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1. Introduction

In 2007 the Karuk Tribe (Tribe) was awarded a First Steps Grant from the US Department of Energy
(DOE) to develop a Strategic Energy Plan and Energy Options Analysis (Project). The purposes of the
Project are to:

Quantify existing and project energy demands for Tribal Structures

Assess renewable energy generation potential on Tribal lands

Build the human capacity in order to maintain a Tribal Energy Program

Assess the potential for export of renewable energy resources from Tribal lands

The Tribe contracted with Winzler & Kelly to implement the Project and this report presents the work
completed by Winzler & Kelly and our sub-consultant Abbay Technical Services.

The report is organized according to the following Chapters:

e Introduction

Tribal Council Participation

Existing and Projected Energy Demands and Energy Conservation and Efficiency Measures
Renewable Energy Resource Availability

Evaluation of Most Promising Renewable Energy Resources

Assessment of Renewable Energy Export From Tribal Lands

Human Capacity Building

The remainder of this introductory chapter provides background information about the Tribe and the
Project, provides further detail regarding the scope of work, and provides basic information about
energy terms and concepts.

1.1.Background

Karuk Ancestral Territory includes approximately 1.38 million acres located within the Klamath River
Basin in Northern California and Southern Oregon. Historically, the Klamath River bioregion was
extraordinarily rich in cultural and natural resources. During the California Gold Rush, the Karuk
Ancestral Territory had a significant influx of non-native peoples.

Prior to European contact, the Tribe flourished by managing the plentiful resources for sustainable
harvests of plants and animals for food, medicine and cultural items. Two primary food sources were
salmon caught in the Klamath and Salmon rivers and acorns harvested from groves of oaks. Salmon
fisheries have since been reduced to a shadow of what they once were due to hydroelectric dams being
built on the Klamath River, which cut off thousands of miles of spawning grounds, and commercial
fishing activities in the Pacific Ocean.

The US Forest Service’s practices of fire suppression and softwood timber production have reduced
the production and availability of acorns to levels below Tribal subsistence needs. Despite the
challenges of history, the Tribe maintains a strong sense of cultural values and has developed a Tribal
government with a variety of departments serving the diverse needs of Tribal members.

The Tribe, which has 3,507 enrolled members, does not have a designated reservation. The 2000 US
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Census reported Karuk Tribal land in trust and fee holdings of approximately 720 acres in Humboldt
and Siskiyou Counties in Northern California, with a resident population of 333 persons and 124
houses.

The Karuk trust and fee lands are centered around the towns of Orleans, in Northern Humboldt
County, and Happy Camp and Yreka, in Siskiyou County, with additional holdings in Somes Bar and
Forks of Salmon. The Karuk Tribal Lands are separated from each other by significant distances, as
shown in Figure 1.1.

Figure 1.1: Location Map of Karuk Ancestral Territory

Location Map

The Pacific Gas & Electric electricity grid serves Orleans and extends to the North, terminating in
Somes Bar. The Pacific Power and Light electricity grid serves Yreka and extends South terminating in
Happy Camp. The area between Somes Bar and Happy Camp and the Forks of Salmon areas do not
have electric service. None of the communities have natural gas service, but propane delivery is
available. Propane, kerosene, electricity, and chord wood is used as fuel for space heating and
domestic hot water.
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The Tribe has taken an active role in protecting natural resources within its Aboriginal Territory. The
Karuk Department of Natural Resources (DNR) has developed an Eco-Cultural Resource Management
Plan (ECRMP), which is intended to integrate Traditional Ecological Knowledge and the best western
science into a format that outlines programmatic resource concerns, goals, and objectives. The ECRMP
also outlines historical, current, and future desired conditions of ecological, social and/or physical
interactions of humans and the environment in the interest of developing standardized Cultural
Environmental Management Practices for the Karuk Ancestral Territory.

The Tribe has also been actively involved in the coalition that has formed to advocate for the removal
of four hydroelectric dams on the upper Klamath River. As mentioned previously, these dams have
adversely affected native salmon populations, which are central to Karuk Tribal culture. The
development of a Karuk Tribal Strategic Energy Plan is consistent with these other efforts towards
responsible stewardship of resources on Tribal Lands.

1.2.Scope

The scope of the project consisted of the following eight tasks, which are described in the project
contract (Appendix A):

Task 1: Tribal Council Participation in Analysis and Development of Tribal Strategic Energy Plan
Task 2: Analyze Existing Energy Demand and Project Future Energy Demand

Task 3: Identify and Evaluate Opportunities for Energy Conservation and Efficiency Measures
Task 4: Assess Renewable Energy Resource Availability

Task 5: Evaluate the Most Promising Energy Source

Task 6: Assessment of Renewable Energy Export Off Tribal Trust Lands

Task 7: Human Capacity Building

Task 8: Strategic Energy Plan and Energy Options Analysis

1.3.Energy Basics

This section describes the terminology used in this report and provides an overview of energy
concepts. While not comprehensive, this section is intended to be used as an educational tool.

Energy and Power

Power is a measurement of the ability to do work or provide some useful service such as illumination
or heat. Power is a rate, which means there is a unit of time in the expression. Common units of power
are horsepower (hp), Watts (W), kilowatts (1 kW = 1000 Watts), and British Thermal Units per hour
(BTUH). While a Watt doesn’t appear to have a unit of time, it is defined as one Joule per second.
Appliances and lights are generally given a rating in Watts.

Energy is an amount of work done for an amount of time, determined by multiplying a unit of power
by a unit of time. Utility companies bill their customers in units of energy such as kilowatt-hours
(kwWh) and therms (100,000 BTUs). For example, a light bulb rated at 100 Watts of power does not use
any energy until it is turned on. If left on for one hour, it has used 100 Watt-hours, or 0.1 kWh, of
energy.

By definition, a BTU is the amount of energy it takes to raise the temperature of a pound of water one
degree Fahrenheit. One Joule (1 Watt x 1 second) is the amount of energy required to lift a one Newton
weight one meter. One BTU is the equivalent of approximately 1055 Joules, and one kWh equals
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approximately 3412 BTUs.

Energy Consumption
Energy consumption is the overall amount of energy used. One primary goal of this project is to reduce
the Tribe’s overall energy consumption without sacrificing comfort or functionality.

Energy Efficiency

One method of reducing energy use is through energy efficiency. Energy efficiency refers to getting
the same amount of work or service while using less energy. An efficient 20 W compact fluorescent
light bulb (CFL) can provide the same amount light while using less energy than a 75 W incandescent
bulb. Energy Star appliances are generally more energy efficient than other models, meaning that they
will provide the same amount of heat or keep your food just as cold while using less energy.
Implementing energy efficiency measures does not necessarily guarantee a reduction of overall energy
consumption. If the more efficient 20W bulb is left on for more hours than the 75 W bulb, it may still
use more energy overall. Similarly, if a refrigerator is replaced with a new Energy Star model, but the
old one is moved to the garage and plugged in, the overall energy consumption goes up.

Energy Conservation

While energy efficiency means more work output for less energy input, energy conservation reduces
energy use by doing less work while getting the same benefit. Energy conservation measures can be
both behavioral, such as turning off lights when they are not being used or adjusting the power options
on a computer, or material, such as better insulating a house so that less heat or cooling needs to be
added to keep it comfortable. To effectively reduce overall energy consumption, both energy efficiency
and energy conservation measures need to be investigated.

Cogeneration

Cogeneration is a method of saving energy by producing more than one benefit from a single energy
source. Most commonly, cogeneration refers to using the “waste” heat from an electricity generator to
provide space or water heating. Because two products, electricity and heat, are being produced from a
single fuel, less overall energy is used than if both products were produced separately.

Types of Energy and the Laws of Thermodynamics

There are many different types of energy, including kinetic, potential, and atomic. In analyzing
household energy use we are looking primarily at electric and thermal energy use. Electric energy is
what powers our appliances and lights. Thermal energy is the energy required for water heating and
heating and cooling the living space. Electricity is often used to create the thermal energy used for
heating and cooling. Because of convention, electric energy is generally measured in kWh and thermal
energy in BTUs or therms, but these are simply units that can be converted back and forth.

The laws of thermodynamics state that converting from one type of energy, such as electric, to another,
such as thermal, always involves some efficiency losses. Therefore, heating a house by converting
electricity into heat is less efficient than creating the heat directly through the combustion of a fuel.
There are always other considerations, of course, such as the relative costs and availability of fuels and
appliances.

Renewable Energy
Renewable Energy can be defined as energy created from a source that will not run out or can be
recreated. There is a limited amount of fossil fuels such as gas and oil on this planet, but it is unlikely
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we will run out of sunlight or wind. Renewable energy has the added benefit of producing much fewer
harmful side effects, although nothing is without an impact. Hydropower is more problematic. While
water is an abundant resource, using it to create electricity can take it away from other needs.
Therefore, large scale hydropower is generally not considered renewable. Small and micro
hydroelectric, which diverts only a fraction of a stream’s flow and returns it after the energy is
generated, is considered renewable. Nuclear energy cannot be considered renewable because of the
limited supply of fuel (uranium) and our inability to safely handle the radioactive waste products.
Other types of energy that are considered renewable include geothermal, tidal, biomass, and waste-to-
energy. The last two are only truly renewable if the fuel is not used faster than it can be generated.

Utilities throughout the state and country are being required by law to acquire a certain percentage of
their electricity from renewable sources. This is opening up opportunities for independent producers to
sell renewable energy to the utility.

While renewable energy has great promise, economic considerations generally makes it much more
cost effective to first reduce energy consumption through efficiency and conservation before spending
money to generate energy through renewable means.

Potential Effects of Global Climate Change

Global climate change, also known as global warming, has been a topic of much discussion lately.
Atmospheric concentrations of carbon dioxide (CO;), methane, and other “greenhouse gases” act to
block reflected heat from the earth while allowing the sun’s rays to pass through. Therefore, some of
the heat that would normally be reflected away from the earth into space remains within our
atmosphere, causing global temperatures to rise. Even small rises in average global temperatures are
expected to have significant effects, including changes in precipitation patterns.

While scientific consensus has been reached that the global climate is warming, the many interactions
that occur are extremely complex and difficult to predict. Much of the atmospheric CO; is absorbed by
the oceans and forests; however, human activity and temperature can alter this ability. As ice caps and
glaciers melt, the reflectivity of the earth’s surface decreases, compounding global warming as the
earth absorbs heat that was previously reflected. As areas of frozen tundra heat up and melt, additional
methane and CO, that had been sequestered for ages is released into the atmosphere. Smog and other
types of atmospheric pollution can act to block solar heat from reaching the earth, creating a cooling
effect. And although it is certain that increased global temperatures will change global weather
patterns, it is difficult to determine how local areas will be affected. All of these factors and many
others act to add uncertainty to projections of future climate patterns.

This concludes Chapter One. The next Chapter discusses Tribal Council Participation in the Project.
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2. Tribal Council Participation

Tribal Council participation is a necessary precondition for the success of any Tribal project. This
Chapter summarizes the Tribal Council Participation in the project.

For the Karuk Strategic Energy Plan project, the Tribal Council participated by authorizing the DNR to
pursue the US Department of Energy Grant for the project. Once the grant was awarded, the Tribal
Council was involved in the contracting process and was informed about initial project setup activities.
Once the project was initiated, Winzler & Kelly delivered a presentation to Tribal Council describing
the project team, the scope and purpose of the project, and presenting basic information about energy
conservation and efficiency and renewable energy. After this introductory presentation, DNR staff and
Winzler & Kelly conducted a visioning workshop with Tribal Council during which a Tribal Energy
Vision was drafted and a screening criteria matrix was developed to rate energy alternatives to be
considered during the course of the project.

After these introductory activities, the Tribal Council authorized the hiring of an Energy Intern. DNR
staff and the Energy Intern worked closely with Winzler & Kelly staff throughout the project and,
when additional support was needed, the Tribal Council directed other Tribal Departments to
participate in the project.

Throughout the study DNR staff met with Tribal Council to discuss progress on the project and
gathered input. As a result of this consultation, Tribal Chairman Arch Super and the Department of
Natural Resources staff member Ramona Taylor attended the November 2008 DOE Tribal Energy
Program Conference in Denver Co. Nearing the end of the project, DNR and Winzler &Kelly met with
Council to discuss the preliminary findings and determine the future of the Karuk Energy Program.
The Tribal Council and key tribal staff reviewed and commented on the draft deliverable for the
project in December 2008.

The remainder of this chapter presents the Tribal Energy Vision and the screening criteria matrix.

2.1.Tribal Energy Vision
The Karuk Tribal Energy Vision statement is as follows:

The Vision of the Karuk Tribe Energy Program is to strengthen
sovereignty through energy self-reliance, while maintaining cultural and
ecological values.

2.2.Screening Criteria Matrix

The Screening criteria matrix, which is shown in Table 2.1 below, was established by the Tribal
Council on November 14, 2007. The matrix is intended to be used as a guide in evaluating energy
alternatives investigated by the Tribe and was used to evaluate the energy alternatives considered in
this project.
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Table 2.1: Screening Criteria Matrix for Energy Alternatives

. . Off-Grid
Criteria Weight (1-6) Orleans/Somes Bar | Happy Camp | Yreka Communities

Nqn-controversml to 6 3 9 3
neighbors
Mlnlmum environmental 6 5 5 5
Impact
Low startup cost 2 2 2 2
Lov_v Operations & 5 5 5 5
Maintenance cost
Availability of financing
(grants or low interest 3 3 3 3
loans)
Maximum export potential

: 1 1 2 1
and revenue generation
Cultu_rally appropriate 6 5 5 5
(specify)
Creates new jobs for Tribal 1 1 1 1
members
Provides _eplucatlonal 1 1 1 1
opportunities
Can be maintained by Tribe 5 5 4 5
without outside contractors
Dependability 6 6 6 6

Note: Tribal Council rates different criteria on a scale of 1 (not important) to 6 (very important) for
each of the communities in selecting among different renewable energy options

As can be seen in Table 2.1, dependability and minimizing environmental impact were ranked at the
highest importance; weighted at 6 in each of the four communities. Cultural appropriateness also
received very high weights: 6 everywhere except Yreka where it was weighted 5. Low operations and

maintenance costs is also an important criteria for Tribal energy projects.

This concludes Chapter Two. The next Chapter presents the analysis of existing and projected energy
demands and energy conservation and efficiency opportunities.
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3. Existing and Projected Energy Demands and Energy Conservation and
Efficiency Measures

The first step in strategic energy planning is to analyze existing energy demands. This establishes a
baseline that can be used to assess the potential efficiency and conservation opportunities and to assess
the potential for Tribal energy demands to be met by renewable energy. This chapter presents existing
and projected Tribal energy demands as well as the potential for strategic demand reductions from
efficiency and conservation measures. This Chapter also includes an estimate of initial costs and
economic performance for a Tribal energy efficiency and conservation project.

The energy conservation and efficiency measure analysis for this project was contracted to Abbay
Technical Services (ATS) of Arcata California. Winzler & Kelly and Tribal Energy Program Staff
collected data in the field and supplied it to ATS, who used it to create building simulation models
using the EnergyPro Software. The existing conditions of the structures were modeled and then various
energy conservation and efficiency measures were simulated and potential energy savings were
estimated. The comprehensive report developed by ATS for the project and the two accompanying
appendices are included as Appendix B.

The remainder of this Chapter is organized into the following sections:

e Existing and Projected Energy Demands
e Energy Costs
e Energy Efficiency and Conservation Project Costs

The Chapter ends with a summary of the main conclusions.

3.1.Existing and Projected Energy Demands
Both thermal and electrical baselines were established as part of the TEA. Using the baselines, electric

and thermal demands were projected to 2030 to estimate future energy costs under the following
scenarios:

No conservation and efficiency investment

Low conservation and efficiency investment
Medium conservation and efficiency investment
High conservation and efficiency investment

Figure 3.1 below shows the projected total energy demands (electric, kerosene, and propane) under
these scenarios.
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Figure 3.1: Projected Annual Energy Demands for Three Conservation and Efficiency
Investment Scenarios and the No Investment Scenario

16,000
14,000
12,000 -
10,000 -
8,000
6,000
4,000 A
2,000
0

MBtu/lyr

- = | ow Investment Level

No Investment
= = High Investment Level

Medium Investment Level

For ease of presentation by avoiding very large numbers, the energy units shown in Figure 3.1 are in
Million of British Thermal Units (MBtu) per year. For comparison, one MBtu is equal to
approximately 293 kilowatt hours (kwWh), which is enough energy to supply approximately 10 to 20
typical single family homes for one day.

As can be seen in Figure 3.1, there is significant potential for energy savings by investing in
conservation and efficiency measures. Further details about the low, medium, and high investment
levels in conservation and efficiency measures are discussed below and details are provided in

Appendix C.

3.2.Energy Costs
Table 3.1 below shows the current average prices paid by the Tribe for each MBtu of electricity,
kerosene, and propane.

Table 3.1: Average Energy Costs, 2008

Type of Energy Average Cost

Electric ($/MBtu) $ 30.24
Kerosene ($/MBtu) $ 27.01
Propane ($/MBtu) $ 33.01
Aggregate Average ($/MBtu) $ 30.09

Notes:

1) Assumed energy content of kerosene: 135,000 Btu/gallon
2) Assumed energy content of kerosene: 91,300 Btu/gallon
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As can be seen in Table 3.1, propane is the most expensive type of energy consumed by the Tribe and

kerosene is the least expensive type.

Figure 3.2 shows energy cost projections based fuel escalation rate of 2% per year.

Figure 3.2 Projected Annual Energy Costs for Three Conservation and Efficiency Investment

Scenarios
$800,000
$700,000 .
S $500,000 - -
— —
g $3001000 — _ — — —_—
< $200,000 | T — e — — T T
$100,000
$‘ T T T T T T T T T T T T T
® Q 9 ™ © > Q 0\ ™ (%) > O
Q N N N N N\ Q% % Vv % Q% %o
IR M M S S

No Investment

=== High Investment Level

Low Investment Level

Medium Investment Level

Note: Projections are based on a fuel escalation rate of 2% per year

Figure 3.2 indicates that significant cost savings could be realized with investments in energy

conservation and efficiency measures.

3.3.Energy Conservation and Efficiency Project Costs

Table 3.2 shows the approximate initial cost for the high, medium, and low investment levels in
conservation and efficiency measures. Table 3.2 also shows the estimated simple payback and
estimated cumulative savings after 20 years for the three investment scenarios. Further information
regarding the results shown in Table 3.2 is contained in Appendix C.
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Table 3.2: Economics for High, Medium, and Low Investment Levels in Conservation and Efficiency
Measures

Investment Level Initial Cost Simple Payback | Cumulative Savings After 20 years
High $ 780,000 4-5 years $ 6.0 Million

Medium $ 520,000 4-5 years $ 4.2 Million

Low $ 260,000 3-5 years $ 2.3 Million

Notes:

1) Initial costs for high investment level based on upgrade cost of $3 per square foot, which represents
the average upgrade cost from the efficiency and conservation measure modeling completed by
Abbay Technical Services.

2) Initial costs for medium investment level assumed to be $2 per square foot

3) Initial costs for low investment level assumed to be $1 per square foot.

As can be seen in Table 3.2, the initial investments are somewhat large. However, the simple payback
periods are short and the potential for long term savings significant.

The simple payback period is presented in Table 3.2 as a relative indicator of economic performance
for a Tribal wide conservation and efficiency project. Since the Tribe does not pay all of the utility
bills for the structures inventoried for this study, the payback would not be directly realized by the
Tribal budget. Instead, it would be realized in a more subtle way by creating room in the budgets of
Tribal members who pay their own utility bills as well as the Tribal budget at large. Because of this
subtlety, an actual payback period for the Tribal government would be very difficult to estimate.

Potential funding sources that could be used to cover the initial investment needed for a Tribal
efficiency and conservation project include:

Grants
Low interest loans
Carbon Offsets
White Tags
0 Tradable conservation certificates
0 This funding mechanism is expected to become commercially mature within the next 5
to 10 years.

3.4.Conclusion

There is significant potential to reduce Tribal energy demands in a very cost effective manner without
sacrificing occupant comfort or functionality by implementing a Tribal-wide energy efficiency and
conservation project. A comprehensive report was developed for this project by Abbay Technical
Services of Arcata. For details about the type of measures that are recommended please see the ATS
report and appendices, which are included in Appendix B.

This concludes Chapter Three. Chapter Four presents the analysis of renewable energy resource
availability.
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4. Renewable Energy Resource Availability

This chapter presents an overview of renewable energy generation potential on Tribal Lands. General
information is presented here and more specific information follows in Chapter 5, which discusses the
most promising renewable energy resource for each community. The following types of renewable
energy resources are the most applicable to the Karuk Ancestral Territory™:

Solar Electric (photovoltaic)

Solar Thermal

Wind

Biomass

Small and Micro Scale Hydroelectric

This chapter is organized into sections corresponding to the resources listed above.

4.1.Solar-electric

Solar electric systems convert the energy in sunlight into electricity. The most
common technology used for this purpose is photovoltaic (PV) modules, which are
commonly referred to as solar panels.

Advantages

Advantages are that energy from the sun is free and abundant, the equipment used to

convert solar energy to electricity is long lasting with few moving parts and the

technology is commercially proven. Solar electric systems also have the advantage of providing stable
electricity pricing over the lifetime of the system, thus protecting the system owner from volatile
energy prices.

Disadvantages

Disadvantages include relatively high initial costs, the requirement of a large amount of open,
unshaded space for the solar panels, and the intermittent nature of the resource. Electricity isn’t
generated at night or when the sun isn’t shining, so a connection to the electricity grid, generator, or
energy storage system such as batteries is necessary.

Additional Considerations

Locations for photovoltaic installations are evaluated using historical weather data and a site analysis.
The site analysis identifies the best location to mount the solar panels to avoid shading (usually on an
existing roof), the structural integrity and general condition of the roof structure, and the capacity of
the existing electrical system to safely incorporate solar electricity. A tool called the Solar Pathfinder is
typically used for the shading analysis.

To estimate the return on investment for a solar electric system, data from the site visit and solar
insolation data describing the solar energy availability in watt-hours per day for the specific geographic

! Note that for the purposes of this study, geothermal heat pumps are considered an efficiency measure rather than a
renewable energy resource and as such, are not covered in this chapter. However, geothermal heat pumps are being utilized
with a high degree of satisfaction by the Tribe and future deployment of geothermal heat pump systems is recommended
due to the high efficiency of these systems. Electricity production using a high temperature geothermal heat source was not
investigated under this study.
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region, and the technical specifications of the equipment are used to predict the amount of energy that
could be produced by the system. The estimated installed cost of the system and its expected lifetime
are used to calculate the levelized cost of electricity produced by the system. The levelized cost
represents the fixed cost of electrical energy that the system owner will pay for electricity over the life
of the system. Comparing the levelized cost to the utilities electricity rates gives a sense of the
economic competiveness for the solar electric project.

Two electric utilities serve the Karuk communities. Pacific Gas and Electric (PG&E) serves Orleans
and Somes Bar and Pacific Power and Light (PPL) serves Happy Camp and Yreka. PG&E electricity
rates are higher than PPL’s rates but both are low enough that justifying a photovoltaic project on a
strictly economic basis may be difficult. However, taking full advantage of incentives, grant funds,
renewable energy credits (RECs) and carbon offsets (Offsets) can make a solar electric project more
competitive. Finally, one of the greatest benefits of installing a solar electric system is energy
sovereignty, which is difficult to quantify in an economic analysis.

Solar Electric Potential

According to the National Solar Radiation Database (NSRDB) at the National Renewable Energy
Laboratory (NREL), the solar resource for the Orleans, Somes Bar, and Forks of Salmon areas is in the
4.5 to 5.0 kWh/m?/day range. For the Happy Camp and Yreka areas, the NSRDB quantifies the solar
resource in the 5.5 to 6.0 kWh/m?/day range. These data indicate that there are adequate solar resources
for both residential and community scale solar electric development on Karuk Tribal lands.

Conclusions
Solar electricity meets the important screening criteria shown in Table 2.1. Therefore, solar electricity
will be further analyzed in Chapter 5.

4.2.Solar-thermal

Solar-thermal refers to the process of capturing the suns heat and using it for space
heating, water heating, and to a limited extent, space cooling. The most common
types are rooftop solar water heating systems.

Advantages

Like solar-electric, the chief advantage is the free and abundant resource of
sunlight. Furthermore, solar-thermal collectors are less expensive than PV panels and are less affected
by shading issues. As with solar electric, solar thermal systems can provide some protection for the
system owner from volatile energy prices.

Disadvantages

There are few disadvantages for using a solar thermal system. The systems do need to be maintained
on an annual basis to prevent leaks and check for corrosion. But annual maintenance should be planned
for with any mechanical system. If maintenance is not performed than scaling and other residuals can
become concentrated in the working fluid and the passages in the solar thermal collectors can become
clogged.

Additional Considerations

As with solar electric, potential solar thermal project locations are evaluated based on weather data,
site specific factors, and equipment performance specifications. The economic analysis of a solar
thermal project is also similar to what was described above for the solar electric system. However, in
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this case the system competes against the cost of propane or kerosene. Energy bill data collected for
this project indicate that propane and kerosene costs are relatively high, which means that using solar
thermal for domestic hot water heating will likely be an economical choice. Further details are
provided in Chapter 5.

Solar Thermal Potential

As mentioned previously, the NSRDB data indicates that the solar resource for the Orleans, Somes
Bar, and Forks of Salmon areas is in the 4.5 to 5.0 kWh/m?/day range and for the Happy Camp and
Yreka areas the solar resource in the 5.5 to 6.0 kWh/m?%/day range. These data indicate that there are
adequate solar resources for residential scale solar thermal development on Karuk Tribal lands.

The conversion efficiency of solar thermal systems is higher than for solar electric systems so more of
the suns energy can be converted to useful energy using a solar thermal system as compared to a solar
electric system. The next chapter provides an analysis of a household scale solar thermal system for the
Orleans area as an example.

Conclusions
Solar thermal systems meet the screening criteria shown in Table 2.1. Therefore, solar thermal will be
further analyzed in Chapter 5.

4.3.Woody Biomass

Woody Biomass can be used as fuel for the generation of electricity, heat, or both. Energy can be
generated by combustion or gasification. Gasification is more
commonly seen for new projects because of reduced emissions
compared to combustion based systems. Forest thinning and fuels
reduction residuals and scrap from lumber mill operations are
common sources of biomass material.

Advantages

Significant environmental benefits can be realized by converting

biomass to energy. While energy generation from biomass creates
greenhouse gases and other pollutants, it can be considered carbon neutral because the same amount of
carbon released to produce biomass energy would normally be released over time as the material
decomposes on the forest floor. Also, using the biomass to produce energy means that an equivalent
amount of energy from fossil fuel will not be used, which keeps the carbon sequestered in that fossil
fuel out of the atmospheric carbon cycle. Keeping carbon that has been sequestered into fossil fuels out
of the atmospheric carbon cycle combats global warming.

Over the last several years, hundreds of thousands of acres within the Karuk Ancestral Territory have
burned in catastrophic wildfires initiated by lightning. One advantage of biomass energy is the
potential to use the residual “waste” (or biomass) created by ongoing forest health/hazardous fuels
reduction projects. Forest health/fuels reduction projects have several positive impacts including
reducing the frequency of catastrophic wildfires and improving general forest health.

Prior to European contact, lightning induced fires and additional controlled burns within Karuk
Ancestral Territory were allowed to burn cleaning underbrush and improving forest health. There are
many benefits to regular burning including plentiful acorn production, reduction of insect and diseases
and enhanced grazing for foraging species. Some studies also indicate that the suppression of fire
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increases vegetation which reduces the amount of water available and can impact overall water levels.
Traditionally, many resources, including acorns, were harvested from the forest to provide food,
medicine and ceremonial items. These traditions continue today, but forest health has dramatically
decreased, negatively impacting cultural traditions and the health of the Karuk People. .

Around a hundred years ago, the US Government began to manage the Klamath forest for timber
production. Conifers were promoted and fires were suppressed. As a result, ladder fuels have
accumulated and large catastrophic wild fires, most caused by lighting, have become commonplace.
Collecting and utilizing biomass from the forests in Karuk Ancestral Territory can help reduce damage
to large timber stands from wildfires fed by large quantities of ladder fuels and improve forest health
and diversity.

Other benefits are economic gains from heating fuel consumption and energy security from reducing
dependence on fossil fuels.

Disadvantages

Biomass is best suited for situations where the feedstock supply is readily accessible and the located in
close proximity to the utilization site. The biggest challenge with biomass energy projects is getting the
fuel from the forest to the utilization site. This process can be very energy intensive and can nullify the
environmental and economic benefits of using biomass energy. This is especially true for the rugged
mountainous terrain that comprises Karuk Ancestral Territory. Additionally, biomass utilization is
operationally intensive and the equipment is specialized, which may warrant a partnership with an
outside contractor for aspects of operations and/or maintenance services.

Additional Considerations
The Tribe conducts fuels reduction projects in cooperation with the US Forest Service and residuals
from these fuels reduction projects could be processed and used to generate heat or electricity.

Potential Biomass Availability

Using data from NREL on biomass availability in Humboldt and Siskiyou Counties and assuming an
energy content of 12.6 MMBtu per dry ton of woody biomass, the estimated amount of primary
biomass energy available from the Six Rivers and Klamath National Forests is on the order of 400,000
to 500,000 MMBtu per year. The amount of site specific energy available will be some fraction of the
primary energy depending on a number of factors including the conversion efficiency of the equipment
used to turn the biomass into heat and/or electricity. This preliminary result indicates that there likely
sufficient biomass available within the Six Rivers and Klamath National Forests to meet all of the
energy demands of the entire Karuk Tribe. The practicality of accessing that biomass and converting it
to useful energy is a topic for further study. Further details on this calculation are included in Appendix
D.

Potential uses for the woody biomass resource identified above include:

e Medium scale biomass power plant (~10 MW)
o Cogeneration, whereby the heat generated during electricity production is used for
space heating, is likely not an option because there are no existing or planned
Tribal facilities large enough to absorb the process heat that would be produced
from a power plant of this size.
o0 This option requires a large initial investment and a secure supply of biomass is
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necessary to realize a reasonable return on investment.
e A pellet mill producing fuel pellets for sale and/or use in heating Tribal facilities.
o This option also requires a significant initial investment.
o There is potential for the Tribe to offset a significant amount of propane and natural
gas use by substituting wood pellets as heating fuel.

Conclusions

Due to uncertainties regarding the economical availability of large quantities of biomass, large scale
utilization of this resource does not appear to be practical at this time. A large scale biomass to energy
project could become more attractive in the future as energy prices rise and if agreements securing
adequate guantities can be obtained.

The use of residual woody biomass in a small to medium sized pellet mill does appear to be an
appropriate technology that could be used by the Tribe to offset propane and kerosene use for home
heating. This concept is not investigated further in Chapter 5 due to the current lack of a steady supply
of biomass. However, further investigation of the concept through a feasibility study focused on
biomass supply considerations and a technology assessment does seem warranted.

4.4.Wind

Wind energy uses the power of the wind to turn turbines that produce electricity.
Wind energy potential is classified based on typical wind speeds. The wind speed
classes range from Class 1 (lowest) to Class 7 (highest). In general, for a turbine
50 meters high, wind power Class 4 or higher can be useful for generating wind
power with large turbines. Typically, Class 4 sites and above are considered good
wind resources. Given the advances in technology, some locations in the Class 3
sites may also be suitable for utility-scale wind development.

Advantages

As with solar, the chief advantage of wind energy is that the fuel is free and can be abundant. Wind
energy can also provide a large amount of power in a relatively small area when compared to solar
electric technology. Energy security and protection from volatile energy prices are other benefits
enjoyed by owners of wind power systems.

Disadvantages

The greatest disadvantage of wind energy is that the resource can be intermittent and unpredictable,
which can cause instability in the electricity grid. For this reason, significant study is required before a
given wind project receives approval to connect to the grid. Projects also need to be carefully planned
to mitigate adverse impacts to bird and bat populations.

Other considerations

Wind power is a rapidly developing industry and many large scale wind farms are being developed in
the Midwest producing hundreds of megawatts of renewable energy. These commercial scale wind
energy projects require large tracts of land and high velocity, consistent winds (class four, five, six, and
seven). Such projects typically take approximately 5 years or more to implement from the planning
stage through construction.

Considerations also need to be taken to minimize impact on birds and bats as well and visual impacts
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can sometimes be a contentious issue. A typical wind power site assessment uses available wind data
from both satellite and ground level monitoring stations to determine if there is enough of a wind
resource for the investment in turbines to pay off.

Wind Energy Potential

The Yreka area does appear to have some sites with class four winds. However, these sites are mostly
small ridge top sites that are not owned by the Tribe. Winds in the Orleans and Happy Camp areas are
class three at best. Therefore, commercial scale wind power is not likely to be a viable option for the
Tribe unless additional land is purchased outside of Karuk Ancestral Territory.

Community scale wind power may be feasible in Yreka on Tribal land near the Tribal Housing
Community. However, a careful analysis of the available wind resource is necessary before deciding to
install wind turbines. Although an area may seem windy, a steady high average wind speed is needed.
Wind power, or the available energy in the wind, is a function of the cube of the wind speed. Doubling
the wind speed increases the wind power eight times, therefore, small differences in average wind
speed cause a great deal of difference in available energy.

Conclusions
Community scale wind energy meets some of the screening criteria shown in Table 2.1 and will
therefore be further analyzed in Chapter 5.

4.5.Small and Micro Scale Hydroelectric

Small-hydroelectric systems divert a fraction of a stream’s flow and pass it
through a turbine before returning it to the stream. Systems typically range
from tens of kilowatts up to one or two megawatts. Smaller systems (typically
less than 10 kilowatts) are known as “micro-hydro” systems. These systems
are typically very low impact and household scale micro-hydro installations
are quite common in Karuk Ancestral Territory.

Advantages

One advantage of small and micro hydroelectric systems is that renewable energy generation can be
relatively constant when compared to wind and solar. This means that energy storage is not necessarily
required for hydroelectric systems. Also, with careful design, environmental impacts can typically be
reduced to acceptable levels.

Disadvantages

Disadvantages include difficulty of construction and high capital costs due to rugged mountainous
terrain. Permitting can also be difficult, and the systems may only be able to operate for part of the
year when there is enough water for both fish passage and hydropower. Pipeline easements and water
rights issues can also be complex. Typically, the smaller the system the fewer permitting and legal
issues will arise during implementation.

Additional Considerations

Another important consideration is the proximity of the system to a concentrated electrical load or an
existing utility grid. Isolated systems can be cost prohibitive if transmission lines need to be
constructed to transport the electricity to the loads.
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Small and Micro Hydroelectric Generation Potential

There are a number of small to medium sized creeks that are tributaries to the Klamath and Salmon
River that have the hydrologic and hydraulic characteristics to support a small hydroelectric system.
However, none of these sites are close enough to a population center or a utility grid to allow a project
to be implemented without substantial investment in new electricity transmission infrastructure. In the
event that the utility grid is extended between Somes Bar and Happy Camp, small hydroelectric could
be revisited for Aubrey Creek.

As mentioned previously, micro hydroelectric systems are quite common on tributaries to the Klamath
and Salmon Rivers. The potential to upgrade existing systems in the Forks of Salmon area is high.
These upgrades could add 2 to 5 kW of capacity and increase the reliability of the electricity supply for
Tribal members and community members at large in this area.

Conclusions

Small hydroelectric installations on the tributaries to the Klamath and Salmon Rivers in Karuk
Ancestral Territory do not appear to be worthy of further analysis at this time. This is either due to the
lack of a concentrated load and/or electricity grid in close proximity to the potential site, or the
environmental impacts were perceived to be unacceptable. It should be noted that the analysis of small
hydro development conducted during this study was cursory and a more detailed investigation may
well yield different results.

Micro hydro development in the Forks of Salmon area does appear to have a reasonable chance of
benefiting the local community. Therefore, micro hydro will be discussed further in the Chapter 5 and
small hydroelectric will not.

4.6.Conclusion

Based on the assessment of renewable energy resources presented in this chapter, the following
renewable energy project concepts will be further explored in the next chapter:

e Facility scale solar electric and solar hot water systems in Orleans, Somes Bar, Forks of
Salmon, Happy Camp, and Yreka.

e Micro Hydroelectricity for Forks of Salmon
e Community scale wind power in Yreka
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5. Evaluation of Most Promising Renewable Energy Resources

This chapter presents additional analysis of the renewable energy resources identified in the previous
chapter as the most promising for Karuk communities at this time. The chapter is organized into the
following sections:

Community Specific Findings
Photovoltaic System Analysis
Solar Hot Water System Analysis
Micro-Hydroelectric Systems
Community Scale Wind Power

5.1.Community Specific Findings

This section presents the apparent best renewable energy alternatives that were studied for each of the
Karuk Communities. The findings of this report should not be considered exhaustive and other
renewable energy alternatives may be identified by others as conditions and technologies change over
time.

Orleans

There is good potential for both solar electric and solar thermal systems to be placed on the Tribal
housing units in the town of Orleans. There is also solar potential on the DNR office and health clinic
facility, however shading is more of a concern in this area. The solar potential for the DNR Building is
better in the parking lot than on the roof.

Solar thermal systems could reduce propane costs for domestic hot water and space heating in the
Tribal Housing units and the DNR facility.

Solar electric could be either strictly grid-intertied (buying from the grid at night and selling to the grid
during the day) or grid-intertied with battery backup. Without battery backup, a grid-intertied solar
electric system will not provide power when the electricity grid goes down. Battery backup systems
could be configured for individual houses, for the entire housing development, or a portion of it. If
individual battery backup systems are used and no generator is included in the design, only critical
loads would be backed up. If a central battery backup system is used, or if each house’s backup system
includes a generator, the entire electrical system in the house can be backed up.

Somes Bar

There is good potential for solar electric and solar hot water systems at Junction Elementary School.
Solar hot water would likely be used to supplement domestic hot water supply only. Again the solar
electric could either be strictly grid-intertied or grid intertied with battery backup. In this case, because
of the size of the electrical loads, the battery backup system would need to incorporate a diesel
generator.

Area Between Happy Camp and Somes Bar

There is no electrical utility grid between Somes Bar and Happy Camp. Both Solar Electric and Solar
Thermal Systems are applicable in this area. Small and Micro hydroelectric may also be practical
depending on site specific conditions.

01257-07-002 19
December 2008



One potential project that could be explored to provide electricity to people living in this area would be
to develop a small hydroelectric system on Aubrey Creek. The creek has a steep gradient and relatively
high flows and there are a number of people living in the vicinity that could benefit from the electricity
produced by the system.

A project of this type, even with subsidies to help with construction, would require significant
investment from the Tribe to maintain the system and for the power distribution lines that would be
required to bring electricity to local residents. Also, the system may not be able to operate year round
because, in the summer, there may not be enough water to meet both environmental permitting
requirements and power production demands. The Tribe may consider pursuing grant funds to conduct
a feasibility study of the concept.

Forks of Salmon

Water from Butler Creek is being used for a micro hydro system for residents that live near the creek.
There is potential for upgrading the existing micro-hydro system to make it more reliable and efficient
and to provide electricity for Tribal members living across Butler Creek.

In Forks of Salmon, there is a new diesel battery hybrid electrical system powering the school. The
Tribe could partner with the school to implement an energy efficiency and renewable energy project at
the school to augment the new diesel battery hybrid system. The renewable energy system could utilize
winter time hydroelectric power from McNeil Creek and a 3 to 5 kW photovoltaic array. This would
result in excess capacity at the school’s new system. This excess capacity could be used to provide
power to other Forks of Salmon community members.

In general, solar electric and solar thermal systems are good alternatives for this area since there is no
electricity service and propane costs are relatively high.

Happy Camp

There is potential for a rooftop solar electric system and or solar thermal on the Happy Camp Admin
complex. Most of the Tribal housing studied in Happy Camp did not show good potential for rooftop
solar due to significant shading. If shading can be reduced to acceptable levels rooftop solar could
become feasible on the houses analyzed in Happy Camp. Pole mounted solar arrays in locations with
clear solar windows could also be an option, however these systems are typically more expensive due
to increased costs for mounting hardware and wiring.

Yreka

Preliminary analysis using satellite wind data indicates there may be useful resource on or near Yreka
Tribal Lands. Further study would be needed to determine if wind power development is feasible. The
first step would be to set up an anemometer to measure and record wind speed for a minimum of one
year. The National Renewable Energy Laboratory loans out anemometers to Tribes studying wind
power potential. The Tribe could investigate the possibility of installing an anemometer on the ridge
above Karuk Housing to analyze potential for wind power.

There is also considerable rooftop solar electric and solar thermal potential on Yreka housing and
Administration building.

This concludes the community specific findings. The following sections provide further details on the
apparent best renewable energy opportunities.
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5.2.Photovoltaic System Analysis

Photovoltaic systems are applicable to most Tribal structures analyzed under this study. A typical solar
electric system consists of photovoltaic modules, and inverter that converts DC electricity to AC
electricity, a charge controller and various other components. Systems can also have a battery
component to provide off the grid operation or grid connected operation with Battery backup. Grid
connected systems export electricity through a bi-directional meter during the day if the sun is shining
and then at night, electricity is purchased from the grid. In a carefully designed system, the amount of
energy sold to the grid over the course of the year is roughly equal to the amount of energy purchased
from the grid so the annual bill is very close to the minimum charge that the utility charges to be
connected. The utility will allow a facilities photovoltaic system to cancel out the annual electricity bill
but any solar electricity produced and exported to the grid beyond that is lost. Strictly grid connected
systems offer no backup if the grid goes down. To provide backup, either batteries, or a generator, or
both are required. To provide a sense of performance and cost for grid connected solar electric
systems, the following analyses were conducted:

e A Photovoltaic analysis for DNR Complex
e A Photovoltaic analysis for typical single family home in Orleans, Happy Camp, or Yreka.

The remainder of this section discusses these two analyses.

Photovoltaic analysis for DNR Complex
The photovoltaic analysis for the Karuk DNR facility consisted of the following activities:

e Solar site analysis with the Solar Pathfinder

e Use of a computer model to size a photovoltaic system that could net the facilities annual bill to
the minimum customer charge

e A lifecycle cost analysis

This section presents the results of this analysis.

Solar Pathfinder Analysis

A solar pathfinder is used to assess whether or not trees or structures will result in significant shading
that would impact solar energy production over the course of the year. The device consists of a convex
lens over a grid that shows the month and time of day for a year (see Figure 5.1). By placing the Solar
Pathfinder at the proposed location for a solar panel, the outline of any objects that would shade the
panels are projected onto the grid. A digital photograph is taken and imported into the Solar Pathfinder
software. Using historical weather files for the given location and the image of shading objects, annual
output of solar potential is calculated.
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Figure 5.1: Solar Pathfinder Tool

Sun’s daily Solar Pathfinder

path in

November 9% of day’s sunlight

received (or blocked)

o in this half-hour
“‘.9"‘ "'"--.... period of time
.
** . ‘e
¢ . O ‘a
L]

Sun’s 5 Blocking
p05|t|0n‘ at out sun to
NlO amk;n reduce glare

ovember

Bubbl

e level

Time of day
Tree blocks ’

morning

Note: The image can be imported into the Solar
Pathfinder software, which will calculate the amount
of solar resource available at this location.

