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N2009-NIA000-0143.006 
22 Sep 11 

 
MEMORANDUM FOR OFFICE OF THE ASSISTANT SECRETARY OF THE NAVY 

(ENERGY, INSTALLATIONS, AND ENVIRONMENT) 
 COMMANDER, NAVY INSTALLATIONS COMMAND 
 COMMANDER, NAVAL FACILITIES ENGINEERING 

COMMAND 
 
Subj: AMERICAN RECOVERY AND REINVESTMENT ACT OF 2009 – 

PHOTOVOLTAIC PROJECTS AT HAMPTON ROADS, VA, AND NAVY 
INSTALLATIONS IN FLORIDA, TEXAS, AND MISSISSIPPI (AUDIT 
REPORT N2011-0060) 

 
Ref: (a) NAVAUDSVC memo N009-NIA000-0143.000, dated 23 Jun 09  
 (b) SECNAV Instruction 7510.7F, “Department of the Navy Internal Audit” 
 
Encl: (1) Status of Recommendations and Funds Potentially Available for Other Use 
 (2) Costs, Savings-to-Investment Ratios, and Simple Payback Periods for 

Photovoltaic Projects 
 (3) Electricity Consumption for the Installations Receiving the Audited 

Photovoltaic Projects 
 (4) Management Response from Assistant Secretary of the Navy (Energy, 

Installations, and Environment) 
 (5) Management Response from Commander, Navy Installations Command 
 (6) Management Response from Commander, Naval Facilities Engineering 

Command 

1.  Introduction. 
 

a.  This is one of a series of reports on our audit of selected projects of the American 
Recovery and Reinvestment Act of 2009 (Recovery Act).  This report presents the results 
of our audit of projects relating to the design and installation of photovoltaic systems in 
Hampton Roads, VA, and Navy installations in Florida, Texas, and Mississippi.  
Photovoltaic cells convert sunlight into electricity.  A photovoltaic system consists of 
multiple components, including cells, mechanical and electrical connections, mountings, 
and means of regulating and/or modifying the electrical output.  Feeding electricity into 
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the grid requires the transformation of direct current into alternating current by a special, 
grid-controlled inverter.  The alternating current output goes through an electricity meter 
into the public grid, and the meter must be able to run in both directions.  The following 
picture illustrates one example of a photovoltaic system (designs will vary according to 
the needs of an installation): 
 

 
Figure 1.  Photovoltaic System 

 
b.  The Department of the Navy (DON) identified $95.438 million of photovoltaic 

projects located at Hampton Roads, VA, and Navy installations in Florida, Texas, and 
Mississippi to be paid for with Recovery Act funds.  The Naval Facilities Engineering 
Command, Atlantic Division, awarded three task orders under one Global Contingency 
Construction - Multiple Award Contract on 29 June 2009 for about $89.872 million for 
the audited photovoltaic projects.1  Currently, the contractor will provide 32 photovoltaic 
systems that are expected to generate 6,655 kilowatts of direct current of electricity.  
There will be a Project Manager/Contracting Officer’s Representative/Engineering 
Technician on-site to monitor the contractor’s performance. 
 

c.  We concluded that: 

                                                      
1 The three task orders had a total value of about $92.679 million, and included photovoltaic projects that were not 
audited. 
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 These photovoltaic projects were not sufficiently planned.  These projects were 
not specifically identified or fully scoped when nearly $90 million worth of 
photovoltaic projects were identified and approved and task orders awarded to the 
contractor on 29 June 2009; 

 Although the audited photovoltaic projects will minimally help DON reduce 
energy usage and increase energy from renewable sources as required, they are not 
cost effective.  These projects will return about $704,000 in annual energy savings 
on an investment of about $87 million,2 which results in a simple payback period 
greater than 120 years and a savings-to-investment ratio less than 0.12.  Title 10 
Code of Federal Regulations, Part 436, requires at least a 1.00 
savings-to-investment ratio for a project to be considered cost effective; 

 Using the Global Contingency Construction-Multiple Award Contracts to solicit 
proposals did not foster competition since only two of the three contractors 
solicited, submitted proposals.  Other solicitation procedures may have fostered 
more competition, which was a goal of the Recovery Act.  In addition, task orders 
under the Global Contingency Construction-Multiple Award Contracts were to be 
awarded for construction associated with natural disasters, including occasional 
projects to ensure readiness to perform during emergency situations, which is not 
the case with the photovoltaic projects; 

 Although the task orders for the photovoltaic projects were quickly awarded on 
29 June 2009, construction work had not begun as of 10 March 2011; however, 
design and testing work has been executed at all sites.  As of 31 December 2010, 
the contractor reported invoicing and receiving about $6 million (7 percent) of the 
approximately $90 million award, and reported 0 jobs created; and 

 Project status provided on the Recovery.gov Web site for the projects audited had 
minor discrepancies that needed to be adjusted to reflect the correct status. 

 
d.  We recommended that the Assistant Secretary of the Navy (Energy, Installations, 

and Environment) re-evaluate the currently designed photovoltaic projects, and where 
feasible, cancel those projects that are not cost effective and the Assistant Secretary of the 
Navy (Energy, Installations, and Environment) did not concur.  Therefore, 
Recommendations 1 and 2 are considered undecided and are being resubmitted to the 
Assistant Secretary of the Navy (Energy, Installations, and Environment) for 
reconsideration.  The Assistant Secretary of the Navy (Energy, Installations, and 
Environment) is required to provide comments on the undecided recommendations within 
30 days; management may comment on other aspects of the report, if desired.   
                                                      

2 The “cost-plus award fee” audited amount was about $89.872 million (or nearly $90 million).  The Naval Facilities 
Engineering Command Atlantic estimated amount of $87,309,597 represents the current estimate of how much it will 
spend for the installation of the photovoltaic systems as of 16 November 2010.  As specified by the contractor, the 
$87 million is a Rough Order of Magnitude estimate and not to be construed as a bid price. 
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e.  Commander, Navy Installations Command agreed with Recommendation 3 to 
develop a return-on-investment criteria to evaluate renewable energy projects to ensure 
DON’s investments in renewable energy projects are cost effective.  The Navy now uses 
the energy return-on-investment tool for evaluating energy projects; therefore, this 
recommendation is considered closed.  The Commander, Naval Facilities Engineering 
Command agreed with Recommendation 4 to establish controls and oversight to ensure 
appropriate solicitation procedures are used to foster competition and protect the interests 
of the Department of the Navy.  The Naval Facilities Engineering Command now 
conducts acquisition planning to ensure the Government meets its needs in the most cost 
effective, economical, and timely manner.  Their Business Management System 
documents their corporate business policies and processes and this recommendation is 
considered closed. 

2.  Reason for Audit.  The audit objective was to verify that funds received by DON 
under the Recovery Act are obligated and used in accordance with the Act.  This audit 
was requested by the Office of the Inspector General, Department of Defense to assist in 
oversight of the implementation of Recovery Act within DON.  Our specific objectives 
for this phase of the audit were to verify that: 

 The selected photovoltaic projects were sufficiently planned to ensure the 
appropriate use of Congressional funds; 

 The projects were properly planned and designed to infuse money and jobs 
quickly into the economy; 

 Contracts for the projects fostered competition, were properly awarded, included 
all required Federal Acquisition Regulation clauses required by the Recovery Act, 
and funds were distributed in a prompt, fair, and reasonable manner; and 

 Solicitation and contract award information for the selected projects was reported 
by DON on the Federal Business Opportunities Web site to promote transparency 
to the public. 

 
3.  Communication with Navy Management.  We communicated our preliminary audit 
results and conclusions with representatives from the Office of the Assistant Secretary of 
the Navy (Energy, Installations, and Environment) on 24 May 2010; Commander, Navy 
Installations Command on 22 April 2010, 21 May 2010, 3 February 2011 and 
2 March 2011; Naval Facilities Engineering Command, Headquarters on 22 April 2010 
and 6 April 2011; Naval Facilities Engineering Command, Atlantic on 19 March 2010, 
10 August 2010, and 6 April 2011; and Naval Facilities Engineering Command, 
Southeast on 23 September 2010.  We also presented our results as a pre-utilization 
discussion draft report on 9 February 2011.  In each case, Navy management agreed that 
the photovoltaic projects had a low savings-to-investment ratio and a long payback 
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period; however, they did not agree that the photovoltaic projects should be canceled 
because they will help the Navy meet the renewable energy goals. 
 
