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19. Abstract

This Final Focused Feasibility Study (FFS) Addendum for NAS Pensacola Site 1 (FFS) responds to concerns about surface water quality in Wetland 3 adjacent
to Site 1. This issue was not addressed in the FFS because the wetland was being investigated under Site 41. During the Site 41 investigation, it was determined
that the Florida Surface Water Quality Standard for iron was exceeded in Wetland 3 and at the outfall for Wetland 3 into Wetland 4D. A decision was made
to add alternatives to the Site 1 FFS to address these exceedances. This addendum presents alternatives under the natural attenuation alternative.

This document is intended to be used with the Final Focused Feasibility Study for NAS Pensacola Site 1 to assist decision makers. It was not designed to stand
alone, but rather to support the FFS; rather than restating facts previously stated in the FFS, the reader is often referred to it. The decisions based on the FFS
and this document will be presented to the public in the Proposed Plan for Site 1. After a public-comment period, the final site decision will be presented in
a Record of Decision for Site 1.

. The first natural attenuation alternative is monitoring the water entering and leaving Wetland 3. Under this alternative, no active remedial steps are
taken and the wetland is included in the monitoring plan that was presented for the landfill in the original FFS. Natural processes only would decrease
contamination of the water discharging into the wetland, and these processes would be monitored to ensure they were proceeding as expected.

. The second natural attenuation alternative enhances Wetland 3 to improve its effectiveness. The wetland’s flow would be altered and plants that have
an increased ability to uptake iron would be planted. The alterations of the wetland would require that the requirements of a dredge-and-fill permit
be met. =7

. The third natural attenuation alternative intercepts groundwater prior to discharge into Wetland 3. The intercepted groundwater would be treated

to remove iron to concentrations below the Florida Surface Water Standard (1000 ppb), and returned to the aquifer upgradient of Wetland 3 to reduce
effects on local hydrology. - :

These alternatives are evaluated using the three screening criteria of implementability, effectiveness, and cost. In accordance with the National Contingency,
Plan (NCP), alternatives are analyzed using the criteria of long-term effectiveness; short-term effectiveness; reduction of toxicity, mobility, or volume;
implementability; cost; compliance with ARARs; overall protection of human health and the environment; state acceptance; and community acceptance.

A comparative analysis of the alternatives is summarized below:

Threshold Criteria: All alternatives are protective of human health because risk and hazard thresholds were not exceeded prior to remedial action.
Alternative 3 is considered more protective to the environment because it removes iron from groundwater before it reaches Wetland 3; however, adverse effects
of high iron in surface water have not yet been determined. Alternative 3 attains Florida Surface Water Quality Standards within Wetand 3, while Alternative
1 and Alternative 2 do not attain these standards until farther downstream.

Balancing Criteria: Again, Alternative 3 offers a slight advantage over Alternatives 1 and 2. Long-term effectiveness and permanence are increased with
Alternative 3 because the iron is removed from the system and disposed of offsite, along with the spent filters. In Alternatives 1 and 2, iron is retained within
the wetland, and may be returned to the system unintentionally. Alternative 3 is a more proven technology and can be implemented with greater certainty of]
the outcome. Alternative 1 has the least short-term risk associated with its implementation, followed by Alternative 2, and then Alternative 3. Alternative 3
reduces the toxicity of the water by removing the iron, while Alternatives 1 and 2 only cause the iron to be immobilized. Alternative 1 offers ease of]|
implementation, as Alternatives 2 and 3 will require more in-depth planning as part of their implementation. Alternative 1 has the lowest cost at $218,000, while
Alternative 2 costs less than Alternative 3, $1.24 million versus $1.50 million.

Modifying Criteria: These criteria will be addressed during the FFS review period and the public-comment period for the proposed plan and record of decision.
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Foreword

This Final Focused Feasibility Study (FFS) Addendum for Pensacola Site 1 responds to concerns
about surface water quality in Wetland 3 adjacent to Site 1. This issue was not addressed in the

FFS because the wetland was being investigated under Site 41, which encompassed all the

wetlands on the base. During the Site 41 investigation, Florida’s Surface Water Quality Standard ...

for iron was exceeded in Wetland 3 and at the outfall for Wetland 3 into Wetland 4D. The NAS
Pensacola Partnering Team decided to produce an addendum addressing these exceedances. This

addendum presents alternatives under the natural attenuation alternative.

The first natural attenuation alternative is monitoring the water entering and leaving Wetland 3.
In this alternative, no active remedial steps are taken and the wetland is included in the monitoring
plan that was presented for the landfill in the original FFS. Only natural processes would decrease
contamination of the water discharging into the wetland. Monitoring is necessary to verify these

natural processes.

The second natural attenuation alternative enhances Wetland 3 to improve its effectiveness. The
wetland’s flow would be altered and plants that have an increased ability to uptake iron would be
planted. The wetland alterations would require that the requirements of a dredge-and-fill permit

be met.

The third natural attenuation alternative intercepts groundwater prior to its reaching Wetland 3.
The intercepted groundwater would be treated to remove iron to concentrations below the Florida

Surface Water Standard (1000 ppb), and returned to the aquifer upgradient of Wetland 3.

This document is intended to be used in conjunction with the Final Focused Feasibility Study for
NAS Pensacola Site 1 to assist decision makers. It was not designed to stand alone, but rather as
a supporting document for the FFS. Rather than restating facts previously stated in the FFS, the

reader is often referred to it. The decisions based on the FFS and this document will be presented

iii



to the public in the Proposed Plan for Site 1. After a public-comment period, the final site

decision will be presented in a Record of Decision for Site 1.



ABBREVIATIONS AND ACRONYMS

ARAR Applicable or Relevant and Appropriate Requirement
bls below land surface

BRA Baseline Risk Assessment

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
cy cubic yard

E&E " Ecology & Environment, Inc.

FDEP Florida Department of Environmental Protection
FFS Focused Feasibility Study

ft/sec feet per second

gpm gallons per minute

HDPE high density polyethylene

kwhr Kilowatt hour

1b pound

1bs pounds

If linear feet

LS lump sum

NAS Naval Air Station

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NPDES National Pollutant Discharge Elimination System
OSWER Office of Solid Waste and Emergency Response

ppb parts per billion

PPE personal protective equipment

PRGs Preliminary remediation goals

RI Remedial Investigation

ROD Record of Decision

TOC total organic carbon

USEPA United States Environmental Protection Agency



EXECUTIVE SUMMARY

This addendum to the Final Focused Feasibility Study for NAS Pensacola Site 1 (FFS) is in
response to concerns about surface water quality in Wetland 3 adjacent to Site 1. This issue was

not originally addressed in the FFS because the wetland was being investigated separately under

Site 41, which encompassed all the wetlands on the base. During the Site 41 investigation, it was ..

determined that the Florida Surface Water Quality Standard for iron was exceeded in Wetland 3
and at the outfall for Wetland 3 into Wetland 4D. A decision was made to address these
exceedances with an addendum to the Site 1 FFS. This addendum presents alternatives under the

natural attenuation alternative.

This document is intended to be used with the FFS to assist decision makers. It was not designed
to stand alone, but rather to support the FFS, rather than restating facts previously stated in the
FFS, the reader is often referred to it. The decisions based on the FFS and this document will be
presented to the public in the Proposed Plan for Site 1. After a public-comment period, the final

decision on the site will be presented in a Record of Decision for Site 1.

