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1 OVERVIEW

1.1 Purpose

This Steam Plant Acquisition (SPA) Business Case Analysis (BCA) evaluates the use of an
Energy Savings Performance Contract (ESPC) to fulfill the shortfalls identified in the Mission
Gap Description and the Program Requirements dated March 31, 2016, submitted by

Los Alamos Field Office to NA-50. The Business Case quantifies the government’s cost,
business, economic, risk, and technical arguments of the ESPC approach relative to the existing
baseline case and a traditional line-item construction project for the purpose of understanding the
magnitude of cost premiums resulting from the use of an ESPC. The results of the business case
will be used as the quantitative basis for procurement, investment, and program management
decisions.

1.2 Problem Statement

The mission need for the SPA Project is to provide a reliable, efficient, and sustainable heat and
electrical supply to support programs and activities conducted in Technical Area 3 (TA-3)
facilities, which are essential to the maintaining the nation’s nuclear deterrent.

The first mission gap is that the existing steam system is aged, inefficient, and expensive to
maintain and operate, and it will not support the future Los Alamos National Laboratory (LANL)
mission in a sustainable manner that satisfies the National Nuclear Security Administration
(NNSA) and Department of Energy (DOE) requirements without substantial investment. The
second mission gap is that the electrical import capacity to the LANL site is insufficient to
satisfy future demand and that the site lacks sufficient capability to operate in an *“island mode”
if the external electrical supply to the site is severely disrupted. Third, environmental compliance
associated with Executive Order (EO) 13693, Planning for Federal Sustainability in the Next
Decade, and DOE Order 436.1, Departmental Sustainability, includes reducing LANL’s carbon
footprint and greenhouse gas emissions, and cannot be supported with the existing facilities.

Technical analysis has been performed and has shown that adding a heat recovery steam
generator (HRSG) will close the above-stated gaps. This report evaluates the contracting
methodologies to execute the project: an ESPC or the traditional line item project.

1.3 Background and Context

Since 2008, extensive study and analysis have been conducted to define the existing condition,
current and future requirements, and potential solutions to resolve the mission gap. The LANL
Steam Plant Project Report by Bechtel National, Inc. (September 2009) provides a detailed study
of the existing steam system and central plant, as well as concepts to improve and upgrade
functionality.
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The existing combustion gas turbine generator (CGTG) is a Rolls Royce RB-211 gas turbine that
was commissioned in 2008. Its capacity is approximately 24 MW. The concept is to fit the
CGTG with a HRSG. The steam output from the HRSG would power a new steam turbine
generator (STG) to produce approximately 10 MW of additional electricity. The existing three
low-pressure turbine generators and facility (placed in service in the early 1950s) will be
demolished.

LANL currently fulfills its power needs through a combination of owned generation and market
purchases, a strategy that has served to keep the lab’s power expenditures lower than the market
price. Due to more stringent greenhouse gas emission limits, LANL is likely to lose a major
generation source, the coal-fired San Juan Generating Station, as early as 2022. The proposed
CGTG/HRSG generating capacity would help to offset the amount of power that would need to
be purchased at market prices.

The CGTG controls will also be retrofitted to enable “black start” so that the unit can provide
power to the site in an island mode and will require operation in parallel with other power supply
or the external grid.

1.4 Project Initiatives and Requirements
As discussed in detail in the Steam Plant Acquisition Project Program Requirements document
(March 2016), this project has eight primary requirements:

¢ P1 Provide Steam Heating Capability
¢ P2 Provide Improved Electrical Service Capability

¢ P3 Meet requirements of EO 13693, Planning for Federal Sustainability in the Next Decade
and DOE Order 436.1, Departmental Sustainability

P4 Minimize Disruption to Ongoing Programs during Project Execution
P5 Meet schedule requirements

P6 Meet general requirements (regulatory, etc.)

P7 Meet functional requirements

® 6 & o o

P8 Meet Quality Assurance requirements

1.5 Scope
Parsons performed a business case analysis using both quantitative and qualitative methods to
fully define economic impact and risks to the government.

As the basis of the BCA, Parsons used the information provided by NA 52 and NA 53, including
preliminary engineering and economic feasibility studies. See Appendix A for a list of reference
documents used to generate this report. Parsons assumed that the technical studies were valid.
Parsons sought an explanation of a few items and received the needed clarification.
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The business case quantified the time-phased total life-cycle cost and cash flow analysis of the
following:

¢ An ESPC based on Alternative 3 as detailed in the Steam Plant Replacement Feasibility
Analysis Summary (17 January 2014). It is assumed that the ESPC will be awarded in fiscal
year (FY) 2017 and the new plant will be operational in FY2022.

+ Current state. It is assumed that a lump-sum investment will be required every 10 years
beginning in FY2020 in order to maintain plant operations.

& Appropriated line-item budget construction project based on the same alternative chosen for
the ESPC case. It is assumed that appropriated funds will not be available before FY2021,
the new plant will be operational in 2029, and a lump sum investment in 2020 will be
required to maintain existing plant operations.

The ESPC alternative assumes that an ESPC will be awarded in or about May 2017. This
alternative assumes that the steam plant will continue to operate as it currently does until the
upgrade is complete. The upgrade is to add an HRSG that will improve electrical generation and
provide some additional heat for the district heating system. The existing central plant will be
replaced by a new plant with boilers appropriately sized to supply steam to the distribution
system when the CGTG/HRSG is not operating. This analysis assumed no additional
improvements, such as replacing steam lines or adding a high-pressure natural gas line. These
options might be explored after the ESPC is awarded, or they may be made part of a separate
contract. The CGTG/HRSG will operate 90 percent of the year, which is the maximum time
allowed.

The Current State Alternative assumes that the plant will continue to operate with lump-sum
upgrades every 10 years in order to keep the plant running for an additional 30 years. The CGTG
will be run in a limited fashion for maintenance and to keep personnel trained.

The Line-ltem Alternative assumes that the plant is run as outlined in the Current State
Alternative until the HRSG upgrade can be programmed, funded, and built. The HRSG upgrade
is the same as the ESPC alternative and, once completed, the CGTG/HRSG will be run

90 percent of the year.

Risks will be identified and characterized by probability and consequence for the ESPC, base
case, and line-item construction approaches.

The scope of the business case analysis spans 30 years. The contract period for the ESPC is 25
years but the study period includes an additional 5 years in order to reach a total useful life of 30
years. Cost accounting followed DOE ESPC guidance (Energy Savings Performance Contracting
Process). Parsons used a net present value (NPV) analysis to provide a direct comparison of the
alternatives approaches suitable for Senior Executive and potentially external oversight
audiences.
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The following deliverables are part of this process:

¢ BCA Work Plan (Delivered 27 April 2016)
+ Draft BCA Report (Delivered 6 May 2016)
¢ Final BCA Report (This report)

This BCA Report includes comprehensive analyses and backup documentation; life cycle costs
represented as NPVs for each of the three business cases; detailed analysis of relative, qualitative
risks; sensitivity analyses; and final results from the process.
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2 ASSUMPTIONS, CONSTRAINTS, AND EVALUATION METHODOLOGIES

2.1 Costing Assumptions and Constraints

The economic analysis provides decision makers with the data required to determine which of
the three proposed alternatives for the steam plant provides the best approach to supply steam
and electrical services to LANL in the future. The limited scope and accelerated schedule of the
analysis did not include development of cost estimates for the three alternatives; therefore,
projected costs and input data used in the model were supplied by NA 52 and NA 53 or were
determined during onsite meetings with Utility & Institutional Facilities Division, Project
Management, and other personnel at LANL. SPA BCA team members are listed in Appendix B.

2.1.1 Assumptions
Assumptions for this analysis are as follows:

Each alternative has a 30-year useful life after the facility begins operation.

Because the time required for planning and implementation varies by alternative, the study
period also varies in order to reach the 30-year useful facility life.

& The escalation rate for natural gas is 3.5 percent per year based on data provided from DOE
energy analysts, Keres Consulting, Inc.

& An escalation rate of 2.0 percent per was applied to all other costs. This rate was determined
by reviewing the historical Consumer Price Index and assessing the difference in the Office
of Management and Budget (OMB) nominal discount rate and real discount rate.

¢ The discount rate of 1.35 percent is based on the real discount rate published in OMB A-94,
Appendix C.

& Maintenance costs for the existing steam plant are increased by 3 percent per year to account
for the effect of the facility’s age on the maintenance requirements (the facility is currently
approximately 60 years old).

& Maintenance costs for the new steam plant are increased by 2 percent per year beginning in
the 11th year of operation to account for the effect of the facility’s age on the maintenance
requirements.

& The design, construction, and operational demonstration duration for the ESPC alternative is
5 years (based on the schedule for the ESPC in the 2014 Strategic Management Solutions
(SMSi) study).

& The design and construction schedule for the Line Item alternative is 8 years (this project will
likely be a design-build project and will meet the requirements of DOE Order 413.3 B).

+ Costs for labor, commodities, and materials associated with the operation of the steam plant
are funded from the LANL burden pool and do not receive a LANL burden assessment.
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¢ Costs for general plant project (GPP) upgrades and Line Item projects would receive a LANL
burden multiplier of 1.235.

¢ Labor from outside the Utility & Institutional Facilities Division will receive a LANL burden
multiplier of 2.269.

Appropriated funds for a Line Item project will not be available until at least FY2021.
The ESPC will not be required to comply with DOE Order 413.3B requirements.
The ESPC and Line Item alternatives will provide equal capabilities.

* 6 o o

If the ESPC alternative is chosen, the current schedule projects the award of the ESPC in
May 2017.

& The study period will begin in FY2017 for each alternative; because of differing planning
and implementation periods, the study period duration varies for each alternative.

The following assumptions regarding the deactivation and demolition (D&D) of both the existing

steam plant and the proposed combined heat and power (CHP) plant comply with NNSA and

GAO guidance for cost analysis. Although the actual useful lives of the facilities and timeframes

for D&D cannot be accurately predicted, for purposes of this study the following is assumed:

¢ For the ESPC and Line Item alternatives, it is assumed that the existing steam plant will be
demolished immediately after the transition to the new facility.

+ For the existing steam plant alternative, the existing steam plant will be demolished
immediately following its 30-year useful life.

¢ The new facilities constructed in the ESPC and Line Item alternatives will be demolished
immediately following their 30-year useful lives.

2.1.2 Constraints
Constraints for this analysis are as follows:

¢ Some costs used in the study (e.g., demolition costs) are based on team discussions, LANL
historical data, prior cost studies, or rough order of magnitude (ROM) estimates.

¢ The existing steam plant alternative does not provide capabilities equal to the other two
alternatives; hence, costs can be compared but they are not based on similar capabilities.

¢ None of the costs evaluated in this study includes any upgrade to the steam and condensate
distribution system.

+ None of the alternatives evaluated in this study includes extension of the high-pressure
natural gas supply line.

& The schedules for the ESPC and Line Item alternatives are based on the expected timing for
the ESPC award and the earliest possible Line Item funding availability.
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2.2 Non-Financial Assumptions and Constraints
This BCA focused on the financial aspects of the different alternatives. Therefore, no non-
financial assumptions or constraints affect this analysis.

