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Dear Dr. Ehlers,
The Florida Water Environment Association (FWEA) Utility Council is pleased to provide you
with Carollo Engineers' enclosed addendum to its November 2010 report, "Costs for Utilities
and their Ratepayers to Comply with EPA Numeric Nufrient Crieen'afor Fresh water
Dischargers." This addendum addresses three questions you raised in prior correspondence to
the FWEA Utility Council regarding that economic analysis. Specifically, the addendum
responds to the following three requests:
(1) Explain why microfiltration / reverse osmosis was chosen for some plants to meet
numeric criteria (i.e. compare the quality of the current wastewater treatment
plant effluent against the numeric criteria and explain the resulting need for
reverse osmosis);
(2) Provide citations for the costs of each technology and why cited sources are
superior to those used by EPA;
(3) Explain the discrepancy between the number of plants used in EPA's analysis and
in the Carollo Engineers' analysis.
The FWEA Utility Council appreciates your identification of these important issues. The FWEA
Utility Council is the statewide umbrella organization for Florida's domestic wastewater
treatment community, and EPA's numeric nutrient rulemaking impacts our members' core public
service. Our members collect and treat the wastewater produced by millions of Floridians and
then safely discharge the treated reclaimed water or beneficially reuse it for irrigation or in
industrial processes. Because utility treatment systems collect raw sewage that is often rich in
nutrients, we have significant experience implementing and managing nutrient-related water
quality control programs.

In most circumstances, our ratepayers must h d the costs of implementing treatment programs
through their monthly service bills. Because of this, the FWEA Utility Council has a duty to
ensure that the costs of any nutrient regulatory programs are well-understood by our utility
members, the public, and policy makers, and that such programs will have results commensurate
with the investment. Thank you for the opportunity to provide information on this important
matter.

Please do not hesitate to contact me if you or any of the panelists would like further information.
Sincerely,

Paul Steinbrecher, P.E.
.
President, FWEA Utility Council

FLORIDA WATER ENVIRONMENT ASSOCIATION
UTILITY COUNCIL
ADDENDUM TO COSTS FOR UTILITIES
AND THEIR RATEPAYERS
TO COMPLY WITH EPA NUMERIC NUTRIENT CRITERIA
FOR FRESHWATER DISCHARGERS
July 2011

For further information contact:
Paul Steinbrecher, President,
Florida Water Environment Association Utility Council,
904-536-8885
Rod Reardon, Carollo Engineers
407-478-4642, rreardon@carollo.com
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Addendum

COSTS FOR UTILITIES AND THEIR RATE PAYERS TO COMPLY
WITH EPA NUMERIC NUTRIENT CRITERIA FOR FRESHWATER
DISCHARGERS
Summary of Underlvhg Laws and Re~ulationsfor Cost Estimate