4.  Background, Scope and Methodology, and Pertinent Guidance. 
 

a.  Background. 
 
i.  On 17 February 2009, the President signed into law the American Recovery and 

Reinvestment Act with the express purpose of stimulating the economy.  This law 
provided DON with $280 million of Recovery Act funds for Military Construction 
projects that is available for obligation until 30 September 2013.  It also provided 
$865.9 million of Recovery Act funds for Facilities Sustainment, Restoration, and 
Modernization projects that was available for obligation until 30 September 2010. 
 

ii.  A goal of the Recovery Act is to provide an infusion of money, within specific 
guidelines, that would result in a jump start to the United States economy.  The Act’s 
guidelines include initiating expenditures and activities as quickly as possible in a manner 
consistent with prudent management.  Further, projects should be fully justified and 
consistent with the law’s goals and requirements.  The President indicated multiple goals 
for the Act, including: (1) awarding projects and putting the money into the economy 
quickly; (2) fostering competition; and (3) creating and retaining jobs.  Additional goals 
were included in the Recovery Act appropriation language that encourages selection of 
renewable energy projects, and includes providing investments needed to increase 
economic efficiency by spurring technological advances in science and health.  In 
addition, the Act says that organizations should use competitive “firm-fixed-price” 
contracts to reduce risk to the Government and taxpayers.  Beginning in October 2009, 
contractors who receive these funds were required to submit information quarterly.  This 
information included the amount of money expended, percent of project completion, 
salaries of particular personnel, and the number of jobs created or retained. 
 

b.  Scope.  We audited the following four Recovery Act photovoltaic projects 
estimated to cost $95.438 million: 
 

 Project P114 – Install photovoltaic systems at Hampton Roads, VA, with 
$26.098 million from Recovery Act-provided Military Construction funds that 
expires on 30 September 2013. 

 Project RM 09-1447 – Install photovoltaic systems at Navy installations in 
Florida, with $34.710 million from Recovery Act-provided Facilities, 
Sustainment, Restoration, and Modernization funds that expired on 
30 September 2010. 
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 Project RM 09-1448 – Install photovoltaic systems at Navy installations in 
Texas, with $20.826 million from Recovery Act-provided Facilities, 
Sustainment, Restoration, and Modernization funds that expired on 
30 September 2010. 

 Project RM 09-1449 – Install photovoltaic systems at Navy installations in 
Mississippi, with $13.804 million from Recovery Act-provided Facilities, 
Sustainment, Restoration, and Modernization funds that expired on 
30 September 2010. 

 
c.  Conditions noted in this report existed during the time period of our review from 

October 2009 until 12 April 2011.  We performed on-site work at Naval Facilities 
Engineering Command, Atlantic and Naval Facilities Engineering Command, 
Mid-Atlantic, Norfolk VA; Naval Facilities Engineering Command Southeast, and Naval 
Air Station Jacksonville, FL; Naval Base Mayport, FL; Naval Facilities Engineering 
Command Headquarters; Commander, Navy Installation Command; Office of the 
Assistant Secretary of the Navy (Energy, Installations, and Environment), Washington, 
DC; and Naval Facilities Engineering Command Engineering Service Center, Port 
Hueneme, CA.  We reviewed data on the Recovery.gov Web site for the period ending 
31 December 2010. 
 

d.  Methodology. 
 

i.  The Department of Defense (DoD) Inspector General selected the four audited 
photovoltaic projects from the Recovery Act DoD Expenditure Plans as of 
20 March 2009, using predictive analytics. 

 
ii.  We verified whether the four selected photovoltaic projects were included on 

the Federal Business Operations Web site and obtained posted information from the Web 
site. 

 
iii.  We obtained copies of the latest Military Construction Project Data Forms 

(DD Forms 1391) or other applicable documentation to determine the justification and 
scope of the project. 

 
iv.  We identified criteria regarding DON’s renewable energy goals, energy 

reduction goals, and cost effective determinations. 
 
v.  We obtained information regarding unfunded facilities sustainment restoration 

and modernization projects (including energy projects) at Navy installations in Florida, 
Texas, and Mississippi. 
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vi.  We obtained copies of the life-cycle cost analyses prepared by the contractor 
for proposed photovoltaic system locations.  We evaluated the savings-to-investment 
ratios and payback periods from the life-cycle cost analyses to determine if the proposed 
photovoltaic projects were cost effective. 

 
vii.  We visited Naval Air Station Jacksonville, FL; Naval Base Mayport, FL; and 

Hampton Roads, VA.  We toured the buildings and locations where the photovoltaic 
systems may be installed.  We did not visit Texas or Mississippi because no projects had 
been started at the time. 

 
viii.  We interviewed responsible personnel at Naval Facilities Engineering 

Command Atlantic, Naval Facilities Engineering Command Mid-Atlantic, Naval 
Facilities Engineering Command Southeast, and Naval Facilities Engineering Command 
Engineering Service Center.  We interviewed these officials in order to verify that 
documentation was developed in compliance with appropriate guidelines, and we 
evaluated documentation to verify that projects were properly scoped. 

 
ix.  We obtained contract solicitation and award information from Naval Facilities 

Engineering Command Atlantic and funding documentation from Naval Facilities 
Engineering Command Southeast and Naval Facilities Engineering Command 
Headquarters personnel.  We reviewed the documentation for compliance with Recovery 
Act guidance. 

 
x.  We obtained data from the Recovery.gov Web site to verify that the recipient 

of the funds provided required information. 
 
xi.  We did not review internal controls because that was not within the limited 

scope of our objectives. 
 
xii.  We conducted this performance audit in accordance with Generally Accepted 

Government Auditing Standards.  Those standards require that we plan and perform the 
audit to obtain sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives.  We believe that the evidence 
obtained provides a reasonable basis for our findings and conclusions based on our audit 
objectives. 

 
xiii.  We did not identify any Naval Audit Service, DoD Inspector General, or 

Government Accountability Office reports issued that related to our specific objectives.  
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However, both the DoD Inspector General and the Government Accountability Office are 
currently conducting audits related to the Recovery Act.3 
 

e.  Pertinent Guidance. 
 

 The American Recovery and Reinvestment Act, dated February 2009, 
provided supplemental appropriations for job preservation and creation, 
infrastructure investment, energy efficiency and science, assistance to the 
unemployed, and State and local fiscal stabilization, for the fiscal year ending 
30 September 2009, and for other purposes. 

 Federal Acquisition Regulation reissue, dated March 2005, provides 
guidance regarding competition and acquisition planning, contracting methods 
and contract types, general contracting requirements, special categories of 
contracts, and contract management, clauses, and forms. 

 Title 10 Code of Federal Regulations, “Energy,” Part 436, “Federal 
Energy Management and Planning Programs,” Subpart A, dated 
November 1990 and June 1996, and current as of September 2010, 
establishes a methodology and procedures for estimating and comparing the 
life-cycle costs of Federal buildings and for determining the life-cycle cost 
effectiveness of energy conservation measures.  It states that for a project to be 
cost effective, the savings-to-investment ratio must be greater than 1.00. 

 Unified Facilities Criteria Energy Conservation UFC 3-400-01, dated 
July 2002, states that design must be cost effective in accordance with Title 10 
Code of Federal Regulations, Part 436, Subpart A. 

 DoD Instruction 4170.11, “Installation Energy Management,” dated 
December 2009, requires investments in renewable energy to be life-cycle 
cost-effective. 

 National Defense Authorization Act for Fiscal Year 2007, dated 
October 2006, states that selection of energy conservation measures shall be 
limited to those measures that demonstrate an economic return on the 
investment.  The Act also establishes the goal for DoD to produce or procure 
not less than 25 percent of the total quantity of electric energy it consumes 
within its facilities and in its activities during Fiscal Year 2025 and each fiscal 
year thereafter from renewable energy sources. 

                                                      
3 The American Recovery and Reinvestment Act Energy Conservation Improvement Program Project P0764 was 
awarded on the same contract as the other photovoltaic projects listed here.  Project P0764 was audited separately by 
the DoD Inspector General as an Energy Conservation Improvement Program project.  DoD Inspector General issued 
report no. D-2011-0045 on 25 February 2011, “American Recovery and Reinvestment Act Project – Solar and Lighting 
at Naval Station, Norfolk, Virginia.” 
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 Energy Policy Act, Section 203, dated August 2005, states that not less than 
3 percent of the electricity consumed in Fiscal Years 2007-2009; not less than 
5 percent of the electricity consumed in Fiscal Years 2010-2012, and not less 
than 7.5 percent of the electricity consumed in Fiscal Year 2013 and thereafter 
shall come from renewable energy. 

 Energy Independence and Security Act, dated December 2007, defines 

“life-cycle cost-effective,” as meaning that the estimated savings exceed the 
estimated costs over the lifespan of the measure.  This law ratifies energy 
reduction goals for Federal facilities, mandating the following energy intensity 
reductions per fiscal year relative to a 2003 baseline: 

 
Fiscal Year      Percentage Reduction 

 2006 ................................................................................................... 2 
 2007 ................................................................................................... 4 
 2008 ................................................................................................... 9 
 2009 ................................................................................................. 12 
 2010 ................................................................................................. 15 
 2011 ................................................................................................. 18 
 2012 ................................................................................................. 21 
 2013 ................................................................................................. 24 
 2014 ................................................................................................. 27 
 2015 ................................................................................................. 30 

 
5.  Federal Manager’s Financial Integrity Act.  The Federal Manager’s Financial 
Integrity Act of 1982, as codified in Title 31, United States Code, requires each Federal 
agency head to annually certify the effectiveness of the agency’s internal and accounting 
system controls.  In our professional judgment, we did not find weaknesses systemic 
enough to be considered for inclusion in the Auditor General’s annual Federal Managers’ 
Financial Integrity Act memorandum identifying management control weaknesses to the 
Secretary of the Navy. 
 