2.3 Other Constraints

This project would be performed within a national laboratory setting and construction and
operations would be subject to limited security access. The alternatives chosen for this BCA are
all to be performed in the power plant area, making access constraints uniform across all
alternatives. In the event that some combination of technical options not considered in this study
(e.g., upgrading the steam lines) are added to the project at a later date, their effects will not be
differentiable between the alternatives and will not change the relative ranking of the
alternatives.

2.4 Economic Viability Assessment Methodology

2.4.1 Methodology

To analyze the viability of the three alternatives, a life cycle cost estimate (LCCE) was
developed for each. The LCCEs include all anticipated costs associated with the alternatives over
the study period. Costs were entered into the model for specific cost elements as unescalated,
constant year FY2017 dollars, by fiscal year, over the study period. The duration of the study
period varies for each alternative. Escalated costs and NPV costs were calculated for each cost
element using the constant year input data.

From the completed model, escalated costs, constant year FY2017 costs, and NPV costs were
summarized by fiscal year and by cost element over the entire study period. Fiscal year costs for
both the ESPC and Line Item alternatives were compared to those of the existing facility
alternative to determine the potential savings. This data was also used to determine the break-
even year for the ESPC and Line Item alternatives. In addition, the model calculated the total
NPV for each alternative.

The results provide adequate discrimination between the alternatives, therefore supplemental
measures were deemed unnecessary to further define the relative financial advantages of the
alternatives.

2.4.2 Cost Elements

The use of standard cost elements provided a mechanism to compare the projected costs for each
alternative more efficiently. Cost elements can include the following:

Investment costs for both the existing and new facilities

Operation costs for the existing and new facilities, including savings from replacement of
electrical power purchases from the utility grid with power generated on site

¢ Commodity costs for the existing and new facilities
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¢ Maintenance costs for the existing and new facilities
¢ Demolition costs for the existing and new facilities

2.4.3 Life Cycle Cost Estimates

The LCCE for each alternative includes different categories of costs within the cost elements,
which represent the difference in approach for each alternative.

2.4.3.1 Alternative 1 - ESPC

If chosen as the path forward, the ESPC contract will be awarded by the middle of FY2017. This
award will begin the design and construction process for the new facility. Operation of the new
facility will not begin until FY2022, and a 1-year transition period will be required before the
existing steam plant can cease operation. The existing steam plant will stay in operation through
FY2022. It is assumed that demolition of the abandoned steam plant will begin in FY2023.
Although the amortization period for the ESPC is 25 years, the new facility will operate for

30 years beginning in FY2022 and running through FY2051. Demolition of the ESPC facility
will begin in FY2052 and will be completed in 3 years. It is assumed that neither the D&D of the
existing steam plant nor the end-of-life D&D of the proposed CHP will be financed through the
ESPC contract. These D&D activities represent real costs and are included in all alternatives, as
applicable, so that all options are evaluated equally. The LCCE for Alternative 1 was developed
with the following assumptions specific to the alternative.

+ No major upgrades to extend the life of the existing steam plant are anticipated for the ESPC
Alternative.

¢ The existing steam plant will continue to operate through FY2022 with operation costs,
commodity costs, and maintenance costs.

+ Maintenance costs for the existing facility will increase by 3 percent per year through
FY2020 due to the age of the facility.

¢ Maintenance costs for the existing facility will begin to reduce in the last 2 years as the new
facility nears operation and the existing facility nears shutdown.

+ Itisassumed that the existing facility will be demolished beginning in FY2023; demolition
will continue for 3 years. Associated costs will not be included in the ESPC contract.

& The salvage value of the existing steam plant is primarily in the turbines, which were recently
upgraded.

+ Design, construction, and operational demonstration of the new facility will begin in FY2017
and will continue for 5 years.

¢ LANL Utility & Institutional Facilities Division will provide implementation support during
the design and construction period, continuing through the transition year at a reduced rate.

& The new facility will begin operation in FY2022 and continue to operate through FY2051.
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¢ The yearly amortization payments for the ESPC will continue for 25 years beginning in
FY2022.

¢ The new facility will have periodic upgrades during its life in order to maintain operational
efficiency.

¢ Maintenance costs for the new facility will increase by 2 percent per year beginning in the
11th year of operation due to aging of the facility.

& The maintenance costs for the new facility will begin to reduce in the last 2 years of
operation as the facility nears shutdown.

& The cost of the purchased electricity that will be replaced by the new facility is shown as
operations cost savings in the model.

¢ Demolition of the new facility will begin in FY2052 and will continue for 3 years.
Associated costs will not be included in the ESPC contract.

¢ The salvage value for the ESPC facility is projected to be similar to that of the existing
facility in FY2017 dollars.

¢ The majority of the costs included for the ESPC facility were derived from the 2014 Strategic
Management Solutions (SMSi) Steam Plant Study.

¢ The majority of the costs included for the existing facility were developed during on-site
meetings with LANL personnel and are based on current budgets, previous cost estimates,
and ROM estimates.

+ Costs in the model are segregated into phases, including Implementation, Transition,
Operation, and D&D.

2.4.3.2 Alternative 2 — Existing Facility

This alternative is based on continued operation of the existing steam plant for an additional

30 years beginning in FY2017. Extending the life of the existing steam plant will require
significant periodic upgrades beginning in FY2020 and repeating every 10 years. The costs for
the upgrades were developed during discussions with LANL Utility & Institutional Facilities
Division personnel who were familiar with current deferred maintenance and capital
improvement needs. The existing steam plant will stay in operation through FY2046. Demolition
of the abandoned steam plant will begin in FY2047 and will continue for 3 years. The LCCE for
Alternative 2 was developed with the following assumptions specific to the alternative.

+ Significant investments in the existing facility will begin in FY2020 and will be repeated
every 10 years with the last upgrade occurring in FY2040.

& The existing steam plant will continue to operate through FY 2047 with operation costs,
commaodity costs, and maintenance costs.

& Maintenance costs for the existing facility are increased by 3 percent per year to account for
the age of the facility.
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& Maintenance costs will reduce in the last 2 years as the existing facility nears shutdown.

& The existing facility will be demolished beginning in FY2048; demolition will continue for
3 years.

¢ The salvage value of the existing steam plant is expected to be negligible at the end of its
useful life.

¢ The majority of the costs included for the existing facility were developed during on-site
meetings with LANL personnel and are based on current budgets, previous cost estimates,
and ROM estimates.

+ Costs in the model are segregated into phases, including Operation and D&D.

2.4.3.3 Alternative 3 - Line Item Project for New Steam Plant

If chosen as the path forward, the Line Item approach will require Critical Decision 1 (CD-1)
approval before initiating a design-build contract for the facility. The earliest date that Line Item
funding will be available is FY2021, and a risk of further delay in receiving funding does exist.
Award of the design-build contract in FY2021 will begin the design and construction process for
the new facility. Operation of the new facility will not begin until FY2029, and a 1-year
transition period will be required before the existing steam plant can cease operation. The
existing steam plant will stay in operation through FY2029, and demolition of the abandoned
steam plant will begin in FY2030. Because this alternative requires the existing steam plant to
continue operation for 13 years, one significant upgrade is planned in FY2020 to help extend the
life of the facility. The new facility will operate for 30 years beginning in FY2029 and will run
through FY2058. Demolition of the Line Item facility will begin in FY2059 and will be
completed in 3 years. The LCCE for Alternative 2 was developed with the following
assumptions specific to the alternative.

¢ One major upgrade will be required in FY2020 to extend the life of the existing steam plant
through the FY2029 transition year.

& The existing steam plant will continue to operate through FY 2029 with operation costs,
commaodity costs, and maintenance costs.

& Maintenance costs for the existing steam plant will increase by 3 percent per year through
FY2027 due to the age of the facility.

¢ Maintenance costs for the existing facility will begin to reduce in the last 2 years as the new
facility nears operation and the existing facility nears shutdown.

¢ The existing facility will be demolished beginning in FY2023; demolition will continue for
3 years.

¢ The salvage value of the existing steam plant is primarily in the turbines, which were recently
upgraded.

+ Design, construction, and operational demonstration of the new facility will begin in FY2017
and will continue for 8 years.
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L 2

LANL Utility & Institutional Facilities Division personnel, as well as LANL Engineering
personnel, will provide implementation support from the time CD-0 approval is received
through the design and construction period, and continuing through the transition year at a
reduced rate.

The new facility will begin operation in FY2029 and will continue through FY2058.

The new facility will have periodic upgrades during its life in order to maintain operational
efficiency.

Maintenance costs for the new facility will increase by 2 percent per year beginning in the
11th year of operation due to aging of the facility.

The maintenance costs for the new facility will begin to reduce in the last 2 years of
operation as the facility nears shutdown.

The cost of the purchased electricity that will be replaced by the new facility is shown as
operations cost savings in the model.

Demolition of the new facility will begin in FY2059 and will continue for 3 years.

The salvage value for the ESPC facility is projected to be similar to that of the existing
facility in FY2017 dollars.

The majority of the costs included for the Line Item facility were derived from the FY2014
SMSi Steam Plant Study.

The majority of the costs included for the existing facility were developed during on-site
meetings with LANL personnel and are based on current budgets, previous cost estimates,
and ROM estimates.

Costs in the model are segregated into phases, including Implementation, Transition,
Operation, and D&D.
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3 DESCRIPTION OF ALTERNATIVES

3.1 ESPC

The ESPC alternative assumes that an ESPC will be awarded in or about May 2017. This
alternative assumes that the steam plant will continue to operate as it currently does until the
upgrade is complete. The upgrade is to add an HRSG, which will improve electrical generation
and provide some additional heat for the district heating system. The existing central plant will
be replaced by a new plant with boilers appropriately sized to supply steam to the distribution
system when the CGTG/HRSG is not operating. This analysis assumed no additional
improvements, such as replacing steam lines or adding a high-pressure natural gas line. These are
options that might be explored after the ESPC is awarded, or they might be made part of a
separate contract. The CGTG/HRSG will operate 90 percent of the year, which is the maximum
time allowed.

3.2 Existing Steam Plant

The Current State Alternative assumes that the plant will continue to operate with lump-sum
upgrades every 10 years beginning in 2022 in order to keep the plant running for an additional
30 years. The CGTG will be run in a limited fashion for maintenance and to keep personnel
trained.

3.3 Line-ltem

The Line-ltem Alternative assumes that the plant is run as outlined in the Current State
Alternative until the HRSG upgrade can be programmed, funded, and built. The HRSG upgrade
is the same as the ESPC Alternative and, once completed, the CGTG/HRSG will be run

90 percent of the year.
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4 COMPARISON OF ALTERNATIVES

4.1 Comparison of Alternatives Economic Viability Measures

The economic viability measures for each alternative are primarily driven by three factors: the
timing of the alternative, the ability to generate power savings, and the required funding
requirements.

4.1.1 Alternative 1 - ESPC

The ESPC Alternative provides a new facility much more quickly than does the Line Item
Alternative because the planning and approval process is much less cumbersome and the
implementation period is shorter. These two characteristics allow the ESPC to be awarded much
more quickly and design-build to be completed by FY2021, the same year the Line Item
Alternative would receive funding to begin design. The ESPC Alternative allows the existing
steam plant to cease operations sooner and begins to provide savings from power generation

7 years before the Line Item Alternative. Although the existing steam plant begins operation
immediately, it can never provide savings to LANL from power generation. The cumulative cash
flow is less for the ESPC Alternative than for either of the other two alternatives. When the
cumulative power generation savings are compared to the total ESPC cost, the results show that
the power savings will offset the cost of the ESPC in the 12th year of operation.

