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EXECUTIVE SUMMARY

BACKGOUND

The Lake Okeechobee Watershed Project Delivery Team (PDT) completed a review of over 105
phosphorus control technologies with potential application in the Lake Okeechobee Watershed
(LOW). Of the 54 phosphorus control technologies screened as having “stand-alone” regional
capabilities, it was determined that treatment wetlands [aka stormwater treatment areas (STA)] and
managed aquatic plant systems (MAPS) represented by the Algal Turf Scrubber® (ATS™) and Water
Hyacinth Scrubber (WHS™) offered the lowest cost treatment alternatives to reduce phosphorus
loads to Lake Okeechobee. (SFWMD et. al 2003)

Funded through the Phosphorus Source Grant Control Program, a pilot two-stage WHS™-ATS™
water treatment facility was developed for application in the S-154 Basin of the LOW. While the S-154
WHS™-ATS™ Pilot’s initial primary objective was to minimize outflow phosphorus concentrations,
TMDL mandates in the Lake Okeechobee Watershed highlighted the need to consider revision of the
primary objective to optimize pollutant load removal at the lowest possible treatment cost.

Following successful performance of the two-stage S-154 WHS™-ATS™ facility, the project was
extended to investigate optimization of the MAPS technologies for phosphorus load reduction. With
documented high areal phosphorus recovery rates under low inflow phosphorus concentrations, it was
determined that the extension should include investigation of the ATS™ technology as a single-stage
treatment system. The objectives for the single-stage ATS™ units were to (i) quantify performance
while optimizing for phosphorus load removal, (ii) refine design conditions for a full-scale ATS™ unit
in the Lake Okeechobee Watershed and (iii) allow for accurate engineering estimates of full-scale
treatment system costs.

TECHNOLOGY SELECTION AND AREAL REMOVAL RATES

Optimized for outflow phosphorus concentration, the two-stage WHS™-ATS™ performance
compared favorably with a two-stage EMA-STA-SAV system operated under parallel water quality
conditions (Reddy et. al, 2003)(Figure ES-1).
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Figure ES-1: Phosphorus outflow concentration from parallel two-stage WHS™-ATS™ and EMA-
STA — SAV systems operated in the S-154 Basin, Okeechobee, Florida.
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Optimization of the two-stage WHS™-ATS™ and single-stage ATS™ systems for phosphorus load
reduction was achieved by both increasing hydraulic loading to the treatment systems, and reducing
overall treatment area. The resulting increase in phosphorus and hydraulic loads resulted in improved
areal removal rates. For biological treatment systems such as STA and MAPS, areal removal rate
performance serve as an indicator of phosphorus load reduction optimization. Provided in Figure ES-2
is a summary of areal removal rates developed over the period of record for the two-stage WHS ™-
ATS™ and single-stage ATS™ S-154 Pilot. Optimizing the MAPS for phosphorus load reduction, the
single-stage ATS™ (LHLR = 18.8 gpm/If) demonstrated a 719% increase in phosphorus load
reduction over the two-stage WHS™-ATS™ that had been optimized for outflow phosphorus
concentration.
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Figure ES-2: Phosphorus areal removal rates for S-154 MAPS technologies in the S-154 Basin and
WY2004 Everglades STAs.

Based on the assumption that the primary objective for a full-scale ATS™ treatment facility in the
LOW is to produce the optimal phosphorus load reduction at the lowest possible investment of dollars,
an ATS™ system operated at a LHLR of 20 gpm/If is recommended.

ATS™ FACILITY DESIGN

To allow for development of cost curves for a broad range of potential ATS™ applications in the LOW,
treatment costs in the present study were developed for facilities of 25 and 50 mgd capacity, with total
phosphorus inflow concentrations of 80, 100, 150, 200, 300, 400, 500 and 600 ppb. Recognizing the
impact that the currently proposed Lake Okeechobee Protection Plan (LOPP) will have on water
quality in the LOW, these inflow phosphorus concentrations were projected to cover the full of range
of present and future conditions present in the LOW.

Sizing of an ATS™ floway was based upon treatment objectives, algal production projections and the
phosphorus content of the biomass. The ATS™ Design Model (ATSDEM), calibrated for LOW
conditions within the S-154 Pilot provided the basis for performance under the projected range of
inflow water quality conditions (HydroMentia, 2005).
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PRESENT WORTH COST

To determine the optimal selection of treatment technologies to meet phosphorus load reduction goals
in the LOW, careful consideration must be given to short and long term water treatment objectives,
available land resources, short and long term project funding and costs. With rapidly escalating real
estate, fuel and construction costs, these costs for the various technologies investigated must be
routinely updated to reflect current costs.

Life Cycle Cost Analysis (LCCA) is an economic technique that allows comparisons of investment
alternatives with different costs streams. The process involves estimating the costs and timing
associated with each cost over a selected analysis period. These costs are then converted to
economically comparable values considering the time-value of money. The Present Worth Cost
(PWC) is the sum of all costs associated with a given alternative discounted to today’s dollars.

In the PWC analysis presented within this report, detailed information is provided on ATS™ facility
design, biomass processing, ATSDEM water quality performance models, capital construction and
operating costs including quantity and cost estimates, demolition and replacement costs, and salvage
costs.

ATS™ treatment performance was based upon the ATSDEM model calibrated to LOW water quality
characteristics based on actual S-154 ATS™ performance. ATS™ system design was based upon
ATS™ units operated in conjunction with the S-154 ATS™ facility with a standard floway length of
300 linear feet. Construction costs were based upon (i) actual unit construction costs experienced in
conjunction with the development of the S-154 ATS™, which were adjusted to YR2005$%, (ii)
contractor or supplier quotes, and (iii) unit costs as developed for the Everglades Supplemental
Technologies Standards of Comparison (STSOC) adjusted to YR2005$. System operating costs
include, where applicable, operational rates achieved during operation of the S-154 ATS™.,

$80

$75

$70

$65 X

$60

$55

$50

$45 0

$40 ~.

$35 \\u \\

$30 S\

525 AN
\\

Present Worth Costs ($/Ib-P Removed)

20
e — . o,
. —=
$10 mﬂi
$5
$0

TPIN=80| TPIN= | TPIN= | TPIN= TPIN= | TPIN= | TPIN= | TPIN=
ppb 100 ppb | 150 ppb | 200 ppb | 300 ppb | 400 ppb | 500 ppb | 600 ppb
—>—50 MGD Algal Turf Scrubber® | $38.54 $31.29 $21.81 $17.38 $12.29 $10.67 $9.55 $8.49
System - Gravity
——25 MGD Algal Turf Scrubber® | $44.77 $36.16 $24.93 $19.72 $13.72 $11.87 $10.59 $9.38
System - Gravity
—%—50 MGD Algal Turf Scrubber® | $65.94 $53.14 $36.43 $28.68 $19.80 $17.09 $15.23 $13.45
System - Pump Costs Included
25 MGD Algal Turf Scrubber® $73.59 $59.14 $40.30 $31.60 $21.63 $18.62 $16.57 $14.60
System - Pump Costs Included

Figure ES-3: Fifty year present worth costs for 25 and 50 mgd single-stage ATS™ phosphorus control
systems with gravity and pump inflow conditions.
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As the ATS™ treatment facility may be designed to operate under gravity flow conditions when
developed in conjunction with existing water control structures or planned reservoirs, 50-yr PWC for
phosphorus recovery and management were provided for both gravity and pump flow systems. A
summary of these costs is provided in Figure ES-3.

When the 50-YR Present Worth Costs in this study were compared with previously developed 50-YR
PWC for reservoirs, treatment wetlands or Stormwater Treatment Areas (STAs) and chemical
treatment in the Lake Okeechobee Watershed, ATS™ represents the lowest cost alternative for
phosphorus control for application as a regional treatment system when the primary objective is
phosphorus load reduction.

These findings are consistent with a recent study completed by economists at the University of Florida
Institute of Food and Agricultural Sciences (IFAS) where it was determined that MAPS phosphorus
treatment costs ($/kg P-removed) for proposed treatment systems in the Lake Okeechobee
Watershed were 53 — 69% lower than costs for wetland stormwater treatment areas (Sano et. al,
2005).

BY-PRODUCT MARKET ANALYSIS

Numerous studies have demonstrated the palatability of water hyacinth and algal products as
livestock feed for a variety of species including dairy and beef cattle, goats and rabbits. The S-154
Pilot assessed the palatability and application of these products in wet form (5% solids) as a
greenchop product over a period of 1.5 years. During this period 1.52 million pounds (763 tons) of
water hyacinth and algae biomass were harvested, chopped and transported to McArthur Farms.
Delivery was on a biweekly basis. At the farm, it was blended into the daily ration, and fed on a daily
basis, to a group of heifers at a rate of approximately 10 pounds per cow per day. Due to the high
water content of the chopped biomass, the wet hyacinth/algae material served as a substitute for
water introduced into the feed ration. While this end-use method allows for recycling of nutrients within
the watershed, it is limited to water treatment facilities located in close vicinity to existing dairy
operations such as edge-of-farm treatment systems.

Focusing on the more common and accepted end-use of compost, the S-154 Pilot included compost
operations designed to quantify the efficacy of the windrow compost process when applied to
recovered water hyacinth and algal biomass, and to document the quality of the finished compost
product.

During the initial phase of the windrow compost operation, low quality hay from an off-site source was
added as a bulking agent to reduce the moisture content of the recovered biomass from 95% to 75%.
This method proved successful and allowed for production of high quality compost. The disadvantage
of adding hay as a bulking agent included the additional cost of the hay, and reduced nutrient content
of the recovered algal biomass. Consultants specializing in compost system design and operation
recommended the hay-bulking agent be replaced with on-site produced finished compost. The result
of this compost process modification is reduced operating costs through elimination of hay purchases,
and improved compost quality through elimination of the low nutrient content hay and weed seeds
present in the hay product.

Based on ATSDEM model projections calibrated for LOW water quality conditions, it was determined
that the volume of compost produced at the proposed 25 and 50 mgd ATS™ treatment facilities under
the 16 scenarios applied to the PWC analysis ranged between 190 and 1,430 tons per year.

To assess the existing and potential compost market within the Okeechobee Region for the compost
produced from ATS™ facilities, two of the nations leading compost experts were contracted to
develop and conduct a survey of compost usage.
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Figure ES-4: Okeechobee region compost market assessment and comparative compost production
from a 25 MGD ATS™ facility with total phosphorus inflow of 150 ppb.

From the survey, it was determined that compost usage within a 100-mile radius of the City of
Okeechobee in calendar year 2004 was 84,395 tons. The potential compost market in the
Okeechobee region was projected to be from 89,750 tons to 377,500 tons.

Based on the Okeechobee compost survey findings, it is projected that compost produced from
regional ATS™ treatment facilities in the Lake Okeechobee Watershed will be sold into the local
compost market, and will serve to reduce imports of fertilizer to the region.

Considering the high quality of the ATS™ compost, it is projected that the compost product produced
from the ATS™ treatment facilities could be sold at a price of up to $30/ton. To provide for a
conservative estimate of treatment costs within the PWC analysis, it was assumed that compost
produced at the ATS™ treatment facility was provided to end-users at no cost, and a transportation
fee of $5.00/ton is charged to the facility for distribution to end-users.
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SECTION 1. ATS™ PRESENT WORTH COST (PWC) ANALYSIS

LIFE CYCLE COST ANALYSIS AND PRESENT WORTH COST

Life Cycle Cost Analysis (LCCA) has proven most helpful to engineers and planners for long-term cost
comparisons of available technologies and system processes. LCCA is an economic technique that
allows comparisons of investment alternatives with different costs streams. The process involves
estimating the costs and timing associated with each cost over a selected analysis period. These
costs are then converted to economically comparable values considering the time-value of money.
The Present Worth Cost (PWC) is the sum of all costs associated with a given alternative discounted
to today’s dollars.

In the analysis provided within this report, the discount rate applied is 5.375% per Economic and
Environmental Principles and Guidelines for Water and Related Land Resources Implementation
Studies [Section 4.b (1)] (USDA-NRCS web page, 2005, USACE web page, 2005).

LAKE OKEECHOBEE WATERSHED TMDL OBJECTIVES

The Lake Okeechobee Protection Act (LOPA, Chapter 00-130, Laws of Florida) was passed by the
2000 legislature to establish a restoration and protection program designed to protect Lake
Okeechobee and meet the TMDL phosphorus goal of 140 metric tons (Mtons) by the year 2015. To
meet that objective, the Lake Okeechobee Protection Act defined two phases of the Lake
Okeechobee Construction Project (LOCP)

Phase | includes implementation of those project features designed to improve the hydrology and
water quality in Lake Okeechobee and downstream receiving waters per the Lake Okeechobee Action
Plan. Phase I includes isolated wetland restoration projects and the construction of two stormwater
treatment and detention facilities. Phase | also includes the Comprehensive Everglades Restoration
Plan (CERP) project for the Taylor Creek/Nubbin Sough Reservoir Assisted Stormwater Treatment
Area (RASTA).

Phase Il includes the development and implementation of additional projects necessary to achieve the
TMDL phosphorus load contribution goal of 140 Mtons (includes an estimated 35 Mtons of
phosphorus from atmospheric deposition), reduced from the estimated phosphorus load of
approximately 433 Mtons for the period 1991 through 2000 (SFWMD, 2004). Of the required
phosphorus load reduction of approximately 328 metric tons, current plans project CERP regional
treatment systems will account for 130 metric tons of phosphorus reductions, with other facets of the
Watershed Phosphorus Control Program, including agricultural and non-agricultural Best
Management Practices (BMPs), to achieve the remaining 198 metric tons (LOW Project Delivery
Team Presentation, 2005).

In addition to the TMDL mandated phosphorus load reduction, water storage facilities will be
developed in conjunction with CERP programs in the LOW to reduce excess freshwater discharges to
both coasts. It is projected costs will be in excess of several hundred million dollars, and will have
significant land demands. It is therefore critical that best available technologies be selected and
employed to meet project goals.

MAPS TECHNOLOGY SELECTION

In January, 2003 the S-154 Managed Aquatic Plant System (MAPS) Pilot “S-154 Pilot” was
established with the intent of documenting phosphorus treatment performance of a two-stage MAPS
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system with a Water Hyacinth Scrubber (WHS™) serving as a receiving unit, and an Algal Turf
Scrubber® (ATS™) as the polishing unit. The S-154 Pilot’s primary objective was minimizing outflow
phosphorus concentration from a side stream of stormwater runoff that ultimately discharged from the
S-154 Basin into Lake Okeechobee.