. The first natural attenuation alternative monitors the water entering and leaving Wetland 3.
In this alternative, no active remedial steps are taken and the wetland is included in the
monitoring plan that was presented for the landfill in the FFS. Natural processes would
decrease contamination of the water discharging into the wetland and these processes

would be monitored to ensure they were proceeding as expected.

. The second natural attenuation alternative enhances Wetland 3 to improve ‘its effectiveness.
The wetland’s flow is altered and plants that have an increased ability to uptake iron are
planted. The alterations of the wetland would require that the requirements of a dredge-

and-fill permit be met.

. The third natural attenuation alternative intercepts groundwater prior to it reaching

Wetland 3. The intercepted groundwater would be treated to remove iron to
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concentrations below the Florida Surface Water Standard, and returned to the aquifer

upgradient of Wetland 3 to reduce effects on local hydrology.

These alternatives are evaluated using the three screening criteria of implementability,
effectiveness, and cost. Then, as per the National Contingency Plan (NCP), alternatives are
..analyzed using. the criteria of long-term effectiveness; short-term effectiveness; reduction of
toxicity, mobility, or volume; implementability; cost; compliance with Applicable or Relevant and
Appropriate Requirements (ARARs); overall protection of human health and the environment;

state acceptance; and community acceptance.
A comparative analysis of the alternatives is summarized as follows.

. Threshold Criteria: All alternatives are protective of human health because risk and
hazard thresholds were not exceeded prior to remedial action. Alternative 3 is considered
more protective of the environment because it removes iron from groundwater before it
reaches Wetland 3; however, adverse effects of high iron in surface water have not yet
been determined. Alternative 3 attains Florida Surface Water Quality Standards within
Wetland 3, while Alternative 1 and Alternative 2 do not attain these standards until farther

downstream.

. Balancing Criteria: Again, Alternative 3 offers a slight advantage over Alternatives 1
and 2. Long-term effectiveness and permanence are increased with Alternative 3 because
the iron is removed from the system and disposed of offsite. In Alternatives 1 and 2, iron
is retained within the wetland, and may be returned to the system "unintentionally.
Alternative 3 is a more proven technology and can be implemented with greater certainty
of the outcome. Alternative 1 has the least short-term risk associated with its
implementation, followed by Alternative 2, then Alternative 3. Alternative 3 reduces the
toxicity of the water by removing the iron, whilé Alternatives 1 and 2 only cause the iron
to be immobilized. Alternative 1 offers ease of implementation, as Alternatives 2 and 3

will require more in-depth planning as part of their implementation. Alternative 1 has the
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smallest cost at $218,000, while Alternative 2 at $1.24 million costs less than Alternative
3 at $1.50 million.

Modifying Criteria: These criteria will be addressed during the FFS review period and

the public-comment period for the proposed plan and the record of decision.
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NAS Pensacola — Site 1

Section 1 — Introduction

October 30, 1997

1.0 INTRODUCTION

1.1  Purpose and Organization
'This addendum to the FFS develops, evaluates, and compares remedial action alternatives under
the natural attenuation alternative. These alternatives address contaminated groundwater from Site

1 discharging into Wetland 3.

This addendum is being written under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986, based on findings reported in the Final Remedial Investigation

Report for Site 1, Naval Air Station Pensacola (E/A&H, 1996a).

It is organized in the same format as the FFS report. Most of the original report is included by

reference only, in the format described below:

. Section 1, Site Background, PRGs: This section presents background information
regarding the remedial investigation (RI), baseline risk assessment (BRA), and preliminary

remediation goals (PRGs). Remedial volumes identified using PRGs are presented.

. Section 2, Description of Remedial Alternatives: This section presents the remedial

alternatives and discusses their implementability, effectiveness, and cost.

. Section 3, Detailed Analysis of Alternatives: This section analyzes the alternatives per
the nine criteria outlined in the National Oil and Hazardous Substances/Pollution
Contingency Plan; Final Rule (EPA/540/1-89/002, December 1989). This analysis is the

foundation of future decision-making for the site.

1-1
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Section 1 — Introduction

October 30, 1997

. Section 4, Comparative Analysis of Alternatives: This section provides decision-makers

with a concise comparative format that highlights differences between the alternatives.
. Section 5, References: This section provides the references used to write this report.

. Section 6, Professional Geologist Seal: This section provides the seal of a professional

geologist, certifying the accuracy of the geological information contained within the report.

. Section 7, Professional Engineer Seal: This section provides the seal of a professional
engineer, certifying the contents of the report are consistent with currently accepted

engineering practices.

1.2 Background Information
The following section summarizes background information for Wetland 3. For details, refer to

the FFS and the RI reports.

1.2.1 Site Description

Site 1, the Sanitary Landfill, as shown on Figures 1-1 and 1-2, is a closed landfi]l and the land
surrounding it (approximately 85 acres). Wetland 3, a palustrine emergent wetland (approximately
7.7 acres), is adjacent to the eastern boundary of Site 1, as shown on Figures 1-2 and 1-3.

Wetland 3 begins as several groundwater seeps in its southwestern portion.

Wetland 3 is bordered by Site 1 to the north, south, and west, z;nd by John Tower Road and the
golf course to the east. A narrow surface water channel in this wetland is approximately 4 inches
deep and 1 to 2 feet wide. The wetland’s remaining portion is from 3 to 500 feet wide and is

saturated sediment overlain by a thin layer of surface water. Sediment in most of the wetland is

1-2
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highly organic, with maximum total organic carbon (TOC) detected at 24%. The shallow open

water portion contains several freshwater vegetative species such as lizard tail and cattails. The

. area surrounding the wetland consists of pine trees, oaks, and other species. These areas provide

habitat and cover for many different species. A culvert drains east under John Tower Road and

a golf course fairway draining Wetland 3 into Wetland 4D.

Estuarine Wetland 4D is open water fed by Wetland 3 from the west, Wetland 4C from the south,
and Bayou Grande from the north. Wetland 4D, which flows north into Bayou Grande through
a culvert beneath an unnamed dirt road, is surrounded by the golf course. The open water portion
of the wetland ranges from 1 foot to approximately 8 feet deep. The area surrounding Wetland 4D
is mowed grass, with a small stand of pine trees and a small area of Spartina at its northwestern
corner. The mowed grass around this wetland limits its potential to provide habitat for most

species. Great blue herons and kingfishes have been observed feeding in this wetland.

Wetland 4D discharges into Bayou Grande, which has been classified by the FDEP as a Class III
water body, indicating its use for recreation and maintaining a well-balanced fish and wildlife

population (FDEP, 1992).

1.2.2 Site History

For the history of Site 1, please refer to the FFS and RI.reports. Aerial photographs show that
Wetlands 3 and 4D were one continuous wetland system prior to golf course construction in the
1950s. During construction of the golf course, part of this wetland was filled to form the fairway
that now separates Wetland 3 from Wetland 4D. Except for ;ome minor changes around the

culvert that connects the wetlands, they have remained unchanged since golf course construction.

