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LIFE CYCLE COST (LCC) STUDY OF
AAFES GASOLINE STORAGE AND DISPENSING SYSTEMS

1.0  INTRODUCTION
1.1  EXECUTIVE SUMMARY

Under AAFES Purchase Order 7300239661, Robert and Company has been tasked with
developing life cycle cost analyses and comparisons between three typical configurations of
AAFES gasoline storage and dispensing systems. This report will include general descriptions
of each system, assumptions made for the analyses, specific system components and sizing for
the various scenarios, and life cycle costs and recommendations. The purpose of this effort is to
better understand and provide comparisons of the initial installation costs and longer-term life
cycle costs of various fuel system configurations for AAFES Express Store facilities.

Three different fuel system configurations will be evaluated. All scenarios include storage tanks
for regular and premium gasoline, pumps, fuel dispensers and pressurized issue piping on a
typical service station site development. The first configuration includes direct-bury
underground storage tanks. The second scenario includes aboveground storage tanks. Finally,
the third scenario includes storage tanks which are installed in a below-grade concrete vault
structure.

The first step of this effort is to determine the initial installation / construction costs for each
configuration. Section 2.0 of this report describes the specific features and components of each
type system. Certain features which are common to all three systems, such as dispensers and
canopies, are intentionally excluded from these analyses. Costs are estimated for only the
fueling-related features and installation, assumed to be part of a larger overall service station
development project. The detailed initial installation costs for each configuration are presented
in Appendix 3.

In addition to these installation costs for a typical site location, Section 3.0 presents site-specific
adjustment factors which apply to certain environmentally-sensitive locations or areas which are
subject to unusual environmental conditions. These adjustment factors will be estimated for their
impacts to the first-time installation costs as well as the recurring maintenance, operation and
inspection costs throughout the life of the system. These factors should be considered by project
planners and programmers, depending on the various site conditions and local regulations
encountered for a particular AAFES location. Section 3.0 also presents some of the “intangible”,
non-monetary factors and considerations of the various system configurations.

Once the typical baseline installation costs have been developed, each system will be evaluated
for its particular recurring costs over the 30-year system life evaluation period. These recurring
costs include overall system operation, electricity usage, equipment maintenance, compliance
and integrity inspections, component repair / replacement, recoating, etc. The focus of this
section will be on those recurring costs which are different / unique among the three
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configurations. Section 4.0 of this report describes the specific recurring costs and other life-
cycle considerations of each type system, and presents results of the analyses. The detailed life
cycle cost input data and results for each configuration are presented in Appendix 4.

Appendix 5 includes typical equipment and component cutsheets and information for the three
different system configurations. Appendix 6 includes the qualifications and resumes of the
various Design Team members.

1.2 RESULTS OF LIFE CYCLE COST ANALYSIS

Per the chart below, the direct-bury underground storage tank configuration has the lowest
installation (construction) cost and also the lowest recurring costs over the 30 year lifespan
analysis period. For most site locations, this is the recommended configuration. Adjustment
factors for unique / unusual site conditions are described and estimated in Section 3.0.

o Total Recurring | Recurring Cost
Initial Cost
. Installed Costs for 30 NPV for 30 Year
Tank Configuration nstatle Year Design Life Design Life
Direct Bury Underground Tanks $747,077 $2,557,630 $1,489,896
Aboveground Tanks $1,316,029 $3,637,597 $2,116,141
Below-Grade Vaulted Tanks $1,785,393 $5,420,364 $3,151,527

1.3  GENERAL DESCRIPTIONS OF EACH SYSTEM

The direct-bury, underground storage tank configuration includes two underground storage
tanks, tank-mounted submersible issue pumps, and flexible plastic type underground fuel lines to
eight dispenser positions. The storage tanks are the double wall fiberglass type with interstitial
monitoring and access manways to grade. One tank is 15,000 gallon and the other tank is a
20,000 gallon split compartment configuration. Per typical service station layouts, these tanks are
located below the drive areas of the main service station area, and delivery trucks provide fuel
via gravity drop.

The aboveground storage tank configuration includes three 12,000 gallon capacity storage tanks,
fuel receipt pumping system, carbon steel receipt piping, submersible issue pumps, transition
sump, and flexible plastic type underground fuel lines to eight dispenser positions. The tanks are
the fire-rated double wall steel (UL 2085 “Fireguard”) type, installed on a curbed pad area which

4
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is separate from the main service station area. This configuration requires additional security
fencing and protection of the aboveground tank area.

The vaulted storage tank configuration includes three 12,000 gallon capacity storage tanks,
submersible issue pumps, and flexible plastic type underground fuel lines to eight dispenser
positions. The tanks are single wall steel (UL 142) type which are installed in a below-grade
concrete vault structure. The vault includes ventilation, vapor detection and other confined-
space entry features and is located adjacent to the main service station area.

Section 2.0 of this report describes the specific features and components of each type system.
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2.0 DETAILED SYSTEM FEATURES
2.1 GENERAL

All three system configurations include storage tanks for regular and premium gasoline (Class I
Flammable Liquid), tank-mounted submersible issue pumps, flexible underground issue piping,
and dispensers for vehicle servicing. All three systems include pressurized type fuel issue to
dispensers (suction-type systems were not evaluated). All tanks and sumps utilize the Veeder
Root type monitoring system. All tanks include the typical vapor recovery, overfill prevention,
venting, access, and gauging / alarm features. Specific features and functions of each system are
presented below.

2.2 APPLICABLE CODES AND REGULATIONS

During the preparation of this report, all applicable Federal, State and Military codes, standards
and regulations were considered for system construction, operation and maintenance. The
various system features, components and functional requirements meet these standards for
similar applications and installations.  Additional, site-specific considerations (seismic,
groundwater, environmental, etc.) and their estimated short- and long-term impacts are discussed
in Section 3.0. For development of the system descriptions, installation cost estimates, and life
cycle costs, the most important technical references involved include:

NFPA 30 Flammable and Combustible Liquids Code

NFPA 30A Code for Motor Fuel Dispensing Facilities and Repair Garages

UFC 3-460-01 Design: Petroleum Fuels Facilities

UFC 3-460-03 Operation and Maintenance of Petroleum Systems

UFC 3-570-01 Cathodic Protection

UFGS Section 33 56 10, Factory-Fabricated Fuel Storage Tanks

UFGS Section 33 58 00 Leak Detection for Fueling Systems

AFI 23-201 Fuels Management

API RP 1615 Installation of Underground Petroleum Storage Systems

API RP 1626 Storing and Handling Ethanol and Gasoline-Ethanol Blends at Distribution

Terminals and Filling Stations

API RP 1632 Cathodic Protection of Underground Petroleum Storage Tanks and Piping

Systems

STI Handbook of Storage Tank Systems

T.O. 42B-1-1 Quality Control of Fuels and Lubricants

T.O. 37A-1-101 Fuel, Water, and Lubricant Dispensing Equipment

T.O. 37-1-1: General Operation and Inspection of Installed Fuel Storage and Dispensing

Systems

e Latest editions of applicable Recommended Practices of API and PEI, including, API
1007, PEI RP100, PEI RP200, PEI RP300, PEI RP900, PEI RP1200

e 40CFR 112,40 CFR 280

e 40 CFR 63CCCCCC
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23

2.3.1

24

24.1

DoD STD 123-335-03: Military Service Station and Factory Fabricated Tank
Engineering Standard

DIRECT-BURY UNDERGROUND TANK SYSTEM
System Functions

Fuel receipt into below-grade tanks via simple gravity-drop method from tanker trucks.
Connections made to spill bucket receipt points mounted directly atop tank fill nozzles.
Tanks are double wall fiberglass type with interstitial monitoring and access manways to
grade. One tank is 15,000 gallon and the other tank is a 20,000 gallon split compartment
configuration.

Fuel issue to dispensers via submersible issue pumps located in access manways.

Fuel delivery to dispensers via double wall flexible type issue piping.

System Features

Entire system is considered an “Underground” system, so associated underground piping
and sumps are subject to additional testing and inspections.

Typical compact layout with storage tanks directly below the main service station area.
Fiberglass tank-top sumps require leak detection probes and additional devices for
compliance testing.

Double wall tanks include interstitial leak detection.

No additional security fencing or protection required.

Fiberglass tank shell material requires no cathodic protection and is not subject to
corrosion.

Force Protection: This compact, underground system is not subject to any ATFP-related
concerns.

With numerous leak prevention and leak detection features, the chance of an undetected
spill from a UST system is thought to be negligible.

ABOVEGROUND TANK SYSTEM
System Functions

Fuel receipt into aboveground tanks from tanker truck using fixed offload pump system.
A single offload system can be used for all three tanks. (For purposes of this report, all
aboveground tank systems are assumed to require this fixed offload equipment, instead of
using a less-common on-board tanker truck pumping system. All equipment, installation,
electrical usage, manpower and maintenance costs of this fixed system are included in the
estimates and life cycle costs for this option.)

Three 12,000 gallon storage tanks are used, and the tanks are the fire-rated double wall
steel (UL 2085 “Fireguard”) type.



Life Cycle Cost (LCC) Study of Corrected Final Report
AAFES Gasoline Storage and Dispensing Systems 12 July 2017

24.2

2.5

2.5.1

Tanks are considered STI “Category 1” type — ASTs with spill control, and with CDRM.
Fuel issue to dispensers via submersible issue pumps located atop each tank.

Fuel delivery to dispensers via carbon steel aboveground piping up to a transition sump,
then underground double wall flexible type issue piping is provided.

System Features

Aboveground tank systems require additional clearances and separation distances
between facilities. Per NFPA and UFC requirements, the pumped offload facility must
be at least 25’ from aboveground tanks, buildings, roads overhead power lines, pad-
mounted transformers, and property lines. For this reason, the required acreage for this
configuration is greater than for the underground tank configuration. Also see section
3.2, Item 2 for some intangible / safety considerations of this aboveground tank
configuration.

Offload pump system typically includes offload hose, basket strainer, 300 GPM self
priming centrifugal or positive displacement pump, air elimination, metering, isolation
valves and controls.

For spill containment of this pumped offload system, the tanker truck servicing area
includes concrete surfacing, rollover curbs, catch basins / trenches and drain piping to a
remote containment basin.

Additional security fencing around tanks is typically required. In addition, bollards and
other protective measures are needed around the offload area.

Steel storage tanks and aboveground issue and receipt piping require protective exterior
coatings for corrosion prevention. The tanks and piping require periodic recoating over
the life span of the system.

Force Protection: This aboveground system requires additional security fencing around
the storage tanks and bollard protection for vehicle traffic near the offload position. Even
with these security / protection features, this system is readily visible and may be subject
to ATFP-related concerns.

VAULTED TANK SYSTEM
System Functions

Fuel receipt into below-grade vaulted tanks via simple gravity-drop method from tanker
trucks. Connections made to spill bucket receipt points which are installed adjacent to the
main vault or in the vault cover.

Three 12,000 gallon storage tanks are used, and the tanks are single wall steel (UL 142)
type (Note: if double wall UL 142 tanks are desired, this would increase the total system
installation cost by approximately 5%).

Tanks are considered STI “Category 1 type — ASTs with spill control, and with CDRM.
Fuel issue to dispensers via submersible issue pumps located atop each tank.

Fuel delivery to dispensers via double wall flexible type issue piping.
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2.5.2

2.6

2.6.1

2.6.2

System Features

Vaulted tanks require additional clearances for vault excavation / placement, as these
structures are located outside the service station area. For this reason, the required
acreage for this configuration is greater than for the underground tank configuration.
Vaults are considered confined space entry structures, and must be provided with a
continually-operating ventilation system with a Mine Safety Administration vapor
monitoring system. In addition, a dry-pipe fire suppression system is provided for foam
injection via separate fire vehicle.

Steel storage tanks require protective exterior coatings for corrosion prevention. The
tanks require periodic recoating over the life span of the system.

Force Protection: This underground system is not subject to any ATFP-related concerns.
The vaulted tanks are inherently protected in their below-grade reinforced enclosure.

INTERCONNECTING PIPING
Piping Materials

UST system includes all non-ferrous, underground double wall flexible plastic type issue
piping.

AST system includes carbon steel piping from offload system to each tank, and from
each tank’s issue pump to the transition sump. Thereafter, underground double wall
flexible piping is used.

Vaulted system includes mostly non-ferrous double wall flexible plastic type piping for
issue and receipt. Some sections of piping within the vault structure may be carbon steel
material.

Piping Lengths

UST system compact site only includes relatively short underground piping runs between
the issue pumps and the nearby dispensers.

AST system includes separate aboveground receipt piping runs to each tank, plus
aboveground piping to the transition sump and longer underground piping runs to the
dispensers.

The vaulted system has relatively short receipt piping lengths to each tank, but the
underground issue piping lengths are relatively long to reach the more-remote dispenser
area location.
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3.0 SITE LOCATION ADJUSTMENT FACTORS AND OTHER
CONSIDERATIONS

3.1  SITE LOCATION ADJUSTMENT FACTORS

In addition to the baseline construction costs for each system (site work, equipment, installation,
labor, testing, etc.), additional site-specific requirements and conditions can affect the overall
facility implementation costs and the recurring costs over the life of the system. These site-
specific factors are described below, along with expected impacts to each of the three system
configurations being considered.

3.1.1 Environmentally Sensitive Locations

The 2015 update to the Federal EPA UST regulations has helped establish more-common
baseline requirements for all locations throughout the US. There are still some state- and region-
specific additional environmental requirements which must be satisfied, though. Most states
have UST programs which are approved by the Federal EPA, which streamlines and simplifies
statutes and regulations. These regulations are frequently updated and should always be
evaluated prior to beginning work for a particular location.

e UST System: Additional system features required (provisions for continuous hydrostatic
monitoring of underground piping, manometer testing devices, etc.); additional periodic
requirements for tank / piping tightness testing. (Estimated Cost Impact: $25,000 initial
cost)

e AST System: Minimal impact.

e Vaulted System: Minimal impact.

3.1.2 Wind Impacts (Tornado / Hurricane)

Areas with the potential for extreme wind conditions require additional tank and component
anchoring. Dispenser area canopies (not included in these analyses) are also impacted.
e UST System: Minimal impact.

e AST System: Additional anchoring required at tank foundations. (Estimated Cost Impact:
additional 30% foundation cost = $40,000)
e Vaulted System: Minimal impact.

3.1.3 Seismic Activity (Earthquake)

Areas with the potential for extreme seismic conditions require additional tank and component
anchoring. Dispenser area canopies (not included in these analyses) are also impacted.

e UST System: Minimal impact.

e AST System: Additional anchoring required at tank foundations.

e Vaulted System: Additional anchoring required at tank foundations; additional
reinforcing required for vault structure; vault inspections required after seismic event to
ensure continued integrity / containment capabilities. (Estimated Cost Impact: additional
30% foundation cost = $90,000)

10
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3.14

Groundwater

High groundwater conditions require additional foundation work for underground structures and
can have impacts during construction.

3.1.5

UST System: Ensure tank hold-down slabs and anchors are adequate; de-watering
required during excavation activities. (Estimated Cost Impact: additional 15% foundation
cost = $12,000)

AST System: Minimal impact.

Vaulted System: Additional concrete material / footings may be required for the vault
structure to resist buoyancy forces; de-watering required during excavation activities.
(Estimated Cost Impact: additional 20% foundation cost = $60,000)

Corrosive Environments

Coastal areas have frequent problems with corrosion of tanks and carbon steel components due
to the higher-salt environment.

3.2

UST System: Minimal impact.

AST System: Consider highest-quality coating system for storage tanks and carbon steel
pipes and components (3-coat system with zinc-rich epoxy primer, epoxy intermediate,
polyurethane topcoat). All field coating (and periodic recoating) operations require
extensive surface preparation and testing prior to coating application. (Estimated Cost
Impact: $25,000)

Vaulted System: As the vaults are continuously ventilated, consider highest-quality
coating system for storage tanks and carbon steel pipes and components (3-coat system
with zinc-rich epoxy primer, epoxy intermediate, polyurethane topcoat). All field coating
(and periodic recoating) operations require extensive surface preparation and testing prior
to coating application. (Estimated Cost Impact: $25,000)

OTHER CONSIDERATIONS

In addition to initial costs and life-cycle costs of the various scenarios, the following “intangible”
factors should be considered when selecting a particular system for a specific operating location:

1.

