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On pace to process 5M+ MMBTU'’s in 2023
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£9energy

INNOVATIONS

November 7, 2024
RE: Project Cost Variation Explanation — Decade Dairy

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
3747 Meadow View Drive 530-222-3366
Ste 600 energyinnovations.com

Redding, CA 96003
1 - El Testimony - Decade
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£9energy

INNOVATIONS

Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com

3747 Meadow View Drive 530-222-3366
Ste 600 energyinnovations.com

Redding, CA 96003
1 - El Testimony - Decade
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INNOVATIONS

Biogas Blower and O2 Injection System!

Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas 02 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 Additional Design SOW, labor $3,800

Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $65,977
3 Increased Blower Capacity $15,000
4 Additional electrical infrastructure and equipment required

to power and control modified design $25,550
5 Addition of Automation/ Controls SOW, materials and labor $51,100
6 Addition of Site Prep SOW, labor and mobilization costs $4,500
7 Addition of Field Work SOW, materials and labor $61,300
8 Addition of Commissioning SOW, materials and labor $5,800
9 Back flow Prevention Device $9,950
10 | O2generation equipment: Difference saved between

ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price of

$171,856 vs actual price of $89,700) ($82,156)

Total Net Increases Due to Design Changes $160,821
11 | Pandemic Inflation Impact on Original Proposal’s Labor

Costs (See Appendix A for value determination) $20,573
12 | Pandemic Inflation Impact on Original Proposal’s

Equipment Costs (See Appendix A for value determination) $39,520

Total Increases Due to Pandemic Inflation $60,093

TOTAL COST IMPACT $220,914

Final Cost $571,670

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.

3747 Meadow View Drive 530-222-3366
Ste 600 energyinnovations.com

Redding, CA 96003
1 - El Testimony - Decade
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INNOVATIONS

Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most

3747 Meadow View Drive 530-222-3366
Ste 600 energyinnovations.com

Redding, CA 96003
1 - El Testimony - Decade
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and2021, and a
price of $89,700 was assigned, representing a savings of $82,156 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $39,720
1 | Change in materials from HDPE to Stainless Steel $23,832
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $31,814
Total Net Increases Due to Design Changes $55,646
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $4,051
4 | Pandemic Inflation Impact on Original Proposal’s Equipment
Costs (See Appendix A for value determination) $11,201
Total Net Increases Due to Pandemic Inflation $15,252
TOTAL COST IMPACT $70,898
Final Cost $110,618

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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Appendix A

Labor cost differences

1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand
drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$268,600 Low Value High Value
25% 45%

Labor Inflation Rate (%)

28%

7% - $18,802 12.6% - $33,844

Low Value

Labor Share of
Contract (%)

8.8%-$23,503 | 15.8% - $42,305

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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e Labor Inflation Rate (%)
Amount:
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adjusted Contract
Amount:

$268,600

Materials Inflation Rate (%)

Low Value

High Value

30%

50%

Low Value

48%

14.4% - $38,678

24% - $64,464

Materials Share of
Contract (%)

High Value

52%

15.6% - $41,902

26% - $69,836

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.
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Amount:

$79,440

Materials Inflation Rate (%)

Low Value

High Value

25%

55%

Low Value

55%

13.8% - $10,923

30.3% - $24,031

Materials Share of
Contract (%)

High Value

65%

16.3% - $12,909

35.8% - $28,400
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November 7, 2024
RE: Project Cost Variation Explanation — Dixie Creek Dairy

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Biogas Blower and O2 Injection System!

Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas O2 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 | Additional Design SOW, labor $3,800

Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $122,693
3 | Increased Blower Capacity $27,894
4 | Additional electricalinfrastructure and equipment

required to power and control modified design $47,514
5 | Addition of Automation/ Controls SOW, materials and

labor $35,000
6 | Addition of Site Prep SOW, labor and mobilization costs $7,500
7 | Addition of Field Work SOW, materials and labor $93,300
8 | Addition of Commissioning SOW, materials and labor $8,800
9 | Back flow Prevention Device $12,050
1 | O2generation equipment: Difference saved between
0 | ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price of

$171,856 vs actual price of $73,708) ($98,148)

Total Net Increases Due to Design Changes $260,403
1 | Pandemic Inflation Impact on Original Proposal’s Labor
1 | Costs (See Appendix A for value determination) $24,578
1 | Pandemic Inflation Impact on Original Proposal’s
2 | Equipment Costs (See Appendix A for value

determination) $47,213

Total Increases Due to Pandemic Inflation $71,791

TOTAL COST IMPACT $332,194

Final Cost $682,950

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and 2021, and
a price of $73,708 was assigned, representing a savings of $98,148 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $39,720
1 | Change in materials from HDPE to Stainless Steel $23,832
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $31,814
Total Net Increases Due to Design Changes $55,646
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $4,051
4 | Pandemic Inflation Impact on Original Proposal’s Equipment
Costs (See Appendix A for value determination) $11,201
Total Net Increases Due to Pandemic Inflation $15,252
TOTAL COST IMPACT $70,898
Final Cost $110,618

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand

drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of

contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$252,608

Labor Inflation Rate (%)

Low Value High Value
25% 45%

7%-$17,683 | 12.6%- $31,829

Low Value
28%

Labor Share of
Contract (%)

8.8%-$22,103 | 15.8% - $39,786

High Value
35%

Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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Adjusted Contract Labor Inflation Rate (%)
Amount:

$79,440 Low Value High Value
15% 35%

4.2% - $3,336 9.8% - $7,785

Low Value
28%

5.3%- $4,171 12.3%- $9,731

Labor Share of
Contract (%)

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adyasisd Contract Materials Inflation Rate (%)
Amount:
$252,608 Low Value High Value
30% 50%
Q
S s | 2
(3]
— > - -
2 A 2 | 14.4%-$36,376 | 24%-$60,626
g | =
w ©
£E | 3
o =
z° | S| & 15.6% - $39,407 | 26%- $65,678
= 5| ®
T

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.
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Adjusted Contract
Amount:

$79,440

Materials Inflation Rate (%)

Low Value

High Value

25%

55%

Low Value

55%

13.8% - $10,923

30.3% - $24,031

Materials Share of
Contract (%)

High Value

65%

16.3% - $12,909

35.8% - $28,400
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November 7, 2024
RE: Project Cost Variation Explanation — Double L (Yokum) Dairy

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Biogas Blower and O2 Injection System!

Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas 02 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 Additional Design SOW, labor $4,700

Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $72,611
3 | Increased Blower Capacity $16,508
4 | Additional electrical infrastructure and equipment

required to power and control modified design $28,119
5 | Addition of Automation/ Controls SOW, materials and

labor $49,720
6 | Addition of Site Prep SOW, labor and mobilization costs $4,500
7 | Addition of Field Work SOW, materials and labor $78,900
8 | Addition of Commissioning SOW, materials and labor $5,800
9 | Backflow Prevention Device $9,950
10 | O2 generation equipment: Difference saved between

ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price

of $171,856 vs actual price of $89,700) ($82,156)

Total Net Increases Due to Design Changes $188,652
11 | Pandemic Inflation Impact on Original Proposal’s Labor

Costs (See Appendix A for value determination) $21,692
12 | Pandemic Inflation Impact on Original Proposal’s

Equipment Costs (See Appendix A for value

determination) $41,670

Total Increases Due to Pandemic Inflation $63,362

TOTAL COST IMPACT $252,014

Final Cost $602,770

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and2021, and a
price of $89,700 was assigned, representing a savings of $82,156 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $34,520
1 | Change in materials from HDPE to Stainless Steel. $25,818
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $42,131
Total Net Increases Due to Design Changes $67,949
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $8,450
4 | Pandemic Inflation Impact on Original Proposal’s
Equipment Costs (See Appendix A for value determination) $24,303
Total Net Increases Due to Pandemic Inflation $32,753
TOTAL COST IMPACT $100,702
Final Cost $135,222

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand

drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$268,600 Low Value High Value
25% 45%

Labor Inflation Rate (%)

28%

7% - $18,802 12.6% - $33,844

Low Value

Labor Share of
Contract (%)

8.8%-$23,503 | 15.8% - $42,305

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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e Labor Inflation Rate (%)
Amount:

$69,040 Low Value High Value
15% 35%

4.2% - $2,900 9.8% - $6,766

Low Value
28%

Labor Share of
Contract (%)

5.3%- $3,625 12.3% - $8,457

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adjusted Contract
Amount:

$268,600

Materials Inflation Rate (%)

Low Value

High Value

30%

50%

Low Value

48%

14.4% - $38,678

24% - $64,464

Materials Share of
Contract (%)

High Value

52%

15.6% - $41,902

26% - $69,836

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.

