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History of the Panel
In March 2021, the City of Tampa authorized NWRI to create an Independent Advisory Panel to
review documents and meet with City representatives to give feedback on the proposed PURE
project.
The Panel met on May 13, 2021, via videoconference and reviewed presentations from the City
of Tampa and its consultants. Kevin Hardy, Executive Director of NWRI, facilitated the meeting.

Panel Purpose and Activities
The proposed PURE project, which stands for Purify Usable Resources for the Environment, is a
water infrastructure project that would redirect up to 50 million gallons per day (mgd) of
reclaimed and treated water from the Howard F. Curren Advanced Wastewater Treatment Plant.
Treated water from the PURE project would be pumped into the Floridan Aquifer through
recharge wells.
The goals of the PURE project are as follows: The recharged water is intended to help control
saltwater intrusion into the aquifer and to be extracted to supplement water in the
Hillsborough River Reservoir and Lower Hillsborough River. Water from the PURE project is
intended to allow the City of Tampa to meet minimum flow requirements for the Lower
Hillsborough River and Sulphur Springs and to divert nutrients contained in wastewater from
Hillsborough Bay. The project is also intended to replenish the Hillsborough River Reservoir,
and, thereby, to protect the region’s drinking water supply.
The City of Tampa’s Project Team presented information about the project to the Panel, and
asked the Panel to respond to the following questions:
1. Is the overall scientific, technical, and policy approach to the proposed Tampa PURE project
valid?
2. Based on your assessment of the SEAWAT groundwater model as applied here, will the
water from the Tampa PURE Project protect Sulphur Springs from saltwater intrusion and
enhance overall aquifer water quality?
3. What next steps should the project take to evaluate the quality and effects of the water
discharged to the Hillsborough River Reservoir?
4. Are the proposed barriers adequate to provide water safe for human consumption?
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The Panel addresses these questions and makes recommendations in Sections 1 through 4 of
this report. The Panel also offers suggestions and poses further questions for the City of
Tampa to consider.
More information about the NWRI Panel process can be found in Appendix A.

Panel Membership
The Panel consists of six members, including the following experts:
•

Glen T. Daigger, PhD, PE, BCEE, NAE, Panel Chair, University of Michigan

•

Wendy Graham, PhD, University of Florida

•

Joan Rose, PhD, NAE, Michigan State University

•

Matt Simcik, PhD, University of Minnesota

•

Sam Upchurch, PhD, PG, Environmental Consultant

•

Mike Wehner, MPA, Water Resources Consultant and Former Assistant General Manager for
Orange County Water District

Short biographies of the Panel members are on the City of Tampa PURE project page on the
NWRI website.

Meeting Agenda and Attendees
Staff from the City of Tampa and NWRI collaborated on the agenda for the meeting, which is
included in Appendix B. The agenda was based on meeting the following specific objectives:
•

Reviewing and assessing the scientific, technical, and policy validity of the Tampa PURE
Project.

•

Evaluating the Tampa PURE product water quality for its suitability as a source for Lower
Hillsborough River minimum flows and Hillsborough River Reservoir augmentation.

•

Reviewing and assessing the scientific and technical validity of the SEAWAT groundwater
model.

Meeting attendees included NWRI staff, City of Tampa staff, and various stakeholders. A
complete list of attendees is in Appendix C.
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Panel Meeting 1
A three-hour meeting of the NWRI Independent Advisory Panel for GWRS was held May 13,
2021, using the virtual platform GoToMeeting. We appreciate the City of Tampa’s pre-meeting
review materials and the presentations.

Pre-Meeting Review Materials
Before the meeting, the City provided the following background materials for review:
1. Treatment Level Water Quality Evaluation Report (October 2020)
2. Tampa Augmentation Project Request for Information (March 2019)
3. Collection System Monitoring and Enhanced Source Control Report (January 2021)
4. Extended SEAWAT Model (January 2021)
5. Development and Application of TAP Alternative 2 SEAWAT Model for Feasibility Analysis
(June 2018)
6. Water Quality and Quantity Analysis Final (August 2018)
7. PURE Reservoir Model Review (December 2020)
8. Hillsborough Bay Inflow Modification Study (July 2020)
9. Phase 1 Summary and Implementation Plan (August 2018)
10. Howard F. Curren Advanced Wastewater Treatment Plant Metals Analysis for Indirect
Potable Reuse (June 2020)
11. Tampa Augmentation Project Executive Summary (May 2021)
NWRI transmitted documents one through ten to the Panel on April 30, 2021, and document
eleven was provided on May 4, 2021.
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Summary
The Panel was asked to evaluate the Tampa PURE project. As stated in the City’s presentation
to the Panel on May 13, 2021,1 the objectives of the project are to:
•

Maintain minimum flows in the Hillsborough River.

•

Secure the drinking water supply in the case of drought.

•

Address anticipated new legislation that may restrict discharges in Hillsborough Bay.

The City’s presentation also described the project as consisting of six core components,
which are:
1. Enhanced monitoring for contaminants.
2. Additional water purification processes at the Howard F. Curren Advanced Wastewater
Treatment Plant (Howard F. Curren AWTP).
3. Redirecting purified water (50 mgd).
4. Recharging purified water into storage wells.
5. Withdrawing purified water from recovery wells.
6. Meeting minimum flow requirements (by discharging purified water to the Hillsborough
Reservoir).
The Panel finds that these components can form the basis for an overall system that meets the
objectives stated by the City. The Panel also acknowledges the diligent work by city staff to
respond to evolving community needs and preserve project flexibility. However, before moving
forward with the PURE Project as described, modifications to individual core components are
needed, along with additional data and analyses.
Both quantity and quality metrics for water discharging to the Hillsborough River Reservoir and
to the Lower Hillsborough River through reservoir outflows, Sulfur Springs outflow, and diffuse
groundwater discharges should be established. These metrics should be informed by current
and anticipated regulations but also in consultation with a broad range of project
stakeholders.

1 Please see footnotes in body of the report for reference to the PowerPoint presentation. The objectives and
core components presented here were from Panel comments on some of the words used during the
presentation.
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A comprehensive public outreach program should be developed that extends not only through
project development, design, and implementation phases, but also into the operation phase.
The components of an effective public outreach program are listed in Section 1.
More monitoring is needed to support further development, design, implementation, and
long-term operation of the Tampa PURE project and is described in recommendations below.
Monitoring is needed not only for traditional parameters such as total dissolved solids (TDS),
total organic carbon (TOC), and nutrients but also for pathogens and microbial surrogates and
an array of chemical constituents of concern (COCs), including recalcitrant organics in
wastewater sources.
While enhanced source control is certainly an essential component of a potable water reuse
system, it is insufficient by itself to provide assurance that COCs will not enter and pass
through the Howard F. Curren AWTP and into the water supply. Additional unit processes are
needed at the Howard F. Curren AWTP to implement a complete multibarrier approach to
control COCs, including recalcitrant organics.
The SEAWAT model shows promise to evaluate the feasibility of recovery and recharge in the
Floridan Aquifer and its impacts. The model also appears to be upgradable to function in the
fully transient mode to further evaluate and optimize the system. Opportunities to incorporate
other constituents in addition to TDS should be investigated.
The design of the entire system must incorporate sufficient components to provide
multibarrier control of relevant constituents to ensure that safe, potable water is provided and
that other system functions, such as those within the Hillsborough River Reservoir, Lower
Hillsborough River, and Sulphur Springs, are protected. The performance of individual system
components should be verified, and critical control points (CCPs) established. The established
CCPs will then form the basis for a comprehensive operation & maintenance (O&M) program
that incorporates a failure and response plan to ensure reliable and resilient system
performance.
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Section 1 • Question 1
Is the overall scientific, technical, and policy approach to the proposed Tampa PURE
project valid?

