will
remain the same for the proposed BMP’s. Retention/detention ponds and roadside swales have
both been classified as dry retention/detention. Removal efficiencies for the individual pollutants
vary with the different BMP’s and these values are listed in Table 5-5. The removal efficiencies for

the treatment vaults are rough averages taken from several different manufactures.

Existing BMP’s have a drainage area of approximately 158.9 acres treated by dry
retention/detention ponds and approximately 558.7 acres treated by wet detention ponds. The
proposed BMP’s will provide an additional 474 acres of treatment by dry retention/detention ponds.
Table 5-5 summarizes the pollutant loading reductions for each of the existing and proposed

BMP’s.

Table 5-6 shows the pollutant loading estimates for the basin without existing BMP’s, with existing
BMP’s and with proposed BMP’s called for by the anticipated improvements. It can be seen that
while there is variation from parameter to parameter, the existing BMP’s reduce individual
pollutants by a range of about 1.2 to 9.2 percent. The addition of the proposed improvements
increases pollution removal so that the effective reduction ranges up to an additional 5.2 percent for
individual pollutants. Sediment-related parameters are reduced by about 2.1 percent overall,

nutrients by 0.9 percent and metals by 3.4 percent. By comparing the estimated pollutant loading
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for the Warrington Basin with and without the proposed BMP’s, it can be concluded that the

anticipated improvements will improve overall water quality within the basin.
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6.0 RECOMMENDATIONS

6.1 COST ESTIMATES

Preliminary cost estimates were prepared for the proposed improvements in each project. Table 6-1
at the end of this chapter summarizes the estimates. These estimates include the costs for land
acquisition for pond sites, engineering, construction costs, and contingencies such as mobilization,
traffic control, and existing utility relocations. Engineering and contingencies have been estimated
as percentages of the total construction costs. Unit prices were taken from the latest edition of the
Pricing Agreement. Land values were estimated by taking the appraised values from the current tax
rolls of the Escambia County Property Appraiser’s Office. These values were multiplied by a factor
of 1.5 since appraisal values tend to be less than market prices. An average land value per acre was

used for portions of parcels. By project, the total estimated costs are as follows:

Lake Charlene / Querido Heights - Branch B $ 5,060,253
Lago Vista Court — Branch B $ 151,914
Saint James Place - Branch C $ 675,196
Iona Road / Bayshore Drive - Branch D $ 178,536
Barrancas Avenue — Branch E $ 365,686
Jamison Street - Branch F $1,968915
Edgewater Drive - Branch F $1,175,776
Lakewood / Millwood Terrace - Branch F $ 3,373,773
Citrus Street - Branch G $2,156,353
Old Corry Field Road - Branch H $ 1,590,252
West Highlands - Branch I $ 2,686,125
Emory Drive - Branch K $ 476,795
Roosevelt - Branch K $ 3,374,652
Eaton Road - Branch K $911,957
49th Avenue - Branch K $ 1,233,257
Total Cost $ 25,013,754
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6.2 PRIORITY RANKING CRITERIA

To help quantify the proposed drainage improvements, a matrix was developed to rank the
improvements. The matrix is based on eight categories with six of these categories given points
ranging from 0 to 10. The other two categories, flooding conditions and cost versus benefit, are
weighted from 0 to 20. The points from the eight categories are summed for each project to
produce a total score. Table 6-2 shows the matrix and the points given to each of the proposed
improvements. This matrix was used to prioritize the proposed improvements within the
Warrington Basin. The following is an explanation of the categories and scoring used in the

Priority Ranking Matrix:

Improves Flooding Conditions: This category deals with improving existing flooding
problems. A score of 16 to 20 indicates eliminating the most severe flooding problems such as
flooding inside of homes and or businesses and roadway flooding of primary arteries and
evacuation routes. Reducing severe yard, street and parking lot flooding and roadway flooding of
secondary arteries and collectors would score in the range of 11 to 15. Improving moderate yard,
street and parking lot flooding scores 6 to 10 and minor drainage conditions such as shallow

puddles that tend to stand for periods of time after a rainfall event scores O to 5.

Improves Water Quality: This category rates the reduction of pollutants in stormwater runoff

from the basin. A score of 8 to 10 would specify a significant reduction in pollutant loadings from
an area that had a direct discharge to a surface water body with known water quality problems.
Good to moderate overall reductions in pollutant loadings indicates a score of 4 to 7 and low to no

reductions scores 0 to 3.

Provides for Future Growth / Development: This category scores the improvements based on the

capacity of future growth and development the improvement provides. An improvement that
provides stormwater treatment and conveyance for the majority of undeveloped areas would score
in the range of 8 to 10. Improvements that supply capacity for portions of the undeveloped areas
score 4 to 7. A score of 0 to 3 indicates that the area is either completely built-out or the

improvement only provides for minor increases in runoff numbers.
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Construct-ability: This category ranks the improvements on the ease or difficulty of building

the project. A project that can be built fairly easily using straightforward construction techniques
employed by the majority of local contractors that bid County jobs would score 8 to 10. A project
that is more difficult but can still be accomplished by some of the local contractors with the aid of
some specialty subcontractors and techniques would score 4 to 7. A score of 0 to 3 would be an
extremely difficult to construct project that very few or none of the local contractors could build

and would require out of town specialist.