4.1.2 Alternative 2 — Existing Steam Plant

The existing steam plant begins operation immediately and therefore involves no cost for
planning and implementation of design or construction. This alternative has two major negative
attributes: (1) it can never provide savings to LANL from power generation, and (2) because of
the age of the facility, the maintenance costs increase over time at a rate much greater than the
other two alternatives. The lack of power generation savings is the primary drawback for this
alternative because the lack of power generation savings results in a much greater cumulative
cash flow than for the ESPC Alternative.

4.1.3 Alternative 3 - Line Item

The Line Item Alternative provides a new facility and power generation savings, but it requires a
much longer planning and implementation period than the ESPC Alternative. Furthermore,
funding constraints delay the start of design until at least FY2021 and possibly longer. These two
limitations require that the existing steam plant stay in operation for a longer period and delays
the start of power generation savings. Possibly the greatest limitation for the Line Item
Alternative is the required cash flow during implementation. The Line Item approach requires
that all funding for the new facility be received and expended during design and construction.
This places a great strain on the available funding stream and could make this approach
impossible in the near future.
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4.2 Comparison of Costs and Savings

The analysis provides economic measures for each alternative, including total escalated cost over
the study period, total NPV over the study period, escalated cash flow and cumulative escalated
cash flow, break-even point for the ESPC vs. the existing steam plant, and break-even point for
the Line Item vs. the Existing Steam Plant. As shown in Tables 4-1 and 4-2, every measure
indicates that the ESPC is the best economic choice for future steam and electrical supply at
LANL.

Table 4-1: Escalated Cost Range
(Dollars in Millions)

ESPC Existing Facility Line Item

Low Point High Low Paint High Low Paint High
Range Est. Range | Range Est. Range | Range Est. Range

Investments 0 0 0 32 49 80 104 160 265
Operation 25 31 42 158 198 267 -66 -55 -36
Maintenance 153 191 258 177 222 299 202 253 341
D&D 33 51 85 30 46 76 38 59 97

Total Escalated Cost 211 273 384 397 514 723 278 417 667

Table 4-2: Net Present Value Cost Range
(Dollars in Millions)

ESPC Existing Facility Line Item
Low Point High Low Point High Low Point High
Range Est. Range | Range Est. Range | Range Est. Range
Investments 0 0 0 20 31 52 80 124 204
Operation 30 30 51 86 107 145 -44 -36 =24
Maintenance 84 84 142 103 128 173 100 125 169
D&D 19 19 47 11 16 27 17 26 43
Total NPV Cost | 133 133 240 220 284 397 154 239 392

The tables above show three estimates for each alternative: the point estimate generated by the
cost model, and low and high range estimates that were calculated based on confidence levels for
each cost element. Investment and Demolition costs have a Class 5 Estimate range of
—-35%/+65%, while Operations and Maintenance costs have narrower Class 4 Estimate range of
—20%/+35%. Figures 4-1 and 4-2 show the total escalated costs and net present value costs,
respectively, for each of the alternatives. The costs are based on the point estimates in Tables 4-1
and 4-2.
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Total Escalated Cost in Millions
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Figure 4-1: Total Escalated Cost
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Figure 4-2: Net Present Value
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Figures 4-3 and 4-4 demonstrate the cumulative savings estimated for the ESPC and Line Item
compared to operating the existing facility. The ESPC shows negative savings compared to the
existing facility through FY2019, the driver being LANL expending OPCs in support of the
ESPC, then positive savings in FY2020 when the existing plant is assumed to require a
significant facility investment. The cumulative savings are estimated to be negative in FY2022,
the first year of operation when ESCO payments begin and it is assumed that costs are incurred
for D&D of the existing facility. Relative savings continue to trend downward until the D&D is
complete, and then trend upward thereafter. The ESPC breaks even relative to the existing
facility after 8 years of operation in FY2028, and the relative savings increase through FY2049
when the existing plant is assumed to be deactivated and disposed of, ending the comparison.

120.0
ESPC Net Cumulative NPV Savings Compared to the Existing Facility
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Figure 4-3: Cumulative NPV Savings — ESPC vs. Existing Facility

The line item alternative requires significant capital investment and therefore shows significant
negative savings relative to the existing facility until the start of operations in FY2029. Relative
savings trend upward from this point. The line item facility breaks even in FY2045 and
accumulates relative savings until the end of the comparison period in FY2049 when the existing
plant is assumed to be deactivated and disposed of.
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Figure 4-4: Cumulative NPV Savings - Line Item vs. Existing Facility

Figure 4-5 shows the cumulative escalated cash flow for each alternative. The study period for
each alternative ends 30 years after start of operations, therefore the cash flow curve for the
existing facility ends earlier than that for the ESPC. The line item project has the longest initial
duration to start of operations and therefore extends further than the other curves. The
comparison shows that, based on 30 years of assumed operation, the ESPC alternative has the
lowest cumulative cash flow.

Cumulative Escalated Cash Flow
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Figure 4-5: Cumulative Escalated Cash Flow
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4.3 Cost Sensitivity Analysis

To determine the possible effect of cost attribute changes on the results of the analysis, a
sensitivity analysis was performed. Attributes that influence the model were individually
analyzed to determine their effect on the NPV, Break-even Period, and NPV savings. Because
the Break-even Period and NPV savings are based on comparison with the existing facility
alternative, there are no Break-even Period or NPV savings for the Existing Facility.

In order to analyze the effect of changes in the attributes on the model, each was independently
varied by —20% to +20% and the results on the analysis results were observed. The results were
then tabulated to get an indication of which attributes have the most potential to affect the
conclusions of the analysis. The results are presented in tabular and graphic format in the
appendices.

The sensitivity analysis captured the effects of the following cost attributes:
& The discount rate used to calculate NPV

& The interest rate used to calculate the required yearly payment to the ESPC over the 25-year
contract period

& The capital cost for new facilities to be constructed in the ESPC and Line Item Alternatives
¢ The commodity cost including natural gas fuel for power and steam generation

¢ The estimated cost savings associated with purchased power that will be replaced with that
generated by the new facility

The estimated cost savings associated with replacement of purchased power is the only attribute
that affected the savings enough, within the bounds of the sensitivity analysis, to make either of
the replacement alternatives no longer viable. If the actual power cost savings are 20% less than
projected, the Line Item alternative becomes less economically attractive than the existing
facility. Even at this level of reduction however, the ESPC alternative remains economically
attractive when compared to the existing facility.

Two other attributes, commodity costs and capital costs for new facilities, have a moderate effect
on the results, but within the bounds of the sensitivity analysis, neither affects the results in such
a way that either the ESPC or Line Item alternatives becomes less attractive than the existing
facility.

The final two attributes, the interest rate for the ESPC and the discount rate, only have a minor
effect on the results of the analysis.

For more detailed information about the life cycle cost estimates and sensitivity analyses, please
refer to the Excel workbook LANL SPA BCA Cost Model Rev0 transmitted with this report.
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4.4 Risk Comparisons

4.4.1 Background/General

Due to the level of maturity of the project (preconceptual), a guantitative analysis of the threats
and opportunities (risks) reflecting any credible numeric values that were useable in a decision
process was not deemed to be reasonable.

However, relativistic comparisons of qualified probabilities of occurrence and consequences for
these risks can reasonably be developed and used as factors in decision making and planning for
the development and execution of the project, particularly in relation to the acquisition strategy.
This approach to comparing relative risks assumes and reflects the engagement of the
experienced, subject matter expert (SME)-level site operations and maintenance (O&M),
program and project personnel/expertise, and experience brought forth through the SPA-BCA
team members engaged in this assessment.

The three cases listed below were assessed for threats and opportunities (risks) associated with
(1) meeting mission objectives, (2) meeting programmatic objectives, (3) execution risks, and
(4) minimizing vulnerabilities in the O&M of, and modifications to, the existing utility systems:

+ Do nothing (continued incremental O&M investments)
+ Full scope using Design-Build /Line Item acquisition strategies

+ Full scope using Design-Build/ESPC/Energy Service Company (ESCO) acquisition
strategies

Given these three cases, it is important in interpreting the results of this qualitative analysis that
the reader recognize that two fundamental perspectives/questions are inherently imbedded in
these three options:

+ Isthe Do Nothing case preferred over the Do Something approach? (e.g., affecting the full
scope of either the Line Item or ESPC acquisition strategy, and assuming the basis of the
second perspective is to “do something”, the second question becomes

¢ What is the preferred acquisition method?

In assessing the threats and opportunities of both of these questions in one risk analysis, the
composite results are not distinctly indicative of comparative relevance of one case versus the
other, rather, they serve better as stand-alone statements of the assessment of each question
against the risks itself. For example, The Do Nothing case is not viable in considering several of
the overall risks (e.g., operating in “Island Mode™) because this case provides no cost-effective
way to generate power. Similarly, mitigating the risk of a system failure due to aging systems,
structures, and components is not addressed; rather, it is postponed indefinitely while the risk
increases over time. In comparison, both the LI and ESPC acquisition approaches assume a
scope that will ultimately provide the capacity to operate cost effectively in Island Mode with the
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primary variable being duration to implementation, and both acquisition strategies will minimize
and/or eliminate the risk associated with a system failure due to aging components.

Even though the composite summations of the entire risk register result in a relatively low risk
calculation and the case results vary by relatively insignificant amounts, the true relevance of the
questions and assessments comprising the composite calculations lies in the individual risks
assessed and the probability and consequences associated with each one. For example, only one
case (given the assumptions listed below) provides an opportunity to achieve environmental
compliance required by EO 13693 and DOE Order 436.1 and reduce LANL’s carbon footprint
and greenhouse gas emissions, that specific case being Do Something by using an ESPC/ESCO
acquisition strategy.

Similarly, many of the other risks identified are equally important and merit programmatic and
management attention as individual risks, but their relevance is masked by the composite
scoring. Several of these primary areas are discussed in the following sections. The individual
risks and the discussions of each are presented in Appendix C.

4.4.2 Risk Summary and Conclusions

4.4.2.1 Primary Risks Associated with Meeting Mission Objectives

The following risks are associated with meeting the mission objectives:

+ The existing steam facilities, systems, and structures have exceeded their respective design
lives.

¢ Key components of the existing system are no longer produced, and parts for these systems
are no longer available on the current equipment markets.

& The technology associated with many of the control systems is obsolete and is less than
optimum to manage a key infrastructure of a research and design organization such as
LANL.

+ Selected software packages used in the control and management systems are no longer
supported by the original manufacturers.

Despite an exemplary effort by the O&M staff at LANL to sustain a high degree of availability
of the utilities currently managed, the likelihood of failure of systems and components and the
potential for failure of key components will continue to increase.

The expected rate of increase for these failures will be accelerated (perhaps exponentially) as
their use is extended beyond design their life. Dependence on these systems without cognizance
of this accelerating trend will likely result in an eventual failure of the systems and an extended
outage with potential adverse consequences to the missions of the Laboratory.

The Do Nothing (continued incremental O&M investments) case will slow the inevitable rate of
expected failure of the systems. However, the challenges associated with mitigating the
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degradation of the systems, structures, and components as related above will inevitably become
more rigorous and less effective against avoiding failures.