Photovoltaic System Sizing for the Karuk DNR Facility

Electrical consumption data at the Karuk DNR facility was provided by PG&E for this analysis. These
data were input into a spreadsheet model that contained the monthly solar energy availability for the
Orleans area from the NSRDB. The electricity costs for the Al rate schedule were also obtained from
PG&E. Using this information, a solution was generated to show how big a system would be needed to
meet the electricity demands. A printout of the spreadsheet model is included in Appendix E.

The results indicate that a 13 kwW_DC photovoltaic array would net the facilities annual bill close to
PG&E’s minimum charge. This array would occupy approximately 1,100 square feet of roof space.
The estimated economics for the system are presented in Table 5.1 below.

Table 5.1: Preliminary Economics for Photovoltaic
System for Karuk DNR Building

Cost of PV modules $52,586
Cost of Inverter $15,000
Balance of systems $10,138
Capital cost $77,724
Installation costs $10,000
Capital cost + installation costs $87,724
PG&E rebate ($/Watt) $3.20
Total rebate $30,515
Net cost $57,208
Lifecycle cost $77,841.43
Levelized cost ($/kwh) $0.15
$/watt_DC $4.35

As can be seen in Table 5.1, the estimated levelized cost of electricity for the system is $0.15 per kWh.
This is slightly higher than the PG&E prices, however the Renewable Energy Credits and/or Carbon
Offsets have not been accounted for in the economics. In the interest of attracting a buyer for the RECs
and/or Offsets that is willing to pay a premium for energy produced from this Tribal Energy Project,
the Tribe may want to aggregate several photovoltaic projects together into one larger project with a
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capacity of 40 kW or greater. Also, the increased energy sovereignty provided by the photovoltaic
projects provides value beyond the project’s economics.

Photovoltaic System for a Karuk Residential Structure

Despite repeated attempts to obtain electricity bills for Tribal residential structures, no Tribal members
agreed to let this information be released. Therefore, a system was analyzed for a theoretical residential
structure with an area of 1,500 square feet. Electrical energy consumption was estimated at 420 kWh
per month using data from the US Department of Energy’s Energy Information Agency. Available
solar energy for the Orleans area was used. As stated previously, the available solar energy in Happy
Camp and Yreka are roughly equal and slightly higher than the available solar energy in Orleans.

The analysis indicated that a 3.5 kW_DC photovoltaic system would net this theoretical structures
annual bill to the utilities minimum charge. The photovoltaic array would occupy approximately 290
square feet of roof space. Table 5.2 below shows the estimated economic performance for the system.

Table 5.2: Preliminary Economics for Photovoltaic
System for Typical Karuk Residence

Cost of PV modules $13,889
Cost of Inverter $3,000
Balance of systems $2,533
Capital cost $19,422
Installation costs $3,000
Capital cost + installation costs

(PV) $22,422
CEC rebate ($/Watt) $3.20
Total rebate $8,060
Net cost $14,363
Lifecycle cost $18,399.34
Levelized cost ($/kWh) $0.14
$/watt DC $4.14

Further details on the residential solar electric analysis as well as solar pathfinder reports for multiple
Tribal structures are included in Appendix E.

5.3.Solar Hot Water System Analysis

Solar hot water systems are also applicable to all Karuk communities. A typical solar hot water system
consists of collectors which sit atop a roof or other mounting structure, a thermal storage tank, a
circulation pump, and an expansion tank. Systems need to have some sort of freeze protection so that
the collectors are not damaged during the winter. This is either accomplished by using a glycol
solution instead of water as the heat transfer fluid, or by using a drainback tank and differential
controller which together ensure that no water is present in the collectors when temperatures are below
freezing.

The analysis presented here focused on a residential scale drainback system with two 32 square foot
collectors, a 120 gallon storage tank, a drainback tank, a differential temperature controller, a
circulation pump, and an on-demand water heater. The differential temperature controller senses when
the temperature at the collectors is hot and turns the circulation pump on. The circulation pump cycles
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water through the collectors and then through a coil in the storage tank thereby warming the water. The
water is warmed to the degree possible by the sun and then, when a demand for hot water arises, the
water from the storage tank is passed through the on-demand water heater for final heating. The energy
savings are realized by reducing the amount of gas needed to make hot water because the water has
been preheated by the sun. When the temperature on the roof drops below the temperature in the
storage tank, the differential temperature controller shuts off the pump and the water in the collectors
drains into the drainback tank. This prevents heat loss through the collectors and prevents damage from
freezing.

The system described above is estimated to have a capital cost of approximately $7,500. The
approximate system life is 30 years. Accounting for a fuel inflation rate of 2% per year, regular
replacement intervals of major components and operations and maintenance costs, the net present
value of the system over its lifetime is estimated to be approximately $18,200. This can be compared
to a net present value of $28,600 for a basic hot water heating system for the same structure without
solar. The net present value of the savings of $10,400 over the life of the system, when multiplied over
a number of Tribal structures, could result in substantial savings for the Tribe.

Reduced dependence on fossil fuels and increased energy sovereignty are added benefits that are more
difficult to quantify. As an example, if, due to increased fossil energy scarcity, the fuel inflation were
to be increased to 4% per year, the net present value of the savings would increase to $15,900 per
residential system. A printout of the analysis spreadsheet used to generate the results for the solar
thermal analysis is contained in Appendix F.

5.4.Micro Hydroelectric Systems

Micro Hydroelectric systems are household scale with some potential to provide enough power for a
cluster of residences. The two potential opportunities that were identified during the course of this
study were on McNeil Creek and Butler Creek. Flow data was not obtained for either of these creeks.
Therefore, the discussion presented in this section is qualitative only. Due to the nature of the terrain
and hydrology within Karuk Ancestral territory, there are likely other opportunities for micro-hydro
development that were not identified during the course of this study.

Butler Creek System

There is an existing micro hydro system on Butler Creek that is functional but could benefit from an
upgrade project. The system provides power to a cluster of houses located at the confluence of Butler
Creek and the Salmon River. There is another residence across Butler Creek that currently has only
generator power and is occupied by Tribal members. This area is approximately 15 miles from the
nearest utility grid.

A potential project that the Tribe may consider would be to upgrade the existing micro hydro system to
improve reliability for existing users and install power lines across Butler Creek to provide power for
the Tribal members living there. This project would involve upgrading the intake structure, which is
located upstream of a natural fish barrier. The penstock would also need to be upgraded and its
alignment along the creek could be improved. A turbine house and a bank of two or three new 1 kW
Pelton wheels could be installed with a proper spillway to route the water back to the creek. New
batteries and an inverter would round out the system. Approximately 1,000 feet of transmission would
need to be run across the creek to provide power to the neighbors. This project could become a part of
a larger feasibility study for developing renewable energy projects in Karuk Ancestral Territory.
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McNeil Creek System

As mentioned previously, the Forks of Salmon Elementary School recently installed a new 32 kW
diesel battery hybrid power system. Phase 2 of that project, which is now seeking funding, is to
implement conservation and efficiency measures and to install renewable energy capacity to further
reduce diesel consumption, which is a very large expense for the school since it is remotely located (19
miles from the nearest utility grid in very mountainous terrain). The renewable energy options being
considered by the school are winter micro hydroelectric from McNeil Creek coupled with a 2 to 5 kW
solar electric array mounted on the roof of the Generator shed. When Phase 2 of the project is
implemented, significant capacity will become available for surrounding residents if the infrastructure
can be added and if the school can be compensated to provide revenue for maintenance and repairs. A
significant percentage of the children attending the school come from Karuk families and many of the
school staff are Karuk as well.

The micro hydro component of the project would consist of upgrading an existing reservoir on McNeil
creek, which provides water for multiple families. Years ago, the school installed a pipe from the
reservoir to the school and water from the reservoir is used in the summer for irrigation. During the
summer there is sometimes not enough water to go around and cooperation among users becomes
necessary. The school is considering the idea of using the existing pipe between the reservoir and the
school to convey water to a 1 kW Pelton wheel during the winter when there is plenty of water to go
around. The Tribe could consider partnering with the school to help implement phase 2 of the project,
thereby creating excess electrical generation capacity in the Forks of Salmon area, which could benefit
both Tribal and non-Tribal community members. This project could also become a part of a larger
feasibility study for developing renewable energy projects in Karuk Ancestral Territory.

5.5.Community Scale Wind Power

According to NRELs wind resource maps, there are class two, three and potentially some class four
wind sites in the vicinity of Yreka. Figure 5.2 shows some of the Data in the NREL wind resource
maps. A full size copy of this map is included as Appendix G.

Figure 5.2 Data from NRELs Wind Resource Map

NREL has an anemometer loan program for Tribes that could be accessed to obtain a tower to place on
Tribal lands to assess the wind resource. Figure 5.3 below shows one potential location for an
anemometer that appears to be within a wind regime of Class 2 or higher.
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Figure 5.3 Potential Anemometer Location

The site identified in Figure 5.3 is one potential anemometer location. Additional research should be
conducted before making a final decision about where to locate an anemometer tower. Collecting wind
data from a promising site under Tribal control in Yreka could be a part of a feasibility study for
renewable energy development on Karuk lands. The proximity of the ridges in Figure 5.3 to Tribal
housing and facilities combined with the indication of a potential resource from the NREL maps make
a feasibility study for community scale wind power in Yreka a reasonable course of action should
further grant funds become available.

5.6.Conclusion

There are several renewable energy development opportunities for the Tribe consider as the energy
program moves forward. Facility scale solar electric and solar thermal installations are appropriate for
Orleans, Forks of Salmon, Happy Camp, and Yreka because the solar resource is adequate, the cost of
heating fuel is high, the end use devices being used are generally outdated, and electricity grid is
unreliable. The results of this study indicated that in most case, these types of systems can be deployed
without further planning level studies once the appropriate construction documents have been
prepared.
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There does appear to be the potential for micro-hydroelectric deployment in the Forks of Salmon area,
and potentially other areas within Karuk Ancestral Territory, however, there are political and
environmental considerations that should be accounted for before a project is implemented. A
feasibility study specific to the deployment of micro-hydro in the Forks of Salmon area may be
warranted depending on the level of interest expressed by Tribal Council.

As mentioned in Chapter 4, the use of residual woody biomass in a small to medium sized pellet mill
does appear to be an appropriate technology that could be used by the Tribe to offset propane and
kerosene use for home heating. Further investigation of this concept through a feasibility study does
seem warranted.

Lastly, there does appear to be a reasonable probability that community scale wind development could
occur in Yreka. Therefore, a feasibility study of the concept does seem warranted.

On a final note, it should be noted that there may be opportunities for renewable energy development
within Karuk Ancestral territories that were not identified during the course of this study.
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6. Assessment of Renewable Energy Export From Tribal Lands

Karuk Tribal lands are serviced by two investor-owned electricity providers, Pacific Gas and Electric
(PG&E) in Humboldt County and Pacific Power and Light (PPL) in Siskiyou County. Natural gas
service is not available in either territory, and residences between Somes Bar and Happy Camp and in
the Forks of Salmon areas are without any utility services. However, propane delivery is available in
all communities.

With the exception of Yreka, the areas of Karuk Tribal Lands are subject to frequent and long power
outages. According to PG&E records from a single transformer, the Orleans area experienced about
9.5 days without electricity in 2006 and 10.5 days in 2007. Figure 6.1 shows a graph of hours of
electricity outage per month for the reported transformer in Orleans. Outages in more remote locations
may have been even more frequent and of longer duration.

Figure 6.1 History of Electricity Outages in Orleans, CA, 01/06 — 02/08
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The lack of a reliable electricity grid essentially rules out any renewable energy export potential for the
communities of Orleans, Somes Bar and Happy Camp. Even if the utility grid was more reliable, the
renewable resources identified in these communities were more on a community scale. The only
potential commercial scale renewable energy alternatives identified was a distant possibility for a
medium scale biomass power plant in the future when energy pricing is such that the feedstock can
“pay its way out of the woods.”

There is a possibility that a large community or marginal commercial scale wind resource may exist in
Yreka. This will likely become the subject of a feasibility study in the near future. Part of the
feasibility study will be to determine if there is transmission capacity, available in the I-5 corridor that
could be used to wheel the electricity from a Tribal wind project in Yreka. The climate for obtaining
power purchase agreements would also be investigated at that time.
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7. Human Capacity Building

The Human Capacity Building aspect of this project was met through staff training, community
outreach, and summary of additional training opportunities available to the Tribe. The Karuk Tribal
Energy Program was also established during this project.

7.7. Staff Training

The Karuk Tribe hired Misti Gayle for the position of Energy Intern. She worked closely with DNR
staff and Winzler & Kelly consultants. To introduce the intern to basic energy concepts and renewable
energy, energy efficiency, and energy conservation, a binder of readings titled Energy Basics and
Renewable Energy Curriculum was prepared. Thirteen documents from various sources were included.
The binder will become a resource that can be added to for other Tribal employees to learn energy
concepts.

Misti also participated in residential and non-residential energy audits, collecting data necessary for
energy use assessments and interacting with the community. She also helped organize and run the three
community meetings, giving a presentation on ways to save energy in the home. Furthermore, she
trained in energy analysis with Abbay Technical Services and provided valuable office support
throughout the project and prepared energy presentations at local elementary schools. In addition, she
prepared her first resume and attended her first professional conference.

7.8.Community Outreach

Three community meetings were held to discuss energy efficiency, energy conservation, and
renewable energy with area residents. The meetings were held at Tribal Community Buildings in
Orleans, Happy Camp, and Yreka in May. A $50 door prize and free compact fluorescent light bulbs
and power strips were offered to help encourage attendance. The meetings were conducted in an
informal manner, using games, demonstrations, PowerPoint slides, and community interaction to
discuss energy efficiency, energy conservation, and renewable energy concepts. The games included
Watt’s Up, in which community members try to guess the power consumption of common household
appliances. The appliances, such as a hair dryer, radio, compact fluorescent and incandescent
lightbulbs, and more, were then plugged into a watt meter to show their actual consumption. The
PowerPoint slideshow is included in Appendix H.

At the community meeting in Orleans, attendees were trained to administer a free light bulb exchange
program for the Tribe funded by PG&E through the Redwood Coast Energy Authority, which is based
in Eureka Ca.

7.9.Additional Training Opportunities and Resources

There are many energy-related training opportunities that are available to the Tribe. Opportunities are
available from local universities, non-profit agencies, and government agencies. The following is a
sample list of some recent and upcoming opportunities:

Humboldt State University, Extended Education
An Introduction to Energy Auditing
Instructor: Richard Engel

01257-07-002 29
December 2008



Dates: Periodic

In this intensive workshop, you will learn how to perform energy efficiency audits of smart classrooms
and office environments. These skills can be applied to saving energy and money (as well as reducing
carbon emissions) on campus, at home, and on the job. Topics will include:

e Energy auditing techniques
e Basic energy efficiency (EE) theory
e Hands-on training with EE tools

Understanding Grid-Connected Solar Electric Systems

Instructor: Jim Zoellick

Dates: Periodic

Are you considering installing a solar electric system on your home or business and wondering
whether or not it makes sense? Then this course is for you. It will provide you with the information
you need to make informed decisions. The course will cover system components, system operation,
site selection, array orientation, net metering, interconnection agreements, rate options, system design
and sizing, component selection, and code and permit issues. We will talk frankly about system
economics, rebates and tax credits, and financing. We will examine a real life system in operation. And
we’ll talk about energy conservation and efficiency, because that’s the smart place to begin.

Understanding Solar Water Heating Systems

Instructor: Jim Zoellick

Dates: Periodic

Solar water heating systems are efficient and economical. They can save you money and lessen your
carbon footprint. This introductory course will examine how systems work. It will discuss various
system types and components, end use applications, system design and sizing, performance ratings,
site analysis, economic incentives, and financial payback. The course will culminate with a tour of a
working solar hot water system. If you’re thinking of installing a system or just want to learn about the
topic, then this course can get you started.

Whole Earth Engineering

Instructor: Lonnie Grafman

Dates: Periodic

Apply engineering and science concepts and methods to self-sufficient habitat systems: housing,
energy, water and food supply

Redwood Coast Energy Authority

http://www.redwoodenergy.org/

The Redwood Coast Energy Authority’s (RCEA) purpose is to develop and implement sustainable
energy initiatives that reduce energy demand, increase energy efficiency, and advance the use of clean,
efficient and renewable resources available in the region. RCEA offers energy education, events, and
resources to residents and public agencies in Humboldt and Del Norte Counties.
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Shasta Energy Group

http://www.shastaenergygroup.org/index.asp

Through education and demonstration, SEG inspires communities and individuals to make sound
sustainable choices. Efficient and innovative technologies provide Siskiyou County’s energy needs
from renewable sources.

Solar Energy International Training

Solar Energy International (SEI) is a USA non-profit organization whose mission is to help others use
renewable energy and environmental building technologies through education. SEI teaches individuals
from all walks of life how to design, install and maintain renewable energy systems, and how to design
and build efficient, sustainable homes. SEI offers trainings online and in 22 locations around the world.
For more on SEIA, see http://www.solarenergy.org/index.html.

U.S. Department Of Housing And Urban Development Grant Writing Training

HUD is offering 60 free Grant Writing Training workshops in 2008 from March - September. The
sessions are FREE and open to the public. Registration is on a first come, first served basis.
Participants receive personal instruction from key HUD staff on how to become more competitive for
Federal grants, secure 501(c)(3) status, and the organizational structure necessary to secure
government funds. Workshop topics include: organizational capacity building, grant proposal writing
techniques, accessing government funds, HUD common factors for award, and tips on working with
local government agencies. For more information, visit
http://www.hud.gov/offices/fbci/grantwriting08.cfm.

Annual DOE Tribal Energy Program Review

This annual program review is intended as a forum for Tribes to meet and learn from other Tribes
pursuing energy sufficiency through conservation or renewable energy. The forum consists of
presentations by Tribes across the nation that are exploring renewable energy and energy efficiency.
Participants hear about projects, the progress that ahs been made, successes and the lessons learned as
Tribes explore their energy options. The conference is open to Indian Country as a whole. This is a
unique forum where you can get an excellent overview of the wide range of renewable energy and
energy efficiency projects under way in Indian Country. Further information is located on the TEP
website: http://appsl.eere.energy.gov/tribalenergy/

Regional Training: Renewable Energy And Energy Efficiency For Tribal Community And
Project Development

Several regional workshops on Tribal renewable energy development are planned. The workshops will
address: renewable energy technologies and energy efficiency concepts; renewable energy project
development; organizational structures and legal frameworks for development; and financing options.

These unique courses will help tribal leaders and staff understand the range of energy efficiency and
renewable energy opportunities that exist within their communities. The course material will focus on:
1) Determining community energy values and objectives; 2) Developing the outline of a tribal strategic
energy plan; 3) Exploring how energy efficiency and renewable energy technologies can be used to
help meet tribal objectives; 4) Organizing for tribal community success.

Dates and locations are can be found on the Department of Energy’s Tribal Energy Program Website.
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Appendix A: Project Contract and Scope of Work
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Administrative Office Happy Camp Health Services

64236 Second Ave. » PO, Box 1016 38 Park Way « P.O. Box 1018
Happy Camp, CA 56036 Happy Camp, CA 96039
(530) 493-1600 Fax (530) 453-5322 (5301 493-5257 Fax (530) 493-5270

AGREEMENT FOR INDEPENDENT CONTRACTOR SERVICES
Contract Number: (7-C-027

This Agreement, dated as of October 3, 2007, is between the Karuk Tribe of California (hereinafter
“KTOC™ and Winzler & Kelly, Engmeering Consultants (herenafter “INDEPENDENT
CONTRACTOR"), who agree as follows:

1. Description of Services: KTOC hereby retains Independent Contractor to provide the services
described in the attached Deseription of Independent Contractor Services and Activities. The
retention of Independent Contractor’s services by KTOC is contingent upon an award of funding
from Funding QOpportunity Number: DE-PS36-06G096038. First Steps Toward Developing
Renewable Energv and Enerov Efficiency on Tribal Lands grant, administered by the U.S.
Department of Eneray. Golden Field Office. CFDA Number §1.087.

2. Duration: The term of this Agreement shall be from the date of the last signature below to the end
of the grant period for Funding Opportunity Number: DE-PS836-06G096038. The grant period is
one year from the date of award; the Department of Energy anticipates notifying applicants
selected for nepgotiation of award by June 30, 2007 and making awards by September 30, 2007.

3. Compensation: Independent Contractor will be compensated as provided in the attached
Description of Independent Contractor Services and Activities, $85,243. All invoices must be
submitted no later than thirty (30 days past the end date of this Agreement as stated in Clause 2
above. The Tribal staff person responsible for overseeing this Agreement and approving invoices
for payment shall be the Director of the Department of Natural Resources, Sandi Tripp.

4. Claims for Compensation: Independent Contractor agrees that he/she shall not be entitied to and
shall not claim compensation for services performed under this Agreement from another federally
funded source of compensation for the same work performed, same working hour(s) or same
working day(s). It is further agreed by the Independent Contractor that any claim for compensation
submitted in violation of this clause shall, if paid, be recoverable by KTOC.

5. Indemnity and Hold Harmiess: Independent Contractor represents that it has every legal right to
enter into the Agreement and to perform in accordance with its terms and that it is not and will not
become a party to any Agreement with anyone else which would be in violation of the rights
granted to KTOC hereunder. Independent Contractor will indemnify and hold KTOC harmiess
from and against any losses, damages and liabilities arising out of its performance of this
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agreement to the extent caused by the negligent acts, errors, or omissions of Independent
Contractor. KTOC makes no express warranty, indemnity or hold harmiess agreement.

Independent Contracior Status: It is understood and agreed between the parties that KTOC shall
not be obligated to withhold any federal, state or local taxes from fees paid to the Independent
Contractor, nor shal! KTOC have any liability for such withholding. Further, any required public
liability, public damage and/or Worker’s Compensation Insurances shall be the sole responsibility
of the Independent Contractor.

Confidential Information: Independent Contractor will not disclose directly or indirectly to or
use for the benefit of any third party any secret or confidential information, knowledge or data
acquired by virtue of its relationship with KTOC without the prior written approval of KTOC. It is
understood and agreed by the parties that the obligations of this paragraph shall survive the
expiration or termination of the Agreement.

Non-Assignability: This Agreement may not be assigned or transferred by either party without the
prior writien approval of the other party.

Authority: Independent Contractor’s authority to act under this Agreement can be suspended
upon written or verbal notice by the Tribal Chairman of the KTOC or his/her designee. If verbal
notice is given, it shall be confirmed in writing within five (5) working days.

Termination: This Agreement may be terminated at any time, with or without cause, by either
party, upon notice in writing. Any such termination shall be effective immediately. Independent
Contractor shall invoice KTOC within thirty (30) days of agreement termination for satisfactory
work performed up to termination date.

Complete Agreement: This Agreement constitutes the entire agreement between the parties, and
no amendment or modification hereof shall be effective unless reduced to writing and signed by
both parties.

Severahility: Should any provision of this Agreement be held invalid or unenforceable, such a
holding shalif not affect the validity or enforceability of any other provision thereof.

Copvrights: All original materials, written, photographed, recorded or otherwise collected or
produced by the Independent Contractor pursuant to this Agreement are instruments of
professional services and shall be the sole property of KTOC, upon completion of services and
payment in full of all monies due Independent Contractor.

Ability Certification: The Independent Contractor assures KTOC that they and all their approved
sub-contractors possess the ability and resources necessary for satisfactory completion of the
activities described in the Activities to be Performed.

Certification Regarding Debarment, Suspension and Related Matters: The Independent

Contractor hereby certifies to the best of their knowledge that it or any of its officers or contractors
or sub-contractors:
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1. Are not presently debarred, suspended, proposed for debarment, declared ineligible or
voluntarily excluded from covered transaction by any Federal department or agency;

2. Have not within a three (3) vear period preceding this Agreement been convicted of or had
a civil judgment rendered against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain or performing a public (Federal, State or
local) transaction or agreement under a public transaction; violation of federal or state
antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or
destruction of records, making false statements or receiving stolen property;

3. Are not presently indicted for or otherwise criminally or civilly charged by a government
entity (Federal, State or local) with commission of any of the offenses enumerated in
Paragraph 2 of this certification; and

4, Have not within a three (3) year period preceding this Agreement had one or more public
(Federal, State or local) transactions terminated for cause or default.

16. Applicable Law: This Agreement shall be governed by the laws of the United States of America
and by Karuk Tribal law. In the absence of Federal or Tribal law, the laws of the State of
California shall be applicable. Independent Contractor is required to comply with Office of
Management and Budget Circular A-102 Subpart C § .36 (1)(3,4,5,6,11,12,13). This provision is
not intended to waive KTOC’s sovereign immunity status or submit KTOC to any jurisdiction
inconsistent with such status.

17. Indian Preference: This Contract shall be executed in accordance with the Indian Preference Act
of 1934, 25 CFR Part 5 Preference in Employment and the Karuk Tribe TITLE 5 TERO
Ordinance.

18. Tribal Emplovment Rights Ordinance (TERQO): Independent Contractor acknowledges that a
(1%) TERO fee will be imposed on the gross value of any contract initiated within the
interior/exterior boundaries of the Karuk Ancestral Territory, provided that the total contract or
annual gross revenues meet or exceed $2500.00.

19. Sovereign Immunity: Nothing in this Agreement shall be construed or interpreted to relinquish
the sovereign immunity of the Tribe.

In consideration of the mutual promises of the parties this Agreement is executed on the date first above
written, in duplicate, intending each duplicate to be an original.

INDEPENDENT CONTRACTGR KARUVK TRIBE OF CALIFORNIA
Winzler & Kelly, Engineering Consultants Arch Super. Chairman
633 Third Street ) 64236 Second Avenue

Happy Camp, California 96039

) . F

Eureka, Cglifcfnia 95561

VAT

£

\

J y.

Si gnatﬁre/D ate
TIN/SSN:
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Activities to be Performed:

Scope of Work:
First Steps Toward Developing Renewable Energy and
Energy Efficiency on Tribal Lands Grant

Task 1: Tribal Council participation in analysis and development of Tribal Strategic Epergy Flan

Conduct a preliminary Tribal Council participation meeting in which the Karuk Tribe’s energy vision is
discussed. This discussion may include the Tribe’s overall strategic plan as itrelates to energy and renewable
energy, management of Tribal resources elucidated in the Department of Natural Resources’ Integrated
Resources Management Plan (IRMP) as it relates to energy, and improving Tribal capacity to develop
renewable energy sources. This meeting will provide a forum for Tribal Council to inform the development of

Tribal screening criteria that will be used to evaluate renewable energy options available to the Tribe on trust
lands.

Deliverable: Report summarizing Tribal screening criteria to be developed using Tribal Council
feedback regarding Tribal energy vision with information provided by the Karuk Tribe s Department
of Natural Resources regarding renewable energy goals. Deliverable shall be electronic.

Task 2: Analyze existing energy demand and project future energy demand

.Analyze current energy consumption patterns associated with tribal facilities and operations. This would
include existing residential and non-residential buildings, ceremonial grounds and related facilities on trust
lands. Analyze existing encrgy use patterns and project future energy demand for the Karuk Tribe.

The energy use patterns of up to 50 representative residential structures and up to 10 representative non-
residential structures located on trust lands will be analyzed. Based on the analysis of these representative
structures the Tribe’s energy demands will be estimated using extrapolation based on the population of the
tribe as a whole. Future energy demands wil} be estimated using the best available population growth data.

Deliverable: Report on current and projecied energy demands at Karuk facilities and operations
including residential and non-residential, and other areas identified by the Karuk Tribe of California
on trust land. Deliverable shall be in electronic form.

Task 3: Identify and evaluate opportunities for energy conservation and efficiency measures
Identify specific energy conservation opportunities. The energy conservation opportunities analysis will
consider and recommend measures to reduce energy use when appropriate and increase electrical, mechanical
and thermal efficiencies relevant to Tribal facilities and operations. Up to a total of 20 existing residential
units in the four Karuk communities will be evaluated for energy efficiency and conservation measures.
Recommendations for increased residential efficiency will be developed where appropriate. Up toa total of 5
. existing nonresidential units in the four Karuk communitics will be evaluated for energy efficiency.
Recommendations for increased nonresidential efficiency will be developed where appropriate. Technologies
to improve efficiency will be identified. This could include measures for off peak usage, and potential for
cogeneration to balance usage. More effective insulation, efficiency retrofits, and lighting controis are good
examples of what could be considered for increased thermal and electrical efficiency.
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Deliverable: A report describing the potential energy conservation and efficiency improvement
opportunities that could be employed by the Karuk Tribe. Include cost estimates regarding long-term
maintenance of such equipment and overall durability. Deliverable shall be in electronic form.

Task 4: Assess remewable enersy resource availability
Assess renewable energy resource availability, Conduct preliminary assessment with respect to the selected
renewable energy sources. For example, using the best available data, the preliminary assessment could

include analysis of hydro flows, solar accessibility potential, wind accessibility potential, and/or woody
biomass availability on Karuk Tribal trust lands,

Deliverable: Assessment of generation potential for specific energy vesources such as micro-hydro,
solar electric and solar thermal, wind, biomass energy and/or co-generation. This study will include,
at a minimum, an analysis of the availability of solar electric and small scale hydroelectric energy
generation relevant to Karuk Tribe facilities and operations. Deliverable shall be in electronic form.

Task 5: Evaluate the most promising energy source

Develop criteria specifically based on the Karuk Tribe’s needs as identified in the preliminary participation
meeting with Tribal Council {(See Task 1). Identify and evaluate the most promising energy source specific to
typical structures (residential/non-residential), area, or community using those criteria. Analyze both fixed
costs (1.e., cost of capital equipment, grid/distribution network intertie, maintenance) and variable costs (1.e.,
feedstock fiiel for biomass). Analyze likely energy sales revenues (through power purchase agreements with
the utility) or avoided energy purchase costs, adjusted for intermittency and other generation factors.

Deliverable: A "cost of energy” analysis for the different forms of renewable energy. Description of
technical upgrades necessary to implement the potential renewable energy facilities. Cost estimate
Jfor materials and installation so that each structure could be powered by a renewable energy source.

Include cost estimates regarding long-term maintenance of such equipment and overall durability.

Deliverable shall be electronic.

Task 6: Assessment of renewable energy export off Tribal trust lands

'The potential excess in energy generation, from sources identified in prior tasks, will be projected. Assess
industry rates that could be charged to commercial energy purchasers, to estimate revenue. Consider
conceptual feasibility and potential marketability for the Karuk Tribe to sell power back to the grid. (i.e.
locations and days of sun, water flows, possible storage capacity). Conduct a conceptual analysis of the
economic viability for the form of renewable energy identified in Task 5. Drawing from information
developed in Task 3, prepare a conceptual economic analysis for each of the identified options. A net present
value economic assessment that accounts for conceptual costs and benefits over the life of the project wili be
prepared for each option.

Consider potential future economic conditions based on a sensitivity analysis that examines a range of
economic parameters (financing costs, fuel costs, electricity sales prices, sales of renewable energy credits, and
so forth.). Conduct a preliminary analysis of the capacity of the transmission and distribution grid to accept
generated power from the scale of generation facilities under consideration. Estimate capacity for energy
exports from trust lands. Obtain general information about power purchase, transmission, and interconnection
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agrecments. Evaluate the extent to which there are underserved areas on frust lands, and estimate the
doliat/mile costs of extending the grid to these areas.

Deliverable: Feasibility and potential marketability report for the Karuk Tribe to sell power back fo
the grid. Deliverable shall be in electronic form.

Task 7: Human capacity building.

Facilitate one community meeting in Yreka, one in Happy Camp, and one in Orleans, which the Department of
Natural Resources will organize, where energy conservation and renewable energy concepts are presented and
discussed. Incorporate the Tribal Council, Eco-Cultural Restoration Specialist, Renewable Energy Intern, and
other members of the Karuk Tribe into activities carried out under Tasks 1-4. Research additional training
programs that could provide opportunities for members of the Karuk Tribe to build on skilis already obtained
through participation in Tasks 1-4. Examples of additional traiming programs include renewable energy system
design classes offered through Humboldt State University Extended Education Department.

Deliverable: Energy demand and renewable resource assessment training program. Summary of
renewable energy system design, installation and maintenance training opportunities available to the
Karuk Tribe. Deliverabies shall be in electronic form.

Task 8: Strategic Energy Plan and Energy Options Analysis

Allreports and descriptions prepared under the previous tasks will be compiled into draft and final versions of
the Strategic Energy Plan and Energy Options Analysis. The draft will be submitted to the Karuk Tribe for
review and a presentation made to Tribal Council. The Trmbes comments from the draft review will be
incorporated into a final Plan. Tribal staff shall compile all comments from the Tribe on one copy of the draft
report and shall rectify any conflicts in comments prior to providing them for incorporation into the final
Teport.

Deliverable: Electronic copies of both the drafi and final Strategic Energy Plan and Energy Options
Analysis.

Page6of6
KTOC Independent Coniractor Agreement
Amended 11.2.05
This amended version supercedes ali previous versions



Appendix B: Conservation and Efficiency Measures Analysis by
Abbay Technical Services



Abbay Technical Services

Building Energy Consultants
& Title 24 Reports

Building Energy Assessment

for
The Karuk Tribe

November 2008

1125 16" St., Rm. 216, Arcata CA 95521 Phone: (707) 826-1433







Abbay Technical Services

Primary Energy Consultant / Owner:

Anne M. McQueeney
Building Energy Consultant
Certified Energy Analyst
Certified Energy Plans Examiner
Member of the California Association of
Building Energy Consultants
E-mail: anny@abbaytechnicalservices.com

Karuk Tribe Energy Assessment Project Manager,
Data compiled, processed and analyzed by:

Diane Knight
Building Energy Consultant
E-mail: diane@abbaytechnicalservices.com

Additional consultation provided by:

Neva S. Holladay
Building Energy Consultant
E-mail: neva@abbaytechnicalservices.com

Located in the Stewart School Building
1125 16" St., Rm. 216
Arcata, CA 95521

Phone: (707) 826-1433
Fax: (707) 826-1430
E-mail: anny@abbaytechnicalservices.com

Please visit our Website:
www.abbaytechnicalservices.com







Table of Contents

An Introduction to Abbay Technical ServiCes..........ccocoviiiiiiiiiiiic i,

ST oT0] oL 0 BT Y o]

MEthOdOIOQY ... ..o e e e e e

MOdEliNg ASSUMPLIONS ... . e e ittt ee et e e e et e e e e e e e e eeans

Summaries of Structures and Potential Improvements....................cocevenee.

Structure 1 — 1242 ThooK St., YreKa......cooviiiiii i,

Structure 2 — Karuk Administration, Health & Dental Complex,
Happy Camp. ...

Structure 3 — 230 Axak, Orleans...........coiii i
Structure 4 — 610 Jacobs Way, Happy Camp..........cccevveiiiiiieineiinnennn.
Structure 5 — 63538 Itroop, Happy Camp.......ccovvviiiiiiii e,
Structure 6 — 1529 Apsuun Way, YreKa........c.coovveiieiiiiiiiiiiiieiieeeen,
Structure 7 — 1449 Apsuun Way, Yreka.........cocooevieiii i,
Structure 8 — 440 Virsur Impah, Happy Camp.........cocvvvieiie e i i,
Structure 9 — 250 Axak, Orleans..........co.ooviiii i
Structure 10 — 1336 Tucka Tucka Tee, Yreka..........c.cccvvvieeiiiininnnn.
Structure 11 — 1256 Puh Nay Fitch, Yreka.............ccccooveiiiiiiiiiiinnnn,

Structure 12 — 1231 Thook St., Yreka..........ccooiiiii i e

Structure 13 — 1230 Thook St., YreKa........ooveiee i

10

13

14

18

28

32

36

40

44



Table of Contents - Con't.

Structure 14 — 2501 China Grade Rd., Happy Camp...........cccocvvvennenn. 78
Structure 15 — Karuk Tribal Administration Building —

Apsuun St., YreKa......coooiii e, 82

Structure 16 — 1331 Tucka Tucka Tee, YreKa..........ccoocviviiiii i, 88

Suggestions and Recommendations for Energy Efficiency...................cccee. 92

Standards and Documents Referenced in
The Building Energy Assessment for The Karuk Tribe......................c.ooo.. 97



An Introduction to Abbay Technical Services

Abbay Technical Services has been providing energy consultation and Title 24
energy compliance documentation for over 20 years. Originally established in 1985 by
William N. Abbay, Anne M. McQueeney mentored with Bill Abbay for 11 years before
buying the business in 2001 upon Bill's retirement.

Abbay Technical Services has developed a well-known reputation for providing
straight-forward energy consultation with the most current information to its clients
regarding legislation, conservation and the development of energy efficiency measures
in California. Anne is a Certified Energy Analyst with vast experience in building energy
consulting and an abundance of professional training. She is also a Certified Plans
Examiner for both residential and non-residential applications and a member of the
California Association of Building Energy Consultants (CABEC).

Experience is a key element to doing energy compliance calculations and
building energy consulting. Achieving compliance in the most cost effective way can
best be done by performing many energy calculations in different climate zones. Abbay
Technical Services has done thousands of energy calculations throughout the sixteen
climate zones in California.

Title 24, Part 6 of the California Building Code establishes building energy
efficiency standards for new construction, additions, alterations, and repairs to
residential, commercial and industrial buildings. Since it was first enacted in 1978, the
building energy efficiency standards, along with energy efficient appliances, have
helped Californians save more than $56 billion in electricity and natural gas costs.t
The standards are updated periodically to incorporate new energy efficiency
technologies and methods.

Abbay Technical Services works with engineers, architects, contractors, builders,
developers, and homeowners to educate them on current topics and regulations
regarding energy use, as well as provide the Title 24 energy documentation required for
building permit submittal.

1 - California Energy Commission estimate. http://www.energy.ca.gov/title24/ 8/25/2008




Scope of Services Provided by
Abbay Technical Services

Abbay Technical Services, in cooperation with Winzler & Kelly Consulting

Engineers, has been contracted to provide energy consulting services to assist the
Karuk Tribe and US Department of Energy in implementing its Energy First Steps Grant
Project. Abbay Technical Services’ participation in this project will include the following
elements:

Task :

Task :

Energy Conservation and Efficiency Measures Analysis

Abbay Technical Services will analyze (14) residential structures and (2) non-
residential structures for opportunities to implement energy conservation and
efficiency measures. The structures will be located in the Tribal communities of
Orleans, Happy Camp and Yreka.

Information will be provided by Winzler & Kelly to Abbay Technical Services.
This information may include, but is not limited to: blueprints and/or dimensions
for the residential and non-residential structures; electrical and thermal energy
use and rates for each of the structures within the three given areas; information
regarding equipment used in the homes such as heating and cooling units, water
heaters, window types, lighting wattages, etc. Default assumptions may be
made dependent on when the structure was built. Default assumptions, as
defined by the California Energy Commission (CEC), are installed elements of
the building which would be considered reasonable, common and standard
construction practices at the time the building was constructed.

Deliverable

For each structure analyzed, Abbay Technical Services will provide a report
summarizing the energy conservation and efficiency measures that could be
implemented for the structure. The report will include an estimate of the annual
energy savings that could be realized through their implementation, for all (16)
structures. Three residential structures will be analyzed for the material costs of
the improvements.



Methodology

Abbay Technical Services currently uses EnergyPro, a California Energy
Commission-approved compliance software program designed specifically to analyze
and provide compliance scenarios for clients seeking Title 24 Energy documentation in
both residential and non-residential building projects. One feature of this program is the
ability to analyze a structure’s predicted energy use without the Title 24 filters. It is this
feature that enables us to provide a detailed energy use estimate without the various
credits and debits that the Title 24 software program would normally use.

(NOTE: EnergyPro provides reporting options for either a Natural Gas or Propane
energy source. Kerosene and other alternative energy sources are not an option.
However, it will make no difference in the calculation results as this is primarily a
reporting tool within the program.)

The California Energy Commission (CEC) has defined sixteen climate zones in
California and collects weather data for each of these zones. Each climate zone’s
weather data has been taken, predominantly, from a single weather station within each
zone. The result reflects the weather conditions of the climate zone as a whole and not
the particular climatic conditions of any individual city or building site.? The CEC'’s
statistical energy use data for each of these sixteen zones is used as the basis of the
computer software program to analyze various structures within these zones. An
average energy use scenario can then be created based on this data.

The computer method is capable of calculating space conditioning and water
heating energy use. The method also simulates the thermal behavior of buildings by
calculating heat flows into and out of the various thermal zones of the building. The
program generates a “performance standard” which predicts and compares the energy
use of buildings. This performance standard establishes an energy budget for the
building in terms of energy consumption per square foot of floor area. The CEC has
approved several privately developed computer software programs called Alternative
Calculation Methods (ACMs) for the purpose of creating and analyzing these
performance standards. EnergyPro is one of the CEC-approved ACMs. Computer
methods are the basis of performance standards because of their relative accuracy in
analyzing annual space conditioning and water heating energy use for different
conservation features.®

2 — CEC Joint Appendix for 2005 Building Energy Efficiency Standards
3 — CEC 2005 Non-Residential Compliance Manual



The following steps are a general outline of the process:

¢ Detailed data for the building components must be collected including glazing,
wall, door, roof/ceiling, and floor areas, construction assemblies, window
performance, mass characteristics, equipment specifications, etc.

e Prepare an input file that describes the other thermal aspects of the proposed
design. Input values and assumptions must correctly correspond to the proposed
design.

» The program user chooses construction assemblies from the Joint Appendix IV.*
Certain modifications to the standard construction assemblies can be made to
accommodate project specific conditions. Where it is not possible to choose the
correct corresponding construction assembly, every effort will be made to model
the assembly in the most appropriate and accurate way.

e The following elements, to be included in the computer simulation, must be
consistent with plans and specifications of the building:

= Opaque Exterior Walls: Each opaque exterior wall construction assembly,
as well as wall area, orientation and tilt. Heat capacities or characteristics
necessary to determine the heat capacity (conductivity, mass, volume) of
opaque exterior walls, must be included.

= Doors: All exterior doors must be included.

= Opaque Roofs/Ceilings: Each opaque exterior roof/ceiling construction
assembly, as well as roof/ceiling area, orientation and tilt. Heat capacity or
characteristics necessary to determine the heat capacity (conductivity,
mass, volume) of opaque exterior roof/ceilings, must be included.