1-6
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1.2.3 Site Stratigraphy and Hydrogeology

Site 1 investigations have been limited to the Sand-and-Gravel Aquifer. Borings have been

completed in the surficial zone, low permeability zone, and the upper portion of the main

producing zone. Boring logs indicate the surficial zone is buff white to brown to gray, fine- to
medium-grained quartz sand, extending to approximately 27 feet below land surface (bls) along
the northern portion of the site, and approximately 60 feet bls along the southern portion. Beneath
the surficial zone, the low permeability zone has been encountered in all borings extended to the
anticipated interception depth. The low permeability zone ranges from approximately 8 to 40 feet
thick. Boring logs indicate the stratum to be composed of gray to dark gray clay and silty sandy
clays, containing seams of fine- to coarse-grained sand, as well as shell and wood fragments. The
main producing zone has been encountered beneath Site 1's low permeability zone at
approximately 48 feet bls along the northern portion to 100 feet bls along the southern portion.
Boring logs indicate the upper portion of the zone is white to gray, fine- to medium-grained sand

with minor silt content (Geraghty & Miller, 1986).

Wetland 3 sediment ranged from a fine-grained sand to a fine silt. Sediment grain size ranged
from less than 1% to 83 % smaller than 200 microns. Subaqueous sediment was described as a
dark gray very-fine grained thixotropic organic material with a strong sulphur odor indicating

anoxic conditions.

Groundwater in the shallow and intermediate well deApths_h/ﬂows in the same pattern, indicating
these two depth intervals should be considered part of the same general flow system. Shallow and
intermediate depth groundwater flows northward during both low and high tide, with components
flowing north-northwest, northwest, and northeast toward Bayou Grande and other surface water
features. This flow pattern mimics site topography, which is characteristic of unconfined surficial
aquifers with high transmissivities. The groundwater near Wetland 3 flows northeast toward

Wetland 4D.

1-7
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1.3  Remedial Objectives
The remedial objectives for the addendum address iron exceedances in surface water within

 Wetlands 3 and 4D.

1.3.1 Contamination Assessment
During the Site 41 RI, surface water samples were collected from Wetland 3 and Wetland 4D.
The only exceedances were for iron in Wetland 3 surface water-and at the outfall of Wetland 3 into

Wetland 4D. Figure 1-4 shows where these exceedances occurred.

1.3.2 Baseline Risk Assessment

A preliminary assessment was performed using the available data for Site 1 surface water and
sediment. The assessment assumed an adolescent child (age 7-16) trespasser (swimming/wading)
scenario. Based on the maximum concentrations reported for all wetlands sampled, surface water
risk and hazard were estimated to be 9E-7 and 0.05 for the combined incidental ingestion and
inhalation exposure pathways. Sediment exposure was estimated for the incidental ingestion and
dermal contact exposure pathways, which resulted in combined risk and hazard estimates of 1E-7
and 0.002, respectively. The preliminary risk and hazard estimates did not exceed United States
Environmental Protection Agency (USEPA) and FDEP risk and hazard thresholds of 1E-6 and 1.

The risk to ecological receptors at Wetland 3 has been evaluated by comparing sediment and
surface water concentrations to established screening values.from FDEP and USEPA Region IV.
Contaminants of concern are metals and pesticides. There are -potential exposure risks to benthic
community species and fish in downgradient sections of the wetl;md. Methods proposed to assess

risk to receptors for Phase IIB of the Site 41 RI are bioassays for benthic and fish species.

1-8
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1.3.3 Chemical Specific ARARs

Where appropriate, chemical-specific ARARs will be considered in developing remedial objectives

for the site. Because groundwater from Site 1 discharges into Wetland 3, Florida Surface Water

Quality Standards, as listed in FAC 62-302, are an ARAR for Site 1 (FDEP 1992). The standard
for iron in freshwater is 1,000 parts per billion (ppb).

1.3.4 Remedial Objectives

This addendum’s objective is to address surface water exceedances for iron in waters of the state.
The remedial objective, therefore, is to reduce iron in surface water to concentrations below 1000
ppb, the Florida standard. To accomplish this goal, all water entering Wetland 3 has to be either

treated or allowed to naturally attenuate.

1.4  Preliminary Technology Screening

Table 1-1 introduces technologies and process options identified as <having the potential to meet
remedial objectives. The last column documents results of initial zinalysis to assess and screen
options for applicability to the site. Options screened from further consideration are indicated in

this column as not applicable.

No Action

The NCP requires evaluation of a no-action alternative as a basis of comparison with other
remedial alternatives. Because no-action may result in contaminants remaining onsite, CERCLA,
as amended, requires a review and evaluation of site conditions every five years. The no-action

alternative was analyzed in the Site 1 FFS. For details on this alternative, please refer to the FFS.

1.5  Alternatives
As described in the NCP, the feasibility study’s primary objective is to ensure that appropriate

remedial alternatives are developed and evaluated, so relevant information concerning the remedial

1-10
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Table 1-1
Identification/Initial Screening of Remedial Technologies
General Screening
Media Response Action Technology Type Process Option Description Comments
Groundwater No Action Not Applicable None No Action Required for

consideration by
NCP

Institutional

Controls: i

Containment Vertical barriers Slurry wall, sheet piling,  Soil, clay, HDPE, Not applicable for

Actions high-density polyethylene -  vinyl, or steel groundwater due to

the depth to the clay
layer, but
potentially
applicable to alter
surface water flow.

Potentially
applicable

grotindwater
contamination,

Treatment Actions  Physical Adsorption Passing water Not applicable due
through adsorptive to iron fouling of
media to remove adsorptive material.
contaminants

‘Physical: Coagulation; Chemical addition Potentially
precipitation; solids”™ to form insoluble, applicable
separation agglomerated E
© . solids; separation
Tbysetlingor
mechanical .
filtration
Chemical Oxidation Reaction with Potentially
oxidizer to destroy applicable

contaminants or to
change them to a
less soluble or less
toxic form
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Table 1-1
Identification/Initial Screening of Remedial Technologies

General Screening

Disposal Actions Offsite Discharge water to an Extracted Not feasible
offsite treatment facility. groundwater would because the Navy
. .bedischarged to the  has indicated that its
- Navy owned facility cannot
treatment works. accept this water.

action options can be presented to decision makers who can then select the appropriate remedy.
To accomplish this objective, the feasibility study addresses remedial measures appropriate to the
project’s scope and complexity. In this addendum, the alternatives evaluated are subalternatives
undér the natural attenuation alternative presented in'the original Site 1 FFS. They are being
developed because new information was identified during the Site 41 RI specifically Wetland 3

surface water standard’s exceedances.
The remedial alternatives are as follows:
. Alternative 1: Continued Groundwater Discharge into Wetland 3 with Monitoring Only.

Under this alternative, no active remedial steps are taken and the wetland is included in the

monitoring plan that was presented for the landfill in the original FFS. Natural processes
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decrease contamination of the water discharging into the wetland and these processes are

monitored to ensure that they are proceeding as expected.

alternative enhances Wetland 3 to improve its effectiveness. The flow of the wetland is
altered and plants with an increased ability to uptake iron are planted. The alterations of

the wetland require that the intent of a dredge-and-fill permit be met.

Alternative 3: Groundwater Extraction with Treatment by Oxidation Followed by
Filtration. In this alternative, a groundwater interception system captures the contaminated
groundwater upgradient of Wetland 3. The intercepted groundwater is treated ex-situ
through oxidation and filtration to reduce iron levels, then discharged onsite. The system
would address Wetland 3 surface water exceedances by preventing water with high iron
content from entering the wetland, while having a minimal effect on the water level in the

wetland.