The Full Scope using Design-Build/Line Item Acquisition Strategies case will mitigate the
threats listed in this example in the FY2029 timeframe. Meanwhile, the risks associated with the
Do Nothing (continued incremental O&M investments) scenario will continue and will increase
as defined above for the next 13 to 14 years.

The Full Scope using Design-Build/ESPC/ESCO Acaquisition Strategy case will also mitigate the
threats listed in this example, but it will likely do so in the FY2022 timeframe, an estimated

7 years in advance of the Line Item acquisition approach, and will also truncate the expected
escalation of likely failures under the Do Nothing case.

4.4.2.2 Primary Risks Associated with Meeting Programmatic Objectives

One of the primary programmatic objectives of the project is stated to be achieving
environmental compliance required by EO 13693 and DOE Order 436.1 to reduce LANL’S
carbon footprint and greenhouse gas emissions. EO 13693 (signed on 19 March 2015) specifies
the following explicit goals and objectives:

+ Under Section 1, Policy:

e Reduce agency direct greenhouse gas emissions by at least 40 percent over the next
decade (emphasis added by author) while at the same time fostering innovation, reducing
spending, and strengthening the communities in which our federal facilities operate.

e To improve environmental performance and federal sustainability, priority should first be
placed on reducing energy use and cost, while ensuring that federal facilities will
continue to meet mission requirements and lead by example.

e Employing this strategy for the next decade calls for expanded and updated Federal
environmental performance goals with a clear overarching objective of reducing
greenhouse gas emissions across Federal operations and the Federal supply chain.

¢ Under Sec. 2. Agency Greenhouse Gas Emission Reductions:

e Inimplementing the policy set forth in section 1 of this order, the head of each agency
shall, within 90 days of the date of this order, propose to the Chair of the Council on
Environmental Quality (CEQ) and the Director of the Office of Management and Budget
(OMB) percentage reduction targets for agency-wide reductions of scope 1 and 2 and
scope 3 greenhouse gas emissions in absolute terms by the end of fiscal year 2025
relative to a fiscal year 2008 baseline.

+ Under Subsection (k). Implement performance contracts for Federal buildings by:

o Utilizing performance contracting as an important tool to help meet identified energy
efficiency and management goals while deploying life-cycle cost-effective energy
efficiency and clean energy technology and water conservation measures;
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e Fulfilling existing agency performance contracting commitments towards the goal of $4
billion in Federal performance-based contracts by the end of calendar year 2016; and

e Providing annual agency targets for performance contracting for energy savings to be
implemented in fiscal year 2017 and annually thereafter as part of the planning
requirements of section 14 of this order.

The Do Nothing (continued incremental O&M investments) case will not accomplish or support
these objectives.

The Full Scope using Design-Build/Line Item Acquisition Strategies case will not accomplish or
support these objectives, considering the mandated timeframes for compliance and the scheduled
availability of capital funding and the anticipated execution duration.

The Full Scope using Design-Build/ESPC/ESCO Acquisition Strategy case is the only
alternative considered in this study that is able to meet all challenges posed by this Executive
Order (this alternative will reduce CO2 emissions by more than 460,000 tons per year beginning
in FY2022).

4.4.2.3 Primary Execution Risks

Schedule delays in completion of either of the Full Scope acquisition cases will prolong (beyond
the anticipated turnover dates) and sustain the failure risks associated with the aging facilities
and declining effectiveness of the Do Nothing (continued incremental O&M investments)
efforts.

The Full Scope using Design-Build/Line Item Acquisition Strategies case will be subject to the
timely provision of funds required to execute the project without variance from the most
aggressive execution schedule. In addition, financial incentives or penalties for late completion
of the project are unlikely under this strategy (assuming the equitable negotiation of the financial
and schedule impacts of change orders identified after the contract has been awarded).

However, the Full Scope using Design-Build/ESPC/ESCO Acquisition Strategy case is less
likely to sustain schedule delays in ultimate turnover of the facilities because (1) it does not
depend on the provision of capital funding from the DOE, and (2) the ESCO has significant
financial incentive to complete the transition on or ahead of schedule in the form of timely and
early reimbursements to the ESCO from DOE from realized energy savings.

4.4.2.4  Primary O&M and Facility Modifications

The primary risks associated with the O&M and facility modifications lie in several areas:

+ The current extent of both Full Scope cases primarily focuses on central plant modifications.
However, during the project development phase of considering an ESPC acquisition
approach, energy savings associated with upgrades, improvements, and replacements of the
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distribution systems will be analyzed for potential returns on investment for energy savings.
Even though the significance of the impact of as-built conditions varying from the
as-discovered conditions, the congested utilities routing and latent subsurface contamination
will pose risks for the central plant area, and the probabilities and consequences of these risks
will much be greater if work extends (under either the LI or ESPC cases) into the TA-03
distribution systems. These as-discovered conditions include (but are not limited to) the
following:

e Explicit and detailed information and/or the lack of information associated with the
physical 3-D location of interferences of other systems and utilities.

» Radiological and chemical contamination requiring remediation.

e Seasonal impacts on work that precludes timely outages of utilities; programmatic
impacts that preclude timely outages of utilities; etc.

The financial incentives of energy savings reimbursements for the ESCO will likely result in

more favorable schedule recovery efforts under an ESPC arrangement than that experienced
under the standard Line Item project execution.

4.4.3 Major Bases and Assumptions

4431 Schedule

Schedule assumptions are as follows:

L 2

The earliest date for availability of sufficient capital funds to support the execution of the
project scope under the Line Item Acquisition Scenario is FY2021.

Under the Line Item Acquisition Scenario, the timeframe for the design, procurement,
construction, installation, testing, startup, commissioning, readiness assessments, and
operational turnover of the new systems, structures, and components is estimated to be in the
FY2029 timeframe.

An energy service company (ESCO) can be selected and an ESPC contract can be awarded
by May 2017.

Under the ESPC Acquisition Scenario, the timeframe for the design, procurement,
construction, installation, testing, startup, commissioning, readiness assessments, and
operational turnover of the new systems, structures, and components is estimated to be in the
FY2022 timeframe.

4432 Funding

Funding assumptions are as follows:

L 2

Capital funding for the acquisition under the assumptions of a Congressional Line Item will
likely be incremental (over a period of 3 or more years).
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¢ Adequate expense funding and associated capital funding to support the development and
execution of the project under both the ESPC and Line Item scenarios will be provided as
required to preclude delays in the execution schedules.

4.4.3.3 Regulatory

Regulatory assumptions are as follows:

& The existing air permits can be modified to incorporate the anticipated reduced composite
emission levels from the new facilities without major and/or protracted public engagements.

4434 Other

Other assumptions are as follows:

¢ DOE Order 413.3x will not be invoked, nor will it apply to an ESCO performing work on the
project under an ESPC.

¢ DOE Order 413.3x will be invoked and will apply to a contractor performing work on the
project under the acquisition as a Congressional Line Item Project.

¢ Both the Line Item and ESPC Acquisition Strategies will likely propose a design-build
approach.

The potential exists to secure an ESPC contract with an ESCO to include the operations and
maintenance of the facility for the reimbursement term of the contract (~25 years). Under these
conditions, the design, construction, startup, testing and commissioning will only require
standard commercial codes and standard as design criteria.

4.4.4 Assessment Methodology

Risk identification and evaluation considered both threats and opportunities (risks). Due to the
level of maturity of the project (preconceptual), a guantitative analysis of the threats and
opportunities (risks) and the quantification of consequences reflecting any credible numeric
values usable in a decision process was not deemed to be reasonable.

However, relativistic comparisons of qualified probabilities of occurrence and consequences for
these risks can reasonably be developed and used as factors in decision making and planning for
the development and execution of the project, particularly relating to acquisition strategy. This
position assumes and reflects the engagement of the experienced, SME-level site O&M, as well
as program and project personnel/expertise and experience of the SPA-BCA team members
engaged in this assessment.

Furthermore, corollaries of each threat can be represented as opportunities. Therefore, in the
interest of consistency, coupled with the early stage of this project development, all postulated
cases are defined as “risks.”
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For each case, the team rated risks using five-by-five matrices of likelihood vs. consequence
(impact or benefit). Figure 4-6 shows an example of the five-by-five matrix used in assessing the
threat level for risks.

The probability of occurrence is subjective and relies on the subject matter expertise of those site
O&M, project, and program personnel and the BCA team members.

Table 4-3 lists the general guidelines employed by the SMEs in making these probability of
occurrence assessments.

Very High : :
5 ~90% Low Moderate Very High Very High
2 4 High Low Moderate Moderate Very High
© 65% — 90% y Hig
c
o Moderate
5 3 3506 — 64% Low Moderate Moderate
O
e} Low
= 2 10% — 34% Very Low Very Low Low Moderate
2 Very Low
% 1 <10% Very Low Very Low Very Low Low Moderate
'g Negligible Marginal Significant Critical Crisis
o 1 2 3 4 5
Consequence of Occurrence (Cr)
Figure 4-6: Threat Level Matrix
Table 4-3: Risk (Threat or Opportunity) Likelihoods
Likelihood of Occurrence Criteria
Very Low Likelihood (VLL) An event that is considered not likely to occur at any time in the life cycle of
conducting project activities, or
The probability of a single event occurrence is less than 10%.
Low Likelihood (LL) An event that is considered unlikely to occur in the life cycle of conducting project
activities, or
The probability of a single event occurrence is between 10% and 34%.
Moderate Likelihood (ML) An event that is considered just as likely as it is unlikely to occur in the life cycle of

conducting project activities, or

The probability of a single event occurrence is greater than 34% but less than 65%.
High Likelihood (HL) An event that is considered likely to occur sometime in the life cycle of conducting
project activities, or

The probability of a single event occurrence between 65% and 90%.

Very High Likelihood (VHL) An event that is considered very likely to occur sometime in the life cycle of
conducting project activities, or

The probability of a single event occurrence is greater than 90%.
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The consequences (at this stage of the project development) are also primarily dependent on the
perspectives of the same SMEs but with some level of subjective, quantified, potential
conceptual, financial, schedule and programmatic levels of judgement of the impacts. The levels
of consequences used in this assessment are presented in Table 4-4.

Table 4-4: Threat Consequence

Consequence of Occurrence (Cr) Criteria
Negligible (N) e  Minimal consequences; unimportant.
e  Some potential transfer of money, but budget estimates not exceeded.

e Negligible impact on project; slight potential for critical path schedule change,
typically compensated by available schedule reserve.

o Negligible impact on program; slight potential for schedule change; typically
compensated by available schedule float.
Marginal (Ma) e Small impact to project or program technical performance.

e Moderate threat to facility mission, environment, or people; may require minor
facility redesign or repair, minor environmental remediation, or first aid/minor
medical intervention.

e  Cost estimates marginally exceed budget.

e  Minor slip in project critical path schedule with some potential adjustment to
milestones required.

e  Minor slip in program schedule with some potential adjustment to milestones
(deliverable dates) required.

Significant (S) e Significant to project or program technical performance.

e Significant threat to facility mission, environment, or people; requires some
facility redesign or repair, significant environmental remediation.

e  Cost estimates significantly exceed budget of total project cost or annual
operating cost.

e  Major slip in critical path schedule with resulting milestones changes that may
affect project delivery.

e  Major slip in program schedule with resulting milestones changes that may
affect facility mission.
Critical (CI) e Technical goals of modification/project or program cannot be achieved.

e  Serious threat to facility mission, environment, possibly completing only portions
of the mission or requiring major facility redesign or rebuilding, extensive
environmental remediation.

e Cost estimates seriously exceed budget.

e Excessive critical path schedule slip affecting overall project delivery.

e  Excessive program schedule slip affecting overall mission of facility/site/DOE
objectives, etc.

