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EXECUTIVE SUMMARY

The purpose of this evaluation was to determine the possibility of increasing the storage
and treatment volume of the Long Hollow Pond and to determine possible drainage
improvements that will minimize flooding at the intersection of Palafox Street and
Maxwell Street.
The total land in the Long Hollow Stormwater Basin evaluation includes approximately
1882 acres. The watershed that contributes stormwater runoff to the Long Hollow Pond
is approximately 1700 acres. The City lands located in the evaluation area are
approximately 745 acres.
The existing conditions of the contributing lands were investigated, photographed and
documented. Drainage sub-basins and areas were established from the investigations,
available maps and City-provided GIS data. Hydraulic models were developed for the
sub-basins and calibrated from known conditions. Storm events were routed through the
basins to establish maximum pond stages and discharges.
The one-inch treatment volume over City land was calculated at approximately 62 acrefeet. The stage in the Long Hollow Pond corresponding to that volume is approximately
35.4 feet. A weir installed on the end of the existing discharge pipe at elevation 35.4 feet
causes the pond to overflow the top of bank.
Expansion of the Long Hollow Pond is necessary to provide one-inch treatment over the
City land. Adequate area is available in the existing pond to provide the one-inch
treatment volume; however, adequate spoil area is not available at the pond site. An
Environmental Assessment of the pond soils indicated elevated levels of arsenic. This
issue may limit spoil disposal opportunities. The cost associated with the pond expansion
was estimated between $500,000 and $600,000.
The drainage conveyance system at the intersection of Palafox Street and Maxwell Street
does not have adequate capacity for the associated inflows under full flow conditions.
Extending the 58”x91” elliptical concrete pipe directly to the Long Hollow Pond and rerouting the intersection inlets to the 58”x91” pipe will reduce the frequency and
magnitude of the intersection flooding. The cost associated with the pipe expansion was
estimated between $150,000 and $200,000.
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LONG HOLLOW STORMWATER BASIN
Storage and Treatment Volume
Evaluation

I.

Introduction
The Long Hollow Stormwater Pond was constructed in the 1940’s by the City of
Pensacola to relieve flooding in the Guillemard Street / Tarragona Street corridor
(Long Hollow Basin). During the 1970’s the Florida Department of Transportation
(FDOT) expanded the facility as part of the Interstate I-110 construction to provide a
source of fill and stormwater control for the interstate improvements. The FDOT
installed a new outfall from the pond with connection to the new I-110 stormwater
conveyance system and the sluice gate on the original outfall structure was closed to
minimize discharge and flood potential downstream of the pond.
The City of Pensacola initiated this study of the Long Hollow Basin to accomplish
two primary goals:
•
•

Evaluate the potential to increase the level of stormwater treatment
Evaluate the potential to provide more effective flood control

To accomplish these goals the Long Hollow Stormwater Pond was evaluated for
conversion from a detention facility to a retention facility for significant storm
events and the pipes discharging to the north side of the pond were reviewed for
available capacity and feasible conveyance improvements.

II.