3747 Meadow View Drive

Ste 600

Redding, CA 96003
Double L (Yokum)

1.10 - Energy Innovations - Biogas Processing Cost Increase Justifications

3 - El Testimony -

Mi"’;;::::mct Materials Inflation Rate (%)
$69,040 Low Value High Value
25% 55%
Q
- 3
(<] © b s
o § ; 2 13.8% - $9,493 30.3% - $20,885
“ —
a5 | 3
N
T Q
HE
89 | S | 5 | 16.3%-$11,219 | 35.8%- $24,682
= z o 3%-$11, 8% - $24,
=

530-222-3366
energyinnovations.com

1181



£9energy

INNOVATIONS

November 7, 2024
RE: Project Cost Variation Explanation — High Roller Dairy

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas 02 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 Additional Design SOW, labor $4,900
2 | Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $54,134
3 | Increased Blower Capacity $12,308
4 | Additional electrical infrastructure and equipment

required to power and control modified design $20,964
5 | Addition of Automation/ Controls SOW, materials and

labor $61,703
6 | Addition of Site Prep SOW, labor and mobilization costs $4,998
7 | Addition of Field Work SOW, materials and labor $84,483
8 | Addition of Commissioning SOW, materials and labor $11,840
9 | Backflow Prevention Device $12,050
10 | O2 generation equipment: Difference saved between

ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price

of $171,856 vs actual price of $89,700) ($82,156)

Total Net Increases Due to Design Changes $185,224
11 | Pandemic Inflation Impact on Original Proposal’s Labor

Costs (See Appendix A for value determination) $21,555
12 | Pandemic Inflation Impact on Original Proposal’s

Equipment Costs (See Appendix A for value

determination) $41,405

Total Increases Due to Pandemic Inflation $62,960

TOTAL COST IMPACT $248,184

Final Cost $598,940

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and2021, and a
price of $89,700 was assigned, representing a savings of $82,156 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $34,520
1 | Change in materials from HDPE to Stainless Steel. $25,818
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $42,131
Total Net Increases Due to Design Changes $67,949
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $8,450
4 | Pandemic Inflation Impact on Original Proposal’s
Equipment Costs (See Appendix A for value determination) $24,303
Total Net Increases Due to Pandemic Inflation $32,753
TOTAL COST IMPACT $100,702
Final Cost $135,222

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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Appendix A

Labor cost differences

1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand
drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$268,600 Low Value High Value
25% 45%

Labor Inflation Rate (%)

28%

7% - $18,802 12.6% - $33,844

Low Value

Labor Share of
Contract (%)

8.8%-$23,503 | 15.8% - $42,305

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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e Labor Inflation Rate (%)
Amount:

$69,040 Low Value High Value
15% 35%

4.2% - $2,900 9.8% - $6,766

Low Value
28%

Labor Share of
Contract (%)

5.3%- $3,625 12.3% - $8,457

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adjusted Contract
Amount:

$268,600

Materials Inflation Rate (%)

Low Value High Value
30% 50%

14.4%-$38,678 | 24%- $64,464

Low Value
48%

Materials Share of
Contract (%)

15.6% - $41,902 | 26%- $69,836

High Value
52%

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual
system based on the individual original and final contract.
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November 7, 2024
RE: Project Cost Variation Explanation — Lakeside Dairy

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas 02 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 Additional Design SOW, labor $4,900
2 | Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $85,984
3 | Increased Blower Capacity $19,548
4 | Additional electrical infrastructure and equipment

required to power and control modified design $33,298
5 | Addition of Automation/ Controls SOW, materials and

labor $27,186
6 | Addition of Site Prep SOW, labor and mobilization costs $4,500
7 | Addition of Field Work SOW, materials and labor $78,300
8 | Addition of Commissioning SOW, materials and labor $5,800
9 | Backflow Prevention Device $9,950
10 | O2 generation equipment: Difference saved between

ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price

of $171,856 vs actual price of $89,700) ($82,156)

Total Net Increases Due to Design Changes $187,310
11 | Pandemic Inflation Impact on Original Proposal’s Labor

Costs (See Appendix A for value determination) $21,638
12 | Pandemic Inflation Impact on Original Proposal’s

Equipment Costs (See Appendix A for value

determination) $41,566

Total Increases Due to Pandemic Inflation $63,204

TOTAL COST IMPACT $250,514

Final Cost $601,270

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and2021, and a
price of $89,700 was assigned, representing a savings of $82,156 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $39,720
1 | Change in materials from HDPE to Stainless Steel. $23,832
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $31,814
Total Net Increases Due to Design Changes $55,646
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $4,051
4 | Pandemic Inflation Impact on Original Proposal’s
Equipment Costs (See Appendix A for value determination) $11,201
Total Net Increases Due to Pandemic Inflation $15,252
TOTAL COST IMPACT $70,898
Final Cost $110,618

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand

drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$268,600 Low Value High Value
25% 45%

Labor Inflation Rate (%)

28%

7% - $18,802 12.6% - $33,844

Low Value

Labor Share of
Contract (%)

8.8%-$23,503 | 15.8% - $42,305

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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Adjusted Contract Labor Inflation Rate (%)
Amount:

$79,440 Low Value High Value
15% 35%

4.2% - $3,336 9.8% - $7,785

Low Value
28%

5.3%- $4,171 12.3%- $9,731

Labor Share of
Contract (%)

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adjusted Contract
Amount:

$268,600

Materials Inflation Rate (%)

Low Value

High Value

30%

50%

Low Value

48%

14.4% - $38,678

24% - $64,464

Materials Share of
Contract (%)

High Value

52%

15.6% - $41,902

26% - $69,836

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.
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$79,440

Materials Inflation Rate (%)

Low Value

High Value

25%

55%

Low Value

55%

13.8% - $10,923

30.3% - $24,031

Materials Share of
Contract (%)

High Value

65%

16.3% - $12,909

35.8% - $28,400
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November 7, 2024

RE: Project Cost Variation Explanation — Lone Oak Farms
To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Biogas Blower and O2 Injection System!

Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas O2 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 | Additional Design SOW, labor $4,900

Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $133,590
3 | Increased Blower Capacity $30,372
4 | Additional electricalinfrastructure and equipment

required to power and control modified design $51,735
5 | Addition of Automation/ Controls SOW, materials and

labor $35,000
6 | Addition of Site Prep SOW, labor and mobilization costs $7,500
7 | Addition of Field Work SOW, materials and labor $93,300
8 | Addition of Commissioning SOW, materials and labor $8,800
9 | Back flow Prevention Device $12,050
1 | O2generation equipment: Difference saved between
0 | ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price of

$171,856 vs actual price of $71,121) ($100,735)

Total Net Increases Due to Design Changes $276,512
1 | Pandemic Inflation Impact on Original Proposal’s Labor
1 | Costs (See Appendix A for value determination) $25,225
1 | Pandemic Inflation Impact on Original Proposal’s
2 | Equipment Costs (See Appendix A for value

determination) $48,457

Total Increases Due to Pandemic Inflation $73,682

TOTAL COST IMPACT $350,194

Final Cost $700,950

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and2021, and a
price of $71,121 was assigned, representing a savings of $100,735 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $39,720
1 | Change in materials from HDPE to Stainless Steel $23,832
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $31,814
Total Net Increases Due to Design Changes $55,646
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $4,051
4 | Pandemic Inflation Impact on Original Proposal’s Equipment
Costs (See Appendix A for value determination) $11,201
Total Net Increases Due to Pandemic Inflation $15,252
TOTAL COST IMPACT $70,898
Final Cost $110,618