Crisis (Cs) e  Project or program cannot be completed; operations not sustainable.

e Cost estimates that exceptionally exceed budget of total project cost or annual
operating cost.

e  Catastrophic threat to facility mission or environment, possibly causing loss of
mission or long-term environmental abandonment.
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5 CONCLUSIONS

5.1 Summary Comparison

In terms of NPV, the alternative that spends the least money is the ESPC Acquisition Strategy.
The alternative with the second lowest cost is the Line Item Construction. Keeping the existing
steam plant without upgrade is the most expensive alternative.

Transition to operations, which is also the point at which reductions in greenhouse gas emissions
are realized, occurs soonest for the ESPC Alternative, specifically in FY2022. This is the only
alternative that provides greenhouse gas reductions within the mission parameters. Greenhouse
gas emission reductions begin in FY2029 for the Line Item Alternative; they are not achieved by
continuing to operate the existing plant.

The break-even period is the duration required for the cumulative costs of the ESPC and Line
Item alternatives to equal the cumulative costs for the existing facility alternative. At this point,
the cumulative costs for the ESPC and Line Item alternatives are consistently less than those for
the existing facility alternative, resulting in net savings. For the ESPC alternative, measurement
of the break-even period begins in the year of the first payment to the ESCO and consistent net
savings begin in the 8th year. For the Line Item alternative, measurement of the break-even
period begins in the first year of capital expenditures on the new facility and consistent net
savings begin in the 25th year. When the cumulative power generation savings are compared to
the total ESPC cost, the results show that the power savings will offset the cost of the ESPC in
the 12th year of operation.

From programmatic, execution, and mission objective perspectives, the lowest overall risk is the
ESPC Acquisition Strategy. It is important to remember that, as explained in Section 4.3.1, it is
not useful to compare the composite risk ratings of one alternative to another’s, as different risks
are not applicable to all alternatives.

Table 5-1 summarizes the relative costs, estimated dates for start of operations, and risk scores.

Table 5-1: Summary Comparisons

ESPC Existing Plant Line Item
Total Cost (NPV) $133M to $240M $220M to $397M $154M to $392M
Start of Operations (FY) 2022 N/A 2029
Risk Score Low Low Low
Break-even Period 8 Years N/A 25 Years
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5.2 Funding Needs and Sources

The ESPC strategy will need other project cost (OPC) funds to develop and execute the ESPC.
The construction will initially be funded by the ESPC and then paid by the cost savings, which
are guaranteed by the ESCO. O&M funds and utility costs will be reduced once the project is in
place. There will be an annual payment to the ESCO, which will be no more than 95 percent of
the demonstrated savings; therefore, cash flow will be less than current projected costs. D&D of
the existing steam plant and proposed CHP plant (at end of life) are not included in the ESPC
contract and are assumed to require line item funding.

The line item strategy will require construction funds to be congressionally authorized. While the
budgeting process takes its course, O&M are projected to increase each year as the plant ages. A
revitalization project in FY2020 will require additional funding.

Staying with the current steam plant will require increasing O&M funds yearly and a
revitalization project every 10 years beginning in FY2020 to keep the plant running.
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APPENDIX A:  REFERENCE DOCUMENTS

The following documents were supplied to the ECMS team as background information:

1.

Initial Proposal Submission, ECM-01: Boiler Plant Decentralization; NORESCO,
September 25, 2007. NORESCO, an energy service company, provides an Initial
Proposal analyzing the replacement of the central steam plant with local boilers in
buildings.

Los Alamos National Laboratory Steam Plant Project Report; Bechtel National Inc.,
Frederick, MD; September 29, 2009. Bechtel, a partner in the M&O for LANL, examines
the power, heating and cooling needs of the Laboratory and suggests the combined-cycle
CHP proposal currently under consideration; report includes cost and performance
information.

Steam Plant Replacement Feasibility Analysis Summary and Supporting Documents;
Strategic Management Solutions, LLC (SMSI); January 17, 2014. SMSI, a subcontractor
to LANL, provides a report and series of supporting spreadsheets that examines the
thermodynamic performance and resulting financial outcomes for a combined-cycle CHP
plant; portions of the spreadsheets are active and may be used to test various cost
escalation assumptions.

Comparison of CHP Plant vs. Decentralized Boilers; LANS U&I Division; April 14,
2014. Initial response to request for the Los Alamos Field Office for a comparative
analysis of the local boiler option that succeeded at Sandia National Laboratory.

Los Alamos National Laboratory TA-3 Steam Plant Replacement Analysis of
Alternatives; LANL Utilities and Institutional Facilities Division; July 10, 2014. In
response to the request of the Los Alamos Field Office for a more formal analysis, LANL
presents an analysis of the most feasible alternatives.

Comparison of Air Quality Permitting Impact of New CHP Plant vs. Local Boilers; Joe
Klose, LANL Sustainability Program; March 18, 2015. A response to Los Alamos Field
Office for a description of the air discharge permitting implications of the two leading
alternatives.

Comparison of CO2 Emissions and Water Consumption of New CHP Plant vs. Local
Boilers; Joe Klose, LANL Sustainability Program; March 27, 2015. A response to Los
Alamos Field Office for a description of the CO2 emissions and water consumption
implications of the two leading alternatives.

History of Alternatives Analyzed and the Decisions Made in Proposing the CHP Plant
Replacement at LANL; LANL Infrastructure and Utilities Division; November 23, 2015.
A brief history of the series of events and analyses that led to the current CHP
recommendation from LANL.
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APPENDIX B: SPA BCA TEAM MEMBERS

The SPA BCA team included the following personnel:

Thomas Robinson NA-522

Jessica Arcidiacono NA-533

Tony Trujillo NA-APM-20

Stephen Fong NA-LA

Andrew Erickson LANL Utilities & Infrastructure Division Office (UI-DO)
Joseph Klose LANL UI-DO

Monica Witt LANL UI-DO

Sonia Ballesteros LANL UI-DO

Terry Singell LANL Principal Associate Directorate Weapons Program
Karen Borovina LANL Project Management