Existing Conditions
The total land area included in the Long Hollow Stormwater Basin evaluation
includes approximately 1882 acres with approximately 745 acres located within the
City Limits. The drainage basin is divided into three distinct sub-basins. For
identification this report refers to the three sub-basins as the Herman Street Basin
(Basin 3), L Street Basin (Basin 2), and Long Hollow Basin (Basin 1). Exhibit II-1
illustrates the approximate sub-basin locations and drainage areas.
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Herman Street Basin
The Herman Street Basin is located in the northwest quadrant of the evaluation area
with a stormwater pond located at the northeast corner of Herman Street and Pace
Boulevard. The pond is owned and maintained by FDOT and primarily serves a
portion of Pace Boulevard and the adjacent lands. The sub-basin drainage area that
discharges to the facility includes approximately 77 acres. From City-provided GIS
topographic information, the pond has a capacity of approximately 32 acre-feet with
a top of bank area of approximately 4 acres. The identified pond inflow pipes
include a 48” pipe from Pace Boulevard and an 18” pipe from a private detention
pond located north of the facility. The overflow structure is located at the southeast
corner of the pond. The overflow structure is connected to the stormwater
conveyance system along Herman Street with a 36” pipe. The conveyance system
on Herman Street has been plugged at the connecting inlet. Stormwater discharges
from the pond only when the water stage exceeds the grate elevation of the
connecting structure. The grate elevation is set near the pond top of the bank.
Stormwater that overflows from the pond will flow to the L Street Basin via the L
Street stormwater conveyance system. The pond was holding water at the time of
investigation. Exhibit II-2 illustrates the pond top of bank and location of pictures
taken at the site. Exhibit II-3 includes the pictures listed in Exhibit II-2.
L Street Basin
The L Street Basin is located in the north and west quadrants of the evaluation area
with a stormwater pond located at the southeast corner of L Street and Leonard
Street. The pond is owned and maintained by Escambia County. The sub-basin
drainage area that discharges to the pond includes approximately 780 acres. The
pond has a capacity of approximately 39 acre-feet with a top of bank area of
approximately 5 acres. The identified pond inflow pipes include a 72” pipe from L
street and an 18” pipe from the adjacent recreation center on the east side of the
pond. Two pond outfall pipes were identified. The primary outfall is a 36” pipe
located at the end of a ditch on the east side of the pond. The secondary outfall
includes a drainage structure with a 24” pipe that runs parallel to the south and above
the primary outfall pipe. The west wall of the secondary outfall structure has been
removed. The pond discharges directly to these two outfall pipes when the water
level in the pond reaches the pipe invert elevations. The 36” pipe connects to the
Leonard Street drainage conveyance system and the 24” pipe connects to the E
Street drainage conveyance system. Both of these pipes discharge to the Long
Hollow Basin. The pond was holding water at the time of investigation. Exhibit II-4
illustrates the pond top of bank and location of pictures taken at the site. Exhibit II-5
includes the pictures listed in Exhibit II-4.
Also identified in the pond was a reservoir structure for the sump discharge from the
basement of the old Escambia County Jail. This structure is maintained by Escambia
County. The reservoir discharges to the Leonard Street Pond when water levels
reach the top of the structure.
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Long Hollow Basin
The Long Hollow Basin is located primarily in the southeast quadrant of the
evaluation area with a pond located south of Jordan Street between Palafox Street
and the CSX Railroad. The pond is owned and maintained by the City of Pensacola.
The sub-basin drainage area that contributes to the facility includes approximately
920 acres. The pond has a capacity of approximately 117 acre-feet with a top of
bank area of approximately 13 acres. Nine pond inflows were located during field
investigations. A 5’x12’ box culvert, a 60” pipe and an 18” pipe were located at the
north end of the pond. A 66” pipe connects from Hernandez Street. A 15” pipe
connects from commercial property on the west side near Lakeview Drive. An 18”
pipe connects on the west side from Avery Street. A 24” pipe connects on the west
from Avery and Guillemard Streets and two 24” pipes connect on the west from
Guillemard Street. The primary discharge from the pond is a 60” pipe that
discharges east to the I-110 stormwater conveyance system with ultimate discharge
to Pensacola Bay. The secondary discharge from the pond is a 5’x10’ concrete
structure with a sluice gate and 6 rectangular weirs. The weirs are 10’ long and 7”
high located just below the top slab of the structure with 3 slots per long side. This
structure discharges to a brick arch pipe that runs down Tarragona Street. The sluice
gate was closed and the pond was holding water at the time of investigation. In the
pond area the sanitary sewer collection system from the previous residential
development area remains and crosses the pond bottom at the platted right-of ways.
Several sanitary sewer manholes are located in this area. When the FDOT enlarged
the pond in the 1970’s, they excavated around the existing sanitary sewer mains
creating 3 internal cells. Those cells are interconnected by drainage pipes. The
sanitary sewer mains are now inactive and have been abandoned. A radio tower is
located in the north portion of the pond. The tower has 6 primary guy wires that are
anchored in the pond area. The tower controls are mounted on a platform above the
pond bottom. Exhibit II-6 illustrates the pond top of bank and location of pictures
taken at the site. Exhibits II-7, II-8, and II-9 include the pictures listed in Exhibit II6.
Excluded Areas
The City of Pensacola recently completed construction of a new stormwater
retention facility located north of Herman Street and east of Palafox Street. The subbasin drainage area that contributes to the facility includes approximately 29.6 acres,
shown as Excluded Area 1 on Exhibit II-1. The pond was designed as a 100-year
facility to retain all stormwater runoff from the associated drainage area. A sand
chimney was installed at the bottom of the pond to provide recovery of captured
stormwater. No outfall from the pond was provided. Excluded Areas 2 & 3 are
industrial areas with their own retention facilities.
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Intersection of Palafox Street and Maxwell Street
Drainage improvements at the intersection of Palafox Street and Maxwell Street
include a combination of curb inlets, pipes and box culverts. A 72” pipe is located
on the north side of Maxwell Street between Baylen Street and Palafox Street. The
pipe connects to two-2’x8’ box culverts that cross Palafox Street. The two box
culverts connect to a 3’x10’ box culvert. The 3’x10’ box culvert crosses Maxwell
Street and connects to two 72” pipes. The two pipes connect to a 5’x12’ box culvert
that discharges to the Long Hollow Pond. A 58”x91” elliptical pipe is located on
the south side of Maxwell Street from Baylen Street to the 3’x10’ box culvert across
Palafox Street. The pipe connects directly to the box culvert. Six curb inlets are
installed at the intersection. Drainage pipes along Palafox Street connect to the
2’x10’ box culverts from the north and south.