Property Size: Although the actual costs of land acquisition and approval are excluded
from these analyses, the size of the available site is a critical consideration. These
estimates assumed that the most-compact UST configuration would only require a 1 acre
site. To accommodate the additional safety clearances, equipment, and vehicle
movements for the AST and vaulted configurations, a 2 acre site was assumed.

Site Circulation: In addition to the larger overall site requirements for aboveground tank
systems, there are potential safety concerns with tanker truck and customer vehicle
movements during offload operations. It is often difficult for tanker trucks to safely
access the offload pump areas, especially during busy sales hours and for areas with
limited parking availability.

11
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3. Site Aesthetics: Depending on the location and traffic density around the proposed site,
some owners are opposed to having exposed, highly visible storage tanks immediately
adjacent to the facility. In this case, the UST or vaulted configuration may be preferred.

4. Security / Force Protection: For locations which are subject to ATFP-related concerns,
the UST and vaulted configurations provide a more-durable, resilient type installation.

5. Environmental Risk: For environmentally-sensitive locations or jurisdictions, many
owners prefer not to have underground storage tanks because they are not readily visible
and are not easy to inspect and repair. Underground piping environmental risks are the
same for all three configurations considered in this study.

12
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4.0 LIFE CYCLE COST ANALYSIS
41 INTRODUCTION

This section of the report contains the life cycle cost (LCC) of the three different configurations
being evaluated. For each configuration, the anticipated long-term requirements for operation,
maintenance / repair and inspection / compliance are provided. The intent of this guidance is to
provide project programmers with the approximate life-cycle costs for the different fueling
system configurations.

4.2  BASIS OF COSTS

This LCC is based on the three typical AAFES service station configurations which are detailed
in previous sections. The overall life cycle cost includes these components:

e Initial Construction Costs: Equipment and component costs, labor costs for qualified
installers, site preparation costs, typical testing and startup costs, etc. Costs are estimated
for only the fueling-related features and installation, assumed to be part of a larger overall
service station development project.

e Operational Costs: Electrical costs, manpower costs, fuel receipt system costs, etc.

e Maintenance Costs: General inspection and testing costs, overfill / spill cleanup; general
repair and preventative maintenance, surface recoating, etc.

e Regulatory / Inspection Costs: Recurring fees for permitting, compliance inspection
costs, spill response plan updates, etc.

The periodic LCC costs for each configuration are estimated for a typical installation location.
Site specific adjustment factors for unusual conditions for the initial system installation costs as
well as the periodic LCC costs are presented in Section 3.0.

Certain maintenance and operational costs are common to all three configurations and are not
included in these analyses. These costs include: Dispenser maintenance; Electrical costs for
dispenser pump operation; Manpower for dispenser pump operation; Site lighting; General site
maintenance (landscaping, etc.). The periodic LCC costs focus primarily on those costs which
are unique or different from the other configurations, to better illustrate and facilitate
comparisons between each option.

4.3 SYSTEM FEATURES AND LCC FACTORS

Installation requirements and general features are listed here for information only. These costs
have already been included in the cost estimates for initial construction for each configuration.

4.3.1 Direct Bury Underground Tank System
Installation Requirements / General Features:

1. Excavation of soil / de-watering of the pit during tank installation

13
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2.

Leak detection system testing for tank interstitial space, tank sumps and UG piping

3. All-underground dispenser issue piping

5.

No fuel receipt equipment, receipt spill containment, or tank interior/exterior coatings are
required

Requires state-certified contractors for tank installation

Long-Term Operational, Maintenance / Repair, and Regulatory / Inspection Requirements:

1.

N o kW

4.3.2

Maintenance of Leak Detection System Devices

Walk-through Inspection (general inspections of spill prevention, leak detection, sump
systems every 30 days)

Overfill Prevention Inspections (operational checks every 3 years)

Sump / Spill Bucket Inspections (integrity testing every 3 years)

Release Detection Equipment Testing (annually)

Storage Tank Vapor Balance Testing (per 40 CFR 63CCCCCC guidelines, every 3 years)

Replacement of Specialized Leak Detection System Components (at year 15)

Aboveground Tank System

Installation Requirements / General Features:

1.

AN

At-grade housekeeping pad below tanks

Aboveground and underground dispenser issue piping

Tank interior and exterior coatings

Remotely-located equipment for pumped fuel receipt / piping up to tanks.
Spill containment system for receipt tanker trucks

Tank-top access platforms / walkways

Leak detection system for tank interstitial space and UG piping

Long-Term Operational, Maintenance / Repair, and Regulatory / Inspection Requirements:

1.

N o kR w D

Offload System Electrical Costs

Offload System Manpower Costs

Offload System Maintenance / Repair Costs

Tank interior and exterior recoating required every 10 years

Carbon steel pipe recoating required every 10 years

Walk-through Inspections (general inspection per STI SPOO1 guidelines, every 30 days)
STI SPOO1 Annual Inspection

14
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8.

0.

Formal STI SPOO1 Inspection (every 20 years) (Note: UFC recommends 10 year
inspection intervals)

Storage Tank Vapor Balance Testing (per 40 CFR 63CCCCCC guidelines, every 3 years)

10. Replacement of Specialized Leak Detection System Components (at year 15)

4.3.3

Vaulted Tank System

Installation Requirements / General Features:

1.

Excavation of soil/de-watering during concrete vault installation

2. Leak detection system for UG piping

3. Mostly underground dispenser issue piping (some short CS sections inside vault)
4.

5. No fuel receipt equipment or receipt spill containment required

6.

Tank interior and exterior coatings

Vault ventilation / vapor detection system (confined space entry conditions)

Long-Term Operational, Maintenance / Repair, and Regulatory / Inspection Requirements:

1.
2.

Nk

*

Ventilation / Vapor Monitoring System Electrical Costs
Ventilation / Vapor Monitoring System Maintenance / Repair Costs

Tank interior and exterior recoating required every 10 years, under confined space
restrictions

Confined Space Training, Equipment and Calibrations (Annual)
Walk-through Inspections (general inspection per STI SPO01 guidelines, every 30 days)
STISPOO1 Annual Inspection

Formal STI SPOO1 Inspection (every 20 years) (Note: UFC recommends 10 year
inspection intervals)

Storage Tank Vapor Balance Testing (per 40 CFR 63CCCCCC guidelines, every 3 years)

Replacement of Vault Ventilation / Monitoring System Components (at year 15)

15
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4.3.4 Summary of LCC Inputs

General service station system maintenance costs have been included as LCC program inputs for
each scenario. Costs which are specific to each system are presented below:

Tank Configuration and Recurring Cost /
. Frequency Cost
Inspection
Direct Bury Underground Tanks
1. Maintenance of Leak Detection System Devices Annual $5,000
2. Walk-through Inspection (general inspections of spill Monthly $0 (Included in typical
prevention, leak detection, sump systems) system O&M)
3. Overfill Prevention Inspections (operational checks) Every 3 Years $1,500
4. Sump/ Spill Bucket Inspections (integrity testing) Every 3 Years $5.000
5. Release Detection Equipment Testing Annual $5.000
6.  Storage Tank Vapor Balance Testing (per 40 CFR
63CCCCCC guidelines) Every 3 Years $3,000
7.  Replacement of Specialized Leak Detection System
Components At Year 15 $30,000
Aboveground Tanks
1. Offload System Electrical Costs Annual 9,000 kWh @ $0.12/kW =
$1,080 annually
2. Offload System Manpower Costs Annual 200 hours @ $100/hr =
$20,000 annually
3. Oftload System Maintenance / Repair Costs Annual $10,000
4. Tank interior and exterior recoating Every 10 Years $50.000
5. Carbon steel pipe recoating Every 10 Years $10.000
6.  Walk-through Inspections (general inspection per STI $0 (Included in typical
SP001 guidelines) Monthly system O&M)
7. STISPOOI1 Annual Inspection Annual $3.000
8. Formal STI SP001 Inspection Every 20 Years $20.000
9.  Storage Tank Vapor Balance Testing (per 40 CFR
63CCCCCC guidelines) Every 3 Years $3,000
10. Replacement of Specialized Leak Detection System
Components At Year 15 $30,000
Below-Grade Vaulted Tanks
1. Ventilation / Vapor Monitoring System Electrical 12,000 kWh @ $0.12/kW
Costs Annual = $1,440 annually
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Tank Configuration and Recurring Cost /

. Frequenc Cost
Inspection q y
2. Ventilation / Vapor Monitoring System Maintenance
/ Repair Costs Annual $45,000
3. Confined Space Training, Equipment and Calibrations Annual $20,000
4.  Tank interior and exterior recoating required every 10
years, under confined space restrictions Every 10 Years $75,000
5. Walk—thrqugh Inspections (general inspection per STI Monthl $0 (Included in typical
SP001 guidelines, every 30 days) onthly system operation)
6.  STISP0O1 Annual Inspection Annual $10,000
7. Formal STI SPOO1 Inspection (every 20 years) Every 20 Years $45,000
8. Storage Tank Vapor Balance Testing (per 40 CFR
63CCCCCC guidelines, every 3 years) Every 3 Years $4,000
9. Replacement of Vault Ventilation / Monitoring
System Components Atyear 15 $35,000

44 LCCEVALUATION

The LCC analysis was compiled using Building Life-Cycle Cost software BLCC 5.3-11. It is
Department of Energy software used to calculate the present value of various project options. It
is available from the DOE at this webpage:

http://www.energy.gov/eere/femp/building-life-cycle-cost-programs.

The program compiles the data, evaluates all the inputs for all the options or scenarios and
calculates the NPV based on the tabulation of the initial capital costs, periodical costs, and
recurring M&O costs. This software was selected because of its straightforward and versatile
reporting function.

Three (3) alternatives were evaluated based on the descriptions provided above. Inspection,
maintenance and repair costs were input and evaluated based on the type of systems being
reviewed.

To evaluate the LCC, routine O&M costs were assigned based on complexity of the system.
These values were assigned as annually occurring costs as routine maintenance. Some scenarios
have more than one continually occurring O&M cost.

Periodical costs include tank re-coating, leak detection system upgrades, and tank system testing
and repairs. These costs were applied as applicable to the storage tank systems being considered.
4.4.1 Assignment of Costs

The ROM costs were prepared in Excel format with values taken from RS Means, Vendor
discussions and historical data. The ROM estimates were then input into the BLCCS5 program as
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alternate scenarios. The ROM costs were used as the initial capital costs. For annual O&M
costs we used historical data from other projects of this type. Periodic maintenance values were
calculated for the systems that require replacement. These values were estimated at various
intervals based on partial or complete replacement of systems as technology changed or
equipment degraded over time.

4.4.2 LCC Summary

Construction costs and periodic costs are compiled for each alternative. The order of magnitude
costs for each alternative are set to be incurred after the first year of evaluation. The result is a
lower present value (PV) for the initial capital cost (ECC) than is shown in the cost estimate
sheets provide in Appendix B.

Recurring costs are compiled in two ways, annually and periodically. Annual costs are normal
and customary maintenance / operational costs and are incurred regularly. These costs are
compiled annually over the 30 year evaluation period with a 2% inflation value assigned over the
term of the evaluation. Periodic costs are assigned at various intervals for each alternative. The
same 2% inflation has been assigned to all periodic costs. General service station energy
consumption costs are included as annual costs, along with any specific additional energy costs

which are unique to each scenario.

4.4.3 LCC Results

Initial Total Recurring
Tank . Cost Costs for 30
Configuration Advantages Disadvantages Installed Year Design
Life
. Allow fuel receipt via gravity 1. Requires additional component
Direct Bury Cheaper than other configurations testing and leak detection monitoring
Underground Tanks Allows installation on compact site $747.077 $2.557.630
locations. ’ B
Provides force protection
Requires a simple housekeeping pad 1. Requires pumped fuel receipt
Aboveground Tanks below tank for tank sizes up to 12,000 2. Requires interior coating
gallons (Class I liquids) instead of 3. Requires protective exterior coatings
complete secondary containment 4. Requires tank-top access platform
5. Requires larger site $1,316,029 $3,637,597
6. Higher fire and safety risks than for
other configurations
7. ATFP considerations add to the
overall system cost
Provides force protection 1. Vaults susceptible to movement,
Below-Grade Vaulted . Allows gravity fill cracks and leaks
Tanks . Allows fuel dispensing units to be 2. Expensive to construct
mounted directly onto the tank for 3. Confined space entry rules apply
space-savings. 4. Requires interior coating $1,785,393 $5,420,364
5. Requires protective exterior coatings
6. Requires vault ventilation and vapor
detection system
7. Requires larger site
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4.4.4 LCC Discussion

Per the chart above, the direct-bury underground storage tank configuration has the lowest
installation (construction) cost and also the lowest recurring costs over the 30 year lifespan
analysis period. For most site locations, this is the recommended configuration. The chart also
includes advantages, disadvantages and other factors which should be considered. Paragraph 3.2
summarizes many of these “intangible” factors which don’t necessarily impact the system costs
but are still important to consider. Also, adjustment factors for unique / unusual site conditions
are described and estimated in Section 3.0.

There have been numerous recent improvements in the materials, features, and installation and
testing requirements for direct bury underground tank systems. Early UST systems included
single wall steel tanks with inadequate coatings and cathodic protection, direct-buried
mechanical joints, and poor construction and inspection techniques. Now, there are numerous
improvements to UST systems, including double wall fiberglass tanks and piping with built-in
inspection / testing features, access sumps below dispensers and at tank manways with
continuous monitoring probes, advanced tank gauging and leak detection technologies, and more
stringent construction, installation, permitting and operational testing requirements of the system.
With all of these features, the chance of an undetected spill from a UST system is thought to be
negligible. Along with more-rigorous monthly, annual and triennial system testing and
inspection requirements during the operational life of the facility, underground storage tank
systems are more reliable than ever.
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Army Air Force Exchange Service (AAFES)
Gasoline Storage and Dispensing Systems at Xpress Stores

Life Cycle Cost (LCC) Study

AAFES operates approximately 500 motor fuel stations located on Army and Air
Force Installations around the world. These stations are usually co-located with an
Xpress store. The Xpress stores are similar to a commercial convenience store.
Initial construction is funded with non-appropriated funds, with follow-on
maintenance and repair costs (except the dispensers) paid by the individual
installation using appropriated funds.

The scope of this study includes all piping, tanks, tank appurtenances, receipt hardware,
and fuel handling equipment up to and excluding the dispensers/meters. This includes
everything from product receipt up to the above ground dispensers.

Reference: Department of Air Force, Air Force Civil Engineering Center, Preliminary
Final Report with LCC Evaluation and Decision Matrix, Contract FA8903-08-D-8794,
Task Order No. 4C02 dated March 2015.

Statement of Work

Life Cycle Cost Investigation of direct bury Underground Storage Tanks (USTs)/Above
Ground Storage Tanks (ASTs)/ Above Ground Storage Tanks in Below Grade Fuel
Vaults. The goal is to present planners with metrics that will allow them to select the best
motor fuel storage system in terms of Life Cycle Cost consistent with applicable criteria
when adjusted for certain site specific impacts.

Period of Performance: 90 Days

General Requirement: Accomplish an expanded cost analysis based on the Referenced
Study to compare the total life cycle costs of three types of retail fuel tank/distribution
systems: (1.) standard direct bury USTs, (2.) ASTs, and (3.) below grade vaulted tanks.
The comparison should include initial capital cost to construct and all cost to operate and
maintain each system during the systems’ expected life. Life expectancy is defined at 30
years. Provide a detailed description of the materials and equipment used in the analysis.
Each contributing cost item should be broken out and described for each type system.
AE will make a recommendation on the lowest cost option and will summarize best
practice currently used for commercial service stations.