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand

drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and

final contract.

e Labor Inflation Rate (%)
Amount:

$250,021 Low Value High Value
25% 45%

7% - $17,501 12.6% - $31,503

Low Value
28%

Labor Share of
Contract (%)

8.8%-$21,877 | 15.8%-$39,378

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original

and final contract.
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Adjusted Contract Labor Inflation Rate (%)
Amount:

$79,440 Low Value High Value
15% 35%

4.2% - $3,336 9.8% - $7,785

Low Value
28%

5.3%- $4,171 12.3%- $9,731

Labor Share of
Contract (%)

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adyasisd Contract Materials Inflation Rate (%)
Amount:
$250,021 Low Value High Value
30% 50%
Q
S s | 2
(3]
— > - -
2 A o | 14.4%-$36,003 | 24%-$60,005
g | =
w ©
£E | 3
o =
z° | S| & 15.6% - $39,003 | 26% - $65,005
= 5| ®
T

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.
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Adjusted Contract
Amount:

$79,440

Materials Inflation Rate (%)

Low Value

High Value

25%

55%

Low Value

55%

13.8% - $10,923

30.3% - $24,031

Materials Share of
Contract (%)

High Value

65%

16.3% - $12,909

35.8% - $28,400
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November 7, 2024
RE: Project Cost Variation Explanation — Poplar Lane Dairy

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Biogas Blower and O2 Injection System!

Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas 02 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 Additional Design SOW, labor $4,700

Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $61,787
3 | Increased Blower Capacity $14,047
4 | Additional electrical infrastructure and equipment

required to power and control modified design $23,927
5 | Addition of Automation/ Controls SOW, materials and

labor $49,720
6 | Addition of Site Prep SOW, labor and mobilization costs $4,500
7 | Addition of Field Work SOW, materials and labor $78,300
8 | Addition of Commissioning SOW, materials and labor $5,800
9 | Backflow Prevention Device $9,950
10 | O2 generation equipment: Difference saved between

ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price

of $171,856 vs actual price of $89,700) ($82,156)

Total Net Increases Due to Design Changes $170,575
11 | Pandemic Inflation Impact on Original Proposal’s Labor

Costs (See Appendix A for value determination) $20,965
12 | Pandemic Inflation Impact on Original Proposal’s

Equipment Costs (See Appendix A for value

determination) $40,274

Total Increases Due to Pandemic Inflation $61,239

TOTAL COST IMPACT $231,814

Final Cost $582,570

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and2021, and a
price of $89,700 was assigned, representing a savings of $82,156 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.
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H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $34,520
1 | Change in materials from HDPE to Stainless Steel. $25,818
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $42,131
Total Net Increases Due to Design Changes $67,949
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $8,450
4 | Pandemic Inflation Impact on Original Proposal’s
Equipment Costs (See Appendix A for value determination) $24,303
Total Net Increases Due to Pandemic Inflation $32,753
TOTAL COST IMPACT $100,702
Final Cost $135,222

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.
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Appendix A

Labor cost differences

1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand
drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project
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timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$268,600 Low Value High Value
25% 45%

Labor Inflation Rate (%)

28%

7% - $18,802 12.6% - $33,844

Low Value

Labor Share of
Contract (%)

8.8%-$23,503 | 15.8% - $42,305

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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e Labor Inflation Rate (%)
Amount:

$69,040 Low Value High Value
15% 35%

4.2% - $2,900 9.8% - $6,766

Low Value
28%

Labor Share of
Contract (%)

5.3%- $3,625 12.3% - $8,457

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated
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inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adjusted Contract
Amount:

$268,600

Materials Inflation Rate (%)

Low Value

High Value

30%

50%

Low Value

48%

14.4% - $38,678

24% - $64,464

Materials Share of
Contract (%)

High Value

52%

15.6% - $41,902

26% - $69,836

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.
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November 7, 2024

RE: Project Cost Variation Explanation — River Ranch

To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012 and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter documents the cost variations between our original 2018 quote provided for the
Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems ultimately
delivered to the project, by our company and others. During this time period, I served as CFO of
the company and had access to the detailed cost numbers necessary to perform this analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process low-pressure biogas for on-site electrical power
generation on a single dairy. The Pilot Project required us to design systems that could process
biogas for feeding into a gathering pipeline system for delivery into a natural gas utility line—
something almost entirely new. A pipeline injection project of this type required greatly upgraded
capacities for moisture removal, sulfur removal, high pressure gas compression, and other
standards well above common dairy biogas industry practice. Our initial attempts to evaluate the
equipment and labor requirements to build an operational biogas system for a pipeline injection
project took place in the context of an evolving understanding of the industry’s operational
needs. During a few months in 2018 we quoted a scope for this Pilot Project based on our
understanding of what would be necessary. But as we began to deploy early versions of these
systems and gain experience at some early pipeline projects in late 2018 and early 2019, the
Lakeside Pipeline scope was later expanded to include enhanced design and operational
requirements that were necessary to ensure optimal system performance, safety, economic
efficiency, and long-term reliability. These design changes increased the costs of the systems we
provided, and we consequently charged the project a larger amount than we estimated in the

2018 budgets.
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Equipment and Fabrication Costs

In addition to an increased scope of work, the equipment and labor costs associated with building
these products rose sharply from 2018 to 2021. Our 2018 estimate of the building process
underestimated the labor intensity of this type of equipment, which was corrected in proposals
that were issued in subsequent years.

- Extended fabrication requirements for integrating additional components
- Increased material costs for enhanced system components

- Additional onsite work (electrical, welding and assembly requirements)
- Specialized equipment needs for complex installation procedures

- Equipment offloading and handling requirements

Labor Cost Adjustments
Labor costs were impacted by:

- Extended installation timeline due to increased system complexity

- Additional specialized labor for enhanced onsite welding and assembly
- Increased coordination requirements for complex system integration

- Extended planning and design revision hours

- Specialized technical expertise for advanced system components

Project Complexity Factors
The upgraded design specifications introduced additional complexity:

- Enhanced coordination requirements between various system components
- More intricate installation procedures

- Detailed quality control measures

- Extended testing and commissioning requirements

The following pages include detailed data on the key variables responsible for the delta in cost
between our initial proposals issued in 2018 vs the product contracts issued in 2020 and 2021. If
I can be of further service regarding this matter, please feel free to reach out via my email
address included below.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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Biogas Blower and O2 Injection System!

Cost DELTA

2018 Quoted Biogas Blower System Cost $178,900

2018 Quoted Biogas 02 Air Injection System Cost $171,856

2018 TOTAL QUOTED SYSTEM COST $350,756
1 | Additional Design SOW, labor $3,800

Changes To and/or Additions of new Biogas equipment

including the switch from HDPE piping to 304SS,

augmented air to air heat exchangers and glycol chilled

equipment, new stainless-steel filters, moisture traps,

sensors, gauges and meters $52,986
3 | Increased Blower Capacity $12,046
4 | Additional electricalinfrastructure and equipment

required to power and control modified design $20,519
5 | Addition of Automation/ Controls SOW, materials and

labor $35,000
6 | Addition of Site Prep SOW, labor and mobilization costs $7,500
7 | Addition of Field Work SOW, materials and labor $87,100
8 | Addition of Commissioning SOW, materials and labor $8,800
9 | Back flow Prevention Device $12,050
1 | O2generation equipment: Difference saved between
0 | ORIGINAL QUOTE vs. CONTRACT PRICE (Quoted Price of

$171,856 vs actual price of $89,700) ($82,156)

Total Net Increases Due to Design Changes $157,645
1 | Pandemic Inflation Impact on Original Proposal’s Labor
1 | Costs (See Appendix A for value determination) $21,482
1 | Pandemic Inflation Impact on Original Proposal’s
2 | Equipment Costs (See Appendix A for value

determination) $41,267

Total Increases Due to Pandemic Inflation $62,749

TOTAL COST IMPACT $220,394

Final Cost $571,150

! Note that in 2018 these systems were budgeted separately but they were later procured together in one contract.
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Notes on Above Table:

1. Additional Design SOW: After the short Pilot Project application period, our team
realized based on experience and conversations with MEW that we would need to charge
for additional design labor necessary to achieve the system’s operational goals. As we
prepared to deliver the system, it became increasingly complex with additional design
needs, so we determined we needed to include costs for additional design labor to ensure
the project met all requirements.