6.  Audit Results and Conclusions. 
 

a.  The selected photovoltaic projects were not sufficiently planned to ensure the 
appropriate use of Recovery Act funds.  The audited projects will help DON minimally 
reduce energy usage and increase energy from renewable sources as required.  However, 
these projects will return about $704,000 in annual energy savings on an investment of 
about $87 million, which results in a simple payback period greater than 120 years.  
Furthermore, the Global Contingency Construction - Multiple Award Contract vehicle 
that was used to select the successful offer may not have been the best solicitation 
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method for selecting a contractor to install the photovoltaic systems.  Other solicitation 
methods may have increased competition.  While the contract was awarded on 
29 June 2009, the construction of the projects had not begun as of 10 March 2011.  Naval 
Facilities Engineering Command Atlantic estimates the work will not be completed until 
June or July 2011.  As of 31 December 2010, the contractor reported invoicing and 
receiving only about $6 million (7 percent) of the $90 million award, and reported 0 jobs 
created.  The prime contractor reported required information on the Recovery.gov Web 
site.  However, project status provided on the Web site for the projects audited needed to 
be adjusted to accurately reflect the correct status. 
 

b.  The contract/task orders included all Federal Acquisition Regulation clauses 
required by the Recovery Act.  Solicitation and contract award information for all 
projects were reported by DON on the Federal Business Opportunities Web site. 
 

c.  Planning of Photovoltaic Projects 
 

i.  The audited photovoltaic projects approved by Congress in the March 2009 
Expenditure Plans were not sufficiently planned to ensure the appropriate use of the 
Recovery Act funds.  The projects were not specifically identified or fully scoped when 
nearly $90 million of photovoltaic projects were identified and approved, and task orders 
awarded to the contractor on 29 June 2009.  After the contractor was awarded the 
$90 million task orders, the contractor was in control of recommending what photovoltaic 
projects would be constructed and where they would be constructed. 
 

ii.  The Navy awarded Task Order 0009, Phase I, on 29 June 2009 for the 
contractor to develop a priority list of photovoltaic projects from the building candidate 
list provided by the Navy.  Task order 0009 also stated that the contractor perform site 
surveys and analyses to determine a comprehensive “Photovoltaic Rooftop Application 
Analysis.”  This analysis would provide clear comparisons between the different 
photovoltaic types regarding energy output/kilowatt-hour produced and life-cycle cost 
analysis in the various geographic locations covered by the projects.  The Navy awarded 
Task Orders 0011 and 0012, Phase II, also on 29 June 2009, for the contractor to design 
and construct the systems identified in Phase I. 
 

iii.  Phase I (Task Order 0009) was awarded as “cost-plus award fee.”  Phase II 
(Task Orders 0011 and 0012) was awarded as “cost-plus award fee” with a “Not to 
Exceed” amount.  The contract was expected to be converted from “cost-plus award fee” 
to “firm-fixed-price” prior to the Navy giving the contractor notice to proceed on 
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construction activities associated with Phase II.4  The “cost-plus award fee” amounts for 
Phases I and II for the projects audited were the following: 
 
Figure 2: Project Phases and Award Amounts 
 

Task Order # Location 
Award $ 
Amount 

Actual/ 
Estimated 
Start Date5 

Actual/ 
Estimated 

Completion Date 
09 Phase I Florida 82,216 29 Jun 09 23 Oct 09  
09 Phase I Texas 24,856 29 Jun 09 23 Oct 09 
09 Phase I Mississippi 24,856 29 Jun 09 23 Oct 09 
09 Phase I Hampton Roads 208,408 29 Jun 09 23 Oct 09 
11 Phase II Florida 33,239,384 17 Jan 11 30 Jun 11 
11 Phase II Texas 19,968,104 20 Dec 10 8 Jul 11 
11 Phase II Mississippi 13,226,984 3 Jan 11 8 Jul 11 
12 Phase II Hampton Roads 23,097,106 15 Dec 10 30 Jul 11 

Total 89,871,914  
 

iv.  Commander, Navy Installations Command stated that they considered 
geothermal, solar thermal, photovoltaic, wind, and ground source heat pumps.  They also 
told us that photovoltaic projects were considered as projects that supported the goals of 
renewable energy investment and as projects that could be awarded in the requested 
execution timeframe.  Other renewable projects (i.e., geothermal and wind turbine 
projects) were also included in the Recovery Act program. 
 

d.  Return on Investment of the Photovoltaic Projects.  Although the photovoltaic 
projects will decrease non-renewable energy use and increase renewable energy use, the 
projects are not cost effective.  According to life-cycle cost data provided by the 
contractor and Naval Facilities Engineering Command Atlantic, the audited photovoltaic 
projects will reduce megawatt hours of electricity by 7,301 megawatts per year to help 
DON reduce energy usage and increase energy from renewable sources as required.  
However, the reduction represents less than 0.1 percent of the 8,371,136 megawatt hours 
of electricity used by the Navy in Fiscal Year 2009.  In addition, for the Navy 
installations receiving these photovoltaic projects, the photovoltaic systems will provide 

                                                      
4 Task Order 0011 for Navy Installations in Texas was converted from cost-plus to firm-fixed-price on 31 January 2011.  
As of 11 March 2011, construction work for Texas had not begun. 
5 The estimated start dates and completion dates were provided by Naval Facilities Engineering Command 
Headquarters as of 29 November 2010.  Per Naval Facilities Engineering Command Atlantic, installation had not begun 
as of 31 December 2010. 
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only about one percent of the 686,933 megawatt hours of electricity used annually6 (see 
Enclosure 3).  Also, according to the life-cycle cost analysis provided by Naval Facilities 
Engineering Command Atlantic, these projects will return about $704,000 in annual 
energy savings on an investment of about $87 million, which represents a simple payback 
period greater than 120 years and a savings-to-investment ratio of less than 0.12 (see 
Enclosure 2).  Naval Facilities Engineering Command Atlantic’s current estimate of 32 
photovoltaic systems for Hampton Roads, VA and Navy installations in Florida, Texas, 
and Mississippi were not cost effective and do not represent a prudent use of the 
Recovery Act funds.  Overal1, the 32 photovoltaic systems show an average savings-to-
investment ratio of less than 0.12, whereas the individual ratios for the projects range 
from 0.04 to 0.20.  However, Title 10 Code of Federal Regulations, Part 436, Subpart A, 
states that the savings-to-investment ratio must be at least 1.00 for a renewable energy 
project to be cost effective.  In addition, the average simple payback period for the 32 
photovoltaic systems is greater than 120 years, and the range is from 70 to 324 years.  
However, the life of the photovoltaic panels is 25 years.  In other words, the photovoltaic 
panels will never pay for themselves (Enclosure 2 shows the specific projects selected by 
Naval Facilities Engineering Command Atlantic, as well as the estimated savings-to-
investment ratios and simple payback periods).7 
 

e.  Use of Global Contingency Construction-Multiple Award Contract 
 

i.  We do not believe Naval Facilities Engineering Command Atlantic should have 
used the Global Contingency Construction-Multiple Award contracts to solicit proposals 
for the photovoltaic projects because they did not foster competition, it did not protect the 
Navy’s interests, and was not appropriate for awarding photovoltaic projects.  In 2006, 
Naval Facilities Engineering Command Atlantic competitively awarded three Global 
Contingency Construction-Multiple Award Contracts.  Naval Facilities Engineering 
Command Atlantic requested proposals for the photovoltaic projects from the three 
contractors who were awarded a Global Contingency Construction-Multiple Award 
Contract in 2006 and, from these proposals, Naval Facilities Engineering Command 
Atlantic selected the successful offer for the photovoltaic projects.  The “cost-plus award 
fee” task orders for the photovoltaic projects were expeditiously awarded on 
29 June 2009 (3 months after the Expenditure Plan was approved) to obligate the 
Recovery Act funds.  However, by using the Global Contingency Construction-Multiple 
Award Contract, Naval Facilities Engineering Command Atlantic did not foster 

                                                      
6 Fiscal Year 2009 data was provided by Naval Facilities Engineering Command/Engineering Service Center.  Because 
of the limited scope of our audit, we did not independently validate the data received from Naval Facilities Engineering 
Command/Engineering Service Center.  We accepted Naval Facilities Engineering Command/Engineering Service 
Center’s estimate as reasonable. 
7 Because of the limited scope of our audit we did not independently validate the savings-to-investment ratio and simple 
payback calculated by the contractor.  We accepted the contractor’s estimate as reasonable based on corroboration 
from Naval Facilities Engineering Command Atlantic. 
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competition but limited the number of offers to three maximum.  Only two proposals 
were received, since the third solicited contractor did not submit a proposal because he 
believed it would have a higher risk associated with management complexities after 
transferring the projects for “firm-fixed-price.” 
 

