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2.3 WWTP CAPACITY AND FUTURE REQUIREMENTS

Annual average flows in 2005 were 3.63 MGD and peak month flows were 4.93 MGD.
A tabular listing of historical and projected flows was included in Section 1, Table #1-8.

Conservative engineering practice recommends that increased capacity should be
available when committed flows exceed 80% of a plant’s rated capacity. Due to the fact
that committed flows are variable, we have assumed that the Planning & Zoning
population project best represents committed capacity. Based upon data presented
herein, planning activities should commence in 2009 and complete construction no later
than 2015. A proposed schedule for planning, engineering and construction activities is
detailed below:

Activity Commence Complete

» Planning FY’'09-'10 |FY’'09-"°10

» Engineering and Permitting | FY '10-'11 |FY’'10-"'11

» Bidding and Construction FY ‘11-'12 |FY’'12-"'13

Given the referenced schedule, additional capacity will be available when peak month
flows are approximately 90% of the existing plant's rated capacity. An additional
process train also allows for redundancy.

If a clarifier or process train must be taken out of service, plant performance will suffer
and potentially result in permit violations. It is virtually impossible to operate a facility
without the ability to take sections off-line for extended periods for maintenance and/or
replacement. The UCNSB WWTP only has two (2) process trains and two (2) clarifiers.
It is essential that each process train is taken out of service and cleaned at least once
every two years. Clarifier drives and collection equipment must also be rehabilitated
and/or replaced on a regular basis. Therefore, it is important to expand the treatment
capacity to allow for regular preventative maintenance.
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2.4  COMMITTED CAPACITY AND FUTURE CAPACITY REQUIREMENTS

As indicated, planning activities for additional wastewater treatment capacity should

commence in FY '09 —’10. Alternatives to be evaluated include:

1. No action alternative
2. Expand capacity at existing 7 MGD WWTP
3. Construct new WWTP

(&) Alternatives Evaluation

A comparison of alternatives is prepared based upon the following criteria: cost,
performance/reliability and infrastructure capacity. Each of the alternatives are
evaluated and ranked from lowest to highest, 1 to 5. The points are totaled and the
highest point total is the recommended alternative.

Lowest cost projects have the highest ranking. Best performing and/or most reliable
options receive priority. Those requiring the least change to existing infrastructure, i.e.
sewers and force mains, are beneficially ranked. Additional staffing requirements are a
negative result.

(a-1) No Action Alternative

Based upon review of previously presented flow projections, it appears that annual
average flows will not exceed available capacity prior to 2020. As such, it is
theoretically possible to delay construction of a new facility beyond 2020. Advantages
and disadvantages associated with this option are listed below:

Advantages:

» Lowest cost

» No additional staffing
» Centralized facilities
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Disadvantages:

» Preventive maintenance is difficult

» Performance and reliability is reduced

» Peak month flow exceed capacity in Year 2015.

(a-2) Expand Capacity at Existing WWTP

It is possible to increase treatment capacity at the existing WWTP. Due to the large
WWTP site owned by the UC, there is ample area to add an extra 3.5 MGD process
train, continued utilization of the 5-stage Bardenpho process is recommended. The 5-
stage Bardenpho process has worked extremely well in treating NSB’s wastewater. A
3.5 MGD expansion would increase total treatment capacity to 10.5 MGD and enable
operators to take any single process train off-line while maintaining the current 7.0 MGD
treatment capacity.

The process train would include the following elements: headworks biological nutrient
removal secondary clarifier, filtration and chlorine contact.