LeRoy Hasenack LANL Project Management

Dennis Basile SMSi

Matt Champagney Parsons

Ben Butler Parsons

Mike Lassiter Longenecker & Associates

Mark Sollenberger Longenecker & Associates
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Probability of Occurrence Consequence Composite Risk Ranking
Do Nothin, Do Nothin, Do Nothin,
o il b i (0&M g Full Scope Full Scope (OBM g Full Scope Full Scope (0&M g Full Scope | Full Scope Notes/C 2 Wil stiorsttas
itle isk Description : o i e i e otes/Comments itigation Strategies
Investments) Investments) Investments)
"Do Nothing" case assumes minimal subsurface work inside existing
plant area. Consequences vary by entity performing work and impact
on contracted schedules - Site Maintenance vs. contracted
When working around existing physical systems and/or facilities in 2 60+ year old federal installation, as construction. Probability significantly higher if distribution systems
|At approximately 50% design completion, when specific
’ o o ¥ -~ built and as-found conditions are often times different than anticipated. "As-Built" design data, 1 4 4 2 3 3 work scopes are eventually justified and included. (Note that Risk #1, | e Y 2 g P i p
1 |Site and Facilities "As-Found" Conditions ; iy o ) . 2 = " ” ) _ e o Moderate Moderate | | = B . site work scopes are defined, perform extensive field
drawings, specs, operating information is lacking. The potential exists for inadvertently contacting Very Low High High Marginal Significant Significant Risk # 7 and Risk # 8 are related but distinct in the following manner.  eaitication of s condiions
existing live utility systems. Risk # 1 deals with unknown system configurations. Risk # 2 deals :
lwith congested utilities and Risk # 8 touches on potential
uncharacterized chemical and/or radiological contaminants that might
be encountered)
ESPC/ESCOs are, by definition, familiar with operating on federal/SOE
sites. Those that actually have will be more so that those that haven't.
; e . Executing a project on a DOE/NNSA site is difficult and requires more rigor when compared with many Under the LI/D-B case, the assumption is that contractor familiarity  JAssure full-time site coordination support and
DOE Site vs. Standard Commercial/industrial . ? . i . _— . 4 4 2 2 _ : ) & 3 - i
2 2 commercial and industrial projects. There are numerous requirements and organizations to coordinate N/A 5 e N/A 2 : N/A Moderate | Moderate fwith the LANL site operating requirements would be evaluated during |facilitation of subcontractors by LANL Design, Contracts,
requirements. X High High Marginal Marginal ) - o y K
with. eh contractors selection process. If this is NOT the case, this risk Safety and Construction Management organizations.
becomes more adverse for the LI/D-B acquisition approach case than
the ESPC/ESCO strategy.
] 4 . i . P i, - Assure that the commitment of funding and personnel
Inadequate funding and/or support for LANL management, engineering, and oversight staff to support Line Item execution takes place a significant number of years after the st
. f ) 2 - 5 i 3 3 3 2 p e . k to provide timely and thorough support of the
3 |Funding and Subcontractor Support the subcontractors is not sufficient or timely and affects project schedule and/or compliant completion N/A N/A N ) N/A Moderate Low ESPC execution. Existing operating systems will have further degraded i -
Moderate Moderate Significant Marginal S i " subcontractor is identified clearly and endorsed at all
of work. and the likelihood and consequence of failure will be further elevated. . )
levels of the department during project development.
The processes and procedures involved in securing approvals at and during the Critical Decision (CD]
5 4 b dpb SEE ATl i g. bP — gl . ARl {2 a 4 LI Invokes full 413.3 requirements.
ates as prescribes .3 involve an extensive number of personnel and organizational
4 Timeliness of Decisions g P Y P | B N/A 3 N/A N/A g ¥ N/A N/A Moderate N/A ESPC is not subject to 413.3 requirements except in extreme cases,
interfaces at all levels of the federal department (DOE). These complexities could extend and/or delay High Significant : h Z
) " 2 but even then the requirements are heavily tailored.
the development and execution of the project completion
Probabilities: The "Do Nothing" case is inevitably high and will
continue to be, subject to the level of maintenance and system
component replacement provided. The ESPC/L cases are affected by
The existing steam facilities, systems, and structures have exceeded their respective design lives. Key the near-term (4-5 years) versus the long-term {10-12 years)
existing components of the existing system are no longer in production and/or available for purchase. a a 3 a a 3 completions schedules. Consequences: "Do Nothing" driven by long-  |JEnhance the MIE and GPP budgets to address major
5 System Failure Selected control system technology and software no longer supported by the original manufacturers. g : i s . High High Low term risk to mission; LI driven by reduced risk ta mission but increased |system vulnerabilities early.
i i ¥ Y ? 4 - High High Moderate Critical Critical Marginal g » ) " o <2 A o
These all pose a risk of system and utilities failure. The risks here are comprised of risk of failure to risk to project; ESPC driven by reduced risk to mission and reduced Accelerate the provision of Line Item funding.
mission as well as risk to project if either the LI or ESPC options are selected. risk to project...ESCO incentivizes to recover quickly to schedule
interruptions. At the end of the LI and/or ESPC project completions
schedules, this risk is minimized for the duration of the design lives of
the facilities/systems.
[The potential exist to "bubble out" the main plant site work and
The invocation of requirements beyond commercial/industrial codes and standards for the design, a 3 3 i engage the ESCO in an operations and maintenance (O&M) contract
6 Code of Record procurement, installation, testing, startup, commissioning and turnover of the new facilities will delay N/A High i N/A S Nesligibl N/A Moderate through the term of the ESPC contract. Given this option/potential, J————
i oderate ignifican egligible
the completion of the project and result in potential budget/cost overruns. B 5! e the opportunity to design and construct to mostly commercial codes
and standards is available.
Devoid of alternate work plans and options for effective labor
The re-routing of utilities (water, feed water, power, NG, controls, etc.} within the established steam utilization during construction, significant schedule slip may be
plant site may be limited and the lack of dependable "as-constructed utility systems data may delay or experienced under FFP/D-B scenarios. (LI & ESPC).(Note that Risk #1, boifoi B ] iediuitth :
otholing 2nd surveying, coupled with an aggressive
_— . pose risks for new work. (If the scope of the project later determines that additional distribution 3 3 3 2 Risk # 7 and Risk # 8 are related but distinct in the following manner. S g e YINg P B E .
7 Congested Utilities Routing ¥ 2 i ; N/A N/A iy - N/A Moderate Low g i K v 3 utility as-builting effort should be pursued during design
systems upgrades/replacement is warranted, from an energy savings and/or reliability perspectives, the Moderate Moderate Significant Marginal Risk # 1 deals with unknown system configurations. Risk # 2 deals ; s L
: oy 6 i : - 7 i 8 3 to confirm minimize interferences.
highly developed nature of TA-3, further limiting available corridors and space to route utilities, will be with congested utilities and Risk # § touches on potential
an even higher risk) uncharacterized chemical and/or radiclogical contaminants that might
be encountered}
Devoid of alternate work plans and options for effective labor
utilization during construction, significant schedule slip may be
Unknown subsurface conditions including chemical and radiological contamination exist at the LANL 3 3 3 2 3 3 experienced under FFP/D-B scenarios. (Note that Risk # 1, Risk # 7 and JAt approximately 50% design completion, when specific
8 Latent Subsurface Conditions site and are frequently discovered after construction has started. The potential for encountering these f i _— Low Moderate | Moderate |Risk #8 are related but distinct in the following manner. Risk # 1 deals]site work scopes are defined, perform extensive field
g g s Moderate Moderate Moderate Marginal Significant Significant 8 . - : _ s . e
conditions is not insignificant. fwith unknown system configurations. Risk # 2 deals with congested  Jverification of subsurface contaminant characterizations.
utilities and Risk # 8 touches on potential uncharacterized chemical
and/or radiological contaminants that might be encountered)
ESPC ESCOs have been pre-qualified with this expertise being part of  JAssure that the selection criteria for a general contractor
5 Technical Expertise in Supporting Major Utility | LANL does not routinely engage in power plant construction and the ability to secure technical /A 3 3 N/A 3 3 /A friaerae | msnerse their qualifications. Under the LI scenario, a general construction under the Line Item scenario includes and highly values
Upgrades assistance in plant component design review, inspection, and estimating may be limiting. Moderate Moderate Significant Significant contractor may be the "preferred” bidder, but not have these historic demonstration of and proficiency in the design
capabilities and installation of similar power/steam systems.
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Probability of Occurrence Consequence Composite Risk Ranking
Do Nothi Do Nothi Do Nothi
D il ik o e D(OZ’.IVImg Full Scope Full Scope D(D;Mmg Full Scope Full Scope D(D(;N'Img Full Scope | Full Scope Notes/C . i et
itle isk Description 0 S O EEpE 0 Erp otes/Comments itigation Strategies
Investments) Investments) Investments)
The plant is intended to be i ice for 30 d, if th jectsd it 3y | isti
o =R anl |st|]n;n S :Iln SEN:;E 2 .yeards AN | : fhpm;ii S'b ufnu prt:pose AR acf E(:Is "DE c = c i 1 5 On-site Maintenance can respond as system failures become evident |Consider enhancing the plant maintenance and repair
eam pipe between manholes and/or repair and replace other distribution system components (traps, 3 : X = Y g
10 Steam Distribution System: Aging Failures pip o % P P S 3 # P .p < . . T s g Low High Moderate Jover time. ESPC/ESCO Line Item GC could mitigate this risk in the budgets {expense and GPP} in near-term to affect
manholes, etc.), this implies that these components would remain in service for a century and the risk Very High Very High Very High Negligible Significant Marginal i o
: 3 . . 2030 time frame. ithese modifications.
of failure increases aggressively over time.
A, thatth totype technology h inimal
The potential exists to consider having this LANL project serve as a demonstration site for utility-scale, . o SSL"_E ghiieng [_] YEEE ""_"g?’ aatrinima
el o2 le. The rick s a P 3 3 2 3 The consequence difference is driven by the near-term nature of the [Jtechnical and operational uncertainties and can