ii.  In addition, we do not believe the task orders issued under the Global 
Contingency Construction Multiple Award Contract adequately protect the Navy’s 
interests.  The Naval Facilities Engineering Command, Atlantic obligated nearly 
$90 million of stimulus funds to the contractor before the scope of the task orders was 
defined.  Although the Navy had final approval on the contractor’s recommendations, the 
contract requires the Navy to buy nearly $90 million of photovoltaic systems with 
firm-fixed-prices established during sole source negotiations with the selected contractor, 
putting the contractor in a stronger negotiating position.8 

 
iii.  We also believe the Global Contingency Construction-Multiple Award 

Contract does not apply to purchase of photovoltaic systems.  The Global Contingency 
Construction-Multiple Award Contract was awarded to obtain construction and related 
engineering services in response to natural disasters, humanitarian assistance, conflict, or 
other projects with similar characteristics, including occasional projects to ensure 
readiness to perform during emergency situations and military exercises.  The design and 
installation of photovoltaic systems at multiple locations, however, does not appear to be 
a global contingency. 
 

iv.  Naval Facilities Engineering Command, Atlantic believes that cost-type task 
orders under the Global Contingency Construction Multiple Award Contract were the 
appropriate contract type and vehicle for execution of the Recovery Act photovoltaic 
projects.  Naval Facilities Engineering Command, Atlantic said they considered the 
contract type as an appropriate vehicle because it allows for both “cost-plus award fee” 
and “firm-fixed-price” task orders.  In addition, Naval Facilities Engineering Command, 
Atlantic considered the uncertainties in the scope to be of similar characteristics to other 
contingency type projects.  By using the Global Contingency Construction Multiple 
Award Contract tool, Naval Facilities Engineering Command, Atlantic stated they were 
able to ensure readiness of the contractors to respond to other contingency events in these 
areas.  Naval Facilities Engineering Command, Atlantic said that, while the Recovery Act 
guidelines stress fostering competition, the use of a competitive multiple award contract 
is not prohibited by Recovery Act rules or regulations.  Therefore, Naval Facilities 
Engineering Command, Atlantic considered the contract type an appropriate contract 
vehicle that complies with the Recovery Act guidance and Federal Acquisition 
Regulation 16.505 ordering procedures under multiple award contracts. 
 
                                                      

8 Task Order 0011 for Navy Installations in Texas was converted from cost-plus to firm-fixed-price on 31 January 2011.  
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v.  Although we disagree with Naval Facilities Engineering Command Atlantic 
using the Global Contingency Construction-Multiple Award Contract, the solicitation and 
associated task orders were posted on the Federal Business Opportunities Web site as 
required.  In addition, the contract contained the required Federal Acquisition Regulation 
clauses for Recovery Act contract actions. 
 

f.  Timeliness of Photovoltaic Projects.  Although the task orders were promptly 
awarded, the contractor reported he has not begun work installing the photovoltaic 
projects, has invoiced and received $6 million, and has reported that no jobs have been 
created.  The contract task orders for the photovoltaic projects were awarded on 
29 June 2009.  However, work had not begun installing the photovoltaic panels as of 
10 March 2011.  According to Naval Facilities Engineering Command Headquarters, 
work was expected to begin in December 2010 and January 2011 and completion was 
expected in June or July 2011, about 2 years after contract award.  However, as of the 
date of this report, work has not started.  The purpose of the Recovery Act was to quickly 
infuse money and jobs into the economy.  However, the photovoltaic projects are still in 
the design phase or waiting for a “firm-fixed-price” negotiation before installation.9  Per 
the Recovery.gov Web site, the contractor has invoiced and received about $6 million of 
the $90 million award as of 31 December 2010.  In other words, only about 7 percent of 
the obligated funds for the photovoltaic projects have been infused into the economy.  
Also, the contractor reported 0 jobs created or retained. 
 

g.  Accuracy of Information Reported by Contractor on Recovery.Gov 
 

i.  The contractor provided information on Recovery.gov that did not accurately 
present information related to the projects.  The contractor did not report any jobs being 
created, although the contractor invoiced/received about $6 million10 related to the 
audited Photovoltaic Projects as of 31 December 2010.  In addition, the contractor 
overstated the work completed on a submission for 30 September 2010.   

 
ii.  The contractor was unable to report jobs created because Federal Acquisition 

Regulation, clause 52.204-11, dated March 2009, allowed only for the reporting of jobs 
created by the prime contractor.  The contractor was a joint venture; therefore, only jobs 
created by the joint venture would be reported.  Federal Acquisition Regulation, clause 
52.204-11 was revised in July 2010 to also require the reporting of jobs created by the 
first-tier subcontractor for subcontracts over $25,000, however, the updated clause was 

                                                      
9 Task Order 0011 for Navy Installations in Texas was converted from cost-plus to firm-fixed-price on 31 January 2011.  
As of 11 March 2011, construction work for Texas had not begun. 
10 Amount associated with Task Orders 0009, 0011 and 0012 for Hampton Roads and Navy installations in Florida, 
Texas, and Mississippi, on Recovery.gov as of 31 December 2010. 
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not retroactive to these task orders.  Therefore, the photovoltaic contractor will continue 
to report no jobs being created for the nearly $90 million received.11 

 
iii.  In addition, the contractor reported that for the project status for Task 

Orders 0011 and 0012, more than 50 percent of the work was completed as of 
30 September 2010, even though the project was still in the design phase.  The contractor 
subsequently corrected the project status on the Recovery.gov Web site to show less than 
50 percent of the project was completed.  Because the contractor corrected the oversight, 
no recommendations are being made.  The status report for 31 December 2010 shows less 
than 50 percent of the project completed. 
 

h.  Reasons Why These Audited Photovoltaic Projects Were Identified and Task 
Orders Awarded as They Were 
 

i.  These photovoltaic projects were not adequately planned because the Recovery 
Act money was received as a windfall.  Prior to receiving the Recovery Act funds, the 
Navy did not have plans to invest in these photovoltaic projects.  When the Congressional 
funds became available, the Navy stated that it selected photovoltaic projects for 
Recovery Act funding to help meet its goals to reduce energy consumption, increase its 
use of renewable energy, and invest in energy efficiency as stated in the Recovery Act.  
The Navy told us they specifically selected photovoltaic projects over other renewable 
energy projects because the photovoltaic technology could be awarded quicker than 
projects for biomass, wind, or geothermal.  In addition, the Global Contingency 
Construction-Multiple Award Contract did not require the Navy to specify what 
photovoltaic systems would be acquired, therefore, pre-planning was not required. 

 
ii.  The photovoltaic projects were not cost effective because the Navy had not 

calculated the simple payback period or savings-to-investment ratios before awarding a 
contract for photovoltaic systems in Hampton Roads, VA, and Navy installations in 
Florida, Texas, and Mississippi.  Based on the system costs, the amount of energy 
generated, and the utility rates for the locations selected, the photovoltaic projects could 
not show a positive return on investment in terms of simple payback period or savings-to-
investment ratios. 

 
iii.  The Navy told us they did not consider return-on-investment, but rather 

focused on other energy goals, when deciding to invest in photovoltaic systems.  The 
Navy believed the projects helped provide energy security, reduced use of fossil fuels, 
encouraged overall photovoltaic investment, and met the energy efficiency focus of the 

                                                      
11 According to Naval Facilities Engineering Command Southeast, the contractor estimates that he will hire about 
275 workers for about 9 months to install the photovoltaic systems.  We did not audit the contractor’s estimate and 
cannot comment on its accuracy. 
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Recovery Act.  The Navy continues to believe the progress being made toward other 
energy goals outweighs the lack of return-on-investment for the photovoltaic systems.  
However, the audited photovoltaic projects will megawatt hours of electricity by 7,301 
per year.  The reduction represents less than 0.1 percent of the 8,371,136 megawatt hours 
of electricity used by the Navy in Fiscal Year 2009.  In addition, for the Navy 
Installations receiving these photovoltaic projects, the photovoltaic systems will provide 
only about one percent of the 686,933 megawatt hours of electricity used annually12 (see 
Enclosure 3).  Also, the Energy Policy Act of 2005, the Energy Independence and 
Security Act of 2007, DoD Instruction 4170.11, Unified Facilities Criteria 3-400-01, and 
10 Code of Federal Regulations, Part 436, Subpart A criteria clearly state that renewable 
energy projects must be cost effective. 

 
iv.  Naval Facilities Engineering Command, Atlantic stated that the Federal 

Acquisition Regulation 16.301-2 states that “cost-reimbursement contracts are suitable 
for use when uncertainties involved in contract performance do not permit costs to be 
estimated with sufficient accuracy to use any type of fixed-price contract.”  Therefore, 
based on the uncertainties in the scope of the photovoltaic projects, Naval Facilities 
Engineering Command, Atlantic said that they determined that a cost type contract 
vehicle was the most appropriate.  In addition, the projects for all geographic areas were 
solicited together as one package under the Global Contingency Construction-Multiple 
Award Contract because Naval Facilities Engineering Command Atlantic believed it 
allowed for the Government to gain cost efficiencies in design and construction.  
Furthermore, Naval Facilities Engineering Command, Atlantic stated that, to be 
consistent with the desires of the Recovery Act program to utilize firm-fixed price 
contracts as much as possible, Naval Facilities Engineering Command, Atlantic is in the 
process of converting each of the Phase II task orders from “cost-plus award fee” to 
“firm-fixed price,” hence, transferring the cost risk to the contractor once the designs are 
completed.13 

 
v.  The installation of the photovoltaic systems did not begin quickly because the 

projects had to be scoped and designed, and a “firm-fixed-price” had to be negotiated 
before the installation work could begin.14  The photovoltaic projects were not 
specifically identified or fully scoped when nearly $90 million of the Recovery Act funds 
were appropriated, projects were identified, and approved and task orders awarded to the 
contractor on 29 June 2009.  As a result, after the photovoltaic projects in the expenditure 
                                                      