III.

Evaluation Methods
The Soil Conservation Service TR-55 methods were utilized to calculate storm
runoff volumes, peak discharge rates and the necessary storage volumes for the
stormwater ponds. Using those methods, the sub-basins areas for individual
outfalls were determined. For each area a composite SCS runoff curve number was
calculated based on the hydrologic soil group, cover type, percent impervious area
hydrologic condition and knowledge of the drainage basin. The time of
concentration and travel time for each sub-basin was calculated based on the surface
roughness, sub-basin shape and flow patterns, sub-basin slopes and existing
conveyance systems.
The Interconnected Channel and Pond Routing program (ICPR) by Streamline
Technologies was used to route storm events through the drainage basins. A macro
approach was used and individual pipes were not included in the routing. The 25,
50 and 100-year storm events were chosen for flood routing. Those events were
routed with 8 and 24-hour duration storms. The routing was performed with the
maximum allowable storage in the pond and a tailwater condition on the discharge
from the Long Hollow Pond. After routing, the hydraulic model was calibrated by
adjusting curve numbers, time of concentrations and infiltration rates to represent
known conditions and stages from past extreme rainfall events. The routing does not
account for sequential storm events. Extreme conditions such as prolonged periods
of rainfall combined with hurricanes and high tides will result in different peak flow
rates and pond stages. Exhibit III-1 illustrates the stormwater trunk lines that
interconnect the three ponds.
Mannings Equation was utilized to calculate pipe and culvert capacities at the
intersection of Palafox Street and Maxwell Street. The pipes and culverts were
evaluated under full flow conditions and minimal slopes. Pipe and culvert capacities
were summed along the conveyance system to determine potential deficiencies of
the system.
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IV.

Findings
Stormwater Routing
The Herman Street Pond appears to capture 100% of the runoff from the associated
drainage area providing approximately 17 acre-feet of storage at the maximum water
surface stage. The results of the routing suggest that the pond will discharge only
during sequential storm events combined with extreme conditions such as hurricanes
and prolonged periods of intense rainfall.
The L Street Pond provides approximately 1 acre-feet of storage before discharging
from the pond. The pond operates primarily as a detention facility for flood control
with minimal treatment. During significant storm events the captured stormwater
will exceed the top of bank on the east side of the pond and overflow to Leonard
Street.
The Long Hollow Pond provides some level of stormwater treatment due primarily
to the distance from inflow to outflow. The outflow pipe is located near the bottom
of the pond and provides a direct discharge to the I-110 conveyance system. The
pond has approximately 2 feet of standing water suggesting that the bottom of the
pond has silted over preventing effective percolation of captured stormwater.
Storage of stormwater begins at the existing water surface elevation and stormwater
discharges from the pond immediately upon reaching the invert of the outfall pipe.
During the 50-year and 100-year storm events it appears that the pond stage will
reach the rectangular weirs of the secondary outfall structure and discharge to the
brick arch pipe that runs along Tarragona Street.
Storm routing through the associated sub-basins generated the following results for
the Long Hollow Pond:
Event
25 Year
50 Year
100 Year
25 Year
50 Year
100Year

Duration
8 Hour
8 Hour
8 Hour
24 Hour
24 Hour
24 Hour

Max. Stage
33.3
36.1
37.4
36.8
38.7
39.2

Palafox/Maxwell Street Conveyance System
The available pipe and culvert capacities at the intersection of Palafox Street and
Maxwell Street were calculated as follows:
Pipe
18” RCP
24” RCP

Slope
0.30%
0.30%
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Capacity
6 CFS
14 CFS