Applicable Documents:

AE study shall comply with all applicable Federal, State, and Local Statutes, Instruction,
Manuals, Handbooks, regulations, Guidance, Policy Letters, and rules (including all
changes and amendments as of the date of this task order), and Presidential Executive



Orders, Air Force/Army/Military Criteria; National Association of Corrosion Engineers
(NACE); American Petroleum Institute (API); National Fire Protection Association
(NFPA); Petroleum Equipment Institute (PEI); Steel Structures and Painting Counsel
(SSPC); National Electrical Code (NEC);Federal and State Environmental Regulations,
including all changes and amendments in effect on the date of the issuance of this task
order. The following is a partial list of the most important technical references that the
AE shall consider:

e NFPA 30 Flammable and Combustible Liquids Code

e NFPA 30A Code for Motor Fuel Dispensing Facilities and Repair

Garages

UFC 3-460-01 Design: Petroleum Fuels Facilities

UFC 3-460-03 Operation and Maintenance of Petroleum Systems

UFC 3-570-01 Cathodic Protection

UFGS Division 33 — Utilities

= Section 33 56 10, Factory-Fabricated Fuel Storage Tanks
= Section 33 58 00 Leak Detection for Fueling Systems

e AFI 23-201 Fuels Management

e API RP 1615 Installation of Underground Petroleum Storage Systems

e API RP 1626 Storing and Handling Ethanol and Gasoline-Ethanol
Blends at Distribution Terminals and Filling Stations

e API RP 1632 Cathodic Protection of Underground Petroleum Storage
Tanks and Piping Systems

e STI Handbook of Storage Tank Systems

e T.0.42B-1-1 Quality Control of Fuels and Lubricants

e T.0.37A-1-101 Fuel, Water, and Lubricant Dispensing Equipment

e T.0. 37-1-1: General Operation and Inspection of Installed Fuel Storage
and Dispensing Systems.

e Latest editions of applicable Recommended Practices of API and PEI,
including, API 1007, PEI RP100, PEI RP200, PEI RP300, PEI RP900,
PEI RP1200

e 40 CFR 112, 40 CFR 280

e 40 CFR 63CCCCCC

Background: The Exchange constructs new Express (Retail) Fuel Dispensing Facilities
on Army and Air Force Installations to support the military mission and authorized
patrons. They construct these facilities with Non-Appropriated Funds and then turn
ownership over to the Services for maintenance; however, the Exchange operates the
facilities. These facilities primarily use Underground Storage Tanks (USTSs) since these
facilities most resemble commercial convenience stores. However, at some locations
throughout the country the individual Base/Post requests ASTs or ASTs in below grade
vaults. Some of the reasoning given behind the requests has been related to less stringent
regulation requirements for ASTSs, site location restraints (due to potential soil or water
conditions), reduced operation and maintenance costs, or a variety of other reasons. In the
past, the Exchange has compiled data on life cycle costs (in-house) for the three fuel
systems, but in an effort to provide an independent study, would like to obtain an



Investigative Cost Analysis of the three fuel systems described over a thirty year period.
The baseline should reflect the initial construction cost of each system for comparison for
a complete retail system up to but not including dispensers. The AE will use the
referenced Report as a starting point to update and expand with a breakout of those line
items that contribute to the LCC of all three tank systems in various locations. The
emphasis of this study is to clearly show detail on ALL maintenance costs including
but not limited to recurring environmental compliance; safety and fire inspections;
or maintenance actions unique to each of the three tank systems. This is to clearly
show the sustainment burden placed upon the local host service for each tank
system. Also include descriptions of impacts that may not have a direct recurring
cost such as added real estate required for ASTs.

Site Location: The study will be based on three generic fuel systems. In addition to
breakouts for each cost line item, the AE will develop adjustment factors for locations in
more environmentally sensitive jurisdictions such as Florida, California, and New York.
Adjustment factors will also be applied for locations prone to natural events such as
hurricanes, tornados, and earthquakes as well as other impacts such as corrosion impacts
in coastal locations. The AE will identify other locations where local criteria could
impact life cycle cost either up or down.

Assumptions:
The typical retail petroleum system includes tanks with remote dispensers.

Dirct Bury Double Wall USTs:

1. Assume one 15,000 gallon regular tank, one 20,000 gallon split compartment tank
for regular and premium, fiberglass, double-wall USTs, double-walled rigid
fiberglass lines, with interstitial monitoring, and piping to eight fuel dispensers.
Environmental Compliance
3. What are the impacts of the latest Federal EPA requirements

no

AST’s:

1. Assume three 12,000 gallon double-wall steel tanks with at least one adequately
sized off-loading pump to transfer fuel from tanker trucks to the tanks. Include a
containment system around the tanks and above ground lines within the
containment with a transition sump to below ground piping to eight fuel
dispensers.

Include all costs for ATFP and damage protection.

Consider all additional costs for fuel off-loading fees

AE will state the maximum allowable size for AST systems

The AST should include the cost of an engineered concrete dike to contain a
potential spill, transfer pumps for off-loading and a 10°-12” high chain link fence
with plastic slats and appropriate bonding/grounding.
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6. Natural disasters such as hurricanes, tornados, and earthquakes in locations
where applicable
7. Consideration towards corrosion resultant from salt air in costal locations.

Below Grade Vaulted:

1. Assume three 12000 gallon single-wall steel ASTs in concrete fuel vaults and
eight fuel dispensers.

2. Costs associated with inspection access including confined space entry

3. A requirement for the below grade fuel vaults is an engineered vault ventilation
system with a Mine Safety Administration vapor monitoring system as well as a
fire suppression system (2” steel piping) leading to each vault where foam can be
injected. Assume a continuously running ventilation system. Assume repair and
inspection work on items in vault is permit-required confined space entry. See
NFPA 30A, 4.3.3 and example drawings for additional details.

4. Natural disasters such as hurricanes, flooding, and earthquakes in locations where
applicable. Additional concrete anchoring for the fuel vaults outer perimeter is
required in high groundwater locations and should be included.

General Assumptions: Site construction of all three types of systems should generally
meet the applicable standards and practices in Applicable Documents above and any
apparent deviations from these standards should be noted.

For initial cost estimation purposes, all three fuel systems should exclude the cost of the
fuel dispensers and the canopy over the dispensers.

All of the systems will include the cost of electrical and a TLS 450 Plus Veeder Root
Console with sensors in every sump where fuel could accumulate. The Exchange
standard UST system is double-walled fiberglass tanks with double-walled fiberglass
lines. The tank vaults should contain liquid and vapor sensors that operate as required by
NFPA 30A, paragraph 4.3.3.7.

Tanks in all systems must meet requirements of 40 CFR 63CCCCCC for throughput of
over 100,000 gallons, including drop tubes, vapor balance fills, pressure vent caps, and
appropriate testing at start up and every 3 years.

As the Initial baseline costs will be established for the cost of the construction of each
system, the cost for Operation/Maintenance/Regulatory Compliance must be provided for
each distinct fuel system and listed separately as Military vs The Exchange cost over a
period of thirty years.

Assume that the local fire code does not prohibit the use of ASTs for retail fuel.

Architect-Engineer (AE) Qualifications:

AE shall demonstrate experience with design, construction and maintenance of all three
retail fuel systems (USTs, ASTs, and vaulted ASTs). Experience with design



engineering and cost estimation of these systems is mandatory. The AE shall show at
least three projects (preferably one of each system type) within the last five years on US
military bases. The project engineer shall have at least ten years of experience in the
design of fuel handling and storage systems and shall show demonstrated knowledge of
commercial and military service station design.

Deliverables:

AE Qualifications. One draft and one final report in electronic format, which will
include:

Report will provide sources of data used, such as “Manufacturer Product Brochure,”
“industry knowledge,” “published contract data,” etc.

Use Excel spreadsheet or other suitable chart to display and compare cost data on each
system.

Report shall be in the following format, unless mutually agreed between contracting
officer and contractor.

Title Page
Table of Contents

Executive Summary with Cost breakdown for each of the three systems. Each
cost line item will include a cost factor to include increases or decreases based on
special requirements within certain jurisdictions with more stringent requirement.
An example of this would be environmental regulations which go beyond Federal
EPA requirements. AE shall make a recommendation on the best overall system.

Overview
Contributing Cost Line Item Descriptions
Standards for System Construction, Operation and Maintenance
See Applicable Documents above
Contributing Life Cycle Cost Items (AE may choose to add others)
A. Construction Costs (including site preparation)
1. System physical parts (tanks, piping, pumps including loading pumps for
above grade tanks, normal tank vents, emergency vents, electrical wiring,

monitors & sensors, concrete cover or pad or vault, etc.)
2. Labor costs for qualified installers
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Equipment costs
Testing and Environmental compliance costs
Other costs

B. Operational costs

1.

2.
3.
4.

Electrical costs (pumps, fans, monitoring and system costs excluding
canopy lighting)

Manpower costs

Added Fuel delivery costs associated with pumping to above ground tanks
Other costs (that the contractor recommends and should be considered for
a useful comparison).

C. Maintenance Costs

1.

2.
3.

5.
6.

Inspection, testing, including structural features and electrical and
monitoring systems

Overfill or spill cleanup (including spill bucket emptying)

Repairs expected & cost (such as off-loading pumps for Above-grade
ASTS)

Surface coating.

Other costs (that the contractor recommends and should be considered for
a useful comparison).

D. Regulatory and Environmental Compliance Costs

BOoo~NoTGR~LDNE

Registration fees,

Registration process costs (filling out paperwork, etc.,)

Spill notification,

Site cleanup in event of a spill

Site closure costs

Inspection costs under 40 CFR 112

Inspection costs under 40 CFR 280 as currently proposed by USEPA
Inspection costs under 40 CFR 63 CCCCCC

Spill Response Plan costs under 40 CFR 112 (creating, updating)

. Other costs (that the contractor recommends and should be considered for

a useful comparison).

Opinions/Findings:

Provide a basic determination whether the systems have an EPA third party
certification for leak detection. (Pressurized lines and tank tightness).

Safety/Force Protection. Comment on the safety and Anti-Terrorism/Force
Protection capabilities/risks of each system.

Estimated costs to remove each system at end of life, less any salvage value. This
should include costs to close and remove the system in accordance with
applicable regulations.



Appendix will include qualifications and experience of AE personnel who
prepared the study.

Reports: AE Qualifications will be provided with the cost and technical
proposal. Draft Report will be completed within 30 days of Notice to proceed.
AAFES will return comments on the Draft report with 21 days. Final Report will
be completed with 14 days following receipt of AAFES comments.

Exchange POC will be:

Patrick Mumme

Exchange Real Estate Division
214-312-4342 mummepg@aafes.com
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AAFES LCC Study — 1/27/17 Kickoff Phonecon Minutes

Participants:
Mark Furr, Larry Beasley — Robert and Company
Pat Mumme, Robert Largent, Cpt. Green, Greg Smith — AAFES

Discussion Items:

1.

o vk wnN

N

10.

11.
12.
13.

Study to focus on operational / regulatory / compliance costs (harder to quantify than
construction costs).

Look at total LCCs, including all environmental costs.

UG piping on AST systems is not typically regulated, but UG piping on UST systems is regulated.
Consider local factors and impacts.

Check environmental compliance requirements.

For AST and AST vaulted systems, consider the larger required site footprint / site development
costs. Also need fencing / bollards for these type systems.

Use a 30 year analysis period for LCC.

Vaulted option: consider vault transportation costs — critical cost items for this scenario. Core
Engineers is a suggested source for these vaults.

Scenarios do not need to consider the dispensers and associated LCC costs, as these are
identical regardless of the scenario.

All UG piping to dispensers is the flexible DW type (typical commercial type). Lengths of UG
piping shall be shorter for the UST tank system than the other options.

AST option shall use FireGuard UL 2085 type tanks.

AST option uses just one offload pumping system which is connected to all 3 tanks.

Assume typical Veeder Root tank control systems.
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Appendix 4 -LIFE CYCLE COST DATA



NIST BLCC 5.3-16: Lowest LCC

Consistent with Federal Life Cycle Cost Methodology in OMB Circular A-94

General Information

File Name:

Date of Study:
Analysis Type:
Project Name:
Project Location:
Analyst:

Base Date:

Beneficial Occupancy
Date:

Study Period:
Discount Rate:

Discounting
Convention:

Lowest LCC

C:\Users\Shawn\Google Drive\RAC Work\1700300 AAFES Service Station\Cost Estimate Files\17003 Updated
7'11'17 mhf edits\1700300 AAFES Tank Comparison 7'11'17.xml

Comparative Present-Value Costs of Alternatives

(Shown in Ascending Order of Initial Cost, * = Lowest LCC)

Alternative

Initial Cost (PV) Life Cycle Cost (PV)

Scenario #1 Dual Fiberglass UST's $747,077 $2,236,973 *

Scenario #2 Three (3) AST's

$1,316,029 $3,432,170

Scenario #3 Three (3) Tanks in a Vault $1,785,393 $4,936,920

Tue Jul 11 15:35:26 EDT 2017
MILCON Analysis, Non-Energy Project
AAFES Gasoline Station Tank

U.S. Average

Robert and Company

April 1,2017

April 1,2018

30 years 0 months (April 1, 2017 through March 31, 2047)
3.5%

Mid-Year



NIST BLCC 5.3-16: Summary LCC

Consistent with Federal Life Cycle Cost Methodology in OMB Circular A-94
General Information

C:\Users\Shawn\Google Drive\RAC Work\1700300 AAFES Service Station\Cost Estimate Files\17003 Updated

File Name: 7'11'17 mhf edits\ 1700300 AAFES Tank Comparison 7'11'17.xml
Date of Study: Tue Jul 11 15:34:55 EDT 2017
Analysis Type: MILCON Analysis, Non-Energy Project
Project Name: AAFES Gasoline Station Tank
Project Location: U.S. Average
Analyst: Robert and Company
Base Date: April 1,2017
Occupancy Date April1,2018
Study Period: 30 years 0 months (April 1, 2017 through March 31, 2047)
Discount Rate: 3.5%
s

Discount and Escalation Rates are NOMINAL (inclusive of general inflation)

Alternative: Scenario #1 Dual Fiberglass UST's
LCC Summary

Present Value Annual Value

Initial Cost Paid By Agency $747,077 $40,623
Energy Consumption Costs $0 $0
Energy Demand Costs $0 $0
Energy Utility Rebates $0 $0
Water Usage Costs $0 $0
Water Disposal Costs $0 $0
Routine Annually Recurring OM&R Costs $1,398,021 $76,018
Routine Non-Annually Recurring OM&R Costs $91,875 $4,996
Major Repair and Replacement Costs $0 $0
Less Remaining Value $0 $0

Total Life-Cycle Cost $2,236,973 $121,637



Alternative: Scenario #2 Three (3) AST's
LCC Summary

Present Value Annual Value

Initial Cost Paid By Agency $1,316,029 $71,560
Energy Consumption Costs $26,972 $1,467
Energy Demand Costs $0 $0
Energy Utility Rebates $0 $0
Water Usage Costs $0 $0
Water Disposal Costs $0 $0
Routine Annually Recurring OM&R Costs $1,933,929 $105,158
Routine Non-Annually Recurring OM&R Costs $155,239 $8,441
Major Repair and Replacement Costs $0 $0
Less Remaining Value $0 $0
Total Life-Cycle Cost $3,432,170 $186,626

Alternative: Scenario #3 Three (3) Tanks in a Vault
LCC Summary

Present Value Annual Value

Initial Cost Paid By Agency $1,785,393 $97,082
Energy Consumption Costs $35,963 $1,956
Energy Demand Costs $0 $0
Energy Utility Rebates $0 $0
Water Usage Costs $0 $0
Water Disposal Costs $0 $0
Routine Annually Recurring OM&R Costs $2,912,544 $158,371
Routine Non-Annually Recurring OM&R Costs $203,019 $11,039
Major Repair and Replacement Costs $0 $0
Less Remaining Value $0 $0

Total Life-Cycle Cost $4,936,920 $268,448



NIST BLCC 5.3-16: Detailed LCC Analysis

Consistent with Federal Life Cycle Cost Methodology in OMB Circular A-94

General Information

File Name:

Date of Study:
Analysis Type:

Project Name:

Project Location:

Analyst:
Base Date:

Beneficial

Occupancy Date:

Study Period:
Discount Rate:

Discounting
Convention:

C:\Users\Shawn\Google Drive\RAC Work\1700300 AAFES Service Station\Cost Estimate Files\17003 Updated
7'11'17 mhf edits\1700300 AAFES Tank Comparison 7'11'17.xml

Tue Jul 11 15:33:51 EDT 2017
MILCON Analysis, Non-Energy Project
AAFES Gasoline Station Tank

U.S. Average

Robert and Company

April 1,2017

April 1,2018

30 years 0 months (April 1, 2017 through March 31, 2047)
3.5%

Mid-Year

Discount and Escalation Rates are NOMINAL (inclusive of general inflation)

Alternative: Scenario #1 Dual Fiberglass UST's

Initial Cost Data (not Discounted)

Initial Capital Costs

(adjusted for price escalation)

Initial Capital Costs for All Components: $747,077

Component: Scenario #1 Dual Fiberglass UST's

Cost-Phasing

Date
April 1,2017

Total (for Component)