The economic analysis performed by Carollo Engineers in November 2010 assumes that EPA's
freshwater numeric nutrient water quality criteria will be implemented and that these water
quality criteria must be achieved.
Congress enacted the Clean Water Act "to restore and maintain the chemical, physical, and
biological integrity of the Nation's waters." 33 U.S.C. § 1251(a). The Clean Water Act requires
each state to adopt water quality criteria and, where necessary, Total Maximum Daily Loads
(TMDLs) to ensure that surface waters achieve and maintain their designated uses. 33 U.S.C.
99 1313(c)-(d). Under limited circumstances, EPA can intervene and promulgate water quality
criteria for state surface waters when determined necessary for the waters to achieve their
designated uses. 33 U.S.C. 5 1313(c)(4)(B). Water quality criteria are primarily implemented
through two Clean Water Act programs: the National Pollutant Discharge Elimination System
(NPDES) and the TMDL program. In both of these programs, water quality criteria are the water
quality targets for surface waters. 40 C.F.R. §§ 130.3, 130.7.
Under the NPDES permitting program, surface water discharges must obtain NPDES permits.
33 U.S.C. § 1342. NPDES permits contain technology-based effluent limitations that reflect the
pollution reduction achievable based on particular equipment or process changes. 33 U.S.C.
§§1314(b), (m), 1316. NPDES permits may also include water quality based effluent limitations
intended to ensure the receiving waters achieve and maintain water quality criteria that support
designated uses. 33 U.S.C. fj 1311(b).
Generally, water quality based limits are only imposed when technology-based limits fail to
achieve water quality standards. When imposed, the water body's designated use and water
quality criteria serve as "the regulatory basis for establishment of water-quality based treatment
controls and strategies beyond the technology-based level of treatment required by [the Clean
Water Act]." 40 C.F.R. 5 130.3. The water quality based limits are set at levels to ensure
discharges do not cause or contribute to violations of water quality criteria. 33 U.S.C. §
1311(b)(l )(C); 40 C. F.R. §§ 122.44(d), 122.45(d); Fla. Admin. Code R. 62-650.200(14),
650.400, 650.500.
Under the TMDL program, a water body that fails to achieve an applicable water quality criterion
is considered "impaired'; will receive a TMDL (i.e. a nutrient load reduction target); and be
subject to pollutant load reductions to restore the water body so that it is no longer considered
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impaired for that pollutant parameter. 33 U.S.C. §303(d); Fla. Stat. § 403.067. EPA notes that
Florida is "one of the few states that has in place a comprehensive framework of accountability
that applies to both point and nonpoint sources and provides the enforceable authority to
address nutrient reductions in impaired waters based upon the establishment of site-specific
total maximum daily loads." 75 Fed. Reg. 4174, 4175 (Jan. 26, 2010). In addition, in Florida,
entities that indirectly influence surface water quality are subject to potential load reduction
requirements through the TMDL program, so, for example, dischargers to ground water (e.g. via
land application systems or rapid infiltration basins) may be subject to treatment requirements
based on the discharge's impacts to surface water quality. Fla. Admin. Code r. 62-610.850
( I )(a); 610.800(1).
It is within this regulatory framework that Carollo Engineers performed its engineering and
economic analysis.
Explain why microfilration /reverse osmosis was chosen for some plants to meet
numeric criteria /i.e. compare the qualitv of the current wastewater treatment plant
effluent against the numeric criteria and explain the resultinq need for reverse osmosis)

As explained in the foregoing summary of the legal framework for implementing water quality
criteria, Carollo assumed that the proposed NNC would be used to derive water quality based
effluent limitations at the point of discharge (i.e., as end-of-pipe limits) for most facilities
discharging to surface waters. Hence, for the purpose of evaluating the treatment technologies
required to meet NNC, and the resulting costs, we assumed that design effluent concentrations
for TN and TP would be equal to the NNC proposed by EPA.
Beginning with the Florida Legislature's passage of the Wilson-Grizzle Bill in March 1972, which
mandated AWT for wastewater facilities discharging to Tampa Bay and its tributaries, the
Florida Department of Environmental Protection (FDEP) has been requiring water reclamation
facilities discharging to sensitive water bodies to meet AWT standards. AWT is defined by
Florida law to mean a treatment process that produces a reclaimed water containing no more
than 5 mgl L of carbonaceous five-day biochemical oxygen demand (cBOD5), 5 mg1L total
suspended solids (TSS), 3 mg1L TN, and 1 mg/L TP.
Florida's experience with AWT technologies began with the dedication of the Howard F. Curren
plant in Tampa thirty years ago. Today more than 65 Florida plants with a total treatment
capacity of over 500 million gallons per day (mgd) use various AWT technologies to produce
high quality reclaimed water. Nearly all Florida water reclamation facilities meeting AWT limits
use biological nutrient removal (BNR) treatment processes such as: Bardenpho, ~~0
with
denitrification filters, and other variants of BNR processes often combined with simultaneous
nitrificationldenitrification in oxidation ditches.
Carollo compiled a list of 12 representative plants with permits requiring AWT treatment.
Reported effluent total nitrogen (TN) and total phosphorus (TP) concentrations from these 12
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Florida water reclamation facilities were used to evaluate the ability of existing treatment plants
to meet the EPA Numeric Nutrient Criteria (NNC) for fresh waters in Florida.
Daily effluent TN and TP data from these 12 Florida water reclamation facilities, designed to
meet AWT limits, are provided in Figure A.l and Figure A.2, respectively. These graphs are
probability plots of daily effluent data for a two-year period (2005 and 2006) taken from the
Discharge Monitoring Reports filed with the FDEP by each plant. As shown, the median (50th
percentile) TN concentration for these 12 representative AWT plants in Florida ranged from 0.9
to 3.0 mg/L. Similarly, the median TP concentrations ranged from 0.07 to 0.57 mg/L. The data
for the two best performing plants, the Orange County Utilities Eastern Water Reclamation
Facility and the City of Orlando lron Bridge Water Reclamation Facility, are for water discharged
from wetlands treatment systems following Modified Bardenpho treatment processes.
For comparison purposes, the upper and lower bounds of EPA's NNC for Florida freshwaters is
shown in both graphs by horizontal lines. For TN, the upper line represents the permit limit for
the North Central region. The lower line represents the limit for the Panhandle West Region. For
TP, the upper limit is the limit for the West Central Region and the lower line is the limit for the
Panhandle West region. The EPA numbers are intended as geometric means.
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Probability Plots for Effluent TP Concentrations from 12 Florida AWT Plants
(daily data from each plant's discharge monitoring reports for 2005-2006)