As Total Maximum Daily Load (TMDL) regulations mandated the need to optimize pollutant load
removal in the Lake Okeechobee Watershed (LOW), with successful performance of the two-stage
MAPS S-154 Pilot, the S-154 Pilot was extended to investigate optimization of the two-stage WHS ™-
ATS™ systems, as well as application of the ATS™ technology as a single stage treatment system.
The objectives for the single stage ATS™ units were to (i) quantify performance while optimizing for
phosphorus load removal, (ii) refine design conditions for a full-scale ATS™ unit in the LOW and (iii)
allow for accurate engineering estimates of full-scale treatment system costs in the LOW.

To allow for optimization of the ATS™ technology as a single-stage treatment system in the LOW,
three single stage ATS™ units were isolated from the existing S-154 ATS™ facilities. These three
independent floways received varying hydraulic loads to allow assessment of optimal loading and
corresponding phosphorus removal rates. ATS™ floway length was limited to 300 feet based on
existing facilities.

As projected, phosphorus load reduction was directly correlated to LHLR. The South floway, operated
at the lowest LHLR (4.7 gallon/minute-ft) removed total phosphorus at the mean rate of 25 g/m?>-yr.
The North floway operated at mid-level LHLR (8.5 gallon/minute-ft) removed total phosphorus at the
mean rate of 47 g/m®yr. The Central floway operated at the highest LHLR (18.8 gallon/minute-ft)
removed total phosphorus at the mean rate of 92 g/m?-yr. By comparison, the two-stage WHS™.-
ATS™ MAPS system operated at an areal removal rate of 17.1 g/m>-yr.

From data generated at the S-154 Pilot MAPS treatment facility, accurate projections can be made as
to the optimal MAPS phosphorus control systems within the LOW dependent on treatment goals.
Based on the assumption that the primary objective for a full-scale ATS™ treatment facility is to
produce the optimal load reduction at the lowest possible investment of dollars, an ATS™ system
operated at a LHLR of 20 gallon/minute-ft is recommended.

ATS™ APPLICATIONS IN THE LOW

To analyze application of the ATS™ technology in the LOW, consideration must be given to the
conditions to which the ATS™ system will meet project and watershed goals in a cost effective
manner. During a period of greater than two years of operation in the LOW at the S-154 treatment
facility, the ATS™ technology has demonstrated consistent and reliable treatment performance over a
wide range of phosphorus inflow concentrations ranging from less than 80 ppb to over 800 ppb.
Relatively high phosphorus areal removal rates were sustained during this period, even at relatively
low inflow phosphorus concentrations. Included within this analysis will be evaluations for ATS™
treatment costs over a range 80 to 600 ppb of influent total phosphorus concentrations.

Due to the uncertainty inherent in BMP phosphorus reduction performance, and changes in future

watershed activities, the need may exist to expand the capacity of planned regional treatment

systems. With its relatively small footprint, and high phosphorus areal removal rates, application of the

ATS™ technology may be included in a wide variety of phosphorus control applications including:
1. As a stand-alone regional treatment technology

2. As part of a treatment process train for regional treatment systems to include reservoirs and
treatment wetlands [a.k.a. stormwater treatment areas (STA)]

3. As an edge-of-farm treatment technology

4. For direct treatment of lake surface waters
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ATS™ SIZING

Sizing of an ATS™ floway for any given application is based upon treatment objectives, algal
production projections and the phosphorus content of the biomass. The ATS™ Design Model
(ATSDEM) provides the basis for performance based on water quality conditions and design
objectives (HydroMentia, 2005).

To allow for development of cost curves for a broad range of potential ATS™ applications in the LOW,
treatment costs have been developed for facilities of 25 and 50 mgd capacity, with total phosphorus
inflow concentrations of 80, 100, 150, 200, 300, 400, 500 and 600 ppb. Recognizing the impact that
currently proposed LOPP will have on water quality in the LOW, these inflow phosphorus
concentrations are projected to cover the full of range of present and future conditions present in the
LOW.

Treatment facilities larger than 50 mgd are based on a modular design approach, with each module
equipped with all of the necessary accessories to act essentially as a stand-alone facility. While it is
recognized that some cost savings will be achieved for larger facilities (>50 mgd) through sharing of
common resources (e.g. residual management equipment, administrative facilities, administrative
labor, etc.), pollutant treatment costs ($/pollutant recovered) for projects larger than 50 mgd are
projected to be equivalent to those costs reported for the 50 mgd facility for purposes of the current
study.

Following are design conditions for the subject life cycle cost analysis:

1. ATS™ treatment performance in the LOW shall be based upon the ATSDEM model
calibrated to LOW water quality characteristics based on actual S-154 ATS™ performance
(HydroMentia, 2005).

2. ATS™ system design shall be based upon ATS™ units operated in conjunction with the S-
154 ATS™ facility. Thus facility treatment length shall be 300 linear feet.

3. Construction costs shall be based upon (i) actual unit construction costs experienced in
conjunction with the development of the S-154 ATS™ which shall be adjusted to 2005
dollars, (ii) contractor or supplier quotes, and (iii) unit costs as developed for the
Supplemental Technologies Standards of Comparison (STSOC) adjusted to 2005 dollars.

4. System operating costs shall include, where applicable, operational rates achieved during
operation of the S-154 ATS™,

5. Flows tothe ATS™ treatment systems shall be delivered on a continuous basis via (i) gravity
from an existing flow control structure, (i) future water storage reservoirs, or (iii) pump station
to be constructed owned and operated by the South Florida Water Management District
(SFWMD) or other entity. Costs associated with this station are not included in this analysis.
Separate pumping estimate costs will be provided.

6. Inflow total phosphorus concentration means shall be as reported for each applicable
scenario.

7. Inflow total nitrogen concentration means are assumed not to be growth limiting for the
ATS™ system.

8. Discount rate used for present worth analyses is 5.375% per Section 80 of PL 93-251. The
life period for the present worth analysis shall be 50 years, based upon $2005.
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10.

11.

12.

13.

14.

It is assumed that the selected site shall have a mean high groundwater no less than 3 feet
below ground surface, and shall contain no existing wetlands or other environmentally
sensitive features.

Costs exclude any additional expenditures which might be associated with extensive
demucking and removal of buried organic debris, or unsuitable subsurface condition e.g. sink
holes, unconsolidated clays, etc.; any toxic, hazardous or dangerous materials that may have
been deposited on or near the site; presence of threatened, endangered or species of special
concern; prolonged public opposition to the siting; or Acts of God or other activities beyond
the control of HydroMentia.

Replacement of equipment and material items shall be twenty years for tractors, loaders,
conveyors, choppers and mixers; geotech matrix; pumps; automatic rakes and fifty years for
HDPE (High Density Polyethylene) geomembrane.

Demolition costs shall be 15% of the construction costs, excluding land but including
contingency (Applicable to PWC calculation only).

The present worth cost effectiveness shall be based upon $/Ib-phosphorus removed, and
shall be the total 50 year present worth cost divided by the total pounds of phosphorus
projected to be removed over that fifty year period. This present worth cost effectiveness unit
shall not be interpreted as a proposed fee for implementation of the process

Fees, profits and licenses for all proprietary technologies for the subject facility are included
in quote.
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ATS™ DESIGN SCENARIOS
Based upon the proposed guidelines, two (2) ATS™ facilities with hydraulic capacities of 25 and 50

mgd were investigated at eight (8) inflow phosphorus concentrations ranging from 80 ppb to 600 ppb
were investigated and these 16 scenarios are summarized within Table 1-1.

Table 1-1: Design provisions for sixteen ATS™ full-scale scenarios

Capacity Influent TP

80 ppb

100 ppb
150 ppb
200 ppb
300 ppb
400 ppb
500 ppb
600 ppb

25 MGD

80 ppb

100 ppb
150 ppb
200 ppb
300 ppb
400 ppb
500 ppb
600 ppb

50 MGD

Considering these design scenarios, it is possible to complete a series of model runs to establish
ATS™ performance. The ATSDEM model runs calibrated for LOW water quality based on the S-154
ATS™ Pilot are provided in Appendix A for each of the eight phosphorus inflow concentration
conditions.

The model runs are conducted with the intent of sustaining a Linear Hydraulic Loading Rates (LHLR)
within the ATS™ floways of 20 gpm/If at design flow. A detailed discussion and calibration of the
ATSDEM model for LOW applications can be found in the HydroMentia report titled “S-154 Pilot
Single Stage Algal Turf Scrubber® (ATS™) Final Report” submitted to the South Florida Water
Management District per Contract C-13933.

ATS™ FACILITY DESIGN

Throughout this subsection, attention is directed to the engineering specifics associated with the 25
and 50 mgd ATS™ treatment facilities system. The engineering approach and operational rationale,
as applied, serves as a template for all sixteen scenarios being evaluated. A general layout is noted
as Figure 1-1. This same layout format applies to all scenarios, with the unit sizes and dimensions
adjusted accordingly. The evaluation has been developed to establish the general design
requirements for an LOW ATS™ facility, and should be interpreted as both preliminary and
conceptual.

The projected ATS™ floway sizes are as noted in Table 1-1. Each system will be composed of two
equally sized individual floway units of one-half of the total floway area. Two floways will be combined
to form a module; with each module including associated effluent flumes, Duperon Flex Rake for
biomass recovery, biomass process areas, gates and by-pass provisions, access roads, stormwater

10
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management and diversion facilities. For facilities greater than 50 mgd, multiple ATS™ modules could
be combined.

Table 1.1: Design floway dimensions for 25 and 50 mgd ATS™ facilities.

Total ATS™ Total ATS™
Scenario Width Length
ft ft
25 MGD ATS™ 868 300
50 MGD ATS™ 1736 300

ATS™ floways and the influent flume will be lined with 40 mil High Density Polyethylene (HDPE)
geomembrane. This material is proven to be very inert, and will survive the 50-year life cycle without
replacement. On-site sand soils will be excavated for fill and will be used as the sub-base for the
floways, and influent flume, as well as a foundation for the biomass processing areas. The ATS™
floways will be 300 feet long, with a slope of 0.5%. Floways will receive water during design flows at
Linear Hydraulic Loading Rate of 20 gpm/If, so as to disrupt the boundary layer within the algal turf
standing crop. Introduction of flows will be through automatic-siphoning devices, or surgers, which
simulate wave motion. High velocity and wave oscillations have been shown to enhance productivity
of attached algae (periphytic/epiphytic). The floways will be overlain with a nylon/polypropylene
matrix, which provides the needed attachment surface for algae growth.

Selection of the 300’ floway length is based on offering treatment costs that have been documented
within the S-154 Pilot facility. ATS™ floway lengths may be modified if alternate treatment objectives
are proposed. An example would to increase the length of the floway, so as to decrease outflow
phosphorus concentration and increase percent phosphorus removal.

ATS™ Influent Flume

ATS™ Effluent Flume ATS™ Effluent Flume

Flex-Rake
Compost Area
i Diversion Return Pump

Station

Diversion Pond #1 Diversion Pond #2

Figure 1-1. General ATS™ facility treatment site plan for Lake Okeechobee Watershed applications
(nts)
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Flows from the ATS™ are collected within an effluent flume, which runs the entire width of the flume,
parallel to the influent flume. The effluent flume is of fiber-mesh construction, and its cross section
increases as it picks up flow. The flume is sized and sloped to maintain at least a 1.5 fps velocity to
ensure harvested algae is conveyed effectively. Typical plan and sections for the influent and effluent
flume are noted in Figures 1-2 and 1-3.

Influent Flume (40 mil CIP concrete headwall
HDPE) v
Surger box and surger
\ (typ)
ATS™ Floway

Figure 1-2: Influent ATS™ Flume, Headwall and Surger Cross Section (nts)

Section A
Section B

Figure 1-3. ATS™ Effluent flume plan view and cross sections. nts

At the terminus of the two effluent flumes, flows are collected within a central effluent channel that is
split into two flow paths to allow isolation of flow from the two ATS™ floways. The front stage of the
central effluent channel shall consist of an automatic Flex-Rake (Duperon Corp.). This rake is used to
capture sloughed algae during normal operations, and to recover harvested algae. During harvest,
algae is severed from the floway surface using a small tractor equipped with an ATS™ harvest
attachment. These units detach the algae and move it into the effluent flume, where it is then
conveyed to the Flex Rake. The Flex Rake recovers the algae to be removed from the water column

12
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and stockpiled for final processing. During normal operation, flow passing through the Flex Rake is
delivered to a conveyance flume, eventually discharging into a diversion box.

Following the Flex Rake shall be a diversion box, which will allow diversion of flows during harvest
and to allow recovery of fine solids, which pass through the Flex-Rake systems. The diversion box will
be equipped with a slide gate to facilitate diversion.

Adjoining the diversion box will be two diversion ponds as shown in Figures 1-1 and 1-4, which will
also serve as the borrow source for lifting the ATS™ to slope, depending upon topography and slope
selected.

Appurtenances associated with the diversion ponds include:

An effluent box, with batter board for level adjustment for dewatering.

A return pump station with about 1,000 gpm capacity (self priming centrifugal)
Two slide gates at effluent channel configured to permit flow diversion.

An influent box with batterboards

el N

ATS™ Effljent Flume #1 ATS™ Effluent Flume #2

Flex-Rake Flex-Rake

Diversion Box #1
with batterboards

Diversion Box #2
with batterboards

Diversion Pond #1 Diversion Pond #2

Fibergrate Walkway
Central Effluent

Channel

Figure 1-4. ATS™ effluent flume, central effluent channel and diversion ponds plan view. nts
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The Everglades STSOC final reports were used as a foundation for identifying and cross checking
costs for civil work and equipment. These include pump station capital costs, as well as operating
costs and replacement/demolition costs associated with these units. This was done to maintain
consistency with common costs elements recently investigated by District consultants, and to include
costs for common elements that have already undergone peer review and have secured general
acceptance.

BIOMASS PROCESSING

Biomass recovered from the ATS™ unit is transferred to the compost pad via the Model S-250 Bobcat
Skid Steer Loader.

Sizing of the crop or biomass processing area is dependent upon biomass production, which varies
with each flow and water quality option.