Portion Yearly Cost

100% $747,077

$747,077



Life-Cycle Cost Analysis

Initial Capital Costs

Energy Costs
Energy Consumption Costs
Energy Demand Charges
Energy Utility Rebates

Subtotal (for Energy):

Water Usage Costs

Water Disposal Costs

Routine Operating, Maintenance & Repair Costs
Component: Scenario #1 Dual Fiberglass UST's
Routine Annually Recurring Costs

Routine Non-Annually Recurring Costs

Subtotal (for OM&R):

Major Repair and Replacements

Component: Scenario #1 Dual Fiberglass UST's

Subtotal (for Repair and Replacements):

Residual Value of Original Capital Components

Component: Scenario #1 Dual Fiberglass UST's

Subtotal (for Residual Value):

Residual Value of Major Repair and Replacements

Component: Scenario #1 Dual Fiberglass UST's

Subtotal (for Residual Value):

Total Life-Cycle Cost

Emissions Summary

Energy Name Annual Life-Cycle
Total:
co2 0.00kg 0.00kg
S02 0.00kg 0.00kg
NOXx 0.00kg 0.00kg

Present Value Annual Value

$747,077 $40,623
$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0
$1,398,021 $76,018
$91,875 $4,996
$1,489,896 $81,014
$0 $0

$0 $0

$0 $0

$0 $0

$0 $0

$0 $0
$2,236,973 $121,637



Alternative: Scenario #2 Three (3) AST's

Initial Cost Data (not Discounted)

Initial Capital Costs

(adjusted for price escalation)

Initial Capital Costs for All Components: $1,316,029

Component: Scenario #2 Three (3) AST's

Cost-Phasing

Date Portion Yearly Cost
April 1, 2017 100% $1,316,029
Total (for Component) $1,316,029

Energy Costs: Offload System Electrical Costs

(base-year dollars)

Average Average

Average

Annual Usage Price/Unit Annual Cost Annual Demand Annual Rebate

9,000.0 kWh $0.12000 $1,080

Life-Cycle Cost Analysis

Initial Capital Costs

Energy Costs
Energy Consumption Costs
Energy Demand Charges
Energy Utility Rebates

Subtotal (for Energy):

Water Usage Costs

Water Disposal Costs

Routine Operating, Maintenance & Repair Costs

Component: Scenario #2 Three (3) AST's

Routine Annually Recurring Costs

Routine Non-Annually Recurring Costs

Subtotal (for OM&R):

Major Repair and Replacements

$0

$0

Present Value Annual Value

$1,316,029 $71,560
$26,972 $1,467
$0 $0

$0 $0
$26,972 $1,467
$0 $0

$0 $0
$1,933,929 $105,158
$155,239 $8,441
$2,089,169 $113,600



Component: Scenario #2 Three (3) AST's $0 $0

Subtotal (for Repair and Replacements): $0 $0
Residual Value of Original Capital Components

Component: Scenario #2 Three (3) AST's $0 $0

Subtotal (for Residual Value): $0 $0
Residual Value of Major Repair and Replacements

Component: Scenario #2 Three (3) AST's $0 $0

Subtotal (for Residual Value): $0 $0
Total Life-Cycle Cost $3,432,170 $186,626

Emissions Summary

Energy Name Annual Life-Cycle

Offload System Electrical Costs:

co2 5,884.05 kg 170,617.27 kg

$02 29.65 kg 859.73 kg

NOXx 8.78 kg 254.63 kg
Total:

Cc0o2 5,884.05 kg 170,617.27 kg

$02 29.65 kg 859.73 kg

NOx 8.78 kg 254.63 kg



Alternative: Scenario #3 Three (3) Tanks in a Vault

Initial Cost Data (not Discounted)

Initial Capital Costs

(adjusted for price escalation)

Initial Capital Costs for All Components: $1,785,393

Component: Scenario #3 Three (3) Tanks in a Vault

Cost-Phasing

Date Portion Yearly Cost
April 1, 2017 100% $1,785,393
Total (for Component) $1,785,393

Energy Costs: Ventilate and Continually Monitor Vault

(base-year dollars)

Average Average Average Average
Annual Usage Price/Unit Annual Cost Annual Demand Annual Rebate

12,000.0 kWh $0.12000 $1,440 $0 $0

Life-Cycle Cost Analysis

Present Value Annual Value

Initial Capital Costs $1,785,393 $97,082
Energy Costs
Energy Consumption Costs $35,963 $1,956
Energy Demand Charges $0 $0
Energy Utility Rebates $0 $0
Subtotal (for Energy): $35,963 $1,956
Water Usage Costs $0 $0
Water Disposal Costs $0 $0
Routine Operating, Maintenance & Repair Costs
Component: Scenario #3 Three (3) Tanks in a Vault
Routine Annually Recurring Costs $2,912,544 $158,371
Routine Non-Annually Recurring Costs $203,019 $11,039
Subtotal (for OM&R): $3,115,563 $169,410

Major Repair and Replacements



Component: Scenario #3 Three (3) Tanks in a Vault $0 $0

Subtotal (for Repair and Replacements): $0 $0
Residual Value of Original Capital Components

Component: Scenario #3 Three (3) Tanks in a Vault $0 $0

Subtotal (for Residual Value): $0 $0
Residual Value of Major Repair and Replacements

Component: Scenario #3 Three (3) Tanks in a Vault $0 $0

Subtotal (for Residual Value): $0 $0
Total Life-Cycle Cost $4,936,920 $268,448

Emissions Summary

Energy Name Annual Life-Cycle

Ventilate and Continually Monitor Vault:

COo2 7,845.40 kg 227,489.69 kg

S02 39.53kg  1,146.31kg

NOx 11.71 kg 339.51 kg
Total:

co2 7,845.40 kg 227,489.69 kg

S02 39.53kg  1,146.31kg

NOx 11.71 kg 339.51 kg



NIST BLCC 5.3-16: Cash Flow Analysis

Consistent with Federal Life Cycle Cost Methodology in OMB Circular A-94

General Information

File Name:

Date of Study:
Analysis Type:

Project Name:

C:\Users\Shawn\Google Drive\RAC Work\1700300 AAFES Service Station\Cost Estimate Files\17003 Updated
7'11'17 mhf edits\1700300 AAFES Tank Comparison 7'11'17.xml

Project Location:

Analyst:
Base Date:

Beneficial

Occupancy Date:

Study Period:

Tue Jul 11 15:34:19 EDT 2017
MILCON Analysis, Non-Energy Project
AAFES Gasoline Station Tank

U.S. Average

Robert and Company

April 1,2017

April 1,2018

30 years 0 months (April 1, 2017 through March 31, 2047)

Mid-year cash-flow convention used

All costs in current dollars (including general inflation)

Alternative: Scenario #1 Dual Fiberglass UST's

Initial Capital

Costs

Component: Scenario #1 Dual Fiberglass UST's

Year Beginning
Apr 2017

Total

Capital Investment Costs

Year Beginning
Apr 2017
Apr 2018
Apr 2019
Apr 2020
Apr 2021
Apr 2022
Apr 2023
Apr 2024
Apr 2025
Apr 2026
Apr 2027
Apr 2028
Apr 2029
Apr 2030

Total
$747,077
$747,077

Initial

Total

$747,077 $747,077

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0



Apr 2031
Apr 2032
Apr 2033
Apr 2034
Apr 2035
Apr 2036
Apr 2037
Apr 2038
Apr 2039
Apr 2040
Apr 2041
Apr 2042
Apr 2043
Apr 2044
Apr 2045
Apr 2046

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Total

Operating-Related Costs

$747,077 $747,077

Year Beginning Recurring Non-Recurring

Apr 2017
Apr 2018
Apr 2019
Apr 2020
Apr 2021
Apr 2022
Apr 2023
Apr 2024
Apr 2025
Apr 2026
Apr 2027
Apr 2028
Apr 2029
Apr 2030
Apr 2031
Apr 2032
Apr 2033
Apr 2034
Apr 2035
Apr 2036
Apr 2037
Apr 2038

$0
$61,808
$63,045
$64,306
$65,592
$66,903
$68,242
$69,607
$70,999
$72,418
$73,867
$75,345
$76,851
$78,387
$79,956
$81,556
$83,186
$84,849
$86,547
$88,279
$90,043
$91,843

$0
$0
$0
$0
$10,283
$0
$0
$10,913
$0
$0
$11,580
$0
$0
$12,289
$0
$0
$54,225
$0
$0
$13,840
$0
$0

Total
$0
$61,808
$63,045
$64,306
$75,875
$66,903
$68,242
$80,520
$70,999
$72,418
$85,447
$75,345
$76,851
$90,676
$79,956
$81,556
$137,411
$84,849
$86,547
$102,119
$90,043
$91,843



Apr 2039 $93,681 $14,686 $108,368
Apr 2040 $95,556 $0 $95,556
Apr 2041 $97,466 $0 $97,466
Apr 2042 $99,414 $15,586  $114,999
Apr 2043 $101,403 $0 $101,403
Apr 2044 $103,433 $0 $103,433
Apr 2045 $105,500 $16,540 $122,040
Apr 2046 $107,606 $0 $107,606
Total $2,397,688 $159,942 $2,557,629
Sum of All Cash Flows

Year Beginning Capital

Apr 2017
Apr 2018
Apr 2019
Apr 2020
Apr 2021
Apr 2022
Apr 2023
Apr 2024
Apr 2025
Apr 2026
Apr 2027
Apr 2028
Apr 2029
Apr 2030
Apr 2031
Apr 2032
Apr 2033
Apr 2034
Apr 2035
Apr 2036
Apr 2037
Apr 2038
Apr 2039
Apr 2040
Apr 2041
Apr 2042
Apr 2043
Apr 2044
Apr 2045
Apr 2046

$747,077
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

OM&R Total
$0 $747,077
$61,808 $61,808
$63,045 $63,045
$64,306 $64,306
$75,875 $75,875
$66,903 $66,903
$68,242 $68,242
$80,520 $80,520
$70,999 $70,999
$72,418 $72,418
$85,447 $85,447
$75,345 $75,345
$76,851 $76,851
$90,676 $90,676
$79,956 $79,956
$81,556 $81,556
$137,411 $137,411
$84,849 $84,849
$86,547 $86,547
$102,119 $102,119
$90,043 $90,043
$91,843 $91,843
$108,368 $108,368
$95,556 $95,556
$97,466 $97,466
$114,999 $114,999
$101,403 $101,403
$103,433 $103,433
$122,040 $122,040
$107,606 $107,606



Total $747,077 $2,557,629 $3,304,706

Alternative: Scenario #2 Three (3) AST's

Initial Capital Costs

Component: Scenario #2 Three (3) AST's

Year Beginning Total
Apr 2017 $1,316,029
Total $1,316,029

Capital Investment Costs

Year Beginning Initial Total

Apr 2017 $1,316,029 $1,316,029
Apr 2018 $0 $0
Apr 2019 $0 $0
Apr 2020 $0 $0
Apr 2021 $0 $0
Apr 2022 $0 $0
Apr 2023 $0 $0
Apr 2024 $0 $0
Apr 2025 $0 $0
Apr 2026 $0 $0
Apr 2027 $0 $0
Apr 2028 $0 $0
Apr 2029 $0 $0
Apr 2030 $0 $0
Apr 2031 $0 $0
Apr 2032 $0 $0
Apr 2033 $0 $0
Apr 2034 $0 $0
Apr 2035 $0 $0
Apr 2036 $0 $0
Apr 2037 $0 $0
Apr 2038 $0 $0
Apr 2039 $0 $0
Apr 2040 $0 $0
Apr 2041 $0 $0
Apr 2042 $0 $0
Apr 2043 $0 $0
Apr 2044 $0 $0

Apr 2045 $0 $0



Apr 2046

$0

$0

Total

Operating-Related Costs

$1,316,029 $1,316,029

Year Beginning Recurring Non-Recurring Energy Consumption Energy Demand Energy Rebate

Apr 2017 $0 $0
Apr 2018 $85,501 $0
Apr 2019 $87,212 $0
Apr 2020 $88,957 $0
Apr 2021 $90,735 $3,247
Apr 2022 $92,549 $0
Apr 2023 $94,401 $0
Apr 2024 $96,290 $3,446
Apr 2025 $98,215 $0
Apr 2026 $100,178 $0
Apr 2027 $102,183 $3,657
Apr 2028 $104,228 $74,603
Apr 2029 $106,311 $0
Apr 2030 $108,436 $3,881
Apr 2031 $110,606 $0
Apr 2032 $112,819 $0
Apr 2033 $115,074 $45,302
Apr 2034 $117,374 $0
Apr 2035 $119,723 $0
Apr 2036 $122,119 $4,370
Apr 2037 $124,560 $0
Apr 2038 $127,049 $121,252
Apr 2039 $129,592 $4,638
Apr 2040 $132,186 $0
Apr 2041 $134,828 $0
Apr 2042 $137,522 $4,922
Apr 2043 $140,275 $0
Apr 2044 $143,082 $0
Apr 2045 $145,942 $5,223
Apr 2046 $148,855 $0
Total $3,316,801 $274,541
Sum of All Cash Flows

Year Beginning  Capital OM&R Total
Apr 2017 $1,316,029 $0 $1,316,029
Apr 2018 $0  $86,636  $86,636

$0
$1,135
$1,181
$1,220
$1,252
$1,283
$1,315
$1,349
$1,385
$1,419
$1,451
$1,484
$1,518
$1,550
$1,578
$1,605
$1,631
$1,657
$1,682
$1,710
$1,739
$1,770
$1,800
$1,831
$1,864
$1,898
$1,933
$1,968
$2,004
$2,041

$46,255

Total
$0 $0 $0
$0 $0 $86,636
$0 $0 $88,393
$0 $0 $90,177
$0 $0 $95,235
$0 $0 $93,832
$0 $0 $95,716
$0 $0 $101,086
$0 $0 $99,600
$0 $0 $101,596
$0 $0 $107,290
$0 $0 $180,315
$0 $0 $107,829
$0 $0 $113,867
$0 $0 $112,184
$0 $0 $114,424
$0 $0 $162,007
$0 $0 $119,031
$0 $0 $121,405
$0 $0 $128,200
$0 $0 $126,299
$0 $0 $250,071
$0 $0 $136,030
$0 $0 $134,017
$0 $0 $136,692
$0 $0  $144,342
$0 $0 $142,208
$0 $0 $145,051
$0 $0 $153,169
$0 $0 $150,895
$0 $0 $3,637,597



Apr 2019 $0 $88,393 $88,393

Apr 2020 $0  $90,177  $90,177
Apr 2021 $0  $95235  $95,235
Apr 2022 $0  $93,832  $93,832
Apr 2023 $0  $95716  $95,716
Apr 2024 $0 $101,086 $101,086
Apr 2025 $0  $99,600  $99,600
Apr 2026 $0  $101,596 $101,596
Apr 2027 $0  $107,290 $107,290
Apr 2028 $0 $180,315 $180,315
Apr 2029 $0  $107,829 $107,829
Apr 2030 $0 $113,867 $113,867
Apr 2031 $0  $112,184 $112,184
Apr 2032 $0  $114,424 $114,424
Apr 2033 $0  $162,007 $162,007
Apr 2034 $0  $119,031 $119,031
Apr 2035 $0  $121,405 $121,405
Apr 2036 $0  $128,200 $128,200
Apr 2037 $0  $126,299 $126,299
Apr 2038 $0  $250,071 $250,071
Apr 2039 $0  $136,030 $136,030
Apr 2040 $0  $134,017 $134,017
Apr 2041 $0  $136,692 $136,692
Apr 2042 $0  $144,342  $144,342
Apr 2043 $0  $142,208 $142,208
Apr 2044 $0  $145051 $145,051
Apr 2045 $0  $153,169 $153,169
Apr 2046 $0  $150,895 $150,895
Total $1,316,029 $3,637,597 $4,953,626

Alternative: Scenario #3 Three (3) Tanks in a Vault

Initial Capital Costs

Component: Scenario #3 Three (3) Tanks in a Vault

Year Beginning Total
Apr 2017 $1,785,393
Total $1,785,393

Capital Investment Costs

Year Beginning Initial Total

Apr 2017 $1,785,393 $1,785,393



Apr 2018
Apr 2019
Apr 2020
Apr 2021
Apr 2022
Apr 2023
Apr 2024
Apr 2025
Apr 2026
Apr 2027
Apr 2028
Apr 2029
Apr 2030
Apr 2031
Apr 2032
Apr 2033
Apr 2034
Apr 2035
Apr 2036
Apr 2037
Apr 2038
Apr 2039
Apr 2040
Apr 2041
Apr 2042
Apr 2043
Apr 2044
Apr 2045
Apr 2046