If the treated water was discharged to surface water, a permit would be required.
However, under CERCLA, activities taking place onsite do not require permits, but must
meet the intent of the permit. Therefore, by injecting the treated water into the aquifer
onsite, the need for a permit is eliminated, although the permit requirements must be met.

~
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2.0 ASSEMBLY OF ALTERNATIVES

2.1  Alternative 1: Continued Groundwater Discharge into Wetland 3 with Monitoring

‘Under this alternative, no active remedial steps are taken and the wetland is included in the =~

monitoring plan that was presented for the landfill in the FFS. Natural processes, which decrease
contamination of the water discharging into the wetland, are monitored to ensure that they are

proceeding as expected.

2.1.1 Alternative 1: Remedial Elements

The natural attenuation alternative includes initial fate and transport modeling to predict expected
contaminant concentrations in groundwater and surface water over time. In addition to the
groundwater sampling already proposed in the FFS, surface water samples would be included in

the monitoring plan.

2.1.2 Alternative 1: Implementability
This alternative is technically and administratively feasible. No construction, operation, or
maintenance is required; only monitoring consisting of sample collection, analysis, and evaluation

would be required.

2.1.3 Alternative 1: Effectiveness

This alternative would not offer any additional effectiveness for human health because the surface
water does not pose excess risk prior to treatment. Aécorging to preliminary data from the Site
41 R, the iron concentration of Wetland 3's surface water is being reduced 100 fold by the time
it discharges to Wetland 4D. Wetland 3 is not a suitable fish hal;itat because of the shallow water
depth and during dry periods of the year, water recedes below ground. While the benthic
communities that could inhabit the sediments may benefit from lower iron levels, it has not been
shown that high iron within surface water is the cause of their absence. For these reasons,

Alternative 1's effectiveness is not measurable to ecological receptors at this time.
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2.1.4 Alternative 1: Cost

Cost components for Alternative 1 include the following:

. Surface water sampling

. Fate and transport modeling
. Analysis and report compilation

The fate and transport modeling required for Wetland 3 would be included in the modeling already
planned under the natural attenuation alternative in the FFS, with no additional cost. Table 2-1

presents the estimated costs associated with Alternative 1.

Table 2-1
Estimated Alternative 1 Costs: Annual Operation and Maintenance Cost

Action Quantity Cost per Unit Total Co

»Analyrticevll e 12 AT

plcs per year
Surface Water Sampling 4 samples semiannually - $1300/event
2 QA/QC per sampling event
_ Engineering Support/Report
Total Annual Cost $ 12,500.

Total Estimated Present-Worth Cost @ 6%Interest and 1.5% Inflation . $ 218,000.
Notes:
a = Cost from Environmental Restoration: Assemblies Cost Book, ECHOS 1995.
b = Cost based on experience with similar work.
c = Cost estimate by Bechtel Environmental Inc. includes any pilot study or bench study costs. N
QA/QC = Quality assurance/quality control -

2.2  Alternative 2: Natural Attenuation for the Landfill and Enhancement of Wetland 3
Wetlands improve water quality through independent and interactive physical, chemical, and

biological processes. Wetlands physically remove suspended solids from water in two ways.
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First, suspended solids settle to the bottom; increased retention times and contact with plant
materials enhance this process. Secondly, absorption of suspended solids to sediment and plant
. .material results in removal of suspended material. Chemical removal occurs when chemical
constituents attach or sorb onto solids. Increased water surface area for gas exchange improves
dissolved oxygen content for decomposition of organic compounds and oxidation of many metal
ions. Like conventional treatment plants, wetlands provide a suitable environment for abundant
microbial populations. Wetlands require larger treatment areas than conventional treatment plants
to establish stable, low maintenance environments for similar microbes, but may support additional
types of microorganisms because of the diverse mixture of microenvironments. Having a more
diverse microenvironment and a larger treatment area than conventional treatment plants produces

lower discharge concentrations of water-borne pollutants.

The principal function of vegetation in wetlands systems is to create additional environments for
microbial populations. Not only do the stems and leaves in the water column obstruct flow and
facilitate sedimentation, they provide substantial amounts of surface area for attachment of
microbes (reactive surfaces). Plants also increase the amount of aerobic microbial environment
incidental to the unique adaption that allows wetland plants to thrive in saturated sediments. Most
plants are unable to survive in water-logged soil because their roots cannot obtain oxygen in the
anaerobic conditions created after inundation. However, hydrophilic plants have specialized
structures in their leaves, stems, and roots similar to a mass of breathing tubes that conduct
atmospheric gases, including oxygen, down into the roots._Because the root hair outer covering
is not a perfect seal, oxygen leaks out, creating a thin aerobie region around each root hair. In
addition, the ability of vascular plants to absorb and concentrate I;eavy metals is well-documented.
The plants would limit the growth of algae in the system by restricting the penetration of sunlight

and competing for available nutrients.
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2.2.1 Alternative 2: Remedial Elements

To better establish a steady-state condition and prevent short circuiting, sheet piling could be
installed perpendicular to the wetland banks, creating channels to route the water in a serpentine
fashion through the wetland (Figure 2-1). The sheet piling could be constructed of prefabricated
vinyl sheeting sections which are driven into place and locked together. Installation of 10 dikes,
each approximately 350 feet long, would lengthen the flow path from less than 1,000 feet to more
than 3,500 feet. During remedial design, the optimum number of dikes must be determined to
maintain the peak flow velocity below 1.5 feet per second (ft/sec), the peak flow recommended
in A Guide to Wetland Functional Design (Marble). Field measurements of groundwater levels
in and around the wetlands perimeter and modeling during remedial design would aid in making

these determinations.

2.2.2 Alternative 2: Implementability

Alteration of the current wetland requires a dredge-and-fill permit; however, under CERCLA only
the intent of the permit must be met. In Florida, the permit applicati;)n is submitted to the FDEP,
which distributes it to the Army Corps of Engineers and other interested parties. Access to the
interior of the wetland by the heavy equipment needed to install the sheet piling would be difficult

and increase the installation costs.

2.2.3 Alternative 2: Effectiveness

The value of wetlands in improving water quality is widely recognized. Constructed wetlands
have been used to treat a wide range of municipal, industrial and urban runoff. For example, in
wetlands currently being used at the Escambia County Landfill to treat landfill leachate, iron is
being removed with approximately 99% efficiency. The Naval Ocean Systems Center concluded
that: “Wetlands meet two important criteria for heavy metals removal: low water velocities and
abundant binding sites. Since marshes accrete sediment, if this sediment load is contaminated, the

marsh will serve as a sink for metals. During the growing season plants take up metals which fall
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as litter as plants die.” (Gabois, 1989) Under Alternative 2, plants should be harvested regularly

and recycled into the Site 1 landfill or disposed of offsite at another landfill.