Advantages and disadvantages associated with this option are detailed below:

Advantages:
» No additional staffing
» Centralized facilities

Disadvantages:
> Not the least cost option

(a-3) Construct Additional WWTP

The City has significant property holdings west of 1-95. An existing 600 acre of tract
located approximately is composed of uplands and wetlands, it is suitable for
construction of a new WWTP. A site area of approximately 30 acres should be
reserved for a WWTP/Public Utilities compound. The size should be sufficient for a 15
MGD plant.
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A variety of potential treatment processes exist. Advantages and disadvantages
associated with a new WWTP are detailed below:

Advantages:

>
>
>

Flexibility for collection system and effluent disposal alternatives
Reliability and treatment efficiency is maximized
Provides greater redundancy

Disadvantages:

>

>
>
>

Highest cost alternative

Increased staffing requirements
Dual facilities

Potential effluent disposal problems

A tabular listing of evaluation criteria for each alternative is presented in Table #2-3.

The decision matrix evaluates cost and non-cost factors. A ranking system of ‘5’, (most

beneficial), to ‘1’,

(least beneficial), is used to score project options. The option with the

highest score has the greatest beneficial qualities.

Table #2-3
Wastewater Treatment
Plant Expansion Alternatives Evaluation

| Evaluation Criteria

# AlErrEiive Cost Perfo_rm_a_nce/ Infrastruc_:ture Total
Reliability Capacity
| A-1 | No Action | 5 | 1 | 1 7
i Expand existing WWTP
A2 capacity, (3" process train) 3 4 4
Construct Additional
A3 | Western WwWTP 1 4 8 8

Review of the evaluation criteria indicates that construction of a third process train at the

existing site is the recommended alternative.
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2.5 REHABILITATION AND REPLACEMENT SCHEDULES

Tabular listings of repair and replacement (R & R) items and capital improvements are
included as Table #2-4 below:

Table #2-4
Sewage Treatment Plant Equipment
Replacement Schedule

Process Description Irl?sattael(lzzj Est.Lliszeful Rep-l;ggge?:lent
Date(s)
Influent Flow Meter N/A N/A 2006
Replace in 2006
Manual Barscreen 1999 15-20 (w/mechanical)
Mechanical Barscreen 1999 15-20 Re-built in 2009
Grit Chamber 1999 20 2019
Grit Classifier 1999 8-10 Replace in 2007
Grit Pumps (2) 1999 10 Rebuild (2) 2009
Fermentation Mixers (2) 2004 10 Replace (2) 2014
First Anoxic Mixers (2) 2004 10 Replace (2) 2014
Nitrification Basin Aerators (2) 1999 10 Replace (2) 2009
Second Anoxic Mixers (2) 2004 10 Replace (2) 2014
Re-aeration Basin Aerators (2) 2004 10 Replace (2) 2014
Clarifier Drives (2) 1999 10 Replace (2) 2009
Clarifier Weirs and Launders (2) 1999 20 Rebuild (4) 2016
Sludge Pumps (6) 1999 10 Replace (6) 2009
Filter Media Augmentation (9) 1999 8-10 Rehab (9) 2007
Filter Air Compressor 1999 15 Replace 2014
Filter Sand Pumps (9) 1999 10 Rebuild 2009
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Target

Process Description LRiEE) =l l_JsefuI Replacement
Installed Life

Date(s)
Effluent Transfer Pumps (4) 2007 10 Replace (4) 2015
*Rotary Drum Thickener (2) 1999 15 Replace (2) 2014
Stabilization Tank Mixers (3) 1999 8-10 Replace 2009
Influent Flow Meter N/A N/A New 2006

*Evaluate option in conjunction with solids handling study.

2.6 PROPOSED ADDITIONS AND IMPROVEMENTS

The UCNSB Regional WWTP is in good condition and sited in a suitable location for
continued operation and expansion. This section identifies future projects and
recommended plant improvements.

(@) Project #WWT-1, 1.0 MGD Capacity Expansion

Designs are complete and construction has commenced on the WWTP capacity
expansion from 6.0 MGD to 7.0 MGD. The primary component of the project is the
addition of methanol storage and feed equipment. The addition of methanol feed will
enhance de-nitrification capabilities and enable re-rating of the plant.