» Raised Floors and Slab Floors: Each floor construction assembly, including
floor area to outside or unconditioned space.

= Glass in Walls and Shading: Each exterior vertical glass area, orientation,
tilt, U-factor, and solar heat gain coefficient (SHGC).

= Horizontal (Skylight) Glass and Shading: Each horizontal or skylight glass
area, orientation, tilt, U-factor, and SHGC.

= Thermal Mass: Liquid or solid materials used to store heat for later heating
use or for reducing cooling requirements.

= Cooling and Heating Efficiency: Includes the type of heating and cooling
system, air distribution and the actual efficiencies of the equipment included
in the proposed design.

= Cooling System Capacity: Sensible output capacity of the cooling system
at ARI (Air-Conditioning, Heating and Refrigeration Institute) conditions.

= Heating System Capacity: The output capacity of the heating system.

= Other System Values: All other space conditioning system components
and their associated values.

= Calculate Potential Alterations: Values for each element may be altered to
predict the performance of the building after a desired improvement is
made.

4 — CEC Joint Appendices for the 2005 Building Energy Efficiency Standards for Residential and Non-
Residential Buildings as referenced in the 2005 Non-Residential Compliance Manual.



The software calculates energy use for three main components: the space
conditioning energy, the lighting energy (generally for non-residential buildings), and the
service water heating energy. It does not include energy for plug loads from computers,
appliances, garage ventilation, outdoor lighting, or other miscellaneous energy uses.

The predicted energy use of the existing building without energy improvements is
calculated first. The predicted energy use of the building is then calculated with various
energy improvements. The difference and the percentage of the building’s energy use
with and without various energy improvements can then be determined and a dollar
savings associated with each energy improvement. The energy used by space heating,
cooling, fans, and domestic hot water, is expressed as kilowatt hours for electrical use
and therms for propane or kerosene use. When possible, the energy improvements will
appear in the Appendix B support documentation as “altered”. In other cases, changes
to the building will appear as “existing” or “new”. This is done to account for the
constraints of the software program and to ensure that the most accurate results are
derived.

The CEC and energy analysts from California have made every effort to be as
accurate in data collection, program design, and analysis procedures as possible. It
should be noted that the energy analysis bases the predicted energy use on a
reasonably conservative average household. However, there are many variables which
are beyond the ability of the CEC or energy analysts to collect or control. The largest
contributing factors to variations in energy use is the behavior of the occupants. While
the CEC has attempted to examine the energy use behaviors of California residents, it
cannot be predicted with 100% accuracy how energy users will behave from day-to-day.
The ACM programs and guidelines can only give a representation of average energy
use in California residences.



Modeling Assumptions

For this analysis, all information was first taken directly from architectural design
drawings of the structures themselves which were provided by Winzler & Kelly
Consulting Engineers. In May of 2008, representatives of Winzler & Kelly collected
information about the specific buildings through site visits and inspections where they
observed first hand the actual installed equipment and building components. If there
was a discrepancy between what was called out on the architectural plans and what
Winzler & Kelly representatives observed, the first hand observations were used for the
analysis. Any other required information which was not found and/or confirmed in the
architectural drawings or through the site visit observations was input in the form of
default assumptions. Default assumptions have been tagged in the building
descriptions with an asterisk (*). Please see Appendix A for support information
regarding default building assumptions.

It is assumed that all buildings were wrapped with an air retarding wrap, such as
Tyvek or a similar product.

For fenestration products (including double dome acrylic skylights), in the
absence of performance data rated by the National Fenestration Rating Council
(NFRC), the fenestration has been calculated with default values defined by the CEC
and consistent with the type of windows which were installed. Please see Appendix A
for support documentation regarding default fenestration ratings.

For HVAC systems only the U.S. Department of Energy rated annual fuel
utilization efficiency (AFUE) is used. In cases where it is unclear what the true AFUE
rating is, default values as defined by the CEC, have been used. Please see Appendix
A for support information regarding default AFUE ratings.

For the residential analysis the installed duct insulation wrap was assumed to be
R-4.2, the minimum required value for residential duct insulation at the time of
construction. For the non-residential analysis the installed duct insulation was assumed
to be R-8, the minimum required value for Yreka and Happy Camp at the time of
construction. Please see Appendix A for support information regarding default duct
insulation.

Residential hydronic HVAC systems have been modeled as a combined system
for which the water heater provides heat for both space and water heating.

In the absence of actual installed lighting and lighting use estimates and utility
bills, electrical lighting use has been analyzed conservatively as follows: lighting density
was estimated at 1.3 watts per square foot of habitable spaces within each residential
structure as directed by representatives of Winzler & Kelly Consulting Engineers. For
each structure it has been assumed that a base number of 100 watt incandescent light
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bulbs at an average of five hours a day were used. Then a simple yearly rate
calculation was made from that average based upon rates supplied by Winzler & Kelly.

Rate calculation for lighting electrical service is as follows:

(Number of lamps per structure) x (equivalent kilowatt rating per hour) x
(five hours per day of use) x (365 days) = Total kilowatt hours per year
(Total kilowatt hours per year) x (electrical rate) = estimated cost of
electricity per year

100 Watt Incandescent = 0.1 kWh

26 Watt Compact Fluorescent = 0.026 kWh

The following rates were provided by Winzler & Kelly. The electrical rates include
the bundled rate per kilowatt hour only and do not include any additional service
charges or other taxes and fees associated with the electrical use. The gas rate is
based upon dollars per therm.

Electrical Rates: Happy Camp $0.09699/kWh
Yreka $0.09699/kWh
Orleans $0.11559/kWh

Kerosene Rate: $3.65/gallon @ 135,000 Btu/gallon = $0.000027/Btu
~$2.70/therm

Propane Rate: $3.00/gallon @ 91,300 Btu/gallon = $0.000033/Btu
~$3.30/therm

A lighting analysis has not been performed on the non-residential buildings due
to the absence of the installed lighting equipment and their associated wattages.
However, a chart has been included explaining the maximum allowed wattages under
California’s 2005 Title 24 for each space to assist the Tribe in determining the most
efficacious lighting while still maintaining or improving the quality of the task lighting in
each space.

When possible, specification sheets consistent with the installed equipment have
been included for reference. Only the pages which apply have been included as some
specification booklets can be quite lengthy. Most specification sheets can be found
online. Please see Appendix A for those equipment specification cut sheets which have
been included. In some cases, certain equipment and their performance data is no
longer available. In these cases default values, as defined by the CEC, have been
used. Please refer to the manuals and support literature which was provided with the
installed equipment for more detailed information regarding the performance of this
equipment.

11



Abbay Technical Services has made every effort to model all buildings accurately
and appropriately according to the building materials as well as equipment installed and
observed in line with the guidelines set forth by the CEC. Please note that all energy
use and the cost savings reported in this document are for estimation purposes only
and is not meant to reflect the exact energy usage or cost savings of any of the
buildings. Abbay Technical Services cannot be held responsible for errors as a result of
incorrect information, conflicts between equipment specified in the architectural plans
and that which is installed, or assumptions made on a good-faith basis.
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Summaries of Structures
And Potential Energy Improvements
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Structure 1

1242 Thook St.
Yreka, CA
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Description:

YV WV VYV VV VVVVVVY

Structure 1

1242 Thook St.
Yreka, CA

Total Conditioned Area: 3328 ft?
Multi-Family, one story apartment building with four 2 bedroom units
Built approximately 1992
Front Orientation: Southwest, 225°
Climate Zone: 16
Ceilings: Flat
Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation
Existing windows: Double pane metal framed with clear glass*
Existing HVAC: Kerosene Monitor 441 wall heater at 83% AFUE', electric
baseboard heaters at 1500 watts* in each bedroom
Existing DHW: Electric A.O. Smith EES, 40 gallon storage tank with
Energy Factor of 0.89
Utility Service: Electricity $0.09699/Kilowatt hour

Kerosene $2.70/Therm
Lighting Density: 1.3 Watts/ ft* @ 3328 ft* ~(43) 100 watt incandescent
bulbs

* - Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 1

1242 Thook St.
Yreka, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

Whole Building As-Built w/ Energy Improvements |%Energy Savings| Approx.
ltem Cost
Existing Possible Savings/yr
Condition  kWh/yr therms/yr | Improvement kWh/yr therms/yr| Electric  Gas
Double Pane Double Pane
Windows Metal Frame Vinyl Frame | 37,058 493 9.5% 12% | $558.77
Clear w/ Low E
Attic Insulation R-38 R-49 38,979 541 4.8% 3.4% | $242.86
Attic & Floor
Insulation R-38, R-19 R-49, R-22 | 38,852 530 5.1% 54% | $284.87
Kerosene ) L L L
HVAC 83% O - -
Domestic Hot . 40,954 560
Water Electric
EF 0.89
(43) 26 Watt
Lighting fﬁgéiggs\é\gﬁ: Compact | 35,146 | 560 | 14.2% | 0% | $563.32
Fluorescent
All Upgrades All All 30,821 | 462 [24.7% |17.5% | $1,247.40
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Structure 1

Electrical Energy Use Savings

@ Existing Electric Use
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Energy Improvements

Approx. Cost Savings per Year

Windows
$559

Lighting
$563

Attic & FIr Ins Attic Ins
$285 $243
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Structure 2

Karuk Administration, Health & Dental Complex
Happy Camp, CA

Administration, Planning Wing
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Structure 2

Karuk Administration, Health & Dental Complex
Happy Camp, CA

Health Wing
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Structure 2

Karuk Administration, Health & Dental Complex
Happy Camp, CA

Dental Wing
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Structure 2

Karuk Administration, Health and Dental Complex
Happy Camp, CA

Description:

» Total conditioned area: 11,092 ft?

» One story, administration building including offices, health and dental
exam and operation rooms, large multi-purpose meeting room, conference
rooms, restrooms and storage rooms
Built approximately 1995 to 2002 in separate stages
Front Orientation: Southwest, 225°
Climate Zone: 16
Ceilings: Flat and vaulted
Existing Insulation: Concrete masonry units with varied furring and rigid
insulation, R-21 insulation in skylight wells, partial exterior underground
walls, slab-on-grade floors, R-38 ceiling insulation
Existing windows: Double pane, metal framed windows and doors with
clear glass*

Existing skylights: Single pane, metal framed with clear glass*
Existing HVAC: Heat pumps and gas forced air units*
Existing DHW: Electric 40 gallon storage water heaters, Energy Factor
0.98, electric tankless water heaters, Energy Factor 0.92
Utility Service: Electricity $0.09699/Kilowatt Hour

Propane  $3.30/Therm
Lighting Density: Lighting density has not been calculated for this
building. Please see chart which explains maximum allowed wattages
under California 2005 Title 24.

YVVYVYVYV

YV V VVV V

*- Indicates a default assumption
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Structure 2

Karuk Administration, Health & Dental Complex
Happy Camp, CA

Energy Cost Savings Analysis for
Envelope, HVAC, and DHW

As-Built w/ Energy Improvements %Energy Savings Approx.
Item Cost
Existing Possible Savings/yr
Condition kWh/yr therms | Improvement kWh/yr therms | Electric Gas
Double Double
Pane
Pane
Metal ;
Vinyl
. Frame Frame
Windows Clear, W/ Low E 147,079 2,466 4.7% 15.4% 1$2,194.19
Skylights Skyli ht’
Single YIghts
NFRC
Metal
rated
Frame
Attic Insulation R-38 R-49 153,945 2,733 0.3% 6.3% | $647.16
Attic & Floor Insulation R-38, Slab --- --- --- --- --- ---
HVAC
Assorted
Zones: heat pumps
1,2,3,4,5,6,7 10 SEER,
w/ All systems
Dental Zones: Assorted increased
1,2,3,4 Forced Air to
I 0,
Units 92% 154 391| 2,916 ig gggg
131,628 | 2,283 14.7% | 21.7% |$4,296.68
Heating & Perform
Cooling duct
Server Room units testing and
10 SEER sealing
8 HSPF
R-8 duct
wrap
Electric
Storage
Domestic Hot Water EF 0.86
Electric
Tankless
EF 0.98
All Upgrades All All 127,841 | 1,780 | 17.2% | 39.0% |$6,323.88
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Structure 2

kWh/yr

Electrical Energy Use Savings
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64000 -+
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Energy Improvements

Approx. Cost Savings per Year

Windows
$2,194
HVAC
$4,297 Attic Ins
$647
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Karuk Administration,
Health & Dental Complex
Administration Wing

Maximum Allowed Wattages under California’s 2005 Title 24

Room/Number Occupancy Area Allowed Watts/ft Total Allowed Watts
Entry/Waiting 101 Lobby/Main Entry 438ft? 15 657
Custodial 102 Commercial, Industrial Storage ~ 55ft 0.6 33
Secretary 103 Office 206ft? 1.2 247.2
Elect Data 104 Electrical/Mechanical Room 124ft* 0.7 86.8
Office 105 Office 1711t 1.2 205.2
Coffee 106 Office 471t 1.2 56.4
Toilet 107 Corridor/Restroom/Support 53ft 0.6 31.8
Workroom 108 Office 258ft* 1.2 309.6
Fiscal 109 Office 578ft? 1.2 693.6
Office 110 Office 145ft* 1.2 174
Office 111 Office 138ft° 1.2 165.6
Office 112 Office 253ft? 1.2 303.6
Hall 113 Corridor/Restroom/Support 223ft? 0.6 133.8
Conference 114 Convention/Conference/Meeting ~ 241ft* 14 337.4
Restrooms 115/116 Corridor/Restroom/Support 109ft? 0.6 65.4
Mechanical 117 Electrical/Mechanical Room 123ft* 0.7 86.1
Files/Coffee 118 Office 123ft° 1.2 147.6
Census/Enrollment 119 Office 273ft° 1.2 327.6
Office 120 Office 145ft 1.2 174
Office 121 Office 145ft* 1.2 174
Office 122 Office 138ft? 1.2 165.6
Office 123 Office 138ft? 1.2 165.6
Office 124 Office 138ft° 1.2 165.6
Office 123 Office 138ft* 1.2 165.6
Total 5072.1 watts
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Karuk Administration,
Health & Dental Complex
Health Wing

Maximum Allowed Wattages under California’s 2005 Title 24

Room/Number Occupancy Area Allowed Watts/ft Total Allowed Watts
Meeting Room 201 Convention/Conference/Meeting 7401t 1.4 1036
Office 202 Office 238ft* 1.2 285.6
Office 203 Office 1746 1.2 208.8
Office 204 Office 135ft* 1.2 226.8
Office 205 Office 189ft* 1.2 226.8
Men RR 206 Corridor/Restroom/Support 49ft? 0.6 29.4
Women RR 207 Corridor/Restroom/Support 49ft? 0.6 29.4
Corridor 208 Corridor/Restroom/Support 166ft? 0.6 99.6
Corridor 209 Corridor/Restroom/Support 328ft° 0.6 196.8
Storage 210 Commercial, Industrial Storage ~ 60ft® 0.6 36
Storage 211 Commercial, Industrial Storage ~ 48ft 0.6 28.8
Mechanical 212 Electrical/Mechanical Room  18ft° 0.7 12.6
Total 2416.6 Watts
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Karuk Administration,
Health & Dental Complex

Dental Wing
Maximum Allowed Wattages under California’s 2005 Title 24

Room/Number Occupancy Area Allowed Watts/ft Total Allowed Watts
Medical Exam 101 Medical/Clinical Care 152ft* 1.2 182.4
Medical Exam 102 Medical/Clinical Care 152ft* 1.2 182.4
Records 103 Medical Records 100ft* 1.8 180
Medical Office 104 Office 152f* 1.2 182.4
Storage 105 Corridor/Restroom/Support 36ft” 0.6 21.6
Utility 106 Commercial/industrial/Storage ~ 29ft? 0.6 17.4
Pharmacy 107 Pharmacy/Medicine Room 35ft? 1.2 42
Unisex 108 Corridor/Restroom/Support 49ft* 0.6 29.4
Corridor 109 Corridor/Restroom/Support  294ft> 0.6 176.4
Medical Lab 110 Laboratory 79ft? 1.8 142.2
Reception 111 Office 84ft? 1.2 100.8
Men 112 Corridor/Restroom/Support 52ft* 0.6 31.2
Tele/Data 113 Electrical/Mechanical Room 28ft? 0.7 19.6
Lobby 114 Lobby/Main Entry 471t 1.5 706.5
Women 115 Corridor/Restroom/Support 52t 0.6 31.2
Corridor 116 Corridor/Restroom/Support 33t 0.6 19.8
Dental Lab 117 Laboratory 116ft° 1.8 208.8
Operatory 118 Operating Room 196ft? 2.2 431.2
Operatory 119/120 Operating Room 3341t 2.2 734.8
Dental Office 121 Office 123ft* 1.2 147.6
Conference 122 Convention/Conference/Meeting  157ft* 1.4 219.8
Office 123 Office 138ft* 1.2 165.6
Open Office 124 Office 283ft? 1.2 339.6
Corridor 125 Corridor/Restroom/Support 330ft* 0.6 198

- Continued next page -
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Karuk Administration,
Health & Dental Complex

Dental Wing - Cont’d
Maximum Allowed Wattages under California’s 2005 Title 24

Room/Number Occupancy Area Allowed Watts/ft Total Allowed Watts

Office 126 Office 145ft? 1.2 174

Office 127 Office 132ft? 1.2 158.4

Office 128 Office 125ft? 1.2 150

Office 129 Office 138ft? 1.2 165.6

Copier 130 Office 100ft? 1.2 120

Mechanical 131  Electrical/Mechanical Room 42ft 0.7 294

Mechanical 132  Electrical/Mechanical Room 45ft 0.7 31.5

Mechanical 133  Electrical/Mechanical Room 14ft? 0.7 9.8
Total 5349.4 Watts

Spaces have been named according to their referenced labels from the architectural drawings provided
for this analysis.

Please see “Modeling Assumptions” for guidelines on calculating total wattages for non-residential
buildings.
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Structure 3

230 Axak
Orleans, CA
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Structure 3

230 Axak
Orleans, CA
Description:

> Total conditioned area: 976 ft?

» One story, single family, 2 bedroom house

» Built approximately 1994

> Front Orientation: East, 90°

» Climate Zone: 2

» Ceilings: Flat

» Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, slab on-
grade floor, R-38 ceiling insulation

» Existing windows: Double pane, metal framed with clear glass*

» Existing HVAC: Combined hydronic forced air system incorporating
domestic water heater and air handler, evaporative cooling,* R-4.2 duct
wrap*, wood stove as a secondary heating source (not modeled)

» Existing DHW: Propane 50 gallon storage tank with Energy Factor of

0.525*
> Utility Service: Electricity $0.11559/Kilowatt hour
Propane $3.30/ Therm
> Lighting density: 1.3 Watts/ ft* @ 976 ft* ~(13) 100 watt incandescent
bulbs

* - Indicates a default assumption
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Structure 3

230 Axak

Orleans, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements %Energy Savings Approx.
Item Cost
Existing Possible Savings/yr
Condition  kWh/yr therms/yr | Improvement kWh/yr therms/yr| Electric  Gas
D;::ée unble Pane . .
Windows Metal Erame Vinyl Frame | 5,376 449 16.7% | 29.1% | $731.57
w/ Low E
Clear
Attic Insulation R-38 R-49 5,995 513 7.1% 19% $448.82
Attic & Floor R-38, R-19,
Insulation Slab T o o T
Combined R-6 duct
Hydronic w/ wrap
Combined air handler perform duct $409.07
BL%Jnlc HVAC & | R-4.2duct | 452 633 sealing and 6.396 511 0.9% | 19.3% '
wrap testing
Propane Propane
DHW DHW
EF 0.525 EF 0.62
(13) 26 Watt
Lighting %2; :ggs\(’:‘f:]t: Compact | 4,696 | 633 | 272% | 0% | $202.98
Fluorescent
All Upgrades All All 3,806 | 427 41.0% 32.5% | $985.65

30




Structure 3

Electrical Energy Use Savings
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Approx. Cost Savings per Year

Lighting
$203

HVAC $732

$409

Attic Ins
$449
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Structure 4

610 Jacobs Way
Happy Camp, CA

32



Structure 4

610 Jacobs Way
Happy Camp, CA

Description:

Total conditioned area: 1610 ft?

One story, single family, 5 bedroom home

Built approximately 1992

Front Orientation: West, 270°

Climate Zone: 16

Ceilings: Flat and vaulted

Existing insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation

Existing windows: Double pane, metal framed with clear glass*
Existing Skylights: Double dome acrylic curb mount*

Existing HVAC: 1500 watt* electric baseboard heaters in bedrooms and
bathrooms, wood stove as a secondary heat source (not modeled)
Existing DHW: Electric 50 gallon storage tank, Energy Factor of 0.89
Utility Service: Electricity $0.09699/Kilowatt hour

Lighting density: 1.3 Watts/ ft* @ 1610 ft?~(21) 100 watt incandescent
bulbs

YVVV VVV VVVVVYVVYY

* - Indicates a default assumption
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Structure 4

610 Jacobs Way

Happy Camp, CA

Energy Cost Savings Analysis for

Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements  PoEnergy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yr| Improvement kWh/yr therms/yr| Electric  Gas
Double Pane
Metal Frame Double Pane
Clear Vinyl Frame
Windows Skylights w/ Low E, 23,909 --- 15.2% --- $415.41
Double Dome Skylights
Acrylic curb NFRC rated
mount
Attic Insulation R-38 R-49 26,373 --- 6.5% --- $176.42
Attic & Floor
Insulation R-38, R-19 R-49, R-22 |26,186 --- 7.1% --- $194.56
HVAC Electric 28,192 S
Baseboards e e T
Domestic Hot Electric
Water EF 0.89
(21) 100 (21) 26 Watt
Lighting Watt Compact 25,355 --- 10.1% --- $275.16
Incandescent Fluorescent
All Upgrades All All 20,502| --- |27.3% --- $745.85
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Structure 4

Electrical Energy Use Savings
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Approx. Cost Savings per Year
Lighting
$275
Windows
$415
Attic & Flr Ins
$195
Attic Ins
$176
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Structure 5

63538 Itroop
Happy Camp, CA
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Structure 5

63538 Itroop
Happy Camp, CA

Description:

> Total conditioned area: 1280 ft?

» One story, single family, 3 bedroom home

» Built approximately 1997

> Front Orientation: East-southeast, 113°

» Climate Zone: 16

» Ceilings: Flat and vaulted

» Existing insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation

» Existing windows: Double pane, metal framed with clear glass*

» Existing skylights: Double dome acrylic curb mount*

» Existing HVAC: Propane Payne PY1PNBO03606, 83% efficient roof
mounted forced air unit with cooling*, R-4.2 duct wrap*, home also has a
fuel oil stove as a secondary heating source (not modeled)

» Existing DHW: Propane Rheem 41V50P, 50 gallon storage tank, Energy

Factor of 0.54
» Utility Service: Electricity $0.09699/Kilowatt hour
Propane  $3.30/Therm
> Lighting density: 1.3 Watts/ft’@ 1280 ft*> ~(17) 100 watt incandescent
bulbs

* - Indicates a default assumption
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Structure 5

63538 Itroop
Happy Camp, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements %Energy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition  kWh/yr therms/yr | Improvement kWh/yr therms/yrl Electric Gas
Double Pane Double Pane
Metal Frame Vinyl Frame
Windows Clear, w/ Low E, o o
Skylights Skylights 7,493 | 787 10.5% | 18.1% $659.84
Double Dome NFRC rated
Acrylic
Attic Insulation R-38 R-49 8,323 | 867 0.6% 9.8% $315.34
Attic & Floor R-38, R-19 R-49 R-22 0 o
Insulation 8,322 | 857 0.6% 10.8% $348.44
Propane
Propane FAU 92%,
FAU 16 SEER
HVAC 83%, 8,376 | 961 R-6 0 0
9.7 SEER, duct wrap, 7,752 | 865 7.4% 10% $377.32
R-4.2 Perform
duct wrap duct testing
and sealing
Domestic Hot Propane Propane
Water EF 0.54 EF 0.62 8,376 | 926 0% 3.6% $115.50
(17) 100 Watt (17) 26 Watt
Lighting Incandescent Compact 6,080 | 961 27.4% 0% $222.69
Fluorescent
All Upgrades All All 4,740 | 563 | 43.4% | 41.4% | $1,666.06
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Structure 5

Electrical Energy Use Savings
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Energy Improvements

Approx. Cost Savings per Year

Lighting
$223
DHW Windows
$116 $660
HVAC
$377
Attic & FIr Ins Attic Ins
$348 $315
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Structure 6

1529 Apsuun Way
Yreka, CA
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Structure 6

1529 Apsuun Way
Yreka, CA

Description:
Total conditioned area: 1303 ft?
One story, single family, 2 bedroom home
Built approximately 2001
Front Orientation: Northeast, 45°
Climate Zone: 16
Ceilings: Flat and vaulted
Existing insulation: 2 x 6 wood framing with R-19 wall insulation, slab on
grade floors, R-38 ceiling insulation
Existing windows: Double pane, vinyl framed with clear glass*
Existing HVAC: Weatherking WRKA-A036JKD6E 76%', 10 SEER*, R-4.2
duct wrap*
Existing DHW: Propane State Select PR6 40 POCT, 40 gallon storage
tank, Energy Factor of 0.62
Utility Service: Electricity $0.09699/Kilowatt hour
Propane  $3.30/Therm
Lighting density: 1.3 Watts/ft> @ 1303 ft*> ~(17) 100 watt incandescent
bulbs

YV V. VYV VV VVVVVVY

* - Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 6

1529 Apsuun Way
Yreka, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements %Energy Savings Approx.
Iltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yr| Improvement kWh/yr therms/yr| Electric Gas
Double Pane D;;:(Iae
1 0, 0,
Windows Vinyl Frame Vinyl Frame 6,879 923 9.9% 10.9% $446.42
Clear
w/ Low E
Attic Insulation R-38 R-49 7,259 | 926 4.9% 10.6% $399.66
Attic & Floors R-38, L L L o L
Insulation Slab -
Heating &
Heating & Cooling unit
Cooling unit 92%, 16
HVAC 76%, SEER, R-6 o o
10 SEER, 7637 | 1036 duct wrap, 7,314 | 866 4.2% 16.4% $592.33
R-4.2 duct perform duct
wrap testing and
sealing
Domestic Hot Propane
Water EF 0.62
17) 26 Watt
I (17) 100 Watt ( o o
Lighting Incandescent Compact 5,341 | 1036 30.1% 0% $222.69
Fluorescent
All Upgrades All All 4,619 | 827 | 39.5% | 20.2% | $982.40
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Structure 6

Kwh/yr

Electrical Energy Use Savings
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Energy Improvements
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Gas Energy Use Savings
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Approx. Cost Savings per Year

Lighting
$223 Windows
$446

$592

Attic Ins
$400
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Structure 7

1449 Apsuun Way
Yreka, CA
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Structure 7

1449 Apsuun Way
Yreka, CA

Description:
Total conditioned area: 1408 ft?
One story, single family, 3 bedroom home
Built approximately 2001
Front Orientation: Northeast, 45°
Climate Zone: 16
Ceilings: Flat and vaulted
Existing insulation: 2 x 6 wood framing with R-19 wall insulation, slab on
grade floors, R-38 ceiling insulation
Existing windows: Double pane, vinyl framed with clear glass*
Existing HVAC: Weatherking WRKA-A036JKD6E 76%', 10 SEER*,
R-4.2 duct wrap*
Existing DHW: Propane State Select PR6 40 POCT 52, 40 gallon storage
tank, Energy Factor of 0.62
Utility Service: Electricity $0.09699/Kilowatt hour
Propane $3.30/Therm
Lighting density: 1.3 Watts/ ft* @ 1408 ft* ~(18) 100 watt incandescent
bulbs

YV VWV V VV VVVVVVY

* - Indicates a default assumption
t - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Energy Cost Savings Analysis for

Structure 7
1449 Apsuun Way

Yreka, CA

Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements %Energy Savings Approx.
Iltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yr| Improvement kWh therms | Electric Gas
Double Pane D;;r?ée
1 0, 0,
Windows Vinyl Frame Vinyl Frame 7,308 943 7.9% 10.6% $430.70
Clear
w/ Low E
Attic Insulation R-38 R-49 7,586 940 4.4% 10.9% $413.64
Attic & Floors R-38, o o o o o
Insulation Slab -
Propane
0,
Propane FAU FAU 92%,
76%, 16 SEER,
HVAC 10 SEER, R6duct | 7671 | 883 | 34% | 16.3% | $593.50
R-4.2 duct 7,938 | 1,055 wrap
Wra perform duct
P testing and
sealing
Domestic Hot Propane
Water EF 0.62
18) 26 Watt
I (18) 100 Watt ( o o
Lighting Incandescent Compact 5,507 | 1,055 | 30.6% 0% $235.78
Fluorescent
All Upgrades All All 4,905 | 847 | 38.2% | 19.7% | $980.56
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Structure 7
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Electrical Energy Use Savings
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Approx. Cost Savings per Year

Lighting
$236 Windows
$431

Attic Ins
$414
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Structure 8

440 Vursur Impah
Happy Camp, CA
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Structure 8

440 Virsur Impah
Happy Camp, CA

Description:

> Total conditioned area: 1112 ft?

» One story, single family, 2 bedroom home

» Built approximately 1997

> Front Orientation: North, 0°

» Climate Zone: 16

» Ceilings: Flat and vaulted

» Existing insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation

» Existing windows: Double pane, metal framed with clear glass*

» Existing HVAC: Propane roof mounted HVAC 78%*, Unitary Products Air
Conditioner H2RA030506D, 9.7 SEER*, R-4.2 duct wrap*

» Existing DHW: Propane Rheem 41V50P, 50 gallon storage tank, Energy
Factor of 0.54

» Ultility Service: Electricity $0.09699 / Kilowatt hour

Propane $3.30/ Therm
> Lighting density: 1.3 Watts/ft* @ 1112 ft* ~(14) 100 watt incandescent

bulbs

* - Indicates a default assumption
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Energy Cost Savings Analysis for

Structure 8

440 Virsur Impah
Happy Camp, CA

Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements %Energy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition  kWh/yr therms/yr | Improvement kWh/yr therms/yr| Electric Gas
Windows Double Pane D;;r?ée
0, 0,
Metal Frame Vinyl Frame 6,241 769 8.2% 19% $647.93
Clear
w/ Low E
Attic Insulation R-38 R-49 6,754 865 0.6% 8.9% $281.37
Attic & Floor o o
Insulation R-38, R-19 R-49, R-22 | 6,754 856 0.6% 9.8% $311.07
Propane
Propane FAU 92%,
FAU 78%, A/C 16
HVAC A/C 9.7 SEER, R-6 o o
SEER, 6.797 949 duct wrap, 6,387 817 6% 13.9% | $475.37
R-4.2 duct perform duct
wrap testing and
sealing
Domestic Hot Propane Propane
0, 0,
Water EF 054 EF 0.62 6,797 915 0% 3.6% $112.20
14) 26 Watt
N (14) 100 Watt ( 0 0
Lighting Incandescent Compact 4,906 949 27.8% 0% $183.41
Fluorescent
All Upgrades All All 4,090 | 670 39.8% | 29.4% | $1,183.22
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Structure 8

Electrical Energy Use Savings

m Existing Electric Use

m Electric Use w/
Upgrades

Energy Improvements

Gas Energy Use Savings

@ Existing Gas Use
m Gas use w/ Upgrades

Therms/yr

Energy Improvements

Approx. Cost Savings per Year

Lighting
$183

DHW

Windows

$112 $648
HVAC
$475
Attic Ins
Attic & FIr Ins $281

$311
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Structure 8
Materials Cost Analysis

Estimated cost of materials for upgrades are based on commonly used building
materials and home appliances which are widely available at many retail outlets. Cost
estimates given are for the specific material named and do not include installation,
delivery fees, taxes or other associated costs. All costs are estimates only and may
vary by brand, store, quality and/or region.

New attic insulation may be added over existing insulation to increase its
effectiveness so long as the integrity of the existing insulation has not been
compromised. Inspect insulation carefully to determine if the existing insulation should
be replaced with a higher quality material.

Adding insulation to floors is not practical or cost effective. Older existing floor
insulation is easily damaged due to sagging, animal activity under houses, moisture and
a variety of other causes which lower its effective R-value. The best way to improve
insulation in floors is to remove old insulation and replace it with new high quality
materials.

Material/ Estimated Materials Estimated Cost of
Equipment Price Required Material/Equipment
R-11 Batt
Attic Insulation $0.23 / sf 1,121 sf $257.83
R-22 Batt
Floor Insulation $0.85 / sf 1,112 sf $945.20
Vinyl Framed
Double Pane
Windows w/ Low E $14.58 / sf 180 sf $2,624.40
Propane
Water Heater
Energy Factor 0.62 $459.00 1 unit $459.00

Total Estimated Cost of Materials $4,286.43
Simple Payback Compared to “All Upgrades” Savings = 3.6 years
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Structure 9

250 Axak
Orleans, CA
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Structure 9

250 Axak
Orleans, CA
Description:
> Total conditioned area: 1606 ft?
» One story, single family, 4 bedroom home
» Built approximately 1994
> Front Orientation: South, 180°
» Climate Zone: 2
» Ceilings: Flat
» Existing insulation: 2 x 6 wood framing with R-19 wall insulation, slab on
grade floors, R-38 ceiling insulation
» Existing windows: Double pane, metal framed with clear glass*
» Existing HVAC: Combined hydronic forced air system incorporating
domestic water heater and air handler, evaporative cooling*,
R-4.2 duct wrap*
» Existing DHW: Propane Apollo 5010, 50 gallon storage tank *, Energy

Factor of 0.525*
> Utility Service: Electricity $0.11559/Kilowatt hour
Propane  $3.30/Therm
> Lighting density: 1.3 Watts/ft? @ 1606 ft* ~(21) 100 watt incandescent
bulbs

* - Indicates a default assumption
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Structure 9

250 Axak
Orleans, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements %Energy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yr Improvement kWh/yr therms/yr| Electric Gas
Double
Double Pane Pane
Windows Metal Frame Vinyl 8,378 593 11.7% 28.6% $913.82
Clear Frame
w/ Low E
Attic Insulation R-38 R-49 8,878 647 6.4% 22.1% $677.83
Attic & Floor R-38, R-19,
Insulation Slab
Combined
Combined Hydronic w/ wr:_G du;:t
Hydronic HVAC Air handler, P, pertorm
& DHW R-4.2duct | 9489 | 831 | ducttesting
' and sealing,| 9,435 676 0.6% 18.7% $517.74
wrap,
Propane
Propane DHW
DHW EF 0.62
EF 0.525 '
(21) 26
Lighting (21) 100 Watt Watt
Incandescent Compact 6,652 831 29.9% 0% $327.93
Fluorescent
All Upgrades All All 5,746 | 582 | 39.4% | 30.0% | $1,254.24
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Structure 9
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Energy Improvements

Approx. Cost Savings per Year
Lighting
$328

Windows
$914

HVAC

$518

Attic Ins
$678
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Structure 9
Materials Cost Analysis

Estimated cost of materials for upgrades are based on commonly used building
materials and home appliances which are widely available at many retail outlets. Cost
estimates given are for the specific material named and do not include installation,
delivery fees, taxes or other associated costs. All costs are estimates only and may
vary by brand, store, quality and/or region.

New attic insulation may be added over existing insulation to increase its
effectiveness so long as the integrity of the existing insulation has not been
compromised. Inspect insulation carefully to determine if the existing insulation should
be replaced with a higher quality material.

Adding insulation to floors is not practical or cost effective. Older existing floor
insulation is easily damaged due to sagging, animal activity under houses, moisture and
a variety of other causes which lower its effective R-value. The best way to improve
insulation in floors is to remove old insulation and replace it with new high quality
materials.

Material/ Estimated Materials Estimated Cost of
Equipment Price Required Material/Equipment
R-11 Batt
Attic Insulation $0.23 / sf 1,606 sf $369.38
R-22 Batt
Floor Insulation $0.85 / sf 1,606 sf $1,365.10
Vinyl Framed
Double Paned
Windows w/ Low E $14.58 / sf 204 sf $2,974.32
Propane
Water Heater
Energy Factor 0.62 $459.00 1 unit $459.00

Total Estimated Cost of Materials $5,167.80
Simple Payback Compared to “All Upgrades” Savings = 4.1 years



(Blank Page)

59



Structure 10

1336 Tucka Tucka Tee
Yreka, CA
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Description:

YV WV VYV VV VVVVVVY

Structure 10

1336 Tucka Tucka Tee
Yreka, CA

Total conditioned area: 3627 ft?
Multi-Family, two story apartment building with three 3-bedroom units
Built approximately 1992
Front Orientation: Northwest, 315°
Climate Zone: 16
Ceilings: Flat
Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation
Existing windows: Double pane, metal framed with clear glass*
Existing HVAC: Kerosene Monitor 441 wall heater at 83%",
electric baseboard heaters at 1500 watts* in each bedroom
Existing DHW: Electric A.O. Smith EES, 40 gallon storage tank, Energy
Factor of 0.89
Utility Service: Electricity $0.09699/Kilowatt hour
Kerosene $2.70/Therm
Lighting Density: 1.3 Watts/ft? @ 3627 ft* ~(47) 100 watt incandescent
bulbs

* - Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 10
1336 Tucka Tucka Tee

Energy Cost Savings Analysis for

Yreka, CA

Envelope, HVAC, DHW, and Lighting

Whole Building As-Built w/ Energy Improvements %Energy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yr Improvement kWh/yr therms/yr|Electric  Gas
Double
Double Pane Pane
Windows Metal Frame Vinyl 38,695 428 9.8% 12.7% $574.37
Clear Frame
w/ Low E
Attic Insulation R-38 R-49 39,853 484 7.1% 1.2% $310.86
ﬁg‘ﬁlj‘tigfor R-38, R-19 R-49, R-22 | 39,761 | 475 | 7.3% | 3.1% | $344.08
HVAC Kerosene
83%
Domestic Hot Electric 42,891 490
Water EF 0.89
(47) 26
Lighting (47) 100 Watt Watt
Incandescent Compact 36,543 490 14.8% 0% $615.69
Fluorescent
All Upgrades All All 31,814 | 415 | 25.8%| 15.3% | $1,276.80
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Structure 10
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Windows

Lighting 4574
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Attic & FIr Ins
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Structure 11

1256 Puh Nay Fitch
Yreka, CA

64



Structure 11
1256 Puh Nay Fitch

Yreka, CA
Description:

> Total conditioned area: 5010 ft?

» Multi-Family, two story apartment building with 4 units with two 3-bedroom
units and two 4-bedroom units

> Built approximately 1992

> Front Orientation: Northwest, 315°

» Climate Zone: 16

» Cellings: Flat

» Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation

» Existing windows: Double pane, metal framed with clear glass*

» Existing HVAC: Kerosene Monitor 441 wall heater at 83%,
electric baseboard heaters at 1500 watts* in each bedroom

» Existing DHW: Electric A.O. Smith EES, 40 gallon storage tank, Energy
Factor of 0.89

> Utility Service: Electricity $0.09699/Kilowatt hour

Kerosene $2.70/Therm
> Lighting Density: 1.3 Watts/ft* @ 5010 ft?* ~(65) 100 watt incandescent

bulbs

* - Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 11
1256 Puh Nay Fitch

Energy Cost Savings Analysis for

Yreka, CA

Envelope, HVAC, DHW, and Lighting

Whole Building As-Built w/ Energy Improvements %Energy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yrimprovement kWh/yr therms/yr| Electric Gas
Double
Double Pane Pane
Windows Metal Frame Vinyl 52,043 545 10.9% | 12.9% $838.37
Clear Frame
w/ Low E
Attic Insulation R-38 R-49 54,119 620 7.4% 1.0% $434.52
ﬁfgslj‘tio‘:n'oor R-38, R-19 R-49,R-22 | 53,987 | 608 | 7.6% | 2.9% | $479.72
Kerosene
HVAC 83%
Domestic Hot Electric 58,432 626
Water EF 0.89
(65) 26
Lighting (65) 100 Watt Watt
Incandescent Compact 49,653 626 15.0% 0% $851.48
Fluorescent
All Upgrades All All 42,498 | 528 | 27.3%| 15.7% | $1,810.04
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Structure 11
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Approx. Cost Savings per Year

Lighting Windows
$851 $838
Attic & FIr Ins Attic Ins
$480 $435
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Structure 12

1231 Thook
Yreka, CA
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Description:

YV WV VYV VV VVVVVVY

Structure 12

1231 Thook
Yreka, CA

Total conditioned area: 4836 ft?
Multi-Family, two story apartment building with four 3-bedroom units
Built approximately 1992
Front Orientation: North, 0°
Climate Zone: 16
Ceilings: Flat
Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation
Existing windows: Double pane, metal framed with clear glass*
Existing HVAC: Kerosene Monitor 441 wall heater at 83%",
electric baseboard heaters at 1500 watts* in each bedroom
Existing DHW: Electric A.O. Smith storage EES, 40 gallon storage tank,
Energy Factor of 0.89
Utility Service: Electricity $0.09699/Kilowatt hour

Kerosene $2.70/Therm
Lighting Density: 1.3 Watts/ft* @ 4836 ft* ~(63) 100 watt incandescent
bulbs

* - Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 12

1231 Thook
Yreka, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

Whole Building As-Built w/ Energy Improvements %Energy Savings Approx.
Iltem Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yrimprovement kWh/yr therms/yr| Electric Gas
Double
Double Pane Pane
Windows Metal Frame Vinyl 51,368 | 567 9.9% 12.9% $774.11
Clear Frame
w/ Low E
Attic Insulation R-38 R-49 52,919 | 643 7.2% 1.2% $418.68
ﬁtgﬁlsﬂgfor R-38, R-19 R-49,R22| 52,793 | 631 | 7.4% | 3.1% | $463.10
HVAC Kerosene
83%
Domestic Hot Electric 57,011 651
Water EF 0.89
(63) 26
Lighting (63) 100 Watt Watt
Incandescent Compact 48,502 | 651 14.9% 0% $825.29
Fluorescent
All Upgrades All All 42,155 548 | 26.1% | 15.8% | $1,718.98
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Structure 12

Electrical Energy Use Savings
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Approx. Cost Savings per Year

Windows

Lighting
$774

$825

Attic Ins

Attic & Flr Ins
$419

$463
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Structure 13

1230 Thook
Yreka, CA
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Description:

VV VVVVY VYV
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Structure 13

1230 Thook
Yreka, CA

Total conditioned area: 3187 ft?
Multi-Family, one and two story 4 unit apartments with two 2-bedroom
units and two 4-bedroom units
Built approximately 1992
Front Orientation: South, 180°
Climate Zone: 16
Ceilings: Flat
Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation
Existing windows: Double pane, metal framed with clear glass*
Existing HVAC: Kerosene Monitor 441 wall heater at 83%',
electric baseboard heaters at 1500 watts* in bedrooms
Existing DHW: Electric A.O. Smith EES, 40 gallon storage tank, Energy
Factor of 0.89
Utility Service: Electricity $0.09699/Kilowatt hour
Kerosene $2.70/Therm
Lighting Density: 1.3 Watts/ft? @ 3187 ft* ~(41) 100 watt incandescent
bulbs

*- Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 13

1230 Thook
Yreka, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

Whole Building As-Built w/ Energy Improvements %Energy Savings | Approx.
Cost
Item Existing Possible Savingsl/yr
Condition kWh/yr therms/y Improvement kWh/yr therms/yr Electric ~ Gas
Double Pane D;);th])(lae
0, 0,
Windows Metal Frame Vinyl Frame 43,937 443 [11.5% | 12.1% | $720.36
Clear
w/ Low E
Attic Insulation R-38 R-49 46,694 484 6.0% 4.0% $342.25
Attic & Floor R-38, R-19 ) i o o
Insulation R-49, R-22 | 46,514 475 6.3% 5.8% $384.01
HVAC Kerosene
83% -
Domestic Hot Electric 49,666 504
Water EF 0.89
41) 26 Watt
I (41) 100 Watt ( 0 9
Lighting Incandescent Compact 44,128 504 11.2% 0% $537.13
Fluorescent
All Upgrades All All 37,952 417 |23.6%| 17.3% $1,371.04

74




Structure 13

Electrical Energy Use Savings
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Approx. Cost Savings per Year

Lighting
$537 Windows
$720
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Structure 13

Materials Cost Analysis

Estimated cost of materials for upgrades are based on commonly used building
materials and home appliances which are widely available at many retail outlets. Cost
estimates given are for the specific material named and do not include installation,
delivery fees, taxes or other associated costs. All costs are estimates only and may
vary by brand, store, quality and/or region.