Wetlands provide a microbe-rich environment that remediates the organic contaminants, provided
adequate retention time is available. Ultraviolet radiation oxidizes straight-chain molecules and
increases their degradation rates. Other physical removal processes include volatilization and
binding to sediments. According to a report on the Escambia County Landfill leachate treatment

11

wetlands “...results indicate that various physical and chemical processes occurring within
constructed wetlands provide an effective alternative to standard techniques for landfill leachate

treatment.” (Martin)

This alternative would not offer any additional effectiveness for human health because the surface
water does not pose excess risk prior to treatment. However, the iron concentration of the water
discharging from the wetland might be reduced to meet Florida Surface Water Quality Standards.
Wetland 3 is not a suitable fish habitat, even at zero iron levels. It is not a suitable fish habitat
because of the shallow water depth and dessication during dry periods of the year. While the
benthic communities that could inhabit the sediments may benefit from lower iron levels it has not
been shown that high iron within surface water is the cause of their absence. For-these reasons,

the effectiveness of Alternative 2 is not measurable relative to ecological receptors at this time.

2.2.4 Alternative 2: Cost o S

Cost components for natural groundwater discharge into Wetland 3 with mitigation include the

following:

. Wetland alteration

. Surface water sampling
. Permit requirements
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Table 2-2 presents the estimated costs associated with Alternative 2.

Table 2-2
Estimated Alternative 2 Costs

Action Quantity Cost per Unit Total Cost

Fill Wetland 4 3630 cy $5.00/cy

Contingency

Engiqeéﬁng fsu;'ipz(i)rt/repb‘éti'preparation ‘ ‘

s 1950()» s
Analytical 52 samples $200/sample 10,400.°
Labor 52 weeks $35/wee 1800°
Engineering Support/Report Preparation LS 7500.¢
Total Annual Cost $ 39,200.
Total Estimated Present-Worth Cost @ 6%Interest and 1.5% Inflation $ 1,237,900.
Notes
a = Cost from Environmental Res:oration: Assemblies Cost Book, ECHOS 1995,
b = Cost based on vendor proposal. ‘ .
c = Cost based on experience with similar work.
d = Cost estimate by Bechtel Environmental Inc., includes any pilot study or bench study costs.
€ = Cost based on a technician working 1 hour per week taking surface water sample.
cy = cubic yard
LS = Lump sum
If = Linear feet

-

2.3  Alternative 3: Groundwater Interception with Treatment by Oxidation Followed by
Filtration
In this alternative, a groundwater interception system would be installed to capture the

contaminated groundwater upgradient of Wetland 3. This intercepted groundwater would be
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treated ex-situ through oxidation and filtration to reduce iron levels and discharged back into the
aquifer through injection wells onsite. An injection scenario was chosen because of ease of
modeling and to reduce requirements for permits; however the treated water could also be
discharged directly into Wetland 3. This alternative addresses Wetland 3 surface water
exceedances by preventing water with high iron content from entering the wetland, while at the
same time having a minimal effect on the water level within the wetland. The means of
groundwater interception and discharge will be determined” during remedial design after

preliminary testing.

2.3.1 Alternative 3: Remedial Elements

Under this alternative scenario, contaminated groundwater is intercepted by extraction wells to
create hydraulic barriers. The extracted groundwater can be treated with oxidation followed by
filtration. The treated groundwater is expected to meet remedial goals. This system was chosen
for feasibility study purposes only; during remedial design another type of interception system may
be chosen to lower operation and maintenance costs. Some other forms of interception systems
are horizontal wells, interception trenches, or horizontal barriers. The choice of the exact
interception system will be made during remedial design and presented in the record of decision

(ROD).

Based on areal extent of apparent contamination in the surficial aquifer and specific characteristics
of the aquifer (hydraulic conductivity, aquifer thickness), an eight-well recovery system is
proposed to intercept groundwater with three injection wells’ to return the treated water to the
aquifer. The hydrogeological basis for this design is the groundwater model prepared for and
presented in the FFS. The platform for the modeling was Visual MODFLOW (Guiver and Franz,

1995). The feasibility of groundwater extraction is described in the following paragraphs.
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The model grid used in the FFS was modified to facilitate the simulation shown in Figure 2-2.
All 11 wells are upgradient of Wetland 3 and screened down to the bottom of layer 1 in the flow
model (2 feet below mean sea level, see Figure 2-3). The total depth of the wells ranges from
14.8 feet bls to 18.8 feet bls. The particle tracks in Figure 2-3 appear to have a noticeable
downward movement. This movement is misleading because the vertical distance traveled is
exaggerated by 40 times the horizontal movement due to the scale used in Figure 2-3. Particles

move essentially horizontally; thus, groundwater flow is horizontal through the aquifer.

Based on a Visual MODFLOW, eight of the eleven wells are in an L-shaped pattern upgradient
from Wetland 3 (Figure 24). All eight wells would extract water from the aquifer at a rate of 15
gallons per minute (gpm), except the northernmost well, which extracts groundwater at a rate of
5 gpm. The estimated total amount of captured groundwater is 110 gpm. These estimated
extraction rates are the lowest that allow capture of groundwater within the shallow zone of the
aquifer upgradient from Wetland 3. The injection wells are between the upgradient extraction
wells and Wetland 3. The three injection wells pump at approximately 37 gpm each and
reintroduce groundwater removed by the eight extraction wells after treatment. This
reintroduction eliminates the need to dispose of treated groundwater and the possibility of
dewatering Wetland 3. Figures 2-3 and 24 illustrate changes in the flow system created by this

pumping regime.

Because well nodes in Visual MODFLOW operate as the user-specified lengths of the well
screens, the wells in the cross sections appear cased over thc? entire thickness of the model,
however the well is actually terminated at the bottom of the well screen. The representation of
hydraulic heads within wetlands in the Site 1 model are not based upon collected data. The
physical parameters used to represent the wetlands were chosen to reduce error during calibration.
The wetlands, as they are represented by a specified or fixed head in the model, will not react to

hydraulic stresses applied to them in the simulations. The use of the Site 1 model is still valid,
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however, because the stresses are applied to the region hydraulically above Wetland 3 (i.e.,
extraction wells withdraw water and injection wells reintroduce water, thus the net change along
a flow path from infiltration to discharge, as compared to ambient conditions, would be ideally

zero). For complete documentation of the groundwater model, see Appendix C of the FFS report.

Due to the high concentration of iron in the groundwater stream, an aeration system would be
installed to remove the iron, as shown in Figure 2-5. An aeration/pH adjustment tank would
enhance removal of the dissolved iron prior to filtration, while air would promote the oxidation
of iron from the soluble ferrous state to the insoluble ferric state. The air would be provided to
the tank by a blower and distributed by a steel aeration grid mounted on the bottom of the tank.

The tank’s bottom would be cone-shaped to enhance removal of settled solids.
The iron filter removes suspended particulates and iron bacterial residue from the groundwater.
Particulates are removed by a combination of gravity settling and filtration on a series of

nonwoven fabric filter plates.

The system design is based on the following assumptions:

. The groundwater flow is 110 gpm.

. The facility would be manually controlled.

. The system’s design life is 20 years. ‘

. The iron concentration in groundwater is 73,000 ppb. >
. The desired effluent concentration is 1,000 ppb maximu¥n.

2.3.2 Alternative 3: Implementability
This alternative is both technically and administratively feasible at Site 1. With eight wells
between the landfill and the wetland, groundwater can be intercepted and treated before it reaches

Wetland 3.
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Aeration is a well developed technology that has been used extensively to treat water with high
iron content. Many vendors are available, ensuring a competitive market for this technology.
With this technology, remedial objectives should easily be met. The requirements for an injection

well permit must be fulfilled to implement this alternative.