The performance of these 12 plants is very consistent with only a few days of significant
excursions shown for many of the plants. As can be seen, for the least stringent EPA criteria for
TN, we would expect about half of the AWT plants to exceed the criterion nearly half of the time.
For the most stringent EPA regional criteria, no AWT facility would meet the TN limit more than
10% of the time. While the geometric mean for a data set will always be equal to or less than
the arithmetic mean, for large data sets with few high excursions, the arithmetic and geometric
means will be close. Daily data with 50th percentile values that are not near these bounds will
likely not meet an annual geometric mean.
Table A.l presents the 2005 and 2006 annual geometric means for the effluent TN and TP
concentrations for these plants. Provided for comparison are the NNC for TN and TP for the
nutrient watershed region for each plant. Nine of the 12 plants listed exceeded the geometric
mean of TN in 2005 and again in 2006. Six of the 12 plants listed exceeded the geometric mean
for TP in 2005, but only four-of the 12 exceeded the TP criteria in 2006. All of these plants are
located within EPA's West Central and Peninsula regions of Florida established for setting NNC
for fresh waters. In general, the performance data from these plants indicate that meeting the
proposed criteria for TP will be easier than meeting the proposed criteria for TN.
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Table A1

Effluent Annual Geometric Means for TN and TP from 12 Florida AWT Plants for 2005 and 2006
NNC

Biological
Treatment
Process

2005

2006

Facility

Total
Nitrogen
(mglL)

Total
Phosphorus
(mg/L)

Total Nitrogen
(mglL)

Total
Phosphorus
(mg/L)

Total
Nitrogen
(mglL)

Total
Phosphorus
(mg/L)

Largo

1.54

0.12

2.51

NIA

2.43

NIA

Dunedin

1.54

0.12

I.42

0.08

1.17

0.08

Ormond Beach

1.54

0.12

1.86

0.13

2.21

0.15

Orlando Iron
Bridge

1.54

0.12

1.87

0.33

1.68

0.28

OCU Eastern

1.54

0.12

0.92

0.1 5

1.12

0.11

Bardenpho

Sarasota

1.65

0.49

1.83

0.1 1

1.87

0.13

Bardenpho

Reedy Creek

1.54

0.12

2.43

0.37

2.61

0.23

1.65

0.49

1.68

0.15

1.82

0.18

I.65

0.49

1.41

0.15

1-46

0.15

Daytona

1.54

0.12

2.22

0.44

2.38

0.60

Valrico

1.65

0.49

2.81

0.61

3.53

0.47

Falkenburg
Road

1.65

0.49

1.86

0.41

2.13

0.25

A*O with DN
Filters
A*O with DN
Filters
Bardenpho
Bardenpho
with wetlands
Bardenpho
with wetlands

Bardenpho
Bardenpho
Bardenpho
MLE wl
SNDN
MLE wl
SNDN
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In addition to the data that Carollo compiled for Florida AWT facilities, The Water Environment
Research Foundation (WERF) has recently completed a study of 22 nutrient removal plants and
their ability to meet low TN and TP limits (Bott and Parker, 2011). In the WERF study, statistical
analyses were performed on three years of operational data to determine process reliability.
Summaries of the effluent concentration data for TN and TP from this study are presented in
Table A.2 and Table A.3, respectively. As shown, the median values for the effluent TN
concentrations exceed the highest of EPA's proposed NNC for TN in seven of the 11 facilities,
and exceeded EPA's proposed lowest (most stringent) NNC criteria for TN in all facilities.
Although technologically phosphorus is "easier" to remove than nitrogen, similarly a comparison
of the median values for the effluent TP concentrations indicate that seven of the 12 facilities
would exceed the lowest (most stringent) EPA proposed NNC for TP.
Table A.2