12 Fiscal Year 2009 data was provided by Naval Facilities Engineering Command/Engineering Service Center.  Because 
of the limited scope of our audit, we did not independently validate the data received from Naval Facilities Engineering 
Command/Engineering Service Center.  We accepted Naval Facilities Engineering Command/Engineering Service 
Center’s estimate as reasonable. 
13 The negotiation with the contractor to convert projects to a firm-fixed-price task order in Navy Installations, Texas, was 
completed on 31 January 2011. 
14 Task Order 0011 for Navy Installations in Texas was converted from cost-plus to firm-fixed-price on 31 January 2011.  
As of 11 March 2011, construction work for Texas had not begun. 
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plan were approved, the Navy and the contractor had to first identify the candidate 
buildings or locations that could be used to accommodate the photovoltaic systems, then 
negotiate a firm-fixed-price before beginning to install the photovoltaic systems.15 

 
vi.  The timeline for the photovoltaic projects has taken over 20 months as of 

10 March 2011, and the photovoltaic systems had yet to be installed.  The site surveys 
and deliberations began on 29 June 2009 when the task orders were awarded.  On 
23 October 2009, the Navy received the Phase I “deliverable,” which discusses issues 
related to ranking of facilities, application analysis for photovoltaic rooftop applications, 
lighting upgrades, and solar thermal systems as applicable to the region.  It also included 
a summary-level project schedule for construction.  After providing the deliverable for 
Phase I to the Navy, the contractor began Phase II “design.”  On 10 August 2010, Naval 
Facilities Engineering Command Atlantic updated the tentative list of buildings and 
locations.  On 16 November 2010, the life-cycle cost analysis amounts for each chosen 
facility at Hampton Roads, VA, and the Navy installations in Florida, Texas, and 
Mississippi were also updated (all indicated buildings are still subject to confirmation of 
acceptability in design finalization).  After deciding where to place the photovoltaic 
systems, Naval Facilities Engineering Command Atlantic received price proposals from 
the contractor at the 100-percent design submittal.  Naval Facilities Engineering 
Command Atlantic and the contractor are now negotiating fair and reasonable 
“firm-fixed-price” for the Navy locations based on this design.  The task orders will be 
converted from the current “cost-plus award fee” to “firm-fixed-price;” thus transferring 
the cost risk to the contractor.  The negotiation process, which began on 
3 November 2010, was not completed as of 10 March 2011.16 

 
vii.  The information on the Recovery.gov Web site was inaccurate as of 

30 September 2010 because of an oversight.  The data was promptly corrected when 
brought to the attention of Naval Facilities Engineering Command Atlantic and the 
contractor. 
 

i.  Impact of Photovoltaic Projects.  The lack of planning for the photovoltaic 
projects led the Navy to award task orders worth about $90 million for projects that 
should not have been selected due to the low savings-to-investment ratio, and the long 
simple payback period.  The selected photovoltaic projects will return only about 11 cents 
for every dollar invested.  In addition, the investment cost will not be recovered for an 
estimated period greater than 120 years.  Because the photovoltaic panels have an 
estimated useful life of 25 years, recovery of the investment is impossible.  Also, work 
installing the photovoltaic systems had not begun 20 months after the task orders were 

                                                      
15 Task Order 0011 for Navy Installations in Texas was converted from cost-plus to firm-fixed-price on 31 January 2011.  
As of 11 March 2011, construction work for Texas had not begun. 
16 Ibid. 
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awarded (June 2009 to 10 March 2011 timeframe).  Therefore, these photovoltaic 
projects are not meeting the Recovery Act goals of infusing money into the economy 
quickly and promptly creating jobs.  In addition, by investing in these photovoltaic 
projects, the Navy was unable to use the funds for other, unfunded requirements. 
 
7.  Recommendations and Corrective Actions. 
 
Our recommendations, summarized management responses, and our comments on the 
responses follow.  The complete texts of the management responses are in the 
Appendices. 
 
We recommend that Office of the Assistant Secretary of the Navy (Energy, Installations, 
and Environment): 
 

Recommendation 1.  Re-evaluate the Hampton Roads, VA photovoltaic project 
funded with Military Construction funds that has a savings-to-investment ratio of 
0.13 and a simple payback period of 109 years, cancel the project if it is not cost 
effective and apply the funds to other appropriate Military Construction projects.  
Provide the Naval Audit Service with savings associated with the cancellation.   
 
Recommendation 2.  Re-evaluate the photovoltaic project funded with facilities 
sustainment restoration and modernization funds that have a savings-to-investment 
ratio of less than 1.00, cancel the projects if they are not cost effective.   
 

Office of the Assistant Secretary of the Navy (Energy, Installations, and 
Environment) response to Recommendations 1 and 2.  Assistant Secretary of 
the Navy (Energy, Installations, and Environment) agrees with the report’s other 
recommendations, but they non-concur with Recommendations 1 and 2 that they 
re-evaluate projects funded by the American Recovery and Reinvestment Act of 
2009 and cancel those projects that are considered to be not cost effective due to a 
large payback period or have a low savings-to-investment ratio.  There is 
disagreement over the conclusion that these projects were not sufficiently planned 
or cost effective.  Navy and Marine Corps staffs developed and submitted valid 
projects consistent with the guidance and time constraints they were given.  In 
addition to savings-to-investment ratio and simple payback periods, the Secretary 
of the Navy’s goals on energy security and independence were factored in to the 
decisionmaking process.  Accordingly, canceling these projects would be 
counterproductive to the Recovery Act goals and also to the department meeting 
the Federal mandates (National Defense Authorization Act for Fiscal Year 2007, 
Energy Policy Act of 2005).   
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Naval Audit Service comment on the Office of the Assistant Secretary of 
the Navy (Energy, Installations, and Environment) response to 
Recommendations 1 and 2.  The Office of the Assistant Secretary of the Navy 
(Energy, Installations, and Environment) did not disagree with the facts 
presented in the audit report showing the audited projects had a long payback 
period and a very low savings-to-investment ratios.  In addition, the Office of 
the Assistant Secretary of the Navy (Energy, Installations, and Environment) 
did not disagree that construction work had not begun as of 10 March 2011 and 
as of 31 December 2010, the contractor reported invoicing and receiving about 
$6 million (7 percent) of the approximately $90 million award, and reported 
0 jobs created.   
 
The audited photovoltaic projects will minimally help the Department of the 
Navy reduce energy usage and increase energy from renewable sources as 
required.  These projects will return about $704,000 in annual energy savings 
on an investment of about $87 million.  The audited photovoltaic projects will 
reduce megawatt hours of electricity by 7,301 per year to help the Department 
of the Navy reduce energy usage and increase energy from renewable sources 
as required.  However, the reduction represents less than 0.1 percent of the 
8,371,136 megawatt hours of electricity used by the Navy in Fiscal Year 2009.  
In addition, for the Navy Installations receiving these photovoltaic projects, the 
photovoltaic systems will provide only about one percent of the 
686,933 megawatt hours of electricity used annually.  Despite the agreement 
on this point, the Assistant Secretary of the Navy (Energy, Installations, and 
Environment) believes that the Photovoltaic projects will help meet the overall 
Navy energy conservation goals established by the Secretary of the Navy.   
 
Because the Office of the Assistant Secretary of the Navy (Energy, 
Installations, and Environment) did not agree to re-evaluate projects funded by 
the American Recovery and Reinvestment Act of 2009 and cancel those 
projects that are considered to be not cost effective due to a long payback 
period or have a low savings-to-investment ratio, Recommendations 1 and 2 
are non-concurrences, and we are re-submitting the recommendations to them 
for reconsideration. 

 
We recommend that Commander, Navy Installations Command: 
 

Recommendation 3.  Establish return-on-investment parameters (e.g., a 
savings-to-investment ratio of at least 1.00 per Title 10 Code of Federal Regulations) 
for determining if an energy project is cost effective, and fund only projects that meet 
the minimum criteria.   
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Commander, Navy Installations Command response to Recommendation 3.  
We reviewed the draft audit report and concur with the findings and 
recommendations contained therein that relate to Commander, Navy Installations 
Command. Below are our responses to the recommendations addressed to 
Commander, Navy Installations Command.  The Navy uses the Chief of Naval 
Operations accredited energy scoring tool known as the energy Return on 
Investment tool for evaluating energy projects.  The energy Return on Investment 
tool was developed to ensure future energy investments are risk based; capability 
focused, and will yield favorable returns on investment.  The energy Return on 
Investment tool factors in return on investment/payback as well as non-financial 
benefits such as: legal mandate compliance; Navy energy goals compliance; 
enabling infrastructure; and providing reliable energy to critical infrastructure.  
Use of the energy Return on Investment tool is mandated in Chief of Naval 
Operations Instruction 4100.5E, currently in draft form.  The Navy is using the 
energy Return on Investment tool to assess all future energy projects starting in 
Fiscal Year 2012, regardless of funding type.  Energy projects are evaluated by 
assigning a relative ranking score to each project based on the energy Return on 
Investment tool submission.  In order to ensure that the best energy projects are 
selected, the final project approval is based on an optimized project profile from 
the total submission.  The approved Fiscal Year 2012 project list has a 
consolidated payback period of 4.46 years with an average energy Return on 
Investment tool score of 8.21. 