2.3.3 Alternative 3: Effectiveness

The groundwater extraction and treatment alternative does not offer any additional effectiveness
for human health because the surface water does not pose excess risk prior to treatment.
However, after treatment, the iron concentration of the water discharging into the wetland would
meet the Florida Surface Water Quality Standards. The environmental effect is difficult to
quantify. Wetland 3 is currently not a suitable fish habitat, even at zero iron levels. It is not a
suitable fish habitat because of the shallow water depth during dry periods of the year. While the
benthic communities that could inhabit the sediments might benefit from lower iron levels, it has
not been shown that high iron within surface water causes their absence. For these reasons, the

treatment system’s effectiveness is not measurable to ecological receptors at this time.

2.3.4 Alternative 3: Cost

The costs for groundwater interception and treatment include interception and treatment
components. The interception system is based on preliminary data and modeling for feasibility
purposes and cannot be considered a final design. .The estimated costs for groundwater
interception with extraction wells and treatment through oxidation with filtering-are presented in
Table 2-3. The exact means of groundwater interception and discharge will not be determined

until remedial design, and costs will vary depending on the selected system.
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Table 2-3
Estimated Alternative 3 Costs

Action Quantity Cost per Unit Total Cost

Groundwater Extraction System

$3300/pump

$8.001f

Pole Mounted Transformer 1 each $10,400/unit

: Gravel»@KCcess Road:
Concrete Pad

3 Blower (120 sctm)
Aeration & pH Adjust Tank

| pH adjﬁsf‘vc(;ntrdlleg

pH adjust feed system

Installation
Engineering support/report preparation LS $91,800 91,800."
. m $ 347,600,

Annual Operation and Maintenance Costs

““Maintenance

: ‘»Y:SV(SOvhours e | ”'$ 20/hour
Electricity 192,400 kwhr $.0737 per kwhr 14,170.
::Réplacemérit fdmps - . : - - 22 PUmpS Lo $2700P6Pump A - . 5900;""
Blower Maintenance LS $500/yr ‘ 500.%
Replacement Filters - ‘ . o '96"ﬁlt¢‘t§/yf '.$;3v:5/1"11ter = o o 33000
NaOH 32,600 Ibs/yr $0.1475/1b 4800.
Monitoring .‘ £ - ) sémple‘s : $200/sample . . JO,;E)C.b
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Table 2-3
Estimated Alternative 3 Costs
Action Quantity Cost per Unit Total Cost

Engineering support/report preparation : Ls - © $20,000 20,000

Total Estimated Present-Worth Cost @ 6%Interest and 1.5% Inflation $ 1,502,000.
Notes:
a = Costs based on previous work carried out by EnSafe.
b = Costs from Environmental Restoration: Assemblies Cost Book, ECHOS 1995.
c = Costs from Environmental Restoration: Assemblies Cost Book, ECHOS, 1995 and on vendors’ proposed costs.
d = Cost estimate by Bechtel Environmental, Inc.
€ = Costs based on pumps running 24 hours a day, 365 days per year.
kwhr = Kilowatt hour
cy = Cubic yard
s = Lump sum
If = Linear feet
Ib = pound
Ibs = pounds
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3.0 DETAILED ANALYSIS OF ALTERNATIVES

In this section, the remedial alternatives selected in Section 2 are examined with respect to the
requirements stipulated in CERCLA as amended, the NCP, Office of Solid Waste and Emergency
Response (OSWER) Directive Number 9355.9-19 (Superfund Selection of Remedy, Interim,
December 24, 1986), and factors described in OSWER Directive Number 9355.3-01 (Guidance
Jor Conducting Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final,
October 1988). '

3.1 Evaluation Process

The detailed analysis of alternatives consists of analyzing and presenting relevant information
needed to allow decision makers to select a site remedy; it is not intended to replace the decision-
making process. During the detailed analysis, each alternative is assessed against the evaluation
criteria described in the OSWER Directive Number 9355.3-01 (USEPA, 1988) and all other
alternatives. The results of the assessment are arrayed to compare and identify key tradeoffs
among alternatives. This approach is designed to provide decision makers with sufficient
information to compare the alternatives, select an appropriate remedy for a site, and demonstrate

satisfaction of the CERCLA remedy selection requirements of the remedial action decision.

The nine evaluation criteria developed to address the CERCLA requirements were detailed in the
Final FES for Site 1. These same criteria are used to evaluate the alternatives in this addendum;
therefore, criteria are not described here. For a detailed description of these criteria, please refer

to Section 3.1 of the FFS report.

3.2  Evaluation of Selected Alternatives
The following sections present a detailed analysis of each alternative presented in Section 2.
This analysis is consistent with the NCP and was developed on the basis of expected performance

in the nine categories.
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3.2.1 Alternative 1: Continued Groundwater Discharge into Wetland 3 with Monitoring

Under this alternative, no active remedial steps are taken and the wetland is included in the
monitoring plan that was presented for the landfill in the original FFS. Natural processes decrease
contamination of the water discharging into the wetland and these processes are monitored to

ensure they are proceeding as expected.

Short-Term Effectiveness

No adverse impacts are expected during implementation of this alternative. Risk to workers and
the community would remain at current levels. Predicting the time required to attain remedial
objectives is difficult, although without removing the source of the iron in the groundwater it is

likely to exceed the 30-year life of the project.

Long-Term Effectiveness and Permanence

The risk to human health would remain unchanged during implement?tion of this alternative. Iron
would not be removed from the site, but would be present in a less available form, either bound
to the sediment in an insoluble form or contained within the plant strata in a soluble form. Unless
the plants are harvested and removed from the site, these processes are reversible and could return
iron into the surface water when the plants die and decay. The sediment has a limited capacity for
retaining iron and once that capacity is used, the sediment would contribute little toward removal

of iron.

Reduction of Toxicity, Mobility, and Volume

This alternative addresses the mobility of iron. Under this alternative, iron is not removed from
the wetland, but retained through a variety of natural processes. All of these processes that
remove iron from surface water are reversible. After many years, the wetland can become a
source of iron contamination to the downgradient wetlands because it has reached its capacity to

retain iron.

32



Focused Feasibility Study Addendum

NAS Pensacola — Site 1

Section 3 — Detailed Analysis of Alternatives
October 30, 1997

Implementability

Alternative 1 is technically and administratively feasible. No construction, operation, or
maintenance is required, only monitoring consisting of sample collection, analysis, and evaluation.
Community acceptance must be obtained and may require educating the general public about the

difference between no action and natural attenuation.