The algae harvest includes both filaments captured by the Flex-Rake, and organic sediments
periodically recovered from the diversion ponds. Investigations into the dewatering dynamics of the
filamentous algae at the S-154 facility provide indication that in about 17 days the water content is
reduced from 94% to about 80%, and the weight reduced by about 70% as shown in Figure 1-5.

—O>—Algae Percent Moisture
—O—Percent weight reduction

100% -
90% -
80% -
70% -
60% -
50%
40%
30% -
20% -
10% -

0% - \ \ \ \ \

Percent

Days

Figure 1-5: Filamentous algae dewatering characteristics.

The compost design mix is developed through the addition of low moisture finished compost to
achieve a blend of about 25% moisture and a set C:N:P ratio. This material, when windrowed and
periodically mixed, will result in rapid stabilization, with internal temperatures approaching 55 C, with
volatile solids reduction by about 25%, and moisture reduction from 75% to about 40%.

Provided in Table 1-2 are the biomass processing surface area requirements for the 25 mgd ATS™
facility operating under the eight water quality scenarios to be analyzed for the LOW. Within this
present worth cost analysis, the footprint of the biomass processing area shall be 0.43 and 0.86 acres
for the 25 mgd and 50 mgd facilities, respectively. The ATS™ biomass processing area shall be
located adjacent to the diversion ponds and shall be 50 feet in width by approximately 380 or 760 feet
in length. The surface of the biomass processing area shall be a 10” soil cement base.

14
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Table 1-2. 25 MGD ATS™ facility biomass processing surface area requirements.

80 ppb 100 ppb | 150 ppb | 200 ppb | 300 ppb | 400 ppb | 500 ppb | 600 ppb
Maximum Quarterly Algae Harvest (tons) 1 1,353 1,673 2,508 3,219 5,103 5,360 5,507 6,024
Maximum Monthly Algae Harvest (tons) 451 558 836 1,073 1,701 1,787 1,836 2,008
Maximum Monthly Algae Harvest (cy) 557 688 1,032 1,325 2,100 2,206 2,266 2,479
Finished Compost Blending Volume (cy) 400 494 741 951 1,508 1,584 1,627 1,780
Maximum Monthly Compost Blend Volume (cy) 957 1,183 1,773 2,276 3,608 3,789 3,893 4,259
2 Month Finshed Compost storage (cy) 121 150 225 289 458 481 494 540
3-Month Compost Volume (cy) 1,078 1,333 1,998 2,565 4,066 4,270 4,387 4,799
Compost Pad Surface Area (sf) 4,851 5,998 8,992 11,541 18,295 19,217 19,744 21,597

CAPITAL ITEM QUANTITIES

Land Area Requirements and Roads

Land requirements for the ATS™ units for each scenario are calculated as:

Lt = [Lie (Le*We+ Waa + Wpa + Wg) /43560]*1.1

Where:

Lt = Total Land Area in acres

Lr = total width of facility, includes floway width, side slopes, road width and
shoulder (2x). Assumes 4:1 side sloped and 5’ shoulder per each side
of 12’ road.

WE = total width of influent and effluent flumes

Wga= total width of borrow area

Wpa= total width of processing area

Wk = total width of roads plus shoulder

A factor of 1.1 is included in accordance with the Everglades STSOC guidelines, which requires a
10% buffer be added to the required land calculations.

The area of road required in feet (Ra), considering a 12’ wide road running parallel to each side of the
floway and perpendicular to the floway alongside the effluent flume.

Ra = [(Lip) + 2(Lr + We + Wpa]*Rw, Ra = Roadway Surface Area

Where:

Ra = roadway surface area

Lr = total width of facility, includes floway width, side slopes, road width and
shoulder (2x). Assumes 4:1 side sloped and 5’ shoulder per each side
of 12’ road.

L = total length of ATS™ floway

W¢e = total width of influent and effluent flumes

Wpa= total width of processing area

Whrsc = total width including berms of lateral runoff and seepage canal

WEes, = total width of effluent staging lagoon

Wk = total width of roads plus shoulder

RL =2 L||: + 2(WF + WPA+ WRSC + WESL)

Noted in Table 1-3 is the area and road length for each of the two facilities.
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Table 1-3: Calculated land area and road length for ATS™ scenarios

Scenario Lt Ra
(ac) (sy)

25 MGD ATS™ 12.0 2329

50 MGD ATS™ 24.3 3546

Earthwork Estimations

Considering the facility design as described and illustrated in Figure 1-6, and making a reasonable
assumption that there is a cut-fill balance between the diversion pond/borrow area and the fill
requirements for the floways and elevated facilities, the cut-fill quantities are estimated for each
scenario, as noted in Table 1-4.

Influent Flume
<4+—>»

300 ft Effluent
. Flume %i%’z‘gsss Diversion
< > Pond/Borrow
i Area Area

25 MGD ATS™ Cross Sectional Areas

Approximate Fill:

Floway = 7,234 cy
Influent Flume = 5,600 cy
Biomass Processing Area: 579 cy
Misc. Site Fill = 2,000 cy
Contingency (10%) = 1,607 cy

Figure 1-6. Cross Section lllustration of 25 MGD ATS™ facility.

Table 1-4: Estimated Earthwork Quantities ATS™ scenarios

Total ATS™ Local Fill
Scenario Width Requirements
ft cy
25 MGD ATS™ 868 17,020
50 MGD ATS™ 1736 36,438
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Cast-In-Place Concrete

Cast-in-place concrete includes the ATS™ influent receiving box, influent headwall, footer and splash
pad, effluent flume, harvest diversion channel, central effluent channel, biomass recovery receiving
station and retaining walls. Noted as Figure 1-7 is the section for the ATS™ influent headwall. The
effluent flume has an average cross section area of 6.73 ft* at a 4” thickness. Total estimated
concrete requirements for each scenario is noted in Table 1-5.

0.666 ft
70ft Cross Section Area =
10.12 ft*
0.666 ft
<+ 8.2 ft —>

Figure 1-7: Surger Head Wall ATS™ Typical NTS

Table 1-5: Cast-In-Place Concrete Estimate ATS™ Scenarios

Influent
Flume
Header
: Influent Wall, Central Biomass
Scenario Flume Footer and Effluent Harvest Recovery
Receiving Splash Effluent | Collection | Diversion | Receiving | Total CIP
Box Pad Flume Channel Channel Station Concrete
(cy) (cy) (cy) (ey( (cy) (cy) (cy)
25 MGD
ATS™ 8 325 144 44 168 9 699
50 MGD
ATS™ 13 651 491 89 168 9 1,420

High Density Polyethylene Geomembrane and Nylon/Polypropylene Matrix

High Density Polyethylene (HDPE) Geomembrane of a 40 mil thickness will be used on the floways
and the influent flume. Along the attachments to concrete both at the influent flume/headwall interface,
and the effluent flume, an HDPE embed will be used to bond the liner through extrusion welding. A
nylon/polypropylene grid will be placed upon the floway to provide an attachment surface for the
algae. Quantity estimates for each scenario are included as Table 1-6. Note that a 10% overage is
included for the geomembrane. A 3" overlap and 10% overage is included for the grid material.
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Table 1-6: HDPE and Grid Estimate ATS™ Scenarios

HDPE Liner HDPE Liner HDPE
. ATS™ ATS™ Influent Embed HDPE
Scenario Floway Flume Length Entrenchment ATS™ Nylon/Poly
(f)) (f)) (If) (If) Grid Area (ft)
25 MGD ATS™ 286,458 41,482 2,604 1,615 299,479
50 MGD ATS™ 572,917 127,733 5,208 2,570 598,958

Equipment, Processing Area Structures, Box Culverts, Fabricated Items

Equipment and flow control devices associated with the processing area include:

The 25 MGD facility as presented in Figure 1-1 includes the following equipment items:

Two (2) Duperon Flex-Rake Assemblies, to include controls, conveyor systems and
installation

One (1) Gorman Rupp self-priming centrifugal pump with a flow capacity of 350
GPM @ 45 ft. TDH

Two (2) Plasti-Fab Diversion Slide Gates

Biomass and facilities management equipment include:

One (1) John Deere 4000 Series Tractor with ATS™ harvest attachment.
One (1) Bobcat Model S-250 Skid Steer Loader

One (1) Brown Bear Model R24C-7 Aerator and Mixer

One (1) Dixie Chopper lawnmower - 60"

Miscellaneous Ground Maintenance Equipment

Small engine items (diaphragm pumps, compressors, small generators, etc.)

Additional items outside the processing area include:

Surgers and orifice plates

Overflow weir at Diversion Ponds

Laboratory and monitoring equipment

1600 sf maintenance building with 160 sf administrative office & restroom
Computers and office equipment

Hanging scales

As noted previously, for facilities greater than 50 mgd capacity, a modular approach will be employed,
with each module equipped with all of the necessary equipment to act essentially as a stand-alone
facility, although it is efficient in the case of some equipment (i.e. rolling stock such as harvesters,
compost mixers, etc.) to share with neighboring modules.
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CAPITAL COST ESTIMATES

Unit cost information has been provided by securing supplier and contractor quotes, from project
experience associated with the S-154 MAPS Pilot facility and previously completed Everglades
STSOC reports, such as those done for PSTA (CH2MHll, Inc., 2003) and CTSS (HSA Engineers and
Scientists, 2000). All costs have been adjusted to YR2005$. Estimated Capital Costs for the ATS™
units are provided in Table 1-7(a) and 1-7(b).
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Table 1-7(a): Projected capital costs for 25 MGD ATS™ Nutrient Recovery Facilities

25 MGD
Iltem |ATS™ Treatment Facility Unit Unit Cost $ Quantity Cost $ Source
1.1.1 |Capital Costs
1.1.1.1 [Land Preparation acre $ 66.04 0.0 $ - YR2000 SFWMD STSOC - adj to YR2005
Clearing & Grubbing - Light SFWMD Everglades STSOC. R.S. Means 1999,
1.1.1.2 |Foliage acre $ 755.90 12.0 $ 9,071 Sverdrup PMA, 1997a, 1997b - adj to YR 2005
Excavation, Placement & YR 2000 - SFWMD STSOC (Table 3-2) Value for
1.1.1.3 |Compaction cy $ 5.00 17,020 $ 85,100 Levee Construction - adj to YR 2005
SFWMD STSOC - Sverdrup/PMA-1997a, 1997b adj to
1.1.1.4 |Gravel Access Road sf $ 3.52 20,961 $ 73,783 2005
1.1.1.5 [Inflow Control Structure Lump Sum SFWMD
1.1.1.6 [Inflow Transmission Line Lump Sum SFWMD
1.1.1.7 |40 mil HDPE material sf $ 0.21| 327,940 $ 69,769 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.8 |HDPE Embed material If $ 7.42 2,604 $ 19,315 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.9 |Grid Material sf $ 0.09] 299479 | $ 27,552 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.10 [Install 40 mil HDPE floway sf $ 0.12| 286,458 $ 35,406 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.11 |Install 40 mil HDPE flumes sf $ 0.14 41,482 $ 5,629 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.12 |Extrusion weld to embed If $ 3.70 2,604 $ 9,635 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.13 |Install Grid sf $ 0.06] 299479 | $ 18,873 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.14 |HDPE Entrenchment If $ 3.71 1,615 $ 5,999 YR 2002 S154 Prototype - adj to YR 2005
YR 2000 - HSA CTSS STSOC, walls and footers
1.1.1.15 |Cast-In-Place Concrete cy $ 468.00 699 $ 327,132 proportional average - adj to YR 2005
1.1.1.16 |Outflow Transmission Line If SFWMD
1.1.1.17 |Outflow Spillway Lump Sum SFWMD
YR 2002 S154 Prototype - adj to YR 2005. Includes
1.1.1.18 |Equipment Lump Sum $ 278,714 2005 New Equipment Quotes
1.1.1.19 |Electrical Distribution mile $ 86,767.90 0.3 $ 21,692 YR2000 SFWMD STSOC - adj to YR2005
1.1.1.20 |Electrical Controls Lump Sum $ 16,260| SFWMD STSOC. 15% of Electrical Equipment Costs
Surgers/orifice plates
1.1.1.21 [fabrication and installation each $ 2,000.00 42 $ 84,000 YR 2002 S154 Prototype - adj to YR 2005
Harvest By-Pass Pump Station
1.1.1.22 [Installation & Controls Lump Sum| $ 5,000.00 1 $ 5,000 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.23 |Fibergrate Walkway Lump Sum| $ 5,000.00 1 $ 5,000 YR 2005 Local Supplier Quote
1.1.1.24 [Compost Pad Soil Cement -10" sy $ 8.00 2,110 $ 16,880 Engineer Estimate
1.1.1.25 |Water Supply Well/Tank/Piping each $ 5,750.00 1 $ 5,750 YR 2005 Local Supplier Quote
1.1.1.26 |Septic System each $ 4,000.00 1 $ 4,000 YR 2005 Local Supplier Quote
1.1.1.27 |Misc Pipe Lump Sum $ 20,000 Lump Sum Engineer Estimate
1.1.1.28 |[Fuel, Containment Lump Sum| $ 20,000 1 $ 20,000 YR 2005 Local Supplier Quote
1.1.1.29 |Storage Building sf $ 15 1,600.0 $ 24,000 YR 2005 Local Supplier Quote
Storage Building - Finished
1.1.1.30 |Office sf $ 60 160.0 $ 9,600 YR 2005 Local Supplier Quote
Subtotal $ 1,198,160
Construction Contingencies $ 239,632|20% of capital costs per Everglades STSOC
Engineering & Design Costs $ 215,66915% of construction costs per Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land $lacre $ 3,500 12.0 $ 42,000 Includes Process and Non-Process Lands
$/1000-gal
1.10 |ATS™ Technology Fee capacity | $ 12.50 25,000 $ 312,500 $12.50 per 1000 gallons of capacity
Total Capital Costs $ 2,007,961
Present Worth Capital Costs
PWC UNIT COST WORKSHEET INPUT VALUES
111 Algal Turf Scrubber® Equipment $ 278,714
112 Algal Turf Scrubber® Civil Works $ 881,494
113 Algal Turf Scrubber® Electrical/Instrumentation $ 37,952
$ 1,198,160
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Table 1-7(b): Projected capital costs for 50 MGD ATS™ Nutrient Recovery Facilities

