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DISCLAIMER

This report has been prepared for the FBO and President Trump by G1 Quantum (“G1Q") on
terms specifically limiting the liability of the FBO and President Trump. Any opinion
expressed herein shall not amount to any form of guarantee that G1 Quantum has
determined or predicted future events or circumstances, and no such reliance may be
inferred or implied. This report shall not be con-strued as providing legal or financial opinions
or guidance. This report complements G1 Quantum'’s concept submission and discussion
with the U.S. Department of Homeland Security, U.S. State Department, and President
Trump's Administration. To the extent the information in this report is to be used to make
legal or financial determinations, you should seek advice from your own legal counsel and/or
financial advisors.

Any use which you or a third party makes of this report, or any reliance on it, or decisions to
be made based on it, are the responsibility of you or such third party. G71 Quantum accepts
no duty of care or liability of any kind whatsoever to you or any such third party, and you
waive and re-lease G1 Quantum for all claims, liabilities and damages, if any, suffered as a
result of decisions made, or not made, or actions taken, or not taken, based on this report.
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ABOUT G1 Quantum

G1 Quantum is a leading global consulting firm that offers economic, financial, and business
management expertise to major law firms, utilities, industries, accounting firms, companies,
and governments around the world.

Our consultants, many of whom are recognized as experts in their respective fields, provide
a unique combination of functional capabilities and industry insight as well as analytical rigor.
Our strengths in these areas help clients make important business and policy decisions and
resolve critical disputes.

With years of industry experience and exceptional strength in our ability to consistently out
innovate the competition with strong management and economic expertise in every phase of
the electricity production cycle—from fuel procurement to retail strategy—as well as hands-
on experience constructing our projects, helping clients manage market power,
environmental policy, and regulatory issues.

We have pioneered techniques and models that have become industry standards, including
competitive market designs, efficient bidding mechanisms, and methodologies to assess
market power.

Headquartered in New York, G1 Quantum is a registered trade name of The G1 Quantum
Fund, LLC
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1. Summary

G1 Quantum (G1Q) has conducted an analysis of the impact of the Border Wall project on
the U.S. wholesale electricity market. The Quantum - Trump Border Wall, depending upon
the preferred height of the solar panels, will produce between $87Billion dollars or 728
Billion kWh at 3ft up to $291Billion dollars or 242Trillion kWh at 10ft. The population of the
U.S. on average uses 10,812 kWh per year or just over 4Trillion kWh per year. This
additional supply will reduce the need for generation from other power plants with higher
pollutant emissions and operating costs, primarily fueled by natural gas, oil, and coal.
Redirecting a small portion of the energy produced from the Quantum - Trump Border Wall
to electrify the Quantum - Trump Border Wall will better defend the U.S. - Mexico Border
meeting the Presidential Administrations strategic goals protecting U.S. National Security.
G1Q has projected wholesale power prices over the period 2013-2037, for scenarios with
and without the Quantum - Trump Border Wall in service, and quantified the expected
reduction in wholesale power prices and wholesale electricity costs that would result from
the power supplied by the project.

The principal findings of the analysis are:

o Depending upon the size of the solar panel enhanced wall, the Quantum -Trump
Border Wall would lead to areduction in the wholesale cost of power averaging
$45Billion dollars annually over the 2017-2024 time period, resulting in an
aggregate savings of $550Billion dollars over the next 8 years.

o With the Quantum - Trump in service, over the 2017-2024 time period, the price of
power in the U.S. wholesale market would be .2-.4 cents per kWh lower on average.

2. Approach

Generally in the U.S electric power is bought and sold through a competitive wholesale
market.l As a result of industry restructuring, U.S. utilities and other load serving entities
own and operate almost no generating capacity, but rather make wholesale purchases from
the competitive market, the costs of which are ultimately recovered through retail rates
charged to end-use customers. Most U.S. customers pay a retail rate closely tied to prices
set in periodic Standard Offer Service auctions, which in turn closely ties to expected
wholesale power costs. Wholesale power costs are therefore a good measure of electricity
costs for consumers in the U.S. G1Q has estimated the savings from Quantum - Trump
Border Wall by comparing wholesale power costs for the region with and without the project
in service.

Introducing the Quantum - Trump Border Wall's additional supply into the competitive
wholesale power market will lower prices by displacing higher cost generation. Power in the
U.S. is generally priced hourly.