2. Changes to Biogas Equipment: through gained experience on 2018 and 2019 equipment
deployments of earlier versions of this equipment we learned that HDPE plastic was not
sufficient for biogas piping as it was less durable in the field and presented a risk of
degradation or leaks, and so we switched to stainless steel to improve reliability and
safety. We also realized that using air-to-air coolers was more reliable and more energy
efficient than using glycol-based chillers by themselves, so we added and expanded the
air-to-air coolers. We also introduced Field operations of early versions of these systems
also showed that the equipment needed previously unquoted equipment such as gauges,
meters, and sensors that allowed for gas analytics. During the 2018 period there was not
time to fully specify all meters, gauges and sensors that would be necessary. But in the
period after application, we determined that this gas analytics data was necessary for
qualifying for certain regulatory programs, as well as to ensure proper operations of the
biogas system. These changes improved compliance with carbon credit and other
regulatory requirements, and improved operator efficiency and safety

3. Increased Blower Capacity: this cost was incurred beyond the original estimate as real-
world performance data made it clear that enhancements needed to be made. In particular,
Blowers that have factory specifications for a certain flow rate could technically achieve
their data sheet flow rate in the field on our 2018 and 2019 deployments. But, we found
that in order to perform at these rates in actual conditions that included dust, direct
sunlight on some elements, and other field stresses, the blowers operated a very high
temperatures, which caused risk of overheating and consumed oil, shortening operating
life unacceptably and reducing equipment reliability by shutting down unexpectedly on
thermal overloads. Based on those experiences we determined that a larger blower rated
for approximately 125% of the needed flow would cause the system to operate at lower
temperatures. These improvements improved safety by avoiding overheating and fire
risks. The improvements also increased equipment reliability and longevity, and reduced
power consumption.

4. Changes to Electrical Equipment: the addition of larger equipment and/or new equipment
made it necessary to reconfigure the power distribution, including enhanced control room
design, and upgraded electrical equipment to meet the power needs of larger and a
different system.

5. Addition of Automation and Controls SOW: the addition of this SOW allowed remote
operators to monitor and control the systems, rather than rely on on-site operators, which
undoubtedly represents significant cost savings in ongoing operations expenses.

6. Additional Site Preparation SOW: After attempting to commission some of these early
systems in the field, we found that they were more complicated to start up than most
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biogas operators could handle. The technology was new and required skilled teams to set
up the site properly. It thus became apparent that our team would need to travel to the site
to prepare the location for our equipment. This SOW was not originally known, therefore
it was not included in our quote. Our equipment is highly specialized and required our
own internal staff to mobilize and ensure each project location was adequately prepared
to receive our equipment.

7. Additional Field Work SOW: after preparing the initial bid, we identified that the sites
required mixers within the lagoon to move the digestate to optimize gas production and
the quality of the biogas. These mixers required extensive field electrical work, including
the mobilization of heavy machinery and teams of people to perform extensive
infrastructure work around the lagoons.

8. Addition of Commissioning SOW: In the same manner that site preparation and field
work requirements were higher than expected, we found it was necessary to deploy a
team for commissioning of these systems since they had multiple new electrical,
mechanical, and controls features. We had to charge the customer for this additional
service that we did not initially include in our 2018 estimates.

9. Back Flow Prevention Device: this is a critical safety feature that was subsequently added
to our systems, ensuring that backflow from the higher pressure biogas gathering line did
not over-pressurize the covered lagoons at the dairy digester sites. This safety feature was
not caught during the 110 day submittal since there was not time to do a full engineering
and safety review on the budget, but was added later as the design became more final.

10. O2 Price Impact: The original quote for O2 Air Injection was $171,856, but a series of
costs were over-estimated during the limited time available to get quotes and make
estimates in 2018. This SOW was included in the actual contracts in 2020 and 2021, and
a price of $89,700 was assigned, representing a savings of $82,156 in actual price vs the
quote. We passed these savings on to the customer in the final package.

11. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 30-50%
depending on the item, and over 25-45% for labor depending on the role.

3747 Meadow View Drive 530-222-3366
Ste 600 energyinnovations.com

Redding, CA 96003
8 - El Testimony - River Ranch

1.10 - Energy Innovations - Biogas Processing Cost Increase Justifications 1234



£9energy

INNOVATIONS

H2S Scrubber aka Howitzer?

Cost DELTA
2018 Quoted Cost $39,720
1 | Change in materials from HDPE to Stainless Steel $23,832
Increase in size and addition of components and labor
required to take product from concept to actual
manufacturing. $31,814
Total Net Increases Due to Design Changes $55,646
3 | Pandemic Inflation Impact on Original Proposal’s Labor
Costs (See Appendix A for value determination) $4,051
4 | Pandemic Inflation Impact on Original Proposal’s Equipment
Costs (See Appendix A for value determination) $11,201
Total Net Increases Due to Pandemic Inflation $15,252
TOTAL COST IMPACT $70,898
Final Cost $110,618

Notes on Above Table:

1. Change in materials from HDPE to Stainless Steel: this change was required to ensure
materials withstood ambient conditions and guaranteed product longevity. Operational
experience on early Howitzers revealed that HDPE could not handle the pressure
increases and decreased that occurred during real-world operations such as hard shut
downs. The switch to stainless steel improved operational performance and safety due to
reduced risk of biogas containment failure and leaks.

2. Our patent-pending H2S scrubber design was a concept product at the time it was quoted
in 2018. By the time manufacturing of these units began, a series of previously unknown
challenges were overcome, which required additional components and safety features.
This included everything from redesigning the quantity and sizing of the tubes,
reconfiguring valves on the inlet and outlet of each tube, and adding a gangway with
safety gates to allow for easy operator access. All these items improved operational
performance and workplace safety.

2 El provided the 2018 budget quotes, and later worked with MEW on design improvements as we deployed similar
systems in 2019. El’s licensed our final Howitzer design for construction, but did not perform the final physical work
due to capacity constraints.
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3. Pandemic Inflation Impacts on Labor and Materials costs of the 2018 quote vs final
contracts. Please note in Appendix A our general notes on the impact of inflation on labor
and materials. In general, we saw materials inflation in ranges between 25-55%
depending on the item, and over 15-35% for labor depending on the role.

3747 Meadow View Drive 530-222-3366

Ste 600 energyinnovations.com
Redding, CA 96003
8 - El Testimony - River Ranch

1.10 - Energy Innovations - Biogas Processing Cost Increase Justifications 1236



Appendix A

Labor cost differences

£9energy

INNOVATIONS

1. The original bid only included 4 types of employees to build the system. The rates of those
employees both in 2018 and 2021 and their respective change is shown in the table below.

Position 2018 Wages 2021 Wages % Change
Office Admin $18 $28.82 60%
Apprentice Electrician $17 $31.68 86%
Construction Supervisor $34 $52.80 55%
Master Electrician $35 $54.12 54%

2. The list of positions needed to procure parts, construct, and install a biogas system was not
comprehensive and should have also included:

Position Approx. Labor Cost in 2021
Procurement/ Inventory Staff $38.28
Welders/ Pipefitters $52.80
Instrumentation / Controls Technicians $59.40
Construction Laborers $33.00
Mechanical/ Process Engineer or designer $68.64

3. The amount of time required to procure, construct, test and install a biogas system was highly
underestimated due to lack of industry experience at the time working in a higher pressure
pipeline gas environment and should have been increased from 10 weeks to 11 months.