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Total

Operating-Related Costs

$1,785,393 $1,785,393

Year Beginning Recurring Non-Recurring Energy Consumption Energy Demand Energy Rebate

Apr 2017
Apr 2018
Apr 2019
Apr 2020
Apr 2021
Apr 2022
Apr 2023
Apr 2024
Apr 2025

$0
$128,766
$131,343
$133,972
$136,649
$139,381
$142,170
$145,015
$147,914

$0
$0
$0
$0
$4,330
$0
$0
$3,446
$0

$0
$1,514
$1,575
$1,627
$1,670
$1,711
$1,753
$1,799
$1,847

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0

Total

$0
$130,280
$132,918
$135,599
$142,649
$141,091
$143,923
$150,260
$149,761



Total

$0 $1,785,393

Apr 2026 $150,870 $0
Apr 2027 $153,889 $3,657
Apr 2028 $156,969 $93,254
Apr 2029 $160,107 $0
Apr 2030 $163,307 $3,881
Apr 2031 $166,575 $0
Apr 2032 $169,909 $0
Apr 2033 $173,305 $52,166
Apr 2034 $176,768 $0
Apr 2035 $180,306 $0
Apr 2036 $183,915 $4,370
Apr 2037 $187,590 $0
Apr 2038 $191,340 $181,877
Apr 2039 $195,169 $4,638
Apr 2040 $199,075 $0
Apr 2041 $203,054 $0
Apr 2042 $207,112 $4,922
Apr 2043 $211,257 $0
Apr 2044 $215,485 $0
Apr 2045 $219,792 $6,964
Apr 2046 $224,179 $0
Total $4,995,183 $363,505
Sum of All Cash Flows

Year Beginning  Capital OM&R

Apr 2017 $1,785,393

Apr 2018 $0 $130,280
Apr 2019 $0 $132,918
Apr 2020 $0 $135,599
Apr 2021 $0 $142,649
Apr 2022 $0  $141,091
Apr 2023 $0 $143,923
Apr 2024 $0 $150,260
Apr 2025 $0 $149,761
Apr 2026 $0 $152,762
Apr 2027 $0 $159,481
Apr 2028 $0  $252,202
Apr 2029 $0  $162,131
Apr 2030 $0 $169,255
Apr 2031 $0 $168,680
Apr 2032 $0 $172,049
Apr 2033 $0  $227,645

$130,280
$132,918
$135,599
$142,649
$141,091
$143,923
$150,260
$149,761
$152,762
$159,481
$252,202
$162,131
$169,255
$168,680
$172,049
$227,645

$1,892
$1,934
$1,978
$2,024
$2,067
$2,105
$2,140
$2,175
$2,209
$2,243
$2,280
$2,319
$2,360
$2,400
$2,441
$2,486
$2,531
$2,577
$2,625
$2,672
$2,721

$61,673

$0 $0 $152,762
$0 $0 $159,481
$0 $0  $252,202
$0 $0 $162,131
$0 $0 $169,255
$0 $0 $168,680
$0 $0  $172,049
$0 $0  $227,645
$0 $0 $178,977
$0 $0 $182,549
$0 $0  $190,565
$0 $0 $189,910
$0 $0 $375,577
$0 $0  $202,207
$0 $0 $201,516
$0 $0 $205,539
$0 $0 $214,565
$0 $0 $213,834
$0 $0 $218,110
$0 $0 $229,429
$0 $0 $226,900
$0 $0 $5,420,361



Apr 2034
Apr 2035
Apr 2036
Apr 2037
Apr 2038
Apr 2039
Apr 2040
Apr 2041
Apr 2042
Apr 2043
Apr 2044
Apr 2045
Apr 2046

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$178,977
$182,549
$190,565
$189,910
$375,577
$202,207
$201,516
$205,539
$214,565
$213,834
$218,110
$229,429
$226,900

$178,977
$182,549
$190,565
$189,910
$375,577
$202,207
$201,516
$205,539
$214,565
$213,834
$218,110
$229,429
$226,900

Total

$1,785,393 $5,420,361 $7,205,754



NIST BLCC 5.3-16: Input Data Listing

Consistent with Federal Life Cycle Cost Methodology in OMB Circular A-94

General Information

C:\Users\Shawn\Google Drive\RAC Work\1700300 AAFES Service Station\Cost Estimate Files\17003 Updated

File Name: 7'11'17 mhf edits\ 1700300 AAFES Tank Comparison 7'11'17.xml
Date of Study: Tue Jul 11 15:33:07 EDT 2017
Analysis Type: MILCON Analysis, Non-Energy Project
Project Name: AAFES Gasoline Station Tank
Project Location: U.S. Average
Analyst: Robert and Company
Base Date: April 1,2017
Occupancy Date April1,2018
Study Period: 30 years 0 months (April 1, 2017 through March 31, 2047)
Discount Rate: 3.5%
s

Discount and Escalation Rates are NOMINAL (inclusive of general inflation)

Alternative: Scenario #1 Dual Fiberglass UST's

Component: Scenario #1 Dual Fiberglass UST's

Initial Investment

Initial Cost (base-year $): $747,077
Annual Rate of Increase: 2%
Expected Asset Life: 30 years 0 months
Residual Value Factor: 0%

Cost-Phasing

Cost Adjustment Factor: 2%

Years/Months (from Date) Date Portion
0 years 0 months April 1,2017 100%

Routine Recurring OM&R: Annual Maintenance

Amount: $50,000

Annual Rate of Increase: 2%

Usage Indices



From Date Duration Factor

April 1, 2018 Remaining 100%

Routine Recurring OM&R: 1. Maintenance of Leak Detection System Devices

Amount: $5,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Recurring OM&R: Release Detection Equipment Testing

Amount: $5,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 3 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 6 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 15 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 21 years 0 months
Amount: $5,000



Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 27 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Leak Detection System Replacement Year 15

Years/Months: 15 years 0 months
Amount: $30,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Overfill Prevention Inspections (operational checks)

Years/Months: 3 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Overfill Prevention Inspections (operational checks)

Years/Months: 6 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)

Years/Months: 9 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)

Years/Months: 12 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)

Years/Months: 15 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)



Years/Months: 18 years 0 months
Amount: $1,500

Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)

Years/Months: 21 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)

Years/Months: 24 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Overfill Prevention Inspections (operational checks)

Years/Months: 27 years 0 months
Amount: $1,500
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 9 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 12 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months: 18 years 0 months
Amount: $5,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 3 years 0 months
Amount: $3,000

Annual Rate of Increase: 2%



Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 6 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 9 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 12 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 15 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 18 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 21 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 24 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 27 years 0 months



Amount:

Annual Rate of Increase:

Routine Non-Recurring OM&R: Sump/Spill Bucket Test

Years/Months:
Amount:

Annual Rate of Increase:

$3,000
2%

24 years 0 months
$5,000
2%

Alternative: Scenario #2 Three (3) AST's

Energy: Offload System Electrical Costs

Annual Consumption: 9,000.0 kWh

Price per Unit: $0.12000
Demand Charge: $0
Utility Rebate: $0
Location: Alabama
Rate Schedule: Residential
State: U.S. Average

Usage Indices

From Date Duration Usage Index
April 1, 2018 Remaining 100%
Escalation Rates
From Date Duration Escalation
April 1, 2016 1 year 0 months 1.35%
April 1,2017 1 year 0 months 2.94%
April 1,2018 1 year 0 months 4.31%
April 1,2019 1 year 0 months 3.74%
April 1, 2020 1 year 0 months 2.84%
April 1, 2021 1 year 0 months 2.43%
April 1, 2022 1 year 0 months 2.51%
April 1, 2023 1 year 0 months 2.4%
April 1, 2024 1 year 0 months 2.85%
April 1, 2025 1 year 0 months 2.53%
April 1, 2026 1 year 0 months 2.29%
April 1, 2027 1 year 0 months 2.21%
April 1, 2028 1 year 0 months 2.31%
April 1,2029 1 year 0 months 2.36%
April 1,2030 1 year 0 months 1.9%



April 1,2031 1 year 0 months 1.71%
April 1,2032 1 year 0 months 1.64%
April 1,2033 1 year 0 months 1.63%
April 1,2034 1 year 0 months 1.48%
April 1,2035 1 year 0 months 1.63%
April 1,2036 1 year 0 months 1.66%
April 1,2037 1 year 0 months 1.79%
April 1,2038 1 year 0 months 1.71%
April 1,2039 1 year 0 months 1.68%
April 1,2040 1 year 0 months 1.79%
April 1,2041 1 year 0 months 1.84%
April 1,2042 1 year 0 months 1.81%
April 1,2043 1 year 0 months 1.84%
April 1,2044 1 year 0 months 1.84%
April 1,2045 1 year 0 months 1.81%
April 1, 2046 Remaining 1.83%

Component: Scenario #2 Three (3) AST's

Initial Investment

Initial Cost (base-year $): $1,316,029
Annual Rate of Increase: 2%
Expected Asset Life: 30 years 0 months
Residual Value Factor: 0%

Cost-Phasing

Cost Adjustment Factor: 2%

Years/Months (from Date) Date Portion
0 years 0 months April 1,2017 100%

Routine Recurring OM&R: Copy of: Annual Maintenance

Amount: $50,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Recurring OM&R: Manpower for Offload System



Amount: $20,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Recurring OM&R: Offload System Maintenance

Amount: $10,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Recurring OM&R: 7. STI SP001 Annual Inspection

Amount: $3,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Non-Recurring OM&R: Leak Detection System Replacement Year 15

Years/Months: 15 years 0 months
Amount: $30,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Formal STI SP001 Inspection Year 20

Years/Months: 20 years 0 months
Amount: $20,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Tank Painting Year 10

Years/Months: 10 years 0 months
Amount: $50,000

Annual Rate of Increase: 2%



Routine Non-Recurring OM&R: Tank Painting Year 20

Years/Months: 20 years 0 months
Amount: $50,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Pipe Painting Year 10

Years/Months: 10 years 0 months
Amount: $10,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Pipe Painting Year 20

Years/Months: 20 years 0 months
Amount: $10,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 3 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 6 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 9 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 12 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 15 years 0 months



Amount: $3,000

Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 18 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 21 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 24 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 27 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Alternative: Scenario #3 Three (3) Tanks in a Vault

Energy: Ventilate and Continually Monitor Vault

Annual Consumption: 12,000.0 kWh

Price per Unit: $0.12000
Demand Charge: $0
Utility Rebate: $0
Location: Alabama
Rate Schedule: Residential
State: U.S. Average

Usage Indices

From Date Duration Usage Index

April 1, 2018 Remaining 100%



Escalation Rates

From Date Duration Escalation
April 1,2016 1 year 0 months 1.35%
April 1, 2017 1 year 0 months 2.94%
April 1, 2018 1 year 0 months 4.31%
April 1, 2019 1 year 0 months 3.74%
April 1, 2020 1 year 0 months 2.84%
April 1, 2021 1 year 0 months 2.43%
April 1, 2022 1 year 0 months 2.51%
April 1,2023 1 year 0 months 2.4%
April 1, 2024 1 year 0 months 2.85%
April 1, 2025 1 year 0 months 2.53%
April 1,2026 1 year 0 months 2.29%
April 1, 2027 1 year 0 months 2.21%
April 1,2028 1 year 0 months 2.31%
April 1,2029 1 year 0 months 2.36%
April 1,2030 1 year 0 months 1.9%
April 1,2031 1 year 0 months 1.71%
April 1,2032 1 year 0 months 1.64%
April 1,2033 1 year 0 months 1.63%
April 1,2034 1 year 0 months 1.48%
April 1,2035 1 year 0 months 1.63%
April 1,2036 1 year 0 months 1.66%
April 1,2037 1 year 0 months 1.79%
April 1,2038 1 year 0 months 1.71%
April 1,2039 1 year 0 months 1.68%
April 1,2040 1 year 0 months 1.79%
April 1,2041 1 year 0 months 1.84%
April 1,2042 1 year 0 months 1.81%
April 1,2043 1 year 0 months 1.84%
April 1,2044 1 year 0 months 1.84%
April 1,2045 1 year 0 months 1.81%
April 1, 2046 Remaining 1.83%

Component: Scenario #3 Three (3) Tanks in a Vault

Initial Investment

Initial Cost (base-year $): $1,785,393
Annual Rate of Increase: 2%
Expected Asset Life: 30 years 0 months

Residual Value Factor: 0%



Cost-Phasing

Cost Adjustment Factor: 2%
Years/Months (from Date) Date Portion
0 years 0 months April 1,2017 100%

Routine Recurring OM&R: Annual Maintenance

Amount: $50,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Recurring OM&R: Ventilation / Vapor Monitoring System Maintenance / Repair Costs

Amount: $45,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1, 2018 Remaining 100%

Routine Recurring OM&R: Copy of: 7. STI SP001 Annual Inspection

Amount: $10,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1,2018 Remaining 100%

Routine Recurring OM&R: Confined Space Equipment and Training Costs

Amount: $20,000

Annual Rate of Increase: 2%

Usage Indices

From Date Duration Factor

April 1, 2018 Remaining 100%



Routine Non-Recurring OM&R: Vault Ventilation / Monitoring System Replacement Year 15

Years/Months: 15 years 0 months
Amount: $35,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Tank Painting Year 10

Years/Months: 10 years 0 months
Amount: $75,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Tank Painting Year 20

Years/Months: 20 years 0 months
Amount: $75,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Formal STI SP001 Inspection Year 20

Years/Months: 20 years 0 months
Amount: $45,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 3 years 0 months
Amount: $4,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 6 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 9 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 12 years 0 months



Amount: $3,000

Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 15 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 18 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 21 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 24 years 0 months
Amount: $3,000
Annual Rate of Increase: 2%

Routine Non-Recurring OM&R: Copy of: Copy of: Vapor Balance Testing per 40 CFR 63CCCCCC

Years/Months: 27 years 0 months
Amount: $4,000

Annual Rate of Increase: 2%



Gasoline Storage and Dispensing Systems at Xpress Stores
Comparison of Life Cycle Costs (LCC) *

Cumulative LCC

Year Beginning

Alternative: Scenario #1
Dual Fiberglass UST's

Alternative: Scenario #2
Three (3) AST's

Alternative: Scenario #3 Three
(3) Tanks in a Vault

Apr-17 $747,077 $1,316,029 $1,785,393
Apr-18 $808,885 $1,402,665 $1,915,673
Apr-19 $871,930 $1,491,058 $2,048,591
Apr-20 $936,236 $1,581,235 $2,184,190
Apr-21 $1,012,111 $1,676,470 $2,326,839
Apr-22 $1,079,014 $1,770,302 $2,467,930
Apr-23 $1,147,256 $1,866,018 $2,611,853
Apr-24 $1,227,776 $1,967,104 $2,762,113
Apr-25 $1,298,775 $2,066,704 $2,911,874
Apr-26 $1,371,193 $2,168,300 $3,064,636
Apr-27 $1,456,640 $2,275,590 $3,224,117
Apr-28 $1,531,985 $2,455,905 $3,476,319
Apr-29 $1,608,836 $2,563,734 $3,638,450
Apr-30 $1,699,512 $2,677,601 $3,807,705
Apr-31 $1,779,468 $2,789,785 $3,976,385
Apr-32 $1,861,024 $2,904,209 $4,148,434
Apr-33 $1,998,435 $3,066,216 $4,376,079
Apr-34 $2,083,284 $3,185,247 $4,555,056
Apr-35 $2,169,831 $3,306,652 $4,737,605
Apr-36 $2,271,950 $3,434,852 $4,928,170
Apr-37 $2,361,993 $3,561,151 $5,118,080
Apr-38 $2,453,836 $3,811,222 $5,493,657
Apr-39 $2,562,204 $3,947,252 $5,695,864
Apr-40 $2,657,760 $4,081,269 $5,897,380
Apr-41 $2,755,226 $4,217,961 $6,102,919
Apr-42 $2,870,225 $4,362,303 $6,317,484
Apr-43 $2,971,628 $4,504,511 $6,531,318
Apr-44 $3,075,061 $4,649,562 $6,749,428
Apr-45 $3,197,101 $4,802,731 $6,978,857
Apr-46 $3,304,707 $4,953,626 $7,205,757

Standard Deviation $1,598,931

Differential between Initial Cost

and Total of Expenditures $2,557,630 $3,637,597 $5,420,364

1 Present Values Generated using NIST BLCC 5.3-11
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]

Gasoline Storage and Dispensing Systems at Xpress Stores
Cumulative Life Cycle Costs

Jan-46, $7,205,757

Jan-46, $4,953,626

Jan-46, $3,304,707

== A\|ternative: Scenario #1 Dual Fiberglass UST's
=== A|ternative: Scenario #2 Three (3) AST's

Alternative: Scenario #3 Three (3) Tanks in a Vault

1 Present Values Generated using NIST BLCC 5.3-11




Appendix 5 — Equipment Cut Sheets

Containment Solutions Double Wall FRP USTs

Modern Welding Double Wall UL 2058 Fire-Protected AST

Core Engineering Below-Grade Concrete Vault

Modern Welding Single Wall UL 142 AST (in-vault)

OPW Flexworks Double Wall Flexible Piping

Typical Offload Equipment (UFC 3-460-01 Plate 5) for AST System
OPW Flexworks Transition Sump for AST System
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FIREGUARD

® U.S. Patent #5695089 & #5809650

modern

MODERN WELDING CO., INC.
1 800 922 1932

www.modweldco.com



FIREGUARD

The New Generation of fire-rated AST’s, going far beyond those
“first generations” tanks which were merely enclosed in concrete.