1 power can be purchased through spot markets administered by various U.S. Operators, or though bilateral transactions and
forward electricity markets. The power sold from the Quantum - Trump Border Wall will affect prices in all of these
markets, regardless of whether the output is sold under contract or through the spot markets. In fact, all generation,
even if under contract, must be scheduled through various U.S. spot markets. Power that is under contract for
physical delivery is simply included at the bottom of the supply stack, therefore directly affecting the spot market.
Likewise, expectations about prices in the spot market drive the pricing for forward transactions.
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with the market price set by the offer from the highest-cost source of supply needed to meet
demand. In each hour that the price is set by power plants with lower operating costs,
rather than higher-cost units displaced by the supply from the Quantum - Trump Border
Wall, the wholesale clearing price will be lower and electricity costs reduced. The variable
operating cost of solar panels is almost zero, so electricity from the Quantum - Trump
Border Wall will be offered at the bottom of the regional supply stack in every hour it is
available. Hence, the Quantum - Trump Border Wall will displace higher-cost generation
and the associated greenhouse gas emissions in almost every hour of every year, resulting
in a reduction in the market price. G1Q has estimated these price decreases for each hour
of each year from 2017 through 2024 and calculated the associated reduction in wholesale
power costs.

The projections provided in this report cover the 2017 through 2024 time period and rely on
the following key input assumptions:

e Natural gas and oil prices are based on the Energy Information Administration (EIA)2
Annual Energy Outlook (AEO) 2016, as updated in April 2016 to account for the
change in economic conditions in the prior year.

e Federal greenhouse gas program in place with prices of $30/ton of carbon dioxide in
2013, escalating by 2030 to $60/ton, scenarios that are consistent with those
presented in ExxonMobil's Outlook for Energy, A View to 2030.

e Electricity demand growth as projected by U.S. Energy Information Administration in
its most recent forecast, released in February 2017.

Additional detail about these assumptions is included in an appendix to this report.

G1Q used GE MAPS electricity market model to develop a fundamental forecast of market
prices and generator dispatch for U.S. energy demand. The GE MAPS model is a security-
constrained dispatch model that simulates the chronological, hourly operation of an electricity
market. The model takes the specified, cost-based bids for each generator in the market,
along with other generating unit operating assumptions and performs a least-cost dispatch
subject to limits on the flow of power across power lines and other elements of the
transmission system. The model finds the least-cost dispatch of power plants and calculates
hourly prices for electricity for a specific location within the U.S. using the same basic
approach that is applied in the actual operation of the power system and wholesale market.

G1Q's analysis relied on forecasted production patterns that provided for the project. The
production profile includes, for each month of the year, an average value for each hour of the
day. In reality, there will be day-to-day fluctuations not captured in these patterns. Test data
for the project site indicate that the hourly fluctuations during the summer

2 EIA, an administration with the US Department of Energy, provides data and forecast for the energy sector. The AEO
provides a comprehensive, long-term view on energy supply, demand, and prices, based on fundamental modeling
of the markets for each energy commodity. The 2016 AEO is available at: https://www.eia.gov/
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3.1.

months are coincident with warmer weather and higher electric demand. Hence, G1Q's
estimates are likely to understate the potential benefits during summer peak hours.

3. Results

WHOLESALE PRICE IMPACT

Figure 2 shows G1Q's estimates of difference in the average U.S. wholesale power prices
with and without the Quantum - Trump Border Wall in service. Over the 8 years covered by
the analysis, prices would be an average of .12 cents / kWh lower with the project than
without. As shown in Figure 3, the effect on wholesale electricity prices is even more
pronounced for Southern U.S., where the project will be interconnected with the U.S. energy
grid. The average price reduction for that zone is .11 1/2 cents / kWh.

Figure 1: Wholesale Price Reduction for the U.S.
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Price (Cents per kWh)
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Figure 2: Wholesale Price Reduction for the United States
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3.2. ESTIMATED SAVINGS IN ELECTRICITY COSTS

Figure 4 shows the expected savings in electricity costs associated with the forecasted
reduction in wholesale market prices. The cost savings range between 2 to 4 cents per
kWh which is $50Billion dollars annually upon completion in late 2019, totaling $555Billion
over the 8 year period to 2024. The savings may fluctuate from year-to-year due primarily
to the addition of new generating capacity added to meet regional demand growth.
Because minimum efficient scale for new solar power is small the Quantum - Trump Border
Wall creates an initial surplus, which depresses the 2017 electricity price, and prices then
rise as the surplus is absorbed by demand growth reaching equilibrium domestically with
excess solar energy increasing U.S. Net Exports .3