New attic insulation may be added over existing insulation to increase its
effectiveness so long as the integrity of the existing insulation has not been
compromised. Inspect insulation carefully to determine if the existing insulation should
be replaced with a higher quality material.

Adding insulation to floors is not practical or cost effective. Older existing floor
insulation is easily damaged due to sagging, animal activity under houses, moisture and
a variety of other causes which lower its effective R-value. The best way to improve
insulation in floors is to remove old insulation and replace it with new high quality
materials.

Material/ Estimated Materials Estimated Cost of
Equipment Price Required Material/Equipment
R-11 Batt
Attic Insulation $0.23 / sf 3,328 sf $765.44
R-22 Batt
Floor Insulation $0.85 / sf 3,328 sf $2,828.80
Vinyl Framed
Double Paned
Windows w/ Low E $14.58 / sf 386 sf $5,627.88

Total Estimated Cost of Materials $9,222.12
Simple Payback Compared to “All Upgrades” Savings = 6.7 years
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Structure 14

2501 China Grade Rd.
Happy Camp, CA
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Description:

YV V. VYV VV VVVVVVY

Structure 14

2501 China Grade Rd.
Happy Camp, CA

Total conditioned area: 1387 ft?
Manufactured, one story, single family, 3 bedroom home
Built approximately 2003
Front Orientation: Northeast, 45°
Climate Zone: 16
Ceilings: Vaulted
Existing insulation: 2 x 6 framing with R-19 wall insulation*, R-19 floor
insulation*, R-30 ceiling insulation*
Existing windows: Double pane, metal framed with Low E glass*
Existing HVAC: Kerosene Monitor 441 wall heater at 83%', heat pump
cooling unit*
Existing DHW: Electric Rheem 82VR52-2, 50 gallon storage tank, Energy
Factor of 0.93
Utility Service: Electricity $0.09699/Kilowatt hour

Kerosene $2.70/Therm
Lighting density: 1.3 Watts/ft> @ 1387 ft> ~ (18) 100 watt incandescent
bulbs

* - Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 14

2501 China Grade Rd.
Happy Camp, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

As-Built w/ Energy Improvements | %Energy Savings|] Approx.
Item Cost
Existing Possible Savings/yr
Condition kWh/yr therms/yr| Improvement kWh/yr therms/yr| Electric  Gas
Double Pane Double Pane
Windows Metal Frame Vinyl Frame |10,807 429 14.1% |13.2%] $346.88
Low E w/ Low E
Attic Insulation R-30 --- --- --- .- .- ---
Attic & Floor R-30, R-19
Insulation T T T o T
Kerosene Kerosene
HVAC 83% 83%
Heat Pump/AC Heat Pump/AC 12,121 494 3.6% 0% $43.94
10 SEER 12,574 494 16 SEER
Domestic Hot .
Water Electric o o o o o
EF 0.93
(18) 26 Watt
Lighting %g)aiggs\é\garg Compact |10,143 | 494 | 193% | 0% | $235.78
Fluorescent
All Upgrades All All 9,197 | 429 26.9% [13.2%| $503.04
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Structure 14

Electrical Energy Use Savings
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Structure 15

Karuk Tribal Administration Building
Apsuun St.
Yreka, CA
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Structure 15

Karuk Tribal Administration Building

Apsuun St.
Yreka, CA
Description:

> Total conditioned floor area: 5736 ft*

» One story, administration building including offices, large multi-purpose
meeting room, kitchen, restrooms and storage rooms

» Built approximately 2006

> Front Orientation: East, 90°

» Climate Zone: 16

» Ceilings: Vaulted and flat

» Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, slab-on-
grade floors, R-38 ceiling insulation

» Existing windows: Double pane, vinyl framed with clear glass*, single
pane, metal framed storefront doors*

» Existing HVAC: Armstrong Air Heat pumps with air handlers, Greenheck
exhaust fans, Fujitsu air conditioning units

» Existing DHW: Electric A.O. Smith, 80 gallon storage tank, Energy Factor
of 0.86

» Ultility Service: Electricity $0.09699/Kilowatt hour

Propane  $3.30/Therm
» Lighting Density: Lighting density has not been calculated for this

building. Please see chart which explains maximum allowed wattages
under California’s 2005 Title 24.

*- Indicates a default assumption
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Envelope, HVAC, DHW, and Lighting

Karuk Tribal Administration Building

Structure 15

Apsuun St.
Yreka, CA

Energy Cost Savings Analysis for

As-Built w/ Energy Improvements %Energy Savings Approx.
Item Cost
Existing Possible Savings/yr
Condition  kWh/yr therms/yrllmprovement kWh/yr thermsl/yr| Electric  Gas
Windows Double Pane DF?;r?(Iee
0, - - -
Metal Frame Vinyl Frame 80,669 2.7% $217.26
Clear
w/ Low E
Attic Insulation R-38 R-49 82,619 0.3% --- $28.13
Attic &_Floor R-38, Slab L L L L o
Insulation
HVAC 7.7 HSPF
FC/HP1 10 SEER
R-8 duct
wrap
8 HSPF
FC/HP3 13.5 SEER
R-8 duct
wrap
FC/HP4 13 SEER o
R'ﬁrg“d 10 HSPF
P 182909 | --- | 18SEER | 72,480 12.6% | --- |$1,011.51
8 HSPF Perform
FC/HP5 13.5 SEER .
duct testing
R-8 duct and sealin
wrap 9
7.7 HSPF
FC/HP6 13 SEER
R-8 duct
wrap
14.3 SEER
Cu7 R-8 duct
wrap
. Electric
Domestic Hot Water EF 0.86 --- --- --- --- ---
All Upgrades All All 70,899 14.5% --- |%$1,164.85
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Structure 15

Electrical Energy Use Savings
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Approx. Cost Savings per Year

Windows
$217

Attic Ins
$28

HVAC
$1,012
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Karuk Tribal Administration Building
Maximum Allowed Wattages under California’s 2005 Title 24

Room/Number Occupancy Area Allowed Watts/ft Total Allowed Watts
Lobby 100 Lobby/Main Entry 425ft* 1.5 637.5
Reception 101 Office 136ft? 1.2 163.2
Office 102 Office 140ft* 1.2 168
Office 103 Office 140ft? 1.2 168
Office 104 Office 1411t 1.2 169.2
Hall 105 Corridor/Restroom/Support 224ft* 0.6 134.4
Computer 106 Office 211ft° 1.2 253.2
Office 108 Office 140ft? 1.2 168
Restroom 109 Corridor/Restroom/Support 70ft? 0.6 42
Workroom 110 Office 80ft* 1.2 96
Storage 111 Electrical/Mechanical 109ft? 0.7 76.3
Server 112 Electrical/Mechanical 10ft? 0.7 7
Multi-Purpose 113 Convention/Conference/Meeting 1548ft° 14 2,167.8
Kitchen 114 Kitchen/Food Preparation 305ft 1.6 488
Pantry 115 Commercial/Industrial Storage 81ft? 0.6 48.6
Janitor 116 Commercial/Industrial Storage 81ft? 0.6 48.6
Elders 117 Office 329ft° 1.2 394.8
Office 118 Office 140ft 1.2 168
Hall 119/126 Corridor/Restroom/Support 288ft° 0.6 172.8
Office 120 Office 138ft? 1.2 165.6
Exercise 121 Office 250ft* 1.2 310.8
Cultural 122 Office 344t 1.2 412.8
Women's RR 123 Corridor/Restroom/Support 176ft? 0.6 105.6
Men's RR 124 Corridor/Restroom/Support 160ft? 0.6 96
Closet 125 Corridor/Restroom/Support 23ft* 0.6 13.8
Total 6,676 watts

Spaces have been named according to their referenced labels from the architectural drawings provided

for this analysis.

Please see “Modeling Assumptions” for guidelines on calculating total wattages for non-residential

buildings.
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Structure 16

1331 Tucka Tucka Tee
Yreka, CA
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Structure 16
1331 Tucka Tucka Tee

Yreka, CA
Description:

> Total conditioned floor area: 3328 ft?

» Multi-Family, one story, apartment building with four 2 bedroom units

» Built approximately 1992

> Front Orientation: Southeast, 135°

» Climate Zone: 16

» Ceilings: Flat

» Existing Insulation: 2 x 6 wood framing with R-19 wall insulation, R-19
floor insulation, R-38 ceiling insulation

» Existing windows: Double pane, metal framed with clear glass*

> Existing HVAC: Kerosene Monitor 441 wall heater at 83%",
electric baseboard heaters at 1500 watts* in each bedroom

» Existing DHW: Electric A.O. Smith EES, 40 gallon storage tank, Energy
Factor of 0.89

» Utility Service: Electricity $0.09699/Kilowatt hour
Kerosene $2.70/Therm

> Lighting Density: 1.3 Watts/ft® @ 3328 ft* ~(43) 100 watt incandescent

bulbs

*- Indicates a default assumption
T - Indicates a default value based on EnergyPro Version 3.144 equipment database
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Structure 16

1331 Tucka Tucka Tee
Yreka, CA

Energy Cost Savings Analysis for
Envelope, HVAC, DHW, and Lighting

Whole Building As-Built w/ Energy Improvements %Energy Savings Approx.
ltem Cost
Existing Possible Savings/yr
Condition  kWh/yr therms/yr| Improvement kWh/yr therms/yr| Electric Gas
Double
Double Pane Pane
Windows Metal Frame Vinyl 37,476 454 9.8% 10.3% $533.99
Clear Frame
w/ Low E
Attic Insulation R-38 R-49 39,562 487 4.7% 3.8% $242.56
ﬁ]t;ﬁlftigllnoor R-38, R-19 R-49,R22 | 39,428 | 477 | 51% | 57% | $282.56
HVAC Kerosene
83%
Domestic Hot Electric 41,534 506
Water EF 0.89
(43) 26
Lighting (43) 100 Watt Watt
Incandescent Compact 35,726 506 14.0% 0% $563.32
Fluorescent
All Upgrades All All 31,231 | 424 24.8% | 16.2% | $1220.69
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Structure 16

Electrical Energy Use Savings
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Lighting Windows
$563 $534
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$283 $243
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Suggestions and Recommendations for
Energy Efficiency

Envelope:

» To reduce infiltration of air leakage from outside, seal cracks and leaks in
buildings. Weatherstrip around doors and windows. Caulk around window and
door framing. Repair any holes or leaks in the building envelope. For safety
reasons it is not recommended to caulk around water heater and furnace exhaust

pipes.

> Inspect insulation for proper installation. Batt insulation should fit snugly and fill
the cavities without being folded, crushed or compressed. In areas where
insulation is accessible (attics and crawlspaces) make sure there are no holes,
tears, or gaps in the insulation material. If possible, add insulation to create a
higher R-value, or replace older insulation with a higher quality material.

> Keep exterior windows and doors closed when operating mechanical heating and
cooling equipment.

> Install a radiant barrier inside ventilated attics. Radiant barriers are materials
which can be installed in buildings to reduce solar heat gain into the attic and in
turn reduce heating and cooling energy usage. Radiant barrier materials must
have a high reflectivity and low emissivity and must face an open air space to
perform properly.

Radiant barriers can be used in residential, commercial and industrial buildings.
Radiant barriers may be installed in ventilated attics in several configurations.
One variation is to attach the radiant barrier to the bottom surfaces of the attic
truss chords or rafter framing. Another option is to attach the radiant barrier
directly to the underside of the roof deck. Please refer to the product literature or
consult with a building contractor for the most appropriate way to incorporate an
attic radiant barrier into an existing structure.

> Install/add a cool roof. A cool roof works under the same principal as a radiant
barrier but is applied to the exterior surface of the roof. Cool roofs may be, but
are not limited to, metal roofing products, roof coatings, shingles, slate, or tile. It
is recommended that all cool roof products be rated by the Cool Roof Rating
Council (CRRC). A cool roof reflects and emits the sun’s heat back to the sky
instead of transferring it into the building. “Coolness” is determined by solar
reflectance and thermal emittance, both measured from 0 to 1. The higher the
value, the “cooler” the roof. Solar reflectance is the fraction of solar energy that
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is reflected by the roof, and thermal emittance is the relative ability of the roof
surface to radiate absorbed heat.

Fenestration:

» Upgrade windows to non-metal framed, double paned glass with a Low E
treatment. Metal frame windows increase conductivity of heat exchange to the
outside. Low E treatments reduce the amount of solar heat gain into a space,
keeping indoor temperatures cooler on hot days and reducing the need for
mechanical cooling. Low E windows which incorporate argon gas between the
glazing panes may decrease energy use even further. The latest and highest
performing Low E products are Low-E3 or Low-E4 which can substantially
reduce cooling loads.

» Replace faulty or failed windows.

Lighting:

> In residential applications change out incandescent bulbs for compact fluorescent
Energy Star® rated screw-in bulbs or pin base fixtures and lamps. Replacing a
single 100 watt incandescent bulb with a 26 watt compact fluorescent will save
approximately 74% of the electricity used to power the incandescent. While
compact fluorescent bulbs are more costly than incandescent they have a
considerably longer life than incandescent bulbs, reducing the need to buy
replacement bulbs as often.

It should be noted that fluorescent bulbs and fixtures have evolved significantly
over the years. Manufacturers have developed fixtures that are attractive and
blend in with most residential and non-residential applications. As a result,
newer fluorescent fixtures are not the generic, industrial looking fixtures they
used to be. Manufacturers have been able to eliminate the annoying buzzing
sounds and flickering properties that many people dislike about fluorescent
fixtures.

» According the California Energy Commission, indoor lighting accounts for one
third of all commercial building electrical use. For each older inefficient, 4 foot 32
watt two-tube fixture, with an input wattage rating of 78 watts, that is replaced
with an efficient 32 watt T8 two-tube fixture, with an input wattage rating of 48
watts, there will be an approximate saving of $6.00 per year for each fixture.
Additionally, for each 100 watt incandescent that is replaced with a 26 watt
screw-in fluorescent, there will be an approximate savings of $15.00 per year for
each fixture. For example, if fifty two-tube fixtures were to be replaced and twenty
100 watt incandescent bulbs replaced, there would be a savings of approximately
$610.00 per year.
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Lighting controls such as automatic time switches, occupancy sensors and timers
are another way to reduce lighting electrical use. Automatic time switches, some
times called time clocks, are programmable switches that are used to
automatically shut off lights according to pre-established schedules, depending
on the hours of operation of the building. Occupancy sensors automatically turn
off all the lights in an area no more than 30 minutes after the area has been
vacated.

HVAC:

> Keep HVAC systems, associated fans and ducts free of debris and dust. Clean
or replace air filters regularly.

» Upgrade gas powered heating and cooling units to higher efficiency units. Over
time older mechanical units may lose their ability to perform to their intended
efficiency rates.

> Inspect the duct insulation wrap. All air distribution ducts should be properly
insulated to minimize heat loss through cracks or duct connections and to
maximize the efficiency of the furnace. When duct work in unconditioned attics is
not properly insulated heat can easily escape to the outdoors instead of into the
home. Improperly insulated ducts may lead to increased use of mechanical
heating and cooling equipment as well as higher energy bills.

» Perform duct leakage testing and duct sealing. California’s Title 24 requires
ducts to be sealed to leak less than 15% of the supply air flow for existing
buildings and 6% for new construction. When duct leakage is kept to a minimum,
forced air systems perform closer to their rated efficiencies; they cycle on and off
less often, minimizing wear on the system and its components. Correctly sealed
ducts reduce the amount of energy used to heat and cool spaces, thereby
reducing energy use and utility bills.

» When possible use natural ventilation in place of the cooling system.

> Try to minimize the use of electrically powered cooling units, such as window air
conditioners and portable plug-in fans. These units are inefficient and, in some
cases, may pose a hazard to the residents. Upgrade air conditioning units to
those that are Energy Star® Rated.

» Close dampers in stoves and fireplaces when not in use. Try not to use central
heating systems simultaneously with wood stoves or fireplaces.

Domestic Water Heaters:

» Upgrade water heaters to more efficient gas powered units (if possible). The
Energy Factor is the efficiency rating of water heaters and should be a minimum
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of 0.58, many have higher energy factors. Instantaneous water heaters (also
known as ‘on-demand’, ‘tankless’, or ‘flash’ hot water) are highly efficient and
eliminate the need to constantly heat water stored in a storage tank water heater.
An instantaneous water heater only heats water when there is a demand for hot
water rather than heating it all the time.

> Installing solar hot water collectors is another way to reduce water heating costs.
Solar water heaters incorporate a small solar collector panel to pre-heat water
which reduces energy use from gas or electricity.

> Repair leaking faucets. Leaking hot water taps increase the use of gas or
electricity to heat water and may increase energy and utility bills.

» Insulate plumbing from the domestic water heater to the various taps in the
house. Much like insulation on HVAC ducts, insulated pipes prevent heat from
escaping through the conductive metal pipes.

Household Appliances:

> Use appliances wisely. Wait until dishwashers are full before running a cycle.
Turn off the drying cycle before running, then open the door at end of cycle and
allow to air dry. Wash full loads of laundry but avoid overloading. If possible,
use a clothesline to take advantage of the power of wind and sun for drying.

» Many appliances draw a small amount of electricity when they are plugged in but
not actually in use. This is known as “vampire power” or “phantom” loads. Some
common household items which fall into this category are hand-held chargeable
vacuum cleaners, power drills, media equipment (such as VCRs or TVs) and
rarely used refrigerators or freezers in garages. Unplug such appliances to
eliminate this unnecessary energy use. Plugging appliances into power strips
which can be shut down with one switch is another easy and effective way to
reduce energy use. Follow the manufacturer’s guidelines for proper use of power
switches and to prevent overloading.

> Install energy saver shower heads to reduce water heating and use.
» Recycle and replace old appliances with Energy Star® rated equipment.

A ten year old refrigerator may use up to twice as much energy as a newer
Energy Star® rated unit.
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» Pacific Gas & Electric Company offers many on-line tools to help California
residents understand their energy usage and billing.

To perform an energy audit of an existing residence please go to
http://www.pge.com/myhome/saveenergymoney/analyzer/en/

Many of the energy saving ideas here can be found on the PG&E site as well as
other suggestions to help utility customers reduce their bills. Please go to
http://www.pge.com/myhome/saveenergymoney/savingstips/

To view a list of energy efficient appliances please go to

http://www.pge.com/myhome/saveenergymoney/rebates/enerqgyefficientproducts/
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Standards and Documents Referenced in
The Building Energy Assessment for
The Karuk Tribe

EnergyPro Software, Versions 3.144 & 4.410

Energy Soft — “World Class Building Energy Analysis Software”
Residential, Non-Residential, LEED Consultants

Software Sales and Support (415) 897-6400, Ext. 315
www.energysoft.com

2005 Building Energy Efficiency Standards for Residential and Non-Residential

Buildings — Standards and Regulations
CEC-400-2006-015 replaces P400-03-001F

Effective Date October 1, 2005, Revised September 2006

This document can be downloaded from the California Energy Commission
Website http://www.energy.ca.gov/title24/2005standards/index.html

To obtain a hard copy, contact the Energy Commission’s publications unit at

(916) 654-5200

Joint Appendices for the 2005 Building Energy Efficiency Standards for
Residential and Non-Residential Buildings
P400-03-001JAF

Effective Date October 1, 2005

This document can be downloaded from the California Energy Commission
Website http://www.energy.ca.gov/title24/2005standards/index.html

To obtain a hard copy, contact the Energy Commission’s publications unit at

(916) 654-5200
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2005 Building Energy Efficiency Standards Residential Compliance Manual
CEC-400-2005-005-CMF Revision 3

2005 Building Energy Efficiency Standards Non-Residential Compliance Manual
CEC-400-2005-006-CMF Revision 3

Prepared by Architectural Energy Consultants, San Francisco —

California Energy Commission Approved Manual

This document can be downloaded from the California Energy Commission
Website http://www.energy.ca.qov/title24/2005standards/index.html

To obtain a hard copy, contact the Energy Commission’s publications unit at
(916) 654-5200

These resources should be used in conjunction with a current copy of the 2005
Building Energy Efficiency Standards for Residential and Non-Residential
Buildings

California Energy Commission (CEC)

The CEC is California’s primary energy policy and planning agency. Please visit
their website for the most current information available regarding building energy
efficiency. www.energy.ca.gov

U.S. Department of Energy (U.S. DOE)
1000 Independence Ave., SW
Washington, DC, 20585
1-800-dial-DOE

The U.S. D.O.E. is a department of the U.S. government responsible for energy
policy and nuclear safety. Please visit their website for detailed information
regarding energy conservation, energy related research, and domestic energy
production. www.energy.gov

Pacific Gas & Electric Company

PG&E wants to help California utility users save energy, save money, and save
the environment. Please visit their website for information regarding energy use
in California. http://www.pge.com/myhome/
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Glossary
From Joint Appendix | of the
California Energy Commission’s
Joint Appendices for the 2005 Building Energy
Efficiency Standards for Residential and
Nonresidential Buildings



ALTERATIONS

are changes to a building’s envelope, space conditioning
system, water heating system, or lighting system that are
not additions.

ALTERNATIVE CALCULATION
METHODS (ACMS)

are the California Energy Commission’s Public Domain
Computer Programs, one of the Commission’s
Simplified Calculation Methods or any other calculation
method approved by the Commission.

ANNUAL FUEL UTILIZATION
EFFICIENCY (AFUE)

is a measure of the percentage of heat from the
combustion of gas or oil which is transferred to the
space being heated during a year.

ANSI is the American National Standards Institute.

ARI is the Air-Conditioning and Refrigeration Institute.

ASSEMBLY See Construction Layers

ASHRAE is the American Society of Heating, Refrigerating and
Air-Conditioning Engineers.

ATTIC is an enclosed unconditioned space directly below the

roof and above the ceiling.

BRITISH THERMAL UNIT (BTU)

is the amount of heat needed to raise the temperature of
one pound of water one degree Fahrenheit.

BTU/H is the amount of heat in Btu that is removed or added
during one hour. Used for measuring heating and
cooling equipment output.

BTU/H INPUT is the amount of source energy required by a heating,

ventilation, or air conditioning system to create heating,
cooling and ventilation.

BTU/H OUTPUT

is the actual amount of source energy that is
transformed into heating, cooling or ventilation for a
space. The amount of Btu/hr output is dependent on the
efficiency (AFUE) of the system that is using it.




BUILDING ENERGY EFFICIENCY
STANDARDS

are the California Building Energy Efficiency Standards
as set forth in the California Code of Regulations, Title
24, Part 6. Also known as the California Energy Code.

BUILDING ENVELOPE

is the ensemble of exterior and demising partitions of a
building that enclose conditioned space.

BUILDING LOCATION DATA

is the physical information about the location of the
building. Building location data may include the street
address, city, zip code and parcel number of record.

CALIFORNIA ENERGY CODE

See Building Energy Efficiency Standards.

CEILING

is the interior upper surface of a space separating it from
an attic, plenum, indirectly or directly conditioned space
or the roof assembly, which has a slope less than 60
degrees from horizontal.

CLIMATE ZONES

are the 16 geographic areas of California for which the
Commission has established typical weather data,
prescriptive packages and energy budgets.

CONDITIONED FLOOR AREA
(CFA)

is the floor area (in square feet) of enclosed conditioned
space on all floors of a building, as measured at the floor
level of the exterior surfaces of exterior walls enclosing
the conditioned space.

CONDITIONED FOOTPRINT

is a projection of all conditioned space on all floors to a
vertical plane. The conditioned footprint area may be
equal to the first floor area, or it may be greater, if upper
floors project over lower floors. One way to think of the
conditioned footprint area is as the area of the largest
conditioned floor in the building plus the conditioned floor
area of any projections from other stories that extend
beyond the outline of that largest floor.

CONDITIONED SPACE

is space in a building that is either directly conditioned or
indirectly conditioned.




CONSTRUCTION LAYERS

are roof, wall and floor constructions which represent an
assembly of layers. Some layers are homogenous, such
as gypsum board and plywood sheathing, while other
layers are non-homogenous such as the combination of
wood framing and cavity insulation typical in many
buildings.

COOLING EQUIPMENT

is equipment used to provide mechanical cooling for a
room or rooms in a building.

COOLING LOAD

is the rate at which heat must be extracted from a space
to maintain a desired room condition.

CRAWL SPACE

is a space immediately under the first floor of a building
adjacent to grade.

DEPLETABLE SOURCES

is energy obtained by electricity purchased from a public
utility, or energy obtained from burning coal, oil, natural
gas, or liquefied petroleum gas.

DUCT LOSSES

is heat transfer into or out of a space conditioning
system duct through conduction or leakage.

DUCT SEALING

is a procedure for installing a space conditioning
distribution system. Minimum specifications for
installation procedures, materials, diagnostic testing and
field verification are contained in the Residential and
Non-Residential ACM Approval Manuals.

EER

See Energy Efficiency Ratio.

EFFICACY, LAMP

is the quotient of rated initial lamp lumens divided by the
rated lamp power (watts), without including auxiliaries
such as ballasts.

ELECTRIC HEATING

is an electrically powered heating source, such as
electric resistance, heat pumps with no auxiliary heat or
with electric auxiliary heat, solar with electric back-up,
etc.




ELECTRIC RESISTANCE HEATING

is a heating system that converts electric energy directly
into heat energy by passing a current through an electric
resistance. Electric resistance heat is inherently less
efficient than gas as a heating energy source because it
must account for losses associated with generation from
depletable fossil fuels and transmission to the building
site.

ENERGY EFFICIENCY RATIO (EER)

is the ratio of net cooling capacity (in Btu/hr.) to total rate
of electrical energy (in watts) of a cooling system under
the applicable test method in the Appliance Efficiency
Regulations.

ENERGY FACTOR (EF)

is the ratio of energy output to energy consumption of a
water heater, expressed in equivalent units, under
designated operating conditions over a 24-hour use
cycle, as determined using the applicable test method in
the Appliance Efficiency Regulations.

ENVELOPE

See Building Envelope.

EXPOSED THERMAL MASS

is mass that is directly exposed (uncovered) to the
conditioned space of the building. Concrete floors that
are covered by carpet are not considered exposed
thermal mass.

EXTERIOR ROOF/CEILING

is an exterior partition, or a demising partition, that has a
slope less than 60 degrees from horizontal, that has
conditioned space below, and that is not an exterior door
or skylight.

EXTERIOR ROOF/CELING AREA

is the area of the exterior surface of exterior
roof/ceilings.

EXTERIOR WALL

is any wall or element of a wall, or any member or group
of members which defines the exterior boundaries or
courts of a building and which has a slope of 60 degrees
or greater with the horizontal plane. An exterior wall or
partition is not and exterior floor/soffit, exterior door,
exterior roof/ceiling, window, skylight, or demising wall.

EXTERIOR WALL AREA

is the area of the opaque exterior surface of exterior
walls.




FENESTRATION AREA

is the area of fenestration products (i.e., windows,
skylights, and glass doors) in exterior openings,
including the sash or frame area. The nominal area
(from nominal dimensions such as 4°4°) or rough
opening is also acceptable.

Where the term “glazing area” is used in the standards it
is the entire fenestration area, not just the area of
glazing, unless stated otherwise.

FENESTRATION PRODUCT

is any transparent or translucent material plus any sash,
frame, mullions and dividers, in the envelope of a
building, including, but not limited to, windows, sliding
glass doors, French doors, skylights, curtain walls,
garden windows, and other doors with a glazed area of
more than one half of the door area.

GLAZING

See Fenestration Product.

GLAZING AREA

See Fenestration Area.

HEAT PUMP

is a device that is capable of heating by refrigeration,
and that may include a capability for cooling.

HEATING EQUIPMENT

is equipment used to provide mechanical heating for a
room or rooms in a building.

HEATING SEASONAL PERFORMANCE
FACTOR (HSPF)

is the total heating output of a central air-conditioning
heat pump during its normal usage period for heating,
divided by the total electrical energy input in watt-hours
during the same period, as determined using the
applicable test method in the Applicable Efficiency
Regulations.

HEATING, VENTILATING AND AIR
CONDITIONING (HVAC) SYSTEM

is the mechanical heating, ventilating and air
conditioning system of the building, also known as the
HVAC system. The standards use various measures of
equipment efficiency defined according to the equipment
installed.

Gas (fossil fuel) heating equipment is rated by the
Annual Fuel Utilization Efficiency (AFUE). The heating
efficiency of electric heat pumps with less than 65,000
Btu/h cooling capacity is rated by the Heating Seasonal
Performance Factor (HSPF). The heating efficiency of
heat pumps with cooling capacity of 65,000 Btu/h or
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more is rated by the Coefficient of Performance (COP).
Electric resistance heating is rated by HSPF or COP.

All electric cooling equipment (including heat pump
cooling equipment) with less than 65,000 Btu/h output
capacity is rated by the Seasonal Energy Efficiency
Ratio (SEER) (equipment of this size may also be rated
by the EER). Electric cooling equipment (including heat
pump cooling equipment) with an output capacity of
65,000 Btu/h or more is rated by the Energy Efficiency
Ratio (EER).

HORIZONTAL FENESTRATION

See Skylight.

HSPF See Heating Seasonal Performance Factor.
HVAC See Heating, Ventilating and Air Conditioning.
INSULATION Insulation is a material that limits heat transfer.

Insulation is placed within or contiguous with a wall,
ceiling or floor, or over the surface of any appliance or its
intake or outtake mechanism for the purpose of reducing
heat transfer or reducing adverse temperature
fluctuations of the building, room or appliance.

Insulation may be installed in wall, ceiling/roof and raised
floor assemblies and at the edge of a slab-on-grade.

KILOWATT (KW)

is a unit of power equal to 1000 watts.

KILOWATT HOUR

is a unit of energy equal to the work done by a power of
1000 watts operating for one hour.

LOW-E COATING

is a low emissive metallic coating applied to glazing in
fenestration products.

MODELING ASSUMPTIONS

are the conditions (such as weather condition,
thermostat settings and schedules, internal gain
schedules, etc.) that are used for calculating a building’s
annual energy consumption as specified in the ACM
Manuals. Modeling assumptions are based on common,
reasonable, or standard building practices at the time the
building was constructed.

11



MULTI-FAMILY DWELLING UNIT

is a dwelling unit of occupancy type R, as defined by the
CBC, sharing a common wall and/or ceiling/floor with a6t
least one other dwelling unit.

NFRC

is the National Fenestration Rating Council. Thisis a
national organization of fenestration product
manufacturers, glazing manufacturers, manufacturers of
related materials, utilities, state energy offices,
laboratories, home builders, specifiers (architects), and
public interest groups.

This organization is designated by the Commission as
the Supervisory Entity, which is responsible for rating the
U-factors and solar heat gain coefficients of
manufactured fenestration product (i.e., windows,
skylights, glazed doors) that must be used in analysis
and compliance calculations.

NONRESIDENTIAL BUILDING

is any building which is a Group A, B, E, F, H, M, or S
Occupancy.

NONRESIDENTIAL MANUAL

is the manual developed by the Commission, under
Section 25402.1(e) of the Public Resources Code, to aid
designers, builders and contractors in meeting the
energy efficiency requirements for nonresidential, high-
rise residential, and hotel/motel buildings.

OPAQUE SURFACES

are the structural element of a building such as walls,
floors and ceilings.

OVERALL HEAT GAIN

is the total heat gain through all portions of the building
envelope calculated as specified in Section 143 (b) 2 for
determining compliance with the Overall Envelope
Approach.

OVERALL HEAT LOSS

is the total heat loss through all portions of the building
envelope calculated as specified in Section 143 (b) 1 for
determining compliance with the Overall Envelope
Approach.

PACKAGED AIR CONDITIONER OR
HEAT PUMP

is an air conditioner or heat pump that combines both
the condenser and air handling capabilities in a single
enclosure or package.

12



PROPOSED DESIGN

is the proposed building design which shows the
predicted energy use of a building.

RAISED FLOOR

is a floor (partition) over a crawl space, or an
unconditioned space, or ambient air.

RECOVERY EFFICIENCY (RE)

is one measure of the efficiency of water heaters. Itis
required for water heating analysis and energy
calculations for some types of water heaters. Itis a
measure of the percentage of heat from combustion of
gas or oil which is transferred to the water. For non-
storage type water heaters, the recovery efficiency is
really a thermal efficiency.

RESIDENTIAL MANUAL

is the manual developed by the Commission, under
Section 25402.1 of the Public Resources Code, to aid
designers, builders and contractors in meeting energy
efficiency standards for low-rise residential buildings.

ROOF/CEILING TYPE

is a type of roof/ceiling assembly that has a specific
framing type and U-factor.

R-VALUE

is the measure of the thermal resistance of insulation or
any material or building component expressed in
ft2-hr°F/Btu.

See Thermal Resistance

SEASONAL ENERGY EFFICIENCY RATIO
(SEER)

is the total cooling output of a central air conditioner in
Btu during its normal usage period for cooling divided by
the total electrical energy input in watt-hours during the
same period, as determined using the applicable test
method in the Appliance Efficiency Regulations.

SERVICE WATER HEATING

is heating of water for sanitary purposes for human
occupancy, other than for comfort heating.

SKYLIGHT AREA

is the area of the rough opening for a skylight.

SKYLIGHT TYPE

is a type of skylight assembly having a specific solar
heat gain coefficient and U-factor, whether glass
mounted on a curb, glass not mounted on a curb or
plastic (assumed to be mounted on a curb).
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SLAB-ON-GRADE

is an exterior concrete floor in direct contact with the
earth below the building.

SOLAR HEAT GAIN COEFFICIENT (SHGC)

is the ratio of the solar heat gain entering the space
through the fenestration area to the incident solar
radiation. Solar heat gain includes directly transmitted
solar heat and absorbed solar radiation, which is then
reradiated, conducted, or convected into the space.

SPLIT SYSTEM AIR CONDITIONER OR
HEAT PUMP

is an air conditioner or heat pump that has physically
separate condenser and air handling unit(s) that work
together as a single cooling system.

STANDARD DESIGN

is a hypothetical or existing building that is used to
calculate a custom energy budget for nonresidential and
residential building. In an existing building, the Standard
Design shows the calculated energy use of a building as
it exists with its current energy elements.

SYSTEM

is a combination of equipment, controls, accessories,
interconnecting means, or terminal elements by which
energy is transformed to perform a specific function,
such as space conditioning, service water heating, or
lighting.

THERMAL RESISTANCE (R)

is the resistance of a material or building component to
the passage of heat in (hr.xft.2x’F)/Btu.

U-FACTOR

is the overall coefficient of thermal transmittance of a
construction assembly, in Btu/(hr.xft.2x’F), including air
film resistance as both surfaces.

UNCONDITIONED SPACE

is enclosed space within a building that is not directly
conditioned or indirectly conditioned.

VINYL WINDOW FRAME

is a fenestration frame constructed with a polyvinyl
chloride (PVC) which has a lower conductivity than metal
and a similar conductivity to wood.

WALL TYPE

is a type of wall assembly that has a specific heat
capacity, framing type, and U-factor.
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WINDOW

is fenestration that is not a skylight.

WINDOW AREA

is the area of the surface of a window, plus the area of
the frame, sash, and mullions.

WINDOW TYPE

is a window assembly having a specific solar heat gain
coefficient, relative solar heat gain, and U-factor.

WINDOW WALL RATIO

is the ratio of the window area to gross exterior wall
area.
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California Climate Zones
From Joint Appendix Il of the
California Energy Commission’s
Joint Appendices for the 2005 Building Energy
Efficiency Standards for Residential and
Nonresidential Buildings
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Reference Weather/Climate Data
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Standards Table 151-C
Alternative Component Package D
From the List of Tables in the
California Energy Commission’s
2005 Building Energy Efficiency Standards
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STANDARDS TABLE 151-C AL TERNATIVE COMPONENT PACKAGE D

Climate Zone 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
BUILDING

ENVELOPE

Insulation .

minimums

Ceiling R38 R30 R30 R30 R30 R30 R30 R30 R30 R30 R38 R38 R38 R38 R38 R38
Wood-frame R21 R13 R13 R13 R13 R13 R13 R13 R13 R13 R19 R19 R19 R21 R21 R21
walls

“Heavy mass” (R4.76) (R2.44) (R2.44) (R2.44) (R2.44) (R2.44) (R2.44) (R2.44) (R2.44) (R2.44) (R4.76) (R4.76) (R4.76) (R4.76) (R4.76) (R4.76)

walls

“Light mass” NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
walls

Below-grade RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO R13
walls

Slab floor NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR R7
perimeter

Raised floors R19 R19 R19 R19 R19 R19 R19 R19 R19 R19 R19 R19 R19 R19 R19 R19

Concrete raised R8 R8 RO RO RO RO RO RO RO RO R8 R4 R8 R8 R4 R8
floors

Radiant Barrier NR REQ NR REQ NR NR NR REQ REQ REQ REQ REQ REQ REQ REQ NR

FENESTRATION

Maximum U- 0.57 057 067 067 067 067 067 067 067 057 057 057 057 057 057 055
factor

Maximum NR  0.40 NR 040 NR NR 040 040 040 040 040 040 040 040 0.40 NR
Solar Heat Gain

Coefficient

(SHGC)®

Maximum total 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
area

Maximum West NR 5% NR 5% NR NR 5% 5% 5% 5% 5% 5% 5% 5% 5% NR
facing area

THERMAL MASS * NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR

SPACE-HEATING °

Electric-resistant No No No No No No No No No No No No No No No No
allowed

Ifgas, AFUE= MIN MIN MIN MIN MIN MIN MIN MIN MIN MN MN MN MN MN MN MIN

If heat pump, MIN MIN MIN MIN MN MN MN MN MN MN MN MN MN MN MN MN
SPF °=

SPACE-COOLING

SEER = MIN MIN MIN MIN MN MN MN MN MN MN MN MN MN MN MN MN
If split system, NR REQ° NR NR NR NR NR REQ’ REQ’ REQ¥ REQVREQ¥VREQ“REQ™ REQ NR
Refrigerant

charge

measurement or

Thermostatic

Expansion valve

DUCTS

Duct sealing REQ®REQ °REQ " REQ™ REQ" REQ" REQ™ REQ’ REQ’ REQ” REQ” REQ ”REQ "REQ™ REQ REQ®
DuctInsulaton @R6 R6 R6 R6 R6 R42 R42 R42 R6 R6 R6 R6 R6 R8 R8 RS
WATER-HEATING System shall meet Section 151 (f) 8 or Section 151 b
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Table R3-11
Default Assumptions for Existing Buildings
Vintage Table Values
From Appendix B of the
California Energy Commission’s
2005 Building Energy Efficiency Standards
Residential Compliance Manual
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TABLE R3-11 — DEFAULT ASSUMPTIONS FOR EXISTING BUILDINGS - VINTAGE TABLE
VALUES

Default Assumption=sfor Year Built [vintage)

Conservation Measure Eefore 1978t 198410 1992to 1333 - 2001- 2004- 2006
1973 1983 1931 1933 2000 2003 2005 and

Later

INSULATION U-

FACTOR

R oof 0.o079 0.049 0.049 0.049 0.049 0.049 0.049 0.049

W all 0.356 0.110 0.110 0102 0102 0.102 0.102 0102

Rated Floor —CramlSp 0.099 0.029 0.029 0.045 0.045 0,046 0.045 0,045

Raked FloorHNo 0238 0.233 0232 0.054 0.054 0,064 0.064 0064

CramlSp

Slab Edge F- 073 073 073 073 073 073 073 073

factar =

Ducts R-2.1 R-2.1 R-2.1 R-4.2 R-4.2 R-4.2 R-4.2 R-4.2

LEAKAGE

Building {SLA) 4.9 4.9 4.9 4.9 4.9 449 4.9 4.9

Duct Leakage Factor 0.56 0.86 0.55 0.26 0.26 0.29 0.29 0.89

(See Table 4133

FEHMESTRATION

U-factar Use Table 116-A - Title 24, Part 6, Section 116 for all Wintages
SHGC Use Table 1168-B - Title 24, Part 6, Section 116 for all Wintages
Shading Crew. Uze Table R3-7 for all Vintages
SPACE HEATIN G EFFICIENCY

G as Furnace (Central) 0.ys 0.73 0.73 0.y3 0.y3 073 0.73 073
AFLUE

3as Heater{Room) 0.65 065 0.5 0.55 0.65 0.55 0.55 0.65
AFUE

Heat Fump HSFF biRa] 506 5.6 5.5 5.8 5.3 5.5 74
Eleactric R ezistance 2413 2413 2413 2413 2413 2913 2413 2413
HSFF
SPACE COOLING
EFFICIEN CY

All Types, SEER 20 20 =R=| ar a7 ar ar 12.0
MWATER HEATING
Energy F actor 0.525 0.525 0.525 0.525 0.52 n0.52 0.575 04575
R ated Input, MBH 2.0 28.0 280 28.0 2.0 2.0 28.0 2.0
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Table 116-A
Default Fenestration Product U-Factors
From Section 116 of the
California Energy Commission’s
2005 Building Energy Efficiency Standards
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TABLE 116-A DEFAULT FENESTRATION PRODUCT U-FACTORS

SINGLE-PANE U- DOUBLE-PANE U-
FRAME TYPE' PRODUCT TYPE FACTOR FACTOR®
Metal Operable 1.28 0.79
Metal Fixed 1.19 0.7
Metal Greenhouse/garden 226 1.40
window
Metal Doors 1.25 077
Metal Skylight 1.58 1.3
Metal, Thermal Break Operable MHA 0.66
Metal, Thermal Break Fixed MA 0.55
Metal, Thermal Break Greenhouse/garden A 1.12
window
Metal, Thermal Break Doors MA 0.59
Metal, Thermal Break Skylight MA 1.11
Monmetal Operable 0.99 0.58
Monmetal Fixed 1.04 0.55
Monmetal Doors 0.99 0.53
Monmetal Greenhouse/garden 1.84 1.06
windows
Monmetal Skylight 1.47 0.84

' Metal includes any fieldfabricated product with metal cladding. Monmetal-framed manufactured
fenestration products with metal cladding must add 0.04 to the listed U-factor. Nonmetal-frame

types can includ e metal fasteners, hardwane, and door thresholds. Themal break product design
characteristics are:

a. The material used as the themnal break must have a themnal conductivity of not more than 3.6
Btu-inch/hrifts°F,

b. The thermal break must produce a gap of not less than 0.210 inch, and

¢.  Allmetal members of the fenestration product exposed to interior and exterior air must
incorporate a thermal break meeting the criteria in ltems a. and b. above.