® Fireguard® was the first AST of its design ® Fireguard®s unique thermal insulating
to obtain a UL Listing for secondary containment. material is 75% lighter than concrete... Shipping,

) . ) installation and relocation costs are reduced!
® Fireguard™s secondary containment can be

tightness tested on-site with standard ® The Fireguard® technology is patented under
testing procedures! U.S. Patent #5695089 and #5809650 for “Light-

) ® ) ) weight Double Wall Storage Tank.”
® Fireguard™s exterior steel wall provides

superior weatherability and low-cost maintenance.
Unlike concrete, cracking or spalling will
never be a problem!

Steel Secondary Tank Gd+*

(f‘ J built to UL standards
)

" Lightweight thermal insulation

¢ Unique feature that helped Fireguard®
exceed the UL 2-hour fire test

e Sufficiently porous to facilitate quick
emergency venting and/or leak detection



Is Your Aboveground Tank Everything It’s Cracked Up To Be?

® Secondary containment is testable on-site using
standard, economical testing procedures.

¢ Fireguard®’s steel outer wall provides low-cost
maintenance and protects the insulation
material from weathering.

® An average 12,000 gallon Fireguard® weighs under
30,000 pounds - well within the legal load limit
for trucking.

® The secondary containment on certain designs
may require elaborate and expensive
procedures to be tested on-site.

¢ Exposed concrete outer wall is susceptible to
cracking, spalling and weathering - problems
that are expensive to correct and are usually not
covered by warranty.

® An average 12,000 gallon concrete-encased tank
weighs upwards of 100,000 pounds - imagine the
hassles involved in handling that tank.

FIREGUARD®: THE ONLY TANK THAT MEETS ALL OF THESE STANDARDS

e UL-2085 Listed “Protected” Aboveground Tanks
for Flammable and Combustible Liquids

e Both inner and outer tanks built per UL-142
Standard for Steel Aboveground tanks for
Flammable and Combustible Liquids

¢ Uniform Fire Code, “Protected Tank”

e UL-2080 Listed “Fire Resistant” Tanks for
Flammable and Combustible Liquids

e NFPA 30 and 30A, National Fire Protection
Association

¢ NFPA 1, Uniform Fire Code™, of the National
Fire Protection Association, “Protected
Aboveground Tank

e Steel Tank Institute (STI) Standard F941 for
Thermally Insulated Aboveground Storage Tanks

¢ International Fire Code (IFC)

e ULC-S655 Underwriters Laboratories of Canada
Standard for Aboveground Tanks for Flammable
and Combustible Liquids

e Other Standards...

e Ballistics protection per UL-2085

¢ Vehicle impact protection per UL-2085
* Hose Stream tested per UL-2085

¢ California Air Resources Board (CARB) testing
requirements for air emissions

* Many fire codes and environmental regulations
will accept Fireguard® Secondary Containment
Tanks as an alternate to diking requirements

If your project is required to follow NFPA 30 or 30A guidelines... Check with your area “Authority
Having Jurisdiction” related to maximum allowable tank capacity for the class fuel being stored and
secondary containment requirements.




FIREGUARD® SPECIFICATIONS
CYLINDRICAL DESIGN

SAMPLE OUTER TANK DIMENSIONS
ALL DIAMETERS AND LENGTHS ARE NOMINAL
GALLONS | DIAMETER LENGTH APPROX
WEIGHT (Ibs.)
186 48 54 2,119
250 48 68 2,013
300 50 72 2,821
500 o4 70 2,413
560 4 78 2,606
1,000 o4 134 5,338
1,000 70 78 5,005
1,500 70 114 6,537
2,000 70 150 8,309
2,500 70 186 9,644
3,000 70 222 10,979
4,000 78 233 13,523
4,000 90 175 14,072
5,000 79 290 18,998
5,000 103 169 17,149
6,000 79 347 21,961
6,000 103 199 19,206
8,000 103 259 23,319
10,000 103 331 28,256
12,000 103 391 32,370
15,000 127 313 35,821
20,000 127 415 44,506
25,000 127 517 55,891
30,000 127 619 64,575

Please note that all dimensions and weights are approximate. Individual tanks
may vary from these values.

modern

FIREGUARD® SPECIFICATIONS
RECTANGULAR DESIGN

SAMPLE OUTER TANK DIMENSIONS
ALL DIAMETERS AND LENGTHS ARE NOMINAL
GALLONS | LENGTH | WIDTH | HEIGHT APPROX.
WEIGHT (Ibs.)

186 45 45 56 2,256

250 118 37 37 3,305

250 79 51 37 2,916

500 141 52 37 4,991

750 93 73 37 3,950
1,000 128 73 37 4,607
1,000 89 73 51 4,102
1,500 125 89 45 5,772
2,000 141 87 51 6,679
2,000 141 73 61 6,486
2,500 141 89 61 7,453
3,000 251 73 51 11,572
3,000 118 103 73 9,379
4,000 332 73 51 14,990
4,000 155 103 73 11,640
5,000 337 73 61 16,615
5,000 192 103 73 13,901
6,000 403 73 61 19,631
6,000 229 103 73 16,162
8,000 371 103 61 22,872
8,000 303 103 73 20,684
10,000 461 103 61 27,992
10,000 377 130 73 25,205
12,000 452 103 73 29,788
15,000 387 103 103 38,510
18,000 463 103 103 45,290
24,700 466 138 103 54,539

®

MODERN WELDING CO., INC.

Corporate Offices
2880 New Hartford Road ® Owensboro, KY 42303
Phone: 270-685-4400 o Fax: 270-634-6972
www.modweldco.com ® E-mail: modern@modweldco.com

Modern Welding Company of Ohio, Inc.
One Modern Way, Newark, Ohio 43055
Phone:(740)344-9425 Fax:(740)344-6018
modern5@modweldco.com

Modern Welding Company of Iowa, Inc.
2818 Mt. Pleasant Road, Burlington, Iowa 52601
Phone:(319)754-6577 Fax:(319)754-8428
modern8@modweldco.com

Modern Welding Company of Georgia, Inc.
300 Prep Phillips Drive, Augusta, Georgia 30901
Phone:(706)722-3411 Fax:(706)724-8133 (Fax)
modernl4@modweldco.com

Modern Welding Co. of Owensboro, Inc.
1450 E. Parrish Ave., Owensboro, Kentucky 42303
Phone: (270)683-5323 Fax:(270)684-5245
modernl@modweldco.com

Modern Welding Co. of Florida, Inc.

1801 Atlanta Ave., Orlando, Florida 32806

Phone: (407)843-1270 Fax:(407)423-8187
modern6@modweldco.com

Modern Welding Co. of Texas, Inc.
715 Sakowitz St., Houston, Texas 77020
Phone:(713)675-4211 Fax:(713)673-4062
modern7@modweldco.com

Modern Welding Co. of Texas, Inc.
200 N. Main St., Rhome, Texas 76078
Phone:(817)636-2215 Fax:(817)636-2680
modernl15@modweldco.com

Modern Welding Co. of California, Inc.
4141 N. Brawley Ave., Fresno, California 93722
Phone: (559)275-9353 Fax:(559)275-4381
modern10@modweldco.com

Modern Welding Company Inc.Web Posted 2/09



W09°S3-2400' MMM :
W09°S3-3400@O04uUl 3
¢0SS'8¢9°'008 d
TSUONN|0S paJoauisug 910y

"90IAIDS J|3S
[N} |9S31@ PUE ‘Wnjwaid 4e|nday apinoid syuel ADT Pa3neA uojjes 000‘ST OM3 3y "ysem Jed ,g¢ pue ‘Adoued a|qes
pue|si 9Al ‘1]2@ B Y3M 9403 9DUSJUSAUOD UNY-3Y | -UQ 300} d4enbs 00z papn|oul 393(oad paysiuly a1 “UOIIdNJISUOD
juesnelsas pue wnajos1ad ui sazijepads oym Auedwod JuawaSeuUB|Al UOIONIISUO) PUB JO1DBJIUO) |BJDUSD

|E1DJBWWOD B S$31e100ssy sinbiep-suaydals yum passulied a10) 103foud pjing/udisap Aayuany siyy 919|dwod of
isn 1oejuo0d ‘sanljiqeded

‘AyAioe axenbylies jo ewnesy dno 1noge aJow
USpPPNS 9Yl UIAS pue s3|gel J21em SuiSld PUB UOISOIIO0D S1SISaJ J91BMPUNOJS pue [10S 0} U01129104d [BIUSWUOIIAUD ules| 01 Jo 1sljeloads
Suisiwoadwodun 430 swalsAs ADT "opes3molaq Jo e paledo| ale Asyl y3noyy uane (1SV) syuel o93el01s
punoJ8anoqy se Yd3 ayi Aq palyisse|d sawiawos aJe Ayl ‘|jsuuosiad unoA Ag uoidadsul [ensia pue Aljigissadoe
Asea 10} SMO||e 181 }NBA B UIYIIM PR1eI0| dJe SHue) 98eJ01s 9y) asnedag »jue) [993s e sassedwoous 1ey) syed omy
ul painod AJ01oe} ‘Xiw 91942U0d paje|nwioy Ajjedads e saiesodiodul JNeA [BUOIIIS 93240U0D anbiun siy| “walsAs

(AD7) 3neA WaWUIRIUO) PINbIT 9AIIEAOUUL INO PUE SUOIIN|OS PaJ4aauISug 10D UO P3||ed [IgOJAIUOXXT ‘UOIIN|OS B 104

940) e yim suolzedidde

3ulany apesdmo|aq
40 aA0Qe JNOA ssnasip o]

‘[1I9m se [ednoeadwi
Sem syuel punoJs3anoge Sujjjeisul 3eyy Jueaw | Sy ue jo juldiooy 934e| ay3 ‘wniwaud e je adeds yupn “d|qissodwi
Anjioey siya 1e s, 1SN Sulj|eisul apew (j|9m Ja1em 311s-Uo ue 01 anp) suollein3dal yoeqias (SIAHN) S92IAILS
|[elusWIUOIAUT JO Juswedaq aJiysdweH MapN [e207 "HN ‘UoldweH MaN Ul 9103S-) Mau e 3ul3oNnJ3suod swajqoud
ojul ues Aayl 4snamoH Auedwod se3 pue |10 |euoljeusajul papesy Aplgnd 1sadie| s,pldOM dY3 SI |IGOAUOXXT

10O\ UOXX]
BUEl o)

3 nep
apeJsmo|ag Sy 1N

uoisuedxy 31018-9 410} suoijnjos paiaauifuy aio9
0} JIqoyuoxx] shuig uoneaouuj 3 pjing / ubisag




=
MODERN WELDING CO., INC.

Aboveground Horizontal Storage Tanks

e Compatible with gasoline, diesel, fu_elrd_'iﬂ ethano
and additives :

e Lined internally for special applications, such as jet fuel or
potable water storage

¢ Tanks maybe supported on stationary saddles, anti-roll stabilizers
or structural skid configurations

¢ Tanks available with pump platforms and accessories

¢ Fuel dispensing equipment available

: 3"_
)
L =
0
||m
>
o

Horizontal Configurations:
These are steel atmospheric tanks intended for aboveground storage of non-
corrosive, stable, flammable, and combustible liquids that have a specific
gravity not exceeding that of water. Maximum allowable working pressure is 0.5
psig as measured from top of tank.

Special Fabrication:
Modern can incorporate stationary support saddles, anti roll supports or
structural skids. Only new steel materials are used in tank constructions. Each
tank is sized with the appropriate normal and emergency vent openings as
defined in the tank’s standard of construction. Horizontal tanks maybe single
or double wall construction. If the tank is a double wall configuration, then it
has interstitial monitoring capabilities. Tanks may also be built with or without
multiple compartments for multiple fuel storage. Tanks are built to Underwriters
Laboratories specification standard UL-142.



Horizontal Aboveground Single Wall Storage Tank

Emergency Vent Opening

F=u

Saddles Shown (Other Options Available)
APPROX. CAPACITY

(GALLONS) NOM. DIAMETER NOM. LENGTH
{300 TS J 6
: : AT —
1,000 64” S @008 o ————
2,000 64 1207 5
3,000 64” 18-0”
4,000 64” 24°-0”
4,000 96” 10’-8”
6,000 96” 16’-0”
8,000 96” 21-4”
10,000 96” 26’-8”
12,000 96” 32’-0”
10,000 120” 17-0”
12,000 120” 20-6”
15,000 120” 25'-6”
20,000 120” 34’-6”
25,000 120” 42°-9”
20,000 1267 31°-0”
25,000 126” 38-10”
30,000 126” 46-6”
40,000 1447 47-3”
50,000 144” 59-2”
Tank lengths listed above are based on nominal tank dimensions.
Overall tank lengths will vary during actual manufacturing.

STANDARD SPECIFICATIONS

e Built per Underwriters Laboratories UL 142 standard.

e Modern'’s standard opening locations and required lifting lugs.

e Exterior coated with one (1) coat of standard shop primer and not blast cleaned.

e Check with Modern for type of Emergency Vent Openings supplied. Support may be two
(2) saddles, stabilizers, or skid configuration.

e Other exterior and interior coating systems available upon request.

e Other tank sizes available upon request.
®

MODERN WELDING CO., INC.



FlexWorks

Next Generation
Supply Piping

Why a new pipe?

OPW Fueling Containment Systems has
developed a Next Generation FlexWorks
Pipe in response to the voice of

the customer.

You asked and we delivered!

The new pipe is more flexible, lighter
and has reduced memory.

UL APPROVAL

JMotor Vehicle Fuels
d High Blend Fuels

Concentrated Fuels

dAviation and Marine
&

3rd|PARTYAR
APPROVEDES
.

RPN

10 9393 Princeton-Glendale Road = Hamilton, Ohio USA 45011 = Phone: (800) 422-2525 = Fax: (800) 421-3297

www.opwglobal.com

50 Years of Unmatched Chemical Resistance Performance Packed
into One Unique Pipe - KYNAR® (PVDF) + OPW = 15 Years of
Excellence in Underground Pipe Performance.

Lighter
MorelElexiblefEasier,

tolinstallAUIMApproyed!

What Makes This Pipe Different?

Lower installation costs @ Pipe Memory - Inherent pipe memory
has been reduced significantly to
facilitate connection of pipes

inside sumps

# Increased Pipe Flexibility — the force
required to bend the pipe has been
reduced to facilitate piping layout. This
makes installation quicker and easier,
especially in cold weather.

@ Redesigned Profile — enhanced
leak detection performance

@ Next Generation — enhanced
Kynar liner

@ Pipe Weight — has been reduced to
facilitate shipping and handling

The complete Environmental System for underground
fuel transfer and containment for the 21st century.

FlexW{RKS

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

©2013 OPW Fueling Components



Ordering Specifications - Sizing Matrix

New Pipe
Part Number

C075A-250
C075A-1000
C075A-SB
C075A-SR
CO75A-MR

C10A-250
C10A-1000
C10A-SB
C10A-SR
C10A-MR

C15A-250
C15A-500
C15A-1000
C15A-1225
C15A-1233
C15A-1240
C15A-SB
C15A-SR
C15A-MR

C20A-250
C20A-500
C20A-1225
C20A-1233
C20A-SB
C20A-SR
C20A-MR

C30A-200
C30A-MR
C30A-SR

ID

3/14”

1!!