Cost

Cost components for Alternative 1 include the following:

. Surface water sampling
. Fate and transport modeling
. Analysis and report compilation

The fate and transport modeling required for Wetland 3 would be incl/uded in the modeling already
planned under the natural attenuation alternative in the FFS, with ﬂo addditional cost incurred.
Costs associated with discharge to wetlands are detailed in Section 2. The direct and indirect
indirect capital costs for this alternative are already covered under the natural attenuation
alternative in the original FFS. Annual operations and-maintenance costs for this alternative are
$12,500. The present worth value of the O&M costs is $218,000, based on 1.5% inflation and
a 6% discount rate over 30 years. The total present worth cost for Alternative 1 is $218,000.
Compliance with ARARs

This alternative would not comply with ARARSs for Wetland 3 bécause surface water exceedances
would persist after its implementation. Modeling performed in remedial design will estimate the

length of time required for compliance.
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Overall Protection of Human Health and the Environment

Alternative 1 would not offer any additional effectiveness for human health because the surface
water does not pose excess risk prior to treatment. However, Wetland 3's surface water iron
concentration will continue to exceed the Florida standards. The environmental effect is difficult
to quantify because the shallow water in the wetland renders it unlikely to support fish, even at
zero iron levels. While the benthic communities that could inhabit the sediments may benefit from
lower iron levels, it has not been shown that high iron within surface water causes their absence.

For these reasons, the effect of this alternative on the environment is difficult to quantify.

State Acceptance
FDEP has been involved with the USEPA throughout the remedial process. FDEP will have the

opportunity to review and comment on this FFS addendum.

Community Acceptance
Community acceptance for this alternative will be established after the public-comment period for

the proposed plan and the record of decision for Site 1.

3.2.2 Alternative 2: Natural Attenuation for the Landfill and Enhancement of Wetland 3
In this alternative, groundwater would continue to discharge into Wetland 3, but Wetland 3 would
be altered to enhance its treatment effectiveness. Unde; this alternative, Wetland 3 would continue
to discharge into Wetland 4D. As a surface water of_the state, Wetland 3 would require

monitoring for compliance with permited discharge limits.

Short-Term Effectiveness
No adverse impacts would be expected during implementation of this alternative. Risk to workers
and the community would remain at current levels. Any altering of a natural wetland would

impact its natural communities.
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Long-Term Effectiveness and Permanence

The risk to human health would remain unchanged during implementation of this alternative. Iron
would not be removed from the site, but would be present in a less available form, either bound
to the sediment in an insoluble form or contained within the plant strata in a soluble form. Unless
the plants are harvested and removed from the site, these processes are reversible and could return
iron into the surface water when the plants die and decay. The sediment has a limited capacity for
retaining iron and once that capacity is used, the sediment will contribute little toward removal of

iron.

Reduction of Toxicity, Mobility, and Volume

This alternative addresses the mobility of iron. Under this alternative, iron is not removed from
the wetland, but retained through a variety of natural processes. All of the processes that remove
iron from surface water are reversible. After many years, the wetland can become a source of
iron contamination to the downgradient wetlands when it reaches its capacity to retain iron.
However, some iron could be removed from the system by harvesting plants and by removing

contaminated sediments near the outfall of the wetland.

Implementability
The construction of alterations to the wetland is a straightforward process using heavy equipment.
However, the design of these alterations is an innovative technology. Access to the interior of the

wetland may be difficult and complicate installation of the_sheet piling. N

Cost

Cost components for the discharge to an enhanced Wetland 3 alternative include the following:

. Wetlands alterations

. Permits
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Costs associated with discharge to wetlands are detailed in Section 2. Direct capital costs for the
alternative are $394,700. The indirect costs for engineering services/repoft preparation are
$91,800. Assuming a 30% contingency, total direct and indirect capital costs are $604,900.

Annual operating and maintenance costs for this alternative are $39,200. The present worth value
of the O&M costs is $633,000, based on 1.5% inflation and a 6% discount rate over 30 years.
The total present worth cost for Alternative 2 is $1.24 million.

Compliance with ARARs

Without modification of the wetland, this alternative would not comply with ARARs because
surface water exceedances would continue after its implementation, unless the point-of-compliance
is chosen farther downgradient. The alterations to Wetland 3 are expected to help reduce iron

concentrations at the outfall to Wetland 4D to below the surface water standard.

Overall Protection of Human Health and the Environment

Alternative 2 would not offer any additional effectiveness for human health because the surface
water does not pose excess risk prior to treatment. However, Wetland 3's surface water iron
concentrations would continue to exceed the Florida standards for some time. The environmental
effect is difficult to quantify because shallow water in-the wetland renders it unlikely to support
fish, even at zero iron levels. While the benthic communities that could inhabit the sediments may
benefit from lower iron levels, it has not been shown that high iron within surface water causes

their absence. For these reasons, the effect of this alternative on the environment is difficult to

quantify.
State Acceptance

FDEP has been involved with the USEPA throughout the remedial process. FDEP will have the

opportunity to review and comment on this FFS addendum.
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Community Acceptance
Community acceptance for this alternative will be established after the public-comment period for

the proposed plan and the record of decision for Site 1.

3.2.3 Alternative 3: Groundwater Interception with Treatment by Oxidation Followed by
Filtration
In this alternative, a groundwater interception system would be installed to intercept the
contaminated groundwater upgradient of Wetland 3. This intercepted groundwater would be
treated ex-situ through oxidation and filtration to reduce iron levels and discharged back into the
aquifer through injection wells onsite. An injection scenario was chosen because of ease of
modeling and to reduce requirements for permits; however, the treated water could also be
discharged directly into Wetland 3. The exact means of groundwater interception and discharge
would be determined during remedial design. This alternative addresses Wetland 3 surface water
exceedances by preventing water with high iron content from entering the wetland, while at the

same time having a minimal effect on the water level within the wetland.

Short-Term Effectiveness

Risk to workers and the community may increase during installation of the extraction wells or any
groundwater interception construction that requires excavation. These risks can be controlled
through proper use of personal protective equipn}entf and through engineering controls.
Construction of the wells and treatment system should be.less than six months: Attainment of
response objectives will occur upon completion of construction, when the system is fully

operational.

Long-Term Effectiveness and Permanence
The risk to human health would remain unchanged throughout the alternative’s life. The iron

would be oxidized and removed from the water in an insoluble form by filtration. The filters can
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be disposed of at any permitted landfill. The treated water can be reinjected into the aquifer and
should meet surface water standards when it reaches the wetland. The surface water quality within
the wetland should improve. However, iron bound to sediments may leach back into the surface
water, causing iron concentrations in Wetland 3 surface water to continue to exceed the Florida

standards.

Reduction of Toxicity, Mobility, and Volume

This alternative reduces the toxicity of the groundwater, and therefore the surface water, by
removing the iron from it. This process is irreversible and once treated, the water should meet
surface water standards. However, this process does not address the source of the iron in the
groundwater; therefore, it is anticipated that the treatment system cannot be shut down in the

foreseeable future because conditions will return to their present state.

Implementability
This alternative is both technically and administratively feasible at Site 1. The groundwater model
showed that eight wells between the landfill and the wetland can intercept the groundwater before

it reaches Wetland 3.

Aeration is a well developed technology that has been used extensively to treat water with high
iron content. Many vendors are available, ensuring a competitive market for this technology.
With this technology, remedial objectives should easily be met. The intent of an injection well

permit must be met to implement this alternative.

Cost
Cost components for the groundwater interception and treatment alternative include the following:
. Extraction and injection well installation

. Pumps and piping
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. Treatment system components and installation
. Permits

. Electrical costs

. Monitoring costs

. Maintenance costs

Costs associated with groundwater interception and treatment are detailed in Section 2. Direct
capital costs for the alternative are $196,800. The indirect costs for engineering services/report
preparation are $91,800. Assuming a 30% contingency, total direct and indirect capital costs are
$347,600. Annual operating and maintenance costs for this alternative are $69,100. The present
worth value of the O&M costs is $1,154,000, based on 1.5% inflation and a 6% discount rate over

30 years. The total present worth cost for Alternative 3 is $1.50 million.