 
Actions for Recommendation 3 are complete; request recommendation closure. 

 
Naval Audit Service comment on the Commander, Navy Installations 
Command response to Recommendation 3.  Actions taken by the 
Commander, Navy Installations Command meet the intent of the 
recommendation.  The recommendation is considered closed as of the date of 
the management response, 16 May 2011. 

 
We recommend that Commander, Naval Facilities Engineering Command: 
 

Recommendation 4.  Establish processes and provide oversight to ensure appropriate 
contracting vehicles are used to protect the interests of the Department of the Navy.   

 
Commander, Naval Facilities Engineering Command response to 
Recommendation 4.  Concur.  Naval Facilities Engineering Command conducts 
acquisition planning to ensure that the Government meets its needs in the most 
effective, economical, and timely manner.  Acquisition planning includes 
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developing and documenting the overall strategy for managing the acquisition.  
The Acquisition Planning Team consists of all personnel responsible for 
significant aspects of the acquisition (i.e., contracting, fiscal, legal, technical, and 
small business personnel).  Acquisition Strategy Boards, if appropriate, are 
utilized to determine the acquisition strategy for procurements.  The following 
factors are considered in determining the strategy and contracting vehicle: scope 
and complexity; in-house capacity and contract capacity; socio-economic 
programs; results of market research; schedule constraints; cost or budget; site 
availability and site approval; external support requirements; antiterrorist force 
protection issues; explosive arc or air operations impacts; natural and cultural 
resources; and environmental issues. 
 
Naval Facilities Engineering Command’s Business Management System 
documents our corporate business policies and processes.  The following Business 
Management System processes are related to acquisition planning and work 
induction to Naval Facilities Engineering Command: F-30.1, Work Induction 
System; F-30.2, Workload Management; S-17.1.1, Market Research Including the 
Management and Oversight Process for the Acquisition of Services; and S-17.1.3, 
Acquisition Planning Documentation.  In accordance with the Naval Facilities 
Engineering Command Acquisition Supplement, formal written acquisition plans, 
when required, are approved by no lower than the Echelon III/IV Chief of the 
Contracting Office.  Specific to the Global Contingency Construction Contract, all 
planned requirements for this contract vehicle are approved by the Echelon III 
Commander through the Echelon III Operations Officer.  All action is completed 
for this recommendation as Naval Facilities Engineering Command has existing 
established processes for work induction and acquisition planning. 

 
Naval Audit Service comment on the Commander, Naval Facilities 
Engineering Command response to Recommendation 4.  Actions taken by 
Commander, Naval Facilities Engineering Command meet the intent of the 
recommendation. The recommendation is considered closed as of the date of 
the management response, 11 May 2011. 

 
8.  Any requests for this report under the Freedom of Information Act must be approved 
by the Auditor General of the Navy as required by reference (b).  This audit report is also 
subject to followup in accordance with reference (b). 
 
9.  Please provide all correspondence to the Assistant Auditor General for Installations 
and Environment Audits, Ron Booth, ronnie.booth@navy.mil, with a copy to the 
Director, Policy and Oversight, Vicki McAdams, vicki.mcadams@navy.mil.  Please 
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submit correspondence in electronic format (Microsoft Word or Adobe Acrobat file), and 
ensure that it is on letterhead and includes a scanned signature. 

 
10.  We appreciate the cooperation and courtesies extended to our auditors. 
 

 
RON J. BOOTH 
Assistant Auditor General 
Installations and Environment Audits  

 
Copy to: 
UNSECNAV 
DCMO 
OGC 
ASSTSECNAV FMC 
ASSTSECNAV FMC (FMO) 
ASSTSECNAV MRA 
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CMC (RFR, ACMC) 
DON CIO 
NAVINSGEN (NAVIG-4) 
AFAA/DO 
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Enclosure (1): 
Status of Recommendations and Funds Potentially 
Available for Other Use 
 

Recommendations FUNDS POTENTIALLY AVAILABLE (In $000s) 

Finding17 
Rec. 
No. 

Page 
No. 

Subject Status18 Action 
Command 

Target or 
Actual 

Completion 
Date 

Interim 
Target 

Completion 
Date19 

Category20 Claimed 
Amount

Agreed 
To 

Not 
Agreed 

To 
Appropriation21

1 1 19 Re-evaluate the Hampton 
Roads, VA photovoltaic 
project funded with 
Military Construction 
funds that has a savings-
to-investment ratio of 
0.13 and a simple 
payback period of 109 
years, cancel the project if 
it is not cost effective and 
apply the funds to other 
appropriate Military 
Construction projects.  
Provide the Naval Audit 
Service with savings 
associated with the 
cancellation. 

U Office of the 
Assistant 

Secretary of 
the Navy 
(Energy, 

Installations, 
and 

Environment)

10/21/11  C     

                                                      
17 / + = Indicates repeat finding. 
18 / O = Recommendation is open with agreed-to corrective actions; C = Recommendation is closed with all action completed; U = Recommendation is undecided with 
resolution efforts in progress. 
19 If applicable. 
20 / A = One-time potential funds put to other use; B = Recurring potential funds put to other use for up to 6 years; C = Indeterminable/immeasurable. 
21 / = Includes appropriation (and subhead if known). 
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Recommendations FUNDS POTENTIALLY AVAILABLE (In $000s) 

Finding17 
Rec. 
No. 

Page 
No. 

Subject Status18 Action 
Command 

Target or 
Actual 

Completion 
Date 

Interim 
Target 

Completion 
Date19 

Category20 Claimed 
Amount

Agreed 
To 

Not 
Agreed 

To 
Appropriation21

1 2 19 Re-evaluate the 
photovoltaic project 
funded with facilities 
sustainment restoration 
and modernization funds 
that have a savings-to-
investment ratio of less 
than 1.00, cancel the 
projects if they are not 
cost effective. 

U Office of the 
Assistant 

Secretary of 
the Navy 
(Energy, 

Installations, 
and 

Environment)

10/21/11       

2 3 20 Establish return-on-
investment parameters 
(e.g., a 
savings-to-investment 
ratio of at least 1.00 per 
Title 10 Code of Federal 
Regulations) for 
determining if an energy 
project is cost effective, 
and fund only projects 
that meet the minimum 
criteria. 

C Commander, 
Navy 
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Enclosure (2): 
Costs, Savings-to-Investment Ratios, and 
Simple Payback Periods for Photovoltaic 
Projects 
 

Table 1 summarizes the estimated costs associated with the installation of the 
photovoltaic systems at Hampton Roads, VA and Navy installations in Florida, Texas, 
and Mississippi.  The building number for each Navy location was provided by Naval 
Facilities Engineering Command, Atlantic on 16 November 2010 (all indicated buildings 
are still subject to confirmation of acceptability in design finalization).  The estimated 
photovoltaic design and construction cost and the non-photovoltaic construction cost 
were provided by Naval Facilities Engineering Command, Atlantic on 
21 December 2010.  These costs were based on the energy life-cycle cost analysis 
prepared by the contractor. 
 
*Key to acronyms used tables: 
kW-DC Kilowatt – Direct Current  MBTU Mega British Thermal Unit (*1000 British Thermal Units) 
MWh  Megawatt Hour   PV Photovoltaic  
SIR Savings-to-Investment Ratio  TO Task Order 
 

Table 1.  Estimated Costs of Selected Photovoltaic Projects 

Contract N62470-6-D-6007 Task Orders 0009, 0011 and 0012 – Building List22 

Navy 
Base/Location 

Building# 

Expend. 
Plan 

Amount 
($000) 

Task 
Orders 
Award 

Amount ($) 

PV 
Design 
Costs 
($)23 

Construction Costs Total 
Funds 

Required 
($)24 

PV ($)25
 

Non-PV 
($)26 

Hampton Roads, VA P-114 (1500 kilowatts minimum) 

Naval Station 
Norfolk 

Monkey 
Bottom 
(Ground 
Mount) 

 