4. At the end of 2020 and continuing through 2021, manufacturing was still recovering from
shipping delays and labor force destabilization.

1. Inlate 2020, supply chain disruptions and labor shortages created significant
issues for the construction industry, leading to project delays. COVID-19
restrictions severely disrupted the availability of materials, while high demand

drove up prices.

2. Key materials, including stainless and mild steel, experienced drastic price
increases, forcing us to adjust pricing accordingly. For example, prices for some
materials rose by more than 40%, and lead times extended significantly, leaving
many projects at a standstill.

3. Labor shortages compounded these problems, as we often faced delays filling
open positions. We often hired personnel at rates above our posted wage rate. A
survey by the Associated General Contractors of America (AGC) found that
around 91% of firms had difficulty hiring, which further delayed project

3747 Meadow View Drive
Ste 600

Redding, CA 96003
8 - El Testimony - River Ranch

530-222-3366

energyinnovations.com

1.10 - Energy Innovations - Biogas Processing Cost Increase Justifications

1237



£9energy

INNOVATIONS

timelines. The pandemic’s impact on skilled labor availability, combined with a
sharp increase in demand for construction workers, led to higher labor costs and
worsened the backlogs already caused by material delays. These challenges led to
increased construction costs.

5. Blower/O2 Injection System: It is estimated that labor comprises 28-35% of the total cost of
contracted work for this system. Also, based on the increase in labor rates outlined above and
the additional employees needed to complete the designated work, it is estimated that the
labor inflation during this period ranged from 25-45% for this system over the span of the
project. By interacting these two variables a final impact for labor inflation is determined
based on the original contract amount (adjusted to pull out the extra costs budgeted for O2
injection). These values were used as guardrails for the above stated inflation impact, but the
final number was determined for each individual system based on the individual original and
final contract.

Adjusted Contract
Amount:

$268,600 Low Value High Value
25% 45%

Labor Inflation Rate (%)

28%

7% - $18,802 12.6% - $33,844

Low Value

Labor Share of
Contract (%)

8.8%-$23,503 | 15.8% - $42,305

High Value
35%

6. Howitzer System: It is estimates that labor comprises 28-35% of the total cost of contracted
work for this system. Also, based on the increase in labor rates outlined above and the
additional employees needed to complete the designated work, it is estimated that the labor
inflation during this period ranged from 15-35% for this system over the span of the project.
By interacting these two variables a final impact for labor inflation is determined based on
the original contract amount (adjusted to add the significant extra labor and materials due to
size increase). These values were used as guardrails for the above stated inflation impact, but
the final number was determined for each individual system based on the individual original
and final contract.
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Adjusted Contract Labor Inflation Rate (%)
Amount:

$79,440 Low Value High Value
15% 35%

4.2% - $3,336 9.8% - $7,785

Low Value
28%

5.3%- $4,171 12.3%- $9,731

Labor Share of
Contract (%)

High Value
35%
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Material/ Elemental Cost Differences

1. The following table highlights a sample of several components that we pulled comparative
pricing for to highlight the types of pricing increases we saw from 2018 to 2021.

Component Price Range 2018 | Price Range 2021 | Price Increase %
Gas Filter 316 SS Filtration Canister w/ Pressure Differential Gauge | $250 - $500 $500 - $800 60%
Gas Blower - Roots with Flex Couplings $2,000 - $5,000 $4,500 - $7,000 50-70%
Gas Silencer 316 SS $1,500 - $3,000 $2,500 - $4,500 40-50%
Sage Flow Meter with RS 485 Comms $1,200 - $2,500 $2,500 - $4,000 60-75%
316 SS Gas Flanges and Tie-ins $200 - $500 $400 - $700 50%
Gas Rated Manual Shut-off Valves $200 - $1,000 $1,200 - $1,800 70-80%
Indoor Rated Cabinet with Climate Control $1,500 - $5,000 $3,000 - $6,000 60-90%
VFDs and Line Reactors $1,000 - $5,000 $3,000 - $7,000 80-90%
Red Lion Data Logging $500 - $1,500 $1,200 - $2,500 100%
OLC and Data Logging $300 - $1,000 $800 - $1,500 50-100%

2. In general, we saw components increase between 25-55% from 2018 to 2021 depending on
the system and its inputs. This does not consider the fact that additional design and
operational requirements resulted in the addition of components and equipment that was not
contemplated in the original estimates.

3. A final example: The 2018 proposals included HDPE materials as opposed to steel. The
actual projects were built using stainless steel. In 2018, HDPE (high-density polyethylene)
piping costs varied by size but generally ranged from around $0.59 to $39.03 per foot
depending on diameter and wall thickness.

a. Steel pipes, typically used for similar applications, were generally more expensive,
often by a factor of 2 to 1 for materials that met similar design requirements.

b. In 2021, steel prices surged, particularly due to COVID-19 supply chain disruptions,
labor shortages, and increased demand in construction, with typical per-foot costs for
steel pipes ranging from $4 to $70, depending on specifications and coating type

4. Blower/O2 Injection System: It is estimated that materials comprise 48-52% of the total cost
of contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 30-50% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to pull out the extra
costs budgeted for O2 injection). These values were used as guardrails for the above stated

3747 Meadow View Drive 530-222-3366

Ste 600 energyinnovations.com

Redding, CA 96003
8 - El Testimony - River Ranch

1.10 - Energy Innovations - Biogas Processing Cost Increase Justifications 1240



£9energy

INNOVATIONS

inflation impact, but the final number was determined for each individual system based on
the individual original and final contract.

Adjusted Contract
Amount:

$268,600

Materials Inflation Rate (%)

Low Value

High Value

30%

50%

Low Value

48%

14.4% - $38,678

24% - $64,464

Materials Share of
Contract (%)

High Value

52%

15.6% - $41,902

26% - $69,836

5. Howitzer System: It is estimated that materials comprise 55-65% of the total cost of
contracted work. Also, based on the increase in component costs outlined above, it is
estimated that the materials inflation during this period ranged from 25-55% for this system
over the span of the project. By interacting these two variables a final impact for materials
inflation is determined based on the original contract amount (adjusted to add the significant
extra labor and materials due to size increase). These values were used as guardrails for the
above stated inflation impact, but the final number was determined for each individual

system based on the individual original and final contract.
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Adjusted Contract
Amount:

$79,440

Materials Inflation Rate (%)

Low Value

High Value

25%

55%

Low Value

55%

13.8% - $10,923

30.3% - $24,031

Materials Share of
Contract (%)

High Value

65%

16.3% - $12,909

35.8% - $28,400
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November 7, 2024
RE: Project Cost Variation Explanation — Lakeside Cluster IT Network Infrastructure
To Whom it May Concern:

Energy Innovations (also doing business and Electric Innovations) is a leading national designer
and fabricator of biogas handling equipment. We were founded in 2012, and have built and
deployed equipment to almost 70 biogas projects nationally. Our product lineup includes biogas
pretreatment systems, biogas upgrading systems, oxygen injection systems, power distribution
systems, and H2S scrubbers. We are a licensed California General contractor 907032 and the
company welds to B31.3 standards with each welder carrying personal certification.

This letter explains the necessity of the cost variations between our original 2018 quote provided
for the Lakeside Pipeline Pilot Project, and the final project costs for the biogas systems
ultimately delivered to the project, by our company and others. During this time period, I served
as CFO of the company, and had access to the detailed cost numbers necessary to perform this
analysis.