Permit-ability:  This category refers to the ease or difficulty of obtaining the necessary permits
from the various regulatory agencies required to construct the improvements. A score of 8 to 10
identifies a project that does not require any permits or requires only general permits that can be
easily obtained. A project that scores 4 to 7 requires permits that are more difficult to obtain but
should still be granted by the regulatory agencies. A project that requires permits that have a good

chance of being denied by one or more of the regulatory agencies scores 0 to 3.

Impacts Environmentally Sensitive Areas: ~ Wetlands, shoreline protection zones, aquatic

preserves, outstanding Florida waters, threatened or endangered species habitats, fishery and marine
habitats, floodplains, potable water wells, areas containing endangered or threatened plants or
vegetation, and areas identified by the Florida Natural Areas Inventory (FNAI) are all classified as
environmentally sensitive areas. Any project having a negative impact on these areas would score a
zero. A project that provides positive effects or has no impacts at all on these areas scores a ten.
The potential for negative impacts to these areas would be scored a range of 1 to 9 based on the

probability with nine being the lowest and one the highest.

Dependent / Independent: If a proposed improvement is a stand-alone project and independent

of any other projects, it receives a score of ten for this category. If a proposed improvement cannot
be implemented until another project is constructed first, it is considered a dependent project and
receives a zero for this category. Projects with portions of the project dependent on other project

are scored 1 to 9 based on the percentage of the overall project that is dependent.

Cost Versus Benefit:  This category takes several factors into consideration. The project is rated

based on the number of residences and businesses that benefit from the improvements, the severity
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of flooding these residencies and businesses are experiencing, the appraised values of the
residencies and businesses, and the cost to implement the proposed improvements. A score of 16 to
20 indicates a good rate of benefit for the cost to construct the project. A moderate rate of benefit
for the cost to construct the improvements would score in the range of 11 tol5 and a low rate of
benefit per cost would score 6 to 10. A score of 5 or less would indicate a project that cost more

than the value of the residences and businesses that flood.

6.3 RECOMMENDED PLAN OF ACTION

Based on the total score of each proposed improvement, the projects are broken down into four
priority classifications. A Class I priority would designate a project that has a total score in the
range of 80 to 100. Class I priority projects should be placed on the County’s Capital Improvement
Projects (CIP) list as the most immediate projects to be implemented. A score in the range of 60 to
79 would indicate a Class II priority and this class of projects should be placed on the CIP list to be
implemented just behind the Class I projects. A Class III priority would be a project that scores 40
to 59 and the Class III projects should be placed on the CIP list to be implemented with any
remaining funds left over after all Class I and Class II projects are complete. Any project scoring
less than 40 is considered a Class IV priority. This class of projects should be placed at the bottom
of the CIP list. It would probably be more feasible and cost effective for the County to look into
buying-out and abandoning the residencies and businesses with severe flooding problems in the

Class IV areas rather than implementing the proposed improvements.

The proposed drainage improvement projects for the Warrington Basin are listed below in order of

priority along with their total scores and their priority classification:

Priority Project Score Class
1 Lake Charlene / Querido Heights - Branch B 71 II
2 Jamison Street - Branch F 67 11
3 Lakewood / Millwood Terrace - Branch F 67 11
4 Emory Drive - Branch K 67 I
5 Citrus Street - Branch G 66 11
6 Old Corry Field Road - Branch H 66 I
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7 West Highlands - Branch I 65 II
8 Edgewater Drive - Branch F 64 I
9 Lago Vista Court — branch B 62 I
10 Roosevelt - Branch K 60 II
11 Barrancas Avenue — Branch E 59 I
12 Iona Road / Bayshore Drive - Branch D 56 1
13 Eaton Road - Branch K 52 I
14 49th Avenue - Branch K 51 I
15 Saint James Place - Branch C 45 I

Lake Charlene / Querido Heights scores the highest and rates a Class II priority. It should be placed
at the top Class II priority projects. Jamison Street, Lakewood Drive, and Emory Drive all score
second and also ranks as a Class II Priority. These should also be placed on the CIP list with the
rest of the Class II projects. Citrus Street and Old Corry Field Road score third and are also rated a
Class II Priority. These projects should be placed on the CIP list with the Class II priority projects.
Roosevelt and Lago Vista Court are the last of the Class II projects. Barrancas Avenue ranks at the
top of the Class III priorities, followed by Iona Road, Eaton Road, 49™ Avenue and lastly Saint
James Place. All of these projects should be placed on the CIP list with the rest of the Class III

projects.
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