Percentile Values for Effluent TN Concentrations from Three Years of Daily
Data from the Water Environment Research Foundation Study on Nutrient
Removal Performance and ~eliability(')

Facility

3.84thPercentile
(144
0.25

5 0 Percentile
~

95Ih Percentile

1.03

2.71

Eastern

2.08

3.64

8.56

River Oaks

0.78

1.45

2.92

Truckee Meadows

1.17

1.59

3.27

Parkway

2.10

3.40

6.40

Scituate

1.21

2.37

4.22

Tahoe Truckee

1.67

2.50

3.37

High Point

1.51

3.29

4.80

Neuse River

0.64

2.04

4.21

Western Branch

0.66

1.47

3.20

Piscataway

1.30

3.00

8.00

Fiesta Village

Note:
(1) Bott and Parker, 2011.
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Table A.3

Percentile Values for Effluent TP Concentrations from Three Years of Daily
Data from the Water Environment Research Foundation Study on Nutrient
Removal Performance and ~eliability(')

Facility

3.84th Percentile
(14d)

50th Percentile

95th Percentile

Iowa Hill

0.004

0.012

0.045

Cauley Creek

0.040

0.080

0.16

Clark County

0.045

0.081

0.20

Blue Plains

0.005

0.070

0.18

F Wayne Hill

0.020

0.040

0.1 1

Rock Creek

0.025

0.065

0.21

Kelowna

0.090

0.15

0.24

Kalispell

0.050

0.10

0.23

ASA

0.025

0.050

0.12

Snake River

0.005

0.01 5

0.051

Piscataway

0.030

0.090

0.28

Pinery

0.014

0.023

0.044

Note:
(1) Bott and Parker, 2011.
As can be seen from both sets of data, AWT facilities perform extremely well in removing
nutrients; however, they do not consistently meet the EPA proposed NNC. Because the nutrient
removal performance of existing AWT facilities in Florida, such as those presented here, will not
be able to provide compliance with the NNC, additional technologies will be required.
For the reasons detailed below, we deemed it prudent to base our estimates on a proven
combination of technologies -- BNR, microfiltration (MF), and reverse osmosis (RO) -- currently
used full-scale at numerous water reclamation facilities around the world to produce
exceptionally high quality reclaimed water for various uses.
Water treatment technologies do exist to produce reclaimed water with any desired water quality
such as the ultra pure water required for electronics manufacturing and high-pressure boiler
feed water. Since most technologies that can achieve these limits are typically used for
applications other than removing nutrients from reclaimed water, little data exists on their
performance in removing TN and TP to achieve a numeric nutrient discharge limit.
Treatment technologies that might be used to meet numeric nutrient limits include high-pressure
membranes (RO and nanofiltration), adsorption (activated carbon and reactive filtration),
oxidation (ozone, UVIperoxide), chemical coagulation and precipitation combined with
ultrafiltration (UF), ion exchange, and wetlands.
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Carollo is not aware of any full-scale, municipal water reclamation facilities currently in operation
designed to meet TN and TP at the numeric concentrations proposed by EPA, so selection of a
treatment technology capable of meeting the proposed NNC as end-of-pipe limits can only be
provisional at this time.
Of the aforementioned additional treatment technologies, RO is a leading candidate technology
when considering a need to meet low nutrient limits because of its ability to remove nearly all
constituents in water to very low concentrations, and because of the breadth of design and
operating experience at existing full-scale municipal facilities. A number of large water
reclamation plants currently use RO to produce very high quality reclaimed water. These include
the West Basin plant in El Segundo, California (22.5 rngd), the Scottsdale, Arizona Water
Campus (14 mgd), the GWRS plant in Orange County California (70 rngd), and five NEWater
plants in Singapore (Bedok, 8.4 mgd; Kranji, 10.6 mgd; Seletar, 5.0 mgd; Ulu Pandan, 39.1
mgd; and Changi, 50 mgd) among others. All of these facilities have successfully used
membrane technologies to produce exceptionally high quality water for purposes other than to
remove nutrients. Specifically, the West Basin plant in El Segundo and the GWRS plant use
MFIRO treated reclaimed water to create saltwater intrusion barriers and for indirect potable
reuse. The Scottsdale plant treats to drinking water standards and then injects MFIRO treated
water into an aquifer to supplement drinking water supplies, and the five NEWater plants in
Singapore use MFIRO or UFIRO to create high quality industrial water supplies for electronics
manufacturing and to provide supplemental water to a reservoir used as a drinking water
supply. In addition to the performance information available for MFIRO, the most reliable cost
information available is also for MFIRO when compared with other technologies.
However, both full-scale plant data and manufacturers' performance projections suggest that
MFIRO alone will not meet the NNC. Performance projections done using a manufacturers'
software (Hydranautics, IMS Design, 2010) for one brackish water RO membrane (ESPA2)
commonly used for wastewater treatment show reduced rejection of ammonia and especially
nitrate as compared to other ionic species. See Figure A.3. Additionally, the performance of
membranes in at least one case decreased as the membranes aged. One full-scale RO plant
treating municipal wastewater has reported a decrease in ammonia (as nitrogen) removal from
95 percent in 2003 to 39 percent in 2007, and a decrease for nitrate (as nitrogen) removal from
91 percent to 66 percent. A summary of these data is shown in Table A.4.
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RO Influent Concentration (mg/L as N)
Figure A.3