50 MGD
Iltem |ATS™ Treatment Facility Unit Unit Cost $ Quantity Cost $ Source
1.1.1 [Capital Costs
1.1.1.1 [Land Preparation acre $ 66.04 0.0 $ - YR2000 SFWMD STSOC - adj to YR2005
Clearing & Grubbing - Light SFWMD Everglades STSOC. R.S. Means 1999,
1.1.1.2 |Foliage acre $ 755.90 24.3 $ 18,368 Sverdrup PMA, 1997a, 1997b - adj to YR 2005
Excavation, Placement & YR 2000 - SFWMD STSOC (Table 3-2) Value for
1.1.1.3 |Compaction cy $ 5.00 34,188 $ 170,940 Levee Construction - adj to YR 2005
SFWMD STSOC - Sverdrup/PMA-1997a, 1997b adj to
1.1.1.4 |Gravel Access Road sf $ 3.52 31,914 $ 112,337 2005
1.1.1.5 |[Inflow Control Structure Lump Sum SFWMD
1.1.1.6 |[Inflow Transmission Line Lump Sum SFWMD
1.1.1.7 |40 mil HDPE material sf $ 0.21 700,649 $ 149,063 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.8 |HDPE Embed material If $ 7.42 5,208 $ 38,630 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.9 |Grid Material sf $ 0.09] 598,958 $ 55,104 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.10 |Install 40 mil HDPE floway sf $ 0.12] 572,917 $ 70,813 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.11 |Install 40 mil HDPE flumes sf $ 0.14| 127,733 | $ 17,333 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.12 |Extrusion weld to embed If $ 3.70 5,208 $ 19,270 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.13 |Install Grid sf $ 0.06] 598958 | $ 37,746 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.14 |HDPE Entrenchment If $ 3.71 2,570 $ 9,546 YR 2002 S154 Prototype - adj to YR 2005
YR 2000 - HSA CTSS STSOC, walls and footers
1.1.1.15 |Cast-In-Place Concrete cy $ 468.00 1,420 $ 664,560 proportional average - adj to YR 2005
1.1.1.16 |Outflow Transmission Line If SFWMD
1.1.1.17 |Outflow Spillway Lump Sum SFWMD
YR 2002 S154 Prototype - adj to YR 2005. Includes
1.1.1.18 |Equipment Lump Sum $ 323,910 2005 New Equipment Quotes
1.1.1.19 |Electrical Distribution mile $  86,767.90 0.3 $ 21,692 YR2000 SFWMD STSOC - adj to YR2005
1.1.1.20 |Electrical Controls Lump Sum $ 20,520 SFWMD STSOC. 15% of Electrical Equipment Costs
Surgers/orifice plates
1.1.1.21 |fabrication and installation each $ 2,000.00 83 $ 166,000 YR 2002 S154 Prototype - adj to YR 2005
Harvest By-Pass Pump Station
1.1.1.22 |Installation & Controls Lump Sum| $ 5,000.00 1 $ 5,000 YR 2002 S154 Prototype - adj to YR 2005
1.1.1.23 |Fibergrate Walkway Lump Sum| $ 5,000.00 1 $ 5,000 YR 2005 Local Supplier Quote
1.1.1.24 |Compost Pad Soil Cement -10" sy $ 8.00 3,430 $ 27,440 Engineer Estimate
1.1.1.25 |Water Supply Well/Tank/Piping each $ 5,750.00 1 $ 5,750 YR 2005 Local Supplier Quote
1.1.1.26 |Septic System each $ 4,000.00 1 $ 4,000 YR 2005 Local Supplier Quote
1.1.1.27 |Misc Pipe Lump Sum $ 25,000 Lump Sum Engineer Estimate |
1.1.1.28 |Fuel, Containment Lump Sum| $ 20,000 1 $ 20,000 YR 2005 Local Supplier Quote
1.1.1.29 [Storage Building sf $ 15 1,600.0 $ 24,000 YR 2005 Local Supplier Quote
Storage Building - Finished
1.1.1.30 |Office sf $ 60 160.0 $ 9,600 YR 2005 Local Supplier Quote
Subtotal $ 2,021,623
Construction Contingencies $ 404,325]20% of capital costs per Everglades STSOC
Engineering & Design Costs $ 363,892]|15% of construction costs per Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land $/acre $ 3,500 160.0 $ 560,000 Includes Process and Non-Process Lands
$/1000-gal
1.10 |ATS™ Technology Fee capacity | $ 12.50 50,000 $ 625,000 $12.50 per 1000 gallons of capacity
Total Capital Costs $ 3,974,840
Present Worth Capital Costs
PWC UNIT COST WORKSHEET INPUT VALUES
111 Algal Turf Scrubber® Equipment $ 323,910
112 Algal Turf Scrubber® Civil Works $ 1,655,501
113 Algal Turf Scrubber® Electrical/Instrumentation $ 42,212
$ 2,021,623
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OPERATING REQUIREMENTS AND COST ESTIMATES
Labor — Facility Operations

The labor costs associated with the ATS™ units revolve primarily around algal biomass harvest,
recovery and biomass management. Equipment used to harvest the ATS™ has a harvest rate of 1.45
surface acres/hr. One laborer is needed per harvester. Within the cost projections it is assumed that
the entire ATS™ facility is harvested on a weekly basis, or 52 times per year. Due to reduced growth
during cool season periods, the actual number of harvest periods is expected to vary between 36 and
42 times per year.

In addition to labor hours associated with biomass harvest, labor hours are included for collection and
transportation of recovered biomass to the compost pad, and mixing and aeration of compost.
Transportation of recovered biomass is calculated assuming transportation via a Bobcat Model S-250
skid-steer loader at a rate of 1.6 wet-tons per load at a travel speed of 5 mph and a mean travel
distance of 0.25% of the ATS™ width. Mixing and aeration of compost assumes use of a Brown Bear
Model R24-C7 Mixer operating a rate of 984 cy/hr. Compost mixing and aeration assumes mixing total
wet biomass 20 times at the Model R24-C7 specified mixing rate. The actual volume of biomass
subject to mixing consists of a blend of wet biomass (5% solids) and finished compost (60% solids).
The actual volume of compost for mixing purposes was calculated as the mean of (i) the wet biomass
in cubic yards multiplied by 1.89 to account for mixing finished compost to produce a 75% moisture
product at the start of the compost process and the (ii) cubic yards of finished compost multiplied by
4.6 to account for the addition of finished compost at the onset of the compost process.

Man-hours for loading finished compost into haul trucks is calculated based on a rate of 36 tons/man-
hr.

Site maintenance labor hours include lawn and equipment maintenance. Lawn maintenance (mowing)
for grassed areas were calculated based on the mowing rate of 4 acres/hr provided for the 60" Dixie
Chopper. An equivalent number of hours have been added for trimming and edging labor. Site
maintenance activities were assumed to occur one time per week for a total of 52 events per year.

A contingency of 30% was added to all biomass harvesting and processing labor hours.

In addition to the hours developed for the above listed tasks that are primarily the responsibility of a
Field Technician Il, facility operations include annual labor hours for an Operations Manager at the
rates of 108 and 216 hours for the 25 and 50 mgd facilities, respectively. In addition, labor hours for
an Administrative Assistant to assist with clerical tasks have been included at the rate of 80 hours per
year.

Based on these labor requirements, and the assumption that HydroMentia Inc. is under contract to
operate the facility, the labor needs and costs for Facility Operations and Facility Administration and
Technical Oversight for each scenario are as noted in Table 1-8.
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Table 1-8: Labor requirements and annual labor cost estimates for 16 ATS™ operational scenarios
based on HydroMentia Inc. operation and management of treatment facility.

Labor for
Facility
Scenario Labor for | Administration Annual
Process Facility and Technical Laborer
Area Operations Oversight Costs
(ac) (hrs) (hrs) %)
™
IN —
™
™
$5P M_G4DvoTpSpEA 5.98 1268 156 $74,1400
IN —
™
IN —
™
??3 ||:‘A=G|830Aprsb 11.96 1519 256 $98,255
$(F>) M—G?voTpSth;n 11.96 1639 256 $103,655
IN —
™
TPIN = 200pph | 119 | 213 26 | see00
™
??3 |\/|£3|33)0A0Tpsp " | 1196 2593 256 $146,585
IN =
$(F>) M_G4DvoTpSpEA 11.96 2724 256 $152,480
IN —
™
?(I): M—GgvoTpSp . 11.96 2809 256 $156,305
IN =
$(F>) M—Ggo%TpSth;A 11.96 2939 256 $162,155
IN —

Biomass Management

The volume of compost produced at the proposed 25 and 50 mgd ATS™ treatment facilities under the
16 scenarios presented will range between 190 and 1,430 tons per year (Appendix A).

As reported in Section 2, compost usage within a 100-mile radius of the City of Okeechobee in
calendar year 2004 was 84,395 tons. The projected potential compost market in the Okeechobee
region is projected to be from 89,750 tons to 427,300 tons.

Based on the Okeechobee compost survey findings, it is projected that compost produced from
regional ATS™ treatment facilities in the Lake Okeechobee Watershed will be sold into the local
compost market, and will serve to reduce imports of fertilizer to the region.

Based on the quality of the ATS™ compost, it is projected that the compost product produced from
the ATS™ treatment facilities can be sold at a price of up to $30/ton. To provide for a conservative
estimate of treatment costs within the present analysis, it has been assumed that the compost is given
to end-users at no cost, and a transportation fee of $5.00/ton is charged to the facility for distribution
to end-users. The respective tonnages and transportation charges for the 16 scenarios are provided
in Table 1-9.
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Table 1-9: Annual compost production volumes and transportation cost estimates for 16 ATS™
operational scenarios based on HydroMentia Inc. operation and management of treatment facility.

Electrical Energy

Annual Annual
Scenario Compost | Transportation
Production Fees
- (tons) ($)

e goAprsb 190 $950
™

%‘EF’,I':"'SEO’SLSP ; 235 $1175
™

el ratiuit 337 $1685
™

%“ﬁ%g;ﬁb 419 $2095
™

o500 b 587 $2935
™

%2.?320%25;) ; 636 $3180
™

%ﬁ,lzﬂfgog?p . 667 $3335
™

%‘EF’,I':"'SEO’SLSP , 715 $3575
™

Yo 50 pob 380 $1900
™

??,I":"S I]D.Of\)-[;)sp ; 470 $2350
™

e ?Sngsp . 674 $3370
™

TPIN 2 200 ipb 838 $4190
™

e gongsp b 1174 $5870
™

?gl':"'f‘fogﬁ b 2r2 $6360
™

e ?Ongsp b | 1334 $6670
™

e EO’SLSP o 1430 $7150

An inventory of electrical motors within the ATS™ facility include the following:

One harvest bypass pump station with an annual demand of 22,837 and 76,396
kwh/yr for the 25 and 50 mgd facilities, respectively

Two Flex Rakes, each at 0.5 HP with an annual demand of 3,274 kwh/yr
Office energy usage of 22,500 kwh/yr

Incidental motors, lighting, etc. usage of 10,000 kwh/yr.

Using the rate of $0.08/kwh, the annual electrical charge amounts to $4,689 and $8,974 per year for
the 25 and 50 mgd ATS™ treatment facilities, respectively.
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Fuel

Fuel consumption within the ATS™ exclusive of pumping costs, is primarily associated with the
harvesting operation, and general grounds maintenance equipment. Each algal harvest unit will be an
18 HP John Deer Model 4000 Series tractor, estimated to consume 0.86 gallons per hour based upon
the units horsepower multiplied 0.0476 gal/hp-hr (Grisso et. al, 2004). The Bobcat Model S-250 75 HP
skid-steer loader used for management of recovered biomass will consume an estimated 3.57 gallons
per hour, and the Dixie Chopper 60" lawnmower (28 HP) is estimated to use 1.33 gallons per hour.
Lawn trimmer fuel usage is estimated at 25% of lawnmower fuel consumption. A 10% contingency is
added to all usage estimates. Fuel consumption usage and fuel cost projections, exclusive of third
party pumping are noted in Table 1-10. Fuel costs were assumed to be $2.00 per gallon.

Table 1-10: Fuel Consumption Estimates ATS™ Scenarios Excluding Pumping

Lawn
Biomass Maintenance
Scenario Harvest Unit Processing Equipment
Annual Fuel Annual Fuel Annual Fuel Annual Fuel
Consumption Consumption Consumption Expenditures
(gallons) (gallons) (gallons) ($)
™
%‘E; M?goAprst’) 183 545 56 $1,726
IN —
%53 M??O?)Tp%? 183 672 56 $2,004
IN —
™
oS Te oo 183 963 56 $2,646
ToIN 220 bob. 183 1197 56 $3,162
™
oS 500 o 183 1680 56 $4,224
%53 M?EO/?)TP%? 183 1819 56 $4,528
IN —
™
o500 o 183 1909 56 $4,726
%53 M?EO/?)TP%? 183 2047 56 $5,030
IN —
™
o580 pob 366 1313 92 $3,896
%03 M??O?)Tp%? 366 1619 92 $4,570
IN —
™
Yo s 160 nob 366 2322 92 $6,114
T oI 2 200 pb 366 2886 92 $7,356
™
%03 MggongsE) . 366 4050 92 $9,018
IN —
%03 M?EO/?)TP%? 366 4384 92 $10,652
IN —
™
%03 MggongsE) . 366 4601 92 $11,128
IN —
%03 M?EO/?)TP%? 366 4933 92 $11,860
IN —
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DEMOLITION AND REPLACEMENT COSTS

Replacement costs were calculated with one hundred percent (100%) of the total equipment costs
replaced at years 15, 30 and 45. One hundred percent of the nylon/polypropylene grid was replaced
at years 20 and 40. Demolition costs were calculated as 20% of the facility capital costs per the
Everglades STSOC. Appropriate present worth factors were utilized to discount the costs of
replacement and demolition in the future to present day.

SALVAGE

Land is presumed sold at the same rate at the end of the project period. A present worth salvage

factor is applied to reflect present value of this future sale. This is a value rather than a cost, and
hence is subtracted from the present cost total.

PRESENT WORTH ANALYSIS

Fifty (50) year present worth costs, considering a 5.375% discount rate for the sixteen scenarios are
shown as Table 1-11.