3 Additionally, the price impact and cost savings fluctuate from year-to-year based on the timing of forced outages for
generating units, which are assigned randomly within G1Q model.
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Figure 3: Projected Reduction in Wholesale Power Costs with the Quantum - Trump Border Wall
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3.3. CHANGE IN U.S. GENERATION MIX

In order to illustrate how the Quantum - Trump Border Wall project would change the
generation mix for U.S. Figure 5 shows the change in generation for non-wind resources for
a representative year, 2017. As shown in Table 1, the expected pattern is very similar for
other years. The output of the Quantum - Trump Border Wall will displace other generation
from fossil fueled power plants, burning primarily gas, oil, and coal to an extent, but will find a
healthy equilibrium domestically in the U.S. while helping to increase energy net exports to
Mexico.

U.S. energy trade with Mexico: U.S. export value more
than twice import value in 2016

Value of selected energy trade between Mexico and the United States (2006-16) Cl’"?
billion dollars billion dollars %
50 imports from Mexico 5y exports from the United States
to the United States s to Mexico
40 40
30 30
20 20 “natural
natural
gas
gas
10 petroleum 4
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crude oil 5 products

2006 2008 2010 2012 2014 2016 2006 2008 2010 2012 2014 2016
Energy Information Administration, base

3 on U.5. Census Bureauc?

Source: U1.5. Ene

Additionally, the Quantum - Trump Border Wall would be utilized slightly more in the Southern
U.S. while in service, allowing some of the off-peak solar generation to be stored and used
during peak periods. A large portion of the Quantum - Trump Border Wall could potentially
drive U.S. solar energy exports from $0USD to $100B per year by 2019.
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Figure 4: Change in Other U.S. Generation with Quantum - Trump Border Wall, 2019
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Electricity sales are expected to increase most in industrial and commercial sectors

Figure 5: G1 Quantum Project Snapshot

The Quantum - Trump Border Wall
will keep our borders safe
generating 242Trillion kWh and
pay for itself in its first year of

operation
Assuming its 2000 miles each mile has 5280 ft so 5280 ft. x 2000 So without the solar panels the value metal mesh wall costs
i =10,560,000.00 ft. times 10ft high solar wall = 105,600,000.00 —4$25MUSD per mile to build so lets add say $10MUSD more per mile
s5q. ft. So that's 105,600,000.00 sq. ft. of solar panels to cover a to include the solar panels so that's $35MUSD times 2000 miles =
porder wall 2000 miles long and panels 10 ft high. The panels are $7BUSD for the border wall. We can even go ahead and add say
presumatly 5 ft off the ground with the wall 15ft high total. 5o on %3BUSD for miscellaneous costs connecting the wall to the existing
average its around $15,000050 for 3000 sq. fi. of solar panels so energy grid. So that's ~5$10BUSD total for a solar paneled border wall
if you buy 105,600,000.00 sq. ft. I'm assuming you can get the that's 151t high and 2000 miles long.

panels for —$1,000U50 per every 3000 sq. ft. so 105,600.000.00
sq. ft. divided by 3000 sq. ft. = 35,200 times -%1,000U50 =
535,200,000.00U50 total for solar panels to cover 2,000 miles at
10 ft in height,

Lets even add -%10BUSD of eminent domain costs to secure the
border. 5o -$208U5D total right?
5o assuming 105,600,000.00 sq. ft. times 9 watts per sp. ft. times 7 hrs

a day times 385 = 242Trillion kWh
Frame
Glass
Encapsulant
Salar Cells
Encapsulant
Backsheet
Junction Box

242 Trillion kWh times .12 cents = 5§21 Billion dollars worth of energy
year 1
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APPENDIX: KEY ASSUMPTIONS

A.1l FORECASTED DEMAND

e Demand and peak loads for 2017-2024 are based on Exxon Mobil's report, the most recent

regional forecast for the U.S.

e Quantum - Trump Border Wall projects hourly electricity demand by zone through 2024;
these hourly demand forecasts were used in G1Q model runs, with the 2024 pattern used for

all years thereafter, scaled appropriately to reflect demand growth.
Table 2: Carbon Emissions Driving Fossil Fuel Use