Panel Response
The core elements of the proposed Tampa PURE project can form the basis for achieving the
City’s objectives and the work completed to date is a good starting point. Further work is
needed, however, to establish a valid scientific, technical, and policy approach for the Tampa
PURE Project. The Panel’s assessment of this question is presented here, followed by specific
recommendations for addressing the steps that are necessary to establish the scientific,
technical, and policy validity of the project.

Discussion
The Panel began its assessment by reviewing the core objectives of the PURE project,
approach, and components, as presented to the panel during the May 13, 2021, meeting with
the City.2 The term PURE stands for Purify Usable Resources for the Environment. The specific
objectives of the project, as listed in the May 31, 2021, PowerPoint, include:
•

Maintain minimum flows in the Hillsborough River.

•

Secure the drinking water supply in the case of drought.3

•

Address anticipated new legislation that may restrict discharges in Hillsborough Bay.

The PURE project will treat effluent from the Howard F. Curren AWTP. The treated effluent will
be used as a resource to replenish the Floridan aquifer, to maintain minimum flows in the
Hillsborough River, and to maintain water levels in the Hillsborough River Reservoir. Reservoir
water that is augmented with reclaimed water will be used as a drinking water resource during
times of drought. Diversion of Howard F. Curren AWTP effluent to these uses will also reduce

For details, please see the PowerPoint presented to the Panel by City Staff on May 13, 2021, entitled “Pure:
Purify Usable Resources for the Environment, Securing a Sustainable Water Source for Tampa.”
2

While the term drought was used in the presentation to the panel by the City the panel suggests that it would
be more appropriate to refer to the dry season as it appears that reclaimed water will supplement the drinking
water supply more frequently than might be suggested by the term drought, which carries scientific and legal
definitions.

3
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discharges to Hillsborough Bay. The City’s May 13, 2021, PowerPoint presentation further
states that the PURE project will:
•

Provide ultra-purified water4 to recharge local aquifers.

•

Maintain healthy5 minimum flow levels on the lower Hillsborough River.

The City’s presentation also stated that these goals will be accomplished by the project’s six
core components, which are:
1. Enhanced monitoring for contaminants.
2. Additional water purification processes at the Howard F. Curren AWTP.
3. Redirecting purified water (50 mgd).
4. Recharging purified water into storage wells.
5. Withdrawing purified water from recovery wells.
6. Meeting minimum flow requirements (by discharging purified water to the Hillsborough
Reservoir).
To establish a valid scientific, technical, and policy basis for the PURE project, it is necessary to
clearly identify all the environment(s) that will be affected (such as Sulphur Springs and the
Hillsborough River) and to establish clear and objective performance metrics for those
environments. These metrics must not only meet current and future potential regulatory
requirements but must also be informed by input from the full range of project stakeholders.
Ongoing monitoring and assessment will be needed to ensure that relevant metrics are met on
an ongoing basis. Our analysis and specific recommendations for this topic are incorporated in
our responses to questions 2 and 3 provided in Sections 2 and 3.
To establish a valid scientific, technical, and policy basis for the PURE project, it is also
necessary to build consensus with relevant stakeholders about the project components that
not only protect public health but that also result in finished water that is acceptable to the
public. Potable reuse good practice continues to evolve, but the components of an effective
potable reuse program are well developed and range from conducting public outreach,

The Panel suggests that use of the term “ultra-purified” or “purified” be reconsidered. This is not a defined
term in the water reuse community, and it may imply a specific level of quality that may not be attained at this
point in the treatment process.
4

5 The Panel suggests that the use of the term “healthy” is ambiguous and that meeting the established
minimum flows and levels on the lower Hillsborough River is more accurate verbiage.
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installing appropriate infrastructure, and establishing proper monitoring, assessment, and
management systems. Our analysis and specific recommendations on this topic are
incorporated in our responses to question 4 in Section 4.
Establishing a valid scientific, technical, and policy basis for the PURE project will require a
properly structured and resourced outreach program. This program must be initiated now and
continue, not only through development and implementation of the PURE project, but through
its entire life cycle. Because of the overarching nature and importance of the public outreach
program, our analysis of that program is presented here. Before proceeding with this
discussion, however, two items need to be highlighted.
First, it is clear to the panel that additional treatment will be required at the Howard F. Curren
AWTP to control recalcitrant organics. The term recalcitrant organics refers to the array of low
concentrations of organic compounds in wastewater streams that are not well removed by the
unit processes used in wastewater treatment plants—even in advanced nutrient removal plants
such as the Howard F. Curren AWTP. These include pharmaceuticals, hormones, and a variety
of other organic compounds that are of concern when introduced into aquatic environments
and potable water supplies.
Issues will arise about introducing these constituents into environments affected by
groundwater recharge and recovery, into the Hillsborough River Reservoir, and subsequently
into the Hillsborough River. It is a standard potable water reuse practice to provide multiple
treatment barriers for these compounds, and to provide at least one barrier before introducing
the product water into the environment. The concept of multiple barriers applies to organic
compounds, just as it does to pathogens.
Currently, the only proposed barrier that addresses these compounds is at the David L. Tippin
Water Treatment Facility (David L. Tippin WTF), which is after the product water is introduced
into the drinking water supply. Having this barrier before introduction into the drinking water
supply is important to allow monitoring to ensure that it is functioning properly, and if it is
not, it provides an early warning so that product water can be diverted away from the drinking
water supply and discharged with the remainder of the treatment plant effluent.
The lack of such a barrier at the Howard F. Curren AWTP also makes it inappropriate to use the
term ultra-purified water. For more information, see Section 4.
Second, it is apparent that additional nutrient control (nitrogen and phosphorus) will be
needed. We understand that passage through the aquifer between the recharge and recovery
wells may offer some degree of nutrient attenuation. This needs to be investigated further and
the extent of nutrient removal needs to be verified, as discussed in Sections 2 and 3.
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The panel understands that the public outreach program is in its initial stages. Consequently,
we were not given an overview of the plans for that program. It is clear, however, that an
effective public outreach program is necessary to both engage the full range of relevant
stakeholders and to use stakeholder input to define the metrics and success criteria for the
project. The absence of a robust public outreach program has led to failed project
implementation in other regions.

Key Processes for Outreach
Fortunately, well-developed best practices for a successful public outreach program are widely
available. These best practices must be employed for the Tampa PURE project to be
successfully implemented. The program must begin early and remain consistent throughout
project development, implementation, and operation. The full array of affected stakeholders
must be engaged, their input must be encouraged, and then their input must be listened to
and responded to. It is unrealistic to expect unanimous support, but a successful public
outreach program can achieve a strong plurality of support that is sufficient to implement the
project.
The credibility of the lead agency is also critical. Credibility is achieved by transparency,
careful listening, and responsible responses to stakeholder questions and comments. Some
key approaches of a successful public outreach program include:
•

Use care in language used to describe project. For example, “purified” has always referred
to reverse-osmosis-treated water, such as with bottled water.

•

Measure public attitudes through surveys and interviews.

•

Identify key community leaders and cultivate support from them (environmental, social,
religious, political, and business groups).

•

Create lists of issues and data that must be addressed through the outreach program.

•

Show how each concern will be addressed and relevant data will be presented by the
project team, for example, concerns about technology and other barriers to potential risk.

•

Show that the project does not simply maintain the status quo but will improve the water
environment and supply. It is not enough to say it will comply with regulations. The public
responds more favorably to improvements in quality and reliability.