Estimated Rejection of Ammonia and Nitrate for One Brackish Water RO
Membrane (ESPA2) Based on the Manufacturer's RO Projection Software

Table A.4

Reported Changes in Permeate Nitrogen and Phosphorus Concentrations
at a Full-Scale MFlRO Plant Over a Five Year Period

Parameter

Year

Average Effluent

Removal

Ammonia

2003
2007
2003
2007
2003
2007
2003
2007

0.16mg/L-N
0.32mg1L-N
0.93mg/L-N
2.19 mg/L-N
~0.01mg/L-N
~0.01mg/L-N
0.06 mg/L
0.06 mg/L

95%
39%
91%
66%
100%
100%
99%
99%

Nitrate
Nitrite
TP

Since neither BNR nor MFIRO alone will meet NNC, we assumed that BNR will be required
prior to RO to ensure that the ammonia and nitrate in the MFIRO feed water will be low enough
for MFIRO polishing to reliably meet the levels required by NNC.
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Explain the discrepancy between the number of plants used in EPA's analvsis and in the

The list of plants used in this cost estimate was developed from the list of wastewater treatment
facilities with NPDES permits for discharge to fresh water bodies in Florida. The list used in this
estimate is identical to the list used in FDEP's cost estimate with the exception of Pinellas
County's South Cross Bayou Water Reclamation Facility (WRF), the City of Clearwater's
Northeast Advanced Wastewater Treatment Plant (AWWTP), and the Seacoast Utilities PGA
Wastewater Treatment Plant (WWTP). The South Cross Bayou WRF and Northeast AWWTP
both discharge to marine waters. The PGA WWTP discharges to a South Florida canal. For
these reasons, we did not include these specific facilities. This list was verified with FDEP. See
attached for a copy of the correspondence.
EPA used 100 facilities in their cost estimate while Carollo included 110. However, only 86 of
the facilities were common to both lists for various reasons. EPA included two of the three
facilities discussed above that we eliminated due to being marine discharges. We are unaware
of the reasons for the other discrepancies.
Provide citations for the costs of each technologv and why cited sources are su~eriorto
those used by EPA

