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1.0 PURPOSE AND STUDY AREA
The City of Mary Esther, Florida (the City) retained Barge Design Solutions, Inc. (Barge) to provide
a high-level planning evaluation of the City’s wastewater disposal options as part of a larger
assessment of the City’s current infrastructure and to evaluate potential improvements and
modifications to current wastewater treatment operations that may reduce costs and simplify
operations.
The City is located in Okaloosa County in the northwestern Florida panhandle (Figure 1). It is
bounded by the U.S. Air Force’s Hurlburt Field to the west, by the city of Fort Walton Beach to the
north and east, and by the Santa Rosa Sound to the south. According to the 2020 census, the
City had a total population of 3,982. As Figure 1 illustrates, Mary Esther is land-locked which limits
geographical growth. A previous study assessed growth patterns and concluded the City was
growing at 0.45 percent per year (Mott MacDonald, 2019). The operations of the facility, including
the water system, is contracted through an annual operations and maintenance (O&M) agreement
with Jacobs, Inc. that is renegotiated every three to five years.
The City owns and operates the Mary Esther Wastewater Treatment Facility (WWTF). The WWTF
first came online in 1950 and has been modified several times. The current facility is composed
of a collection of oxidation ditches, clarifiers, and a package (integral treatment and clarification)
treatment plant. The package plant and one of the oxidation ditches are permanently out of
service, resulting in reduced treatment efficiency and capacity and increased operating costs. The
current permitted treatment capacity of the WWTF is 1.1 million gallons per day (MGD) Annual
Average Daily Flow (AADF).
In 2019, the City commissioned a study of their wastewater treatment system to address these
problems (Mott MacDonald, 2019). The cost to rehabilitate or replace the system was compared
to the cost of doing nothing. That report concluded that the most cost effective, environmentally
sound, and implementable alternative was to upgrade the existing facilities at a total project cost
of $11,060,000 ($13.1 million in 2022 dollars).
The City enlisted Barge to evaluate one additional alternative: replacing the existing Mary Esther
WWTF with a master pump station and pumping Mary Esther’s sewage to a neighboring facility
for treatment and disposal. This alternative would require the City to construct a new master pump
station and force main, along with flow equalization to mitigate wet weather impacts; however, it
would allow the City to discontinue the operation of the aging WWTF and enable the City to focus
on the rehabilitation of the aging collection system.
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Figure 1: Mary Esther, Florida, and Surrounding Communities
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2.0 EXISTING FLOWS AND FLOW PROJECTIONS
Monthly operating reports (MORs) were provided by the City for the period between August 2020
through August 2021 with the exception of January 2021. Influent flows to the existing plant were
escalated by the annual growth rate of 0.45 percent over 30 years to provide an estimate of the
future flow conditions, assuming no change in per capita wastewater generation rates due to
further decay of the collection system or more widespread use of conservation measures, greater
commercialization with high water users, or increased wet weather events or droughts due to
climate change. This period was evaluated to provide summary statistics of the current and
projected average and extreme daily flow conditions. Table 1 summarizes these flows.
Table 1: Current and Projected Wastewater Flow Rates to the Mary Esther WWTF
Flow Condition
Current
Future
(MGD)
(MGD)
Minimum Daily Flow
0.221
0.225
Average Daily Flow
0.538
0.615
Maximum Month Average
0.840
0.961
Flow
95th Percentile Flow
0.979
1.12
99th Percentile Flow
1.69
1.93
Therefore, the new master pump station will need to have capacity to pump a future peak daily
flow of 1.93 MGD and turndown to pump a current minimum flow of 0.221 MGD. These values
assume all the wastewater generated in the collection system makes it to the WWTF. Significant
overflows not accounted for in these reports will increase average and peak wastewater flow
rates.
3.0 ALTERNATIVE PUMPING ROUTES
Two alternatives were identified for the ultimate disposal of the City’s sewage. Alternative 1
requires pumping Mary Esther’s sewage into the City of Fort Walton Beach (Fort Walton Beach)
collection system. The sewage would then be pumped via Fort Walton Beach’s pump station for
treatment at the Okaloosa County Arbennie Pritchett Water Reclamation Facility (Okaloosa
County WRF). Alternative 2 requires discharging Mary Esther’s sewage directly into the Okaloosa
County WRF so no subsequent pumping would be required. Both alternatives are discussed in
further detail below.
3.1 Alternative 1: Pump to Fort Walton Beach
For Alternative 1, a force main would run from the new master pump station at the current Mary
Esther WWTF site east along Hollywood Boulevard for approximately 2.5 miles before turning
south to tie into the Fort Walton Beach system just west of Robinwood Drive (Figure 2).
Approximately 14,400 linear feet (LF) of 12-inch (in.) ductile iron pipe would be required. The
route is fairly flat with a maximum surface elevation of approximately 10 feet above the elevation
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at the existing Mary Esther WWTF site. The overall route discharges at a surface elevation below
the elevation of the existing Mary Esther WWTF site.
3.2 Alternative 2: Pump to Okaloosa County
Alternative 2 requires a considerably longer force main than Alternative 1. For Alternative 2, a
force main would run from the new master pump station at the current Mary Esther WWTF site
along the route identified in Figure 3 before discharging into the Okaloosa County WRF. Overall,
the alternative would require approximately 39,000 LF of 12-in. ductile iron force main. In addition,
this alternative would require considerably more pumping energy. The highest point along this
route is over 70 feet above the elevation at the existing Mary Esther WWTF site.
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Figure 2: Force Main Route from the Mary Esther WWTF to the Fort Walton Beach Collection System
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Figure 3: Force Main Route from the Mary Esther WWTF to the Okaloosa County WRF
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4.0 CAPITAL COSTS OF ALTERNATIVES
Opinions of probable construction cost were developed for each alternative and included:
A new force main including:
•
•
•