1-1/2"

2||

3||

Description

Double Wall Primary Pipe, 250'

Double Wall Primary Pipe, 1000

Double Wall Primary Pipe 3/4" .D. Short Box
Double Wall Primary Pipe 3/4" I.D. Short Reel
Double Wall Primary Pipe, Mega Reel, 2000'

Double Wall Primary Pipe, 250

Double Wall Primary Pipe, 1000

Double Wall Primary Pipe 1.0" I.D. Short Box
Double Wall Primary Pipe 1.0" Short Reel
Double Wall Primary Pipe, Mega Reel, 2000

Double Wall Primary Pipe, 250'

Double Wall Primary Pipe, 500'

Double Wall Primary Pipe, 1000

Stick Pipe 1 -1/2" 12 Pieces At 25'

Stick Pipe 1-1/2" 12 Pieces At 33'

Stick Pipe 1-1/2" 12 Pieces At 40'

Double Wall Primary Pipe 1.5" I.D. Short Box
Double Wall Primary Pipe 1.5" I.D. Short Reel
Double Wall Primary Pipe, Mega Reel, 1400°

Double Wall Primary Pipe, 250'

Double Wall Primary Pipe, 500

Stick Pipe 2.0" Double Wall 12 Pieces At 25'
Stick Pipe 2.0" Double Wall 12 Pc @ 33'
Double Wall Primary Pipe, 2.0" I.D. Short Box
Double Wall Primary Pipe, 2.0" I.D. Short Reel
Double Wall Primary Pipe, Mega Reel, 800’

Call For Availability 3" Dbl Wall Primary Pipe 200'
3" Double Wall Primary Pipe, 250
Call For Avalibility Dbl Wall Primary Pipe 3" Srt.

www.opwglobal.com L 1= W

FlexWorks Next
Generation Supply
Piping

OPW Fueling Containment Systems’ Next
Generation FlexWorks Pipe is more flexible,

lighter and has reduced memory to aid
installation and is UL approved for all fuels.

©2013 OPW Fueling Components

9393 Princeton-Glendale Road <= Hamilton, Ohio USA 45011 = Phone: (800) 422-2525 = Fax: (800) 421-3297 1
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Flexible Supply Piping
OPW Fueling Containment Systems
FlexWorks flexible piping utilizes fully
bonded, premium PVDF construction
throughout to offer complete peace-of-mind
protection, performance, installation

ease and advantages over rigid and

4 V%& www.opwglobal.com

Features & Benefits:

Lower installation costs

Eliminates the hassles —installation
time and potential leak points of rigid
pipe installations

Easy installation — results in less
installation time

@ Easy to bend — no special fittings to
install in order to make bends

Eliminates potential underground
leak points:

4 No underground - fittings or joints

semi-rigid pipe. @ No hand-built field joints
@ Eliminates burdensome cutting, L . .
e . g @ All termination points are contained
fitting, and cleaning )
in sumps
@ No adhesives — heat assists, curing o .
. . @ Termination joints precision swaged
problems or electrofusion welding of . )
L to simulate factory-made assemblies
joints
p

Double Wall Flexible Piping:

UL 971 Listed, Integral Primary/Secondary, Normal Vent & Vapor Piping, Gasoline, Aviation & Marina Fuels:

A UL-listed, double-wall, flexible supply piping system designed for installation within Access piping. The outer containment pipe includes inner stand-off
ribs to create a small interstitial space which allows for optimum fluid migration, continuous monitoring and easy periodic testing. This piping features an
enhanced construction that meets the new UL971 standard. OPW FCS's FlexWorks double-wall piping has both the primary and secondary containment
pipe UL-listed and is labeled as follows: INTEGRAL PRIMARY/SECONDARY FOR MOTOR VEHICLE FUELS.

- /
Ordering Specifications* - FlexWorks Double Layer Access Pipe
Minimum Dimensions B°;i’f:e' Box/Reel
Part # Application Bend Radius Packaging L. 0.D. Weight
in. mm in. mm in. mm (in.) Ibs. kg
C075A-250 Double-Wall Primary Pipe, %" 18 457 Box 250 ft 75 19 1.18 29 44x44x25 134 61
C075A-1000 Double-Wall Primary Pipe, %" 18 457 Reel 1000 ft .75 19 1.18 29 58x58x48 527 239
C10A-250 Double-Wall Primary Pipe, 1" 18 457 Box 250 ft 1.0 25 1.50 38 44x44x25 169 77
C10A-1000 Double-Wall Primary Pipe, 1" 18 457 Reel 1000 ft. 1.0 25 1.50 38 58x58x48 605 274
C15A-250 Double-Wall Primary Pipe, 1.5" 24 610 Box 250 ft. 1.5 38 2.00 51 38x45x30 240 109
C15A-500 Double-Wall Primary Pipe, 1.5" 24 610 Reel 500 ft. 1.5 38 2.00 51 58x58x48 605 274
C15A-1000 Double-Wall Primary Pipe, 1.5" 24 610 Reel 1000 ft. 1.5 38 2.00 51 58x58x48 980 444
C20A-250 Double-Wall Primary Pipe, 2" 36 914 Box 250 ft 2 51 2.50 63.5 63x63x33 192 87
C20A-500 Double-Wall Primary Pipe, 2" 36 914 Reel 500 ft. 2 51 2.50 63.5 68x68x48 770 349
C30A-200 Double-Wall Primary Pipe, 3" 72 1828 Reel 200 ft 3 76 3.50 88 63x63x33 652 296

* OPW Fueling Containment Systems also offers short and custom lengths of pipe, as well as pipe packaged
and shipped on Mega Reels. Please contact our Customer Service department at 1-800-422-2525, or visit
us on the web at www.opwglobal.com for the most up-to-date information.

Flexible Piping Manual Order
Number: UPM-0001

FlexW@RKS The complete Environmental System for underground
av oew rueLne conramment svsrems U@/ transfer and containment for the 21st century.

12 9393 Princeton-Glendale Road -+ Hamilton, Ohio USA 45011 = Phone: (800) 422-2525 = Fax: (800) 421-3297 ©2013 OPW Fueling Components



www.opwglobal.com & B 5- \,A%

Flexible Supply Piping

Primary Pipe
Structural Body

Swivel Bolt-On
Coupling

Secondary Pipe
(PVDF)

Primary Pipe
Outer Barrier
(PVDF)

Primary Pipe
Inner Barrier
(PVDF)

FlexWorks
Mjble-w:m Fitting

See our complete line

of DEF Compatible
Products on page146
Size Working Pressure Temperature Rating
Product # in. cm Description PSIG BAR E c Burst Pressure
C15A 1.5 3.8 Double-Wall Primary Pipe 100 6.9 bar
. . -20° to -29° to

C20A 2 5 Double-Wall Primary Pipe 75 5 bar +120° F +49° C Exc;?ds
C30A 3 7.6 Double-Wall Primary Pipe 75 5 bar Working Pressure

Listings and 85
Certifications ‘Eu------ c
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UFC 3-460-01
16 August 2010
Change 1, 1 November 2013

\1\

Plate 005 — Tank Truck and Tank Car Loading System and Direct Off-Loading
System

DEADMAN CONTROL

GROUNDING VERIFICATION
AND OVERFILL PROTECTION
EQUIPMENT

NOZZLE

FUSIBLE LINK SAFETY  — DOUBLE BLOCK \— FLOW STRAIGHTENER
VALVE (NOT REQUIRED AND BLEED CONTROL VALVE
ON AR FORCE PROJECTS) ISOLATION VALVE

LOADING SYSTEM EQUIPMENT (*)

(*) NOT TO BE USED FOR LOADING REFUELER TRUCKS

OFF—LOADING CENTRIFUGAL PUMP 3K
DEAERATOR
GROUNDING VERIFICATION
EQUIPMENT CONTROL VALVE
FLOW STRAIGHTENER
CARD READER FUSIBLE LINK SAFETY
(OPTIONAL) VALVE (NOT REQUIRED
GROUNDING REEL —— ON AIR FORCE PRO?

\_ L
LOFF—LUADING HOSE WITH OFF-LOADING \—STRAINER GHERR NAIE %gﬁom
NOZZLE AND COVERED HOSE STORAGE METER ISOLATION VALVE
RACK
ETER PROVING

DIRECT OFF—LOADING SYSTEM EQUIPMENT CONNECTONS

X TWO PUMPS MAY BE PROVIDED TO ALLOW CONTINUED OPERATION IF
ONE IS OUT OF SERVICE.

NOT TO SCALE
TITLE DATE FACILITY PLATE
Tank Truck and Tank Car Loading 08/13 005

Systemn and Direct Off—Loading System
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TRANSITION SUMP ASSEMBLY

INSPECTION HATCH SCH. 40
(OPEN POSITION) STEEL PIPE

PTS-4021

TRANSITION

suMP

21BV SERIES
FULL-PORT
BALL VALVE

OPW FMS

LEAK SENSOR
JUNCTION

 AXPSERIES  DOUBLEWALL
* ACCESS PIPE  FLEXIBLE PIPE

AST 117
Application

Vent Stack
Application

-
—( )

<« 30" —>
‘ (762 mm) |

16-1/12"
(406 mm)

41"
< (1,041 mm) —>

46-112"
(1,168 mm)
(762 mm)
FRONT VIEW
SIDE VIEW
\
|<_ 24" _>| <« 3812" ——>
(609 mm) (965 mm)
FlexVV@I}RKS The complete Environmental System for underground

fuel transfer and containment for the 21st century.

9393 Princeton-Glendale Road = Hamilton, Ohio USA 45011 = Phone: (800) 422-2525 = Fax: (800) 421-3297

Transition Sumps

Model PTS-4021 Transition Sump

(2 Piece - Polyethylene Sump/
Polyethylene Top)

< Non-corroding, polyethylene
sump container

< Weatherproof lockable cover

@ Exterior anchoring system

AST Application: Provides secondary
containment and accessibility to the
fittings that connect the underground
supply piping to the rigid supply piping
that leads from an above ground
storage tank.

Vent Stack Application: Transition sump is
used for containment and accessibility to
the fittings. At the vent stack, where the
underground vent piping connects to the
rigid vent stack piping.

www.opwglobal.com



Appendix 6 ~A/E QUALIFICATIONS

Resumes are included for these Report Development Team members:

Mark Furr, PE — Mechanical Fueling

Mike VanBriggle, PE - Civil / Environmental

Hasan Daysal, PE, API 653 / 570 — Structural / Tank Inspections
William Heyward, PE, API 653 / 570 — Tank Inspections

Gerald Dupuie, API 653 — Tank Inspections

Shawn Craig, PMP - Cost Estimating and Life Cycle Cost



E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT

(Complete one Section E for each key person.)
12. Name: 13. Role in this Contract: 14. Years Experience

. . . a. Total b. With Current Firm
I‘ Mechanical Engineer/Project Manager 23 23
Mark Furr, PE

15. Firm Name and Location (City and State): Robert and Company | 229 Peachtree Street NE | Intl Tower Suite 2000 | Atlanta, GA

16. Education (Degree and Specialization): 17: Current Professional Registration (State and Discipline):

B.S /Engineering Management (Mechanical)/1992 Professional Mechanical Engineer in Georgia

MS/Business Management/1996

18. Other Professional Qualifications (Publications, Training, Awards):

Training: ACEC/Georgia Young Professional Program

Professional Societies: American Society of Mechanical Engineers; American Society of Engineering Management
19. RELEVANT PROJECTS

(1) Title and Location (City and State) (2) Year Completed
Replace Underground Fuel Piping Professional Services Construction (if applicable)
NFLC Jacksonville, FL Project Featured in Section F 2014 2016
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

a | Project Scope: Full plans, specifications, and PCAS Services to replace the underground fuel piping at the Naval Fleet
Logistics Center (Fuel Depot at Jacksonville, FL. The piping system was designed per the requirements of ASME B31.3 Cost:
$6.3M

Specific Role: Mechanical Engineer — Responsible for designing 12” aboveground piping system from Pier 111 to
Pumphouse 48. Designed extensive modifications to Pumphouse 18”, 10” and 12” piping headers to allow incorporation of
new JP-5 fuel lines. Designed pig launching and receiving facility, pit valve manifolds, and pier meter proving station.

(1) Title and Location (City and State) (2) Year Completed

Fuel Distribution Facilities Professional Services Construction (if applicable)
Tinker AFB, OK Project Featured in Section F 2014 2017
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

b | Project Scope: Full plans and specifications for Fuel Distribution Facilities at Tinker AFB, OK. Cost: $36M

Specific Role: Mechanical Engineer - Responsible for layout of system piping and tanks, produced a hydraulic analysis for
the pump and surge suppressor sizing and tank level controls.

(1) Title and Location (City and State) (2) Year Completed
Replace Hydrant System Professional Services Construction (if applicable)
Nellis AFB, NV Project Featured in Section F 2016 2018
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

¢ | Project Scope: DLA MILCON Type Il Hydrant Fuel System Cost: $35.5M
Specific Role: Mechanical Engineer — Responsible for development of scope of work, process narrative, layout of fuel piping
and storage tanks, construction phasing plan, Hydraulic analysis for pump sizing, and economic analysis/justification for the

new system.

(1) Title and Location (City and State) (2) Year Completed

JP-5 Jet Fuel System Replacement Professional Services Construction (if applicable)
MCAS Beaufort, SC 2013 2018
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

d | Project Scope: Design designed of a new fuel distribution line from the pier to the bulk storage tanks at Fuel Farm A at
MCAS Beaufort, SC Cost: $36M

Specific Role: Project Manager/Mechanical Engineer - Responsible for overall project management from pre-award to
completion. Coordinated site visits, schedules, review and submission of deliverable, submission of annotated review
comments, and project close-out.

(1) Title and Location (City and State) (2) Year Completed

Airlift Ramp and Fuel Facilities Professional Services Construction (if applicable)
Al Mussanah AB, Oman Project Featured in Section F 2012 2014
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

e | Project Scope: Design and construction inspection services (Title 1) for a fuel storage and distribution system. Cost: $36M
Specific Role: Mechanical Engineer - Responsible for design of piping, tanks, and fillstands. Generated system hydrant
analysis, sized pumps, and equipment selection.

STANDARD FORM 330 (6/2004)



E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT

(Complete one Section E for each key person.)

12. Name: 13. Role in this Contract: 14. Years Experience
a. Total b. With Current Firm

l‘ Civil Engineer/Project Manager 38 a

Mike VanBriggle, PE
15. Firm Name and Location (City and State): Robert and Company | 229 Peachtree Street NE | Intl Tower Suite 2000 | Atlanta, GA
16. Education (Degree and Specialization): 17: Current Professional Registration (State and Discipline):
B.S. Civil Engineering, 1978 #2007031076, Missouri, 2007, #PE72600, Ohio,2007,
University of Nebraska, Lincoln, NE #10473, Tennessee, 1998,#24634, North Carolina,

1999,#11149, Kansas, 1988,#16472, Georgia, 1987, #22593,
Alabama, 1998, #13808, Mississippi, 1998, #53614, Florida
1998, #E5834, Nebraska, 1984, #19174, South Carolina, 1998

18. Other Professional Qualifications (Publications, Training, Awards):
Georgia Soil and Water Conservation Commission (GSWCC) Level Il Certified Design Professional, #0000006959
19. RELEVANT PROJECTS

(1) Title and Location (City and State) (2) Year Completed
Replace Underground Fuel Piping Professional Services Construction (if applicable)
NFLC Jacksonville, FL Project Featured in Section F 2014 2016
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

a | Project Scope: Full plans, specifications, and PCAS Services to replace the underground fuel piping at the Naval fleet
Logistic Center (Fuel Depot) at Jacksonville, FL. The piping system was designed per the requirements of ASME B31.3.
Cost: $6.3M
Specific Role: Civil Engineer — Civil engineering design for site development, drainage, aircraft and vehicle access, and

pavements.
(1) Title and Location (City and State) (2) Year Completed
Replace Hydrant System Professional Services Construction (if applicable)
Nellis AFB, NV Project Featured in Section F 2016 2018

b (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: DLA MILCON Type Il Hydrant Fuel System Cost: $35.5M
Specific Role: Civil Engineer - Responsible for grading and drainage design, site layout, erosion control best practice design,
and storm water calculations and pavement design.