Table 1-11: Present Worth Analysis ATS™ scenarios

25 MGD ATS™ Nutrient Recovery Facility

Phosphorus Inflow Concentration (ppb) 80 100 150 200 300 400 500 600
Annual Phosphorus Removal (Ibs) 1,680 2,107 3,149 4,074 6,127 7,176 8,106 9,273
50-YEAR PRESENT WORTH
Capital Costs $2,007,961 | $2,007,961 [ $2,007,961 | $2,007,961 | $2,007,961 | $2,007,961 | $2,007,961 | $2,007,961
Operating Costs $1,512,395 | $1,561,435 [ $1,676,013 | $1,767,755 | $1,956,219 | $2,010,166 | $2,045,081 | $2,099,753
Demolition/Replacement Costs | $ 243,538 [$ 243,538 | $ 243538 |$ 243538 [$ 243,538 |$ 243538 | $ 243,538 | $ 243,538
Salvage Costs $ 3,066 | $ 3,066 | $ 3,066 | $ 3,066 [ $ 3,066 [ $ 3,066 [ $ 3,066 [ $ 3,066
TOTAL $3,760,828 | $3,809,868 | $3,924,446 | $4,016,188 | $4,204,652 | $4,258,600 | $4,293,514 | $4,348,187
50-Yr PWC $/Ib P-removed $44.77 $36.16 $24.93 $19.72 $13.72 $11.87 $10.59 $9.38
50 MGD ATS™ Nutrient Recovery Facility
Phosphorus Inflow Concentration (ppb) 80 100 150 200 300 400 500 600
Annual Phosphorus Removal (Ibs) 3,360 4,214 6,296 8,148 12,254 14,352 16,212 18,546
50-YEAR PRESENT WORTH
Capital Costs $3,499,890 | $3,499,890 | $3,499,890 | $3,499,890 | $3,499,890 | $3,499,890 [ $3,499,890 | $3,499,890
Operating Costs $2,687,775 | $2,805,920 | $3,077,271 | $3,294,710 | $3,743,948 | $3,872,869 | $3,956,371 | $4,084,259
Demolition/Replacement Costs | $ 293,528 [$ 293,528 | $ 293528 | $ 293,528 [$ 293,528 | $ 293,528 | $ 293,528 | $ 293,528
Salvage Costs $ 6,209 [ $ 6,209 [ $ 6,209 [ $ 6,209 [ $ 6,209 [ $ 6,209 [ $ 6,209 [ $ 6,209
TOTAL $6,474,984 | $6,593,129 [ $6,864,480 | $7,081,919 | $7,531,158 | $7,660,078 | $7,743,580 | $7,871,468
50-Yr PWC $/Ib P-removed $38.54 $31.29 $21.81 $17.38 $12.29 $10.67 $9.55 $8.49

PUMP COST ANALYSIS

As the ATS™ treatment facility may be designed to operate under gravity flow conditions the costs
provided above do not include pumping costs. To allow for comparison to systems where pumping is
required, an analysis of pumping costs are provided below.

The cost for construction of the pump stations was based on a standard rate of $7,600 per cfs
capacity. Annual maintenance for pump stations of capacity less than 500 cfs was assumed to be
$10,000 per year. Annual electric operating costs, based on an electric rate of $0.08/kw-hr, were
$101,024 and $198,890 for the 25 and 50 mgd ATS™ facilities, respectively. The 50-YR PWC for
pumping therefore was $2,416,248 and 4,594,108 for the 25 and 50 mgd facilities, respectively.
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Impacts of pumping costs to 50-Yr PWC are illustrated in Figure 1-8 below.
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Present Worth Costs ($/Ib-P Removed)

TPIN =80| TPIN = TPIN = TPIN = TPIN = TPIN = TPIN = TPIN =
ppb 100 ppb | 150 ppb | 200 ppb | 300 ppb | 400 ppb | 500 ppb | 600 ppb
—0—50 MGD Algal Turf Scrubber® | $38.54 $31.29 $21.81 $17.38 $12.29 $10.67 $9.55 $8.49
System - Gravity
——25 MGD Algal Turf Scrubber® | $44.77 $36.16 $24.93 $19.72 $13.72 $11.87 $10.59 $9.38
System - Gravity
—%<—50 MGD Algal Turf Scrubber® | $65.94 | $53.14 | $36.43 | $28.68 $19.80 $17.09 $15.23 $13.45
System - Pump Costs Included
25 MGD Algal Turf Scrubber® | $73.59 $59.14 $40.30 $31.60 $21.63 $18.62 $16.57 $14.60
System - Pump Costs Included

Figure 1-8: 50-YR Present Worth Costs reported as $/Ib P-Removed for 25 and 50 MGD ATS™
facilities for both gravity flow and systems requiring pumping to deliver water to treatment system.

CONCLUSIONS

When the 50-YR Present Worth Costs in this study are compared with previously developed 50-YR
PWC for reservoirs, treatment wetlands or stormwater treatment Areas (STAs) and chemical
treatment in the Lake Okeechobee Watershed, ATS™ represents the lowest cost alternative for
phosphorus control for application as a regional treatment system.

These findings are consistent with a recent study completed by economists at the University of Florida
Institute of Food and Agricultural Sciences (IFAS) where it was determined that MAPS phosphorus
treatment costs ($/kg P-removed) for proposed treatment systems in the Lake Okeechobee
Watershed were 53 — 69% lower than costs for wetland stormwater treatment areas (Sano et. al,
2005). Within this study 50-YR PWC included capital, operations and management, water storage
and recreational benefits.
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SECTION 2. BY-PRODUCT MARKET ANALYSIS

Numerous researchers have investigated potential end uses for water hyacinth and algal biomass
products. These end uses have include a wide variety of potential applications from livestock feed and
compost or soil amendment, to paper, rope, charcoal briquettes, energy via anaerobic digestion,
medicinal ingredients and even furniture, human food and soda.

LIVESTOCK FEED

Focusing on the more common and accepted end-uses, numerous studies have demonstrated the
palatability of these products as livestock feed for a variety of livestock including dairy and beef cattle,
goats and rabbits. To assess the palatability and application as a wet greenchop product produced at
the S-154 Pilot, over a period of 1.5 years 762 tons of water hyacinth and algae biomass was
harvested, chopped and transported to McArthur Farms twice a week. There it was blended and fed
on a daily basis to a group of heifers. The greenchop feed ingredient was introduced into the diet at a
rate of approximately 10 Ibs per cow per day. Due to the high water content of the chopped biomass
(5-6% solids), the wet hyacinth/algae material served as a substitute for water introduced into the feed
ration. While this end-use method allows for recycling of nutrients within the watershed, it is
recognized that a greenchop program such as this is limited to water treatment facilities located in
close vicinity to existing dairy operations such as edge-of-farm treatment systems.

COMPOST

Conducted in conjunction with the S-154 Pilot were compost operations designed to quantify the
efficacy of the windrow compost process when applied to recovered water hyacinth and algal
biomass, and to document the quality of the finished compost product.

During the initial phase of the windrow compost operation, low quality hay from an off-site source was
added as a bulking agent to reduce the moisture content of the recovered biomass from 95% to 75%.
This method proved successful and allowed for production of high quality compost as illustrated in
Figure 1-8. The disadvantage of adding hay as a bulking agent included the additional cost of the hay,
and reduced nutrient content of the recovered algal biomass. Provided in Table 1-13 are typical
analysis from analytical testing of five separate compost batches produced at the S-154 Pilot.

Table 1-13: Compost analysis for hay, water hyacinth and algal solids at the S-154 Pilot.

Parameter Batch 1 | Batch 2 Batch 3 Batch 4 Batch 6 Min Max
Nitrogen (N) 0.93 1.45 1.51 0.75 0.77 0.75 1.51
Phosphorus (P,0s) | (.20 0.37 0.81 0.41 0.39 0.20 0.81
Potassium (K,0) 0.35 0.50 0.49 0.21 0.12 0.12 0.50
Sulfur (s) 0.09 0.15 0.51 0.18 0.22 0.09 0.51
Calcium (Ca) 0.67 1.68 2.00 0.67 1.00 0.67 2.00
Magnesium (Mg) 0.12 0.25 0.29 0.67 0.21 0.12 0.67
Moisture 18.4 45.2 39.1 46.6 54.23 18.4 54.2
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In conjunction with the compost market assessment discussed late in this section, consultants to the
compost process recommended that the hay-bulking agent be replaced with on-site produced finished
compost. The benefit of this process modification would be reduced costs through elimination of hay
purchases, and improved compost quality through elimination of the low nutrient content hay and
weed seeds present in the hay product. Provided in Table 1-14 is a projected typical analysis from
compost produced from recovered algal biomass as the sole feedstock.

Table 1-14: Projected typical analysis for compost produced from algal solids only.

Parameter Percent
Nitrogen (N) 2.0
Phosphorus (P,0s) 1.0
Potassium (K.0) 0.5
Sulfur (s) 0.2%
Calcium (Ca) 1.5%
Magnesium (Mg) 0.25%
Moisture 40%

Figure 1-8: Illustration of compost produced from hay, water hyacinth and algae blend via windrow
composting at the S-154 Pilot.
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COMPOST MARKET ASSESSMENT

Dr. Aziz Shiralipour and Dr. Eliot Epstein were contracted to assess the existing and potential
compost market within the Okeechobee Region. Dr. Shiralipour is the Associate Director, School of
Natural Resources and Environment, Biomass Programs at the University of Florida and has
published extensively in the field of compost utilization. Dr. Eliot Epstein is the President and Chief
Scientist at E&A Environmental Consultants, Inc. As an internationally recognized expert in the field of
organic waste material utilization, Dr. Epstein has directed numerous waste management projects for
government and industry, including the development of the Aerated Static Pile Compost System,
otherwise known as “The Beltsville Process”, for the United States Department of Agriculture. He has
served as a consultant to the World Bank, the U.S. EPA, and the United National Development
Program. Dr. Epstein has authored over 150 papers related to composting and biosolids utilization
issues as well as the book, The Science of Composting, published in 1997.

The complete market assessment for the Okeechobee region produced by Drs. Shiralipour and
Epstein is included in Appendix B.
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SECTION 3. GLOSSARY OF TECHNICAL TERMS

Accretion:

Acre-foot:

Accuracy:

Advanced Treatment Technologies:

Adverse impact:

Allelopathic influence:

Algal Turf Scrubber (ATS™):

Apical meristem:

Benthic:

Best Management Practices:

Biomass:

The gradual addition of new material on top of
older sediments or soils.

The volume of liquid required to cover one acre to
a depth of one foot.

The closeness of measured values to the true
value (as opposed to precision).

Biological and chemical treatment technologies
designed to reduce phosphorus levels in
stormwater.

The detrimental effect of an environmental change
relative to desired or baseline conditions.

The inhibition of growth in one species of plants by
chemicals produced by another species.

The proprietary ATS™ consists of a suitable
substrate, typically plastic geomembrane overlain
with an attachment grid, upon which nutrient
enriched waters are discharged and an algal turf is
cultured. The algal turf consists of dense mats of
small anatomically simple periphytic or benthic
algae less than several centimeters in height.
Such turfs are effective at removing carbon
dioxide, nutrients and a variety of pollutants found
in natural or wastewater. Wave surge motion is
typically incorporated into the ATS™ to enhance
the exchange of metabolites between algal cells
and the water medium.

The undifferentiated plant tissue from which new
cells are formed, as that at the tip of a stem or
root.

Bottom-dwelling, such as benthic insects.

Land, industrial and waste management
techniques that reduce pollutant loading from an

industry or land use.

The weight of living material, usually as dry mass.
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CERP:

Cubic hectometer:

Deaminase:

Decomposition:

Diquat:

Discharge:

Dissolved organic carbon:

Evapotranspiration:

Flow:

Flow-weighted mean concentration:

Glyphosate:

Comprehensive Everglades Restoration Plan. A
long-term series of more than 60 regional projects
designed to restore the health, integrity and beauty
of the South Florida environment. The plan was
authorized as Title VI of the 2000 Water
Resources Development Act and will vastly
increase storage and water supply for the natural
system, as well as for urban and agricultural needs
while maintaining current Central and Southern
Florida Project purposes.

A unit of measure (hm?) used for large volumes
and equivalent to 1,000,000 cubic meters (a cube
100 X 100 X 100 m).

Any of a class of enzymes that catalyze the
hydrolysis of compounds containing the amino
group NH2.

The action of microorganisms causing both the
breakdown of organic compounds into simpler
ones and the release of energy.

A strong, nonpersistent, yellow, crystalline
herbicide, C12H12BroN2, used to control water

weeds.

The rate of water movement, as volume per unit
time (cubic feet or cubic meters per second).

The organic fraction of carbon in water that is
dissolved (not filterable).

The process by which water is released to the
atmosphere by evaporation from the water surface
or movement from a vegetated surface
(transpiration).

The rate of movement of water, expressed as
volume discharged from a source in a given time
period.

The average concentration of a substance in water
corrected for the volume of water flow at the time
of sampling; samples taken when flow is high are
given greater weight in the average. Flow-
weighted concentrations can be used to calculate
mass loading at a particular location.

Glyphosate is an organic solid of odorless white
crystals. It is a non-selective herbicide used on
many food and non-food crops as well as non-crop
areas such as roadsides. When applied at lower
rates, it serves as a plant growth regulator.
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Invertebrates:

Loading (mass loading):

Macrophytes:

Nutrients:

Organochlorides:

Organophosphorus:

Parameter:

Parts per billion (ppb):
Parts per million (ppm):
Parts per trillion (ppt):

Periphyton:

Phosphorus:

Quality assurance:

Quality control:

Sheet flow:

Small animals, such as insects, crayfish, mollusks
and annelids, that do not have a backbone. These
animals are often important components of
ecosystem food webs and can be indicators of
ecosystem health.

The mass of a material entering an area per unit
time (e.g., phosphorus loading into Water
Conservation Area 2A as metric tons per year).

Visible plants (e.g., sawgrass, cattails, sedges and
lilies) found in aquatic environments.

Elements that are essential as raw materials for
the growth of an organism. In aquatic
environments, nitrogen and phosphorus are
important nutrients that affect the growth rate of
plants.

Any of various hydrocarbon pesticides, such as
DDT, that contain chlorine.

Any of several organic compounds containing
phosphorus, some of which are used as fertilizers
and pesticides.

A variable or constant representing a characteristic
of interest (e.g., conductance is a water quality
parameter). Use of this term is highly subjective
and varies greatly across disciplines.