In addition, the fenestration product must be clearly labeled by the manufacturer that it qualifies as
a themmally broken product in accordance with this standard. Themal break values shall not apply
to field-fabricated fenestration products.

*For all dual-glazed fenestration products, adjust the listed U-factors as follows:

Subtract 0.05 for spacers of 7/16 inch or wider.

Subtract 0.05 for products certified by the manufacturer as low-E glazing.

Add 0.05 for products with dividers between panes if spaceris less than 716 inch wide.
Add 0.05 to any product with true divided lite (dividers through the panes).

e oW
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Table 116-B
Default Solar Heat Gain Coefficient
From Section 116 of the
California Energy Commission’s
2005 Building Energy Efficiency Standards
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TABLE 116-B DEFAULT SOLAR HEAT GAIN COEFFICIENT

TOTAL WINDOW SHGC?
FRAME TYPE PRODUCT GLAZING Single-Pane Double-Pane

Katal Ciparable Clear 080 0.70
Matal Fixed Claar 083 0.73
Katal Ciparable Tinted 067 0.5
Matal Fixed Tinted 068 0.60
Metal, Thamal Braak Cparable Claar MNA 0.63
Metal, Thamal Braak Fixed Claar MNA 0.69
Metal, Thamal Braak Cparable Tinted MNA 0.53
Metal, Thermal Braak Fixed Tinted MNA 0.57
Nonmeatal Oiparabla Cleaar 0T4 0.65
Normeatal Fiued Clear 0.yE 0.7
Nonmetal Ciparable Tinted 060 0.53
Honmetal Fixed Tinted 063 0.55

? SHGC = Solar Haat Gain Coafficiant.
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Table F-5
Standards for Small Federally-Regulated
Water Heaters
From Appendix B of the
California Energy Commission’s
2005 Building Energy Efficiency Standards
Nonresidential Compliance Manual
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Tahle F-5

Standards for Small Federally-Regulated Water Heaters

Apphance

Minimum Energy Factor

Effective
Apnl 15,1991

Effective
January 20, 2004

(Basfired slorage-type watar
heaters

0.62-(.0019 xV)

0.67 = (0019 % V)

Oilfired water haaters (starage and
inslantaneous)

0.539 - (0019 1 V)

(.59 - (0019 % V)

Electric storage water heaters
(excluding tebletop waler heaters)

0.93- (00132 X V)

0.97 - (00132 x V)

Electric labletop waler healers

0.93 - (00132 V)

0.93 - L0013 x V)

Gasfired instantaneous water
hiealers

062 - (0019 x V)

0.62 - (0019 x V)

Electric instantaneous water
heaters (exciuding tabletop weter
heaters)

0.83 - (00132 K V)

0.93 - (00132 x V)

Heat pumg water heaters

0.93- (00132 K V)

0.97 - (.00132 x V)

W =rated volume ingallons.
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Equipment Specification Sheets and
Performance Data
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2SHP13LB

5 yeor limited warranty
N LOMPressor
5 year limited warronty
on all purts
Extended warranty available

ARl Standard
216/240 UHP

Split System

Heat Pump

COMPRESSOR
m  High efficiency scroll compressor
®  Geommet mounted compressor for quiet operafion
w  Infarnally protected agoinst high temgerature totor overiood
condifions
m R?7 whigerant

CABINET

Full smete! louvered jocket coil guoed protection

(ontrols located in comes pest ?or sasy instollation end servive
Rounded cormers for safety and ottradive, cleon

upﬁumnce

Baked polyester paiat Bnish over galvanized steel for moximum durobifity
Externat gouge ports for asy service

Raised base pon with droin poris allows for axcellent woter and debrs dreinage

COIL
W Enhanced aluminum fins ond copper tubing for high effidency ond capacity
W Roised coil provents debeis from tollecting i bortom of coil and causing foss of aisHow

COMPONENTS

Fall metal jocket ponels remove with just twe screws per pasiel for easy toil dsoning ond

senice

Bi-directional fiter tiet for long-lasting durability ond system protection
Dischenge mufer for quiet opetation

Relioble, solid-stote, fime-initioted, temperature

teimingted defrost system

Defrost control i Quist Shilt™ enpeble

Service valves posisioned for quick instoflafion and easy senvice
Low pressure switeh for loss of chorge system profection
Intagroted contral with LED diagnastics

Trode ovoilable components

Defrast conteol faatures built in diognostics for ensier senvice
Dekost control hos short cyde protection to poted He comipressor
Defrast cycle Ts field salectoble 30/66/90 minutes

DESIGN
w  Designed for ambients up fo 125°F

ACCESSORIES
m High pressure cutout kit
o Fossil Fost kit
W {utdoor thermostot/low-gmhient compressor cutous i
m Thermol expansion volve kits

Built for life. Yours?
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0

Model Number Guide

Z SHP 13 LB 124 p - 1 A

2 - RIQm—d L inge Fevision Code
Split Mot Pumnpr—smnneee it Rivision Code
" . Voltage
13 - 13 SEER Nominal
3 : P - 208-230V/60Hz/1Ph
T . 208-230V/60H2/3Ph

Louvered Basic

. | Nominal Capacity
Series 24 - 24,000 Brub

Physical and Electrical

Man.
Min, | Over
Circuit] current| Rated | Locked| Rated
Amp. | Device| Load | Rotor | Load | o ot 00, | 00 | iy
tamps) | (amps} (amps) | amps) ind o fin) "
25HP12LB118P § 208-230/60/1 197-2531 12.3 20 85 41 1.6 146 {15751 38 374 102 185
7SHP13LB124P | 208-230/60/% 197-253] 14.0 20 113 56 10 1/6 1 1075 3/8 34 85 180
2SHP13LB120P | 208-230/60/Y 197-253] 180 30 135 12 1.0 1/6 | 1075 3/8 3/4 132 205
2SHP13LBI 6P | 208-230/60/1 197-253] 194 30 14.7 B3 1.0 1/6 | 1075 3/8 /8 138 210
ISHPTILBI42P | 208-230/80/1 197-283] 741 4 17.0 95 19 173 1 075 38 18 200 750
2SHPTILB148F | 208-230/60/1) 187-2531 282 50 2.0 37 1.7 /4 1 8% 3/8 718 32 295
ISHP1ILR1BOP [ 708-230/R0/1 197-2531 N3 o 240 137 1.7 174 1 825 8 U118 285 a5
FSHP1ALR138T 1208-230/60/3] 197-2531 0.2 15 X 7! 1.0 16 | 1075 3/8 7 138 218
7SHP13LB148T 1708-230/60/3 197-253] 148 25 147 91 17 74 | 825 38 7/8 232 285
2SHP13LB180T {208-230/60/3 197-253] 208 35 147 41 17 /4 1 B2& 38 1 118 785 305

Refrigerant 7

;or?ﬁejcnsns Refrig, | Weight
Liguid | Vapor Charge | {lbs.}

Compressor Fan Motor

Voltage/ |Vohage

Modsl Hz/Phase | Range

Sound Ratings
Modal No. Sound Rating (dBA)
25HP13LB118 16
2SHP13LBY24 7B
ZSHP13LBT30 78
J8HP13.8138" 78
ZSHP13LE142 78
25HP13LE148" 8
Z5HP13LB160" 74

* Single or thyee phase
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Performance
Outdoor indoor Coolng ] Tored
Model Madeal Btuby | SEERY] EER | S/TIHSPF B TCoR Broh TCOP XV Kitd
BESZMIBCOBNA-IP 18,8001 1300 ] 11561 751 770 117000 34 {10600 2.4 | BOD 57
2SHM3B11E | BOS2MIBCOONA-ZX 188001 1200111501 751 720 {17000 34 10,6000 24 | KO0 | Factory TRV
EFVO8/CAMIE 180001 1350 | 12001 751 800 117,000 34 110.600] 28 | 600 HI TV
BLS2M2aL00NA-TP 246001 1300 111500 /5] 7.70 [22.000] 3.5 {14,0000 2.4 | 800 061
BESIMZ24C0ONA-2X 245001 1300 1 11501 75 270 [22.000] 35 1140000 2.4 | 800 | Factory TXV
EFVOR/CAMIE 240001 1330 1 11500 .75 7.70 (22000) 3.5 114,000 2.4 | 800 HZTXVO
2SHPIALEI24 | (2085178 / E*1PI0B | 24.000 | 1300 { 11501 751 7.70 122006 35 14,0000 24 | 800 HZTXVEY
G7D95™ 148 / E*F30B | 740000 9300 | 1150 75| 770 | Z2.000] 35114000 74 B HZTAYN
GADEO* A28 7 E21PA0R | 24000 | 13.00 | 11501 75| 700 1220001 35 114.000 24 1 80 HZTXVDY
G080 *V14B / E*1P308 | 240001 1300 [ 11501 75 770 1220001 35 14,0001 2.4 1 800 H2TXVD1
ACSIMINCHONATP 210001 13.001 14001 761 770 {28600 35 117,800 24 1600 017
BUSZMAACIONA-ZX 30001 1300 1 11001 78] 7.70 | 78.6001 35 [17.800] 2.4 {30001 Factory TXV
EFV14/CAMAEN 31,0001 1206111007 761 770 128600 35 117.900] 2.4 1000 HZTEVDI
JSHPI 130 G20Es A28 / £¥1PIEE | 31,0001 1300 1 11001 .76 770 286001 35 117.,900; 2.4 | 1000 HZTHYD
GIDE5 " *V14B / £*1PI88 | 31,0001 13.60 11000 761 770 128,800 35 147,900 24 {1000 H2TRVIN
G2DOE* a0 7 BHIPSBC | 31.0001 1300 [ 11.00] 76| 7.70 1 286001 3.5 17,9060 2.4 1 1000 H2 TV
G2DRI* Y 128 7 E1P36E | 31,0001 1300 a0 78T 70 [ 286007 3.5 117,900 24 | 1008 H2TRVOL
G2080*** V148 7 E*1P368 | 31,0004 1300 117001 7681 770 1286800} 3.5 17,5000 2.4 11000 HITYV
BES2MIBGLOONAAP 25,2001 1300 1 11001 74 770 [ 33800] 3.5 1210001 24 1260 074
BCSZMIBCI0NA-2X 35200 1306 1 11,001 741 770 {33 8001 15 121.000] 2.4 | 1200 Fagtory TXV
ERV14/CAMABN agaoe! 1300011001 .75) 770 1338003 35121000 2.5 {1200 HITXY0E?
2SHP13L8135* GIDES V178 / E*1P36B {35,200 1300 { 11.00) 741 770 133,800 3510001 24 11200 HITXVO?
G2DaE V148 / F*1P3BB { 352001 1300 110G 74 770 1338001 35 §21.000] 2.4 [ 1200 H7TAVE?
GIDOS Y180 / E*1P36C | 35,2007 13.00 11000 741 770 1338001 35 121.0001 2.4 | 1200 HITXVO?
GIORD V128 7 E*1P36B | 352001 1300 | 11.08] 74 T70 1338001 351210001 2.4 | 1200 HZTRVOZ?
GZRAN *=*V14R / E*1P36B | 35200 1300 | 11.00) .74 770 1338007 385 | 21000 24 1200 HZTXVD?
BCS2MAZC00NA-1P 415001 1380 111001 .75 7.70 | 41.0001 37 (26400 24 1408 382
BCSIMAZC00NA-2X 415001 1200 11000 751 7270 | 41,000 3.7 |26.400] 74 14001 Factory TXV
FRVI14/CAMEBON 415001 1300 L 1e0) 751 770 | 41,0000 32 126,400] 24 (1400 HITXV02
28HP1 I 8142 ECIPB20 15001 1380 1007751 7.78 1380004 3.3 240000 2.4 1 1408 HITRW?
BaDas* " ***V160C / E*1P48C | 41.500 | 13.00 | 11.001 751 7.70 ) 41,0600 32 1264008 2.4 11400 H2TXVRZ
GINAR TR0 / EM1P4R0 | 41500 1390 1 11001 70 770 1410001 3.2 | 26,4008 2.4 1 1400 HTRVDZ
GIDROY“***y700 / E*1P49C | 41,500 | 13.00 [ 11.00] .75} 7.70 | 43,000 2.7 1764000 7.4 11400 HITXV?
BCSZMABLIONA- TP 480001 1300 111.00 751 730 [42.500) 34 G600 24 1 1BG0 {88
BOSIRAGLOONAZX 460001 1300 1 11.00] 751 770 147.5001 34 130,680 24 11BO0E  Factory TXV
EFV16/CAMBEN 48,000 | 13.00 1 11.00) 751 7.70 1475001 34 130,800] 74 1600 HIZTXVO?
EAPs20 430001 1340 0 10001 751 7.70 1475001 3.5 130600] 24 1600 BB
ISHPTALRI48] (2095 ***V1B( / E*1P6ZL 280001 1200 111.001 751 7.0 [47500] 3.4 130,600) 74 1600 H2THY0?
G2095™**=y200 / EXIPB2C | 48,0001 1300 1 11001 78] 770 A75081 3.4 130,800 2.4 {1600 HITXV0Z
GoDOR =200/ EX1P62D L 480001 13.00 £ 11.001 75 .70 147500 3.4 308001 2.4 | 1600 HZTXV0?Z
GIORO*** W00 / EXPB2C 1 AB000 ) 13001 11.0010 751 770 475001 2.4 330800] 7.4 | 1800 HITXV(?
GIDA0*****v20D / E*1PE2D 1480001 1300 11001 75 770 1A7500| 3.4 130.500] 2.4 | 1800 HPTAYO?
BCSZMEBOCODNA-TP SEO00] 13001 11.00) 761 7.70 155000 36 135,000} 25 1800 090
ISHPTILBTE0" BOSIMBOCOONA-ZX eE0001 1300111001 761 7.70 155000 36 1350000 25 1 1800! Factory TXV
ERVZ0/CAMES BRO001 13.06 § 11001 76 8O0 {55.000) 3.7 350001 26 {1800 HZTRVO
EC1PE2C s300a! 138G 1 11001 76 770 150.000] 3.8 133.000] 2.5 | 1800 HZTAY03

* Single or three phase
sCastifind in accordance with Unitary Aie Conditioner Certification Program, which is Lased on ARF Standard 2g/240

Hequired 10 achicve AR rating.
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Cooling Performance Extended Ratings

outd - ‘?d"‘” Outdoor Temp - DBOF
ooy ndoor emp
Mode! WModel DB/WB 85 82 95 105 115

o | Btuh | S/T! kW | Btuh | 8/T{ kW Btuh | S/T| kW Btuh | $/T] kWi Buh {3/T{ kW
BCSIMIRCOONA-1P | B5/72 120.200] 651 1.21120,000] 69 1.39119.000) .72 |156:18.000] .74 11.70:17,000) 771863
2SHPI3LE118 | BLSIMIBCOONA-ZX | 80/67 115,200] 681 1.18119,000 72 [ 1.36/18,000 .75 | 1.53{17.000] 77 {1.67}16,000; 801 1.80
ERVOB/CAMIE 75/83 118200] 711 1.15118,0001 75 11.33{17.000) .78 | 1.50{ 16,000] 80| 1641150001 8311.77
BCSTMZACOONA-1P | 85/72 127,000] 571 1.60]26,200] B8 | 1.83125.000! 72 |2.08]23.0001 .7312.30{21,800 JB12.53
FSHPILEY74 | BOSIMZAC00NA-2X | 80/67 |26.000] 701 157 ]25,200; .71 11.80124.000; 75 1205{22.000 B 12271208001 7812.50
EFV08/CAMAB 75/63 195.000] 7311541242000 74 11.77123.000] .78 {2.02]21.0001 7§12.724118,600) 82)2.47
BSZM3OCOONAT-1P] 85/72 134.000] 681 1.85133.200] .71 |2.19132,000| 72 {2.48)31.000 .74 1274128 000 8al2.97
9SHP1ILE130 ] BESZMIO00ONA-2X | 80/67 {33.000] 711 1.82 (32,2008 .74 |2.16131,000] .75 12 45{30,000] 77 2.7127.000) .82 }3.00
EFVIS/CAMABN | 75/63 {22.000] 741 1.75]31.2001 .77 {2.13130.000] .78 | 2.42(79,000] .80 |2 B8/ 26,000} .79:3.03
BCSOMIBCOONA-1P | 85/72 140,200( .66 | 2.36 | 38.000] .68 1276/ 36,200 BY 3161350000 71]{35H33,000) .74:389
FSHPTILEL36 BCSZMIBCOONA-2X | B0/67 (292001 691 2.33]37.0001 .7112.73|35.200] 72 13.13] 34,0001 .74|3.48/32.000] 771356
ERI4/CAMSBN | 75763 (382001 72| 2.30136,000] .74 12.70(34,2004 75 13.10{ 33,000, 77 3.45131.000] 8013.93
BCSIMAZCOONA- 1P | 85/72 47,0001 68| 2.94 [45.0001 69 [3.30]42.500] .70 {3.66]33,700] 72| 4.0338,600] /31445
2SHPIILE42 | BCS2MEZCOONA-2X | 80/67 [46,000] .71{ 2.91 144.000] 72 |3.27|41,500| .73 13.66{38.700, 7514.00|37.600} 761442
EFVI/CAMBON | 75/83 145,000 .74 | 2.88 143 000] .75 {3.24|40.500] .76 13.63]37.700; 7813.971 36,600, 7914.33
ECSZMABCOONA-1P | 85/72 [55.400] 68 | 3.05 {52.0001 .71|3.54]50,000] .72 }3.99148.000 7318,36145.800 75,485
JOHPINET49Y BESZMABLOONA-ZX | BO/67 (53,4001 71| 3.02150,000] 74 | 3.51/48,000] 75 |3.95;48,000] .7614.33143.800; 78 487
ERg/CAMBON 75/63 1514001 741 2.99 48,0001 77 13.48]46.000 78 1383;44000) 73 430141 800 811473
BOS7ZMEEEOONA-1P | 85/72 150.000] 64 | 3.82 {58,000 65 {4.48157,000] 68 1 5.11155000 B8 1586|53,000 7216.30
7SHPILEN60"] BCSZMBECOONA-7X { BO/E7 57,0001 67| 3.79 56,000 B8 |4.46)55000] .71 15.08; 53,000 J21563]51.000) 751627
EFV2O/CAME 75/63 |56.000] 701 376 54.000] 7114.43153.000] .74 [5.05)51,000; 75 {56.60149,000| 1816.24
* Single or three phase
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Heating Performance Extended Ratings

.

— ndoor Gutdoor Temp, DB/WBF
Mode! Mode! G0 11115 36433 47/43 62/56
Rtuh | COP! kW | Btuh | COP] kW { Btuh {COP| ¥W | Btub [COP) kW | Btub COPLRW
BCS2MBCOONA-1P ' _
9SHP13LB118 | BLSZMIBCODNA-2X | 6,400 | 1,80 1.15110,600) 2.40 | 1.28] 15,0001 3.00 1.47118.0000 3.401 155! 21,7001 3.901 1631
EFVOB/CAMIG
BCSZMZACOONA-TP
2oHPALBI24 | BCSZMZACOONA-2ZX | 8,500 | 1.80] 1.63]14.000; 2.40 | 1.71]18.800,3.10 1781220001 3.50] 184128,000{410| 186
EFVOR/CAMIE
BCS2M30CO0NAT P
2SHPI3LB130 | BCS2M30000NA-2X | 11,8001 1.801 2.07[17.800) 240 2.13174,300 21012.301 78,6001 350§ 2 38{34,000} 4101 2.43
ERV14/CAMABN
BCS2ZMISLOGNA-TP
2SHPYILBIZGY BCSIM3BCOONA-2X |13.700] 1.801 2.41(21,000] 240 2.56 98 7601 2101 2.71133.8001 3.50] 2,821 40,2001 410 2.87
ERV14/CAMAEN
BUSZMAZCOONA-TP
ssHp1aLB147 | BCSZM42C00NA-ZX | 18,1001 1.90§ 282{26400| 240 | 3.22 95 2001 2.901 3.56141,000] 3.20) 3.75148,300; 3.6013.93
EFVI4/CAMBON
BCIZWMA48CO0NA- TR
23HPI3LBI48*] RCSZMABCOONA-ZX | 21,000 1.8G| 3.53| 30,600 2.4043.74 40,70013.001 3.9847.500} 3401 4.091 56,000, 3,901 4.2
EFVE/CAMBON
ACSIMBOGOONA-TP
2$HP13L 8160 BCSZMBOCODNA-2X 123.700] 1.90] 3.8%{35.000( 2.50 4101470081 32014301 55,000 .60} 4.48 | 65.000] 42014.54
EFv20LAMET
* Single or three phase
Accessories
Kit Number Description tsed with
A0BK58 Blower Oif Delay Kit All 28HPLY's
A5F0B Compressor Low Ambient Cut-off All 2SHP13's
94,46 High Pressure Switch Kit Al Z5HP13's
431 Time (ff Control All 25HP13's
67880 Crank Case Heater Al 2SHP13's
10442 Hard Start Kit 1.5~ 35100 7SHP13LE118,24,30.36,42
8164 Hard Start Kit 4 — B ton ZSHPTILB148 60
3aM07 Miid Ambient Kit All 28HP1T's
23000 Low Ambient it Al 2SHP1T's
H2TXNO TXV Kit 7SHP13LR118, 24, 30
HITAV0Z TXV Kit FSHP13LR13G, 42, 48
HZTRW3 TRV it 2SHP13LEIED
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/\ARMSTRONG Electric Furnace
L”?A]R Modular Air System

EFC/EFV

Application
e 1 1/2 -5 ton sizes

» Upflow, counterflow and horizontal
positions

Cabinet

* Cabinet dimensions match standard
furnace widths

» Painted galvanized cabinet

Components

« EFC models feature efficient PSC motors

¢ EFV models feature ECM variable speed
motors

e Field-installed 5-20 kW heat strips

» Factory instalied fan relays for non-heat
strip instaliations

ST,

€.

5 year limited warranty on alf parts.

Evtonder warraritv avaifable.

M
A

FeppomaaNEE ppproRMANCE

cfjﬂ" 11} eﬂﬁiﬁﬁh

AR! Stundard  AR! Standard
710/240 HHP 250/230 VAL
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Model Number Guide

12 B C A < 1A

L— Revision Code

Electric Furnace: -‘-J3
Cconstant | .
C O V-Variable i A = 208-230v/60Hz/ 1 Ph
N P ':. _.Aif'FloW ol - = .
13- Nom. cFM x100) T : - Series
Cabinet Width
B-171/2"
ik
D-24 42°
Physical
Blower . Max. ~ Rated . ,
‘Mode Motor Duct Load %’O?]T];"a; ‘Agfb‘??t
G C Speeds Static Amps 9 '
EFCOBRC 208-230/6044 3 20 1.9 112-2 78
EFCT2BC -208-230/60/1 13 3 35 2.6 21/2-3 a5
EFCIRLC 208-230/60/1 34 3 A5 4.0 4 96
EFC20DC . |:208-230/60/1 |~ 3i4 3 15 43 5 104
EFVOREC 208-230/60H 173 % 4G 24 142-2 74
EFV12BC . 208-230760/1 113 ¥ 40 3.4 112-3 86
EFVIBCC 208-230/60/1 34 * A0 57 Z-4 a7
EFV20DC 208-230/6001 374 * .40 57 3-5 105
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Efectrical {(EFC Models)

Flec. Heat:ng(lap Bii)We f:A'fmJ:s (2).{3)f¥o"téi.Amps per Circuit. - Total Unit Amps Circuit Breaker
cBth b 208v 240v _ | Amps per Stage
NN i{(1))2490v 208y f2q0v | 1 {2} 3 | 1 | 2 | 3 1208 | 240 | 1 2
08 {no heat) ] t 20 1.9 . - - - - - 2.0 1.9 15 -
08 S 1171000 20 | 1.8 | 2041 - -\l .ot | 27| 30
08 75 |256001 20 | 19 {2041 - - o132l <290 ] 332 | 45
08 10 1341001 20 [ 19 13811 - - laze ) - - 1381 | 436 | 80 -
“12{noheaty | 0 o 2801261 - - - | - | -1 - 1281261115
s 5117100 28 | 26 | 209 - - Pnal - - 1091 2341 30
17 75 425600 28 | 26 [ 2991 - - 13391 - - 1299 ] 339 | 45
12 10 134700{ 28 | 26 | 389 - . 1443 - . | 389 443 | &0 :
12 15 1512000 2.8 | 26 | 389|181 - {443 ]208] - | 570 1 651 | 60 30
15 {no heat) { ] 4.3 4.6 - - . - - - 43 40 15 -
i6 5 [17100] 43 | 40 | 224 - - {148 - - | 224 | 48| 30
16 75 |25600] 43 | 40 {314 - - 1353 - - 1314 | 383 | 45
16 10341001 43 | 40 404 - - 1457 - - | 4pa | 457 | 60
16 15 |51.2001 43 | 40 {404 | 181 | - |457 (208 - | 588 | 665 | 460 30
16 20 | 683001 43 | 40 404|271 - | 457|417 765 | 873 | €0 60
0(noteaty | 0 0| 46 | 43 | - - 46 | 43 | 15
20 5 1171001 46 | 43 | N6 - . FTASHT - - {226 | 251 1 30
20 75 125600 46 | 43 | 3171 - - 13851 - - 1317 ) 355 ) 45 :
20 10 1341001 46 | 43 {407 - - 1460 | - - 1407 | 460 | 60
0 15 051200 46 | 43 1407 (1811 - (460208} - | 588 | 668 | 60 30
3 | 20 168300 46 | 43 407|361 - 460} 417 768 | 876 | &0 60

NOTE: IF NOMINAL CEM 1S 1000 (2.5 TONS)WITH 15 KW ELECTRIC HEAT, THE MOTOR SPEED MUST BE SET AT MEDIUM OR HIGHER.
NOTE: MAXIMUM KW FOR UNITS WITH NOMINAL CFM SET AT 1400 (3.5 TONS) i5 15 KW,

{1) For 208 voit use 751 correction factor for kKW and Buh.

(23 15 and 20 kW (2 stage models) require 2 supply Grouits.

(3) Circuit #1 includes biower motnr amps.

W packages in beld indicate that these heat packages require and include dreuit breakers. Optional for cthers.
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Biower Performance (EFC Models)

GEER  External Static Pressure in W.C. - No Filter - (Dry Coil).
 Speed: - Al 200 30 40 50
Low 590 600 59¢) 560 510
EFCORE *Hed 910 880 830 770 700
High 1080 1020 950 870 770
N ; “Low 1090 1080 1060 1040 1810
EFC128 *Med 1260 1260 1250 1210 1170
~ High 1340 1330 1330 1240 1250
Low 1510 1490 1440 1400 1320
EFCH6C “Med 1640 1610 1590 1500 1420
High 1730 1760 1640 1560 1470
: o Low 1600 1580 1550 1490 1420
 EFC20D “Med 2060 1990 1910 1820 1710
' '- High 2220 2130 2040 1940 1830

Speads marked fn italics with an asterisk* are the factaty settings for both heatin and cooling.
4. g

Cooling speeds shouid not be reduced below factory settings.
Different speeds can be set for heating mode.

See installation instructions for changing speeds and minfmum settings on electric heat.
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E!ectrscal (EFV Modeis)

‘ 1 {2) 3) Total Amps per Circuit - Circuit Breaker
nwerj—\mps 208v | “240v Tgﬁ‘g:’t MCA Amps per Stage
G Y 98 (1)240v Sosvl2aov] 1] 2 | 3 | 1| 2 208 | 240 | 208v | 240v] 1 2
08 {no heat) 0 0 261 2.4 2 2312411 29 30 15
08 5 17100 26 & 2.4 (207 23.2 207232 2581790 30 -
08 75 125600 26 1 24 1297 33.7 J97 13371371 1420 45
0B 10 34,1001 26 | 24 387 441 387 | 441 | 484 | 551 oD
12 {no heat) Q & 29 27 - - 29 | 271 36 | 34 13
12 5 17,000 ] 29 | 27 {209 235 2091 23512611294 30 s
12 75 25,600 - 29 1 27 1300 34.0 30.0 13401 375|425 45 .
12 10 134100 29 | 2.7 | 390 44 .4 39.0 | 444 | 488 1 555 | B0 .
17 15 151,200 29 | 2.7 | 390181 444 0.8 57716521 7141 815 60 30
16 {n heat) 0 ] 3By 35 38 1 351 48 ) 44 15
1B 17,1001 3.8 1 35 {218 743 21812431273 1304; 35
16 75 (256003 38 [ 351318 358 31913581399 4481 45
6 10 34100 3.8 { 35 398 45,1 39914511499 1 5641 60
16 15 51,2001 38 1 35 39901181 4511208 SBO L6591 7251 B24 ) 6O 30
16 20 68,3001 3.8 | 35 ]399 361 45,11 417 6.0 | 868 | 95.0 1 1085] 60 6
20 {no heat) 0 | @ 4.7 | 43 - 00 | 0000} 00 15
20 5 1710071 47 | 43 1227 251 227 125112841 314 35
20 75 1258001 47 | 43 318 35.5 3181355 398 | 444 | 45 -
20 10 (34,100 ] 47 | 43 1409 45.9 40,9 | 459 [ 531 | 574 | 60
20 15 151200] 4.7 | 43 {409 181 4591 208 59.0 | 66,7 | 738 | 834 | &0 30
20 200 1683001 47 | 43 1409 361 459 ¢ 417 J70 | 876 [ 96.3 11095, 60 &0

NOTE: IF NOMINAL CFM IS 1000 {2.5 TONS)WITH 15 KW FLECTRIC HEAT, THE MOTOR SPEED MUST BE SET AT MEDIUM OR HIGHER.
NOTE: MAXIMUNM KW FOR UNITS WITH NOMINAL CFM SET AT 1400 (3.5 TONS) 15 15 KW,

{1) For 208 voit use 757 correction factor for KW and Bruh.
(23 15 and 20 kW {2 stage models) require 2 supply circuits.

{3) Circuit #1 includes blower motor amps,

KW packages in bold indicate that these packages require and include circult breakers. Optiona] far pthers.
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Electncal (EFV Models)

Eier. He;lﬂng Cap. Efower Amps ’ (2} (3) Total Amps per Circuit Total Unit MCA Circuit Breaker
. kWL Btih - 208v 240V Amps Amps per Stage
5({}"-249;:. (1)240\; 268_\? AR ERERERE 208 | 240 | 208v | 240v | 1 2
08 {no heat) 0 0 26 | 24 23124291301} 15
08 5 | 97,1001 26 | 2.4 {207 23.2 207 123212581290 30
08 75 | 256001 26 | 24 {297 337 297 13371371 {421 | 45
08 10 {34100 26 | 24 | 387 44.1 38.7 | 441 1 484 1 551 | 60 -
12 (no heat) 0 0 290271 - - - - 20 127 136434 15
12 17,100 | 2.9 | 27 {209 23.5 2091 23512611294 30
17 75 125600] 29 | 27 ]300 34.0 30.0 3403751 425] 45
12 10 34100 29 | 27 {390 44 4 39.0 | 444 | 488 | 5551 60
12 15 {51,200 29 | 2.7 139.0 181 4441208 571 | 652 | 714 | 815 60 { 30
{no heat) 0 0 38135 - | - 38 | 35} 48 | 44 | 15 -
16 5 | 17,100 | 38 | 35 {218 243 218 | 24312731304 35 -
16 7.5 {25600 38 | 35 {319 358 319 358|390 | 448 | 45 -
16 10 {34,100] 38 | 35 {399 45.1 39.9 | 451 | 489 | 564 | 60
16 15 | 51,200] 38 | 35 3997181 4511 20.8 SB0 | 5.9 | 725|824 1 60 | 30
16 20 {68300 38 | 35 |399]361 4511417 760 | 86.8 1 950 {1085] 60 | 60
20 {no heat) 0 47 1 43§ - - g0 0.0 ] 00 00 5
20 5 {17000 47 {43 [227 25.1 227 125112841314 35
20 75 | 25600 47 | 43 {318 355 3181355398 | 444 45
20 10 134100 47 | 43 1409 45.9 409 {459 15111574 60
20 15 151,200 47 | 43 1409181 459|208 50.0 [ 667 738|834 60 | 30
20 20 {68300 47 | 43 |409 361 459 1 417 77.0 | 87.6 | 96.3 [1095] 60 | 6C

NOTE: IF NOMINAL CFMIS 10(}0 (2.5 TONS) WITH 15 KW FLECTRIC HEAT, THE MOTOR SPEED MUST BE SET AT MEDIUM OR HIGHER,

NOTE: MAXIMUM KW FOR UNITS WITH NCMINAL CFM SET AT 1400 (3.5 TONS) IS 15 KW

{19 For 208 volt use . 757 correction factor for kW and Btuh,
{2) 15 and 20 KW {2 stage models) require 7 supply circuits,

{3} Circait #1 mcludes blower motor amps.

KW packages in bold indicate that thase packages require and include cireult braakers, Optional for others.

39




Blower Performance (EFV Models)

. fnergized |- Control | g CFM @ ESP in W.C.
“Thermostat |- Board '

Terminal - Tap 01, 02 |03 | 04 | 05 | b6 | 07 | 08
A 710 | 690 | 680 | 690 | 690 | 690 | 690 | 680
B 560 | 560 | 560 | S70 | 560 | 560 | 570 | 570
W C 490 | 490 | 500 | 500 | 500 | 500 1 490 | 490
D 430 | 430 | 430 | 430 | 440 | 440 | 440 | 440
A 1010 | 980 | 970 | 980 | 980 | 980 | 980 | 970
) B 800 | 800 | 800 | 810 | 800 | 800 | &0 | 810
SORRE e C 700 | 700 | 710 | 710 | 710 | 7p | 700 | 700
D 610 | 610 | 620 | 620 | 630 | 63C | 630 | 630
A 510 | 490 | 48C | 490 | 490 | 490 | 490 | 490
5 8 400 | 400 | 400 | 470 | 400 | 400 | 410 ! 410
¢ 350 1 350 | 360 | 360 | 360 | 360 | 350 | 350
D 310 | 310 | 310 | 310 | 320 | 320 | 320 | 320
A 850 | 860 | 860 | 870 | 880 | 880 | 830 | 880
- B 710 | 720 | 730 | 740 | 740 | 750 | 730 | 730
C 620 | B00 | 600 | 600 | 610 | 600 | 610 | 610
D 500 | 480 | 470 | 470 | 460 | 450 | 440 | 420
A 1220 | 1,220 | 1,210 1 3,210 { 1,210 | 1,210 | 1,200 | 1,200
AT L B 1000 | 1,010 | 1,040 | 1,040 | 1,040 | 1,040 | 1,040 | 1,020
galsg 4 W C 820 | 820 | 830 | 830 | 840 | 840 | 840 | 840
' D B50 | 64D | 640 | 650 | 650 | 660 | 660 i 640
A 540 | 620 | 640 | 640 | 640 | 640 | 630 | 630
" B 570 | 560 | 560 | 550 | 560 | 550 | 520 | 520
¢ 510 | 500 | 490 | 480 | 470 | 460 | 440 | 430
D 470 | 450 | 440 | 430 | 400 | 400 | 390 | 380
A 1130 | 1420 | 1,120 | 1130 1 1,100 | 1,090 | 1,080 | 1,070
- B 990 | 970 | 966 | 950 | 940 | 920 | 910 | 910
C 850 | 830 | 810 | 790 | 780 | 750 | 740 | 710
D 690 | 660 | 650 | 620 | 610 | 580 | 560 | 530
A 1680 | 1,660 | 1640 | 1,620 | 1,610 | 1610 | 1,610 | 1,600
. , B 1440 1 1400 | 1,400 | 1,400 | 1,390 | 1,380 | 1,380 | 1360
RRYTREC Tl C 1230 | 1220 | 1,210 | 1,210 | 1,200 | 1,180 { 1,170 | 1,160
D 1000 | 990 | 980 | 980 | 960 | 950 | 950 | 940
A 800 | 790 | 760 | 750 | 720 | 710 | 680 | 660
. B 680 | 670 | €50 | 630 | 610 | 580 | 550 | 520
C 580 | 540 | 510 | 480 | 460 | 430 | 390 | 370
D 180 | 430 | 390 | 430 | 400 | 400 { 400 | 400
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Blower Performance (EFV Models) Continued

L Energized | o Comtol |0 . CPM@ESP inWiC.
|5 Thermostat - .| . Board ety v : ry S :
erminglf Tap | o1} 02 | 03 | 04 | 05 | 06 | 07 | 08
A 1250 | 1230 | 1.210 | 1180 | 1,140 | 1,100 | 1,070 | 1,050
. B 1120 | 1,400 | 1,080 | 1,080 | 90 | 970 | 940 | 930
¢ 980 | 950 | 900 | 860 | 840 | 820 | &0 | 800
D 860 | 810 | 760 | 740 | 720 | 710 | 700 | 680
A 1840 | 1.830 | 1.810 | 1.790 | 1,780 | 1,760 | 1,730 | 1,690
' B 1640 | 1640 | 1,620 | 1,610 | 1,600 | 1,570 | 1,540 | 1,490
EFV20DC | YIN2
| c 1390 | 1380 | 1370 | 4,360 | 1322 | 1,296 | 1,255 | 1,220
b 1210 | 1190 | 1,180 | 1,340 | 1,100 | 1,040 | 1,030 | 1,000
A 910 | 870 | 830 | 790 | 770 | 760 | 740 | 730
. B 840 | 790 | 740 | 710 | 710 | 630 | 680 | 660
C 740 | 690 | 640 | 640 | 620 | 610 | 600 | 590
D 680 | 610 | 580 | 570 | 560 | 550 | 530 | 500

NOTES:

Humidistat will reduce cooling airflow by 10% in high hurmidity.

Adjust tap {+) will increase airflow by 10%, while tap () will ducrease airflow by 12%.

Adjust tap test wili cause the motor to run at 70% of full airflow. Use this for troubleshooting ony.
At the start of 3 call for cocling, there is a shord run at B2% of airfiow for 7.5 minutes.

At the end of a calt for coohing, there s a blower delay of 1 minute.

Accessories

T KitNumber - 0 f - . Description B * “Used with
AEHBCCOSNSAT 5 KW WITH Terminat Block AlL

 AFHBCCO5CSA- 5 KW WITH Circuit Breaker , ALL

AEHBCCO7NSA 7.5 KW WITH Terminat Block ALL
AEHBCCOTCSA-] 7.5 XW WITH Circuit Breaker AL
AEHBCCIONSA-Y 10 KW WITH Terminal Block ALL
AEHBCC10CSA-Y 10 KW WITH Circuit Breaker . ALL
AEHBCUI5CSA- 15 KW WITH Circuit Breaker 12,16, 20
AEHBCC20C5A 20 KW WITH Circuit Breaker 16, 20

*( - Constant or ¥ - Vatiable
1 N = No Circult Breaker
2 C = Circuit Breaker
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HIGQN

Juck-Free Split-System
“igh-Wall Fan Coil Indoor Sections
3,000 to 12.000 Btuh

ANB - Cooling

INE - Heat pump
AN - Heat pump with electric heat

40QNB Cooling Only Fan Coils with 38AN condensers

Fars vy the Bxprery

Back 1o Product Physical Dat:

SOUND RATING (dBa)
gfm#} INDOOR  ; OUTDOOR cmff{l:m ARl | erER | EER
s UNIT UNIT ' CFM INDOOR INDOOR OUTDOOR | OUTDOOR
TON Btuh POWER | PRESSURE | POWER | PRESSURE
0.75 400NBODI-4 | 38AN-008-1 8,500 215 1 105 {07 50.4 39.4 623 513
’e 40ONBO12-1 | 38AN-012-1 11,000 300 ] 105 | 93 54 0 43.0 83 1 521
' S0QNBO12-3 | 38AN-012-3 11,600 302 | 110 {101 540 43.0 531 521
CFM - Cubic Feet Per Minute
SEER - SBeasonal Energy Efficlency Rating
& Each Indoor Section
400NE and 40QNH Heat Pump Fan Coils with 38BK condensers
AR
NOMINAL | |\NDOOR |OUTDOOR | CAPACITIES | Ry SOHNBIRRIRGES
CAPACITY 7 KTt oFm | SEER | EER | HSPF
TONS UNt u CiO | WP INDOOR | INDOOR [QUTDOOR | OUTDOOR
Btuh | Btuh POWER | PRESSURE | POWER | PRESSURE
0.8 MQNFOOQ' 383*‘;'099' 8700 | G000 | 252 1 100 | 92 1 88 50.6 39.6 B34 52 4
1.0 “G(”N;’mz” 38{3’;“0‘2“ 11100111700 | 300 | 100 | 85 | 88 | s4o0 4320 628 518

CFM - Cubic Feet Per Minute
SEER - Seasonat Energy Efficiency Rating
¢, Each indoor Section

Carrer Corppration | A Member of The United Technelogies Corporation Family | Stock Symbol UTX | Copyright © 2006 Legal Nolice  Privany Polay
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ASUICQ & AOUICQ

Submittal Data: System 9CQ

FUITSU

Job Name: Location:
Purchaser:
Engineer:
Submitted To: For: &1 Reference L Approval U Construction
Submitted By:
Unit Designation: Schedule No. Medel No.:
Capacities: QUTLINE AND DIMENSIONS
Cooling 5,700 BTL/h
Outdoor Design Temperature Fo DB/WE 95/ 75 31373 8-1/18

: : {780 [ g
SEER 14.3 i
Indoor Unit: : e
Power Supply 15V L | em————
Noise Level db (A) - H/ M/ L/ Q 40/ 36/ 32:26 . o s
Weight 21 Ibs. i !
Qutdoor Unit:
Power Supply 13V 117116

£290)
Max Fuse Size 15A PR | . M-
11718 3118 (790 2-3i15

Min. Ampacity 12A un I (36} 11-3116 (28%)
Runping Current 7.8A . 9 ; e

ight 38 Tbs.
Weig, . . 6% lbs 5 e \ !
Refrigerant Piping: o Ay R

=
Max Ht. Difference 26 fi. 5
Max Total or Combined Length 49 fr. e,
Discharge Vapor Line {0.D.} 1/4 in. N - 'ﬁ';‘“‘“‘s
Suction (O.I3) 3/8 in. }o————-f
14 (258)

Standard Features:

+ Six vear compressor warranty
* Two year parts warranty

+*

Digital wireless remote control

*

Automatic fan speed controd

Notes:

*

*

4 Way Auto Louver function
Built in Low Ambient to 32¢ F
Auto Restart/ Reset

Programmable Timer

+

Optional Wired Remote Centrol
Plasma Filter
Refrigerant R-410A
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Monitor 44_‘1_‘{422

S: . B limonitor 441 High [Med/ Low
MP! - f S—
Pradects lBTU Rating/Hour|43,000 33,900 21,000 16,200 i
iIBTU Output/ . Tl
Hour 40,400 H:’ﬂ 500 19,500 15,000 l t
| I
{
319 i;.«’b 16 12 E’
- i —
“ Fuel Source Separate Tanks
MPI Euel Kerosene(High quality, low
News sulphur, Na. 1 Stove Qil}
Please read Power Electric, 120 Voits 60 cycles
impartant Dimensions 26.6" Hx28.7°Wx 13.8"D
consumer
news here. ‘ Weight 69 Ibs. |
o :- = --.}r—___. ............. _1 Hia.h_.__. ......... .! ﬁ;d—}— e i o = ,!
Monitor 422 High Mod it Low .
[BTU Rating/Hour 22,000 17,400 11,700 ][6,600 |
BTU Output/Hour|[20,400 16,200 10,900 8,800 |
Fual I
Consumption 164 13 .09 .07
Gal/Hour ] !
Fuel Source 1.32 gailon internal tank® or separate tank i
Fuel Kerosene(High quality, low sulphur, No. 1 Stove Oil} !
Power Electric, 120 Volts 80 cycles ’
Dimensions 255" Hx 21" Wx 12.5"D

RIS Waight 69 Ibs.
f1.2
P J :_ijxtema} tank not avaitabie in Connecticut or Massachusetts

!
|
|
!
5
|

Recommended Usage by Region

“ BT R — ]i

Monitnr 422 1820-2600 50 #t 14301820 50 A 11701430 so ft g1-1170sa k TR0G10 e ft it
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— SERVICE INFORMATION HS25 ==

.L—E-”—”——-ax, ndustries Inc. Corp. 9327-L3 Litho U.S.A.