•

Obtain commitments and support from leaders. Coordinate outreach programming and
efforts with other potable reuse agencies both in Florida and nationally.
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Define Project Needs
•

Show how the project is needed for environmental protection and to provide a safe, reliable
water supply.

•

Show other benefits from the project, including environmental and drought resilience.

Describe How Outreach Will Be Done
•

Plan to survey and resurvey public attitudes after the outreach program is initiated.

•

Make presentations to any group that will listen; identify key spokesperson(s) early in the
project.

•

Continue to solicit public input and seek out sources of opposition as the project is
developed. Invite the public in to see what is planned to assure their safety and invite
media to cover the project.

Measure Success of Public Outreach Program
•

Track positive and negative media coverage.

•

Demonstrate improvement in public support over time.

•

Plan for organized opposition to the project.

Recommendations
1. Proceed assertively with the public outreach program based on well-established best
practice principles and approaches. The program must continue through project
development and implementation over the course of long-term operation. (This includes
communication of monitoring data.) The full range of relevant stakeholders must be
engaged and listened to. This process will set performance metrics for the project, which
must be fully met to achieve successful implementation.
2. Clearly define the environments affected by the PURE project and develop scientific,
technical, and policy-based performance metrics relevant to each environment. These
metrics need to address not only water quantity and quality but also the actions needed to
preserve both current uses and uses that might be created by the project. Relevant
environments to consider include, at a minimum, the Hillsborough River Reservoir, the
lower Hillsborough River, Sulphur Springs and any other affected spring, and potential
users of the relevant aquifers. See Sections 2 and 3 for further details.
3. Evaluate the potable reuse components of the PURE program based on the ongoing results
of the outreach program and incorporating both current and evolving best practices for
potable reuse. Incorporate modifications and new elements as needed to comply with
these performance metrics. See Section 4 for details.
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Section 2 – Question 2
Based on your assessment of the SEAWAT groundwater model as applied here, will the
water from the Tampa PURE Project protect Sulphur Springs from saltwater intrusion and
enhance overall aquifer water quality?

Panel Response
SEAWAT is an appropriate modeling platform for investigating the possible benefits and issues
associated with the PURE Project, and studies conducted for the former TAP project suggest
that it has the potential to lower total dissolved solids (TDS) in both Sulphur Springs discharge
and the recharge and recovery zones of the Upper Floridan aquifer. However, The SEAWAT
model was developed using sparse calibration data to construct a “feasibility-level calibration
to determine if the TAP project was possible.” More work is needed to improve model
conceptualization, parameterization, calibration, and validation to estimate the water quantity
and quality effects of the injection and recovery scenarios proposed specifically for the PURE
project. The basis for this assessment is presented below, followed by specific
recommendations.
The question asks that we comment on the ability of the SEAWAT groundwater model to assess
whether the Tampa PURE Project will enhance overall aquifer water quality. The only water
quality parameter incorporated into the SEAWAT model is TDS. Thus, the model can address
saltwater intrusion, which we discuss, but not overall aquifer water quality. Our response to
the question in Section 3 discusses quality impacts of the recharge and recovery of Howard F.
Curren AWTP product water. See Section 3 for our response on the ability of the Tampa PURE
project to enhance overall aquifer water quality.

Discussion
SEAWAT is a finite-difference groundwater flow model based on the MODFLOW platform. It is
designed to allow for modeling of water with variable densities and was selected to investigate
the behavior of groundwater that ranges from freshwater to saltwater under different
scenarios. The SEAWAT Model used the Southwest Florida Water Management District’s
District-Wide Regulation Model Version 3 (DWRM3) for establishing boundary conditions and
as a starting place for SEAWAT model design.
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In addition to being able to investigate the behavior of water with different densities, as
represented by TDS concentration, SEAWAT enhancements included discretization to smaller
cell sizes and inclusion of more layers to better characterize water behavior. The SEAWAT
model reports mention several transient applications, but much of the reports deal with
steady-state applications.
Conceptualization of the SEAWAT Model includes the following water-management conditions.
1. Separate wells will be used for recharge (injection) and recovery (withdrawal).
2. Separate pipelines will be used to convey reclaimed water for recharge and recovered water
for its various uses.
3. Recharge and recovery will be into and out of two different permeable zones separated by
a lower permeability layer within the upper Floridan aquifer.
4. Recharge of reclaimed water is anticipated to be continuous, not cyclical.
5. Recharge and recovery activities may be conducted simultaneously, with recovery pumping
rates likely to be lower, on average, than recharge pumping rates.
Two reports were submitted to the City. The first, “Development and Application of TAP
Alternative 2 SEAWAT Model For Feasibility Analysis,” was submitted in June 2018. The first
report based well configuration and water management on the City’s TAP Project concept. The
injection and recovery well locations are like those intended for the PURE Project. The second
report, “Tampa Augmentation Project Feasibility Phase 2,” was submitted in January 2021. The
second report used the TAP Project concept, but modified modeling conditions, such as
expanding the area investigated, in accordance with public concerns.
As discussed below, the panel recommends changes to the SEAWAT model to better fit the
current PURE Project planning and to allow for investigation of a series of more site-specific
questions. Also, SEAWAT is a powerful tool for exploring water-related issues, but it is
underutilized. Suggestions for further use of SEAWAT are included below.

Recommendations
The following are the panel’s recommendations for improvement of the SEAWAT model and
investigation of specific issues based on model output.
1. More data, particularly water quality data, should be gathered throughout the expanded
model domain to improve SEAWAT calibration for the PURE project (see Section 3 for
details).
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2. The current model solves for the distribution of TDS in a steady-state mode. Since there
may be variations of injection rates to the Avon Park Production Zone (APPZ), production
from the Suwannee Limestone Permeable Zone (SLPZ), and releases to the reservoir, we
suggest that the model be reconfigured to the fully transient mode to allow for a better
understanding of the accumulation of treated water in the injection zone, migration up to
the production zone, and fluxes to the river and reservoir. Modeling scenarios can include
best (wet year) and worst (drought) cases, estimations of the rates of accumulation of
higher quality water in the aquifer, and possible losses of groundwater to the south.
3. The model was structured to address the proposed TAP well configuration and
implementation plan. While well locations and injection and pumpage scenarios are similar
for the PURE Project, the model should be validated for the proposed PURE Project in the
transient mode in terms of recovery water use and fate (reuse in the public supply or
discharge to the reservoir or river).
4. The model, especially in the transient mode, has the potential for much more utility in
terms of outcome evaluation than is presently provided. For example, it should be able to
estimate temporal water, nutrient, and contaminant fluxes to Sulphur Springs, the
reservoir, and the river. It can assist in understanding the rates of water migration from the
APPZ to the SLPZ, and the fate and transport of TDS, nutrients, and contaminants along
this route (See Section 3 for details).
5. The geometries and migration of the “bubble” of injectate and “plume” of rising water from
the APPZ to the SLPZ should be evaluated with the reconfigured model. The extent of the
treated-water bubble to the south and water lost from recovery as a result are a concern.
6. The transient model should allow for estimation of mixing of recovered water and native
water in Sulphur Springs discharge and, to a limited extent, the reservoir/river. This should
allow for the development of estimated outcomes or expectations with respect to
augmentation of flows and changes in salinity in both Sulphur Springs and the
reservoir/river.
7. The transient model should also allow site-specific questions relative to the PURE Project
plan to be addressed. These include:
a. Approximately how much additional water will discharge at Sulphur Springs?
b. What changes in TDS and other constituents will occur at Sulphur Springs?
c. Will there be any changes in flow to or leakage from the reservoir and river? If so, what
are the possible changes in TDS in these water bodies?
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8. Add a section to future reports that establishes the proper use of, and limitations upon the
use of, the outputs generated by SEAWAT. The Panel notes that finite-difference models
such as SEAWAT cannot resolve localized karst and fracture conduits common in the
Tampa region’s geology without a substantial, long-term investment in a continuously
evolving regional groundwater monitoring and modeling program. Implementing the
recommendations presented above constitutes an initial investment to improve the
predictive capability of the SEAWAT Model in support of the Project. However, the Panel
recommends that any future reports presenting outputs from the SEAWAT model include a
section that clearly and specifically states limitations on the use of those outputs.
Acknowledging and contextualizing limitations on use of the outputs generated by
empirical models represents the best practice in technical communications.
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Section 3 • Question 3
What next steps should the project take to evaluate the quality and effects of the water
discharged to the Hillsborough River Reservoir?