Total estimated project costs are $1,000,000.

(b) Project #WWT-2, Sodium Hypochlorite Conversion

The existing disinfection system at the WWTP utilizes a chlorine gas feed system.
Chlorine is stored on-site in 1 ton steel cylinders. Chlorine gas is stored under pressure
and fed by vacuum regulators.

Due to the inherent danger of handling 1 ton pressurized chlorine gas cylinders, and
potential hazards associated with ruptures and/or leaks; we recommend conversion to
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liquid sodium hypochlorite for disinfection. Attached Figure #2-4, “NaOCI Storage and
Feed Schematic” depicts the primary system components.

Estimated project costs are detailed below:

Table #2-5
Project #WWT-2, Sodium Hypochlorite System Conversion
Preliminary Opinion of Probable Cost

‘ Itim ‘Description ‘ 82{: ‘ Unit Cost ‘ Total

| 1 | 3,000 Gallon Dual Wall Bulk Storage Tanks | 3/EA | $50,000 | $150,000
| 2 | Duplex Chemical Feed Skid System | 3IEA | $50,000 | $150,000
| 3 | Feed Piping | 1LS | $50,000 | $50,000
|4 | Electrical/Instrumentation | 1/LS | $50,000 | $50,000
| | Construction Subtotal | | | $400,000
| | Engineering, C.A., & Inspection @ 15% | | | $60,000
| | Contingency @ 15% | | | $60,000
| | TOTAL ESTIMATED COST | | | $520,000

(©) Project #WWT-3, Dechlorination/Outfall Facility Upgrades

The existing dechlorination facility provides sodium bisulfate storage and feed
equipment for dechlorination of all effluent discharged to the Indian River Lagoon.
Necessary improvements include: replacement of piping, pumps, electrical equipment,
painting and cosmetic upgrades. Estimated costs are detailed below:

Table #2-6
Project #WWT-3, Dechlorination/Outfall Facility Upgrades
Preliminary Opinion of Probable Cost

‘ Itim ‘Description ‘ 8:3{: ‘ Unit Cost ‘ Total

| 1 | Chemical Feed Piping | 1/LS | $50,000 | $50,000
| 2 | Chemical Feed Pumps | 1/LS | $30,000 | $30,000
| 3 | Electrical Upgrades | 1/LS | $30,000 | $30,000
| 4 | Painting & Miscellaneous Repairs | 1/LS | $50,000 | $50,000
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‘ It(;m ‘ Description 82{: ‘ Unit Cost ‘ Total

| | Construction Subtotal | | | $160,000
| | Engineering, C.A., & Inspection @ 15% | | | $24,000
| | Contingency @ 15% | | | $24,000
| | TOTAL ESTIMATED COST | | | $208,000

(d) Project #WWT-4, Influent Structure Upgrades

The existing influent structure requires upgrades, including the following elements: flow
metering, (1) additional mechanical barscreen, grit classifier replacement and piping
modifications. Currently, the plant does not have an influent meter and the ‘in-plant’ lift
station returns flow to the head works which creates influent sampling problems.
Proposed piping modifications and meter installation are important changes.

The grit screw wear plate is damaged and requires replacement. Estimated costs for
requisite improvements are as follows:

Table #2-7
Project #WWT-4, Influent Structure Upgrades
Preliminary Opinion of Probable Cost

‘ It(;m ‘Description ‘ 82{: ‘ Unit Cost ‘ Total

| 1 | Influent Meter and Bypass | 1/LS | $100,000 | $100,000
| 2 | Self Cleaning Barscreen | 1/LS | $100,000 | $100,000
| 3 | In-Plant Lift Station Piping Modifications | 1/LS | $50,000 | $50,000
| 4 | Grit Classifier Replacement | 1/LS | $50,000 | $50,000
| | Construction Subtotal | | | $300,000
| | Engineering, C.A. and Inspection @ 15% | | | $45,000
| | Contingency @ 15% | | | $45,000
| | TOTAL ESTIMATED COST | | | $390,000
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(e) Project #WWT-5, Clarifiers and Miscellaneous WWTP Rehabilitation

The clarifier drives, R.A.S. pumps and W.A.S. pumps will require rehabilitation and/or
upgrades within the next three (3) years. VFD equipment and controls will also be
needed for the reaeration equipment, R.A.S. and W.A.S. pumps.