Equivalent to one microgram per liter (ug/L).
Equivalent to one milligram per liter (mg/L).
Equivalent to one nanogram per liter (ng/L).

The biological community of microscopic plants
and animals attached to surfaces in aquatic
environments. Algae are the primary component in
these assemblages, and periphyton can be very
important in aquatic food webs, such as those of
the Everglades.

An element that is essential for life and can
promote the growth of algae in water.

A program to provide a means for a product to
meet a defined set of quality standards at a
specified level of confidence.

Steps taken to ensure that quality standards are
met.

The movement of water as a broad front with a

33



Algal Turf Scrubber® Present Worth Cost & By-Product Market Analysis Section 3

Species richness:

Stormwater Treatment Area (STA):

Supplemental technologies:

Total maximum daily load:

Trophic level:

Water Hyacinth Scrubber (WHS™):

Water quality standards:

shallow, uniform depth.

The number of species occurring in a particular
area for a specified sampling period.

A large, constructed wetland designed to remove
pollutants from stormwater runoff.

Advanced wastewater treatment techniques that
have the potential to supplement STAs and reduce
phosphorus to levels of about 10 ppb.

The maximum allowed level of pollutant loading for
a water body to protect its uses and maintain
compliance with water quality standards defined in
the Clean Water Act.

Distinct, definable levels at which groups of
organisms are using or producing energy in
Nature. Plants are the lowest trophic level and are
the primary producers of biological energy.
Grazing and detritus-feeding animals are in the
intermediate trophic level. Predators such as bass,
wading birds and raccoons are in the higher
trophic level. Metals, such as mercury, accumulate
at higher trophic levels, but most energy in Nature
is stored in lower trophic levels.

The proprietary culture unit for the floating aquatic
plant water hyacinth in which the unit is designed
to optimize pollutant removal and biomass
management.

State water quality standards are comprised of the
beneficial use classification, the numerical criteria
applicable to the classification, the Florida
antidegradation policy, and several provisions in
other rules.
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =80 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 80
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 70 57 41 63 58

Total Phosphorus Areal

Removal Rate Ib/acre-yr 124 288 496 216 281
Total Phosphorus
Removed Ib 185 431 741 323 1,680
Wet Harvest tons 332 779 1,353 583 3,047
Compost tons 21 49 85 36 190

Compost CY 35 81 141 61 317
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =100 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 100
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 88 72 51 79 72

Total Phosphorus Areal

Removal Rate Ib/acre-yr 152 362 623 274 353
Total Phosphorus
Removed Ib 227 540 931 409 2,107
Wet Harvest tons 399 960 1,673 724 3,757
Compost tons 25 60 105 45 235

Compost CY 42 100 174 75 391
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =150 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 150
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 133 109 74 118 109

Total Phosphorus Areal

Removal Rate Ib/acre-yr 212 524 970 401 527
Total Phosphorus
Removed Ib 317 783 1,449 600 3,148
Wet Harvest tons 532 1,332 2,508 1,015 5,387
Compost tons 33 83 157 63 337

Compost CY 55 139 261 106 561
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =200 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 200
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 179 148 99 160 146

Total Phosphorus Areal

Removal Rate Ib/acre-yr 262 663 1,291 511 682
Total Phosphorus
Removed Ib 391 990 1,929 763 4,074
Wet Harvest tons 628 1,613 3,219 1,237 6,696
Compost tons 39 101 201 77 419

Compost CY 65 168 335 129 698
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =300 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 300
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 273 230 129 246 219

Total Phosphorus Areal

Removal Rate Ib/acre-yr 342 892 2,174 693 1,025
Total Phosphorus
Removed Ib 512 1,333 3,248 1,036 6,127
Wet Harvest tons 753 1,999 5,103 1,543 9,397
Compost tons 47 125 319 96 587

Compost CY 78 208 532 161 979
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =400 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 400
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 368 315 206 334 306

Total Phosphorus Areal

Removal Rate Ib/acre-yr 409 1,082 2,467 845 1,201
Total Phosphorus
Removed Ib 611 1,617 3,686 1,262 7,176
Wet Harvest tons 830 2,244 5,360 1,738 10,172
Compost tons 52 140 335 109 636

Compost CY 86 234 558 181 1,060
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =500 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 500
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 463 402 286 423 393

Total Phosphorus Areal

Removal Rate Ib/acre-yr 468 1,251 2,727 979 1,356
Total Phosphorus
Removed Ib 700 1,869 4,074 1,463 8,106
Wet Harvest tons 882 2,412 5,507 1,873 10,675
Compost tons 55 151 344 117 667

Compost CY 92 251 574 195 1,112
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ATSDEM Model Run Summary Table
LOW 25 MGD ATS™ Nutrient Recovery Facility

TP,y =600 ppb
Conditions:
Flow MGD 25
Average Flow Velocity fps 0.75
Average Flow Depth
inches 0.72
Average Flow-through
time minutes 402
Influent TP 600
ATS length ft 300
ATS Headwall Width ft 868
ATS Acreage 5.98
ATS slope 0.50%
Parameter Q1 Q2 Q3 Q4 Total Annual
[ETuent Tota Ehosphorus
ppb 559 490 351 513 478

Total Phosphorus Areal

Removal Rate Ib/acre-yr 523 1,406 3,174 1,103 1,552
Total Phosphorus
Removed Ib 782 2,100 4,742 1,648 9,273
Wet Harvest tons 920 2,532 6,024 1,971 11,447
Compost tons 58 158 376 123 715

Compost CY 96 264 627 205 1,192
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PRELIMINARY COMPOST MARKET ASSESSMENT FLORIDA
AND OKEECHOBEE REGION

INTRODUCTION

Many communities throughout the US are planning, and in some cases, operating composting
facilities. In addition, many composting facilities have been established by the private sector in recent
years. Consequently, the number of composting facilities has increased during the last two decades
and the trend is continuing. There are over 4,400 composting facilities in the U.S., with 12 permitted
facilities currently in operation in Florida.

The growth of the compost industry in the United States and Florida is being driven by the increase
cost of landfill disposal, public support for resource conservation and state legislative mandates for
waste diversion — not by demand for compost products in the marketplace. As a result, producers will
have to devote attention to compost market development and meeting the product quality demands of
users. Compost markets must become central to virtually all aspects of compost facility planning,
design and operation.

Assuming Florida were to maximize compost production from all available municipal solid waste
(MSW), including yard waste, researchers estimate that if the organic fraction of this stream were to
be biologically decomposed, Florida would have the potential to generate over 5.5 million tons of
compost annually. This value represents a theoretical maximum for purposes of defining compost
production capacity from MSW as currently 66% of 3.5 million tons of yard wastes are converted to
mulches (Rahmani et al. 2004). But key questions remain. Specifically, is the market capacity in
Florida sufficient to use the compost produced? What is the present market capacity for composted
products? And how can Florida build markets for composted products?

According to one study by Slivka et al. (1992), Florida’s potential compost applications including
landscape, topsoil, peat/bark, potting topsoil, landfills, container nurseries, field nurseries, sod,
silviculture and agriculture totals nearly 42 million cubic yards. It was projected that the agricultural
industry located within a 50-mile radius of urban centers with populations of more than 100,000 could
use more than 20 million cubic yards of compost annually. The researchers imposed the distance
constraint of 50-miles by bulk. This is based on the limited economic viability of shipping bulk
compost beyond 50 miles. Bagged products could be shipped a much longer distance.

Based on the Slivka et al. Florida market estimate of 42 million tons, the estimated potential compost
production capacity of 5.5 million tons (11 million cubic yards) in Florida is about 26% of the potential
market capacity.

A. Shiralipour and E. Epstein, 2005 1
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FLORIDA COMPOST MARKET LITERATURE SURVEY

Included within Battelle’s study (Slivka et al., 1992) are estimates that the average annual rate of
compost penetration in US markets was less than 2% of its potential users. If the rate of compost
penetration in the Florida market follows the national trend, compost use in the state would be
approximately 840,000 cubic yards a year. Clearly, Florida has a market development challenge, not a
lack of market.

Several related compost studies in Florida have been conducted by the University of Florida’s
scientists through the Center of Biomass Programs. These studies include cost —benefits analysis for
compost application in Florida (Rahmani et al., 1998), grower’s and landowner’s attitudes toward
compost application in Florida (Rahmani et al., 2001), economics of yard debris conversion options in
Florida (Rahmani et al., 2004), and developing market for recycled organic product in Florida
(Rahmani et al., 2004). Other studies include a market development program for composts in Florida
(Smith and Shiralipour, 1997), developing a market for compost product (Shiralipour, 1998) and
strategies for compost market development in Florida, (Shiralipour and Smith, 1998). A brief summary
of these studies is provided below.

Rahmani, Mohammad, Alan W. Hodges, and Clyde F. Kiker. 1998. Cost —benefits
analysis for compost application in Florida

In this study costs and benefits of compost application for several specific sites and crops such as
vegetables, turfs, ornamentals, and roadsides were surveyed. Efforts were made to measure costs
and benefits of compost application possibly in monetary terms; however, it was identified that certain
cost and benefits that were very difficult to measure in monetary terms. In general, the results of
analysis showed that in all cases where sufficient data were available monetary benefit exceeded the
total cost of compost application. In addition to monetary benefit, several other non-tangible benefit of
compost application was defined. Overall, compost application showed positive economic benefit that
usually last beyond the year of application and the particular crop applied involved.

Rahmani, Mohammad, Alan W. Hodges, and Clyde F. Kiker. 2001. Grower’s and land
owner’s attitudes toward compost application in Florida.

In this study a survey was conducted to explore the issues of concern and the attitudes of those
who already use compost as well as non-compost users in Florida. Many growers didn’t know the
various benefits and the scope of potential compost application. The price of compost as reported
by end-users ranged from $9 to $40 per ton. The average price was estimated at $29.05.
Transportation and other cost such as labor for application (where transportation cost was
reported separately) were estimated at $8.9 per ton. Quality factors such as maturity, content of
the weed seeds, and odor were the most important issues reported. Quality of available compost
together with adverse reaction due to weed seeds--also a quality matter-- was mentioned as main
barriers by 53 percent of the respondents. When asked what would encourage using compost,
availability of relevant information was the key. Interesting, three times more respondents
indicated more information as enticement (79 percent) than those who cited delivery of compost at
no cost (24 percent). About one-third of the respondents believed they need to be convinced that
the benefits of compost exceed the cost of its application. Those who did not have interest in
compost represented only 8 percent of the respondents. Results of this study suggested that to
promote widespread compost use, information and product quality are the critical elements.

A. Shiralipour and E. Epstein, 2005 2
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Rahmani, Mohammad, Alan W. Hodges, and W. D. Mulkey. 2004. Economics of yard
debris conversion options in Florida.

Annual yard debris volume in Florida was estimated at 3.5 million tons. Yard debris usually has a
significant tipping fee to be paid to those who take it for disposal. The present study was intended to
investigate the economic value, and compare the advantages and disadvantages of using yard debris
as a feedstock for organic recycling facilities for conversion to mulch, compost, or other soil
amendments; as feedstocks for electric power plants for cofiring with other feedstocks to produce
electricity; or for farm land spreading. For this study, primary data was collected by sending survey
guestionnaires by mail to the organic recycling facilities that use yard debris and produce mulch,
compost or other products in Florida. Follow-up was made through personal and telephone contacts,
with faxed or e-mailed copies of the questionnaire. Totals of 25 responses (50 percent responses
rate) were received.

Overall, 88 percent of respondents received yard debris at their facilities. Organic recycling facilities in
Florida converted yard debris primarily to mulch. While 91 percent of those receiving yard debris
converted it to mulch, only half of them converted yard debris to compost, and less that 20 percent of
them produced some kind of soil amendment. Most recycling facilities (77 percent of respondents
receiving yard debris) received a tipping fee. Tipping fees varied from less than $20 per ton to more
than $60 per ton. Weighted average tipping fees amounted to $29 per ton in 2003.

Collected information showed that most of the yard debris collected in Florida was hauled to organic
recycling facilities. Mulch, compost and other soil amendments produced by organic recycling
facilities were mostly used, whether sold or given free to customers. The price received by these
facilities may be representative of monetary value. However, free of charge give away, and volatility
in price received for various products by different facilities as well as different type of operation by
these facilities, would make an average valuation statistically incorrect. Yard debris usage by electric
power plants is still in a very initial stage, and has not developed to a common practice, and faces
technical and financial challenges.

A. Shiralipour and E. Epstein, 2005 3
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Rahmani, Mohammad, Alan W. Hodges, and Clyde F. Kiker. 2004. Developing markets for recycled
organic products in Florida.

In this work the authors explore the existing and potential market for recycled organic products in
Florida. The study is developed around data and information collected from the authors’ previous
studies on various aspects of demand and supply of recycled organic products in Florida. On the
demand side, data were collected on issues such as problems experienced by compost users,
sources of information about compost, barriers to using compost, and incentives for potential compost
users. The surveys also included explorations into the issues of concern and the attitudes of those
that already use compost as well as non-compost users in Florida. Addressed within the survey of
organic recycling facilities in Florida were issues relevant to supply. These issues included capacity
and actual volume and type of recycled organic products, customers, percent of product shipped, and
shipping distance. Marketing efforts by producers as well as demand improvement initiatives and
customers concerns were addressed in the survey.

It was concluded that it is through market improvement and by improving demand that organic
recycling facilities that increased product use will be realized. Results from the demand issues study
indicated that quality, information, and consistent availability are the key to demand improvement and
eventually market improvement. To promote using compost, the product should be considered as a
commodity that has some net benefit for the users. Marketing tools would have an important impact
on encouraging greater compost usage and eventually development of a market for compost.

A. Shiralipour and E. Epstein, 2005 4
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COMPOST MARKET ASSESSMENT FOR OKEECHOBEE REGION

The purpose of this preliminary compost market assessment is to provide HydroMentia, Inc. with data
that will assist in developing a composting facility for plant biomass (water hyacinth and/or algae).
The biomass will be recovered as a result of normal operations associated with Managed Aquatic
Plant Systems (MAPS)—a biological treatment technology used for point and non-point source water
treatment in Florida. This assessment is part of a broad effort to evaluate existing demand and
develop markets for compost. Areas of study are outlined below:

1. Existing and potential compost users within100 miles radius of Okeechobee, Florida
(study area).

The current use of compost in the study area (last year’s utilization).