HS25 SERIES UNITS

The HS525 is a high efficiency residential split-system
condensing unit which features a scroll compressor. it
operates much like a standard condensing unit, but the
HS25's scroll compressor is unique in the way that it
compresses refrigerant. Several models are available in
sizes ranging from 1-1/2 through 5 tons. The series is de-
signed for use with an expansion valve in the indoor unit.

This manual is divided into sections which discuss the
major components, refrigerant system, charging pro-
cedure, maintenance and operation sequence.

All specifications in this manual are subject to change.

SCROLL COMPRESSOR

DISCHARGE

L I~APPLICATION

All major components {indoor blower/ceil) must be
matched according to Lennox recommendations for
the compressor to be covered under warranty. Referto
the Engineering Handbook for approved system
matchups. A misapplied system will cause erratic op-
eration and can result in early compressor failure.

I-SCROLL COMPRESSOR

The scroll compressor design is simple, efficient and
requires few moving parts. A cutaway diagram of the
scroll compressor is shown on the cover. The scrolls
are located in the top of the compressor can and the
motor is located just below. The oil level isimmediate-
ly below the motor,

SUCTION

The scroll is a simple compression concept centered
around the unique spiral shape of the seroll and its in-
herent properties. Figure 1 shows the basic scroli form.
Two identical scrolls are mated together forming con-
centric spiral shapes (figure 2). One scroll remains sta-
tionary, while the other is allowed to orbit (figure 3}.
Note that the orbiting scroll does not rotate or turn but
merely orbits the stationary scroll.

Pﬁ!ﬁl“? Page 1 %1993 Lennox Industries Inc.
H alure
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SPECIFICATIONS

I Modesi No. “ HS525-211 HS25-261 HS28-311 =L= HS25-411
f’“"“wr‘"% {sq.ft) RTY: 5.4/11.8 5.5/15.9 5.5/15.9
Outdoor  Mube dismeter (in] 38 8 8 308
Ng. of Rows 1.0 1.48 1,36 1.36
Fins per inch 20 20 20 20
| _Diameter (i) 20 20 24 24
No, of Blades 4 4 3 3
Condenser [ Motorhp 1/6 1/6 146 16
Fan Cim 2600 2450 3160 3150
RPM 820 320 820 820
Valts 200 210 215 210
= i } ﬂ Gibs, 2oz, Glbs, 8oz, 8ibs, 1oz, Blbs, 102,
Liguid line connestion 38 3/8 38 38
Suction fine conrection 5/8 34 374 34
ELECTRICAL DATA
Mod . HS25-211 L JE925-281 HS25--311 H528-411
Line voltage data - 60hz./1 phase 208/230V " P08/230V 208/230V 2081230V
Rated oad amps 9.7 11.8 1356 18.0
Comprassor | Power factor .98 96 98 86
Locked rotor amps 53,0 82.5 76.0 90.5
Congdenser Full lgad amps 1.1 1.1 1.1 1.1
Fan Motor Locked rotor amps 2.0 2.0 2.0 2.0
Max fuse or ¢.b. size {amps) 20 25 30 40
*Minimur circuit ampacity 13.3 15.6 18.0 23.6
*Rafer to National Electrical Code Manual to determine wira, fuse and disconnacs size requirernants.
NQTE - Extremes of operating range ara plus 10% and minus 5% of fine voltage
SPECIFICATIONS
Model No. H525-461 L H$25-511 H$25-651
f:::s’s;ﬁq'ﬂ" 8.8/15.9 20.8/21.6 20.8/21.6
Outdoor ™t be diametar (i 38 38 38
No, of Bows 1.57 2.0 2.0
Fins per inch 20 20 20
|_Diameter {in.} 24 24 24
No. of Bladeg 3 4 4
Condenser LMotorhiy 1/6 14 1/4
Fan Cm 3100 3870 4250
RPM 820 840 820
Walls 205 330 350
HCFC-22 teharge furnished) Blbs. boz. 13ibs. Soz. t8ibs, 8oz,
| Liguid fing connestion 8 38 38
Suction line connection 7/8 7/8 1-1/8
ELECTRICAL DATA
Model No. " H525-461 HE25-511 HS25-651
Line voltage data ~ 60hz./1 phase 208/230V 2081230V 208/230¥
Rated load amps 20 23.7 2838
Compressor | Power factor .97 B9 0.97
Locked rotor amps ﬁ 107 129 168
Condenser Full lnad amps 1.1 1.7 1.6
Fan Motor Logked rotor amps 2.0 3.1 3.8
Max fuse or ¢.b. size {amps} 45 50 60
*Minimum circuit ampacity 26.1 313 37.7

*Refer 1o Nationat Electrival Cods Manua! to determing wire, fuse and disconnect size requirements.
NOTE ~ Extremes of apersting range are pius 10% and minus 5% of line voltage
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System Features

A HIGHER EFFICIENCY CAN SAVE YOU MONEY,

Estimated
Avmuad Cooling
Cost Comparisons.

t yourr cureant o
conditionar i more

fhan 10 yeors old, it

toudd b a3 low o 0

4,00 SEER, Compare the
estinated onmual cooling
bifl of o £.00 SEER sysrem
to that of 0 nevw systern
with o higher SEER surh as
Americon Standard’s 10.00
or 11.00. For instanco, if
the annual gooling bitl of
a 500 SEER system wos
$1000, it could vaat onfy
5550 for on 110G SEER
system, Oor o potestiol
anwst sovigs of 45%,

weowner Benetits

shbale. darable com

oy chesistg,
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BEER 1O 8EER 11 SEER
5600 $380 $330
5800 $a80 $440
A1 000 SO0 554D
$1,200 730 540
51,400 SE40 £rro
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With an extended warranty
from American Standard,
we've got you covered.

Yo Can rest easy with
Amwerican Standard’s exeellent
Wmted warrantics on vour new
howe corfort system. However,
for added peace of mind, vou
may want 10 consider an
exiended warranty, With an
extended warranty, unplanned
repair bills becomie 3 thing of
the past. For the term of yvour
agreement, we pay the bills

for any part replicement. All
service work and proventative
maintenance will be condueted
by Ameriean Standard-trained

professionals.



fnside an American Standard

We'd like to make purchasing Home Comiort System.
# home comfort system as ; f Condiionee 3. Indoor Couhng Cail
o ARG N i L 3

easy as possible.

B st

When vou match an Allegiance 10 or
11 air conditfonner with an American
Standard varable speed furnace.
voug can be sure you've installed

a perfectly balanoed system. Al
a perfectly balanced system
offers maximum efficiency

and comfort for your home.

Our ﬁnancing program ' fach component of on Amercon
. Standaed home combort system is
makes buying easy. X ¢ refiable, durable ond built te last.

han the putdoor unit is motthed
ze arnd SEER rating with the

With our flexible payment : in nit, you ean enjoy the
and financing options, price e, highasr system efficiency possible,
noedn’t be & convern. O goad 15 1w
make vou as cormfortable as poassible
throughout the purchasing process.
Ask your dealer for details.

. . . Allegiance 10 Allegiance 11

A fixture in American homes
Maoded Nominsd Height Width De Modal Nomins! Height Width Dep!
for more than 100 years. Mode)  Nominal Heatt Wiy Tey | [Nomber  Toamage dnd fia) in
yo— S H B B TAIIBAI00A 15 ® B »
Far m_f::m than za;u:‘rin;?r}i | u m o» JATR24AT0A 20 n B8 ®
American Standard has been ) ) 29 7%
dedicated 1o building heating [7A0036A%00A 30 29 29 26 - T
and atr conditioning products JADMMZAI0A 35 M 29 % JATDAZAI0A 15 W 3/ N
known for guality, reliabtitty and JAD4BB100A 40 33 29 26 | [JAI48BI0A 40 ¥ 35 30
JADOSORIOOA 540 13 k30 TAIOBBATOOA 50 k1) 41 35

durability. We remain committed
to finding better ways to make
your Hfe more comfortable.

Simwe Ametions Standard has o policy of continaois. poodiact impeoeiment,
' it resorees the sight to vhange specifications and design withoot notice, Read ?E ! »

Wﬁ“ e A Sonditimning WWW Ll mﬂ. wand d‘ﬁx’&ma imfosrmustuoe wvattadle from YORT deator.

025-560-0280 | Stamdard

I, " peom »
with ARL Stntard TN
ntip:ifoarkermech.com MEATING & ATR
CONDITIONINDG
SR04 Bigrrs Ot Sulte L
Cubtin, CA 94568

T Kemprican Sinsbued boe 3T B 1
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A HEAT PUMP OUTDOOR UNITS - 50HZ
LENNOX - sonz

Net Cooling Capacity - 5.9 to 14.4 kW (20 100 to 49 300 Btuh)

AT—— Net Heating Capacity - 5.8 to 14.4 kW (19 700 to 49 100 Btuh)

y Bulletin No, 480072

y 4 Aprit 1699
Suparsades June 1998

F Typical Application

A ' J l i Iy

m— T

— .

A

y

y

F 4

a

Applications
- Vertical air discharge aflows concealment behind shrubs at grade level or out of sight on a roof.
- Matching up-flow, down-flow and horizontal blower coil units with supplemental electric heat provide a wide range of cooling and
heating capacities and applications. See ratings table for match-ups.
- For indoor blower ¢oil unit data, see Coils - Blower Coll Units, this section.
- Units shipped completely factory assembled, piped and wired. Each unit is test operated at the factory insuring proper operation.
- Instalier must set outdoor unit, connect refrigerant lines and make electrical connections to complete job.

Completely Tested

- Tested in the Lennox Research Laboratory environmental test rooms which meet American Society of Healing, Refrigeration
and Air-Conditioning Engineers (ASHRAE) Standard 37 requirements.

- Rating test conditions are those included in Air-Conditioning and Refrigeration Institute (AR!) Standard 210/240-94 while
operating at rated voltages and air volumes.

- Sound rated in Lennox reverbarant sound test room in accordance with test conditions for Alr-Conditioning and Refrigeration
Institute (ARI) Standard 270-95,

- Condensing units and components within bonded for grounding to meet safety standards for servicing required by Underwriters
Labaratories (L1.L.} and the international Electrotechnical Commission (IEC).

- Developed in accordance with International Standards Organization (ISO) 9000 guality standards.

Unit Cabinet
- Heavy gauge stee! cabinet with five station metal wash process.
- Powder paint finish provides rust and corrosion protection.
- Painted base section.
- Contral box Is conveniently located with all controls faclory wired.
- Corner patch plate allows access to compressor.
- Drainage holes are provided in base section for mofsture removal.

Reciprocating Compressor (HP29-024.036)
- Designed for dependable efficiency with minimum operating cost.
- Suction cooled and overload protected with internal pressure relief.
- Hermetically seated with built-in protection from excessive curtent and temperatures.
- Crankcase heater assures proper compressor lubrication.
- Running gear assembly resiliently suspended internaily inside case. Compressor installed in unit on resilient rubber mounts

assuring low sound and vibration free operation.

©1998 Lennox ndusiries ing.
NOTE - Due to Lennox’ origeing comeitiment to uality, Specifications. Ratings and Dimensions subjset 1o thange without notie and witholt incuiming liabiity.
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Copeland® Compliant Scrolt Compressor (HP29-0365-048-060)

- Compressor features high efficiency with uniform suction flow, constant discharge flow and high
volumetric efficiency and quiet operation.

- Compressor consists of two involute spiral scrofls matched together to generate a series of
crescent shaped gas pockets between them.

- During compression, one scrofl remains stationary while the other scrolf orbits around it.

- Gas Is drawn into the outer pocket, the pocket is sealed as the scrolt rotates.

- As the spiral movement continues, gas pockets are pushed to the center of the scrolls. Volume
between the pockels is simultanecusly reduced.

- When pocket reaches the center, gas is now at high pressure and is forced out of a port located in
the center of the fixed scrolls.

- During compression, several pockets are compressed simultaneously resuiting in a smooth
continuous compression cycle.

- Cantinuous flank contact, maintained by centrifugat force, minimizes gas leakage and maximizes
efficiency.

- Scrofl compressor is tolerant to the effects of slugging and contaminants. If this occurs, scrofls
separate, allowing liquid or contaminants to to be worked toward the center and discharged.

- Low gas pulses during compression reduces operational sound levels.

- Compressor motor is internally protected from excessive current and femperature.

- Compressor is installed in the unit on resilient subber mounts for vibration free operation.

Defrost Control
- Solid-state time/temperatura defrost control is furnished as standard equipment.
- Controf initiates a defrost cycle every 30, 80 or 80 minutes of compressor "on” time at ouldoor temperatures below 2°C{35°F)
{factory setting 60 minutes).
- Maximum defrost cycle 14 minutes.
- Defrost thermostat mounted on liquid line determines when defrost cycle is required and when fo terminate cycle.

Reversing Valve
- Factory instaited 4-way reversing valve provides rapid change in refrigerant flow direction resulting in quick changeaver from
cosling to heating and vice-versa,
- Valve operates on pressure differential between outdoor unit and indoor unit.

Copper Tube/Enhanced Fin Coil
- Lennox designad and fabricated coll.
- Ripple-edged aluminum fins.
- Copper tube construction.
- Lanced fins provide maximem exposure of fin surface to air stream resulting in excellent heat transfer.
- Firt collars grip tubing for maximum contact area.
- Flared shoulder tubing connections/silver soldering construction.
- Colt is factory tested under high prassure to insure leakproof construction.
~ Entire coil is accessible for cleaning.
- Polyvinyl Chioride (PVC) coated steel wire coil guard furnished as standard,

Qutdoor Coil Fan
- Direst drive fan moves large air volumes uniformily through entire outdoor cofl for high refrigerant cooling capacily.
- Vertical air discharge minimizes operating sounds and eliminates damage to lawn and shrubs.
- Fan motor has sleeve bearings and is inherently profected.
- Motar totally enclosed for maximure protection from weather, dust and corrosion.
- Rain shield on motor provides additional protection from moisture.
. Louvered steel top fan guard furmished as standard.
- Fan service access accomplished by rermoval of fan guard.

Expansion Valve
- Factory installed and piped expansion valve is designed and sized specifically for use in heat pump system.
- Sensing bulb is located on suction fine between reversing valve and compressor to sense suction temperature in any cycle.

Hi-Capacity Drier
- Factory installed.
- Drier iraps any moisture or dirl that could contaminate the refrigerant system.

High Pressure Switch
- Automatic reset switeh shuts off unit if abnormal operating conditions cause discharge pressure to rise above setling.

Start Controls
- Furnished on HP28-024-036 units.
- Provides assistance for compressor start under Joaded condilions of In case of low voltage.

Refrigerant Line Connections, Electricat inlets, Service Valves

- Sweat connection suction and liquid lines are located on corner of unit cabinet.

- Fully setviceable brass service valves prevent corrosion and provide access {o refrigerant system, Suction valve can be
fully shut off, white liquid valve may be front seated to manage refrigerant charge while servicing system.

- 45° glhow furnished for ease of suction line connaction.

. HP26-024 models are stubbed with 9.5 mm (3/8 in.} figuid line connection. 9.5 mm x 7.9 mm (3/8 in. x 5/16 in.} reducer bushing
furnished with for liguid line connection.

- Figld instalied thermometer well furnished for instaflation in the liquld line to check refrigerant charge.

- Refrigerartt line connections and field wiring infets are located in one central area of cabinet for easy access. See dimension drawing. |

HP29 50hz / Page 2
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OPTIONAL ACCESSORIES - MUST BE ORDERED EXTRA
Thermostat (Optional}
~ Thermostat not furnished with unit. See Lennox Price Book,
Refrigerant Line Kits (Optional)
- Refrigerant ines (suction & liquid) are shipped refrigeration dlean. Lines are cleaned, dried, pressurized and sealed at factory.
- Suction line fully insulated.
- L15 lines are stubbed at both ends.
- See Refrigarant Line Kit table for selaction.
Low Ambient Kit {Optional)
- Qutdoor units operate satisfactorily in the cooling mode down ta 7°C (45°F) outdoor air temperature without any additional controls.
- Low Ambient Contral Kit LB-57113BM (27400} can be field installed, atiowing praper unit operation in the cooling mode down
to -1°C {30°F).
Unit Stand-0ff Kit (Optional)
- Black high density polyethyiene feet (94J45) are avallable to raise unit off of mounting surface away from damaging moisture.
- Four feet are furnished per order number.
SPECIFICATIONS .. Tl Bl et |
= Model Number HP20-024 | HP20036 | HP29-0365 | HP20-048 HP29-060
Net fa%a a;ea Cuter coif 1.06 {11.41} 1.41{15.21) 1.96 (21,11}
walf W Aner ol e 0.51 (5.44) § 1.35 (14.5) 1,80 (20.31)
o%ggo: Tube outside diametar -— mm {in.} 7.9 (5116}
Mumber of rows 1 l 137 2
Fins per m {inch) 866 (22) 708 {18) 866 {22)
Diarneter — mm {in.} 457 (18) 559 (22)
Nurnber of blades 3 4
Quidoor Motor output « W {hp} 125 (1/6} 250{1/3)
Coit
Fan Air volurie - Lis {ofm) 945 (2000} ! 085 (2085) 885 {2085} 1190 {2620} 1705 (3610}
Rev/Min 820 840 900
Martor input — W 140 155 185 255 320
tRefrigerant charge furnished — kg {oz.) HCFC-22 1.93 (68) 2.81 (88} 3.3 (1N 4.05 (143) 5.44 {192)
Liguid line connection - outside diameter - mm (in.} sweat 8.5 (378} 9.5 (3/8)
Vapar line connaction - outside diameter - mm (in.} sweat 15.9 {6/8) 19.1 (3/4) 222(7i8) 26.6 (1-1/8}
Shipping weight - kg {Ibs.) 1 package 69 {1562) 88 (183} a8 (180) 15 (254}
OPTIONAL ACCESSORIES - MUST BE ORDERED EXTRA
Low Ambient Kit L8-57113BM (27J00)
Unit Stand-Off Kit 84445
tRefrigerant charge sufficient for 6.1 m {20 fee? of connacting refrigerant knes.
9.5 mm x 8 mm (348 inch x 546 inch) adaptor furmished for liquid line connectlon.
Maodel Number KP29-024 HP29-036 HP29-6365 HP29-048 HP29.060
; 220024V 220240V 38014200 2201240V 380/420Y | T380/420v | 1380420V
Line voltage and phase (50hz} 1 phase 1 phase 2 phase 1 phase 3 phase 3 phase 3 phase
Voltage range (minimiim —— manimum) 198 — 64 | 198 — 264V | 347 — 462V | 198 — 264V | 342 — 462V | 342 — 462V | 342 462V
Rated load amps 7.8 3.7 4.4 14.7 8.1 82 10
Compressor
Locked rotor amps 58 81 38 a2 40 50 82
QOutdoor Coll Full ioad amps 1.0 0.5 1.0 0.5 0.7
Fan Motor
{t phase) Locked rotor amps 18 0.9 18 3.9 1.8
NOTE — Refer 1o facal slectrical codes 1o determing wire, fuse and disconnect size requirements.
tiNeutral required with optional Transformer Kit (16F34}.
HP29 50hz/ Page 3
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[{iNet Cooting s Heating Ratings
Unit High L High Low
: % -
Modet Cooling | Tempersture | Temperature eanlg TS | enegmie Blower Check and
Nmnm Capacity Reating Heating Coll E*P%rlcn
S0 Capar Capaci - _ -
{ Rating Yy ¢4 Total E g %ﬁ g Totat § Total {8 g Unit Required
Number Power g‘si -%6 Power 2 | Power §§.a§
db) W | Buh | v | Bun | kv | Bren | 0 § SRS | opt p BTG | oot g
WY 38 5w EE Gi ¥ 5} 3
HP2G.024 . ) TR actory
o sg izmioe] 58 lw7oe] 34 |mvo] 220 § zes es | w8 Pz | 15 | 2m CB2OM-2126 i
HP28-036 -
HPZe0365 | 90 |30700] 90 (308001 54 (7aop| 335 [ 277 | 944 | =7 | 338 | 22 | 235 CBIIM-3141 %ifafgg
(76}
MP2OMKE | 4o {aq1700] 1o |ar7e0l 64 jooooo) 430 |27 ] e [ 35 | sae § a7 | 2m CB2M5T EllFactory
(843 Instatied
MP29060 | yis lagaco! w4 laotoo) 9o laoron| ss0 | zes | am | 45 | 318 | 40 | 297 CB20M-E5 [aiFactory
{643 Instafled

[ The rating test conditions are these Intluded in Air-Condifionin ? and Refigeration institute (ARI) Standard 210/240-89 while operating at rated voltage and afr volumes;
Cooling Ratings — 35°C (85°F] cuidoar air temperatuse, 26.7°C {BD"F dry bulb and 19.4°C (87°F) wet bulb entering indaor coll air.

High Temperature Heating Ratings — 8.3°C (47°F) dry buib, 6.1°C (43°F} wot bulb outdosr air temperature and 27, 120 (FO°F) antering indoor oot air,

Low Tempemm !gaifngs —— miltgs 8. 3"(, 17OF ) dry bulb, minus 9 4°C [15°F) wet bull: outdoer air lemperature and 21.1°C (70°F} entoring indoor ool aif.
[£1Sour rating number ratad at test sonditions for Air-Conditioning and Refrigeration Institute (AR}) Standard 270.
[AlFumished as standand with coil.

A — Single Or Three Phase With Neutrsl (see Electrical Data)
8 — Single Phase (size to heater capacity)
C - Single Phase (size to indoor coil blower motor)

e e oy
] ngw% 2 m::;;;J} L D — Two Wire 24 Voit — 18 ga. mintmum
b J@V ‘(f) £ — Eight Wire 24 Voit —- 18 ga. minimum — with Electric Heat
— Ter Wire 24 Voit with Optional Outdoor Thermostat
"elscoNNEcT 1 ‘
¢ SWITCH F - Four Wirg 24 Volt — 18 ga. minimum
L {ByOthérs) - N
“NDOOR UNIT G -— Three Wire 24 Volt — 18 ga. minimum
| e Flesfel Wiringt Not Fmiishied -
(@ = All widng must conform o local electrical codes.
"REFRIGERANT LINE KITS [INSTALLATION CLEARANCES - MM (IN.) |
Cutd Liquid Line | Vapor Line
Uit | LneSet |Lenathofl “ogide Outside
Modst NMgzdtfér Diameter Biameter
Number Y ft. |m in. mm [ In. {mm

L1s220 L 20 | 8
Li5-21-28 | 25 8
HP29-024 56 | 7.9 | 5/8 | 158
£15.21-38 { 38 |
L1521-80 1 G | 15
L15-41-20 1 20 | 6§
Hp2g.0as | H1941-30 30| 8
HP23-0368 | {1541.40 | 40 | 12
Li541-80 | BO | 18
L1565-30 | 30 | 9
HP26-048 1156540 | 40 | 12 38 4.5 718 1 222
1158550 | 50 | 18

NOTE—1219 mm (48 in) clearance required on top of unit.

HP29-060 Figid Fabricate 38 | 95 | 1-U8 | 285 *NOTE-One side must be 914 mm {36 in,) for service.
Two of the remaining three sides may be 305 mm {12 in}.

3/8 85 | 34 | 19

HP29 50hz/ Page 4
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[COOLING AND HEATING RATINGS — 50HZ

NOTE — For Temperatures and Capacities not shown in tables, sea bullelin — Coofing Tnit Rating Table Correction Factor Oata in Miscellaneous Eng\mﬂer!ng Data Section.

HP29-024 — COOLING CAPACITY — CB28M-21/26
___Outdoor Temperature

Enter- |  Totl 29°C_(85°F) 35° a) 41" G {105°F] 465°C_{118°F)
ing A Sansible Sensible Sensible Sansible
wet | voume | 0% feon | ToTomal Total | oo | To Total Totah | oo | To Total Total | eo o Toral
Bub Cooling | torl Batio (ST || £O0INE | foesor| Ratio 8/ || SO0MNG |ogssor| Ratio (sm || COOMMO |y Ratio (5/T)
m" T | Motor | By Bulb " _{Moter | Ory Bulb T | Motor | Oy Bulb " | Mator ™ Dry Bulb
28C|27C|29°C) 1 26°Cl2re] 29°¢) 24°C{27°C129°C 24°C{ 270 29C)
Ls | ciml kw| Btuh | KW [SERSIEE W Buh | kW |Jeodgoadined KW Btuh | KW Geodondocep W Buh | KW Gerlandheer

| 305 |50 [[ 60| 20400 1.60 | 7589 | 98] 8.7 [ 19300] 1.71 |77 | 91 [1.00|| 53| 18100] 181 | 79]94]1.00] 5.0{16900| 191 82| 87[1.00
17.21S [360 800 || 6:2| 21200 162 | 80| 05 |1.00]i 60 [ 20000| 174 |.62 | 67 [100)/ 66118900 185 | 8565 1,00/ 82| 37706| 1.5 | 86100100
4501950 {| 6.4| 218001 164 | .85{.99 1.00] 69 {20700} 1.76 |.B7 1.00N.00) 5719600 1HB | 80110001001 541 18400| 1.98 |.93]1.00/1.00
305 [650 || 6.4] 21800 164 | 6872 | 6] 60| 20600| 1.76 |59 |74 |88 || 57| 18300| 186 | 60| 7691 53| 18000] 1.96 | 62| 79] 84
18.4°C 350 800 | 6.6] 22400 166 | 61177 | 92( 62| 21100| 178 |62 |60 |84 (66 19800] 189 | 64|82 | §7]| 6.4]18500] 199 | 6] 6] 8
450|950 1 6.7) 22000} 167 (.64(82].8rile3(21600] 1.79 |66 .85 (.89 ||55)|20200] 1.90 | B8 | BRIT.00H 55| 188007 2.01 | 70| 91)1.00}
" 05 | 650 || 6.8| 23400} 1.68 |.43|.56 |.69] 66 (22100] 181 {43 |57 .71 {61 (20700 1.892 | 44 59|74 | 57| 19300 2.03 | 44! 60].76
21.7°C 1560 (600 || 7.0| 24 000] 1.70 | 44|58 | 76]| 6.6 | 22600| 1.82 |45 | 61|77 |62 (21200] 1,84 | 46].63| 80| 56| 19700| 205 | 46| 65/.83
45019501 7.2f 24400 171 | 451631804 6.7 23000 1.84 | 466483 63]|21600] 1.96 | .47 .67 g5l 591201007 2.07 | .48: .69 .89

HP29-024 — HEATING CAPACITY — CRIOM-21/26
Indoor Coil Air Tamperature Entering Dutdocr Coll
o 66°F 116°Cl 45°F (7°C) 25°F -4°C) T 5°F {-15°C} -15°F (-28°C)
Air
70°F db Total Comp. Total Comp. Total Comp. - Total Comp. Total Comp.
{21°C dh) Heating Mator Heating Motor Heating Motor Heating Motor Heating Motor
Capacity Watts Capacity Watts Capacity Watts Capacity Watts Capacity Watts
Ljs | ctm || &W | Btun | Input W | Bteh | Pw pw | groh | PPU W T Be Input ™4 | Brun | !nput
gm | izt kW _; Btuh W L Buh tuh ., kiby
| 306 | 650 3 7 23900 1673 4 | 18300 1430 ] 400 1180 500 965 1.2 49000 ¢ I30
380 | 800 4 7 28500 3 1640 & | 18900 395 38 Q00 145§ 100 930 1.3 4 60O 895
450 G50 || 17 1615 7.1 18 400 170 40 3500 1120 600 906 15 | 5100 670
NOTE — Hesting capacities include the effect of defrast cyeles in the tamperature rangs whars they oceur.
HP29-036/HP29-036S — COOLING CAPACITY CB29M-31/41
Outdaor Té "
Enter- |  Total 29°C_(85°F} 35°C _(95°F) 41° € (105°F) 46°C {115°F)
ing Air Sensible Sensible Sensible Sansible
Wet | Voume | o0 | com- | ToTotal Total oo | ToTotl Totol | com. | To Total Total oo | To Total
Bulb Loaling 1, Ratio (5/T) || Co0ling | ocor] Ratiog/m || Codling Ratio (&/T) || Sooling | roccor! Ratio (S/M
T‘mﬁ:f' PRCIY I 'Motor | Dry Bulb ¥ Motor [ Dry Bulls ¥ Motor [ Dry Bulb Motor (™ Bry Buib
24C 20T 28°C 276G 29C 24'Cl2TG29°C 2ECIZTCRTC

27°C|
Lis| cmjl kW| Bruh 1 kW Doocionpacr KW( Btuh | kW e ened et KW Btuh | kW [Scaplaneppesy KW | Biuh | kW 75°Fl 80°F 86°H

~ 4701000 9.1] 31200 ] 2.35 |.74|.68 ] 98] 87 | 20 600] 255 | 7590 10| 6.2|27900| 272 | 7792 |1.00] 76| 26 900| 28/ | 0| 95]1.00
17.2:C e85 |1200] 9.4 | 32100| 2.41 | 78193 1.00] 89 | 30500] 259 |0 |95 [1.00|| 8.4 | 26800 276 | 82| 97 [1.00| 78|77 10| 293 | 85[ 99]1.00

s60 1400l 9.7i 33000 244 |.B27 97 {n00) 9231300} 282 [.84].091.0087}208700] 281 | .87 [1.00{1.00 8.2 280001 299 §.90(1.0011.00
. aronooollg7l3z200) 244 | 57171 841 92 (31800 263 (.58{.73/.86 (|87 (29700 2.B1 | 69|.75 BO G 8127700 29% | 617792
19.4°C 565 [1200][10.0, 34 000 | 2.47 |60 76 90 9.4 | 32 200] 26 [ 7|77 |2 |80 [30300| 288 | 62| 80 5 || B:3[26 400| 307 | 64| 83| o7

560 20017031 34600 2.40 | 62| 80| 84| 9.6 |32 800| 2.68 |.64 |67 .97 || 5.1 30900 2.87 |.65|84|.99]) 65| 28900 3.0 | .67] 88|1.00
{470 [1000][10.4] 35 400 | 251 [ 4356 |68 9.9 93600 271 | 43| 6770 93| 31700] 261 |43 | be| 73| 87| 29700] 3.0 | 44} 5] 75
2.7 565 (12001706 353001 253 [.44{.58 | .73(|10.1]34400) 274 (.44 |60 |75 [|95}32400] 294 |.45|61}.77 BS[30300) 313 | .45) .63).80

71°F)
660 114001108 35800 | 254 |.45(.61].77|[10.2]34%00] 276 [.45({.63].80[{9.6{32900] 2.96 |.45|.64| B2 9.0{ 30700} 315 | 47 66) 8BS
. | e o -31/41
Coil Air Tamperature Entaring Outdoor Coil
e 65°F (18°C) EF (Gl 25°F (-4°C) 5°F (15°C) I5°F [28'C)
20°F db Yotal Comp. Total Comp. Total Comp. Total Comp. Total Camp.
{Z7°C dbi Heating Motor Hasating Motor Heating Motor Heating Motor Heating Motor
Capacity Watts Capacity Watts Capacity Watts Capacity Watts Capacity Watts
s [ JLsw [ Bun | et [Cow T e | Ieut 5 T Begh | 10wt TR T Breh | feeut W ] Bun | boedt
470 1900 1.0 1 28000 ; 2456 3.} 28200 2110 W 17,300 765 37 600 | 1410 g 100 1970 4
685 | 1200 i 114 | 3BRO0 2315 5 | 29000 2070 5.6 1 18600 1725 33 3400 [ 3370 20 900 1030 ¢
650 1400 1.5 | 39 400 2380 g1 29600 2035 5.6 1 19200 £ap 4.1 000 1335 2 17500 995
NOTE — Heating capacities include the effect of defrost cycles in the temperature range where they ocour.

HP29 50hz / Page 6 pr
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[COOLING AND HEATING RATINGS — SOHZ

NGTE - For Tempersiures and Capacities not shown in fables, see bulietin - Cooling Uit Rating Table Corrscncn Factor Data in Miscellaneous Engineerfng .Da!a Seciion.

HP29-048 - CB29-51M - COOLING CAPACITY

Outdoor Alr Temperature Entering Gultdoor Coll

Total 28°C (85°F) 35°C (95°F) A (105°F 35°C (1H5°F)
Entating | Air Sensible To Total Sensibla To Total Sansible To Tolal Sensible To Total
Hulb Yolal nsible To Totat Totat 0 Total
mw':a Yolume | coofing (Comp|  Ratlo (811) Coollng {Comp] __ Ratio (ST Cooling  [Comp] ___ Ratio (ST} Coofing [Comp|  Ratia (87
wre Capaity [Mator Ory Bulb Capacity | Mot Dry Botls Gapacity {Mator Dry Bulb Capacity Momr Dry Bulb
wpat | 28°C [ 27 | 29°C tnput | 24°C | 27°C | 28°C fput | 24°C | 27°C | 28°C tnput § 24°C | 27°C | 29°C
mis| chn } W {kBluh 76°F | g0°F | gaer | W [kBh 75°F | 8oeF | sger | KW [kBER 7S°F | a0oF | ooy | MW kBl 75F | 80°F | B5°F

A \E (400 ] 82 87 1100 1308170 145 | &3 AR
HOT e (404 | 86 [ To0Tro0o f1rziaatjase | 87 (100 j100

K BYTHE 36 ] 3 | 6 | T THETac2 {357 a0 | 86 (100
(g:% T T Ty TS T8 T o [0 TIT e T oa | B | 89 | 100
P T T e Ty TSN T S T T I T | By T [ a7 | 10 [ 100 [Hg (407 {467 | &8 [0 100 (s BTl asn ] 47 j o0 |10
Wl T A T T B 1% T o1 (128 [ W8 [88T V& "v7 | 82 [HA AT TaN7 ] b2 | 78 | B4 |14 389 1480 | &3 | &1 2
(;?,f,% R R S B N I T 2 M N KPR ) N I T T N T
ETEE T S T T B T T s T BT T & |8 | 5 i We 458y & [ 100 [ 18 [T 462t 60 { BY | 10
T TS T SIS T R T A HITES 386 | A | & | 78 (RITAS[41] « NP G T A
3} 367 | g1
64 68 83

2
g

k . 51
g 75 B T4 480 faze ] 45 BT 48 36T [ 45 28441 [ 444 | s £3 BTz | 421 466 |48 &5 B3
BR VARG {421 465 [ 327 | 4B 81 ][ 468 369 | 46 56

146 14451 A7 BE {28428 [ 468 | 47 &8 87

HP29-048 — CB29M-51 - HEATING CAPACITY

indoor Golt Ajr Temperature Entaring Qutdoor Coll
Alr Vialume 18°C (65°F} 0 (48°F) minus 4°C {15°F} minus 15°0 (3°F} winus 28°C (minug 15°F)
(72;95 d:;,) Total Heating GComp, Total Heating Comp. Total Hoating Gomp. Tatal Heating Comp. Total Heating Comp.
Capacity Motor Capacity Mator Capacity Moter Capacity Motor Lapacity Motor
kW KW kW KW L3
m¥s efm W kBtuh input kw kBtuh Input L4 kBtuh foput kW kBfuht Input kW kBtuh input
) 0 4.2 48.3 397 112 38.2 28 82 Fig] 256 56 3.1 2.24 P 95 168
75 600 43 L) FED T3 EEY] 73 3 PHA AT 57 [E TR | 48 il 157
85 180 144 ELX 2391 118 332 286 85 288 ] 58 0.1 208 34 105 1.5

HP29-080 — CB29M-65 - CODLING CAPACITY

Outdoor Alr Temparature Entaring Outdoor Solt
Total 249°C (B5°F) 35°C {95°F} 41°C (105°€) 46°C (115°F)
Entering | Alr Sensible To Total Bensible To Total Sensible To Total Sensible To Total
WotBuld | oiome | G0 lcomp| Rt (8T) | coging [Corp|  Ra0(ST) | coaing [Comp| _Ralio S sl lcomp|_ Ratio s}
ture Capaclly | Moo Dry Bulb Copacy | Motor Dry Bl Copacity Motor Dry Bulb Cagaclty |Metor Ory Buly
. - 5 = = s 5 o2 " = o -
o e e L T E R I e e o R D e ke P e e e e A S
P A TS I R I e T T e A | T 8 T 5 W3 T TE | % 81 [ 700 [137 | 46 | G687 { 77 | 43 1100
(1%% B8 [ 7E00 {156 | 534 [ 404 T8 {1 | WB0[RT|5TE [ 487 [ 7y | 92 ;100 [1AE[47 [EW [ 75 ] 94 | 100 TG AR [BE A 16 100
T TS TR A |78 T 5 | 100 (154 [ RTS8 | 88 |10 (148506 | 547 | B2 | 97 | 100 [143]487 [685] 83 | 98 ; 100
T T T A TR TaB |5 T T B |5 e Va8 7 |8 NI 58 |59 | 56 | 73 | & [WB[Io7 [586 [ &0 | 75 | b5
[g:g) T TR TR [T T T T TRy My i T T T B 57 (57 [ % | 76 | &1 [1e WE[sm | & | /8 | o
AT ot T e I T S T T R P T R M T T e I SR I O IO
T TIPS TSee T am T a1 58 1760 | 575 | 456 | A3 | 86 VB |3 TEEE TBIE | 49 | 57 | 71 ribb|oos [ o8/ | A 3 8 3 72
5,%‘;1) BT R R R I R e R O T R R TR R e IR ST R N R
@ T T E AT I T3 T B Ty TwalTsi | is ] & 8 {7 TRI{6/0 |66 | 45 | &1 | 77 (60TSE7 1086 | 45 { B2 | 71
HP?29-060 - CB29M-65 - HEATING CAPACITY
Alr Temparature Extering Qutdeor Galt
Indoor Coll
Alr Valume 1A°C (§5°F} TG {45°F) mlnus 420 (25°F} minus $5°C (5°F) minus 28°C minus 15%F)
(7;::: db) Total Heating Camp. Tetal Heating Comp. Total Heating Comp, Total Heating Comp. Total Heating Comp.
Tapacity Mator Capacity Motor Capacity Motor Capacity Mator Capacity Motor
KW X KW K W
mis cfm kW kBivh input KW Btk ot hw kBtuh Input KW kBtuh rput kW kBtuh input
75 TEG0 A ETE 145 T34 03 RX:id [ B2 AT 7 P53 7 3§ 133 738
B T80 .3 X EXr] ErYs EAT) 3E7 168 3T KE?] TE BE 2.8 EL 32 Fli'd
7] ] 164 ) T WY ) 5T i) A7 35 77 754 765 1] 58 T8
HP29 50hz / Page 7 I
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LENNOX v mirommamion

Service Literature
G26 SERIES UNITS

(376 series units are high-efficiency upflow gas furnaces manufactured with
DuralokPlus™ aluminized steel clamshell-type heat exchangers, G26 units
are available in heating capacities of 50,000 to 125,000 Btuh and cooling
applications up to 5 tons. Refer to Engineering Handbook for proper sizing.

Units are factory equipped for use with natural gas. A kit is available for con-
version to LPG operation. G26-1 and -2 model units use electronic (intermit-
tent pilot) ignition, G26-3, -4, -5 and -8 model units feature the Lennox Sur-
eLight® silicon nitride ignition system. Each unit meets the California Nitro-
gen Oxides (NOy) Standards and California Seasonal Efficiency require-
ments without modification. All units use a redundant gas valve o assure
safety shut-off as required by A.GA. or C.G.A.

Information contained in this manual is intended for use by qualified service
technicians only. All specifications are subject fo change. Procedures out-
lined in this manual are presented as a recommendation only and do not su-
persede or replace local or state codes. In the absence of local or state
codes, the guidelines and procedures outlined in this manual {except where
noted) are recommended only.

G26

Corp. 9721111
Revised (8-2004

1.

(26 FURNACEA
426 HEAT EXCHANGE ASSEMBLY

Combustion Process:

A call for heat starts the combustion air blower,

. Qutdoor air is drawn through pipe into the bumer

compartment where it mixes with gas in a con-
ventional style inshot bumner.