Panel Response
As indicated in the responses to Questions 1 and 2, in addition to affecting the quality of
water discharged directly into the Hillsborough River Reservoir, the PURE project has the
potential to affect the quantity and quality of water discharging to the Lower Hillsborough
River through reservoir outflows, Sulfur Springs outflow, and diffuse groundwater discharge.
Therefore, the quality and quantity impacts of the PURE project must be evaluated for the
entire hydrologic system, i.e., the Avon Park and Suwannee formations of the upper Floridan
aquifer, Sulfur Springs, and the Lower Hillsborough River, in addition to the Hillsborough
Reservoir.

Discussion
Since the PURE project has the potential to alter the quantity and quality of water within the
upper Floridan aquifer, Hillsborough River reservoir, Sulfur Springs and the Lower Hillsborough
River, current and future potential regulatory requirements must be considered. For example,
Sulfur Springs is subject to the State of Florida Springs Numeric Nutrient Criteria of 0.35 mg/l
NO3-N, and the Lower Hillsborough River is subject to the State of Florida Numeric Criteria for
West Central Florida of 0.49 mg/l total phosphorus (TP) and 1.65 mg/l total nitrogen (TN).
Any domestic water supply wells in the PURE recovery zone in the Suwannee Limestone
Formation of the upper Floridan aquifer should provide groundwater that meets drinking water
standards after typical home well water treatment. Finally, any water discharged into the
Hillsborough River Reservoir must be capable of meeting Class 1 surface water and drinking
water standards after treatment at the David L. Tippin WTF. Beyond these requirements, the
expectations of stakeholders must also be considered when establishing quality objectives for
these receiving environments.
There are two types of contaminants one must consider when addressing drinking water
quality: those that are regulated by the US Environmental Protection Agency (EPA) and those
that are not regulated but are considered to be emerging contaminants. Currently there are 90
regulated contaminants including microorganisms, disinfectants, disinfection byproducts,
inorganic chemicals, and organic chemicals. These contaminants have a maximum
contaminant level (MCL) that must be met by treated drinking water. (See the National Primary
Drinking Water Regulations on the EPA website for more information.)
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Unregulated contaminants of emerging concern are also monitored in drinking water. After
sufficient data are available and appropriate research is performed, a health advisory level
(HAL) may be put in place for these constituents.
The list of unregulated contaminants is updated by the EPA every five years. The current list (in
the fourth Unregulated Contaminant Monitoring Rule) has ten cyanotoxins, two metals, eight
pesticides, one pesticide manufacturing byproduct, three brominated haloacetic acids, three
alcohols, three semivolatile organic contaminants and two indicators: total organic carbon and
bromide. A new EPA list is proposed to also include 29 per- and polyfluoroalkyl substances
(PFAS) and one additional metal, lithium. Some states, including Florida, have HALs for many of
these compounds like PFAS, in particular perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA).
Furthermore, there are new fecal microbial source tracking markers that are human
wastewater-specific, and these markers could be useful in monitoring the PURE system before
and after implementation.
All of these regulated and unregulated contaminants can be found in wastewater. Thus, if
introduced to the aquifer or reservoir, they could be a source of contaminated drinking water if
the drinking water utility (or an individual homeowner with a domestic water supply well) does
not remove them. Many of these contaminants are difficult to remove and require specialized
treatment. Therefore, the treatment should occur at the Howard F. Curren AWTP before
injection into the upper Floridan aquifer. See Section 4 for more information related to
standard potable water reuse practice.
As discussed in Section 1, project stakeholders may also have concerns about compounds,
especially organic compounds, that may be present in the reclaimed water that can affect
aquatic organisms such as in the Hillsborough River Reservoir and Hillsborough River. For
example, an array of organic chemicals that are known to be present in wastewater and are not
fully removed by advanced wastewater treatment can disrupt the normal functioning of the
endocrine system of fish and other aquatic organisms. While not currently regulated, the
possibility for future regulation and/or the need to control them to meet stakeholder
expectations should be recognized.
To more fully evaluate the water quality and quantity effects of the PURE project, the SEAWAT
model should be enhanced to predict transient water flow and fate and transport of potential
nutrients, organic contaminants, pathogens, and other contaminants through the Floridan
aquifer to the Hillsborough River Reservoir, Sulfur Springs and Lower Hillsborough River.
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As indicated in the panel response to question 2, the current SEAWAT model was developed
using sparse calibration data to construct a feasibility-level calibration of groundwater flow
and TDS concentration predictions to determine if the TAP project was possible. More data and

in situ experiments are needed for improved model conceptualization, parameterization,
calibration, and validation to estimate the transient water quantity and quality impacts of the
PURE project.
It should be noted that Sulphur Springs is notorious for BTEX (benzene, toluene, ethylbenzene,
and xylene, which are associated with vehicle fuels), metals, and other characteristics of urban
runoff. Water quality and algal issues exist in the reservoir, especially at low stages. Therefore,
the potential for the PURE project to improve these conditions should also be considered and
expectations should be presented as part of the public outreach program.

Recommendations
1. Conduct a thorough analysis of the water quality of the treated effluent, Avon Park
Formation aquifer water, Suwannee Limestone aquifer water, and water from Hillsborough
River Reservoir, Sulfur Springs, and the Lower Hillsborough River. This should include total
dissolved solids (TDS), total nitrogen (TN) and its constituents, total phosphorus (TP) and
its constituents, dissolved oxygen (DO), dissolved organic carbon (DOC), organics,
pathogens, and other emerging contaminants of concern. This effort will help identify
areas where additional treatment before injection may be required to mitigate possible
degradation of water quality and ecosystem services throughout the system as well as
areas where the PURE project may improve water quality.
2. Analyze the microbial ecology and the level of fecal contamination of each component of
the natural system. Human sewage microbial source tracking markers should be valuable
in characterizing the various systems.
3. Conduct in situ natural gradient and injection/extraction tracer tests to parameterize a
transient contaminant fate and transport component to add to the SEAWAT model. These
tests should be designed to measure advection, dispersion, sorption, and biogeochemical
reactions of nutrients, organic contaminants, pathogens, and other contaminants that may
be introduced into the aquifer system through PURE operations. These experiments should
also help quantify the natural attenuation processes, changes in aquifer biogeochemistry,
and potential limestone dissolution that can be expected during the treated effluent’s
residence time in the aquifer. Shifts in redox conditions should also be projected to
examine any potential metals mobilization risk.
4. Use the enhanced SEAWAT model to quantify the expected fluxes of water, nutrients,
pathogens, and other contaminants of concern through the Floridan aquifer to the
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Hillsborough River Reservoir, Sulfur Springs, and Lower Hillsborough River for a suite of
possible injection extraction regimes designed to achieve the specific goals of the PURE
project. This information will help determine whether the PURE project would affect the
frequency of harmful algae blooms in the Hillsborough River reservoir; the ability to meet
State of Florida Numeric Nutrient Criteria in Sulfur Springs and the Lower Hillsborough
River; the ability of domestic water supply wells in the recovery zone to meet drinking
water standards without significant supplemental treatment, and the potential for
pathogens and compounds of concern contamination within the entire aquifer- springriver-reservoir system. It could also determine whether the PURE project could improve
Sulfur Springs water quality (beyond lowering TDS) by reducing the concentration of
existing contaminants such as BTEX and metals.
5. Develop an improved circulation model for the Hillsborough River Reservoir to determine
optimal operations for achieving the minimum flows and levels, providing public water
supply during times of drought, and minimizing the potential for harmful algae blooms.
This model could also help determine the best location for returning recovered water to
the reservoir to improve water quality discharging over the dam and to the water treatment
plant.
6. Develop a comprehensive, proactive monitoring system for the integrated aquifer- springriver-reservoir system to evaluate whether the PURE project is operating as expected,
provide early warning of system failures, and allow for adaptive management of the
system. As indicated in the panel response to question 1, clear water quality metrics must
be established that encompass the full range of potential water quality issues of interest to
all stakeholders.
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Section 4 • Question 4
Are the proposed barriers adequate to provide water safe for human consumption?