Compliance with ARARs

Alternative 3 complies with ARARs. The iron concentration 1n the treated groundwater
discharged into Wetland 3 would be below 1000 ppb (Florida Surface Water Standard).
Reinjecting the water into the aquifer or the wetland would trigger the requirement that the

discharge water meets Florida Water Quality Standards.

Overall Protection of Human Health and the Environment

Alternative 3 would not offer any additional effectiveﬁess.f,or human health because the surface
water does not pose excess risk prior to treatment. However, the iron concentration in the surface
water of Wetland 3 will be reduced. The environmental effeci is difficult to quantify because
shallow water renders Wetland 3 unlikely to support fish, even at zero iron levels. While the
benthic communities that could inhabit the sediments may benefit from lower iron levels, it has
not been shown that high iron within surface water causes their absence. For these reasons, the

effect of this alternative on the environment is difficult to quantify at this time.
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State Acceptance
FDEP has been involved with the USEPA throughout the remedial process. FDEP will have the

opportunity to review and comment on this FFS addendum.
Community Acceptance

Community acceptance for this alternative will be established after the public-comment period for

the proposed plan and the record of decision for Site 1.
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4.0 COMPARATIVE ANALYSIS OF ALTERNATIVES
This section analyzes alternatives by examining potential advantages and disadvantages of each,
as per the nine criteria. All the alternatives evaluated in Chapter 4 are technically feasible,

implementable, and have been developed and used at other sites.

4.1  Threshold Criteria
All alternatives considered for selection must comply with the threshold criteria, which are overall

protection of human health and the environment and compliance with ARARSs.

4.1.1 Opverall Protection of Human Health and the Environment
This criterion evaluates the overall degree of protectiveness afforded to human health and the

environment. It assesses the alternative’s overall adequacy.

Protection of Human Health 7

As discussed in Section 1, risk and/or hazard associated with exposure to surface water and
sediment within Wetland 3 did not exceed USEPA or FDEP risk and hazard thresholds for
recreational use by swimmers or waders. No excess threat to human health is caused by
discharging groundwater to the surface water of Wetland 3; therefore, all alternatives are

protective of human health.

Protection of the Environment »
The iron detected in Wetland 3 surface water does exceed Florida Surface Water Quality Standards
(1000 ppb). High iron concentrations are a physical threat to ﬁsi1 because the oxidation products
of iron can clog the gills of fish. Wetland 3 is currently not a suitable fish habitat because the
water is too shallow and desiccates during dry periods of the year. Because no adverse effects

have yet been linked to the iron at the site, it is difficult to differentiate between the three
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alternatives. Assuming iron is causing environmental impacts to the wetland, Alternative 3 would

be more protective than Alternatives 1 or 2.

4.1.2 Compliance with ARARs

For an overall analysis of compliance with ARARs for the natural attenuation alternative, refer
to the FFS report. Alternatives 1 and 2 do not comply with ARARs for surface water quality
within Wetland 3, although with modifications to Wetland 3 the surface water quality standards
can be met at the point of discharge. Any modifications to Wetland 3, would require that the
intent of a dredge-and-fill permit be met. Also, surface water discharges would require a National
Pollutant Discharge Elimination System permit. Alternative 1 may comply by moving the point-
of-compliance to the outfall into Bayou Grande, or in the future, through natural attenuation,
although it would take much longer than Alternatives 2 or 3. Alternative 3 would comply with
ARARs at the point the water is discharged from the treatment system. However, the iron
currently in the wetland might cause the surface water standard to be exceeded for some time after

the system is in place.

4.2  Primary Balancing Criteria
Five primary balancing criteria highlight the major -differences between alternatives. These
criteria include: long-term effectiveness and permanence; reduction of toxicity, mobility, and

volume through treatment; short-term effectiveness; implementability; and cost.

AN

4.2.1 Long-Term Effectiveness and Permanence
The long-term effectiveness and permanence criterion assesses the results of a remedial action
through the risk remaining onsite, particularly the magnitude of remedial risk and the adequacy

and reliability of controls.
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Magnitude of Residual Risk

As stated earlier, no excess risk to human health is posed under any alternative or even under no
action. Alternative 1 depends on the Wetland 3's capacity to retain iron and how much of this
capacity has already been used. Therefore, Alternative 1's permanence is difficult to predict. With
harvesting of plants and removal of decayed matter, Alternative 2 should be effective for the 30-
year life of the project. Alternative 3's long-term effectiveness depends upon maintenance of the
system for the project’s 30-year life. With proper operation, Alternative 3 should effectively
remove iron from the groundwater. None of the alternatives eliminate the iron’s source, and
under all three alternatives, conditions would return to their present state when the systems are

shut down or maintenance is terminated.

Adequacy and Reliability of Controls

Alternative 3 provides more reliable controls than Alternatives 1 or 2. The technology involved
in groundwater interception and removal of iron through aeration and filtration is well developed
and has been used for many years in other applications. Wetlands have been used to aid in the
removal of inorganics from water, as proposed in Alternatives 1 and 2. This innovative

technology often depends upon trial and error, because of the many variables involved.

4.2.2 Reduction of Toxicity, Mobility, and Volume through Treatment
Alternatives 1 and 2 address reduction of the iron’s mobility and do not significantly reduce the
volume or toxicity. With physical removal of the iron by filtration, Alternative 3 addresses

toxicity, mobility, and volume.

Short-Term Effectiveness
No short-term effectiveness issues are associated with Alternative 1. The only short-term
effectiveness issues for Alternative 2 are obtaining permits, and testing and planning required

during the remedial design phase. Short-term issues associated with Alternative 3 include worker
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and community safety during interception system installation. However, these are easily
controlled with proper personal protective equipment and engineering controls. The duration of

the construction activities under Alternative 3 is estimated to be less than 6 months.

4.2.3 Implementability

All alternatives can be implemented and are technically and administratively feasible. Alternative
1 would be the most easily implemented. Alternative 2 would require more planning and testing
during remedial design. Alternatives 2 and 3 would either require permits for discharges or that
the permit’s intent be met. In addition, Alternative 2 would require a permit for wetlands

alterations.

4.2.4 Cost
Net present worth costs, including capital and operating and maintenance costs, are presented for
each alternative. Alternative 1 has the lowest estimated cost of $218,000. Alternative 2's

estimated $1.24 million cost is slightly lower than Alternative 3's estimated cost of $1.50 million.

4.3  Modifying Criteria
These criteria include state acceptance and community acceptance. These will be evaluated in
detail following comment on the FFS Addendum report and the proposed plan. The modifying

criteria will be addressed while the final decision is being made and reported in the ROD.

.
P
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_Pensacola Site 1, and seal it in accordance with Chapter 492 of the Florida Statues. In sealing this.
document, I certify the geological information contained in it is true to the best of my knowledge

and the geological methods and procedures included herein are consistent with currently accepted

geological practices.

Name: Henry H. Beiro
License Number: #1847

State: Florida
Expiration Date: July 31, 1998
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