super critica ower cycle. The risk associated wi ing a demonstration technology tc an
11 |Introducing Experimental Technologies P 5 2 = ¥ : 7 .g i , B X N/A N/A - —_—"— N/A Low Moderate JESPC acquisition scenario and the financial incentive for the ESPC to demonstrate proven reliable applications in industry
expansive central utility plant upgrade/retrofit could potentially compromise project execution Moderate Moderate Marginal Significant : 3 - : _ ” o .
i s . complete and bring the project on line early or on time. prior to incorporation into the scope of either of the two
schedules and the ability to meet mission requirements. P G
[full-scope acquisition strategies.
If the final design of the new facilities results in emission analyses that conclude that actions other than
y i h 3 .g Y £ s V 3 Y 2 2 3 2 The delta is a product of the execution timeframes of the acqui
12 Air Permit Mods a minor modification (reduction) to the current permit is required, significant schedule delays in N/A N/A i - N/A Low 4 e 5 ; B
1 I g Low Low Significant Marginal approaches and the aging facilities considerations.
execution will exist.
If the final design of the new facilities results in water utilization analyses that conclude that actions 2 2 3 2 The delta is a product of the execution timeframes of the acquisi
13 SWEIS & Water Consumption s B0y : / b N/A N/A g, 481 - N/A Low B e T H
conflict with the existing SWEIS, schedule delays will be realized. Low Low Significant Marginal approaches and the aging facilities considerations.
LANL i llocated f the SW pipeline distributi stem. If the final configuration of th
™ . : 1 ar! JeaaL ekl HIPEIE _Is TN Em c |n‘a e e L . . i 4. i 1 I There is little suspicion from the site personnel that this risk will be a
14 Gas Pipeline Allocation designed improvements challenges the capacity of that allotment, the projects and the corresponding e s e s e i ¢ ¥ At
A0 % > Very Low Very Low Very Low Negligible Negligible Negligible prominent and/or significant factor in any of the scenarios considered.
objectives may be jeopardized.
LANL does not have in-house resources to perform estimate analysis and confirmation, which is vital in e— . - : : : L — -
Syl f i LT ) The time imperative for securing these expertise and services is most |Make the acquisition decision immediately and promptly
5 . ’ . negotiation major Design and Construction subcontracts. The inability to secure the audit-level cost 3 3 2 3 & R : L o z LR
15 Analysis and confirmation of estimates " iy 5 4 1 B _ SR e N/A N/A < o N/A Low Moderate |severe with the ESPC acquisition case, which could be initiated within |secure subcontracts to provide these objective, support
estimating analytic services/expertise could delay decision making and initializing work on the utilities Moderate Moderate Marginal Significant 5 , R
g S « z this calendar year. analytic services.
improvements...thus compromising project completion.
Although it is likely that the site will benefit f low NG prices in the 10 timefi , th
oug. I_ L .a R Bl mr.n X E’mes R !mE i ErE_HrE The effects of energy savings can be directly translatable into the
i uncertainties stemming from the future regulation of fossil fuel as a result of climate change. Direct fuel 3 3 3 2 2 T e i
16 Cost of Fuels & Regulatory Uncertainties i % . 5 e Low Low payback terms and conditions of the ESPC...up to and until the ROI et
costs and purchase of power from fossil-fueled power providers may affect the payback terms of Moderate Moderate Moderate Marginal Marginal Negligible L
¢ S : . 5 i becomes calculably unfeasible.
energy savings probability of meeting environmental compliance objectives
The "Do Nothing" strate fford h , technically il DOE ide ad 1 ital fundi tarting in 2017
Executive Order 436.1: Greenhouse gas emissions |Compliance with Executive Order 436.1 (signed March 19, 2015) must be achieved by 2025. The 5 5 . 3 3 . ) s _D e S ralegy =n ?"D A U YRR e E?ua i a. e o |n.g o 2
17 : 4 K : i § . 3 3 g A _ . i o High High the compliance objectives. The Line ltem Strategy affords no chance, Jcomplete the project under Line Iltem execution
and Carbon Foot Print Compliance execution and acquisition options chosen may jeopardize meeting this compliance objective, Very High Very High Very Low Significant Significant % = " = T e 110
tim e-wise, for meeting the compliance objectives. Jguidelines.
Under both the Line Item and ESPC acquisition scenarios there are many decisions yet to be addressed
in support of the concept of contracting to simply design and build the proposed facilities vs. long-term The consequence is most severe in the ESPC scenario considering the | . e
" : _ : | i d Discuss, analyze, decide and secure endorsemenits for
s " maintenance and operations operating of the plant subsequent to completions vs. contracting for 3 3 2 3 near-term efforts of the ESPC strategy and have a higher impact on 5 A : 7
18 Negotiating an Operating Agreement y 7 i ! N/A N/A " 1B N/A Low Moderate e £ these considerations immediately and incorporate the
power and steam at a predetermined price. Failure to secure prompt and timely endorsement of these Woderate Moderate Marginal Significant contract terms and conditions, ROl and M&V positions over the term e >
s : L5 - : results of these decisions into the acqu
decisions/strategies could affect the efficiency of short-term execution and long-term return on of this agreement.
investment (primarily for the ESPC case.
There is fi ial i tive for the ESCO t lete th ject and
Delays in expediently processing change orders {which will unquestionably occur) will delay decision ere !s el |nc.en e o e CEBMPIELE .e prejcelan Explicitly define the change order processing protocols,
% 2 £ i A ‘ s 3 3 2 3 cause it to be operational on or ahead of schedule...driven by cost 3 el i
19 Change Order Delays making and compromise meeting the objectives of the projects and corresponding mission needs. N/A N/A " i N/A Low Moderate % - i’ timeframes and roles and responsibilities of all parties
3 j 4 0 Moderate Moderate Marginal Significant savings reimbursement schedules committed under contract and k L \ :
{Challenges were experienced during the execution of a prior ESPC) 3 involved in the in the RFP and the final contract T&Cs.
monitored by the ESCO management and stakeholders.
System outages and tie ins to both the central plant and the distribution system may affect the 2 2 2 2 Line ltem Scenario - Negotiated change Order.
20 Seasonal Construction Windows V g W 5 P ¥ % N/A N/A , = N/A 3 ¥ g e e
timeframe for executing and completing the work. Low Low Marginal Marginal ESPC scenario - Negotiated change order and contract payback terms.
The ESPC scenario is elevated in that there is financial incentive for the|
ESCO t lete th ject and it to b it |
O&M support of demolition, construction, startup |The air-gapping, outages and/or relocation of utilities and systems interfacing with the new plant 2 2 2 3 S EIMpRIENE Proje an cau.se ; 0_ CiOPEr onaven.or
21 : ? : - E N/A N/A , i ahead of schedule...driven by cost savings reimbursement schedules
and turnover. installations, by site O&M forces, could affect the project completion schedule. Low Low Marginal Significant i x
committed under contract and monitored by the ESCO management
and stakeholders.
The ESPC scenario is elevated in that there is financial incentive for the|
. < ) " ESCO to complete the project and cause it to be operational on or
Safety: Stop Work A local (LANL) and/or DOE-complex-wide stand down of a work activity could affect project completion. 2 2 2 1 2 3 ; 1 i
22 . e - i i, 3 : : o G ahead of schedule...driven by cost savings reimbursement schedules  |-—-—-——
(i.e. @ other facilities, @ our facility} (LOTO, hoisting and rigging, hot work, trenching, elevated work, etc.) Low Low Low Negligible Marginal Significant ) )
committed under contract and monitored by the ESCO management
and stakeholders.
This is a joint contractor/LANL effort. The inability to secure the
resources necessary to develop and integrate these processes into the JExpedite the decisions covered in Risk Item # 17 and
Training of personnel for integrated process operations, maintenance and repair of the new systems 4 3 5 4 plant O&M systems will affect the completion and turnover schedules Jclearly define the associated O &M processes and
23 Training will not be defined, supported, documented, proceduralized and validated supportive of the testing, N/A — T N/A warsal Cienificant N/A Moderate |{the application and affects of this risk are subject to the discussion in |procedures that will need to be developed to support
oderate oderate arginal ignifican
startup and commissioning of the project schedule. d £ risk Item # 17). Consequence differences are related to the ESCO those decisions. Assure that they are clearly defined in
incentive to meet and or exceed project completion schedules due to fthe ESPC contracts.
energy saving reimbursement terms.
o Long-Lead and/or Delayed Procurements LongfLelad major Equip.ment pmcurements.and or delays in deliveries of this major equipment items N/A 2 2 N/A 2. ] 3 N/A Low The main .consequen.ce driver hvere is the financial incentive that the o
may drive the completion dates for the projects. Low Low Marginal Significant ESCO has in completing the project on or ahead of schedule
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Probability of Gccurrence Consequence Composite Risk Ranking
Do Nothi Do Nothi Do Nothi
D Titl Rl Diser e D(ol;Mlng Full Scope Full Scope Dtol;MIng Full Scope Full Scope D(Q;N:ng Full Scope | Full Scope Notes/c . WiltisatiGstras
itle isk Description & tepe i tobe & ipe otes/Comments itigation Strategies
Investments) Investments) Investments)
The "Do Nothing” scenarios does not involve the long-term generation
The ability to cost-effectively feed the laboratory the power systems in "Island” mode, coupled with a 4 —_ . E . B! s
28 lsland Mode" O i Jiakl defidienta Focsyei b el di h " tectedand /A 4 2 N/A 3 1 /A i of power from existing systems under an island operating condition.
san HOE RRRRRNA0 e Ia_ E.an g ICIE", il SUDF A B O R QL TR AN High Low Significant Negligible SREMLE The LI and ESPC/ESCO considerations are primarily driven by the
the timing of executing that option. : A
duration of execution.
The actual measured losses will most certainly be different than those
estimated to date. The only case that will be affected by this
. If steam or condensate losses exceed those assumed in the energy calculations, commodity costs 3 £t 3 i 1 2 consideration will be the ESPC/ESCO case in that the energy saving
26 Steam/Condensate Loss Assumptions " . e A 2 5 . : 5 3
{water and gas) would increase and thus erode the assumed savings of the CHP plant. Moderate Woderate Moderate Negligible Negligible Marginal calculations will be derived based on this being a factor. Nevertheless,
these losses are perceived to be minor in the total energy savings
calculations and in-turn the payback of the investment.