Panel Response
Water reuse for potable purposes has been advancing since the 1960s. In the twenty-first
century, the world has seen a coalescence in the principles that have led to confidence in the
ability to produce safe potable water that includes the use of recycled wastewater. This
comprises a multibarrier approach, use of state-of-the-art technologies, more water quality
monitoring, and communication of results in a transparent way that will build trust.
Additional treatment barriers are required to comply with current water reuse practice and
provide the necessary assurance that the water produced by the Tampa PURE project is safe for
human consumption. These barriers include the enhanced source control program (already
proposed), further additions to the Howard F. Curren AWTP, enhanced monitoring of pathogen
surrogates and contaminants of emerging concern, and process control procedures based on
critical control points. Design of this multi-barrier system should be based on analysis of
potential failure routes to provide sufficient redundancy, which will result in sufficient system
resilience, with the performance of individual system components demonstrated and verified.

Discussion
A complete potable reuse program incorporates eight major components to deliver safe
potable water (aside from the communications program addressed in Section 1), including:
1. Source Control Program
2. Evaluation of Potential Potable Reuse Treatment Trains
3. Pathogen Monitoring (to include identification of Surrogates, and Credits for Removal)
4. Contaminants of Emerging Concern (CEC) Removal and Risk
5. Monitoring the System and the Critical Control Point Approach
6. Operations, Maintenance, and Operator Training/ Certification
7. Failure and Resilience
8. Demonstration of Reliable, Redundant Treatment Performance
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Enhanced Source Control
As described in Section 1, enhanced source control (ESC), referred to by the City as enhanced
monitoring for contaminants, is one of six core components of the PURE project. While the
relevant documents given to the panel for review focus on key COCs, including TDS and
salinity, chlorides, other toxics, and chemicals like bromide, bromate, 4-Dioxane, NDMA,
NMOR, PFOS, and PFOA need to be addressed.
The documents the Panel reviewed demonstrate that the City has good knowledge of their
sewer system and the dischargers in the various areas; thus, improved data will be helpful in
establishing the needed ESC program. An effective ESC program provides early testing to
detect and prevent contaminants from entering the system. Part of the testing should include
online continuous monitoring for parameters like TOC and UV absorbance, which can alert the
city to the need for tracking contaminant sources, trigger the use of supplemental treatment,
and/or potentially trigger diversion away from the drinking water supply. The ESC program
must be adaptable and include testing for all CECs as soon as they are identified as being of
potential concern. Examples of contaminants that required early detection and prevention in
the past include NDMA (and other nitrosamines) and PFAS compounds that are still
unregulated but are recognized as potential health threats at parts per trillion levels. Some
expanded comments on the components of the needed ESC are provided in Appendix D.
While ESC is one component of the overall approach to control contaminants, it alone is
insufficient. ESC can effectively control the discharge of already identified constituents, such
as TDS, but even the most effective ESC program will not detect occasional discharges or
discharges from new sources until they are present in the system’s influent wastewater.
Moreover, an ESC program will not control constituents that are inherently present in domestic
wastewater, such as hormones, pharmaceuticals, and other constituents originating from
commonly used chemicals. While an advanced wastewater treatment facility, such as the
Howard F. Curren AWTP, is able to control some of these contaminants, it is not able to control
others.

Multiple Barriers and Monitoring
As noted in Section 2, additions to the Howard F. Curren AWTP are needed to increase the
removal of recalcitrant organics to comply with contemporary multi-barrier potable water
reuse practice. A barrier to recalcitrant organics will not only supplement removal by ozone
and biological activated carbon (BAC) at the David L. Tippin WTF, but also minimize the
potential for contamination of the Floridan aquifer and provide an effective critical control
point to allow water to be diverted away from the aquifer, if needed.
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The multi-barrier approach to control contaminants parallels the approach used to control
pathogens. A variety of unit processes are selected to remove and reduce the range of
chemical constituents and pathogens that may be present in the influent wastewater based on
their chemical and biological characteristics (such as polar or non-polar compounds).
The ability of the selected treatment unit processes should be confirmed by verifying how
effectively they remove constituents known to be in wastewater when the unit process is
operating in compliance with standard performance parameters, such chemical doses, and
other effluent parameters. Working together, the treatment unit processes should control the
full range of COCs. A variety of options can be implemented at Howard F. Curren AWTP to
provide a needed multibarrier treatment train, including both the Howard F. Curren AWTP and
David L. Tippin WTF. Additional technology will also benefit the Howard F. Curren AWTP water
reclamation treatment train by removing recalcitrant organics, which can allow downstream
disinfection unit operations, like UV, to be smaller and more effective.
Pathogen testing to confirm removal and inactivation is critical to the safety of the potable
reuse system. The City has stated that it plans to look at proposed log removal values (LRVs)
and is undertaking a risk assessment, which is supported by the panel. However, it is not clear
what target LRVs will be used. Both California’s 12.10.10 LRVs and the Texas approach have
been mentioned in the reports. LRV goals need to be fully articulated and supported by an
expanded database of pathogens that occur in wastewater influent to the Howard F. Curren
AWTP and through the entire treatment train through to the David L. Tippin WTF product
water.
The treatment unit processes and the number of multiple barriers form the basis of LRVs, but
it appears that the main focus is on the UV system. Ultimately, the City must verify that all the
processes consistently provide the desired LRVs. The monitoring approach and technology
used to address pathogen levels should be further explored. This may include surrogates like
coliphage and specific gene targets. The level of human fecal pollution in the Hillsborough
River, springs, and the aquifers could be evaluated using human fecal microbial source
tracking (MST) markers to compare against the treated reclaimed water. The MST tools may
help evaluate the system and may provide a yardstick of concentration levels or breakthrough
levels of concern. The sensitivity of these markers will likely be greater than pathogen-specific
targets.
The City has stated that the CCP approach will be used for decision making when water is
delivered to the recharge system. The systematic method to mitigate the risk to human health
through monitoring and control strategies will help give stakeholders confidence in the
system. The relationship of CCPs to key points in the treatment process ensures that the
barriers are performing properly and can be a part of the ongoing validation and
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communication program. Providing stakeholders with confidence in the system will rely on
identifying the key barriers to various contaminants, determining that treatment is working,
and demonstrating that the processes decrease risk. Thus, surrogates and online evaluation
are keys to implementing a CCP approach.
Currently, the plan states, “Although not part of this plan of study specifically, once TAP
project components are implemented, a Critical Control Point (CCP) approach will be used to
control when water is delivered to the recharge system.” However, the CCP and the monitoring
program should be developed before implementation. Again, the City should broaden its focus
beyond the UV system and provide an initial table of possible CCPs, monitoring strategies,
targets, and outcomes.