The Carollo cost estimate is based on a number of published references as well as actual water
and wastewater facility bid and construction cost data that were used to derive typical unit costs.
These unit costs were then specifically applied to each facility recognizing the current level of
treatment at each facility and its available concentrate disposal options. EPA used a generic
cost estimating program for developing their cost estimate.
This cost estimate is considered a Class 5 "Order-of-Magnitude" estimate per the
"Recommended Practice 18R-97Cost Estimate Classification System for the Process
Industries," published in 1998 by the Association for the Advancement of Cost Engineering
(AACE). Class 5 cost estimates are estimates made without detailed engineering data. An
estimate of this type is normally used for long term budgetary and planning purposes, and was
used here for a high-level estimation of probable costs for meeting NNC. The level of design
completion for a Class 5 estimate usually falls into the range of 0 percent to 2 percent. The
expected accuracy range for Class 5 estimates is within +50 percent to -30 percent. This means
that construction bids can be expected to fall within a range of 50 percent over the estimate to
30 percent under the estimate. These are often referred to as conceptual or order of magnitude
estimates because they are considered sufficiently accurate to evaluate overall project feasibility
and to facilitate informed public policy decisions.
Cost to Upgrade a non-AWT Facility to AWT
For those plants that are not already meeting AWT standards, we assumed a capital cost of
$8.20 per gallon per day of permitted treatment capacity ($lgpd) to upgrade the facility to AWT
standards. The $8.20/gpd value was based on the 'Harper' paper cited below that reported the
July 20, 201 1
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results of a study evaluating construction costs from 52 nutrient removal projects in the
Chesapeake Bay region. The Harper study then used the results to estimate the costs to
upgrade wastewater treatment facilities in the Mississippi-AtchafalayaRiver Basin for nutrient
removal. The $8.20/gpd value represents the average cost for all 52 projects for which data was
collected, and represents a range of project types including expansions and different degrees of
upgrades that were needed to bring the facilities to AWT levels in the different communities that
were evaluated. The Harper study ultimately applied the unit cost of $8.20/gpd of treatment
capacity to the total treatment plant flows in the Mississippi-AtchafalayaRiver Basin. This cost
estimate applied the unit cost in the same manner
Harper, S.R., Coleman, D., Tobocman, D., Wilkinson, D., and Bender, L. 2008. Analysis of
Nutrient Removal Costs in the Chesapeake Bay Program and Implications for the
Mississippi-Atchafalaya River Basin. Proceedings of the Water Environment Federation
Technical Exhibition Conference (WEFTEC.08), Water Environment Federation,
Alexandria, VA
The incremental operation and maintenance (O&M) costs associated with AWT upgrades were
assumed to be negligible since nearly all water reclamation facilities in Florida fully nitrify, and
were included with the unit cost to operate and maintain MFIRO facilities as discussed below.
Cost to Construct MFIRO
The estimated cost to construct MFIRO at existing facilities was based on historical bid prices
for MFIRO facilities at sixteen water reclamation facilities that were upgraded to Year 2009
costs using the Engineering News Record (ENR) Construction Cost Index (CCI). A unit capital
cost of $5.00/gpd was used for MFIRO facilities in this cost estimate. This is equivalent to a unit
construction cost of $5.75/gpd based on permeate capacity assuming a design water recovery
of 85 percent. The historical unit costs based on bid prices and design permeate capacity that
were used to support this unit cost are summarized in Figure A.5.
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Design Capacity, mgd

Figure A.5

Historical Bid Prices for MFIRO Facilities Treating Municipal Wastewater (Unit
Construction Costs, 2009 Dollars)

As can be seen, most of these MFIRO projects had unit construction costs that were
significantly higher than that used in this study. A notable recent example specific to Florida is
the data point for the MFIRO facility proposed for the Miami-Dade Water and Sewer Department
South District Wastewater Treatment Plant, which has an engineers' estimated construction
cost of about $9.50/gpd. (Note, this point is the only non-construction cost on Figure A.5, but is
based on detailed, not conceptual, design).
Incremental O&M costs of $1.0011000 gallons were assumed for running AWT and MFIRO. This
is the increased cost to operate the existing facilities over that already being incurred to meet
existing standards. This cost was established through in-house cost estimating spreadsheets.
Cost for MFIRO Brine Disposal
Option I - Deep Injection Well