The potential yearly demand for compost.

The amount of money paid by potential users for compost.

The amount users are willing to pay for a delivered cubic yard of compost.

The amount users are willing to pay for an undelivered cubic yard of compost

S

Market Assessment Methodology

This market assessment was conducted in three stages. The first stage involved the identification of
the parameters for potential user groups (see Appendix). The second stage consisted of contact with
potential users through phone surveys, e-mail surveys and mail surveys. The mail survey
methodology was chosen because it yielded more successful results at the beginning of the research
project in comparison with the other two methodologies (about 35 phone calls were made, but only
one person responded). The final stage involved market data analysis and report development. The
guestionnaires were mailed to two hundred potential compost users within the study area from our list
server (the list server has the names, addresses, phone numbers and e-mails).

Findings

This study provides an initial assessment of present and potential markets for compost in the survey
area (within 100 miles of City of Okeechobee). Two hundred potential end-users in the study region
were contacted in the survey, with 21% responding. Based on survey data collected from the
respondents it is estimated that the potential compost market in the area could range from minimum
of 89,750 tons per year (Table 1) to approximately 427,300 tons per year. The higher end of the
range was calculated based on the assumption that all 200 end-users would use compost at the same
rate as the respondents.

Among the respondents in the area, the major potential users are citrus and vegetable growers.
However, 66% of the citrus grower and 54% of the vegetable growers did not use compost during the
last 3 years. The percent of the growers that did not use compost during the last 3 years ranged from
0 to 100% for the rest of the markets.

The estimate is subject to some important qualifications, in terms of compost product quality, cost
and transportation. From a facility planning perspective, these estimates should be used as a
guidepost for additional, more focused market research and development. The most important
lessons from this preliminary assessment are: 1) there is a significant potential market for compost in
the area, and 2) the key potential user groups are very concerned about factors such as product
quality, cost and transportation.

A. Shiralipour and E. Epstein, 2005 5
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Actual and Potential Demand for Compost in Okeechobee Region

Based on the survey results, the amount of actual compost utilized by respondents last year (2004)
was 84,395 tons and the potential yearly demand was estimated to be more than 89,750 tons (Table
1). Last year's actual compost applications and potential compost utilizations varied in different
markets (Table 1). Citrus and vegetable growers were the major compost users among all
respondents. The actual amount of compost application reported for last year by respondents in these
two markets alone was 79,280 tons. This is over 93% of the total utilization reported by all
respondents. It is estimated that the demand for compost by all citrus and vegetable growers in the
surveyed area could reach approximately 377,500 tons per year (79,280 x 100 + 21 = 377,500).

Tablel. Compost Application during 2004 and Potential
Demands by Various Growers

Compost Users Actual and Potential Demand for Compost
Group (Tons)
Compost Application Potential Demand
During 2004
Citrus
(18 Respondents) 74,580 >80,100
Vegetable Crops
(13 Respondents) 4,790 >3,800
Nurseries
(4 Respondents) 1,500 >1,900
Landscapers
(2 Respondents) - 3
Sod
(2 Respondents) 2,400 >2,700
Pasture
(2 Respondents) 1,125 1,250
Sugarcane
(1 Respondents) - _
Total 84,395 >89,750

Willingness to Pay for Delivered Compost

The compost users in the surveyed area were willing to pay $0 — 16/cubic yard or approximately $0 —
32/ton (Table 2). During the last year, three citrus growers used 3,780 tons of compost and paid
$7/ton, which is equal to $26,460. If the total respondents are willing to pay an average of $7/ton,
then the market for the region would be estimated at $590,700 (84,395 tons x $7/ton). Therefore,
citrus and vegetable growers alone are willing to pay $554,960/year (79,280 tons x $7/ton). In this
case, it is estimated that all potential citrus and vegetable growers in the surveyed area could pay
approximately $2,642,600 annually (554,960 x 100 + 21).

A. Shiralipour and E. Epstein, 2005 6
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Table 2. Willingness of Various Growers to Pay for
Delivered Compost

Compost Users Group

Willingness to Pay
$/cubic yard  $/ton

Citrus

(18 Respondents) 1-10 1-20
Vegetable Crops ~ ]
(13 Respondents) 1-16 1-32
Nurseries

(4 Respondents) 1-10 1-20
Landscapers

(2 Respondents) 0-5 1-10
Sod

(2 Respondents) 1-10 1-20
Pasture

(2 Respondents) 0-5 1-10
Sugarcane

(1 Respondents) 0-5 1-10

Willingness to Pay for Undelivered Compost

All the compost users in the surveyed area were willing to pay $0 — 5/yard

undelivered compost (Table 3).

or $0-10/tons for

A. Shiralipour and E. Epstein, 2005
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Table 3. Willingness of Various Growers to Pay for
Undelivered Compost

Compost Users Group Willingness to Pay

$/cubic yard $/ton
Citrus
(18 Respondents) 0-5 0-10
Vegetable Crops ] ]
(13 Respondents) 0-5 0-10
Nurseries
(4 Respondents) 0-5 0-10
Landscapers
(2 Respondents) 0-5 0-10
Sod
(2 Respondents) 0-5 0-10
Pasture
(2 Respondents) 0-5 0-10
Sugarcane
(1 Respondents) 0-5 0- 10

Assuming that the average willingness to pay in this case is half that of delivered compost ($3.5/ton),
then all the calculations made for the delivered compost should be cut into half.

Potential Barriers to Compost Use in Various Markets

The survey results indicate that the most significant barriers to all potential compost users are:

1.

Quality: All growers (100%) in the survey area are particularly concerned about the quality
of the compost. In general, users are concern about salt content, pH, heavy metals, seed
weeds, potential plant disease, glass and plastic contents and other contaminants. In
addition, a consistent quality product is important because growers will need to rely on the
continuing performance of a compost product over time.

Cost: Product cost is very important to all end-users. In general, the quality of compost
determines the cost in various markets. Many growers are willing to pay more for good
quality composts. For example, vegetable growers are willing to pay up to $32/ton for a good
quality compost while sod growers, sugar cane growers and landscapers are more interested
in less expensive compost product (up to $10/ton).

Transportation: Transportation could be a potential barrier to the use of compost in
locations with more that 100 miles from compost facilities. For growers that don’t use high
quality/more expensive compost, transportation is a real barrier. However, good compost,
especially if it is bagged, could be transported to longer distances for sale. The barriers to
compost markets in different markets are shown in Table 4.

A. Shiralipour and E. Epstein, 2005 8
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Table 4. Potential Barriers to Compost Use in
Various Markets

Compost Users Group Potential Barriers to Compost
Use

Citrus . .

(18 Respondents) Cost, Quality, Transportation

Vegetable Crops Cost, Quality, Transportation,

(13 Respondents) Application

Nurseries . .

(4 Respondents) Cost, Quality, Transportation

Landscapers .

(2 Respondents) Cost, Quality

Sod . .

(2 Respondents) Cost, Quality, Transportation

Pasture . .

(2 Respondents) Cost, Quality, Transportation

Sugarcane ] ]

(1 Respondents) Cost, Quality, Transportation

CONCLUSION

Florida is a leader in composting organics with 12 permitted composting facilities. Several of Florida’s
composting facilities are among the largest commercial facilities in the U.S. For example, the Enviro-
Comp facility in Jacksonville is one of the largest yard trimming composting facilities, Palm Beach
Solid Waste Authority operates one of the largest and most successful co-composting facilities
(biosolids and yard trimming), and Sumter County composting facility is one of the nations longest
operating MSW facilities.

Studies have shown that compost market capacity exists far in excess of the capacity to produce
compost in Florida. While the Florida compost market may be as large as 42 million cubic yards per
year, the survey of a 100-mile radius of the Okeechobee region shows current compost usage at
84,395 tons, with a potential market of 377,500 tons.

A. Shiralipour and E. Epstein, 2005 9
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Appendix

The following questionnaires were prepared and sent to 200 end-users in the area for the compost
market assessment:

Question 1: What is your type of business?
Citrus grower

Nursery

Landscaper

Golf course

Vegetable grower

Other

Question 2: Where is your business located?
Name of the town
Name of the county

Question 3: What is the approximate distance of your business from the Okeechobee town, north of
the lake Miles

0-50

50 - 100

Question 4: Has your business used compost within the past three years?
Yes
No

Question 5: Approximately how much compost did you apply last year
Answer in tons
Answer in cubic yard

Question 6: Approximately what is the potential annual amount of compost your business could use?
0-20 cubic yard

21-50

51-100

More than 100

Question 7: Approximately how much did you pay?
$/per one ton of compost

$/per one cubic yard of compost

Not available

Question 8: What are your concerns in compost utilization?
Cost

Quality

Consistency in availability

Transportation

Others

Question 9: How much you are willing to pay for a delivered cubic yard of a good quality compost
(good texture, rich in nutrients, low soluble salts, optimum moister content with no toxic material)?
$0 - $5

$6 — $10

$11 - $15

$16 - $20

More than $20

A. Shiralipour and E. Epstein, 2005 10
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Question 10: How much you are willing to pay for an undelivered cubic yard of a top quality compost
from a facility close to Okeechobee town?

$0 - $5

$6 — $10

$11 - $15

$16 - $20

More than $20

REFERENCES

Rahmani, Mohammad, Alan W. Hodges, and Clyde F. Kiker. 1998. Cost —benefits
analysis for compost application in Florida. Annual Report, Center for Biomass Programs.

Rahmani, Mohammad, Alan W. Hodges, and Clyde F. Kiker. 2001 . Grower’s and land
owner’s attitudes toward compost application in Florida. Annual Report, Center for Natural
Resources, Biomass Programs.

Rahmani, Mohammad, Alan W. Hodges, and W. D. Mulkey. 2004. Economics of yard
debris conversion options in Florida. Annual Report, Center for Biomass
Programs.

Rahmani, Mohammad, Alan W. Hodges, and Clyde F. Kiker. 2004. Developing
markets for recycled organic products in Florida. University of Florida, EDIS-
F499

Slivka, D. C., T. A. McClure, A. R. Buhr and R. Albrecht. 1992. Compost: United
States Supply and Demand Potential. Biomass and Bioenergy Vol. 3, Nos 3-4, pp 281-299.

Shiralipour, A., and W. H. Smith. 1996. A Market Development Program for Composts
in Florida. Final Report submitted to the Center for Solid and Hazardous Waste, Department
of Environmental Protection, State of Florida. Center for Biomass Programs, University of
Florida.

Shiralipour, A. 1998. Developing a market for compost products, in Compost Use in
Florida - Composting Florida, Produced by the Florida Center for Solid and
Hazardous Waste Management for the Florida Department of Environmental Protection,
December. Pp. 15-17.

Shiralipour, Aziz and Wayne H. smith, 1998. Strategies for compost market
development in Florida. in Proceedings of the 1998 Conference, Composting in the
Southeast, Athens, Georgia. Pp. 36-40.

A. Shiralipour and E. Epstein, 2005 11



S-154 Pilot Single Stage Algal Turf Scrubber® — Final Report Appendix C

APPENDIX C. ATS™ PRESENT WORTH COSTS

A. Shiralipour and E. Epstein, 2005 12



25 MGD Algal Turf Scrubber

TP\n =80 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.1.4 Instrumentation $ - Included in 1.1.3
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.3
1.2.2 Electrical power distribution $/mile $ - Included in 1.1.3. SFWMD - Everglades STSOC
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP\n =80 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 581 $ 26,145
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 190 $ 950 [transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 863 $ 1,726
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 83,515
Operation Contingencies $ 4,176 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 87,690
PRESENT WORTH - OPERATING COSTS $ 1,512,395 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -

Page 2 of 3 4/17/2005/9:25 PM



25 MGD Algal Turf Scrubber

TP\n =80 ppb

Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 1,512,395

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 3,760,828

Million gallons treated annually 9,125

Pounds P removed annually 1,680

$/Million Gallons Treated $8.24

$/Pound P Removed $44.77

Page 3 of 3
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25 MGD Algal Turf Scrubber

TP,y =100 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.1.4 Instrumentation $ - Included in 1.1.3
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.3
1.2.2 Electrical power distribution $/mile $ - Included in 1.1.3. SFWMD - Everglades STSOC
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP,y =100 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 630 $ 28,350
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 235 $ 1,175 [transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 1,002 $ 2,004
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 86,223
Operation Contingencies $ 4,311 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 90,534
PRESENT WORTH - OPERATING COSTS $ 1,561,435 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -

Page 2 of 3 4/17/2005/9:59 PM



25 MGD Algal Turf Scrubber

TP,y =100 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 1,561,435

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 3,809,868

Million gallons treated annually 9,125

Pounds P removed annually 2,107

$/Million Gallons Treated $8.35

$/Pound P Removed $36.16

Page 3 of 3
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25 MGD Algal Turf Scrubber

TP,y =150 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP,y =150 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 745 $ 33,525
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 337 $ 1,685 [transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 1,323 $ 2,646
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 92,550
Operation Contingencies $ 4,627 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 97,177
PRESENT WORTH - OPERATING COSTS $ 1,676,013 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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25 MGD Algal Turf Scrubber

TP,y =150 ppb

Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 1,676,013

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 3,924,446

Million gallons treated annually 9,125

Pounds P removed annually 3,149

$/Million Gallons Treated $8.60

$/Pound P Removed $24.93

Page 3 of 3
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25 MGD Algal Turf Scrubber

TP,y =200 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.