Operations and Failure Response
An operation and maintenance (O&M) plan is critical to the success of the program. The O&M
plan needs to include scheduling, calibration, and preventative maintenance specific to the
potable reuse program. It should also address failure prevention and provide a failure
response plan and documentation of the reliability and redundancy of the system as a whole.
The City is well aware of these components.
Personnel needs should include documentation of the criteria that will be used to identify
qualified operators and their training, certifications, and/or experience to operate this unique
system. While the City will follow the State of Florida guidelines and regulatory requirements,
comprehensive operations that are focused on meeting safety goals are needed to support
implementation. The adaptation to failures needs to be considered, which includes failure
detection and mitigation. Response time between treatment barriers, monitoring (such as
various CCPs with continuous online monitoring systems), and water use will provide
information on the resilience of the system and needed response time. Plans for backup
treatment and redundancy should be articulated.
Plans that demonstrate reliable treatment with redundant processes and monitoring systems
are important for potable reuse. Unit process performance can be addressed through a
validation and verification strategy. Both pilot and field data support unit process validation.
The City has said that “Validation testing will not be conducted as a part of this plan of study
but will be conducted for the TAP UV equipment as part the final design efforts. These
activities will to a large part, if not completely, satisfy the need to test/pilot this equipment.”
However, the panel believes this may not be sufficient. Validation testing, the development of
CCPs, and appropriate O&M plans must be extended through the entire PURE project,
including the Howard F. Curren AWTP through to operation of the recharge and recovery wells
and the David L. Tippin WTF.
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Recommendations
1. All components of a safe potable reuse system, including the eight listed earlier and the
public outreach program, need to be fully developed and implemented consistent with
contemporary best practice.
2. Additions are needed to the Howard F. Curren AWTP to not only improve disinfection
performance but to also provide for the removal of other constituents of concern,
including recalcitrant organics. The unit processes to be added should be selected to
provide sufficient multiple barriers for constituents of concern, consistent with
contemporary best practice.
3. The City should develop a database on the concentrations of viruses and protozoa to
understand the concentrations of concern in the wastewater source and Hillsborough
River. Use of surrogates such as coliphage and use of molecular tools (such as PCR) should
be part of the database. This will ensure the efficacy of the design multi-barrier advanced
treatment system to meet the log reduction values. Understanding the pathogen levels in
untreated wastewater and their inactivation/removal through advanced water treatment
facilities for potable reuse is key to developing an effective system.
4. The City should develop a routine monitoring program for CECs including pharmaceuticals,
personal care products, industrial chemicals, natural and synthetic hormones, and
disinfection byproducts and chemical inherently present in wastewater. This program will
not only include sampling and analysis of Howard F. Curren AWTP influent wastewater but
throughout the entire Howard F. Curren AWTP and all of the components of the PURE
project, including the David L. Tippin WTF. This program will continue through project
design and implementation and into routine operation.
5. The identification of CCPs throughout the entire Tampa PURE project is an essential part
of the selection and design of the multiple barrier treatment process and is needed to
validate individual unit processes during routine operation to ensure they are performing
as intended. The approach to developing the comprehensive CCP system should be
defined and incorporated into Tampa PURE project design and operation.
6. The City will need to develop an operation and maintenance (O&M) plan to include
scheduling, calibration, and preventative maintenance for the potable reuse program and
continuing through the Howard F. Curren AWTP, the recharge and recovery system, and the
David L. Tippin WTF. The O&M plan needs to include a failure prevention and response
plan and reliability and redundancy requirements for the entire project. A focus only on the
UV system is not sufficient.
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Appendix A: About NWRI
For more than 20 years, NWRI—a science-based 501c3 nonprofit located in Fountain Valley,
California—has sponsored projects and programs to improve water quality, protect public
health and the environment, and create safe, new sources of water.
We assemble teams of scientific and technical experts that provide credible independent
review of water projects, develop recommendations that support investment in water
infrastructure and public health, and enable water resource management decisions grounded
in science and best practices.
We have administered more than 50 panels and hundreds of panel meetings on topics that
include water treatment and reuse infrastructure planning; design, commissioning,
monitoring, and operations; groundwater quality and recharge management; surface water
quality and reservoir design improvements; and a substantial and growing body of potable
reuse policy guidance for states across the country.
We fund fellowships to support the water scientists of tomorrow, and we award the Clarke
Prize, one of the world’s leading water-industry prizes, to water scientists, researchers, and
policy experts that are making a difference today.

About NWRI Panels
NWRI Independent Expert Advisory Panels are independent teams of internationally recognized
experts that review challenging water resources management, policy, and investment
issues. This process leads to decisions that are grounded in science and best practices. NWRIfacilitated panels serve cities, counties, special districts, joint powers agencies, regional and
state agencies, nongovernmental organization partners, and private firms.
NWRI Panels consist of academics, industry professionals, government representatives, and
independent consultants who are experts in their fields.
The NWRI Panel process provides numerous benefits, including:
•

Third-party review and evaluation.

•

Scientific and technical advice by leading experts.

•

Assistance with challenging scientific questions and regulatory requirements.

•

Validation of proposed project objectives.

•

Increased credibility with stakeholders and the public.
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•

Support of sound public-policy decisions.

NWRI has extensive experience in developing, coordinating, facilitating, and managing expert
Panels. Efforts include:
•

Selecting individuals with the appropriate expertise, background, credibility, and level of
commitment to serve as Panel members.

•

Providing written report(s) prepared by the Panel that focus on findings and
recommendations of various technical, scientific, and public health aspects of the project
or study.

Many of our Panels have focused on projects or policies involving groundwater replenishment
and potable (indirect and direct) reuse. Specifically, these Panels have provided peer review of
a wide range of scientific and technical areas related to water quality and monitoring,
constituents of emerging concern, treatment technologies and operations, public health,
hydrogeology, water reuse criteria and regulatory requirements, and outreach, among others.
More information about the NWRI Independent Advisory Panel Program can be found on the
NWRI website.
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Appendix B: Meeting Agenda

Tampa PURE Independent Advisory Panel
May 13, 2021, at 2:00 pm EDT (11:00 am PDT)

Meeting Objectives
•
•

Review and assess the scientific, technical, and policy validity of the Tampa PURE Project.
Evaluate the Tampa PURE product water quality for its suitability as a source for Lower
Hillsborough River minimum flows and Hillsborough River Reservoir augmentation.

•

Review and assess the scientific and technical validity of the SEWAT groundwater model.
2:00 p.m.

Welcome, Meeting Overview, Introduce Panel

Kevin M. Hardy, NWRI

2:10 p.m.

Agency Welcome and Introductions

City of Tampa

2:15 p.m.

Project Overview and Water Quality and Quantity

Chuck Weber, Tampa PURE

Report, Hillsborough Bay Inflow Modification

Eva Steinle-Darling, Carollo

Study, Source Control Report

Panel Focus Question 1:
Is the overall scientific, technical, and policy approach to the proposed Tampa PURE
project valid?
3:00 p.m.

SEAWAT Groundwater Model

Mark McNeal, ASRus
Cathleen Jonas, HSW

Panel Focus Question 2:
Based on your assessment of the SEAWAT groundwater model as applied here, will
the water from the Tampa PURE Project protect Sulphur Springs from saltwater
intrusion and enhance overall aquifer water quality?
3:30 p.m.