The filter media should be augmented or replaced and a filter bypass weir with piping
should also be constructed. Estimated costs are detailed below:

Table #2-8
Project #WWT-5, Clarifiers and Miscellaneous WWTP Rehabilitation
Preliminary Opinion of Probable Cost

‘ It(;m ‘ Description ‘ SH{ ‘ Unit Cost ‘ Total

| 1 | Reaeration Mixer VFD’s | 2/IEA | $25,000 | $50,000
| 2 | RA.S. Pump ReBuild & VFD Replacement | 4/EA | $60,000 | $240,000
| 3 | W.A.S. Pump Rebuild & VFD Replacement | 2EA | $25,000 | $50,000
| 4 | Filter Media Replacement | 1/LS | $80,000 | $80,000
| 5 | Filter Bypass Channel & Piping | 1/LS | $100,000 | $100,000
| | Construction Subtotal | | | $520,000
| | Engineering, C.A. & Inspection @ 15% | | | $78,000
| | Contingency @ 15% | | | $78,000
| | TOTAL ESTIMATED COST | | | $676,000

() Project #WWT-6, Chlorine Contact Basin Covers

The Cl, contact basin is currently covered with black fabric to decrease algae growth
and chlorine demand. All of the covers are subject to U/V deterioration and potential
wind damage. Fiberglass reinforced plastic (FRP) covers will provide a permanent
solution.

Total estimated project cost is $100,000.
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(9) Project #WWT-7, 3.5 MGD Treatment Plant Expansion

Within the next 5-6 years, the UC should begin construction of a third treatment process
train. Additional treatment capacity is necessary to serve new customers; but, the third
process train is also required for redundancy.

As average day flow (ADF) increases beyond the capacity of a single train, 3.5 MGD,
the ability to perform preventive maintenance and repairs will be severely compromised.
Therefore, another process train provides a level of redundancy which allows proper
operation and maintenance of existing process tanks and equipment. Estimated costs
are detailed below:

Table #2-9
Project #WWT-7, 3.5 MGD Treatment Plant Expansion
Preliminary Opinion of Probable Cost

It(;m Description SH{ Unit Cost Total
' 1 [ Influent Structure | 1/LS | $2,000,000 | $2,000,000
| 2 | 3.5 MGD Biological Treatment Unit (BTU #3) | 1LS | $7,000,000 | $7,000,000
| 3 | 115 Diameter Clarifier & RAS/WAS Pumps | 1/LS | $2,000,000 | $2,000,000
|4 | Filters | 1/LS | $2,000,000 | $2,000,000
| 5 | Chlorine Contact and Transfer Pumps | 1/LS | $1,000,000 | $1,000,000
| | Construction Subtotal | | | $14,000,000
| | Engineering, C.A., & Inspection @ 15% | | | $2,100,000
| | Contingency @ 15% | | | $2,100,000
| | TOTAL ESTIMATED COST | | | $18,200,000

(h) Project #WWT-8, Sludge Handling Improvements

A variety of residuals handling options are currently available. Some of the options and
budgetary cost estimates are identified in Section 2.0 of this report.
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The UC has also contracted separately to prepare a Class ‘A’ residuals handling
feasibility study. Upon completion of that study, a revised budget estimate can be
incorporated into the UC’s capital planning strategy.

2.7 SUMMARY

A series of capital projects at the Regional WWTP were identified in the previous
section. A list of all projects, preliminary cost estimates and recommended
implementation schedules are detailed in Table #2-10.