Page 1 of 3 4/17/2005/10:00 PM



25 MGD Algal Turf Scrubber

TP,y =200 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 837 $ 37,665
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 419 $ 2,095 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 1,581 $ 3,162
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 97,616
Operation Contingencies $ 4,881 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 102,496
PRESENT WORTH - OPERATING COSTS $ 1,767,755 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -

Page 2 of 3 4/17/2005/10:00 PM



25 MGD Algal Turf Scrubber

TP,y =200 ppb

Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 1,767,755

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 4,016,188

Million gallons treated annually 9,125

Pounds P removed annually 4,074

$/Million Gallons Treated $8.80

$/Pound P Removed $19.72
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25 MGD Algal Turf Scrubber

TP,y =300 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP,y =300 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 1,026 $ 46,170
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 587 $ 2,935 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 2,112 $ 4,224
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 108,023
Operation Contingencies $ 5,401 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 113,424
PRESENT WORTH - OPERATING COSTS $ 1,956,219 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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25 MGD Algal Turf Scrubber

TP,y =300 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 1,956,219

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 4,204,652

Million gallons treated annually 9,125

Pounds P removed annually 6,127

$/Million Gallons Treated $9.22

$/Pound P Removed $13.72
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25 MGD Algal Turf Scrubber

TP,y =400 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP,y =400 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 1,080 $ 48,600
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 636 $ 3,180 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 2,264 $ 4,528
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 111,002
Operation Contingencies $ 5,550 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 116,552
PRESENT WORTH - OPERATING COSTS $ 2,010,166 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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25 MGD Algal Turf Scrubber

TP,y =400 ppb

Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 2,010,166

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 4,258,600

Million gallons treated annually 9,125

Pounds P removed annually 7,176

$/Million Gallons Treated $9.33

$/Pound P Removed $11.87
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25 MGD Algal Turf Scrubber

TP,y =500 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP,y =500 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 1,115 $ 50,175
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 667 $ 3,335 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 2,363 $ 4,726
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 112,930
Operation Contingencies $ 5,646 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 118,576
PRESENT WORTH - OPERATING COSTS $ 2,045,081 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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25 MGD Algal Turf Scrubber

TP,y =500 ppb

Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 2,045,081

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 4,293,514

Million gallons treated annually 9,125

Pounds P removed annually 8,106

$/Million Gallons Treated $9.41

$/Pound P Removed $10.59
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25 MGD Algal Turf Scrubber

TP,y = 600 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 278,714 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 881,494 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 37,952 [See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 1,198,160
Construction contingencies $ 239,632 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 215,669 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 1,653,461
1.9 Land
1.9.1 ATS™ $acre $ 3,500 12.0 $ 42,000 |Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 25,000 $ 312,500 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 2,007,961
PRESENT WORTH - CAPITAL COST $ 2,007,961
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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25 MGD Algal Turf Scrubber

TP,y = 600 ppb
Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 1,170 $ 52,650
2.1.1.2 Operations Manager hr $ 85 108 $ 9,180
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 100 $ 8,500
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 9,529 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 13,936 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 715 $ 3,575 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 58,611 $ 4,689
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 2,515 $ 5,030
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 115,949
Operation Contingencies $ 5,797 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 121,746
PRESENT WORTH - OPERATING COSTS $ 2,099,753 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 239,632 |STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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25 MGD Algal Turf Scrubber

TP,y = 600 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

355 Treatment plant equipment Lump sum $ 899,330 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,138,962
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 243,538
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 42,000 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 42,000
PRESENT WORTH - SALVAGE COSTS $ 3,066
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 2,007,961

OPERATING COST $ 2,099,753

DEMOLITION/REPLACEMENT COST $ 243,538

SALVAGE COST $ 3,066

TOTAL $ 4,348,187

Million gallons treated annually 9,125

Pounds P removed annually 9,273

$/Million Gallons Treated $9.53

$/Pound P Removed $9.38
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50 MGD Algal Turf Scrubber

TP\n =80 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP\n =80 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 1,223 $ 55,035
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 380 $ 1,900 [transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 1,948 $ 3,896
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 148,419
Operation Contingencies $ 7,421 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 155,840
PRESENT WORTH - OPERATING COSTS $ 2,687,775 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP\n =80 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 2,687,775

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 6,474,984

Million gallons treated annually 9,125

Pounds P removed annually 3,360

$/Million Gallons Treated $14.19

$/Pound P Removed $38.54
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50 MGD Algal Turf Scrubber

TP,y =100 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP,y =100 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 1,343 $ 60,435
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 470 $ 2,350 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 2,285 $ 4,570
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 154,943
Operation Contingencies $ 7,747 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 162,690
PRESENT WORTH - OPERATING COSTS $ 2,805,920 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y =100 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 2,805,920

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 6,593,129

Million gallons treated annually 9,125

Pounds P removed annually 4,214

$/Million Gallons Treated $14.45

$/Pound P Removed $31.29
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50 MGD Algal Turf Scrubber

TP,y =150 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP,y =150 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 1,619 $ 72,855
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 674 $ 3,370 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 3,057 $ 6,114
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 169,927
Operation Contingencies $ 8,496 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 178,424
PRESENT WORTH - OPERATING COSTS $ 3,077,271 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y =150 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 3,077,271

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 6,864,480

Million gallons treated annually 9,125

Pounds P removed annually 6,296

$/Million Gallons Treated $15.05

$/Pound P Removed $21.81

Page 3 of 3

4/17/2005/10:07 PM



50 MGD Algal Turf Scrubber

TP,y =200 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP,y =200 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 1,840 $ 82,800
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 838 $ 4,190 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 $ - 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 3,678 $ 7,356
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 181,934
Operation Contingencies $ 9,097 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 191,031
PRESENT WORTH - OPERATING COSTS $ 3,294,710 [Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y =200 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 3,294,710

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 7,081,919

Million gallons treated annually 9,125

Pounds P removed annually 8,148

$/Million Gallons Treated $15.52

$/Pound P Removed $17.38
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50 MGD Algal Turf Scrubber

TP,y =300 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP,y =300 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 2,297 $ 103,365
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 1,174 $ 5,870 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 4,959 $ 9,918
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 206,741
Operation Contingencies $ 10,337 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 217,078
PRESENT WORTH - OPERATING COSTS $ 3,743,948 |Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y =300 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 3,743,948

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 7,531,158

Million gallons treated annually 9,125

Pounds P removed annually 12,254

$/Million Gallons Treated $16.51

$/Pound P Removed $12.29
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50 MGD Algal Turf Scrubber

TP,y =500 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.

Page 1 of 3 4/17/2005/10:13 PM



50 MGD Algal Turf Scrubber

TP,y =500 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 2,513 $ 113,085
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 1,334 $ 6,670 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 5,564 $ 11,128
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 218,471
Operation Contingencies $ 10,924 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 229,395
PRESENT WORTH - OPERATING COSTS $ 3,956,371 [Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y =500 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 3,956,371

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 7,743,580

Million gallons treated annually 9,125

Pounds P removed annually 16,212

$/Million Gallons Treated $16.97

$/Pound P Removed $9.55
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50 MGD Algal Turf Scrubber

TP,y = 600 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP,y = 600 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
2111 Field Technician Il hr $ 45 2,643 $ 118,935
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 1,430 $ 7,150 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 5,930 $ 11,860
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 225,533
Operation Contingencies $ 11,277 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 236,810
PRESENT WORTH - OPERATING COSTS $ 4,084,259 [Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y = 600 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 4,084,259

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 7,871,468

Million gallons treated annually 9,125

Pounds P removed annually 18,546

$/Million Gallons Treated $17.25

$/Pound P Removed $8.49
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50 MGD Algal Turf Scrubber

TP,y =400 ppb
Item/Task | Unit | Unitcost | Quantity | Total | Comments/Explanation
1.1 Capital Costs
1.1.1 Algal Turf Scrubber® Equipment Lump Sum $ 323,910 |See Capital Cost Table
1.1.2 Algal Turf Scrubber® Civil Work Lump Sum $ 1,655,501 |See Capital Cost Table
1.1.3 Algal Turf Scrubber® Electrical/lnstrumentatiq  Lump Sum $ 42,212 |See Capital Cost Table
1.14 Instrumentation $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2 Electrical controls
1.2.1 Electrical controls $ - Included in 1.1.1.20 of Capital Cost Worksheet
1.2.2 Electrical power distribution $/mile $ - |Included in 1.1.1.19 of Capital Cost Worksheet
1.3 Civil Work- water control structures
1.3.1 84" culvert open per structure $ -
1.3.2 84" culvert with gate per structure $ -
1.3.3 With gates per structure $ -
1.3.4 Without gates per structure $ -
1.4 Canals (digging - no blasting)
141 Canals- Deep excavation $/cubic yard $ -
1.4.2 Canals- Shallow excavation $/cubic yard $ -
1.5 Levees (no blasting)
1.5.1 Internal- 7' (4.5' SWD) $/mile $ -
15.2 External- 8' (4.5' SWD) $/mile $ -
1.5.3 External- 9' (4.5' SWD) $/mile $ -
154 External-10' (4.5' SWD) $/mile $ -
1.6 Pumping stations- Influent & Effluent
1.6.1 Influent pumping station $icfs $ -
1.6.2 FEB pumping station $lcfs $ -
1.6.3 Effluent pumping station $icfs $ -
1.7 Pumping stations- Seepage
1.7.1 0-40 cfs $lcfs $ -
1.7.2 41-60 cfs $icfs $ -
1.7.3 60-500 cfs $lcfs $ -
1.8 Access Roads
1.8.1 Access Roads [ $/st [$ 3.01 | B - [ATS™ Process related road network included in 1.1.2.
Subtotal $ 2,021,623
Construction contingencies $ 404,325 |20% of capital costs. SFWMD: Everglades STSOC
Engineering & Design Costs $ 363,892 |15% of construction costs. SFWMD: Everglades STSOC
Subtotal Construction Costs $ 2,789,840
1.9 Land
1.9.1 ATS™ $acre $ 3,500 24.3 $ 85,050 [Includes Process and Non-Process Lands
1.9.2 SFWMD Infrastructure Lands $/acre $ 3,500 $ -
$/thousand-gal
1.10 ATS™ Technology Fee capacity $ 12.50 50,000 $ 625,000 |$12.50 per 1000 gallons of capacity
TOTAL CAPITAL COSTS $ 3,499,890
PRESENT WORTH - CAPITAL COST $ 3,499,890
2 OPERATING COSTS (per year)
District OMD to be used as the source to obtain labor rates for
2.1 Labor different personnel, as required by contract documents.
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50 MGD Algal Turf Scrubber

TP,y =400 ppb
Item/Task Unit | Unitcost | Quantity | Total Comments/Explanation
2.1.1 Facility Operations
21.1.1 Field Technician Il hr $ 45 2,428 $ 109,260
2.1.1.2 Operations Manager hr $ 85 216 $ 18,360
2.1.1.3 Administrative Assistant hr $ 35 80 $ 2,800
2.1.2 Facility Administration and Technical Oversight
2121 Senior Biologist hr $ 110 20 $ 2,200
2.1.2.2 Project Engineer hr $ 135 16 $ 2,160
2123 Operations Manager hr $ 85 200 $ 17,000
2.1.2.4 Administrative Assistant hr $ 35 20 $ 700
2.2 Maintenance
Mechanical maintenance (lubrication, spare
221.1 parts, etc.) for 500 - 3,000 cfs pumps per unit $ 23,000 $ -
Mechanical maintenance (lubrication, spare
221.2 parts, etc.) for 0 - 500 cfs pumps per unit $ 10,000 $ -
222 Maintenance (water control structures) each $ 12,000 $ -
Assumes 2% of ATS™ facilities capital costs exclusive of
equipment (see 2.2.6), earthwork, concrete and electrical
2.2.3 Maintenance (building & facilities) lump sum $ 18,199 |distribution.
2.2.4 Maintenance (Levees) $/mile $ 1,500 $ -
2.2.5 Maintenance (vegetation control) $/acre $ 22 $ -
2.2.6 Maintenance (Equipment) lump sum $ 16,196 |Assumes 5% of Equipment Costs
2.3 Chemicals
2.3.1 Aluminum sulfate $/mgal treated | $ 137 0 $ -
2.3.2 Nitrogen Ib $ 0.20 0 $ -
2.3.3 Iron Dry ton $ 180 0 $ -
2.34 Others 0 $ -
2.4 Residuals Management
Assume organic compost transported to end-user for $5.00/ton
2.4.1 Solids disposal (Biomass Disposition) Tons $ 5.00 1,272 $ 6,360 |transportation fee
25 Energy
251 Electricity KW/hr $ 0.08 112,171 $ 8,974
252 Fuel consumption Feed Discharge Pumps acre-feet $ 0.50 0 $ - 10.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel consumption Recycle Pumps acre-feet $ 0.50 0 0.55 gal/acre-foot @ $0.9/gallon per HSA CTSS STSOC
Fuel ATS™ Biomass Handling Equipment gallons $ 2.00 5,326 $ 10,652
2.6 Monitoring and Sampling
2.6.1 Water sampling and monitoring yr Agency Responsibility
2.6.2 Plant biomass sampling lump sum $ 1,000.00 1 $ 1,000 |Project Specific
Subtotal $ 213,860
Operation Contingencies $ 10,693 |Assumes 5% of Operating Cost
TOTAL OPERATING COSTS $ 224,553
PRESENT WORTH - OPERATING COSTS $ 3,872,869 [Assumes 50-yr period and 5.375% discount rate.
3 Demolition/Replacement Costs
20% of treatment plant/pumping stations capital per HSA CTSS
3.1 Demolition costs Lump sum $ 404,325 [STSOC
3.2 Restoration of levees $lyard $ -
3.3 Restoration of FEBs $ -
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50 MGD Algal Turf Scrubber

TP,y =400 ppb

Item/Task | Unit | Unitcost | Quantity | Total Comments/Explanation
3.4 Clearing and grubbing

Light folliage $lacre $ -

Forest/heavy brushes $lacre
3.5 Replacement items
35.1 FEB, Pumping station Lump sum $ -
3.5.2 Seepage pumping stations Lump sum $ -
3.5.3 STA/ATS pumping stations Lump sum $ -

Replace 100% of equipment costs every 15 yrs, and 100% grid

3.5.5 Treatment plant equipment Lump sum $ 1,142,248 |cost every 20 years
TOTAL DEMOLITION/REPLACEMENT COSTS $ 1,546,573
PRESENT WORTH - DEMOLITION/REPLACEMENT COSTS $ 293,528
4 Salvage Costs
4.1 Salvage Costs (land) Lump sum $ 85,050 Resale of Land after 50 years
TOTAL SALVAGE COSTS $ 85,050
PRESENT WORTH - SALVAGE COSTS $ 6,209
50-YEAR PRESENT WORTH (DISCOUNT RATE = 5.375%)

CAPITAL COST $ 3,499,890

OPERATING COST $ 3,872,869

DEMOLITION/REPLACEMENT COST $ 293,528

SALVAGE COST $ 6,209

TOTAL $ 7,660,078

Million gallons treated annually 9,125

Pounds P removed annually 14,352

$/Million Gallons Treated $16.79

$/Pound P Removed $10.67
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