Break

3:35 p.m.

Surface Water Flow and Quality Evaluation

Chuck Weber

18700 Ward St. • Fountain Valley, CA 92708 • 714-378-3278 • nwri-usa.org
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Meeting 1 Agenda for Tampa PURE Independent Advisory Panel

Panel Focus Question 3:
What next steps should the project take to evaluate the quality and effects of the
water discharged to the Hillsborough River Reservoir?
4:05 p.m.

Drinking Water Quality and Monitoring

Chuck Weber
Eva Steinle-Darling

Panel Focus Question 4:
Are the proposed barriers adequate to provide water safe for human consumption?
4:35 p.m.

Final Panel Q & A Session

Moderated by Glen Daigger,
Panel Chair

4:55 p.m.

Wrap-up and Next Steps

5:00 p.m.

Meeting Adjourns

Kevin Hardy

Independent Expert Advisory Panel
•

Chair: Glen Daigger, University of Michigan

•

Wendy Graham, University of Florida

•

Joan Rose, Michigan State University

•

Matthew Simcik, University of Minnesota

•

Samuel Upchurch, Independent Geology Consultant

•

Michael P. Wehner, OCWD (Retired)

Project Team
•

Brad Baird, City of Tampa

•

Jan McLean, City of Tampa

•

Seung Park, City of Tampa

•

Sonia Quinones, City of Tampa

•

Chuck Weber, City of Tampa

•

Sarah Burns, Carollo Engineers

•

Eva Steinle-Darling, Carollo Engineers

•

Mark McNeal, ASRus

•

Cathleen Jonas, HSW

National Water Research Institute
•

Kevin M. Hardy, Executive Director

•

Mary C. Collins, Communication Manager and Technical Editor

•

Suzanne Sharkey, Project Manager and Water Resources Scientist
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Appendix C: Meeting Attendees
City of Tampa Project Team
Brad Baird
Jan McLean
Seung Park
Sonia Quinones
Chuck Weber
Sarah Burns, Carollo Engineers
Eva Steinle-Darling, Carollo Engineers
Mark McNeal, ASRus
Cathleen Jonas, HSW

NWRI Independent Expert Advisory Panel
Glen Daigger, University of Michigan
Wendy Graham, University of Florida
Joan Rose, Michigan State University
Matt Simcik, University of Minnesota
Samuel Upchurch, Independent Geology Consultant
Michael Wehner, Orange County Water District (Retired)

NWRI Staff
Kevin Hardy, Executive Director
Suzanne Sharkey, Project Manager
Mary Collins, Communication Manager
Natalie Roberts, Administrative Assistant
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Other Attendees
Alison Adams (no info)
David Ammerman, City of Altamonte Springs
Anthony Andrade, Southwest Florida Water Management District
Maya Burke, Tampa Bay Estuary Program
Chuck Carden, Tampa Bay Water
George Cassady (No info)
Eric DeHaven, Southwest Florida Water Management District
Teresa Donaldson, HDR, Inc.
Jean Duncan, City of Tampa
Suzannah Folsom, Juturna Consulting
Gary Gibbons, Sierra Club
Jeff Hilton, City of Tampa
Charlie Lynch, City of Tampa
Brandie Miklus, City of Tampa
Jill Qi, Southwest Florida Water Management District
Whit Remer, City of Tampa
Mandi Rice, Southwest Florida Water Management District
Megan Ross, TBW Member Government Directors
Beth Schinella, TBW Member Government Directors
Nancy Stevens, Sierra Club
Vivian Arenas-Battles, Hillsborough County
Jane Wallace, City of St. Petersburg
Philip Waller, Waller Consulting Engineering
Chris Zajac (No info)
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Appendix D: Effective Enhanced Source
Control Programs
Effective enhanced source control programs prevent contaminants from entering the sewer
system and affecting the wastewater treatment plant. They are important because:
•

Prevention is more reliable and costs less than removal.

•

Enhanced source control is good public policy to protect potable reuse as well as treatment
works, workers, and receiving waters.

•

Enhanced source control protects against contaminants in biosolids and helps ensure that
these materials can be reused for compost and soil amendments.

•

The City of Tampa will need clear legal authority to regulate and prohibit problem
discharges beyond conventional industrial pretreatment requirements.

•

Elected officials will need political will to eliminate and control discharges, even from
important industries and commercial facilities.

•

Industries can be recruited to help protect water recycling by voluntarily shifting to
chemicals that pose less threat, for example, by avoiding coagulants that are NDMA
precursors, and by reducing the use of solvents such as 1,4-dioxane that are difficult to
treat and remove.

•

Wastewater and water treatment facilities themselves can be sources of chemicals like
NDMA precursors that need to be avoided.

An effective enhanced source control program will:
•

Identify all industrial and commercial sources that could contribute contaminants of
potential concern to the sewer system.

•

Evaluate the potential for household and medical facilities that could contribute
pharmaceutical chemicals, including prescription drugs, contrast agents, and
chemotherapy compounds.

•

Offer take-back programs for unused pharmaceuticals. Household hazardous waste
programs and pharmaceutical roundups have also been employed to prevent discharge to
sewers. Even denaturing prescription drugs for disposal in the trash can reduce the risk of
contaminating recycled water and groundwater.
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•

Expand source control testing to include compounds as they are added to the UCMR lists
for possible future regulation (CCL listing).

•

Ensure that source testing is sensitive enough to detect compounds at levels of potential
health concern.

•

Examine the potential for removal of contaminants through conventional treatment
processes and/or the need to add treatment processes that will be effective against
contaminants that cannot be adequately prevented through enhanced source control. For
example, even RO treatment has been supplemented with high-energy UV for NDMA and
UV Advanced Oxidation Processes (AOP) for 1,4 dioxane and other photolysis resistant
compounds that can penetrate membrane systems.

•

In addition to routine comprehensive grab sample testing, consider online continuous
testing of influent lines for conductivity, TOC, UVT, and UV absorbance spectra as early
warning systems and triggers for grab sampling for comprehensive tests.

•

Divert problematic flows, if possible, to facilities that are not used as source waters for
PURE, which may reduce the need for tough regulatory measures.

The NWRI report titled “Enhanced Source Control Recommendations for Direct Potable Reuse in
California” may provide additional information.
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Appendix E: Stakeholder Concerns and
Questions Mapped to Panel Report
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TO:

Chuck Weber, PE, Water Department Director, City of Tampa

FROM:

Glen Daigger, PhD, PE – Chair NWRI Tampa PURE Independent Advisory Panel

SUBJECT :

APPENDIX E: Panel Assessments Relevant to Stakeholder Concerns and Questions

In response to the City’s ongoing public education and outreach efforts, stakeholders
including the Sierra Club Tampa Bay Group, Friends of the Hillsborough River, and the
Tampa League of Women Voters submitted joint, written concerns and questions related to
the Tampa PURE Project for NWRI and the Panel to consider.
Responding to specific stakeholder inquiries was not within the Panel’s Meeting 1 scope of
review. However, to facilitate beneficial dialog about the Panel’s Meeting 1 Panel Report
(Report), this Addendum directs readers to assessments made by the Panel and presented
in the Report that are relevant to issues raised in the Stakeholder’s submission. Not all of
the questions presented are answered in the Meeting 1 Report. If a specific question is not
answered, the question was not within the Panel’s scope of review at Meeting 1 or
providing a response was premature given the current development of the PURE Project
and its specific scientific, technical, and policy elements.