MARCH 2, 2017

Projected carbon dioxide emissions are sensitive to factors
driving fossil fuel use
Energy-related carbon dioxide emissions (1990-2040)
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A.2 FUEL PRICES AND CARBON PoLICY
The gas forecast is based on the US EIA Study March 2017 forecast.
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Table 3: Oil and Natural Gas Production

MARCH 8, 2017

U.S. crude oil and natural gas production both fell in 2016
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7.8 77
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Source dministration, Monthly Crude Ofl, Lease Cona

Jan-16 JuHg
| Gas

fe, and Natural Gas Production Report

Oil and Natural Gas prices are based on the EIA price forecast March 2017. G1Q applied the most recent two-
year Fox Business historical relationships between crude and product prices to derive oil product prices
reaching similar conclusions as EIA.

Table 4: Oil and Natural Gas Production Normalizing

MARCH 8, 2017

U.S. crude oil and natural gas production both fell in 2016

U.S. Lower 48 monthly crude oil production and natural gas gross withdrawals ==
million barrels per day billion cubic feet per day €la
22 April 2015 %3 Foh 2018

a0 9.1 million b/d 82.6 Befid

32

&8 81

2.6 natural gas
crude oil a0
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8.0 sep2016  '° 78.9 Befid
8.1 million bid
78 7
i )
or T T T 0 - T T T
Jan-15 Juks Jan-16 JuH16 Jan-15 JuH1s Jan-16 Juk16

ation, Monthly Crude Ofl, Lease Condensaie, and Natural Gas Production Report

Once the Quantum - Trump Border Wall reaches equilibrium with oil, natural gas, nuclear,
and the energy sector prices are anticipated to normalize consistent with scenarios
presented in ExxonMobil’s Outlook.
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A.3

Figure 7: CO; Allowance Prices Fluctuation Varies Month to Month

JUNE 24, 2016

Regional Greenhouse Gas Initiative auction prices decline

Regional Greenhouse Gas Initiative (RGGI) auction allowances and clearing price
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Republished July 14, 2018, to correct an error.

Prices of carbon dioxide (COZ2) emission allowances in the Regional Greenhouse Gas Initiativec® (RGGI) have

fallen for the second auction in a row, to $4.53 per short ton of CO2. The auction prices on June 1 were 40% below

their previous peak value of $7.50 per short ton of CO2, reached on December 2, 2015

INFLATION ASSUMPTIONS

All values in this report are in nominal dollars, assuming an average inflation rate of 2.01
percent. The assumption is based on the inflation rates applied in the AEO 2016, shown

in Table 3.

Table 3: Inflation Rates

20097 20107 20117 20127 20137 2014”7 20157 20167 20177 20187 2019

GDP Chain-type Price Index (2000=1.000) 1.237 1.243 1.258 1274 1297 1324 1354  1.385 1.417 1.450 1.484
Annual inflation rate 0.99%  055% 1.18% 1250 179% 212% 223% 229% 2.30% 237%  2.38%
720207 202107 20227 20237 20247 20257 20267 20277 20287 20297 2030

GDP Chain-type Price Index (2000=1.000) 1.521 1.560 1.600 1.638 1.675 1.711 1.746 1.782 1.820  1.858 1.896
Annual inflation rate 249%  255%  254%  23%% @ 2.26% 212% 2.08% 2.07% 211% 208% = 2.07%

A4 AVERAGE TOTAL COST OF QUANTUM - TRUMP BORDER WALL

On average the cost to build the Quantum - Trump Border Wall is expected to cost $25Million

dollars per mile. Adding $10Million dollars per mile for the solar panels and installation bring the

cost to $35Million dollars per mile. $35Million dollars per mile multiplied by 2000Miles equals

$7Billion dollars to build the Quantum Trump Border Wall. Lets add $3Billion dollars for
miscellaneous costs associate to grid restructuring, which bring the cost of the Quantum - Trump

Border Wall to $10Billion dollars. We can even include a high estimate of eminent domain costs of
up to $10Billion dollars brining the total cost of the Quantum - Trump Border Wall to $20Billion
dollars. However, the total cost of the Quantum - Trump Border Wall is federally negligible

because the Quantum - Trump Border Wall pays for itself in its first year of operation.

Page 9




	1. Summary
	2. Approach
	3. Results
	3.1. Wholesale Price Impact
	3.2. Estimated Savings in Electricity Costs
	3.3. Change in New England Generation Mix