72” RCP
72” RCP
58”x91” RCPE
2’x8’ Culvert
3’x10’ Culvert
5’x12’ Culvert

0.20%
0.30%
0.20%
0.30%
0.50%
0.50%

210 CFS
330 CFS
210 CFS
94 CFS
289 CFS
768 CFS

The calculated peak inflow to the two-2’x8’ box culverts is 248 CFS under full flow
conditions and the calculated capacity of the two box culverts is 188 CFS. The
calculated peak inflow to the 3’x10’ box culvert is 398 CFS and the calculated
capacity of the culvert is 289 CFS. The two-2’x8’ culverts and the 3’x10’ culvert do
not have adequate capacity for the associated inflows under full flow conditions.
Using the system configuration, inlet and exit losses at the connections will
substantially increase the hydraulic grade line of the system. During extreme peak
flows, it is expected that stormwater will back out of the curb inlets and flood the
street intersection.

V.

Recommendations
Improving Long Hollow Basin Treatment Capacity
The first goal of this report is to evaluate the potential to increase the level of
stormwater treatment in the Long Hollow Basin. The City of Pensacola has adopted
a one-inch treatment requirement for new developments with a goal of achieving
50% treatment basin wide. The drainage area within the City limits includes
approximately 745 acres. The volume required to provide one-inch treatment over
that area is 2,704,350 CF (62 Acre-feet). The stage in the Long Hollow Pond that
corresponds to that volume is approximately 35.4 feet, assuming that storage begins
at the existing pond water surface elevation. Exhibit V-1 illustrates the existing
Long Hollow Pond configuration, points of discharge, contours and corresponding
areas. Topographic information was taken from City-provided GIS data.
For effective treatment, stormwater should not discharge until the treatment volume
is captured. The storm routing indicates that the pond discharges almost
immediately upon receiving stormwater. Delaying discharge from the pond until the
treatment volume is captured will increase the maximum water surface elevation.
To estimate the maximum pond stage resulting from a delayed discharge, the Long
Hollow Basin was routed with a weir structure installed on the end of the existing
60” discharge pipe. The weir elevation was set at elevation 35.4 feet to provide oneinch treatment. The routing suggests that the water stage in the pond would exceed
the top of bank during the 100-year event with a maximum water surface stage of
approximately 41 feet. This stage increase is due to the loss in storage volume and
delay in discharge from the pond.
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To achieve more treatment of stormwater without flood impacts downstream, the
pond needs to be expanded. The City lands surrounding the existing pond are
available for pond expansion, although the available lands cannot provide 62 acrefeet of additional volume without substantial impacts to the vegetative buffer around
the perimeter of the pond.
Exhibit V-2 illustrates a recommended reconfiguration of the pond so that it would
provide the maximum storage with minimal impacts to the existing vegetation. This
concept provides approximately 31 acre-feet of additional storage in the pond. The
pond bottom is shown at elevation 25.5 to remove the sediment that may be causing
the pond to hold water. The berms along the abandoned sanitary sewer collection
system are removed to the new pond bottom elevation. Grading at the north end of
the pond is designed to avoid impacting the existing radio tower as shown.
To evaluate the hydraulics of the reconfigured pond the Long Hollow Basin was
routed with a weir installed on the end of the existing 60” discharge pipe. The weir
elevation was set at the elevation corresponding to one-inch treatment (33.4) and an
alternate of one-half inch treatment (31).
The results from the routing suggest that the one-inch treatment volume can be
provided with minimal changes to the maximum water surface stage. The maximum
stage in the expanded pond was calculated at less than 3 inches above the maximum
stage in the existing pond for the 100-year event. The alternate weir elevation
decreased the maximum stage slightly, with peak discharge from the pond during a
similar period of time.
A Limited Environmental Site Assessment was prepared in 2002 by PSI to evaluate
potential contaminants in the upper 6 feet of soil in the pond. The results suggest
that the surficial soils at the pond appear to be impacted by arsenic at levels
exceeding State Residential Direct Exposure Criteria. Further soil testing will be
required to accurately determine levels of toxicity. The City lands adjacent to the
pond are not large enough to store or stockpile 31 acre-feet of spoil. In the instance
of exceeding levels of arsenic, arrangements would need to be made for proper
disposal of excavated soils off-site.
Annual pollutant loads are expected to be similar to the Carpenters Creek Watershed
as indicated in the Dames & Moore report prepared for the City of Pensacola in
2000. The estimated annual pollutant loads in the report were based on the
relationship between land uses, runoff volume and pollutant event mean
concentrations. Using the annual pollutant loads for similar land areas in the Dames
& Moore report, the annual pollutant load of suspended solids to the Long Hollow
Basin can be estimated at approximately 229,900 pounds per year. Based on the
expected particle size distribution of the suspended solids, and the pond size and
shape, the Long Hollow Pond should be very effective in suspended solids removal
with near 100 percent capture of particles larger than 100 microns. Expansion of
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the pond and installation of a weir on the pond discharge pipe will provide very
effective removal of silt size particles, especially for short duration storm events.
The construction costs for the pond expansion is expected to be in the range of
$500,000 to $600,000. This estimate assumes that the excavated soils are suitable
for reuse. Should the soils be considered contaminated and require disposal, the
costs could deviate substantially from the estimate.
Minimizing Flooding at Intersection of Palafox Street and Maxwell Street
The second goal of this report is to evaluate the potential to provide more effective
flood control at the intersection of Palafox Street and Maxwell Street. Although the
reconfigured pond increases the maximum stage, the maximum discharge is minimal
through the secondary overflow structure. Overflow occurs during the 100-year
event. Decreasing the weir elevation will decrease the pond maximum stage and
limit overflow to downstream facilities to the most extreme conditions; however, the
quality of the stormwater discharge will diminish for smaller storm events.
Drainage improvements at the intersection can minimize localized flooding during
most storm events. The first (ultimate) alternative is to replace the existing pipes
and culverts with one culvert having the capacity to handle the expected peak flows.
This concept would require substantial rework of the intersection and impacts to
multiple utilities. Another alternative is to extend the 58”x91” RCPE directly to the
Long Hollow Pond and route the curb inlets at the intersection to the 58”x91” RCPE.
The connections to the existing culverts could remain to maximize efficiency.
Under this concept the intersection will flood during extreme events, but the
frequency and magnitude would decrease. The cost for the second alternative is
expected to be in the range of $150,000 to $200,000.
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PRELIMINARY COST ESTIMATE