A capital cost of $1.lO/gpd was applied for facilities that are in the same county as an existing
deep injection well (DIW), as these facilities were assumed to be able to construct a deep
injection well for effluent and RO concentrate disposal. The unit capital cost of $l.lO/gpd for
deep wells was based on costs for deep wells constructed in Florida to dispose of concentrate
from brackish water RO plants. The unit costs for the deep well were established through the
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following reference. An O&M cost of $1.0011000 gallons was also established from this
reference.
Malmrose, P., Lozier, J., Mickley, M., Reiss, R., Russell, J.S., Schaefer, J., Sethi, S.,
Manuszak, J.L., Bergman, R. and Atasi, K.Z. (2004) "Joint Committee Report - Residuals
Management for Desalting Membranes," Journal of the American Water Works
Association, Volume 96, No.12. December 2004.
Tertiary filtration and high-level disinfection are required prior to effluent disposal with a deep
injection well. A capital cost of $l.OO/gpd was assumed to construct the necessary upgrades.
The unit costs for filtration and high-level disinfection were established from cost curves in the
following reference that were updated to current costs.
U.S. Environmental Protection Agency. (1980) Innovative and Alternative Technology
Assessment Manual. 43019-78-009. Cincinnati, Ohio.
An O&M cost of $0.5011000 gallons was assumed for HLD. Both unit costs for high-level
disinfection were obtained through communication with FDEP.
Option 2 - Brine Concentrator
Estimated capital costs for water reclamation facilities unable to construct a DIW for concentrate
disposal due to hydrogeologic limitations were based on constructing a brine concentrator. The
unit capital cost of $3.1 Olgpd for a brine concentrator is based on the actual construction cost
for a brine concentrator installed at a water reclamation plant for the Deuel Vocational Institute
in California. Actual O&M costs of $3.0011000 gallons were similarly based on actual reported
costs. These costs were ascertained through the following references:
Malmrose, P., Lozier, J., Mickley, M., Reiss, R., Russell, J.S., Schaefer, J., Sethi, S.,
Manuszak, J.L., Bergman, R. and Atasi, K.Z. (2004) "Joint Committee Report - Residuals
Management for Desalting Membranes," Journal of the American Water Works
Association, Volume 96, No.12. December 2004.
Yallaly, B. (2009) Personal communication regarding cost estimate for construction of
zero liquid discharge facility at Deuel Vocational Institute, California. Carollo Engineers.
Ciszewski, D. (2005). Personal communication regarding cost estimate for brine
concentrators and brine crystallizers. Resource Conservation Company (RCC).
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Cost Estimating Procedure
The cost estimating procedure is based on a survey of the current treatment technologies and
disposal methods used by the utilities affected by EPA's freshwater NNC rule, and then an
economic analysis of the additional treatment technologies and disposal methods that would be
required for each of these facilities due to the NNC rule. If a facility is located in a county with an
existing DIW and meets AWT standards, it was assumed that HLD is already in place and the
facility could simply construct a DIW for effluent disposal. The unit cost of $1.lOlgpd was
multiplied by the treatment capacity of the facility and $1.0011000 gallons of O&M costs were
assumed for half of the design treatment capacity. If a facility is located in a county with an
existing DIW and is not meeting AWT standards, an additional $l.OOlgpd was multiplied by the
treatment capacity for capital for constructing HLD. If a facility is not in a county with an existing
DIW and meets AWT standards, the total treatment capacity was multiplied by a unit cost of
$5.00/gpd for construction of MFIRO. An additional $3.10/gpd capital cost is added for
construction of a brine concentrator/crystallizer because DIW are not possible for brine disposal.
O&M costs include $3.0011000 gallons for half of the treatment capacity for the brine
concentrator/crystallizer. If a facility is not in a county with an existing DIW and does not
currently meet AWT standards, an additional $8.20/gpd was multiplied by the total treatment
capacity for upgrading to an AWT plant, with $1.0011000 gallons in O&M costs for half the
treatment capacity. The capital costs were increased by 30 percent for contingencies and 20
percent for project costs for administrative, legal, engineering, and financing costs.
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Clarifying Correspondence Between Carollo Engineers and FDEP

From: Coram, Phil Jmailto:Phil.Coram@de~.state.fl.u~1
Sent: Wednesday, September 15, 2010 3:45 PM
To: 'Rod Reardon'
Cc: Steinbrecher, Paul K - Director, Enviro Svcs Permitting & Assessments.; Sawicki, Sharon; Murray,
Catherine M.
Subject: RE: NNC Freshwater Cost

OK with us.