Pipe, fittings, valves, and an allowance for air release valves for a 12-in. force main.
Site work, erosion and traffic control, and site restoration.
Both alternatives assume most installation is open cut. There is a limited allowance for
jack and bore construction.

A new master pump station including:
• Submersible pumps, variable frequency drives (VFDs), and miscellaneous electrical
required to deliver sewage to the discharge point.
• A comminutor/screening channel, valve vault, and pump wet well.
• A bar screen, comminutor, access ladder and hatches, and an allowance for odor control.
• Valves, fittings, gages, flow meters, and safety and operational instrumentation and
controls.
• Site electrical and a backup generator.
Modification of the existing ground storage tank and a new 0.2 MG ground storage tank to provide
limited flow equalization including:
• Valves, pressure transducers, float switches and site piping.
• Demolition of existing tank equipment and cleaning and miscellaneous repair of the
existing tank.
• Site work, foundation, and installation of prestressed concrete tank.
• Mixing / washdown equipment in new tank and an allowance for odor control.
Demolition of the existing clarifiers, oxidation ditches, clarifiers, the package plant, digester, drying
beds, contact chamber, and effluent pump station including:
• Removal of equipment, solids, concrete, and steel.
• Cut/ cap of miscellaneous piping, fill and grading of area, and disposal of demolished
material.
• General site restoration (topsoil and grass).
Rental equipment, contractor profit, payroll overhead, and contractor general conditions are
included. A 35 percent contingency is applied to the total opinion of probable construction cost.
Total project costs reported in Table 2 include an allowance for design, land acquisition, and
legal/administrative costs to be consistent with the previous study.
5.0 OPERATIONS AND MAINTENANCE COSTS
The annual cost for treatment charged by Okaloosa County was combined with other operations
and maintenance costs for the new master pump station and force main. In addition, the costs
necessary to operate a rehabilitated or replaced WWTF at the current Mary Esther facility were
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estimated to allow the calculation of life cycle costs for all alternatives. Table 2 summarizes the
life cycle analysis for the four alternatives and the assumptions of bases for each line item.
Table 2: Summary of Project, Operations and Maintenance, and Life Cycle Cost Opinions
TO FWB
Capital
Force Maina
New Pump Station
Ground Storage Tanksb
Replace Pumpsc
Demolish Existing Tanks
Rehabilitate Plantd
Replace Plantd
Capital SUBTOTAL
Operating/Maintenance
Electricale
Maintenancef
Laborg
Sludge Disposalh
Chemicali
Administrativej
Treatment costk
O&M SUBTOTAL
Uniform Series PW Factorl
30 yr Present Worth (O&M)
30-yr Life Cycle Cost