Modifications to the Scope of Work

In 2018 the field of biogas processing systems was an industry with more unknowns than
knowns. Up until that point, nearly all biogas processing equipment made by our company and
all other US companies, was designed to process biogas for on-site electrical power generation
on a single dairy. The Pilot Project required us to design systems that could process biogas for
feeding into a gathering pipeline system for delivery into a natural gas utility line—something
almost entirely new. A pipeline injection project of this type required greatly upgraded capacities
for moisture removal, sulfur removal, high pressure gas compression, and other standards well
above common dairy biogas industry practice. Our initial attempts to evaluate the equipment and
labor requirements to build an operational biogas system for a pipeline injection project took
place in the context of an evolving understanding of the industry’s operational needs. During a
few months in 2018 we quoted a scope based on our understanding of what would be necessary.
But as we began to deploy systems and gain experience at some early pipeline projects in late
2018 and early 2019, the Lakeside Pipeline scope was later expanded to include enhanced design
and operational requirements that were necessary to ensure optimal system performance, safety,
economic efficiency, and long-term reliability. These design changes increased the costs of the
systems we provided, and we consequently charged the project a larger amount than we
estimated in the 2018 budgets.
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IT Network Infrastructure

In addition to the site-specific design changes described in the various letters regarding the
individual projects, our company also provided a centralized internet networking and remote
control system for the entire cluster. Our original design from 2018 was based on the Calgren
Dairy Fuels design, where a single programmable logic controller at each digester would regulate
biogas flow and log data for carbon credit generation and operational needs. However, our
experiences after the Calgren Dairy Fuels startup showed that this level of networking was
insufficient for a project of this size and complexity. In response to this, for the Lakeside Pipeline
project, we added cluster-level telecommunications. This networking addition was packaged as a
single contract and included the following capabilities:

e EIl provided consultation, design, administrative and field installation of the IT network
needed to communicate between multiple digester sites and the biogas injection hub. This
proposal included a SGHZ network wireless system, as well as supporting equipment.
This allowed SCADA interface, cameras and internet connectivity to each digester and
the biogas injection hub. This network is critical to provide RS485 communication
between the cluster-wide network and the biogas injection hub SCADA system through
the SCADA interface cabinet located within the PDC at the Hub.

e We included site-level radio communications towers, with airfiber, powerbeam 5SAC
Gen2, and airmax AC antennas.

Sincerely,

Marc Catalano, CEO
marc.catalano@energyinnovations.com
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THE EFFECTS OF PREVAILING WAGE REQUIREMENTS
ON THE COST OF LOW-INCOME HOUSING

SARAH DUNN, JOHN M. QUIGLEY, and LARRY A. ROSENTHAL*

Recent California legislation extends the application of prevailing wage
regulations to construction workers building subsidized low-income residential
projects. Econometric evidence based on micro data covering 205 residential
projects subsidized by the California Low Income Housing Tax Credit since 1996
and completed by mid-2002 demonstrates that construction costs increased
substantially under prevailing wage requirements. Estimates of additional
construction costs in the authors’ most extensive models range from 9% to 37%.
The analysis controls for variations in cost by geographical location and for
differences in project characteristics, financing, and developer attributes. The
authors estimate the effect of uniform imposition of these regulations on the
number of new dwellings for low-income households produced under the tax credit
program in California. Under reasonable assumptions, the mid-range estimate of

the prospective decrease exceeds 3,100 units per year.

I n October 2001, following heated politi-
cal debate, the California legislature
voted to extend the application of the state’s
“prevailing wage” laws to many construc-
tion projects not previously covered, in-
cluding housing subsidized with public
funds and even some private construction.

The passage of Senate Bill 975 (SB 975)

*Sarah Dunn is Research Associate at the Berkeley
Program on Housing and Urban Policy, John M.
Quigley is I. Donald Terner Distinguished Professor
and Professor of Economics, and Larry A. Rosenthal
is Executive Director of the Berkeley Program on
Housing and Urban Policy and Lecturer at the
Goldman School of Public Policy, all at the University
of California, Berkeley. Thisresearch is supported by
a grant from the U.S. Department of Housing and
Urban Development and by the Berkeley Program on
Housing and Urban Policy. The authors are grateful
for the comments of Andrew Blauvelt, Shawn Blosser,
Scott Littlehale, Matt Newman, Jeanne Peterson, Scott
Smith, and Fran Wagstaff.

amended section 1720 of the California
Labor Code, expanding the scope of “pub-
lic funds” that trigger prevailing wage obli-
gations when used to finance new construc-
tion.

The new law brings to the forefront of
the policy debate concerns about the costs
and benefits of prevailing wage laws, spe-
cifically in the context of subsidized hous-
ing for low-income households. Since pre-
vailing wage rates are almost invariably
higher than marketwages, the new law may
significantly increase construction costs in
affected projects, perhaps to the point that
they will no longer be financially feasible.
Although SB 975 and subsequent enact-
ments exempted some subsidized projects—

The dataset on which this paper is based is avail-
able for download at http://urban policy.berkeley.
edu/publist.htm.

Industrial and Labor Relations Review, Vol. 59, No. 1 (October 2005). © by Cornell University.
0019-7939/00/5901 $01.00
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142 INDUSTRIAL AND LABOR RELATIONS REVIEW

such as those already under way at the time
of the new law’s passage, as well as certain
self-help projects and transitional housing
for the homeless—prevailing wage require-
ments have come to affect more and more
residential development in California, in-
cluding many housing projects targeted
toward low- and moderate-income families.

While SB 975 itself applies only in Cali-
fornia, the impact of prevailing wage policy
is of national importance. Several studies
have estimated the impact of the provisions
of long-standing federal prevailing wage
laws, the Davis-Bacon and Related Acts, on
the cost of government contracts, but there
is little hard evidence on the impact of
prevailing wage policy on housing or resi-
dential construction costs, or on subsidized
projectsin particular. While some support-
ersargue that prevailing wage laws increase
the efficiency or stability of construction
labor markets, these claims remain unsub-
stantiated. Rather, redistribution of in-
come appears to be the ultimate goal, and
the principal effect (Allen 1983; Goldfarb
and Morrall 1981).

This paper presents new evidence on
some of these issues. It estimates the effect
of prevailing wage requirements on the
costof construction of state-subsidized low-
income housing in California. The evi-
denceisbased on micro data covering newly
constructed units funded in part by the
Low-Income Housing Tax Credit Program
(LTHTC) from 1997 to 2002.

Prevailing Wage
Legislation in California

California’s prevailing wage law was
passed in 1931, the same year as the Davis-
Bacon Act. A 1995 study of state prevailing
wage laws found it to be one of the most
stringent in the nation (Thieblot 1995).
The California statute extends to areas be-
yond the scope of the federal law, such as
demolition work, site and sewer construc-
tion, and some janitorial and hauling work.

The administration of the California stat-
ute fallsunder the jurisdiction of the state’s
Department of Industrial Relations (DIR),
and determination of the regulated wage

rates is left to the discretion of the director
of the DIR. California’s determination of
“prevailing wages” is similar to the federal
standard, in that it effectively employs the
modal wage rate. This usually results in the
selection of a negotiated wage rate (under
a union collective bargaining agreement),
since free market wages are unlikely to be
identical to the penny.

Local prerogative on construction wage
regulation varies within the state. By 1995,
two California localities had won judicial
approval of ordinances exempting certain
projects from prevailing wage requirements.
A handful of other cities imposed prevail-
ing wage obligations on some industrial
construction projects wholly outside the
public sphere (Thieblot 1995).

Since passage of the Davis-Bacon Act,
construction of low-income housing spon-
sored directly by the U.S. Department of
Housing and Urban Development (HUD),
such as public housing and most Section 8
New Construction and Substantial Reha-
bilitation projects, hasnecessitated payment
of “prevailing wages.”! But there has been
some ambiguity about coverage of housing
projects subsidized indirectly through tax
credits or federal grants to lower levels of
government. The 2001 California law re-
solved this ambiguity. It extended this
coverage to subsidized housing construc-
tion using federal, state, and local public
funding sources such as the Community
Development Block Grant Program and
other common sources of grants for subsi-
dized housing.