Table #2-10
Wastewater Treatment and Effluent Disposal
Project List and Implementation Schedule

# Description Preliminary | Implementation
Budget Schedule

*WWT-1 | 1.0 MGD WWTP Capacity Expansion $1,000,000 Immediate

WWT-2 | Sodium Hypochlorite Conversion $520,000 Short Term

WWT-3 | Dechlorination/Outfall Facility $208,000 Short Term
Upgrades

WWT-4 | Influent Structure Upgrades $390,000 Immediate

WWT-5 | Clarifiers and Miscellaneous WWTP $676,000 Short Term
Rehabilitation

WWT-6 | Chlorine Contact Basin Covers $100,000 Short Term

WWT-7 | 3.5 MGD WWTP Expansion $18,200,000 Long Term

WWT-8 | Sludge Handling Improvements TBD TBD

Subtotal WWT-1 - WWT-8 $21,094,000

*Already included in proposed 2007 C.LP.
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3.0 Residuals Handling

Currently, the Utilities Commission of New Smyrna Beach Regional WWTP utilizes
rotary drum thickeners and lime addition to stabilize and dewater residuals (sludge).
This on-site sludge treatment produces Class ‘B’ sludge in compliance with USEPA’s
Part 503 regulations. Dewatered sludge, 4% - 8% solids, is hauled off-site by Shelley’s
Environmental Systems, Inc. and land applied. This sludge contractor processes
sludge from various utility providers. Shelley’'s Environmental has been the only
company to bid on the UC sludge hauling contract the past three (3) years.

Annually, the UC produces approximately 24,500 wet tons of sludge. This translates to
approximately 1,000 dry tons per year. On a monthly basis, the UC provides
approximately 2,000 wet tons per month and pays approximately $10/wet ton for
disposal by Shelley’s Environmental. Annual sludge disposal costs are approximately
$245,000/yr.

In order to stabilize the sludge, the UC uses approximately 16 tons of lime per month.
They pay approximately $115/ton for lime. Annual lime costs are approximately
$23,000/yr. Total sludge production and disposal costs, not including electricity, is
approximately $268,000/yr. A sludge production summary for the past twelve (12)
months is presented below:

Table #3-1
Recent Sludge Production Summary

‘ ‘ Avg. Month |Wet Tons/Mo | Dry Sludge | Wet Sludge | Dry Sludge

Year Month Influent Flow | @ 4% Solids Tons/Mo Tons/Day | Tons/Day

| 2005 | June | 441 | 187364 | 7495 | 6245 | 250

| 2005 | Juy | 431 | 206690 | 8268 | 66.67 | 267

| 2005 | August |  3.71 | 224098 | 8964 | 7229 | 289

| 2005 |September | 3.95 | 203518 | 8141 | 67.84 | 271

| 2005 | October | 529 | 176776 | 7071 | 57.02 | 228

| 2005 | November |  4.00 | 163638 | 6546 | 5455 | 2.18
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Year ‘ Month

‘ Avg. Month |Wet Tons/Mo | Dry Sludge | Wet Sludge | Dry Sludge
Influent Flow | @ 4% Solids Tons/Mo Tons/Day | Tons/Day

| 2005 | December |  3.37 | 1,74323 | 69.73 | 5623 | 225

| 2006 | January | 336 | 220839 | 8834 | 7124 | 285

| 2006 | February | 365 | 1,771.79 | 7087 | 6328 | 253

| 2006 | March | 370 | 1,991.00 | 79.64 | 6423 | 257

| 2006 | Apil | 352 | 208508 | 8340 | 6950 | 278

| 2006 | May | 347 | 3,090.08 | 12360 | 9968 | 3.99

| | Total | 4674 | 2451038 | 98042 | - .

| | Average | 390 | 204253 | 8.70 | 6708 | 268

’ ’ Avg. Unit Sludge Production (tons/mgd) | 17.22 ‘ 0.69

The driving force behind sludge handling concerns are the USEPA’s Part 503 Rules
governing processes for reduction of pathogens (PFRP’s). Part 503 establishes criteria
for Class ‘A’ and Class ‘B’ biosolids handling. A copy of the EPA Part 503 regulations
are included within the Appendix.