From: Rod Reardon ~mailto:RReardon@carollo.com~
Sent: Wednesday, September 15, 2010 3:42 PM
To: Coram, Phil
Cc: Steinbrecher, Paul K - Director, Enviro Svcs Permitting & Assessments.; Sawicki, Sharon; Murray,
Catherine M.
Subject: RE: NNC Freshwater Cost
Thanks Phil. Good information.
If it doesn't matter to you, I propose to take South Cross, Clearwater Northeast and Seacoast off the
FWEA list, and revise our estimate accordingly.
Rod

From: Coram, Phil Jmailto:Phil.Coram@de~.state.fl.us]
Sent: Wednesday, September 15, 2010 3:09 PM
To: Rod Reardon
Cc: Steinbrecher, Paul K - Director, Enviro Svcs Permitting & Assessments.; Sawicki, Sharon; Murray,
Catherine M.
Subject: MI: NNC Freshwater Cost
Below is additional information on the facilities in question prepared by Catherine Murray with DEP.
We can discuss on Friday.

South Cross Bayou WRF (FL0040436) is permitted to discharge to Joe's Creek (Class Ill marine water

body) at D-001. (The permittee is also authorized to intermittently discharge effluent in response to rain
events from outfalls at two golf course irrigation reclaimed water storage lakes [D-002 and D-0031to
stormwater management systems ultimately leading to various surface waters of the State. Looking at
Google maps of the two golf courses it appears they would discharge to marine waters.
FL0040436-009 ~ e r m i t In hindsight it should not be on either EPA or DEP list of "fresh water" facilities.
However, we do not plan to update our estimated costs at this time.

Clearwater City of Northeast A M P (FL0128937) is permitted to discharge to Old Tampa Bay (Class II
marine water body) at D-001. FL0128937-005 permit In hindsight should not be on either EPA or DEP
list of "fresh water" facilities. However, we do not plan to update our estimated costs at this time.

Collier County South Regional WRF (FL0141356) is permitted to intermittently discharge from two
stormwater management ponds that are used to store the facility's Part Ill system reclaimed water. The
stormwater control structures discharge upstream of Class Ill freshwaters at 0-001 and D-002.
FL0141356-011 permit. This facility is on DEP's "base" list of facilities and should be counted in some
way on FWEA's updated numbers (either as part of "base" or part of "+ stormwater" facilities).
Seacoast Utilities PGAWWTP (FL0038768) has a permitted emergency/wet weather overflow discharge
from a percolation pond/emergency storage pond to an unnamed canal (Class Ill fresh waters) to the C18 canal (Class I fresh waters). The facility is also permitted to discharge from 17 Part Ill reclaimed water
storage lake systems which discharge to various fresh and marine waters at outfalls D-002 through D015, D-017, and D-018. FL0038768-014 permit This facility is on DEP's "base" list of facilities. In that
EPA has decided to postpone establishment of criteria for South Florida canals, it is questionable
whether it should be on any list of facilities for the EPA rules that will promulgated on October 15. We
do not plan to update our estimated costs at this time.

.

The Department of EnvironmentalProtection values your feedback as a customer. DEP Secretary Mimi
Drew is committed to continuously assessing and improving the level and quality of services provided to
you. Please take a few minutes to comment on the quality of service you received. Simply click on
link to the DEP Customer Survey. Thank you in advance for completing the survey.
From: Rod Reardon Jmailto:RReardon@carollo.com~
Sent: Tuesday, September 14, 2010 10:46 AM
To: Coram, Phil
Cc: Paul K. Steinbrecher P.E. (stei~k@iea.com);Morgan Gagliano
Subject: NNC Freshwater Cost
Phil,
In checking the list of plants again, we see four more, that are listed below, that we don't think belong
on the list of freshwater dischargers.
Come off list??? Pinellas Co - S. Cross Bayou (on FDEP 2003 injection well list)

Come off list???- Clearwater City of Northeast, 13.5 mgd (Northeast effluent is piped to a

common outfall with the Clearwater East plant to Tampa Bay)
Come off list??? - Seacoast Util-PGA WWTP (on FDEP 2003 injection well list as "SEACOAST
UTILIT1ES")
Come off list???-Collier County South Regional (on FDEP 2003 injection well list as "South

Collier County")
Can you confirm?
Thanks,
Rod
Rod Reardon
Carollo Engineers
1089 West Morse Blvd., Suite A
Winter Park, FL 32789
407-478-4642 ( 0 )
407-478-4643 (f)
407-312-0906 (c)
rreardon@carollo.com