a
b
c

$4,900,000
$2,400,000
$1,700,000
$410,000
$900,000

TO Okaloosa
Co

Rehab

Replace

$9,450,000
$2,400,000
$1,700,000
$900,000
$1,010,000
$13,180,000
$25,680,000

$10,310,000

$15,460,000

$13,180,000

$25,680,000

$ 5,000
$115,000
$84,000

$17,000
$161,000
$84,000

$9,000
$670,000
$883,000
$18.39
$16,241,000
$26,551,000

$9,000
$670,000
$941,000
$18.39
$17,307,000
$32,767,000

$114,000
$395,400
$500,000
$25,000
$9,000
$45,000

$114,000
$770,400
$500,000
$25,000
$9,000
$45,000

$1,088,400
$18.39
$20,016,000
$33,196,000

$1,463,400
$18.39
$26,912,000
$52,592,000

Cost of pumps included in FM cost since pump selection depends on FM route
Assumes limited equalization. Pumping rate restrictions will impact GST cost.
Assumes FM pumps are replaced in YR15 & YR30. Unclear if this was done in the Mott
MacDonald analysis but would but would impact RAS, transfer, and effluent pump costs

d
e

Mott MacDonald estimate escalated to 2022 dollars (6%, 3 yr.)
$0.095/kw-hr.; assumed total operational HP = 5 (alt 1), 20 (alt 2) 98 (rehab and replace)
Partial operational HP in plant and spray fields: 119 HP for 55 hr./week

f
g
h
i
j
k
l

Maintenance assumed at 1% of construction for FM, 1.5% for GST, 3% for mechanical
Labor rate of $40/hr. 1 FTE (alt 1 and 2), 6 FTE (rehab and replace)
Value provided by City. Increased by 5,000 based on City's comment
Chlorine at $1/gal, 4.5 mg/L residual
From EPA 430/9-81/004 escalated at 6% for 30 yrs.
From Okaloosa County interlocal agreement (2022$)
3.5%, 30 yr.
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6.0 CONCLUSIONS
As Table 2 indicates, Alternative 1 (pump to Fort Walton Beach) has the lowest overall life cycle
cost and therefore is the most favorable alternative if selection is based strictly on a financial
basis. This alternative depends on whether the Fort Walton Beach system can handle extraneous
and sustained peak flows from Mary Esther of approximately 2 MGD. If not, then larger
equalization will be required, driving the capital cost up and making the rehabilitation alternative
more competitive.
Alternative 2 was prepared assuming a new force main from the existing Mary Esther site to the
Okaloosa County WRF. There is potential for cost savings by reusing part of the existing pipeline
if its condition and capacity are adequate. Reusing 10,000 LF of existing force main could reduce
the overall project cost of Alternative 2 by $1.9 million, making it a more competitive alternative.
Due to the high-level nature of this analysis, a number of assumptions and engineering
judgements were made to make the analysis complete. The assumptions made are conservative,
and better data would improve the analysis. In addition, this analysis did not re-evaluate the cost
opinions developed for rehabilitating or replacing the existing treatment works prepared by others.
Those costs were escalated to put them on the same financial basis as the force main alternatives,
but (because of a lack of detain in the original report) they could not be critically reviewed to
ensure consistency with our approach. Any decision to make large investments in new facilities
deserves a more thorough and complete analysis that would include longer-term flow analysis,
more detailed and complete operating costs, and a realistic assessment of additional future
expenses that would impact the life cycle of all four alternatives. Based on the analysis explained
above, this study did indicate that pumping sewage to Okaloosa County can be competitive with
rehabilitating the existing facility when all costs are considered.
7.0 REFERENCES
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