TO 0009: 
208,408 

TO 0012: 
23,097,106 

2,074,676 18,133,921 2,339,985 22,548,582 

TOTAL – 1 SITE  26,098 23,305,514 2,074,676 18,133,921 2,339,985 22,548,582 

                                                      
22 All indicated buildings are subject to confirmation of acceptability in design finalization. 
23 “Apportioned Design Estimate at Completion” costs anticipated are for the given State/Contract Line Item Number.  
Costs do not include fees.  Costs include designs that began, but were not finalized due to excessive anticipated 
construction costs or other constraints.  Costs for these designs are spread across the final sites based on kilowatt 
fraction.  Actual design cost in dollars per watt for smaller sites is higher than larger sites. 
24 This value, which is a total of Photovoltaic Design Costs and Construction Costs, represents a “Rough Order of 
Magnitude” cost estimate only.  Construction costs are pending further definition. 
25 Construction costs are for photovoltaic system materials, installation, and apportioned program management.  This is 
a “Rough Order of Magnitude” estimate and not to be construed as a bid price. 
26 Construction costs are for non-photovoltaic items, including: roof repairs and replacements, structural upgrades, 
bonds, lighting protection system modifications, rooftop walkways, and rooftop permanent fall protection systems.  This 
is a “Rough Order of Magnitude” estimate and should not be construed as a bid price. 
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Navy 
Base/Location 

Building
# 

Expend. 
Plan 

Amount 
($000) 

Task 
Orders 
Award 

Amount ($) 

PV 
Design 
Costs 
($)27 

Construction Costs 

Total 
Funds 

Required 
($)28 

Texas RM09-1448 (1300 kilowatts minimum)29 
Naval Air Station 

Corpus Christi 
 

1217 

 

TO 0009: 
24,856 

 
TO 0011: 

19,968,104 

576,304 5,436,662 555,616 6,568,582 

1218 576,304 5,638,864 608,774 6,823,942 

Naval Air Station 
Kingsville 

2701 135,601 1,620,066 157,384 1,913,051 

2740 43,586 671,397 185,453 900,436 

3775 96,858 1,082,860 159,677 1,339,395 

TOTAL – 5 SITES  20,826 19,992,960 1,428,652 14,449,849 1,666,904 17,545,405 

Mississippi RM09-1449 (850 kilowatts minimum) 

Construction 
Battalion Center 

Gulfport 

386 

 

TO 0009: 
24,856 

 
TO 0012: 

13,226,984 

65,288 628,706 117,891 811,885 

305 65,288 696,258 123,947 885,493 

361 130,576 1,097,692 529,271 1,757,539 

442 261,153 2,292,940 440,188 2,994,281 

69 65,288 637,399 329,406 1,032,093 

67 65,288 623,934 366,895 1,056,117 

Naval Air Station 
Meridian 

  

330 130,576 1,140,712 909,966 2,181,254 

224/367 326,441 2,460,269 1,018,248 3,804,958 

TOTAL – 8 SITES 13,804 13,251,840 1,109,899 9,577,910 3,835,812 14,523,621 
 
  

                                                      
27 “Apportioned Design Estimate at Completion” costs anticipated are for the given State/Contract Line Item Number.  
Costs do not include fees.  Costs include designs that began, but were not finalized due to excessive anticipated 
construction costs or other constraints.  Costs for these designs are spread across the final sites based on kilowatt 
fraction.  Actual design cost in dollars per watt for smaller sites is higher than larger sites. 
28 This value, which is a total of Photovoltaic Design Costs and Construction Costs, represents a “Rough Order of 
Magnitude” cost estimate only.  Construction costs are pending further definition. 
29 Naval Facilities Engineering Command, Atlantic provided on 10 March 2011 the updated Life Cycle Cost Analyses for 
Texas, after the contract negotiation for Project RM09-1448 from cost-plus to firm-fixed-price.  The locations remain the 
same, but the estimates were updated.  The revised figures for Project RM09-1448 show a total investment of 
$15,702,216 (previously $17,545,405).  Due to the immateriality of the new amounts involved and the absence of 
information for all related fields on the spreadsheet, it was decided not to update the amounts formerly provided but 
accepted Naval Facilities Engineering Command’s estimate as reasonable. 
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Navy Base/ 
Location 

Building 
# 

Expend. 
Plan 

Amount 
($000) 

Task 
Orders 
Award 

Amount ($) 

PV 
Design 
Costs 
($)30 

Construction Costs Total 
Funds 

Required 
($)31 

PV 
($)32

 

Non-PV 
($)33 

Florida RM09-1447 (2200 kilowatts minimum) 

Naval Air Station 
Key West 

  

437 

 

TO 0009: 
82,216 

 
TO 0011: 

33,239,384 

63,304 612,481 155,850 831,635 

438 63,304 580,063 170,791 814,158 

439 63,304 608,595 190,406 862,305 

A-649 63,304 579,728 537,786 1,180,818 

A-648 63,304 589,052 536,061 1,188,417 

1350 63,304 585,974 182,372 831,650 

1351 63,304 622,098 566,641 1,252,043 

A-629 31,652 394,566 163,718 589,936 

A-626 31,652 442,422 177,551 651,625 

Naval Station 
Mayport 

 

460 189,911 1,433,569 834,611 2,458,091 

2105 63,304 638,024 225,248 926,576 

Naval Air Station 
Jacksonville 

 

919 354,500 2,348,430 1,149,128 3,852,058 

1122 759,643 5,320,916 804,988 6,885,547 

Naval Support 
Activity  Orlando 

1 329,178 2,429,986 624,452 3,383,616 

Naval Air Station 
Whiting Field  

2981 202,571 1,003,710 449,030 1,655,311 

2977 202,571 933,612 526,515 1,662,698 

Naval Support 
Activity Panama 

City 

470 126,607 1,021,560 163,296 1,311,463 

490 88,625 656,761 1,608,660 2,354,046 

TOTAL – 18 SITES  34,710 33,321,600 2,823,338 20,801,547 9,067,104 32,691,989 

 

TOTAL PV (32 SITES) 95,438 89,871,914 7,436,565 62,963,227 16,909,805 87,309,597 

Table 2 reflects the current estimated annual energy savings and the return-on-investment 
for the selected photovoltaic projects.  Data was provided by Naval Facilities Engineering 
Command Atlantic on 21 December 2010.  Naval Facilities Engineering Command 
Atlantic based the data on the energy life-cycle cost analysis from the contractor. 

                                                      
30 “Apportioned Design Estimate at Completion” costs anticipated are for the given State/Contract Line Item Number.  
Costs do not include fees.  Costs include designs that began, but were not finalized due to excessive anticipated 
construction costs or other constraints.  Costs for these designs are spread across the final sites based on kilowatt 
fraction.  Actual design cost in dollars per watt for smaller sites is higher than larger sites. 
31 This value, which is a total of Photovoltaic Design Costs and Construction Costs, represents a “Rough Order of 
Magnitude” cost estimate only.  Construction costs are pending further definition. 
32 Construction costs are for photovoltaic system materials, installation, and apportioned program management.  This is 
a “Rough Order of Magnitude” estimate and not to be construed as a bid price. 
33 Construction costs are for non-photovoltaic items, including: roof repairs and replacements, structural upgrades, 
bonds, lighting protection system modifications, rooftop walkways, and rooftop permanent fall protection systems.  This 
is a “Rough Order of Magnitude” estimate and should not be construed as a bid price. 
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Table 2.  Annual Energy Savings and Return on Investment for Selected 
Photovoltaic Projects 

Contract N62470-6-D-6007 Task Orders 0009, 0011 and 0012 – Building List34 

Navy 
Base/Location 

Building # 
kW-
DC35 

Cost 
Per 
Unit 

($/MW
h)36 

Annual Energy Savings 

Life-Cycle 
Discounted 
Savings ($) 

Simple 
Payback 
(Years) 

SIR* 

Invest. 
Cost Per 
MBTU 

Saved ($) 

Utility 
Reduction 
(MWh)37 

MBTU* $ 

Hampton Roads, Virginia P-114 (1500 kilowatts  minimum) 

Naval Station 
Norfolk  

Monkey 
Bottom 
(Ground 
Mount) 

2100 90 2,297 7,840 206,727 2,910,722 109 0.13 2,876 

TOTAL – 1 SITE  2100 90 2,297 7,840 206,727 2,910,722 109 0.13 2,876 
Texas RM09-1448 (1300 kilowatts  minimum)38 

Naval Air Station 
Corpus Christi 

1217 595 90 690 2,355 62,089 874,217 106 0.13 2,790 

1218 595 90 690 2,355 62,089 874,217 110 0.13 2,898 

Naval Air Station 
Kingsville 

2701 140 90 162 554 14,609 205,698 131 0.11 3,453 

2740 45 90 52 178 4,696 66,117 192 0.07 5,056 

3775 100 90 116 396 10,435 146,927 128 0.11 3,385 

TOTAL – 5 SITES  1475 90 1,710 5,837 153,919 2,167,177 114 0.12 3,006 

 
Annual Energy Savings = Cost Per Unit Megawatt Hours multiplied by the Utility Reduction Megawatt 
Hours (calculations were provided by Naval Facilities Engineering Command, and included rounding). 
Life Cycle Discounted Savings is calculated in the Life Cycle Analyses prepared by the contractor. 
Savings to Investment Ratio = Life Cycle Discounted Savings divided by Total Funds Required (see 
previous table).   
Investment Cost per Mega British Thermal Units = Total Funds Required (from previous table) divided 
by Mega British Thermal Units Saved (rounded).   
 