(1) Title and Location (City and State) (2) Year Completed

Replace JP-8 Truck Fill Stands Project Brochure Professional Services Construction (if applicable)

Shaw AFB, SC Project Featured in Section F 2014 FY 2018 MILCON
c (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: DLA MILCON Requirements Document (RD) Cost: $20M
Specific Role: Civil Engineer - Responsible for civil engineering design for the site development, drainage, aircraft and
vehicle access, and pavements.

(1) Title and Location (City and State) (2) Year Completed
Bulk Fuel Storage System Professional Services Construction (if applicable)
Cape Canaveral Air force Station, Florida 2014 2015

d (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: The construction of a new bulk fuel storage facility at Cape Canaveral AFS, Florida Cost: $6.1M
Specific Role: Project Manager/Civil Engineer - Point of contact with design/build contractor. Provided design bulletin and
project team and subconsultant coordination.

(1) Title and Location (City and State) (2) Year Completed
Government Fueling Station Professional Services Construction (if applicable)
Tinker AFB, OK Project Featured in Section F 2014 2016

e (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Design for replacement of a military service station at Tinker AFB. Cost: $3.5M
Specific Role: Civil Engineer - Responsible for site/civil engineering design for site development, drainage, aircraft and
vehicle access, and pavements.

STANDARD FORM 330 (6/2004)



E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT

(Complete one Section E for each key person.)

12. Name: 13. Role in this Contract: 14. Years Experience
I‘ Struct | Enei a. Total b. With Current Firm
Hasan Daysal, PE, SECB, APl 570, API 653 ructural Engineer 32 17

15. Firm Name and Location (City and State): Robert and Company | 229 Peachtree Street NE | Intl Tower Suite 2000 | Atlanta, GA

16. Education (Degree and Specialization): 17: Current Professional Registration (State and Discipline):
Bachelor of Science / Civil Engineering / 1973 Professional Engineer PA #035199E/Structural/1986, Also
Master of Science / Civil Engineering / 1982 Registered in GA, IL, IN, WI, API 570 #45105, API 653 #27811

18. Other Professional Qualifications (Publications, Training, Awards):

Professional Affiliations: American Soc. Of Civil Engineers; National Society of Professional Engineers

Publications; “Soil Structure Interaction Effects on the Response of Cylindrical Tanks to Base Excitation, “ with W.A. Hash Vol

112 No. 1, Journal of Structural Engineering, American society of Civil Engineers, January 1986
19. RELEVANT PROJECTS

(1) Title and Location (City and State) (2) Year Completed
Integrity Management Plans - POL Piping Professional Services Construction (if applicable)
Southeast Region 8 2011 N/A

a (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Evaluation and Assessment Cost: N/A
Specific Role: Structural Engineer — Provided physical inspection of the fuel systems, indentified highest risk elements that
were visible, and if needed, follow-on system assessments. Responsible for visual inspection, ultrasonic testing for pipe
thickness and coating assessment, collected historical data on existing systems and underground fuel lines. Prepared a
final report with recommendations for corrective action as required.

(1) Title and Location (City and State) (2) Year Completed
Replace Hydrant System Professional Services Construction (if applicable)
Nellis AFB, NV Project Featured in Section F 2016 2018

b (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: DLA MILCON Type Il Hydrant Fuel System Cost: $35.5M
Specific Role: Structural Engineer - Design horizontal tank foundation, catwalk/platforms, performed pipe stress analysis,
and evaluated high seismic zone requirements. Designed secondary containment and vault for operating tanks.

(1) Title and Location (City and State) (2) Year Completed

Engineering Assessments & RFP Development of Fuel Facilities | Professional Services Construction (if applicable)

Multiple Locations 2011 ongoing
c (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Assessments and RFP Packages Cost: N/A
Specific Role: Structural Engineer — Developed assessments to indentify, validate and clarify structural deficiencies per UFC
3-460-01 at ten (10) DLA-E coded facilities. Developed RFP package for needed repairs complete within cost estimates.

(1) Title and Location (City and State) (2) Year Completed
Fuel Distribution Facilities Professional Services Construction (if applicable)
Tinker AFB, OK Project Featured in Section F 2014 2017

d (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Full plans and specifications for Fuel Distribution Facilities at Tinker AFB, OK. Cost: $36M

Specific Role: Structural Engineer - Responsible for design of tank foundations and repairs to two existing fuel storage
tanks. Responsible for foundation for new Type Il pumphouse and pipe stress analysis.

(1) Title and Location (City and State) (2) Year Completed
Airlift Ramp and Fuel Facilities Professional Services Construction (if applicable)
Al Mussanah AB, Oman Project Featured in Section F 2012 2014

e (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Design and construction services for a fuel storage and distribution system at Al Mussanah AB Cost:
S65M

Specific Role: Structural Engineer - Responsible for design of two 20,000 BBL “cut and cover” fuel storage tanks with
pumphouse to include structural walls, foundations, anchorage, slab calculations, steel column base plate design,
architectural precast-wall panel and connection design. Design included seismic and wind load calculation per ASCE 7-05
Chapter 11, 12,13 Seismic Design Criteria.

STANDARD FORM 330 (6/2004)



E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT

(Complete one Section E for each key person.)
12. Name: 13. Role in this Contract: 14. Years Experience

Mechanical Engineer a. Total b. With Current Firm
Fire Protection Engineer 32 8

I‘ Will Heyward, PE, FPE, LEED-AP BD+C, API 570, APl 653
15. Firm Name and Location (City and State): Robert and Company | 229 Peachtree Street NE | Intl Tower Suite 2000 | Atlanta, GA

16. Education (Degree and Specialization): 17: Current Professional Registration (State and Discipline):
Georgia Institute of Technology 1981 PE Georgia #26038, Mechanical
Bachelor of Mechanical Engineering - 1986 PE Georgia, Fire Protection

18. Other Professional Qualifications (Publications, Training, Awards):

API-570 and API-653 Certifications, NCEES #17779, LEED-AP BD+C

19. RELEVANT PROJECTS

(1) Title and Location (City and State) (2) Year Completed

Integrity Management Plans - POL Piping Professional Services Construction (if applicable)
Southeast Region 8 2011 N/A

(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

a | Project Scope: Evaluation and Assessment Cost: N/A

Specific Role: Mechanical Engineer/Fire Protection Engineer — Provided physical inspection of the fuel systems, indentified
highest risk elements that were visible, and if needed, follow-on system assessments. Responsible for visual inspection,
ultrasonic testing for pipe thickness and coating assessment, collected historical data on existing systems and underground
fuel lines. Prepared a final report with recommendations for corrective action as required.

(1) Title and Location (City and State) (2) Year Completed
Engineering Assessments & RFP Development of Fuel Facilities | Professional Services Construction (if applicable)
Various Locations 2011 N/A

b (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Assessments and RFP Development Cost: N/A
Specific Role: Mechanical Engineer/Fire Protection Engineer - Developed assessments to identify, validate, and clarify
mechanical and fire protection deficiencies per UFC 3-600-01 and UFC 3-600-01 at 10 DLA-E coded facilities. Developed
RFP package for needed repairs complete with cost estimates.

(1) Title and Location (City and State) (2) Year Completed
Replace Hydrant System Professional Services Construction (if applicable)
Nellis AFB, NV Project Featured in Section F 2016 2018

c (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: DLA MILCON Type Il Hydrant Fuel System Cost: $35.5M

Specific Role: Mechanical Engineer/Fire Protection Engineer - Responsible for HVAC, plumbing, and potable water system
design. Evaluated fire hydrant coverage per UFC 3-600-01, obtained and evaluated fire hydrant flow test, and designed
distribution system to meet required gpm and pressure needed at site.

(1) Title and Location (City and State) (2) Year Completed
Fire Protection Evaluations Professional Services Construction (if applicable)
Multiple Locations, Air Mobility Command 2011 N/A

d (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Fire Protection Evaluations Cost: N/A
Specific Role: Fire Protection Engineer - Performed site investigation and developed repair and compliance
recommendations for aircraft hangar fire protection systems at eight (8) US Air Force bases.

(1) Title and Location (City and State) (2) Year Completed
Airlift Ramp and Fuel Facilities Professional Services Construction (if applicable)
Al Mussannah AB, Oman Project Featured in Section F 2012 2014

e (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Design and construction inspection services (Title 1I) for a fuel storage and distribution system. Cost: $36M
Specific Role: Mechanical Engineer/Fire Protection Engineer - Responsible for design of automatic fire suppression sprinkler
systems, 120,000 gallons of water storage per NFPA 22, pumphouses with fire pumps, water distribution lines, and alarm
systems per NFPA 72 and UFC 3-600-01,

STANDARD FORM 330 (6/2004)



E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT

(Complete one Section E for each key person.)

12. Name: 13. Role in this Contract: 14. Years Experience
a. Total b. With Current Firm
I‘ API 653 Inspector/ Tank Cleaning 25 7
Gerald Dupuie Supervisor
15. Firm Name and Location (City and State): Robert and Company | 229 Peachtree Street NE | Intl Tower Suite 2000 | Atlanta, GA
16. Education (Degree and Specialization): 17: Current Professional Registration (State and Discipline):

API 653 Certification
STI SP001 Certification

18. Other Professional Qualifications (Publications, Training, Awards):
OSHA 30 hour Construction

40Hr Hazwoper

Confined Space Entry

19. RELEVANT PROJECTS

(1) Title and Location (City and State) (2) Year Completed
UST/AST API 653 Tank |nspections Professional Services Construction (if applicable)
Multiple Government Facilities - CONUS USACOE 2010 N/A
Project Featured in Section F

(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: IDIQ Architectural, Mechanical, Structural and Electrical Services
Cost: $1,100,000.

Description: The scope included tank cleaning and API 653 inspection to include inspection of tank foundations,
bottom shell, structure, roof, attached appurtenances, and nozzles to the face of the first flange. For all tanks the
scope also included inspecting containment berms, valves, pumps, product recovery tanks, piping and secondary
containment system. The scope included 20 tanks which required APl 653 out of service, and in-service
inspections at 8 locations.

Specific Role: Project Manager/ Tank Cleaner — Responsible for the safe cleaning and API 653 Inspection.

(1) Title and Location (City and State) (2) Year Completed
UST/AST API 653 Tank Inspections Professional Services Construction (if applicable)
Multiple Government Facilities - CONUS HQ AFCESA 2010 N/A
Project Featured in Section F

(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: IDIQ Architectural, Mechanical, Structural and Electrical Services
Cost: $827,975.

Description: The scope included tank cleaning and APl 653 inspection to include inspection of tank foundations,
bottom shell, structure, roof, attached appurtenances, and nozzles to the face of the first flange. For all tanks the
scope also included inspecting containment berms, valves, pumps, product recovery tanks, piping and secondary
containment system. The scope included 21 tanks which required APl 653 out of service, and in-service
inspections at 11 locations.

Specific Role: Project Manager/ Tank Cleaner — Responsible for the safe cleaning and APl 653 Inspection

(1) Title and Location (City and State) (2) Year Completed
UST/AST API 653 Tank |nspections Professional Services Construction (if applicable)
Multiple Government Facilities — CONUS NAFAC 2012 N/A
Project Featured in Section F

(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Scope: IDIQ Architectural, Mechanical, Structural and Electrical Services
Cost: $123,088.

Description: The scope included the inspection of tank foundations, bottom shell, structure, roof, attached
appurtenances, and nozzles to the face of the first flange. For all tanks the scope also included inspecting
containment berms, valves, pumps, product recovery tanks, piping and secondary containment system. The
scope included 10 tanks which required API 653 out of service, and in-service inspections at 3 locations.

Specific Role: Project Manager/ Tank Cleaner — Responsible for the safe cleaning and API 653 Inspection
(1) Title and Location (City and State) | (2) Year Completed

STANDARD FORM 330 (6/2004)



UST/AST API 653 Tank Inspections Professional Services Construction (if applicable)
Multiple Government Facilities - CONUS USACOE 2016 N/A
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: IDIQ Architectural, Mechanical, Structural and Electrical Services
Cost: $578,925.00

Description: The scope included tank cleaning and API 653 inspection to include inspection of tank foundations,
bottom shell, structure, roof, attached appurtenances, and nozzles to the face of the first flange. For all tanks the
scope also included inspecting containment berms, valves, pumps, product recovery tanks, piping and secondary
containment system. The scope included 24 tanks which required APl 653 out of service, and in-service
inspections at 9 locations.

Specific Role: Project Manager/ Tank Inspector/ Tank Cleaner — Responsible for the safe cleaning and APl 653 Inspection

(1) Title and Location (City and State) (2) Year Completed
UST/AST API 653 Tank |nspections Professional Services Construction (if applicable)
Multiple Government Facilities - CONUS USACOE 2017 N/A
Project Featured in Section F

(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: IDIQ Architectural, Mechanical, Structural and Electrical Services
Cost: $527,680.00

Description: The scope included tank cleaning and APl 653 inspection to include inspection of tank foundations,
bottom shell, structure, roof, attached appurtenances, and nozzles to the face of the first flange. For all tanks the
scope also included inspecting containment berms, valves, pumps, product recovery tanks, piping and secondary
containment system. The scope included 18 tanks which required APl 653 out of service, and in-service
inspections at 7 locations.

Specific Role: Project Manager/ Tank Inspector/ Tank Cleaner — Responsible for the safe cleaning and APl 653 Inspection

STANDARD FORM 330 (6/2004)



E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT

(Complete one Section E for each key person.)

12. Name: 13. Role in this Contract: 14. Years Experience
Cost Estimator a. Total b. With Current Firm
= _ 2 20
L. Shawn Craig, PMP
15. Firm Name and Location (City and State): Robert and Company | 229 Peachtree Street NE | Intl Tower Suite 2000 | Atlanta, GA
16. Education (Degree and Specialization): 17. Education (Degree and Specialization):
BS Construction Management / 1991 PMP #2336848 (Project Management Professional)

18. Other Professional Qualifications (Publications, Training, Awards):

19. RELEVANT PROJECTS

(1) Title and Location (City and State) (2) Year Completed
Replace Hydrant Fuel System Professional Services Construction (if applicable)
Nellis AFB, NV Project Featured in Section F 2016 2018
(3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

a | Project Scope: DLA MILCON Type Il Hydrant Fuel System Cost: $35.5M

Specific Role: Cost Estimator - provided estimating for design submittals required. Provided life cycle cost (LCC) analysis for
project justification. Cost estimates prepared MCACES (M) Cost Estimating Software.

(1)Title and Location (City and State) (2) Year Completed
Fuel Distribution Facilities Professional Services Construction (if applicable)
Tinker AFB, OK Project Featured in Section F 2014 2017

b (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Full plans and specifications for Fuel Distribution Facilities at Tinker AFB, OK. Cost: $36M

Specific Role: Cost Estimator - provided estimating for design submittals required. Cost estimates prepared MCACES (Mill)
Cost Estimating Software.

(1) Title and Location (City and State) (2) Year Completed
Construct Government Fueling Station Professional Services Construction (if applicable)
Tinker AFB, OK Project Featured in Section F 2014 2016

c (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: Design for replacement of a military service station at Tinker AFB. Cost: $3.5M

Specific Role: Cost Estimator - provided estimating for design submittals required. Cost estimates prepared MCACES (MlI)
Cost Estimating Software.

(1) Title and Location (City and State) (2) Year Completed

Replace JP-8 Truck Fill Stands Project Brochure Professional Services Construction (if applicable)

Shaw AFB, SC Project Featured in Section F 2014 FY 2018 MILCON
d (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X| Project Performed with Current Firm

Project Scope: DLA MILCON Requirements Document (RD) Cost: $20M

Specific Role: Cost Estimator - provided estimating for design submittals required. Provided life cycle cost analysis
(LCC) for project justification. Cost estimates prepared MCACES (MII) Cost Estimating Software.

(1)Title and Location (City and State) (2) Year Completed
Conducted AST Inspection of DLA Fuel Tanks Professional Services Construction (if applicable)
Ft. Hood, TX and Louis Munoz Martin, PR 2015 N/A

e (3) Brief Description (Brief scope, size, cost, etc.) and Specific Role X|

Project Scope: API Inspections

Specific Role: Cost Estimator: Responsible for preparing immediate, short form, and long range cost estimates for future
DLA funded projects. Cost estimates prepared using MCACES (MII) cost estimating software.

STANDARD FORM 330 (6/2004)
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