. The Sursbight ignition system lights the burners,
. Combustion products are drawn downward

through the heat exchanger, Heat is extracted
as indoor alr passes across the outside surface
of the metal,

. Laterd heat is removed from the combustion

products as air passes through the coll. Conden-
sale (water} is formed as the combustion prod-
ucts cool.

. As the combustion products exit the coil, con-

densate is collected and drained away.

. Combustion products are pulled from the heal

exchanger and forced into the flue.
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SPECIFICATIONS

Model No. G26Q2-50 | G26Q3-50 G26Q3-75 G2604/5-75
Input Biuh (W) 50,000 (14.7) 75,000 {22.0)
Outpudt Btuh (kW) 46,000 {13.5) A7.000 (13.8) 0 {(20.5) 69,000 (20.23
*AFUE. 92% 92.4% 92.0% Y2.0%
Calfomia Seasonal Efficisncy B5.9% 86.5% 86.3% 83.8%
[iExhaust pipe connection (PVC) dametar— in. (mm) 251
[Tiintake pipe connection (PYC) diameter— in, {mim;} 2 [51)
Condensata drain connection (PYG-- in, {mm} 12 {127
Temperalure rise range — °F (°C) 4070 (22-39) 3060 (17-33) A0-70 (22-39) 20-50 {11-28)
High static certified by (AGAJC.GA) — in. wa. (Pa) 50 {125}
) in. 12
(Gas Piping Size LFS.
Natural or LPGIpropane mm 127
. in. Wwx7 10x8 1112 %9
ereRrish mm 254 x 178 264 x 203 292 x 229
Blowar motor output - fp (W) 15 (149) 173 (249 4 (B60)
Tons T2 2t 3 28
MNominat cooling
that can be added W 351070 3510 106 12310176
Shipping weight — s, (kg) 1 package 150 (68) 157 {71) 187 (71) 182 {83}

Electical characieristics

120 volts — 60 herlz — 1 phase (il models} dess than 12 amps)

. Optional Accessories (Must Be Qrderedﬁxtm) -

LPG/Propane kit (optional}

65K27 (alf models)

Filter and Fitter Rack Kits
FNo. & size of filters - in, (mm)

Singie {44.J20) Ten Pack (66KG1)
{1} 14 % 25 x 1 {356 x 635 x 25)

Single {44J21)
Ten Pack (66K62)
(1320225 x 1
{508 x 635 % 25)

Concantric Ventintake AiRoof Termination Kit {opfional)

80GTT — 1 1/2 inch (38 mm)

; 2 inch {51 mmy} 15F75
_ [Diventintake Air Roof )
Termination K {optional) - vert size | 3 incts 76 romy) Wit
2 ingh (51 mmy) 15F74 (ring ki) - 22044 (close couple) — 30628 (WTK dose eouple)
KiVentintake Air Wall 3T (WTKX ciose couple with axtension riser)
Terrmination Kit {optional) — vent size
3 inch {76 mmy) 44040 (close couple) or B1J20 (WTK dose couple)
Non-continuous ow speed 64HBE (2l mod
Twinning Kit (8kt modes)
tephoney Contincious low speed 35482 {all models)

Contiruous Low Speed Blower Switch (optional)

44J06 (-1 and -2 models) Not used with Twinning Kits

sAnnual Fuel Utiization Effidency based on U.S. DUE tesi procedures and FTC labeling regulations. Isolated combusbon system rating for nonweathetized fumaces.

$Palyurethane frame type filer.

[[iDetermine fram venting tables proper inteke and exhaust pipe size and termination kif required.
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BLOWER PERFORMANCE DATA
G26Q12-50 BLOWER PERFORMANCE

External Static

Alr Volume and Motor Watts at Specific Blower Taps

Pressure ] High Mudium Low
in. w.g. Pa H cfm Lis Watts cfm Lis Watts efm Lis Watts
0] 0 1115 525 485 885 415 360 720 340 280
A0 25 It 1095 518 475 880 415 350 700 330 285
20 50 1065 5085 #65 855 405 340 580 320 260
.30 78 1035 490 445 830 380 325 6560 310 250
40 100 995 470 425 755 55 315 845 305 235
50 128 850 450 405 7585 355 300 625 295 225
B0 150 800 425 380 740 350 280 540 255 215
F0 175 B15 385 368 880 310 285 530 250 208
B0 200 610 280 340 585 275 240 360 170 180
(.. 225 5080 280 315 380 185 215 - - - - - -
NCTE — All air data is measared external o unit with 1 in, {25 mm) cleanable foam filter (not furnished) in place, Also see Filter Air Resistance lable.
G26Q03-50 BLOWER PERFORMANCE
External Static Alr Volume and Motor Watts at Speciic Blower 1aps
Presaure High Medium-High Medium-Low Low
in. w.g. Pa cfm Lis Watts cfm Lis Watls cfm Lis Watts cfm Lis Watts
4] i) 1485 700 540 1275 600 485 1045 495 380 840 305 310
A0 25 1445 680 565 1250 500 460 1030 485 375 830 380 300
20 50 1390 BES 545 1225 580 445 1010 475 365 215 385 290
.30 75 1345 635 520 1160 560 425 985 465 345 790 375 285
Al 100 1280 810 500 1150 545 405 958 -1 450 336 780 310 275
S0 125 1225 580 480 1085 518 385 820 435 315 735 345 255
) 150 1160 545 460 1030 435 368 B75 415 300 700 330 240
T0 178 1075 508 440 950 450 345 855 405 280 600 285 220
80 200 975 460 415 B85 410 315 545 305 250 510 240 195
80 225 845 400 385 615 280 285 545 255 225 375 175 180
NCITE o Al aiF gata is measwed external 1o unit with 1 in, (25 mm} cleanable foam filter (nol furnished) in place. Also see Filler Air Resistance table.
G26Q13-75 BL.OWER PERFORMANCE
External Static Alr Volume and Mator Watts at Spacific Blower Taps
Pressure High Medium-High Medium-Low Low
in. w.qa. Pa cfin /s Watts efmn Lis Watts cfm Lis Watts efm Us Watts
0 0 14490 F08 850 1340 630 540 1660 500 440 870 410 360
0 25 1435 675 825 1308 615 518 1050 495 425 865 410 350
20 50 1385 855 805 1260 535 494 1025 485 405 850 400 335
30 5 1330 630 580 1215 575 470 1000 470 385 835 395 325
AQ 100 1260 595 560 1160 545 445 965 455 3685 810 380 310
5 125 1200 565 540 1100 520 420 920 435 345 70 365 290
60 150 1125 530 515 1035 450 400 876 410 325 135 345 280
Wi 175 1035 | 4980 485 960 455 375 T80 370 305 6585 325 265
80 200 835 440 475 865 410 345 725 340 285 mewn boanas e
90 225 805 380 445 630 295 295 540 255 240 P i - - -
NOTE — Al sir data s ineasured extemal 1o unit with §in. {25 mm) cleanable foam filter inot furmished) in place. Also seo Filter Air Resistance talile.
G2604/5-75 BLOWER PERFORMANCE
Externat Static Air Volume and Motor Watts at Specﬁc Blower '?aps
Pressure High Medium-High Medium Medium-Low Low
in, w.g. Pa cofm | Lis |[Watts | cfm | Lis | Watts | cfm | Lis {Watts J cfm | Lis [Watls | cim | Lis | Watls
4] 4] 2415 | 1140 | 1240 ] 2120 | 1000 | 1018 | 1875 ; 885 B55 116836 1 770 705 | 1430 | 675 585
A8 25 2330 | 1100 | 1200 | 2080 | 985 | 1006 } 1835 | 865 835 §16168 | 760 700 ] 1420 ) 670 585
20 50 2265 | 1070 | 1165 | 2045 | 966 880 | 1795 845 815 31580 | 745 690 | 1390 { 665 580
30 78 2210 | 1045 | 1145 | 2000 | 945 970 } 1765 | @35 BI0 {1545 | 730 675 {1365 | 6456 575
40 100 2145 { 1010 § 1110 | 1950 | 920 955 | 4720 | 810 785 11510 | 715 870 | 1340 | 630 870
50 125 2075 § 980 | 1085 | 1885 | 890 930 | 1680 § 795 785 11475 | 695 665 | 1310 | 620 568
60 150 2000 | 945 | 1060 { 1825 | 860 913 {4630 § 770 F70 § 1435 | 875 655 | 1270 { 600 555
70 175 1935 | 915 { 1040 11775 | 840 805 | 15651 740 755 | 1385 | 680 645 | 1220 | 575 545
B0 200 1840 | 870 | 1005 § 1705 | BO5 BYG 11515 1 715 745 | 1345 | 635 B30 1165 | bhO 535
.80 225 1760 | 830 880 ] 1610 1 760 gd5 ) 1455 | 685 725 11278 1 800 5185 111G | 525 530
NOTE - AT 5ir 08tz 1§ measured axternal 1o unit with 1 in. (25 mm} cleanable foam flfer {nof furnished) in place, Alsa see Filter Ay Resistance table.
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A.O.Smith Residential Electric Water Heaters

ProMax

PROMAX® FEATURES

LGN

SERREnD,

TALL, SHORT AND LOWBOY (TOP CONNECT)

MODELS AVAILABLE.
A, 0. SMITH DYNACLEAN™ DIFFUSER DIP TUBE

Helos reducs lime and sediment buiidup, maximizes hot water output.
Made from long-lasting PEX cross-link polymer.

COREGARD™ ANODE ROD
Aluminum anode with stainless steel core protects tank
against corroston longer than ordinary mild steel anodes,

DURABLE TAMPER-RESISTANT BRASS DRAIN VALVE
A. O, SMITH PERMAGLAS® GLASS COATING

Protects stees! tank from rust.

FACTORY-INSTALLED SIDE-MOUNTED TEMPERATURE
AND PRESSURE (T&P) RELIEF VALVE
Top-mounted TAP Valve available as oplion on soms modals.

6-YEAR LIMITED TANK AND PARTS WARBANTY
For complets information consull written warrarmty or A O, Smith Water
Products Company.

UPGERADE TANK WARRANTY TO 10 YEARS
See details oy page 2,

CODE COMBLIANCE: CEC, CABQ, HUD, BOTA NATIONAL
CODES, ASHRAE/IES 20.1-1299 AND 2004 NAECA

CERTIFIED T0 UL 174 FOR HOUSEHOLD ELECTRIC
WATER HEATERS

A.O0.Smith

Water Heaters
www.hotwater.com
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|

|
ProMax

Electric Water Heaters

T T Fmet | _ ELEMENT WATTAGE RECOVERY DIMENSIONS 1H INCHES APPROX.
nﬁg‘m i Hl_!lﬂiﬁ' . ENERGY | GAL. ~ 240 VAC 80°F RISE R s;:levms
NUMBER | RATIN FAGTOR | CAR GALLON | VALUE IGHY
GALLONS STANDARD 1 MAXIMUM | pER HOUR A B ¢ (LBS)
TALL MODELS
ECcT30v | 43 8 | 3 4500 6000 21 6 |a612] 18 |39 95
ECT40 | 52 82 | 4 4500 6000 21 6 |se1z]| 18 | 53102 115
ECT-52 62 L | 50 4500 6000 21 16 54 20-1/2 | 47-1/2 125
ECT-55 67 .80 55 4500 6000 21 18 60-1/4 | 20-1/2 | 52-3/4 135
ECT-66 72 .88 66 4500 6000 21 16 60-1/4 22 53 170
ECT-80 81 .86 80 4500 6000 21 ; 16 80-1/2 24 52 200
ECT-120% | 116 81 ] 119 4500 6000 21 i 16 B4-1/4 28 | 54-1/4 320
SHORT MODELS
ECS-30™ 43 493 | 30 4500 6000 21 16 36-1/2 | 20-172 28 100
ECS-40* 52 92 40 4500 G000 2 16 44 20-1/2 | 37-3/4 115
ECS:50* | 60 0. | 80 4500 6000 21 16 48 2 |42| 150
1OWBOY MODELS
ELIC-6 - NiA N/A 6 | 1500 @ 120V | 2500 @ 120V 7 8 19-142 | 14-1/4 | 10-1/2 35
ELIC-15 N/A N/A 15 1500 @ 120V | 2500 @ 12V 16 32-1/4 | 14-1/4 | 20-3/4 58
ELJC-20 NIA W/A 19. | 2500 @ 120V | 6000 @ 240V 11 16 32-1/4 18 15-3/4 73
ECL-30** 42 a3 29 4500 6000 2 16 30 22 22-112 105
ECLN-49* 48 92 38 4500 6000 21 12 3-1/4 23 24-5/8 125
ECL-50"* 58 i 91 50 4500 8000 21 i w | 34 26-172 25 170
Recovery capacity is based on actual performance lests.
For 10-year tank warranty, change “€” to “P” in model number (PCT-40).
* This model is not availahle with top T&P Valve,
** Modets supplied with Heat Trap Nipples. HOT ANODE ROD
10-year fank warranty and fop T&P Valve option combo not available on ECLN-40 and ECL-50. CONNECTION * COLD
\ / CONNECTION

TOP T&P CONNECTION
{OR OPTIONAL TOP HOT OUTLET)

A.0.Smith
Water Heaters
www.hotwater.com

e W

‘IZ}

e o oy

b ——e]

COLD INLET

ELJC-6 and ELJC-15

500 Tennessee Waltz Parkway, Ashiand City, TN 37015

<+ HOT QUTLET
{OF OFTIONAL SIDE T&P CONNECTION)

i —
L2

i
i
| i
L

ECT, ECS, ECL{N} and ELJC-20

For Technical Infermation and Automated Fax Service, call 800-527-1953.

A, ©, Smith Comoration resarves the right to maks proguct chianges o7 impravenenls witheut prior fatice,
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Forrm

RWHR

'Name and Address of Company |

{0 Appear in Directory:

RHEEM MEG. CO., WATER
%HEATER DIVISION
2600 Gunter Park Dr. E.

fMOntqomery . AL 36109~
51413

Trade Names

| iﬁ

Request for Approval for

Residential Water
Heater Rating

version 32003
Gas Appliance Manufacturers
Association

Eari:est
 Publish Date:
i8/12/03

MOdea! Senes fEnergy Source TypaofWater ”
‘Heater

g Name; E

‘Rhe@m - Gas cstorage
‘gas gﬁ il ?_
t
{ C Electric

i Resistance

{ﬁ Heat Pump -

w;th tank

‘Rheem ; Heat Pump -
; : wuthout tank ;3
‘ | \ TstHR ’ ;
 Row | Model | Standard | Custom Type of | Suppiy lEnergy \Sf;?;i}gs Mig%lth Recovery Basic |
# 0 # Footnotes | Footnotes | Gas ‘Ratmg, | Factor | G ' Effcy, % Model;
i ! o Gals, nr kWh :
f 5 ! g Gals. § ! .
“Dis | 41%50P U The™ [e30 [ 054 | s0 | 400 . 7 ;false_.;
cont- | ! | denotes EProg:r:.«mi ; MBTUH! f 5
Cinued | § % the ‘; ; ;
: ; | warranty | | : ’
i pariod and | |
| maybe | i % :
| replaced | i :
é é by the : i ; :
: | letters: V, | ; i ‘
P X ora | ; i | z ;
. dash. | ; } g ; ;
i | i § ' :

Rheem 41V50P

unknown

Model:
Serial
Number:
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- AT O e w Everiast PEXAN™ polymer dip tube.
7Y | SIALE SELECT e
o GAS UTILITY MODELS = Minimum 2” foam insulation (R-Value 16.67).

= Factory-instalied Safety Vaive (T&P Valve).

6-YEAR TANK WARRANTY = Energy-Saving Piiot,
B'YEAR PAHTS WAHHANTY s Nylon Drain Valve.
» Maximum Hydrostatic Working Pressure: 150 PSL
A R p—GPH Draft Kirnate
Galion oy | ey st ‘Degrea Rise Dimensiens fn inches Hood %ng
Moddal Hymber Capacity Naturall | Factor | gaging Outiet | Weight
Progase %0 & |a 8 c p g g (i) @
TALL PRE 40 NOCT 42w 40 140000400001 &1 | 72 | 41 | 62 [624]58 120 15| 8 [52] 3 158
PRE 50 NOCT 42w 50 |36,00036000 61 | 77 3 ; 57 | 63585122 158 |52 3 193
PRG 40 NOCT 52 4 135000/35000( 62 | 68 | 36 | 54 |65 (60%| 20,15 | 8 is-w; 3 180
PR 40 NOCT 52W 40 [35000/35000{ 63 | 68 | 36 | 54 |65 ';.so',i 20 15| 8 4| ¥ 180
PRG 50 NOCT 32W 50 {36000/36000] 80 | 76 | 38 | 67 |80 56122 115 8 |504] 3 165

O state

First-Hour Ratings and Recoveries are based on natural Btu and are rounded to nearest galion.
When ordering prapane, change “N* to “P* in modef number (PRE 40 POCT 42W).
Alt models have 'A” female iniet and outlet connections. Except PRE 40 NOCT 52 & 52W which have 4" male connections.
Alt madels available with 10-year tank, 6-year parts warranty. When ordaring, substitute “PRX" for “PRE™ in modet number.
Example: PRX 40 NOCT 42W.
“Provision for 3" or 4” Vent Pipe.
Manufactured undec one or more of these 11.S. Patent Numbers: 4,447,377; 4,527,543 or 4,505,231, Canadian Patent Numbers:
1,151,480; 1,229,270; 1,264,622 and other Canadian Patents pending.
All modeis meet or exceed federal minimum energy standards effective January 1, 1990, according to the National Appiiance Ener
Gonservation Act (NAECA] of 1987. They also comply with the latest editions of the B.0.C.A. National Codes, U.B.C., §.B.C.C., CAB.0. and the
H.U.D. Standards. All models design-certified by CSA Intemational, according to ANSI 721.10.1 Standards govemning storage-type water heaters.

Note on warranties: Installation of State residential water heatars in a commercial application reduces length of warranty. Tank warranty
is reduced trom B years to 1 year on State Select models, Parts warranty on all models is reduced from B years to 1 year,

All models design-certified by CSA
International according to ANS!
£21.10.1 Standards governing storage-
type water heaters,

ANODE
AOD

HOT caLg
CONNECTION CURNECTION

Thase State Water Heaters are
manufactured in the Uniteg States of
Amenca. i Ashiand City, Tennesses,

State Industries’ manulacturing faciity
i Ashiand City, Tennessee is certified
as complying with 150-3001 standards
tor quality management,

gy

" gAS
CONNECTION
=

R

Warranty details available at nearest State sales office.
Specifications and Energy Factors are subject to change without prior notice.

INDUSTRIES, INC. 500 Lindahi F'arkway, Ashland City, TN 37015
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[ ™ GREENHECK

Building Vatue in Air

Dimensional Data

Standard Decorati
aadal., AL B |G [BAE Grilte aritle
‘50, 70, 8¢ 13721105 1156 | 6 DA |  147x13Ya 15 s sq.
110, 125, 190 131411054} 10'%2 | B 1 B 147 /s x 13%4 15 13 s,

200,250, 290,800 . 14 iMMai sl B 1 B 14778 x 13/ 15 % sq.
410, 510 18 118341142 | 8 1 8 16%0 x 16%s .
700 235/} 115/ | 1154 [19V0] 8 25s.x 13V/2 -
710, 780 18 !14% | 14'%2 {10 1 8 19%/8 % 1634 -

900, 1050, 1410, 1550 23341 1457 | 14 (1834 8 28 x 1638 -

Outist cunnection width is ¥ inch - Mounting brackat width is 1% Iich.
For compléte dimensional information, see CAPS submittal drawings.
Al dimensions are in inches.

" Perforinance Data

Hvi ! CFM/Static Pressure in inches of WG

Model .| RPM | Amps | Walts | o oo G.000 | 0.166 | 6,125 | 0,250 | 0.375 | 0.500 | 0.625 | 0.750 | 1.000
Saso | 700 {03t | e | o7 pSEMLIE o S 47 &0

Waro |eso (o027 | 20 |os [SM.L88 L 0 56 42

%Paso | e00 | 034 ] 20 | 10 si';';; : ,gi fﬂ fi 3 17 f 59

GAtio | es0 | o058 | 49 | oa S%i':s e T - ¥

2358 CFM 135 123 Ll 104
S%~A125 110(} 9.62 53 1.2 Sﬂnes 1.4 1"7 1.8 1‘9

iEE CFM_| 218 | o7 | 192 | 157 | 133
P-A180 | 1400 | 130 | 113 | 20 piteef R 54

5 - _ OFM a7 [ 5e5 T 0 | 196 | 172 | 14z | 105 | 67
Sp-azo0 | 900 [ o043 | 48 | 20 Sones | 2.0 23 24 | 30 55 Taq | Tas |44

[Brao | vow |7 | s | a0 o gm [ [ae [ foeio e e [
Wom | o | ams | w | o [ | [ e e
rom | | van | s | an [ e [ms ST | s e | [ an
o [ | 170 | var | oo [ [ [ s e [t |

Graso | wom | am0 | o | 45 [ oy Lo Lot [ [ s

T | o | | o | oo [ Br | e [ho e e e w0
Soaro | v | o | e | oo [T | e e | s |

S | von | as0 | v | e[S [ s [ e s L Lo
Toom | oo | 00 | s | a5 o [ e fost

CFM 1125 1058 1043 864 885 798 862
Sones 7.2 7.0 6.9 6.8 6.6 85 6.5
CFM 1455 1434 1404 1353 1307 1262 1218 1174
Sones | 116 11.8 1.7 11.6 1.8 116 116 1.6
CFM 1607 1568 1658 1508 1449 1407 1369 1323

A4
Sp-a1050-1 1005 | 6.30 | 420 | 6.0

) e
SP-A1410 | 1450 | 7.40 786 9.5

B4 : g
$P-Aj 55-.0 1619 | 840 818 10.0 Sones 12.4 121 121 12.0 i1.9 128 14.1 15.9

1 HVi sones at 0.1 wg 3 Available with CRD - Ceiling Radiation Bantper 5 UL Listed for use above tubs,

2 Availabie with light 4 Available with 50 Hz motors (See CAPS for performance) & Avallable with 277 voit motor,

Porfurmance certifind is for Model SP exhaust Tor nstafiation type B: Froe Infet, Ductert putiel. Parfonmancs ratings includa the effects of an Intet gritie and backdralt damper. Speed
{FFTM) shown s nominal, Porformance is based on actual speed of tast, The sound ratings shown are loudness valuas In far: sones at 5 1t (1.5m) in g hemispherical free fleld calculated
per AMGA, Standard 301, Values ars for instaliation fype f: free inlet fan sone levels.

18
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1125 16" St., Rm. 216, Arcata CA 95521 Phone: (707) 826-1433







Abbay Technical Services

Primary Energy Consultant / Owner:

Anne M. McQueeney
Certified Energy Analyst
Certified Energy Plans Examiner
Member of the California Association of
Building Energy Consultants
E-mail: anny@abbaytechnicalservices.com

Karuk Tribe Energy Assessment Project Manager,
Data compiled, processed and analyzed by:

Diane Knight
Building Energy Consultant
E-mail: diane@abbaytechnicalservices.com

Additional consultation provided by:

Neva S. Holladay
Building Energy Consultant
E-mail: neva@abbaytechnicalservices.com

Located in the Stewart School Building
1125 16" St., Rm. 216
Arcata, CA 95521

Phone: (707) 826-1433
Fax: (707) 826-1430
E-mail: anny@abbaytechnicalservices.com

Please visit our Website:
www.abbaytechnicalservices.com
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TITLE 24 REPORT

Title 24 Report for:

Structure 1 Built~19592
1242 Thook St.
Yreka, CA

Project Designer:

Karuk Tribe Building Energy Assessment
Winzler & Kelly Consulting Engineers

Report Prepared By:

Anne M. McQueeney, CEA, CEPE
ABBAY TECHNICAL SERVICES
1125 16th Street, Rm. 216
Arcata, CA 95521
(TO7) 826-1433

Job Number:
8075-1

Date:
9/26/2008

The EnergyPra computer program has been used to perfam the calculations summarized In this complance report. This program has approval and ks
authortzed by the Callfarnia Enengy Commitssion for use with bath the Residentlal and Monresldential 2005 Bulding Enengy Efficlency Standards.

This program developed by EnengySof, LLC - www.ensrgysot.com

EnzrgyPro £.4 oy EnergySo® Joo Mumber: BO7E1 Uzer Mumber- 1734




Certificate Of Compliance : Residential (Part1of4) CF-1R

Structyrs 1 Built-1992 EXISTING QI2ER008

Projact Title Dats

1242 Thook St Yrek:

Projact :u:lur:g teta ] ‘BWHIng Permlt &

ABRBAY TECHNICAI SERVICES (707) 826-1433 et
Documeantatlon &uthor Talephong A iha o

EE%EEE CA -:Iimﬁ'g EE E;‘T 16 | red chechoas

- This Portion of the Report
Is Not Applicable to this Analysis

Building Type: [JSngle Family  [] Adddion Total Cenditioned Floor Area: 3,328 i
[x] Bl Famity |_;_.-‘| Sxisting + Addlal Existing Floor Area: 3,328 fi2

Building Front Orientation: [SW) 225 deg Raised Floor Area: 3,328 fi2

Fuel Type: Propane 5lab on Grade Area: g fi?
Fenestration: Average Ceiling Height: g ft

Area: 32z fi? Ang. U: 0.73 Mumber of Dwelling Units: 4.00
Ratio: 9.7% Avg. SHGC: .70 Number of Stories: 1

BUILDIMG ZOME INFORMATION # of Thermostat Jen

Zone MName Floor &rea Wolume Units Zone Typs Type Hot.  Area
Exlsing Kerreene Wall Heater 2 23N 17 840 2 ER Coandiinresr Selhiack 2 ]
Exising Elecl Bebrd Defaul 1038 Eyid 132 Copdiigres  __Zelback 2 0@
OPAQUE SURFACES Insulation  Act Gains Condition

Type Frame  Area U-Fac. Cav. Conf. Azm. TR YW  Siatus JA IV Reference Location 7 Comments
Foot Wopd 2230 0028 R-389 RO0 3235 Zul=ing 01-AE JsiFrUvingAress 00200
W inod STFE 0074 Fe18 200 395 Exieing e 157 Fir | iginy Areae

Dogor None 0 _0.500 Wone R-01.0 FF ] Exising 28-Ad 15 Fir Lising &rea3g
Ml Wopd 00 288 Q074 R-19 RQ0 M5 RyiEing 09-AS -l L |
A Vi SRE  [OTA E-13 =200 135 Exlzfing 9-A5 158 Fir ing ArsaE

Flogr  WWiogd 2230 003y R-19 _ R-00 1] Sxising 20-A4 15 Fir Liing Are3E

Bonf  iinog T T R = O O R s Exlssing [1-AF 158 Fir Sadmams

A Winnd 181 074 E-13 B0 115 Sxlsting 9-&5 157 Fir Sarrmnmes

Wi viog il Qa7a _ E-13 8200 43 Exlsiing Q3-A% 157 Fir Sedroomes

A i 151 _ N 07E E-18 _ E-000 135 Sulsting na-a5 15 Fir Sagmnmes

Flogr  Wogd 1086 0057 R-19 R-00 [1] Exising 20-Ad 15 Fir Gedrooms
| Fun Inltistlon Time: 032608 13.27:10 Run Coda: 1222450830 |
| En=rgyPre 4.8 by ErengySo® User Mumoer: 1734 Joo Kumber. 0751 Fage: 2 of B |




Certificate Of Compliance : Residential (Part2of4) CF-1R
Structure 1 Built~1952 EXISTING L/26/2008
Project Tille
FEMESTRATION SURFACES
. . True Cond. Location!
# Type frea |)-Facior SHGC™ Azm. Tk  Stat. Glazing Type Comments
Slrcny  Ern S _ 17EN 0700 4164 OI0_f4A-5 935 of Ewiefinn Deuhis kst o e 152 Fir | hiRg Areas
Window  Left  (MNW) 50 0790 116-4 070 1165 315 90 Exising Double Metal Clear Defaul 151 Fir Living Areas
Airdow  Right  (SE) of _07o0 Aig-A OF0 18-S 435 90 Txktno Double pslgl O =3 151 Fir Lring Arege
Window Rear (WZ) 1280 0790 11&6-A 070 _ 1165 45 90 ExiEing Doubls Melal Clear Defaun 181 Fir Sedroons

I I O A o

1. Indicate source ether from NFRD or Table 1124,

INTERICR AND EXTERIOR SHADING

Z Indicale source affer from MERC or Tadle 1968,

Window Crverhang Left Fin Right Fin
Exterior Shade Type SHGC Hgl  Wd Len. Hgt. LEx. RExt Cist  Len Hgl Cisl.  Len Hgt
1 E n 076
z s __ ____ _——-——-—-—n" -/ - -
3 076 o - - -
4 Bug Scresr 076 - - e -
THERMAL MASS FOR HIGH MASS DESIGN
Area Thick Heat Inside Condifion Location/
Type (=f) (in.) Cap. Cond. R-Val JA IV Referencs Siatus Comments
PERIMETER LOSSES Inzulation Condition  Location/
Type Length R-val Location JA IV Reference Status Cammenis
Fium Initiatlon Time: 05{26/08 1322710 Run Cods: 1222460830
En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumbar 20781 FapeiafE




Certificate Of Compliance : Residential

(Part3ofd) CF-1R

Structure 1 Built~1992 EXISTING 9/26/2008
Projact Title Data
HVAC SYSTEMS

Haating Minimurmn  Cooling Minimum  Condition Thermostat
Location Typs = Type Eff Status Type
Exlsiing Kerosene Wall Heater Room Fumace E3% AFUE Mo Cooilng 120 ZEER  Exlsling Setback
Exlsiing Elecl Bebrd Detadn ETECHE FA1HEOF o Coalng T30 SEER Exisling Elback
HVAC DISTRIEUTION

Dt Dt Condition Ducts

Location Healing Coaling Location F-Walue Status Tested?
Existing Kerosene Wall Heater Duchess faith  DWcIess nia n'a  Esfsting hig
Exlsing Elecl Bsbro Delaus ‘T&flizss / ko Fan DUCRES a3 3 Ewsing [E
Hydronic Fiping Fip=s Fip= Insul.
System Mame Length Diameter  Thick.
WATER HEATING E‘rSTEMS. Sated  Tank Energy Tank Insul.

Water Heater #in  Input Cap. Condtion Facior Standby R-Value
Systern Name Typs Diistribution Syst (Btuhr] (gal) Status  orRE  Loss(%)  Ext
Existing Electic A Smith Smal Sie. Mo Pipe Insulaion 15,356 _ 40 Exksing 0.53 nia i3

4

Multi-Family Central Watsr Heating Details
Hot Water Pump
Control # HPF Type

Hed Water Piping Length (fi) Add 172
In Plenum  Outside  Buried  Imsulation

REMARKS

COMPLIAMCE STATEMENT

Trig ceritfeats of compilance lIsts the bullding s2abures and speciicalions needad bo comply wim TRe 24, Pans 1 and & of the Calfomnia Cooe of
Reguiations, and the adminisiraive requiations to implement them. This cenificale has besn signed by the Inghviduzl win oversll design respansilty.
Thé undersignad recognizes tat compllance usng ouct design, duct sealing ..*a'muau:no‘rrergafaﬂ changs and THws, nsulatizn Inztalaton qually,
and buliding erveiope sealng requirs nsalier i2sing and certieation and izl vertization by an approved HERS rasr

Daglgnar or Ownar |per Business & Profzesions Code) Documentation Suthar

Mame: Mame: Anns M. MoOuesrey, CEA CEPE

Tiiz/Fime  Karuk Trice Buldng Energy Assessment TiieFrm  ASBAY TECHMICAL SERVICES

Address:  Winder & Kelly Consulting Englnesrs AdTress: 125 16t Street, Rm. 218

Arcata A 95511

Telephone:_(707) £26-1433

Telephons: Lic. #

[slgnature) (date) (signatura) [date]

Enforcament Agancy
Mame:
Thi2Fim
Addrees:
Telephone:

(sigraturz] |dale)

Fun Inltiation Time: 03026108 13-37:10 Run Cogs: 1232460830

EnsrpyPro£.8 oy ErergySot User Humioer: 1734 Jo5 Kumber: S075-1 Saped el E




Certificate Of Compliance : Residential (Part1o0f4) CF-1R

Structyre 1 Built~1 S92 WIKNDOW LIPGRADE QiPAMZNNA
Projact Title Dafte

1242 Thook St Yreka

Projact Addraes ] . Euding Permie
ABBAY TECHNICAI SFRVICES (7071 826-1433

Documantation Aufhor Talephone &N ChachCiate

ED%H'Q"EEE CA -Elir"lﬁa:q éﬂn& 16 | redChechoes
0y ] of llma one

This Portioﬁ of the Report
Is:/Not Applicable to this Analysis

Building Type: []=ngle Family  []Addticn Total Conditioned Floor Area; aazg fif
[l #ulsi Famiy m Existing + Addiai Existing Floor Area: 3,328 fi2
Building Front Orientation: [SW) 225 deg Raised Floor Area: 3,328 fi2
Fuel Type: Fropane Slab on Grade Area: o ft
Fenestration: Average Ceiling Height: g0 ft
Area: sz fi? Aorg. U: 0.34 Mumber of Dwelling Units: 4.00
Ratio: 9.T% Avg. SHGC: 0.35 MNumber of Stories: 1

BUILDING ZOME INFORMATION & of Themostat vent
Zone Mams Floor Area Wolume Unitz Zane Typs Type Hogt.  Area
Eslsing Hemeene Wall Hegler 2 230 1T AAN 2R Condtinres _ Selhark 2 ni3
Exlsting Clect Debrd Defaul 1.036 ETi4 _1.32 Candiiigned —=lback 2 nia
OPAQUE SURFACES Insulation  Act. Gains Condition
Type Frame  Area U-Fac. Cav. Cont. Azm. TilH Y /N  Siatus JA IV Refersnce Location / Comments

ool Wogd 2230 0026 F-38 B0 235 TwEing  Oi-AF 155 Fr LAing Areas

&l dnod 57F 0074 B-13 =00 375 Exisinn na-&c 15 Fir | bying Arear

Door  Nope 50 _0S0]  Wone ®O0 23S Swieing  28-ad 155 Fr LWIRg Areas
Mgl Wopd 0 288 Q0074 R-19 RQ0 NS SalEing 03-AS IsiFrikingéress 00200
&l dnod oBE _N074 _ E-13 SO0 135 Exisinn oA~ 15 Firl bing Arese
Flogr WWood 2230 0037 E-19 240 [i] ExkEtng 2054 T

Bond  winod i09E A0S B33 SO0 395 Sxistng 01 -AF: 15t Fir Beprnanes

M@l dnod i1 0074 B-13 =200 345 Exlsfing [3-45 15t Fir Seginames

Wil oo i O N S I e X 45 Salsiing 03-AS 152 Fir Sedrodms

Al irn 151 074 E-18 =000 135 Exlsing 3-A5 15 Fir Sadmans

Fiogr  Wogd 1086 003 ER-19 R0 (1] Sxlsiing 20-Ad 15% Fir Sedroomes
| Run Initlatlon Time: 0502608 13:30:44 Run Code: 12324650444 |
| En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumbar 20781 FapelafE |




Certificate Of Compliance : Residential (Part2 of4) CF-1R

Structure 1 Built~1992 WINDOW UPGRADE 9/26/2008
Projact Tifle Duta
FEMESTRATION SURFACES
, . True Cornd. Location/
# Type frea |)-Facior SHGC™ Azm. Tk  Stat. Glazing Type Comments
A Mlednw  Sroed (S TR _ 0340 WERC 0I5 WERC T35 o) Al = Al a1
2 _Existing 0720 _115-A 070 1165 Doubie Metal Clear Detaur
2 Vindow Left (RN S0 Q240 WFRC 035 WFRC 315 S0 Alered WERC rated DElAiny] i owE
4 _Existing 0.790_116-A 0.70 1165 Double Ketal Clear Defsul
4 _Wwindow Right (SE] 20 0340 WFRC 035 NFRC _ 135 _ 90 Alered NERC rated Dblfviny] al owE
5 _Existing O7e0_11g-4 070 1155 Couble betal Clear Defoul
7 _icdow Rear HEY 1260 0340 WFRC 035 NERC AE o] Ale E ARyl LD = B
8§ _Exdsling 0790 _115-A 070 _118-8 Couble Melal Clear Defaur pre-akered for abowe

1. Indicate sourte =kher from NFRD or Tabe 1184, Z. Indcal= souerce affer from MERC or Tabls 1968,
INTERIOR AND EXTERIOR SHADING WWinidow Crwerhang Left Fin Right Fin
# Exterior Shade Typs SHEC  Hg wa [en_Hgi Low REd Dist len Hil D=L Len Am
T Bug Soreen ows - — -
3 Pug Soreer ors - e -
T Bug Screen e ___ ___ __ —-—— - - - -
T 2 Ferea o7 - - - -/ -
THERMAL MASS FOR HIGH MASS DESIGN
Area Thick. Heat Inside Condifion Location/
Type (=f) (in.) Cap. Cond. R-Val JA IV Referencs Siatus Comments
PERIMETER LOSSES Inzulation Condition  Location/
Type Length R-val Location JA IV Reference Status Cammenis
Fun Inltiation Time: 03026008 13-20:44 Run Cods: 1222460444
En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumbar 20781 FapeiafE

10




Certificate Of Compliance : Residential (Part2of4) CF-1R

Structure 1 Built~1992 WINDOW UPGRADE Q262008
Projact Title Dats
HVAC SYSTEMS
Heating Minimum  Caooling Minimum  Condition Therrnostat
Location Type Eiff Type Eff Status Type
Exlsting Kerosene Wall Heater Foom Fumace 3% AFUE o Cooling 13.0 3EER _ Exisling Jetback
Exlsling Elect Bebrd Defaul Elecirc 341HSPF Ko Codlng TI0ZEER__ Ewisling Eelbatk
HVAC DISTRIBEUTION
Dhuct Duict Condition Ducis
Location Healing Coaoling Location R-WValue Status Tesied?
Exlsiing Kerosene \Wall Heater Ductisss fwith  Ducless n'a n'a  Exsting bz
Exlsing Elecl BeOrd Deladn ‘Tflizss | ho Fan DUC=ES E Ta__ Casing (R
Hydronic Fiping Pipe Pip= Insul.
Systemn Mame Length Diameter  Thick.
WATER HEATING EYSTEMSI Rated  Tark Energy Tank Insul,
Water Heater #in  Input Cap. Condition Facior Standby R-Walue
System Mame Type Distributicn Syet (Btuhr)  (gal)  Status or RE  Loss (%) Ext
Existing Electric A Smih Smal Sec.  No Pips Insulion 4 15356 _ 40  Ewising 0.3 n'a nia
Multi-Family Central Water Heating Details
Hot Water Pump Hot Water Piping Length (f) Add 102
Control # HP Type In Plenum  Outside  Buried  Imsulation

REMARKS

COMPLIAMNCE STATEMENT

This cerificate of compilance lIsts the bullding features and specifications needed to camply wilh
Requiations, and the adminisiradve requiations to Implemeant them. This cerificale nas bean signed by the Indlviduzl wim overall design respansiiity.
Thé undersigned recognizes that compllance using duct design, duct sealing, -a‘1ﬂ-:3u:nn1rEnga'a'1 charge and TXu's, Insulation Irfstalation qually,
and buliding envelope sealing require Instalier tesiing and cerlification and fleld vertfication by an approved HERS rater

2e 24, Pars 1 and & of the Callfornia Cooe of

DaBlgnar or Ownar (per Business & Professions Code) Documantation Suthor
Name: Name: Anns b MoQuesney, CEA CEPE
TigFim Kans Tripe Bullding ENergy ASSEEEMEN TileFim:  ASBAY TECHNICAL SERWICES
Addregs:  Winder & Kelly Consuliing Enginesrs Addrzes: 1125 15t Streed, Rm. 216
Arcana. OA 95531
Telephons: Lic. # Telephone: _(707) 526-1433
[signature} [dale)  {slgnanura) [date)
Enforcament Agency
Mame:
ThieFim
Adddress:
Telephona:
(signaturz} [dake)
Fn Initiafion Time: 0372608 13-30:44 e
En=rgyPro .4 oy EnengeSiot User Mumber: 1734 Job Kumber: S07S-1 Fape:dof £
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Certificate Of Compliance : Residential (Part1o0f4) CF-1R

Structure 1 Buill- 1082 ATTIC NS 1IPGREADE PENNE
Projact Title Dats

1247 Thook St Yreka

Projact Addraes ] . Euding Permie
ABBAY TECHNICAI SERVICES (7071 826-1433

Documantation Aufhor Talephone &N ChachCiate

ED%H'Q"EEE CA -Elir"lﬁa:q éﬂn& 16 | redChechoes
0y ] of llma one

| This Portidh of the Report
IsiNot Applicable to this Analysis

Building Type: []=ngle Family  []Addticn Total Conditioned Floor Area; aazg fif
[l #ulsi Famiy m Existing + Addiai Existing Floor Area: 3,328 fi2
Building Front Orientation: [SW) 225 deg Raised Floor Area: 3,328 fi2
Fuel Type: Fropane Slab on Grade Area: o ft
Fenestration: Average Ceiling Height: g0 ft
Area: sz fi? Aorg. U: 0.79 Mumber of Dwelling Units: 4.00
Ratio: 9.T% Avg. SHGC: 0.T0 MNumber of Stories: 1

BUILDING ZOME INFORMATION & of Themostat vent
Zone Mams Floor Area Wolume Unitz Zane Typs Type Hogt.  Area
Eslsing Hemeene Wall Hegler 2 230 1T AAN 2R Condtinres _ Selhark 2 ni3
Exlsting Clect Debrd Defaul 1.036 ETi4 _1.32 Candiiigned —=lback 2 nia
OPAQUE SURFACES Insulation  Act. Gains Condition
Type Frame  Area U-Fac. Cav. Cont. Azm. TilH Y /N  Siatus JA IV Refersnce Location / Comments

ool Wogd 2230 0020 FefS R0 235 Anered 01-AG [Ewfi-aF 15 Fr LWiNg ATeas

&l dnod 57F 0074 B-13 =00 375 Exisinn na-&c 15 Fir | bying Arear

Door  Nope 50 _0S0]  Wone ®O0 23S Swieing  28-ad 155 Fr LWIRg Areas
Mgl Wopd 0 288 Q0074 R-19 RQ0 NS SalEing 03-AS IsiFrikingéress 00200
&l dnod oBE _N074 _ E-13 SO0 135 Exisinn oA~ 15 Firl bing Arese
Flogr WWood 2230 0037 E-19 240 [i] ExkEtng 2054 T

Bond  winod i0OE OO0 B0 SO0 395 Arsrag 0i-80 Fafi-&4F) 15 Fir Sepoomre

M@l dnod i1 0074 B-13 =200 345 Exlsfing [3-45 15t Fir Seginames

Wil oo i O N S I e X 45 Salsiing 03-AS 152 Fir Sedrodms

Al irn 151 074 E-18 =000 135 Exlsing 3-A5 15 Fir Sadmans

Fiogr  Wogd 1086 003 ER-19 R0 (1] Sxlsiing 20-Ad 15% Fir Sedroomes
| Run Initlatlon Time: 0502608 13:32:56 Run Code: 1232450576 |
| En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumbar 20781 FapelafE |
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Certificate Of Compliance : Residential (Part2of4) CF-1R

Structure 1 Built~1992ATTIC INSUL. UPGRADE Qr2a/2008
Projact Tile Duata
FEMESTRATION SURFACES
. . True Cond. Location!
# Type frea  |U-Facior SHGC™ Azm. Tik Stat. Glazing Type Comments
windows  Sront (S0, 1TEQ 0790 1184 0704155 235 of Fyieiing Doubls hstal Clear Dedaie 158 Fir | hing ATeaR
Window Left (MW o0 _ 0790 _116-A 070 11648 _ 315 _ 90 Exking Double Melal Clear Defaull 182 Fir Living Areas

Window Rear (WE) 1280 0.790 1154 070 1155

Window Righs (SE) =1 0790 11g-A 070 1165 35 _ 90 Exking Doubke Metal Clear Defaul 152 Fir Lising Areds

i
el
4 45 _ o0 Exking Double Metal Clear Defaul 157 Frr Bedroams
1. Indicate soume skher from MFRC or Tabie 1164 Z. Indicalz source effer from NFRC or Taole 1968,
INTERIOR AND EXTERIOR SHADING Window Cwerhang Left Fin Right Fin
Exterior Shade Typs SHGC Hg. Wd Len. Hgt. LS REx Cist  Len Halt Cist B Hit
By Soreen i
Sun Sereen 0.78
0.76
L7

T T I e

THERMAL MASS FOR HIGH MASS DESIGN
Area Thick.Heat Inside
Type (sf) (in.} Cap. Cond. R-Val.