                                                      
34 All indicated buildings are subject to confirmation of acceptability in design finalization. 
35 Photovoltaic kilowatts of direct current capacity indicated are subject to allowable budget. 
36 Navy established values. 
37 The Utility Reduction is based on National Renewable Energy Laboratory data for the given approximate location; a 
0.77 derate factor from direct current to alternating current; and direct south facing orientation for flat mounted panels.  
Actual configuration and subsequent output will likely be different. 
38 Naval Facilities Engineering Command Atlantic provided on 10 March 2011 the updated Life Cycle Cost Analyses for 
Texas, after the contract negotiation for Project RM09-1448 from cost-plus to firm-fixed-price.  The locations remain the 
same, but the estimates were updated.  The revised figures for Project RM09-1448 shows a simple payback period of 
102 years (previously 114 years) and a savings-to-investment ratio of 0.14 (previously 0.12).  The updated investment 
cost per Mega British Thermal Units saved is $2,690 (previously $3,006).  Due to the immateriality of the new amounts 
involved and the absence of information for all related fields on the spreadsheet, it was decided not to update the 
amounts formerly provided but accepted Naval Facilities Engineering Command’s estimate as reasonable. 
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Navy 
Base/Location 

Building 
# 

kW-
DC39

 

Cost 
Per 
Unit 

($/MWh)
40 

Annual Energy Savings 

Life-Cycle 
Discounted 
Savings ($) 

Simple 
Payback 
(Years) 

SIR* 

Invest. 
Cost 
Per 

MBtu 
Saved 

($) 

Utility 
Reduction 
(MWh)41 

MBTU* $ 

Mississippi RM09-1449 (850 kilowatts  minimum ) 

Construction 
Battalion 

Center Gulfport 
 

386 50 90 37 128 3,364 47,369 241 0.06 6,364 

305 50 90 37 128 3,364 47,369 263 0.05 6,941 

361 100 90 75 255 6,729 94,739 261 0.05 6,888 

442 200 90 150 510 13,457 189,478 223 0.06 5,867 

69 50 90 37 128 3,364 47,369 307 0.05 8,090 

67 50 90 37 128 3,364 47,369 314 0.04 8,278 

Naval Air 
Station  

Meridian 

330 100 90 75 255 6,729 94,739 324 0.04 8,548 

224/367 250 90 187 638 16,822 236,847 226 0.06 5,965 

TOTAL – 8 SITES 850 90 635 2,169 57,193 805,281 254 0.06 6,696 
 

                                                      
39 Photovoltaic kilowatts of direct current capacity indicated are subject to allowable budget. 
40 Navy established values. 
41 The Utility Reduction is based on National Renewable Energy Laboratory data for the given approximate location; a 
0.77 derate factor from direct current to alternating current; and direct south facing orientation for flat mounted panels.  
Actual configuration and subsequent output will likely be different. 
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Navy 
Base/Location 

Building
# 

kW-
DC42

 

Cost 
Per 
Unit 

($/MWh)
43 

Annual Energy Savings 

Life-Cycle 
Discounted 
Savings ($) 

Simple 
Payback 
(Years) 

SIR* 

Invest. 
Cost 
Per 

MBtu 
Saved 

($) 

Utility 
Reduction 
(MWh)44 

MBTU* $ 

Florida RM09-1447 (2200 kilowatts  minimum) 

Naval Air 
Station Key 

West 
 

437 50 180 65 221 11,680 164,453 71 0.20 3,755 

438 50 180 65 221 11,680 164,453 70 0.20 3,676 

439 50 180 65 221 11,680 164,453 74 0.19 3,894 

A-649 50 180 65 221 11,680 164,453 101 0.14 5,332 

A-648 50 180 65 221 11,680 164,453 102 0.14 5,366 

1350 50 180 65 221 11,680 164,453 71 0.20 3,755 

1351 50 180 65 221 11,680 164,453 107 0.13 5,653 

A-629 25 180 32 111 5,840 82,227 101 0.14 5,328 

A-626 25 180 32 111 5,840 82,227 112 0.13 5,885 

Naval Station 
Mayport 

460 150 90 174 595 15,689 220,898 157 0.09 4,132 

2105 50 90 58 198 5,230 73,633 177 0.08 4,672 

Naval Air 
Station 

Jacksonville 

919 280 90 325 1,111 29,286 412,343 132 0.11 3,469 

1122 600 90 697 2,380 62,755 883,592 110 0.13 2,893 

Naval Support 
Activity 
Orlando 

1 260 90 302 1,031 27,194 382,890 124 0.11 3,281 

Naval Air 
Station  Whiting 

Field Milton 

2981 160 90 190 648 17,099 240,757 97 0.15 2,553 

2977 160 90 190 648 17,099 240,757 97 0.14 2,564 

Naval Support 
Activity Panama 

City 

470 100 90 119 405 10,687 150,473 123 0.11 3,236 

490 70 90 83 284 7,481 105,331 315 0.04 8,298 

TOTAL – 18 SITES  2230 108 2,658 9,072 285,959 4,026,301 114 0.12 3,603 

TOTAL PV (32 SITES)45 6655 96 7,301 24,918 703,798 9,909,481 124 0.11 3,504 

 
The figures in the Tables 1 and 2 above represent the current best estimates from Naval 
Facilities Engineering Command Atlantic.  The contractor will provide 32 photovoltaic 

                                                      
42 Photovoltaic kilowatts of direct current capacity indicated are subject to allowable budget. 
43 Navy established values. 
44 The Utility Reduction is based on National Renewable Energy Laboratory data for the given approximate location; a 
0.77 derate factor from direct current to alternating current; and direct south facing orientation for flat mounted panels.  
Actual configuration and subsequent output will likely be different. 
45 Considering the slightly change on the figures for Texas after the contract negotiation for Project RM09-1448 from 
cost-plus to firm-fixed-price, the simple payback for the overall Photovoltaic projects is 121 years (previously 124 years), 
with a savings-to-investment ratio of 0.12 (previously 0.11), for a total investment of $85,466,408.  The updated total 
investment cost per Mega British thermal units saved is $3,430 (previously $3,504).  Due to the immateriality of the new 
amounts involved and the absence of information for all related fields on the spreadsheet, it was decided not to update 
the amounts formerly provided but accepted Naval Facilities Engineering Command’s estimate as reasonable. 
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systems (one photovoltaic system per facility), which are expected to generate a total of 
6,655 kilowatts of direct current of electricity.  
 
The information provided in Table 2 shows an average simple payback period greater 
than 120 years for the selected Navy locations, and an average savings-to-investment 
ratio less than 0.12. 
 
When all locations for Task Orders 0011 and 0012 finally receive a “firm-fixed-price,” 
Naval Facilities Engineering Command Atlantic will have the final cost amounts.46  
Therefore, the savings-to-investment ratio and simple payback period may slightly 
change from the numbers currently provided. 

                                                      
46 Task Order 0011 for Navy Installations in Texas was converted from cost-plus to firm-fixed-price on 31 January 2011.  
As of 11 March 2011, construction work for Texas had not begun. 
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Enclosure (3): 
Electricity Consumption for the 
Installations Receiving the Audited 
Photovoltaic Projects47 
 

*Key to acronyms used table: 
MWh Megawatt Hour   PV Photovoltaic 

 
Navy Base/Location Annual 

Electricity 
Used 

MWH 

PV Annual 
Utility 

Reduction 
(MWh)48 

PV MWH 
as % of 
Total 

Annual 
Electricity 

Cost $ 

PV Annual 
Energy 
Savings 

($)49 

PV Annual 
Energy Cost 
as % of Total 

NAS Jacksonville FL 107,991 1,023 0.95% 8,957,154 92,041 1.03% 
NAS Key West FL 44,653 519 1.16% 5,337,333 93,439 1.75% 
NAS Corpus Christi TX 33,302 1,380 4.14% 2,467,093 124,179 5.03% 
NAVSTA Mayport FL 67,468 232 0.34% 5,842,276 20,918 0.36% 
NAS Kingsville TX 25,021 330 1.32% 1,955,140 29,740 1.52% 
NAS Whiting Field Milton FL 26,651 380 1.43% 2,352,503 34,199 1.45% 
NSA Orlando FL 8,377 302 3.61% 800,755 27,194 3.40% 
NSA Panama City FL 31,644 202 0.64% 2,627,226 18,168 0.69% 
CBC Gulfport MS 41,020 374 0.91% 3,368,895 33,643 1.00% 
NAVSTA Norfolk VA 271,979 2,297 0.84% 18,052,407 206,727 1.15% 
NAS Meridian MS 28,827 262 0.91% 2,461,733 23,550 0.96% 
TOTAL (SITES) 686,933 7,301 1.06% 54,222,515 703,798 1.30% 
TOTAL NAVY 
INSTALLATIONS 

8,371,136 

 

                                                      
47 Fiscal Year 2009 data was provided by Naval Facilities Engineering Command/Engineering Service Center.  Because 
of the limited scope of our audit, we did not independently validate the data received from Naval Facilities Engineering 
Command/Engineering Service Center.  We accepted Naval Facilities Engineering Command/Engineering Service 
Center’s estimate as reasonable. 
48 Data provided by Naval Facilities Engineering Command, Atlantic (see Enclosure 2, Table 2). 
49 Ibid. 
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