Effects of Prevailing
Wage Requirements
Effects on Construction and Costs

A large literature has developed on the
efficiency and distributional effects of mini-

IThe application of the Davis-Bacon Act to HUD-
sponsored construction is subject to a variety of de-
tailed regulations, and HUD has provided wage sur-
veys to assist the U.S. Department of Labor in its
determination of wage rates (see HUD 1981).
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PREVAILING WAGE REQUIREMENTS AND LOW-INCOME HOUSING 143

mum wage laws generally (for a review,
see Card and Krueger 1995) and Davis-
Bacon and state prevailing wage legisla-
tion in particular. Goldfarb and Morrall
(1981) reviewed a number of the early
empirical studies of the costs of Davis-
Bacon, and concluded that the legisla-
tion could hardly be attractive on effi-
ciency grounds. The same authors
(Goldfarb and Morrall 1978) examined
construction wage data to estimate the
large cost savings achievable by using
mean wages (rather than modes) as the
regulatory benchmark for defining pre-
vailing wages. Metzger and Goldfarb
(1983) developed an economic model to
evaluate claims that output quality im-
proves under a prevailing wage regime,
and concluded that quality may easily
decrease as a consequence of the in-
creased costs imposed by regulation.

Estimates of increased project costs un-
der Davis-Bacon vary considerably, most
likely due to the difficulty in finding a
control group unaffected by the Davis-Ba-
con Act with which to compare construc-
tion costs of Davis-Bacon projects. Two
studies focused on a one-month suspen-
sion of the Act in 1971, which forced con-
tractors to rebid for projects in the pre-
award phase. Thieblot (1975) found an
increase of about .5% on prevailing wage
projects. Byaccounting more fully for insti-
tutional factors and inflation, Gould and
Bittlingmayer (1980) estimated the increase
to be between 4% and 7%. Using contrac-
tor surveys to compile a sample of affected
and unaffected projects in rural areas,
Fraundorfetal. (1984) concluded that the
Act increased costs by an average of more
than 26%.

More recentliterature has addressed the
control group problem by exploiting the
variation in state prevailing wage laws
among states and over time. A number of
studies have used intrastate variation in
prevailing wage laws resulting from the in-
troduction of a new law, temporary suspen-
sion of an existing law, or the repeal of the
state’s prevailing wage law. Philips et al.
(1995) examined the effect on construc-
tion wages of the repeal of state prevailing

wage laws in nine states. They found that
construction wages declined more in re-
peal states than in non-repeal states, but
claimed that any savings to the government
in construction costs was offset by losses in
income tax revenue. Thieblot (1996) ques-
tioned these conclusions on methodologi-
cal grounds. Bilginsoy and Philips (2000)
used intra-provincial variation in prevail-
ing wage laws to estimate the impact of the
law on school construction costs, and found
that the introduction of a prevailing wage
law in British Columbiaincreased construc-
tion costs by atleast 16% in the mostrestric-
tive model. The robustness of their results
was limited by a small sample (54 projects).
Philips (2001) also examined the impact of
state prevailing wage laws on school con-
struction using intrastate variation, finding
a positive but not statistically significant
effect of prevailing wage laws on construc-
tion costs.

Other studies have exploited the inter-
state variation in prevailing wage laws. Prus
(1996) used FW Dodge data on various
project types and found construction costs
to be 18% higher in prevailing wage states
than in states without prevailing wage laws,
but the unconventional manner in which
results were reported makes the level of
statistical significance unclear. Prus
(1999), Philips (1999), and Azari-Rad,
Philips, and Prus (2003, 2002) all used
the interstate variation and FW Dodge
data on school construction costs and
found positive yet statistically insignifi-
cant effects of prevailing wage laws on
construction costs. The results of these
latter studies are questionable, as the
authors did not control for many impor-
tant project characteristics, and some
unmeasured differences among state in-
stitutions may affect the results.

Kessler and Katz (2001) examined the
impact of repeal of state prevailing wage
laws on construction wages, comparing
variations across states and over time.
The authors found a small (2-4%) but
statistically significant decrease in the
average wages of construction workers in
a state after the repeal of its prevailing
wage law.
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144 INDUSTRIAL AND LABOR RELATIONS REVIEW

Table 1. Rough Estimates of Increased Housing Costs
Due to Prevailing Wage Requirements for Selected California Cities.

Labor Share of
Location Construction Cost (%) Differential (%)

Prevailing Wage Project Cost
Increase (%)

Major Cities

Los Angeles 43.5
Sacramento 44.9
San Diego 43.6
San Francisco 47.2
Average Major Cities 44.8
Other Cities
Bakersfield 42.6
Fresno 42.6
Marysville 45.0
Oxnard 43.9
Redding 43.2
San Bernardino 42.6
Average Other Cities 43.3

48.9 21.3
41.7 18.7
37.6 16.4
28.7 13.5
39.2 17.5
60.0 25.6
45.2 19.2
50.1 22.5
50.1 22.0
56.5 24.4
56.3 24.0
53.0 23.0

Source: http://www.building-cost.net; Newman and Blosser (2003). See text for assumptions and methods.

Effects on Housing Markets

One paper prepared for the President’s
Commission on Housing related housing
construction costs to prevailing wage legis-
lation (HUD 1981), but that document is
merely a compendium of assertions. There
is apparently no other direct evidence on
the link between prevailing wage regula-
tions and housing costs.

However, cost estimators used by house
builders, and rules of thumb used by lend-
ers, may yield rough estimates of the link
between prevailing wage requirements and
housing costs. For California, we can use
existing information—on the labor share
of residential construction costs, and on
the premium of prevailing wages over mar-
ket wages—to make some rough approxi-
mations.

Rough estimates for selected California
cities—the labor share in housing output?

°The labor share of construction cost, available at
http://www.building-cost.net, is based on a wood-
frame, single-family home of average quality and size.
Percent increases in mean market wages were ob-
tained from the California Employment Develop-
ment Department’s “Occupational Employment Sta-

times the wage premium—are presented in
Table 1. Increases in project cost due to
prevailing wages average 20.8% for the ten
cities considered. Increases range from
13.5% in Stockton to 25.6% in Bakersfield.
Major cities have a lower average increase
in project cost (17.5%) than the six smaller
cities included in the table (23%).

Of course, these rough estimates do not
account for anumber of influences prevail-
ing wage legislation could have on overall
project cost. For example, affected devel-
opers can substitute away from more ex-
pensive labor inputs by such means as using
more prefabricated components, thus re-
ducing the costs of on-site assembly. The
enforcement of wage regulations might
impose increased administrative cost due
to more complex reporting requirements.
There are likely labor and materials econo-

tistics” survey and state prevailing wage determina-
tions published by the Department of Industrial Rela-
tions (as compiled in Newman and Blosser 2003). An
average of wages from four construction occupa-
tions—Carpenters, Electricians, Plumbers, and Dry-
wall Installers—was used to yield an overall labor rate.
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mies presentin multi-unit projects for lower-
income families, compared to the single-
family basis used in the published wage-
share figures. Finally, increased wage lev-
els may attract more productive workers,
working fewer hours over the duration of
an affected project. The subtle interac-
tions of these effects are ignored in these
rough approximations. We now turn to
more precise econometric models esti-
mating the cost effects based on the ac-
tual cost of housing projects completed
in California.

Empirical Analysis

Our analysis extends the literature on
the effects of prevailing wages by analyzing
micro data on a large sample of individual
construction projects, and by relying on
observations from a single state. Our con-
centration on subsidized housing projects
also permits explicit consideration of the
tradeoffbetween the use of public resources
to benefit two different sets of deserving
households—low-income housing consum-
ers, and workers within the residential con-
struction industry.

We analyze the structure of costs for
newly constructed dwellings for California
Low-Income Housing Tax Credit (LIHTC)
housing projects whose applications for
funding were filed after January 1, 1997,
and that were placed in service before May
1, 2002. All projects were selected to re-
ceive federal (and some state) tax credits by
the California Tax Credit Allocation Com-
mittee (TCAC), the administrator of the
federal LIHTC program in California.’?