Composite totals 55 206 157
Occurrences 9 26 25
Case Average 6.2 7.9 6.3

Do Nothing Do Work
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Probability of Occurrence Conseque nce Composite Risk Ranking
Do Nothing Do MNothing Do Nothing
2 = Moz FullScope Full 5co| Full 5co0 FullScope Full 5co FullScope il £
IC Title Rick Description {0&M P e D&M e P D&M pe P Iotes fLomme nts Mitigation Strategies
1} ESPC 1] ESPC 1] ESPC
Imrestme nts ) Investments ) Imrestme nts
"Do Mothing" case assurmes minimd subsurfacework insde existing
plant area. Consequencesvary by entity performing work and impact
on contracted schedules- Site Maintenancevs contracted
‘When working around existing physicd sy sterns and/or facilitiesin a0+ year old federal instalaion construction. Probability significantly higher if distribution systerns
z 2 L R 5 i - 4 i, i : ; - i .g = 4 g 2 ] At appraximaely S0% dedgn completion, when specific
. <o o as-buift and asfound condition s are often times different than anticipated. "As-Built" design daa, work scopes are eventually justified and included. (Noteth & Risk # 1, : : R
1 |Site and Facilities "As-Found" Conditions i S S : : : " 2 1 4 4 2 3 3 12 12 2 5 Rl : site w ork scopes are defin ed, perfor m exten sve field
drawings, specs, operaing informaion islacking. The potential exists for inadwertently contacting Risk # 7 and Risk # 8 arerelated but distinct in thefollowing man ner. verification of "as built" conditions
existing live utility systems. Risk # 1 dealswith unkn own sy stern configurations. Risk # 2deds %
with congested utilities and Risk # & touches on potentid
un characterized chemical andfor radiological contaminantsth &
might be encountered)
ESPC/ESCOs are, by definition, farmiliar with operating on federd/S0E
dtes. Thosetha actually have will bemore so that those thathaeen't.
DOE Sit Standard © iafin dustrial Executing a project on aDOE/NMSA dte is difficult and requires more rigor wh en compared with many Under the LI/D-B case, the assumption isthat contractor familiarity Asaire full-time ste coordination_gupport =n d
2 E¥E E:_l :}rerr?;:slem naeia commercial and industrial projects. There are numerous requirernents and organizations to coordinate| P 4 4 [UFS 2 2 IHS g 8 with the LANL site operating requirernentswould be eyduated during| facilitation of subcontractors by LANL Design, Contracts,
i k with. eh contractors selection process. If thisis MOT th e case, this risk Safety and Construction Man=gement organizations.
becomes more adyersefor the Ll/0-B acquisition spproach casethan
the ESPC/ESCO strategy.
Line Itern execution takes place a sgnificant nurnber of years dter the| Asaure thatthe coramitrment of funding and personnel
Inadequate funding and/or support for LANL management, engineering, and oversg ht staff to support 2 5 D g. 3 ¥ il g R
3 3 S i . i 5 ESPC execution. Existing operating systerns will have further to providetimely and thorough support of the
3 |Funding and Subcontractor Support thesubcontractors isnot sufficient or timely an d gfects project schedule andfor compliant cormpletion R 3 3 A 3 2 MA 9 G- i : . e i
f b degraded and th elikelihood and consequen ce of falure will be subcontractor isidentified clearly and endorsed atall
Ll further elevated. levels of the departrment during project developrnent.
Th d {ul invalved i i dsat and during the Critical Decision (CD)
sl e o il sl e i el Ulhins gt
4 Timeliness of Decisons g P i R T i (i 4 PR YR 3 YRS MiA 1z I ESPCisnot subject to 413.3requirements except in extremecases, | 000000 ————
interfaces at dl levels of the federal departrent (DOE). These complexities could extend and/or delay : F a
: . . but even then the requirements are heavily tailored.
thedeveloprment and execution of the project cormpletion
Probabilities The "Do Nothing” case is inevitabhly high and will
continue to be, subject to the level of mantenan ce and systern
compon ent replacernent provided. The ESPC/L cases are affected by
The existing steam facilities, systerns, and structures h ave exceeded their respective design lives. Key the near-term (4-5 year s) versus the long-term (10-12 years)
existing components of the existing system areno longer in production andfor available for purchass. completion s schedules. Consequences: "Do Mothing" driven by long- EnhancetheMIE and GPP budgetsto address magor
5 Systern Failure Selected contraol syster technology and software no longer supported by the original man ufacturers. 4 4 g 4 4 2 165 165 E- terr risk to mission; Ll driven by reduced risk to misson but s stern vulnerzbilities earky.
These all posearisk of systern and utilities failure. Therisks here are cormprised of risk of failure to increased risk to project; ESPC driven by reduced risk to misson and Accelerateth e provision of Line ltem funding.
riission aswell & risk to project if either the Ll or ESPC options are selected. reduced risk to project...ESCO incentivizes to recover guickly to
schedule interruptions. At the end of the LI andfor ESPC project
corpletions schedules, this risk isminimized for the duraion of the
dedgn lives of th efacilities/ sy stems,
The potential existto "bubble out" the main plant sitework and
Theinvocation of reguirernents beyond comrnercidfin dustrial codes and stan dards for the design, engzze the ESCOin an operaionsand mantenance (O&M ) contract
E Code of Record procurerent, installation, testing, startup, comrissioning and turnover of the new facilities will delay FES 4 i~ [FES 3 1 MR 12 through the term of the ESPC contract. Gven thisoption/patential, | 0 ————
thecompletion of the project an d resultin potentid budget/ cost overrun s the opportunity to design and construct to mosthy cormmercial codes
and stan dards is #alahle.
Devoid of alternatew ork plans and optionsfor effective labor
Thererouting of utilities jwater, feed water, power, NG, controls, etc.) within the established steam utilization during construction, sign ficant schedule slip may be
plant site may belimited and the |ack of dependable "as-constructed utility sy stermns daa may delay or experien ced under FFR{C-B scenarios. (LI & ESPC).(MNotetha Risk # 1, Potholi d R ledwith i
£ ; poserisks for new work. (If the scope of the project later determines that additiond distribution i Risk # 7and Risk # & arerelated but distinct in thefollowing man ner. __D Dmg_al_-l e ccorR eI Eggresswg
7 Congested Utilities Routing _ : TR s [ 3 3 T8 3 2 RS g B . it z R % utility as-builting effort should be pursied during design
systemns upgrades replacement is warr anted, from an energy savings and/or reliability per spectives, Risk # 1 dealswith unkn own systern configurations. Risk # 2deds to-confierm miimised ihar arameas.
thehighly developed nature of TA-3, further limiting available corridors and space to route utilities, will] with congested utilities and Risk # 8 touches on potentid
bean even higher risk) uncharacterized chemical and/or radiological contaminantsth =
mightbe encountered)
Devoid of alternatew ork plan s and optionsfor effective labor
utilization during construction, sign ficant schedule slip may be
Unknown subsurface condition s including chemical and radiologicd contamin &ion exist & the LAML ap?nence‘j nder FFP’ED—B.SC.E”E'TIDS' {fore th.at Rifs L, RISF iz At.apprmmaelv 20 deggn complEHon;wh EF Sp'.acmc
s . : : - . and Risk #8 are relaed but distinct in the following manner. Risk# 1| site work scopes are defin ed, perform exten sve field
z Latent Subsurface Condition s site and are frequently discovered after construction has started. The potential for encountering th ess 3 3 3. 2 3 3 ) 9 9 _ : 2 : i : 2
o i L dedswith unknown system configurations. Risk # 2 deals with verification of subsurface contaminant
conditions is not insgnificant. s H i 3 v
congested utilities and Risk # 2 touch es on potential un characterized characterizaion s
chemical and/or radiological contaminants that might be
encountered)
- . . : . Assure that the szlection criteriafor ageneral
ESPC ESCOs have been pre-qualified with this expertise being part of tratt der the Line It P d
Technical Expertisein Supporting Major Utility | LAML does not routinely engzge in pow er plant construction and th e ability to securetechnicd their qudifications. Under the Ll scenario, agenerd construction C_Dn (Ao un. e = e L s.cenarlolncu E.S.al'l
9 T : 2 : Z : S Fito? Tfa 3 3 T8 3 3 [IHS & 5 x high by vadues historic demonstration of and proficien oy
Upgrades asdstancein plant cornpon ent design review, inspection, and esimaing may be limiting. contractar may be the "preferred” bidder, but n ot have these 2 : B : S
inthedesgn and installation of Smilar power/ steam
capabilities
systems.
Theplantisintended to be in service for 30 yearsand, if th e projects do not proposeto replace
Exist?n b e and,.ror i airJa_1d replacje P distr?buﬁon sterﬁ On-site Maintenance can respond & s¢stem failures becorne evident | Consider enhancing the plant raintenance and repair
10 Steam Distribution Systern: Aging Failures E a e . b P SV 3 _ 5 5 5 1 3 2 5 15 10 over time. ESPC/ESCO Lineltem GC could mitigate thisrisk in the budgets (=xpense and GPP)in the near-term to afect
components (traps, manholes, etc), thisimplies thatth ese components would rernan in servicefor a E S
- . . : : A0 timeframe. these modification s
century and therisk of failure in creases sggresdyely over time.
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. : . L . ; - . = Assureth=t the prototype technology has minima
Thepaotential existsto consder having this LAML project serve asa dernonstration site for utility-scale, ’ . . £ : i
B . : 5 B 7 Theconsequence difference isdriven by the near-term nature of the technica and oper aion d uncertainties and can
2 4 - super critical CO2 power opcle. The risk associzted with tying a dernonstration technology to an R 3 L e g : L s
11 |introducing Experimentd Technologies _ o 3 - : 3 5 /A 3 T/A ESPC acquisition scenario and the financial incentive for the ESPC to dernonstrate proven reliable spplications in industry
expansive central utility plant upgrade/retrofit could potentially cormpromise project ececution ¥ 3 % - H g e 5
=5 5 i corplete and bring the project on line early or on time. prior to incorporation into the scope of either of the
schedules and the ability to meet mission requirements. Lo 2
tw o full-scope acquidtion strategies.
) ) Ifth.eﬂnalde.sgn pfthenew.fa:llrtlesres.llts in EI’TIISS!DI.'I anahc'.sesth.atc.oncludethat a:tlonsot.herthan The deltaiss produetor i e exEcution tmefrariss oF the st istion
12 Air Permit M ods a minar modification (reduction ) tothe current permit is required, sgnificant schedule delaysin A 2 TR : Sl : z
: g : approaches and the szing facilities considerations.
execution will exist.
If the final desgn of the new fadilities results in water utilizaion analysesthat concludetha actions The deltais a product of the execution timefrares of the acquidtion
13 SWEIS & Water Consurnptian B R : : ¥ Ha 2 Hia h il sl
conflict with the existing S\WEIS, schedule delayswill beredized. approaches and the szing facilities considerations.
LAML is an allocated user of the SW pipeline distribution systern. I the find configuration of the There islittle suspicion fram the site personnel thatthis risk will be 2
14 Gas Pipeline Allocation desgned improvements challenges the capacity of that allotment, the projects and the corresponding 1 1 1 prominentand/or sgnificant factor in any of the scenarios | —e—e—m
objectives may be jeopardized. considered.
LAML does not have in-house resourcesto perform estimae anak dsand confirrmation, which is vitd in . ’ " " e " . o g ’
titi or Desi d Constructi Heotaeta e ab th dit-level cost Thetimeimperative for securing thess expertise and servicesis most IMake the acquistion decision immedizely and
15 Analysis and confirmation of estimates nego : .|0n ’“a‘D_r esg.n Sarea .ru LT Lo % .s. = 'Fa i .D. s.ec.u.re £ = CD § /A 3 /A sewere with the ESPC acquisition case, which could be initiated within promptly secure aubcontracts to provide these
estirating analytic services/ expertise could delay decison making and initidizing work on th e utilities ¥ Sy p 2
s B 2 5 this calendar year. objective, support anakytic services.
irnprovernents...thus comprarmising project cormpletion.
Although it islikek tha the site will benefit from low NG pricesin the 10 year timeframe, there are
Lg. : i i - D i - o 3 The effects of energy savings can be directly translatableinto the
s uncertainties stemrming from the future regulation of fossil fuel as a result of cimate ch ange. Direct L 5
16 Cost of Fuels & Regulory Uncertainties - ? 3 3 2 payback terms and conditions of the ESPC..up to and until theROI | ————
fuel costs and purchase of power from fossl-fueled power providers may Sfectth e pagback terms of PR, B e
£ egy ssving s probability of mesting environ mentd comnpliance objectives i
The"Do Mothing” sra affords no chance, Lechnicglly for reetin DOE provide adequate capital funding starting in 2017
Executive Order 436.1: Greenhousegasernissions | Compliance with Bxecutive Order 436.1 (signed March 19, 2015) must be achieved by 2025, The " K . .eg\c' i : g P 1 : P i E e i
17 i - . et : L i 2 : 2 12 5 1 3 the complizn ce objectives. The Line Item Strategy affords no chance, to complete the project under Line Item execution
and Carbon Foot Print Corpliance execution and acquisition options chosen may jeopardize meeting this compliance objective, ; : : 3 ik LR
Limeswise for meeting the compliance objectives guidelines.
Under both theLine [term and ESPC acquisition scenariosthere are many decidon s yet to be addressed
in s.upport of the concepF of con tracFlng to simply design and build the proposed facnltlesvs.. lang-term The con sequence is most severein the ESPC scenarlg CDHS-IdEI'II'Ig the Discuss analyze, decide and secure endorsementsfor
e " maintenance and operaion s operating of the plant subsequent to completions vs. contracting for near-term efforts of the ESPC strategy and have ahigher impact on _ : 7 _ £
12 Megatiating an Operating Agreement : - 3 X /A 3 RS Tfa L E these considerations immediately and incorporate the
power and steam at apredetermined price. Falure to secure prompt an d tirely endorsement of these contract terms and conditions, ROl and ME.Y postions over theterm ik 3 e
o : 2 . 3 results of these decidon sinto the acquisition strategy.
decisions/ strategies could affect the efficiency of short-term execution and long-term return on of this sgreernent.
investrnent (primarily for the ESPC case.
Thereisfinancid incentive for the ESC0 to cormplete the project and
Drelays in expediently processng change orders(which will unguestionably occur) will delay decision PN I s R edpule dr'ruZn :JV oo Ex plicitly definethe ch ange order processing protocals,
19 Change Order Delays making and cormpromise meeting the objectives of the projects and corresponding mission needs. e 8 [FS S 7 i B ;i tireframes and roles and respansibilities of all parties
5 : i B savings reimbursement sch edules committed under contract and : : 4
[Chdlengeswere experien ced during the execution of a prior ESPC) 3 involved in the in the RFP and the final contract TECs.
monitored by th e ESCO mansgement and stakeh olders.
Systern outages and tie ins to both the central plant and the distribution systern may dfectthe Line Item Scenario - Megotiated change Order.
il Seasonal Construction Windows _V = " . 5 il R [ 2 TR T8 " d & S T
tireframe for executing and completing the work. ESPC scenario - Negotiated chang e arder and contract payback terms.
TheESPC scenario iselevated in tha thereisfinancid incentive for
0&M support of demolition, construction, startup | The air-gapping, outsges and/or relocation of utilities and sy stems interfacing with the new plant the EB3tOd0.compiete t.he projectiend Fause I.tm hieoperationdhon.on
21 : . : ; 3 /A 2 A T8 ahead of schedule...driven by cost savingsreimbursement schedules)  ——————
and turn over. installations, by ste 0&M forces, could Ffectthe project completion schedule, i .
cornmitted under contract and monitored by the ESCO management
and stakeholders.
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TheESPC scenario is elevated in tha thereisfinancid in centive for
the ESCO to complete the project and cause itto be operational on or
ahead of schedule...driven by cost savings reimbur sement schedules
cornmitted under contract and monitored by the ESCO manag ement
and stakeholders.

Thisis a joint contractorfLAMNL effart. Theinability to securethe
resources necessary to develop and integrae these processesinto
the plant O&M systernswill affect the corpletion and turnover
schedules (the spplication and affects of thisrisk are subject to the
discussion in risk ltern # 17). Consequen ce differences arerelated to
theESCO incentive to meet and or exceed project completion
schedules dueto enengy saving reimburserent terms

Expedite the decisions covered in Risk [tem # 17 and
clearly defin e th e associated O&M processes and
procedures thatwill need to be developed to support
those decisions. Assureth & they are clearly defined in
the ESPC contracts.

Themain consequence driver hereisthefinancid in centive thatthe
ESCO hasin completing the project on or ahead of schedule

The "D MNaothing" scenarios does not invofveth elong-terrm
generaion of power from existing systemns under an island operating
condition. The Lland ESPC/ESCO condderaion s are primarily driven

by the duration of execution.

Theactual measured losses will most certainly be different than those)
estimated to date. The only casetha will be affected by this
consideration will be the ESPC/ESCO case in thatth e energy saving
calculation swill be derived based on thisbeing afactor.
Meyerth eless, th ese losses & e perceived to be minor in the total
energy sawings calculations and in-turn the payback of the

investrment.

22 Safety: Stop Work A local (LANLY =n df or DOE-complex-wide stand down of awork activity could affect project 5 5 1 5
{i.e. & other facilities, & our facility) completion. (LOTO, hoisting and rigging, hot work, trenching, elevaed work, etc)
Traning of personnel for integrated process operaion 5 mantenan ce and repair of the new systems
23 Traning will not be defined, supported, documented, proceduralized and validaed supportive of the testing, [HS 3 FS 2
startup and commissioning of the project schedule,
21 Long-Lead an d/or Delayed Procurements Long-Lgad rmajar equi Pment procurements.and or delays in deliveries of this major equipment items MR 2 M 2
may drive the completion datesfor the projects.
Th e ability to cost-effectively feed thelaboratory the power systernsin "lsland" mode, coupled with a
=5 "ldand Mode" Operation reliable and efficient steam supply syster may be compromised depending on the option selected and MR 2 MR 3
thetiming of executing that option.
x Stearn/Con densate Loss Assurnption s 3 3 1 1
If stearn or condensate losses exceed those assurned in the energy calculations, cornmodity costs
[wraer and gas) would increase and thus erode the assurned swings of the CHP plant.
Composite tatals 56 N6 157
Qccurrences El X ]
Case Aversge 5.2 79 6.3
Do Mathing Do 'wWork
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