PROJECT NAME: LONG HOLLOW POND EXPANSION
CLIENT: CITY OF PENSACOLA
ESTIMATED BY: MDL
NO DESIGN COMPLETED
ITEM
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

DESCRIPTION
Clearing and Grubbing
Earthwork
Sod
Weir Structure
Dewatering

QUANTITY
10.50
51,000.00
14,500.00
1.00
1.00

DATE: JUNE 2004
REVIEWED BY:

UNIT
Ac
CY
SY
EA
LS

UNIT
PRICE
6,000.00
6.00
3.25
8,500.00
25,000.00

AMOUNT
63,000.00
306,000.00
47,125.00
8,500.00
25,000.00

SUBTOTAL
CONTINGENCY @ 20%
TOTAL CONSTRUCTION COST
ENGINEERING
SURVEYING
GEOTECHNICAL

449,625.00
89,925.00
539,550.00

TOTAL PROJECT COST

539,550.00

PRELIMINARY COST ESTIMATE

PROJECT NAME: PALAFOX/MAXWELL STREET CONVEYANCE IMPROVEMENTS
CLIENT: CITY OF PENSACOLA
DATE: JUNE 2004
ESTIMATED BY: MDL
REVIEWED BY:
NO DESIGN COMPLETED
UNIT
ITEM
DESCRIPTION
QUANTITY UNIT
PRICE AMOUNT
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Selective Demolition
58"x91" RCPE
Headwall
Junction Box
18" RCP
24" RCP
Rip-Rap
Sod
Lateral Road Patch
Type F Curb
Sidewalk

1.00
350.00
1.00
8.00
100.00
50.00
10.00
750.00
75.00
140.00
75.00

LS
LF
EA
EA
LF
LF
SY
SY
SY
LF
SY

20,000.00
135.00
6,250.00
5,000.00
35.00
45.00
100.00
3.25
15.00
12.00
25.00

20,000.00
47,250.00
6,250.00
40,000.00
3,500.00
2,250.00
1,000.00
2,437.50
1,125.00
1,680.00
1,875.00

SUBTOTAL
CONTINGENCY @ 20%
TOTAL CONSTRUCTION COST
ENGINEERING
SURVEYING
GEOTECHNICAL

127,367.50
25,473.50
152,841.00

TOTAL PROJECT COST

152,841.00