Table E-1 Panel Assessments Relevant to Stakeholder Concerns and Questions
Issue Presented

Relevant Panel Assessment at:

Role of the Panel

Meeting 1 Panel Report, History of the Panel

Question Presented

1. Water Needs
A. What is the amount of water
needed to provide: Hillsborough
River Minimum flows, drinking
water and maintain Sulfur Springs
water quality?
B. What is projected growth of
drinking water needs? How much
can this be reduced by using
reclaimed water for industrial and
residual needs?
C. What is the range of water needs:
per day, per season, per year?
What would be the maximum

Relevant Panel Assessment at:

Section 1 Discussion and Recommendations

Kevin M. Hardy • Executive Director • khardy@nwri-usa.org • www.nwri-usa.org
JPA MEMBERS: Inland Empire Utilities Agency • Irvine Ranch Water District • Los Angeles Department of Water and
Power • Orange County Sanitation District • Orange County Water District • West Basin Municipal Water District
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need for additional water in the
dry season in a drought year?
What would be the minimum in
the rainy season in a wet year?
2. Quantity of Water in the Aquifer –
how much will go into the aquifer
and what effect will that have?
Given that the aquifer is directly
under the City of Tampa, any
geological changes could have
profound impact.
A. If an average of 50 MGD of treated
wastewater is diverted for PURE and
injected into the Floridan aquifer for
Aquifer Storage and Recovery (ASR), what
will be the ultimate fate of PURE water
pumped into the Floridan aquifer?
Section 2 Discussion and Recommendations
B. What risks do the addition of 50 MGD pose
for the aquifer? Would it degrade the
aquifer or increase instability?
C. If 50 MGD is put into the aquifer for years,
what would happen if there is a drought
and less than 50 MGD is put into the
aquifer over a period of months or years?
Would that present a risk to the aquifer
stability?
D. Does the City need the flexibility to inject
less than 50 MGD into the aquifer if lesser
quantities are sufficient to meet the
purposes of PURE?
3. Quality of water in the aquifer –
contaminants in wastewater
A. What contaminants in the
wastewater present risks to the
Section 3 Discussion and Recommendations
aquifer?
B. What are the risks of these
contaminants to the aquifer?
C. Would any of the contaminants
build up in the aquifer over time?
4. Quality of water for Drinking – the
water removed from the aquifer
Section 4 Discussion and Recommendations
must be safe enough to be mixed
with the drinking water supply. What
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are the contaminants in the
wastewater that is removed from the
aquifer?
A. How much of the
wastewater/aquifer water would
go into the drinking water supply?
- What would be the maximum
in dry season in drought years?
- What would be the
contaminants in the
wastewater in the worst case?
B. What contaminants in the
wastewater present risks to
human health-- based on EPA
standards and global best
practices?
C. What are the risks that these
contaminants present to human
health?
D. Is there sufficient information
about the level of contaminants in
the wastewater given that only 12
samples were taken over a year
on many contaminants? What
was happening the rest of the
year? For example, the maximum
level of PFOS plus PFOA is just
below the EPA Health Advisory
level for the measured samples,
but the levels vary. It would seem
more information is needed on
the other 353 days in the year to
make sure the levels are safe.
5. Contaminant removal –filtering
options
A. What are the potable drinking
water industry best practices for
methods for filtering and
purification (for potable water
purification for Domestic re-use
by Tampa residents) to remove
the following constituent
components from reclaimed
wastewater.

Section 4 Discussion and Recommendations
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B. What are the purification
methods that would need to be
added to the City of Tampa’s
existing wastewater treatment
plant (that are not presently being
used) to remove the constituent
components (a through i)
described above in question 5?
C. What are the projected costs of
retrofitting the City of Tampa’s
wastewater treatment plant to
enable it to remove all of the
constituent particulates described
above in question 5?
D. For cost containment purposes,
are there any potable drinking
water industry best practices for
filtering and purification
(referenced in Question 5 above)
that the City of Tampa will not
include as part of the PURE
design?
E. For cost containment purposes,
are there any of the constituent
components listed in items (a)
through (i) in Question 5 above
that will not be removed from the
wastewater in the PURE project
before the wastewater is injected
into the aquifer?
F. Will PURE use the same level of
treatment that the City of Tampa
is using now to treat the
wastewater before it is discharged
into Tampa Bay, or will the City
add additional methods of
filtering and purification (i.e., do
something better than what is
currently being employed) before
the wastewater is injected into
the aquifer? Please describe.
G. Is the City intending to do any
additional treatment to reduce
the concentrations of nitrogen
iv
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and phosphorus species to reduce
the potential for problematic
nutrient enrichment of the
Hillsborough River Reservoir and
the Lower Hillsborough River.
6. Contaminant removal - source
control
A. What level of monitoring do you
recommend? To detect: (1)
temporary spikes in harmful
contaminants, and/or (2) a new
source of contaminants?
B. What happens if a new factory
with new contaminated
wastewater comes online? How
are the additional contaminants
processed? If they exceed
guidelines, how will they be
removed? Or would the
wastewater flow have to be
stopped being inserted into the
drinking water supply to protect
the health of the citizens of
Tampa?
C. What happens if the wastewater
temporarily contains additional
contaminants?
D. What do other reclaimed water
systems do globally to make water
safe to drink?
7. Compliance with Florida permitting
standards
A. Will the water that is injected into
the Floridan aquifer meet the
permitting criteria and standards of
the State of Florida’s Underground
Injection Control program and
rules? If not, what parameters will
be in violation?
B. Will the water that injected into the
Floridan aquifer meet the State of
Florida’s standards and criteria for
potable water supplies? If not,

Section 4 Discussion and Recommendations
and Appendix D
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And
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what parameters will be in
violation of the state standards and
by how much will those
concentrations be in violation.
8. Potential for upconing of treated
effluent into shallower groundwater
zones and violation of rule criteria.
A. If the treated wastewater is
injected into a deeper aquifer zone
and withdrawn from a shallower
aquifer zone, is there the potential
for upconing of the water from the
deeper zone to the shallower zone
with the potential violation of State
of Florida rule criteria in the
shallower aquifer zone?
9. Other water options
A. What would be the estimated
annual cost of purchasing
additional water from Tampa Bay
Water during the dry season to
support the required minimum
flows for the Hillsborough River if
the city chooses not to use
Sulphur Springs’ water for
minimum flows?
Do you recommend other
options to provide water for
Tampa, such as:
1. Buying from Tampa Bay Water
– to meet drinking water
needs? To reduce Sulphur
Springs withdrawals? To
reduce river water use and
help meet minimum flows in
droughts?
2. Reclaimed water/Purple Pipes:
target high usage users with
low cost to deploy. For
examples, businesses such as
Busch Gardens, ZooTampa,
golf courses, cemeteries, and
parks. For these users,

Section 2 Discussion and Recommendations
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reclaimed water will percolate
back into the aquifer and
reduce drinking water needs.
3. Wastewater Filtering – what
other systems exist globally
for potable reuse, and what
are their costs? For example,
Orange County, California uses
Microfiltration, Reverse
Osmosis and UV Light with
hydrogen peroxide
10. Proposed HB 263
a. What is the City of
Tampa’s contention of the
meaning of the term “nonbeneficial surface water
discharges” as the same is
used in HB 236? Please
provide some examples of
beneficial surface water
discharges that the City
could take advantage of to
reduce the amount of
water that would be
injected into the aquifer?
b. Section 373.019 (6),
Florida Statutes defines
“Surface water” as follows:
“Surface water” means
water upon the surface of
the earth, whether
contained in bounds
created naturally or
artificially or diffused.
Water from natural
springs shall be classified
as surface water when it
exits from the spring onto
the earth’s surface.”
(emphasis supplied)
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