*The federal LIHTC program, authorized by Con-
gress in 1986 and administered nationally by the
Internal Revenue Service, enables developers of quali-
fying rental housing to raise project equity through
the sale of federal tax credits to investors. TCAC
allocates additional state tax credits to those
projects thatare selected to receive federal credits.
TCAC may also authorize tax credits for rehabilita-
tion of low-income housing. Due to their hetero-
geneity, housing rehabilitation projects are ex-
cluded from this analysis.

In accordance with program regulations,
onlyrental housing projects are eligible for
credits. The allocation process is competi-
tive, so that projects that best fulfill hous-
ing needs and public policy objectives (as
determined by TCAC) have priority. For
newly constructed units to be eligible for
tax credits, they must meet both rent and
income requirements. The rents charged
may not exceed 30% of the “imputed in-
come” for the unit.* At initial occupancy,
the income of a resident household may
notexceed 50% or 60% of the area median
income (AMI). Developers choose between
a “20/50” or “40/60” minimum set aside,
meaning that at least 20% (or 40%) of the
units must be “affordable” to families with
incomes at 50% (or 60%) of the median
income. Only “affordable” units are eli-
gible for tax credits. To increase the attrac-
tiveness of projects in the competition for
credits, mostapplicants designate a greater
proportion than the minimum set aside as
“affordable,” and many target occupants
with incomeslower than the 50% /60 % AMI
threshold. Unitsreceiving federal tax cred-
its are required to remain “affordable” ac-
cording to the above definition for 15years.?

A number of criteria are considered in
the allocation process. Federal guidelines
grant priority to those projects that serve
the lowest-income tenants and that main-
tain affordability for the longer periods.
Other selection criteria include project lo-
cation and the housing needs of that loca-
tion (including consideration of public
housing waiting lists and target popula-
tions with special needs), project charac-
teristics, and projects intended for even-
tual tenant ownership. In California, the
demand for credits usually exceeds their
availability by about four to one, and elabo-

‘Income is imputed assuming an occupancy of 1.5
persons per bedroom, and the area median income
for a family of that size. The rent charged must not
exceed 30% of this imputed income.

“Units benefiting from California state tax credits
are generally required to maintain “affordability” for
55 years.

1.15 - Lakeside Pipeline LLC - The Effects of Prevailing Wage Requirements on the Cost...

1279



146 INDUSTRIAL AND LABOR RELATIONS REVIEW

Figure 1. Cost Distributions for Sample
Projects, 1997-2002.
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rate priorities and guidelines have been
established.®

“For example, both state and federal law require
that 10% of annual credit be awarded to projects that
involve non-profit developers. In addition, the state
law requires that at least 20% of the credits be used
for projects located in rural areas, and at least 2% be
set aside for small projects (consisting of 20 or fewer
units). California also has guidelines to maintain
geographic distribution of the tax credits, awarding a
certain percentage of annual credits to each of 12

Two hundred and ninety-two New Con-
struction Projects were approved by TCAC
from the application years 1997 through
2002 and completed before May 1, 2002.
We compiled a dataset covering 205 of these
projects, including ex post cost data on each
project, reflecting certification by external
auditors upon completion of construction.”
Other project characteristics were as-
sembled from the Committee’s electronic
database, from paper files of TCAC, and
from telephone interviews.

Two measures of project costs were com-
piled based on expenditures reported ex
postin the final cost certification. The first
and most inclusive, Residential Project Cost,
includes all costs associated with residen-
tial construction. These costs include land
acquisition and development, construction
(labor, materials, contractor profit, and
overhead), survey and engineering costs,
financing, legal fees, developer fees, and
other expenses. Site and Structure Cost in-
cludes only site preparation and building-
construction costs (that is, excluding con-
tractor overhead and profit and general
requirements). This measure of cost is
most closely linked to changes in labor and
materials costs. As shown in Figure 1, the
distribution of these cost measuresis highly
skewed and roughly lognormal.® On a per
unit basis, Site and Structure Cost averages
about 56% of Residential Project Cost.

We also compiled information on a num-
ber of project characteristic variables: tar-

geographic regions across the state. Preference for
creditallocation is also given to projects that promote
certain public policies, such as smart growth, energy
efficiency, and community revitalization efforts.

"There were a total of 454 approved projects, of
which 162 were classified as Acquisition or Rehabili-
tation projects. Project files for 76 of 292 New Con-
struction projects were not available at the time of
data collection during the fall of 2002. (This typically
meant that the files were in use by TCAC staff or other
state officials at the time data were collected.) Com-
plete data could not be assembled for 11 of the 216
remaining projects.

In simple linear regressions, the intercept terms
are insignificantly different from zero, implying a
proportional relationship between Residential Project
Cost and Site and Structure Cost.
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get populations (senior citizens and special
needsresidents, for example), affordability
levels, and the minimum set aside chosen
by the applicant (“20/50” or “40/607). All
of these indicia are reflected in the criteria
for allocating tax credits. In addition, we
gathered information on project location,
special facilities and features, structure and
construction details, the applicant and de-
veloper, and financing.

We also determined whether project
developers paid construction workers “pre-
vailing wages.” Beginning in 1999, appli-
cants for LIHTC funding were asked to
specify whether “use of federal, state or
local subsidies requires that higher than
normal wages must be paid.” We collected
developers’ responses to this question in
the project information extracted from
TCAC files. We then briefly interviewed
developers by telephone to verify the pay-
ment of prevailing wages for each project.
These interviews determined whether pre-
vailing wages were paid on LIHTC projects
whose applications were filed pre-1999 and
also confirmed the “higher than normal
wages” information extracted from TCAC
filesfor projectapplicationsfiled after 1998.
We identified payment or nonpayment of
prevailing wages for 175 of the 205
projects.'” In the analysis below, the pre-
vailing wage indicator variable has a value
of one when we have confirmed that pre-
vailing wages were paid, and is zero other-
wise. We have made no independentdeter-
mination concerning whether developers’
choices about the payment of prevailing
wages were legally mandated or, if so,
whether the requirement arose from fed-
eral, state, or local requirements.

“The LIHTC application thus clearly refers to re-
quirements imposed as conditions for the attainment
of government subsidies, thereby eliminating the
possibility that “higher than normal” wages are inter-
preted by the respondents to be higher-than-market
union scale. Interviews with developers confirmed
that builders understood “prevailing wages” to be
those required by regulators, and hence the term is
not to be considered synonymous with “union wages.”

"In the remaining thirty cases, the developer
lacked information or could not be reached.

Table 2 presents summary information
on the observed projects.

The Basic Statistical Models

Table 3 presents results of simple ordi-
nary least squares (OLS) regressions'! re-
lating various measures of residential con-
struction costs to the descriptors listed in
Table 2. Regressions are presented for
both measures of project cost: “site and
structure” cost, including all construction
wage expenditures, and total “residential
projectcost.” In the first specification (col-
umns 1 and 2), the dependent variable is
the logarithm of cost, and the logarithm of
the number of units is included as a regres-
sor. In the second specification (columns 3
and 4),we impose constantreturns to scale;
the logarithm of cost per unit is the depen-
dent variable.

Asreported in Table 3, project costs vary
by type of project, type of developer, and
type of structure. There is also some evi-
dence that projects with larger fractions of
“affordable” units had lower total costs and
lower costs per unit. Projects completed
more recently tended to be more expen-
sive, and those providing beneath-struc-
ture parking had higher costs. Projects
with larger dwellings were more costly, as
were those constructed on urban infill sites.
There are some differences in costs by loca-
tion; projects located in San Francisco, Sac-
ramento, and Los Angeles tended to be
more expensive to build.

The costrelationships reported in Table
3 are generally consistent for both specifi-
cations and both definitions of cost. In
particular, the simple OLS models indicate
that, holding other factors constant,

""In preliminary regressions, eleven project char-
acteristics in the TCAC data were individually and
jointly statistically insignificant. Excluding them af-
fected the magnitude of the prevailing wage coeffi-
cient only negligibly and therefore they were omitted
from these regressions. Fourteen geographical iden-
tifiers are retained within the models but, for the sake
of simplicity, are not reported in the tables below.
These results are available from the authors on re-
quest.
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