Generally Class ‘B’ sludge is a digested sludge product which has restrictive land
application requirements. Land application sites receiving Class ‘B’ biosolids are
permitted and monitored. Sludge generators contributing to Class ‘B’ land application
sites retain liability for the product and the manner in which it is handled. Class ‘A’
biosolids are subjected to processes to further reduce pathogens (PFRP) as described
in the Part 503 Rule. Class ‘A’ biosolids may be land applied without permits or
subsequent monitoring requirements. The regional ‘N-Viro’ process operated at the
County landfill produces Class ‘A’ biosolids.

3.1 SLUDGE PROCESSING ALTERNATIVES

Part 503 establishes a variety of alternatives for demonstrating compliance with PFRP
requirements. The rule also provides options for demonstrating compliance with vector

attraction reduction (VAR) requirements. Technologies which may be employed to
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achieve pathogen reduction standards are: composting, thermal drying, chemical
stabilization, mineral and nutrient fortification, gasification and complete combustion. Of
the six (6) processes listed, the first three (3) are most viable for facilities producing less
than 100 wet tons/day. Evaluations of each are contained herein. Preliminary design
data and cost estimates are prepared for three (3) PFRP processes. A fourth process,

biosolids reduction, is also evaluated.

Three (3) PFRP processes to be evaluated herein include:

» Composting
» Thermal Drying
» Chemical Stabilization

(@ Composting

Composting involves controlled aerobic degradation or decomposition of organic waste
materials to produce a commercially valuable end product. The resulting product can
be beneficially used as soil amendment or mulch. Composting results in an additional
20 to 30% reduction in the volatile solids content of anaerobically digested biosolids.
Composting is an approved technology for processing biosolids to produce material that
meets Class A pathogen standards under the Part 503 Rule if the following conditions

are met:

» Using either in vessel composting or aerated static pile composting, the
temperature of the biosolids must be maintained at 55°C (131°F) or higher for 3
consecutive days.

» Using the window composting method, the temperature of the biosolids must be

maintained at 55°C or higher for at least 15 consecutive days. During the period
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when the compost is maintained at 55°C or higher, the windrow must be turned a

minimum of 5 times.

Composting steps include mixing biosolids with amendments, composting the mixture
for 20 to 22 days, screening the composted material to recover amendments, curing the
composted material for a period of about 1 to 6 months, finally, delivering the product to
the market.

The primary drawbacks to composting are: space requirements, material handling and
odors. Space required to allow for curing and windrowing is considerable. Given
annual rainfall depths in Florida, curing/windrowing areas must be covered. Screening,
blending and windrowing compost heaps require significant labor.  Composting
processes generate significant odors. Due to significant drawbacks, composting is not

considered a viable option for the UC.

(b)  Thermal Drying

Thermal drying reduces the water content of dewatered biosolids through accelerated
evaporation caused by heating. The process produces granules or soil-like material
that normally contains less than 10% moisture. The product can be used as fertilizers
and amendments on agricultural land, golf courses, and parks and as potting material
used in horticulture. The material can also be used as fuel for generating heat and

power.

Thermal drying is approved for producing Class ‘A’ biosolids under the Part 503 Rule,
Appendix B, Processes to Further Reduce Pathogens (PFRPs), Alternative 2, and Heat
Drying. Under Alternative 2, the Part 503 Rule requires that biosolids be dried by direct
or indirect contact with hot gases to reduce the moisture content of the biosolids to 10

percent or lower. In addition, either the temperature of the biosolids particles must
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