Condifion Location/
JA IV Reference Stalus Comments

PERIMETER LOSSES Insulation Condifion  Location/
Type Length R-val Location JA IV Reference Status COMMmEeEns
Run Initiation Time: O3/26/08 13-22:56 Run Cooa: 1222460578
EnsrgyPro&.& Oy ErengsSot User Humer: 1734 Job Kumber. 20751 Fage:3of E
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Certificate Of Compliance : Residential

(FPart 3 of 4)

CE-1R

Structure 1 Built~1922ATTIC INSUL. UPGRADE 9/26/2008
Projact Title Date
HVAC SYSTEMS
Heating Minimum  Cooling Minimum  Condition Thermostat
Location Type Eff Type Eff Status Type
Exlsling Kerosene Wall Heater Room Fumace B3 AFUE  No Codilng 13.0 S3EER  Exlsling Selback
Exlsing Elscl Bebrd Defaul Eleciic 241HEPF Ko Coolng TIOZEER__ Ewsling Eelbatk
HVAC DISTRIBUTION
Ciuct Cuct Condition Ducis
Location Haating Coaling Location F-Value Status Tested?
Exlsing Kerosene \Wall Healer Duchzss [with Ducless n'a n'a Exdsling hg
Exlsing Elecl Bbro Dalaur Tiizss | No Fan DUCIRES e TWa__ Ewsing Tz
Hydranic Fiping Fip= Fip= Insul.
Systam Mame Length Diameter  Thick.
WATER HEATING EYSTEMS. Rated Tark Energy Tank Insul.
Water Heater #in  Input Cap. Condtion Facior Standby R-Value
Systermn Mame Typs Distribufion Sywet (Btuhry  (gal)  Status or RE  Loss (%) Ext
Sxigting Elecirc AC Smiih Smal Sec. Mo Pips Insuladon 4 15355 _ 40  Exksing 0.53 n'a n'a
Multi-Family Central Water Heating Details
Hot Water Pump Hot Water Piging Length () Add 172"
Caontrol £ HPF Twpe In Plenum  Cutside  Buried  Insulation
REMARKS

COMPLIANCE STATEMENT
Tris certicate of compilance ISt the pullding eatures and speciications needed bo camply Wil TRe 24, Pans 1 and § of the Calfomla Code of

Requiations, and the adminisiralye reguiations o impliement them. This certificale has been signed by the Indlvidual wih owersall design responsiollty.
Tre undersigned recognizes that compllance using cuct d2sign, duct sealing, warfication of refgarant change and TXu's, Insulation Irstalation qualty,
and buliding errseiope seding require instalier tesiing and certification and fiekd vertication by an approved HERS rater

Dolgrer or OWnEr (per Eusiness & Profeeskons Code)

Documentation Authar

Mame: Hams: Anns M. MoDuesney, CEA CEPE
TilFme  Kans Tribe Buldng Energy ASESSEMENT TitieFrmn  ASBAY TECHMICAL SERVICES
Address:  Winger & Kelly Consuliing Endinesrs Adoregs: 1125 16th Street, Rm. 218
AFCEa C895521
Tedephons: Lic. # Telephone: _(707] 526-1433
[slgriatur) (date]  (ignatura) jdate]
Enforcament Agancy
Mams:
Tile/Fim
Address
Telephone:
(slgratura) GE
Eun Inltiation Time: 09(26/08 13-32:56 Run Coga: 1232460578
EnsrgyFro 4.4 oy EnergyEot User Humoer: 1734 Joo KMumber S07E-1 Fmpaid of B

14




Certificate Of Compliance : Residential

(Part10f4) CF-1R

Structure 1 Built~1 892 ATTICAF] OOR INS IPGRADE

Qi E008

Dats

Projact Tifle
1242 Thook St Yreks
SERVICES

Projact Addrass

ABBAY TECHNICAI
Documentatlon Author

(TOT) 826-1433
Telephone

ERe e favor CAClmate sone 10

_ This Portion of the Report

Is Not Applicable to this Analysis

Building Type: [J%ngle Famidly  [] Addtion Total Cenditioned Floor Area: 3,328 fit?
[l #ulsi Famiy m Existing + Addiai Existing Floor Area: 3,328 fi2

Building Front Orientation: [SW) 225 deg Raised Floor Area: 3,328 fi2

Fuel Type: Fropane Slab on Grade Area: p fi?
Fenestration: Average Ceiling Height: g0 ft

Area: sz fi? Aorg. U: 0.79 Mumber of Dwelling Units: 4.00
Ratio: 9.T% Avg. SHGC: 0.T0 MNumber of Stories: 1

BUILDING ZOME INFORMATION & of Themostat vent
Zone Mams Floor Area Wolume Unitz Zane Typs Type Hogt.  Area
Eslsing Hemeene Wall Hegler 2 230 1T AAN 2R Condtinres _ Selhark 2 ni3
Exlsting Clect Debrd Defaul 1.036 ETi4 _1.32 Candiiigned —=lback 2 nia
OPAQUE SURFACES Insulation  Act. Gains Condition

Type Frame  Area U-Fac. Cav. Cont. Azm. TilH Y /N  Siatus JA IV Refersnce Location / Comments
ool Wogd 2230 0020 FefS R0 235 Anered 01-AG [Ewfi-aF 15 Fr LWiNg ATeas

&l dnod 57F 0074 B-13 =00 375 Exisinn na-&c 15 Fir | bying Arear

Door  Nope 50 _0S0]  Wone ®O0 23S Swieing  28-ad 155 Fr LWIRg Areas
Mgl Wopd 0 288 Q0074 R-19 RQ0 NS SalEing 03-AS IsiFrikingéress 00200
&l dnod oBE _N074 _ E-13 SO0 135 Exisinn oA~ 15 Firl bing Arese
Pogr Wogd 0 2230 003 R-27 R0 0 Afered  20-A5 [E=20-A4) - Ling

Bond  winod i0OE OO0 B0 SO0 395 Arsrai 0i-80 Fa(i-&4F) 15 Fir Sepoomre

M@l dnod i1 0074 B-13 =200 345 Exlsfing [3-45 15t Fir Seginames
gl Wiood 704 0074 F-13 R0 45 TaEtng  O3-A5 15 Fr Sedroams

Al irn 151 074 E-18 =000 135 Sxlsing 3-A5 15 Fir Sadmans

Fiogr  Wogd 1088 003 R-22 SO0 (1] Aferad 20-AC [E=20-Ad) 15% Fir Sedroomes

Bun Initlation Time: 032608 13:18:03
UseEr Humber: 1734

Fun Coda: 1232460382
Joo Mumber. 207E-1

EnsrgyPro &4 oy ErergySat EagailofE
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Certificate Of Compliance : Residential

(Part 2 of 4)

CE-1R

Structurs 1 Built~1952ATTICAFLOOR INS. UPGRADE

9/26/2008

Projact Tifle

FEMESTRATION SURFACES _ .

. ; e Comnd. Location!

# Type Area U-Facior SHGC Azm. Tik Stat. Glazing Type Comments
Moo Eres S {TEN 0700 4454 0T 455 9E o Svieting Deonbds Bista) Clear Dedage 152 Fir | bying Arpag
Window Left [MW) 2.0 0790 116-A 070 1165 _ 315 _ 90 ExkEing Double Metal Clear Defaul 181 Fir Living Areas
Al nctoy ghi (SE) 80 _ 0790 115 7 55 _ 135 _ 90 Exieing Doubls Metsl Clear Defaus 151 Fir Lring Areas
Window Rear (NE)_ 1280 0790 1154 070 11565 _ 45 _ o0 Ewising Doubls Metal Clear Defaun 151 Fir Sedroams

N

1. Indicate sowre ether from NFRT or Table 11640

INTERIOR AND EXTERIOR SHADING

Z Indicale source effer from MFRC or Taole 1968,

Window Crwerhang Left Fin Right Fin
# SHGC Ao W Len Mgl LEx. REW. Dist_ Len. Hl DIl Len  Hg
1 ]
z i __ ____ _——n—-—n— - -
3 D76 o - - o
4 076 - - - -
THERMAL MASS FOR HIGH MASS DESIGN
Area Thick.Heat Inside Condifion Location/
Type (sf) (in.}) Cap. Cond. R-Val. JA IV Reference Status Comments
PERIMETER LOS5SES Insulation Condifion Location/
Type Length B-Wal Location JA IV Reference Status Cammenis
Fun Initiation Time: 03i26/08 13-18:02 Run Coda: 1222460282
EnsrgsPro .4 by EnengySot User Humoer: 1734 Job Kumber. 2075-1 Fage: 3ol B
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Certificate Of Compliance : Residential (Part3of4) CF-1R

Structure 1 Built~1922ATTICAFLOOR INS. UPGRADE 9/26/2008
Projact Title Date
HVAC SYSTEMS
Heating Minimum  Cooling Minimum  Condition Thermostat
Location Type Eff Type Eff Status Type
Exlsling Kerosene Wall Heater Room Fumace B3 AFUE  No Codilng 13.0 S3EER  Exlsling Selback
Exlsing Elscl Bebrd Defaul Eleciic 241HEPF Ko Coolng TIOZEER__ Ewsling Eelbatk
HVAC DISTRIBUTION
Ciuct Cuct Condition Ducis
Location Haating Coaling Location F-Value Status Tested?
Exlsing Kerosene \Wall Healer Duchzss [with Ducless n'a n'a Exdsling hg
Exlsing Elecl Bbro Dalaur Tiizss | No Fan DUCIRES e TWa__ Ewsing Tz
Hydranic Fiping Fip= Fip= Insul.
Systam Mame Length Diameter  Thick.
WATER HEATING EYSTEMS. Rated Tark Energy Tank Insul.
Water Heater #in  Input Cap. Condtion Facior Standby R-Value
Systermn Mame Typs Distribufion Sywet (Btuhry  (gal)  Status or RE  Loss (%) Ext
Sxigting Elecirc AC Smiih Smal Sec. Mo Pips Insuladon 4 15355 _ 40  Exksing 0.53 n'a n'a
Multi-Family Central Water Heating Details
Hot Water Pump Hot Water Piging Length () Add 172"
Caontrol £ HPF Twpe In Plenum  Cutside  Buried  Insulation

REMARKS

COMPLIANCE STATEMENT
Tris certicate of compilance ISt the pullding eatures and speciications needed bo camply Wil TRe 24, Pans 1 and § of the Calfomla Code of

Requiations, and the adminisiralye reguiations o impliement them. This certificale has been signed by the Indlvidual wih owersall design responsiollty.
Tre undersigned recognizes that compllance using cuct d2sign, duct sealing, warfication of refgarant change and TXu's, Insulation Irstalation qualty,
and buliding errseiope seding require instalier tesiing and certification and fiekd vertication by an approved HERS rater

Dolgrer or OWnEr (per Eusiness & Profeeskons Code) Cocumentation suthor
Mamea: Namz: Anne M. MoDueaney, CEA CEPE
TilzFime  Kank Tribe Bullding Energy ASsesEment Tt ASBAY TECHMICAL SERVICES
Address:  WinZer & Kelly Consulting Enginesrs Adoregs. 1125 16th Sireet, Rm. 218
Arcaia CA 95531
Telephone: Lic. # Telephone: _(7OT) S26-1433
[slgnaturz) [dale)  {signamunay [date}
Enforcament Agancy
Mama:
TileFim
Address
Telephone:
(slgratura) GE
Foun Inibiation Time: O3¢26/08 13-15:02 Run Coga: 1222460282
En=gyPro L4 oy ErergySot UseEr Humosr: 1734 Joo Kumbern 20781 Faped ol E
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Certificate Of Compliance : Residential (Part 10f4) CF-1R

Structyre 1 Built-1942 Al | HPGRADES 102272008

Projact Title Dats

1242 Thook St Yrekas

Projact 2ddrass ] i Eudng Permes
ARBAY TECHNICA] SERVICES (7O7) 826-1433 TEThOTEE—————————
Documeaniafion &ufhor Talephone An ha &

Eneraybro CA -ul|rgi?m.q é-m:nae 16 | Fedchemes

«This Portj(jn of the Report
Is.Not Applicable to-this Analysis

uilding Type: CI=nae ramty L[ Azatien Tatal Conditioned Floor Area: aazg M-
L] ulti Famiy [ Existing + Addi4%  Existing Floor Area: 3328 fif
Building Fromt Orientation: (SW) 225 deg Raised Flzor Area: 3,328 fi2
Fuel Type: Fropane 5lab on Grade Area: o fi?
Fenestration: Average Ceiling Height: o fi
Area: aaz fi? Ang. U: 0.34 Mumber of Dwelling Units: 4.00
Ratio: 9% Avg. SHGC: 0.35 Number of Stories: 1
BUILDING ZONE INFORMATION & of Thermostat Vant
Zone Mame Floor Area Wolumne Units: Zone Type Type Hgt.  Arsa
Exlsiing Kerreane \all Heater = 23 17 240 2 ER Condiinrsr Sathark 2 i3
Exlsting Elact Bebrg Defaul 1.096 BT84 132 Congiore  __Zatback 2 pa
OPAGUE SURFACES Insulation Aot CGains Condition
Type Frame  Area U-Fac. Cav. Cont. Azm. Tk Y/N Stafus JA N Refersnce Location £ Comments
Fogf  Viood 2230 _002] F-t5 R0 235 i Amered  01-AB [Es(i-AE} 15 Fir Ling Aress
A=l Wnad STFE 0074 F-19 SO0 395 o Exteting no-Ac 15 Fir | BAry Avee
Dor Hops 80 _0.500 Wone R-0.0 25 =1} Existing 23-Ad i Fir Lising
Wil Wingd 226 _00vs  R-19 SO0 215 =] Sxising Q3-AS 151 Fir Living Arede
N o 288 _[L07T& F-13 R0 135 an Exlsting fa-A5 15 Fir | ing Ateas
Fiogr  Winod 2230 003 FR-22 R0 T arered  20-AS [E=30-Ad) 15 Fir Ling Aress
Bonf  1nod i00E 00 F-g9 800 995 il AR 01-A0 [Fafif-4F) 15 Fir Sadmams
fis Yinn 151 074 E-12 =200 245 o Syl s N3-45 1= Fir Sacronimes
Wil Wingd 704 007 R-19 SO0 45 =] Sxising Q3-AS 151 Fir Sedrooms
iz Wi 151 M O74 F-13 R0 135 an Syl a0 n3-a% 15 Fir Sedronns
Flogr  Wogd 1096 003 R-22 R-00 i it} ARereg 20-AS (E=20-Ad) 15 Fir Segrpoms

| Run Inltlatlon Time: 10022/08 11:33:38 Run Cods: 1224700418 |
[ EnsrgyProd.& by ErengySot User Humer: 1734 Joo Mumiser: S075-1 Fage:2of € |
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Certificate Of Compliance : Residential

(FPart 2 of 4)

CE-1R

Structure 1 Built~1992 ALL UPGRADES 10/22/2008
Projact Tifle Duata
FEMESTRATION SURFACES

, . True Cond. Location
# Type frea  |)-Facior EHGZ  Azm. Tilk  Stat. Glazing Type Comments
A Mindne  Srepd (S 1TER 0340 WESC (35 WEEC 935 OO AHs = APy
2 _Existing 0.790_116-A 070 1165 Coubile Metal Clear Defaur
2 Window Left (RN S0 Q340 WFRC 035 WTRC 315 _ 90 Allered WFRC rabed DRI Inyl il owE
4 _Existing 0.790_116-A 070 _ 1165 Double histal Clear Defaui
8 Window Righ! (SE} 20 0340 NFRC 035 KTRC _ 135 _ 90 Alered KWFRC rabed DEAIny il owE
5 _Exisiing O7e0 _11g-A OF0 1165 Couble bstal Clear Defaul
T _virdow Eear HES 1260 0340 WFRC 035 = AE o] Ale E IR AL AN
8 _Exisfing 0790 _116-A 070 _116-5 Couble Metal Clear Defaur

1. Indicate source ekher from MFRE or Tabie 11640

INTERIOR AND EXTERIOR SHADING

Z Indicale sounce afhe

rfrom RFRC or Table 1168,

Window Crverhamg Left Fin Right Fin
# Exterior Shade Type SHGC HoL W [en. Hj. Lew. REM. DEL Len AQL De. Len. Ag
T Bug Soreen - - e — -
3 BugSoesn nre - -
T Eug Soreen e ___ __ - - —_
T o Finres 075 - - - - -
THERMAL MASS FOR HIGH MASS DESIGN
Area Thick Heat Inside Condifion Location/
Type (=f) (in.) Cap. Cond. R-Val JA IV Referencs Stalus Comments
PERIMETER LOSSES Insulation Condifion Location/
Type Length R-Wal Location JA IV Referencs Stalus Commenis
Foumn Initiatlon Time: 10{22008 11:33:38 Run Coda: 1224700415
EnsmgyPro£.£ by EnengySot User Mumoer: 1734 Job Kumber: 8075-1 Fage: 5 of B
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Certificate Of Compliance : Residential (Part3of4) CF-1R

Structure 1 Built~1892 ALl UPGRADES 1072272008
Projact Title Date
HVAC SYSTEMS
Heating Minimum  Cooling Minimum  Condition Thermostat
Location Type Eff Type Eff Status Type
Exlsling Kerosene Wall Heater Room Fumace B3 AFUE  No Codilng 13.0 S3EER  Exlsling Selback
Exlsing Elscl Bebrd Defaul Eleciic 241HEPF Ko Coolng TIOZEER__ Ewsling Eelbatk
HVAC DISTRIBUTION
Ciuct Cuct Condition Ducis
Location Haating Coaling Location F-Value Status Tested?
Exlsing Kerosene \Wall Healer Duchzss [with Ducless n'a n'a Exdsling hg
Exlsing Elecl Bbro Dalaur Tiizss | No Fan DUCIRES e TWa__ Ewsing Tz
Hydranic Fiping Fip= Fip= Insul.
Systam Mame Length Diameter  Thick.
WATER HEATING EYSTEMS. Rated Tark Energy Tank Insul.
Water Heater #in  Input Cap. Condtion Facior Standby R-Value
Systermn Mame Typs Distribufion Sywet (Btuhry  (gal)  Status or RE  Loss (%) Ext
Sxigting Elecirc AC Smiih Smal Sec. Mo Pips Insuladon 4 15355 _ 40  Exksing 0.53 n'a n'a
Multi-Family Central Water Heating Details
Hot Water Pump Hot Water Piging Length () Add 172"
Caontrol £ HPF Twpe In Plenum  Cutside  Buried  Insulation

REMARKS

COMPLIANCE STATEMENT
Tris certicate of compilance ISt the pullding eatures and speciications needed bo camply Wil TRe 24, Pans 1 and § of the Calfomla Code of

Requiations, and the adminisiralye reguiations o impliement them. This certificale has been signed by the Indlvidual wih owersall design responsiollty.
Tre undersigned recognizes that compllance using cuct d2sign, duct sealing, warfication of refgarant change and TXu's, Insulation Irstalation qualty,
and buliding errseiope seding require instalier tesiing and certification and fiekd vertication by an approved HERS rater

Dolgrer or OWnEr (per Eusiness & Profeeskons Code) Cocumentation suthor
Mamea: Namz: Anne M. MoDueaney, CEA CEPE
TilzFime  Kank Tribe Bullding Energy ASsesEment Tt ASBAY TECHMICAL SERVICES
Address:  WinZer & Kelly Consulting Enginesrs Adoregs. 1125 16th Sireet, Rm. 218
Arcaia CA 95531
Telephone: Lic. # Telephone: _(7OT) S26-1433
[slgnaturz) [dale)  {signamunay [date}
Enforcament Agancy
Mama:
TileFim
Address
Telephone:
(slgratura) GE
FEun Inltiation Time: 10{22008 113558 Run Coga: 1224700418
En=gyPro L4 oy ErergySot UseEr Humosr: 1734 Joo Kumbern 20781 Faped ol E
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TITLE 24 REPORT

Title 24 Report for:
Structure 2 Bit—-1997

Happy Camp, CA

Project Designer:

Karuk Tribe Building Energy Assessment
Winzler & Kelly Consulting Engineers

Report Prepared By:

Anne M. McQueeney, CEA, CEPE
ABBAY TECHNICAL SERVICES
1125 16th Street, Rm. 216
Arcata, CA 95521
(707) 826-1433

Job Number:
8075-2

Date:
10/9/2008

The EnergyPra computer program has besn used to peram e calculatons summarnzed In this compliance regort. THIS program nas aporoval and &=
autherlzed by the Calfonia Energy Commisshon for use with both the Residentlal and Monresidential 2005 Bulding Energy Efficlency Standards.

This pragram developed by EnergySoft, LLC - wwWa ENEngysat.com

En=gyPro£.4 oy ErergySot Job Mumber. BO7E-2 Lsar Mumber- 1734

21




|PEHFORMANCE CERTIFICATE OF COMPLIANCE Part10of3 PERF-1

PROJECT HAME _ DATE

Structure 2 Bli~1997 EXISTING 10/8/2008
PROJECT ADDRESS

Happy Camp _—

PRINCIPAL DESIGNER - ENVELGPE TELEPHONE Buliding Presmi #

karuk Tribe Building Energy Assessment
DOCUMENTATION AUTHOR . TELEPHOME Checiad byDabe

ABBAY TECHMICAL SERVICES (707)826-1433 Enfscement Agency Lae
GEMERAL INFORMATION
DATE OF PLANS UILDING CONDITIONED FLOOR ARE& CLIMATE ZONE

11,092 g9t

EUILDING TYPE IXI HOMRESIDEMNTIAL |:| HI=H RISE RESIDENTIAL |:| HOTELMOTEL GUEST ROOM
PHASE OF COMBTRUCTION IE HEW COMESTRUCTION |:| ADDITHIH |:| EXIETING = ADDIMOMIALTERATION

STATEMENT OF COMPLIANCE

Thig Certificats of Compllancs lists the bullding featuras and parformance spacifications nesded to comply with Titis 24, Partes 1 and & of the
Callfornla Coda of Ragulations. This certcate applise only to a Sulidng using the performanca compllance approach,

The documantation preparer haraby ceriifles that the documentation ls accurats and complete.
[DOCOMERTETION SOTHOR

BIGHETORE DATE
Anne M. McoQueeney, CEA CEPE

[The Principal Designer hersby certifys that the proposed building design representzd in th's set of constructon documents is
lzonsistent with the other compliance forms and worksheets, with the specfications, and with any other caloulations submitted with this
p=rmit applcation. The proposed bulding as designed meets the energy efficiency reguirements contained i sections 110, 118,
through 118, and 140, 142, 143 or 148 of Tile 24, Part 6
ENV. LTG. MECH.
|:| |:| |:| 1. I hereby affirm that | am eligibée under the provisions of Dwision 3 of the Business and Professions Code to

sign this decument as the person responsible for its preparation; and that | am licensed in the State of

California as a civil engineer, mechanical engineer, lectrical engineser, or [ am a licensed architect.

I:l D D 2| affirm that | am eligible under the provisions of Division 3 of the Business and Professions Code Section
5537.2 or 8737 .3 to sign this document as the person responsible for its preparation; and that | am a licensed
contractor performing this work.

|:| |:| |:| 3. | affirm that | am eligible under Division 3 of the Business and Profescions Code to sign this document
because it pertains 1o 3 structure or type of work described 35 exempt pursuant to Business and Professions
Code Sections 5537, 5538, and 8737.1. (These sections of the Business and Professions Code are printed in
full im the Menresidentia’ Manual.)

ENVELOPE COMPLIAMCE
Indicats location on plans of MNote Block for Mandatory Measures

Required Forms | ENY-1

PRINCIPAL ENVELOPE DESIGMER - HAME SIGHNATURE LIC. HO. DATE
Karuk Tribe Building Energy Assessment

LIGHTING COMPLIANCE

Indicats location on plans of Note Block for Mandatory Measures

Required Forms |LTG-1, LTG-2

PRINCIPAL LIGHTING DESIGHER - HAME SIGNATURE LIC. HO. DATE

MECHANICAL COMPLIANCE

Indicats location on plans of Mote Block for Mandatory Measures

Required Forms |MECH-1, MECH-2, MECH-3. MECH-5

PRINCIPAL MECHANICAL DESIGMER - MAME SIGNATURE LIC. HO. DATE
| Run Inmitiation Time: 10/08/08 15:52:39 Run Code: 1223508359 |
| EnsrgyPro&.& Oy ErengsSot User Humer: 1734 Job Kumber. S7S-2 Fage:3of 28
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|PERFORMANCE CERTIFICATE OF COMPLIANCE Part2of3

PERF-1

PROJECT NAME

Structure 2 BIE~1997 EXISTING

isF

ortion o

=h

s
@

Is No

Dlicable

-+
(@]

L Ap

Report
s Analysis

GENERAL INFORMATION

Buildimg Orientation (=W 225 peg| Conditioned Floor Area 11,032] 2qtt
Mumber of Stories 1 Uncendifioned Floor Area 0zqn
Mumber of Systems 11 Conditioned Footprint Area 11,092 =qn
Mumber of Zones 11 Fuel Type Fropang
_Qranigtion _Gross Areq Glazing Ares  _Glazing Ratig
Front Elevation {3 389 zqn. 226 sqr 26.0%
Left Elewvation LY F35|zqn. 54| sq1. 32.7%|
Rear Elevation |ME H75|zqn. 183 =g 20.9%|
Right Elevation (SE 589 zqn. 520 2ot 30.5%
Total 5,125 . A gt 28.9%
Roof | 1,179 sqn. | 104 | 5an. | i E'.il
Standard Propossd
Lighting Power Density 1288 wage 1288 wiman.
Prescriptive Env. Heat Loss 2.43'|5—,,.n 2,245 gtum
Prescriptive Env. Heat Gain 211 -5'-l.|5-:,-h-= 238,133 Btun-F
Remarks:
Run Initiation Time: 10/08/08 15:52:39 Run Code: 1223506353 |

EnsrgyProd.& by ErengySot

UsEr Mumiser: 1734

Job Rumber. S07E-2

Fapmacris |
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|PERFORMANCE CERTIFICATE OF COMPLIANCE Part3of3 F'ERF-1|

PROJECT NaME DATE
Structure 2 Bit~1997 EXISTING 10/8/2008
FOMNE INFORMATION
Fioor | Inst. Cirl. Allowad LPD Proc.
&rag | LPD | Creditg [ &rea _[Taliorad | Loads
Syabem Name Zona Hama Cccupancy Typs {eqit) | e[ pewsf)= | pAwens| (wiens | (Wisn
Exslg HeahgaCoolg Z0ME 1 Cmices Orffice: 15300 12000
Exglg HeatgaCoolg ZONE 2 CMces Orffice: 1503 1200
Exslg Haalgd Coolg ZOME 3 Offices e 1,383 "1.2008
Exslg HaatgaCodlg Senver Rny Elec. Data Rm e 124 1200
ExEly HeatgaCool] ZONE 5 Meedng Room Convenfion/Comerenceikissting g7 "1.£004
ExElg Heatgd Coolg ZOME & Comidar ComidonSestroamEupport 337 "DsI0Y
Exglg HeatgaCoolg ZONE 7 Cmices Orffice: 1103 1200
Exstg Healg&Coolg Cental Z1 Medcal Offices Orffice: 1207 "1.2000
Exsig Healg&Coolg Dental 2 Lobby Laoibiy, Main Ertry A48 "1.500
Exgtg Healg&Coolg Dental Z3 Cfices e 1546 12000
Exstg Healg&Coolg Dental Z4 Cental Operatores. Cperating Reom 316 "2.200
Hotes: ] I_Sf:':;ﬁ_'gﬁ”m asterisk, see LTG-2-C iy ohers 2. Gee LTG-4-C £ Ees LTG50 Rems above reguine special documentation

EXCEPTIONAL COMDITIONS COMPLIANCE CHECKLIST

The local enforcement agancy should pay spacial attantion to the ams spacifled in this checkllst. Thees ilema require special writhan justification
and gocumantation, and spacial verification fo be w=ad with the parformance approach. The local enforcement agency oatermines the adegquacy of
the |ustification, snd may rejact a bullding or design that otherwizs complies based on the sdequacy of the apecial justification and documentation
aubmifttad.

The axcapilonal faatures lsted In this parformance ?ﬁpmch aﬁfllcatlm hava spacifically Deen raviewsd. Adequate writhen |ustification and

documnentation for thelr ugs have Deen provided by the applica
Auihorized Signature or Stamp
Run Initiation Time: 10/08/08 15:52:39 Run Code: 12235086359
| EnsrgyPro&.& Oy ErengsSot User Humer: 1734 Job Kumber. 207S-2 Page-Siof 24
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CERTIFICATE OF COMPLIANCE ENV-1-C

PROJECT NAME DATE
Structure 2 BIit~19297 EXISTING 10/8/2008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments

1 | Rl 1,550 0.032| R-30| R-0.0f 325 1] Exlsting |09-A17 Offices

2 |WallBG: 155 0.123] More| R-9E O ol Existing |13-F5 Crfices - 247 deep

3 |wall 303 0.123) Mome| R-9.6( 315 aa Existing [13-F5 OfMices

4 |WallBG 34 0.123] More| R-9E O ad Exlsting |[123-FE Offices - 24° deep

5 [wall [0 0.123] Mors| R-9.8 45 o] Exisling [13-F5 OfMces

B |Foal 1,503 10.032| R-30| R-0.0f 225 [1] Existing |07-A17 OfMices

il G0 o 0.237] HMome| R-OC[ T35 1 Existing [02-AT ) [

& [wall 44 0.053 R-21 Ra]_a 225 o] Existing |0E2-A5 OfMces

9 |wall 135 0.053 R-21] R-0.00 315 ] Existing |05-A5 Offices

10 [Wwall 44 0.053 F-21] R-0.0] 45 ] Exisling |05-A5 Offices

11 [WallBG 34 0.123] More| R-9E O o] Exisling [13-F5 Orffices - 247 deep

12 |Wall &4 0.123] Mome| R-9.6 45 ] Exisiing [13-F5 Offices

13 |Dvosar 2 0.500 nsul| R-0.00 45 ] Exisling [2E-A3 Offices

14 [wiall 123 0.053 R-21] R-0.00 135 1] Exisiing |0E-A5 Orffices

15 |WallBG o4 2.123| mMore| FR-98 O =] Exlsting [13-FE OfMices - 247 deep

1a |Wall 135 0.123] Mome| R-9.6 135 ] Exisiing |[13-F5 Offices

T [Roal 1367 1052 R®-30] R-0.0f 25 [1] Exisiing J0T-ATY Ciffices

15 |Roal 0.297| Mome| R-0.00 135 16 Existing |12-A1 OfMces

19 [Wall i 0.053 R-21] R-0.00 235 ad Exlsting |05-AS Offices

0 [WallBG [ 0.123] mMome| R-98 O ] Exisiing [13-F5 Orffices - 24° deep

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Boie Fais o agonl 15 100000 & N ol sli-bul ] Feraalinloh anim fosl Dok 6 e St sl sl by RFRC o provide i CEC Dafsiill Laba) Dol ok uking B dafaill Ueckas Fen
Shasdads Taa 118-8 arad B CarlBzake shd S Ted n e oo becia's Sropect ofioa durlsg cossbucSm and 1= T bk ep mmseges ofilos e omeiucon

Act. Lozation!
# [Type .ﬂu’ea“ U-Fac.' SHGC? |Azm. Glazing Type Comments
1 'Window  Left (MW 256] 0.790) 116-A] 070 |116-5) 315 Double Metal Clear Default L%
2 [Window  Rear (ME} 0| 116-A{ 070 [ 1185 45| Existing |Double Metal Chaar Default [T
3 |Savlight Rignt [SE) 0] 116-A[ 083 |116-5 135| Existing |Single Mil Cir Sidight Detault [P
4 '"Window  Rear [ME} 11e-&] 070 [118-5 45| Exisling |Double Mefal Clear Default [T
I Window  Rignl [SE) 0| 116-A[ 070 | 118-5 135| Existing |Double Medal Chear ult-Door |OSicas
o _[Window _ Fignl [SE) A IO [TI5-5] 135[ Ewlsing [Dounls Meml Cear Derad [T
7 |Swwlight  Rignt [SE) Jf 116-Af 083 [116-5] 135| Exisling |Single MH Cir Siyiight Default [T
3 |"Window  Front  [Sie) 116-A] 070 |116-8] = Exisling | Diouble Medal Clear Default-Door[OScaE
3 |Window  Front |5 116-4| 070 |116-53] 225 Existing |Double Mesal Clear DTICEE
10 [Window  Left  [NW) O] 196-A] 070 [118-5 315| Exlsting |Double Meal Claar [T
17 [Window FIgal [SE) O TTE-A] TOC [TTe-5] T35 Exlsing |Couble Metdl Ciar Defall (=T
12 [Savlight  Rear [ME] 0] 116-A( 083 | 1163 :E‘ Exlsling |3ingle M Cir Skviignt Detault Kieeling Room
13 [Window  Rear ([ME] 23| 0.7o0] 116-A] 070 [916-5 45| Ewxisling |Double Metal Clear Default-Coor [Meeding Room

(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua

EXTERIOR SHADING

] Window Crwerhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
1 |Mons 076

2 |Mons [.7E

3 |Mons 1.00

£ |Mons 076

3 [Mone [

5§ [Mons [.7E

7 [Mone 1.00

& [Mone [

3 [Mons 0.7

10 |Mone [.7E

11 |Mone [

12 |[Mone 1.00

12 |mMone [.7E

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral
Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch
Run Initiation Time: 10/08/08 15:52:33 Run Code: 1223506359
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage:s of 14
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT HAME DATE
Structure 2 Blt-1997 EXISTING 10i8/2008

[oPAGUE SURFACES

o | Surface Insulation | Act. Cond?” | Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilk Status | IV Reference |Location ! Comments

21 |Wall 145 0.123] Mome| R-9.6 325 &0 Existing [13-FS CriMces

22 [Wall ES R-21] R-0.00 315 ] Existing |08-A5 CrMces

23 |WallB G &3 1.123] Mome| R-9.6 O al Existing [13-FS Offices - 24" deep

24 |wall 1443 0.123] Mone| R-2.E] 31S 1] Exisiing [13-FS Oiffices

25 |Doar 20 0.500 5l Hd:l'Ei 313 ] Exlsling [2E-A3 Offices

24 [Wall 1 0.063 F-21] R-0.00 45 ] Existing |05-A5 CMces

I7 [Wal . ] S I o] Exlsiing_|05-Aa Cices

23 [WallB G T 1123 mMore| R-98 O ol Existing [13-FS Offces - 24" deep

29 |Wall 105 0.123] Mone| R-2.E[ 135 ] Existing Ciffices

20 |Rgaf 124 10532 R-30| FR-0.pf 228 [1] Exlsting Elec. Data Rm

31 [WallBG 33 1,123 Mome| R-9.6 O al Existing C. Data Rm - 24" deep

22 [Wall = 0.123] Mome| R-9.6 13% ] Exlsiing Elec. Data Rm

23 |Roaf iEE 1.032)| R-30| R-0.00 328 [1] Exlsling Mesting Room

24 |Rpal 237 1.032] R-30] R-0.00 325 B Exlsiing Mesting Room

35 [Roal 247 0.287] mMore| R-0.0] 45 £ Exlsiing Mesling Room

34 [Wall E R-21 R-Il.ﬂ 225 ] Existing Mesling Room

il 2L F-2i| Fo I o] Exisling Wesling Room

25 [Wall E F-21| R-0.C0 45 Ea] Exisling Mesting Room

23 |WallB G 74 3.123] Mome| R-9.6 0 ] Existing Mesling Room - 24° geep

40 [wall 125 1123 mome| R-9.F 45 ] Exlsting Mesling Raoom

TMOE A K New Eabbng Slewl, Mareresd]

[FENESTRATION SURFACES

Mo s o wgonl 129100000 wg Mol slte-bal | Forsaslin

Lo o ol doda B el SwrShoale slter ssod by KERC o proside o CEC Dafsadl! Labvi Oedliicinks wndog T dafil] Ldectars Fen

Slasdads Tata 18-85 el B CorlBcahe b 2o Tad n Be Sosbecioa's Sioect ofoa durlsg cossbucion and 1= e bukisg maseges oo afler Smaiucdan
Act. Location!
i | Type Area | U-Fac! SHGC? | Azm. Glazing Type Comments
14 |Window  Rear  (ME) 74| 0.790f 116-A] 070 |116-5 45 Diounle Medal Clear Default Kzeting Room
15 |Window  Front (Sl 40] 0.790{ 116-A] 070 [118-8] 225 Exsting [Double Metal Clear ult-Ciaor [Comkdor
18 |Window  Front  [Sé) 32| 0.790] 116-A| O.70 [118-5 25| Existing | Double Metal Claar Default Coimidor
17 |Window  Left  (NW] 18] 0.730] 196-A| OL7D [115-5] 315| Exisling |Double Meial Clear Default T
18 |Window  Rear  (ME) 32| 0.730] 116-A| 070 [116-5 £5| Exlsting [Double Metal Claar ult DEICRE
15 [Window__RIgnl_[SE) T TS0 TIE-A] IO 1155|135 Exising [Double WMeEl Ciear Defad [T
20 |Saylight  Left  [NW) 16-A| 082 [118-5] 315 Exsting |Single M Cir Skyllght Dedault Medical Offices
21 Window  Left  [NW] i6-A|l 070 (1185 315 Existing | Double Metal Claar Default Medical OMces
22 Window  Rignl  [SE) 16-A| 07D (1165 135 Existing |Double Meial Clear Default Medical OMces
23 |Saylight  Lelt  [WNW) 16-A| 033 [116-5] 315 Exsting |Single kil Cir Siviignt Dedauit Lobiry
H [Window el [WW] TR IO [TTE-5[ 315 Ewlsing |Doutlie Meml Cear Defadll-Door [Lobhy
25 |Saylight  Left  [NW) 16-A| 083 [116-5 31E‘ Exdsting [Single M Cir Skyilght Detault CEIC2E
26 [Window  Front  [SW) i6-A| 070 (1165 225 Exisling | Double Metal Clear Default-Door_|OFicaE
0 Lehechw Typa 1054 Dafaul! Talie bom Shanderds "eble 8-1 Defaul Talie fom B S0 Mesosl Appasdic NPRC Labeked valus
12 BH0C Tepw 118-8 Delecl Tabis Yors Sandeids, OO0 Center of Gess, NEHD Labalsd Ve
EXTERIOR SHADING
. Window Overhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. Len. Hgt. LExt RExt. Dist. Len. Hot. Dist. Len. Hgt.
14 |Mong D76
15 |Mons 76
18 |Mone OLTE
17 _|Mone OLTE
13 |Mone [LTE
13 |Mong D76
20 |Mone 1.00
21 |Mone OLTE
22 |Mone OLTE
23 |Mone 1.00
24 |MNone D76
25 |Mone 1.00
26 |None OLTE
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

Thas propossd buliding i in climats ranas 2 threugh 1 snd comsin snchanssd apscs with Sosr srsn gresisr San 24000 &2 @ caliing helghd greaser Suan 18 ls=t, ard an PG oo gananl

Ighting =1l Is ‘WL Sea Saction 143k) = bax b chec M- filed oul. when submisting urder tha Pr ve Complancs Apprasch.

Run Initiation Time: 10/08/08 15:52:39 Run Code: 12235086359
En=rgyProd.4 oy EmengeSot User Kumber: 1734 Job Kumber: S07S-2 Fape: 7 of 28
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CERTIFICATE OF COMPLIANCE ENV-1-C

PROJECT HAME DATE
Structure 2 BR~1997 EXISTING 10/852008
[oPAGUE SURFACES
o | Surface Insulation | Act. Cond?” | Joint Appendix
™| Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilk Status | IV Reference |Location ! Comments
41 |Wwall 0063) FR-21] R-O.00 135 a0 Existing _|0E-A5 Mesling Room
42 |Roaf 3271 1.033] =-30] R-0.00 328 1] Exisling [09-A17 Conridor
43 [WallsE 7 0.128]) Mome| FR-2.E O 1] Existing [12-FE Corrdor - 24 gaep
= |Wall 150 0.123) Mone| R-9.E[ 325 1] Exisiing [13-FS Somidar
45 |Rpal 1,103 1.032| =-20| R-0.0f 325 [1] Exlsiing [|07-A17 Offices
45 |WallBiG E 1.123] Mome| R-9E O Ex] Existing [13-FS CiMces - 247 deep
il KL T T1Z5[ more| R-0E 315 ] Exlsling_[1-F 5 Cces
43 [Wall5 G T 1123 mMore| R-98 O ol Existing [13-FS Offces - 24" deep
43 |Wwall 154 1123 Mone| R-2.E 45 ] Existing |13-FS Ciffices
S0 |Digsar 20 nsul| FR-0.00 45 ] Existing [26-A3 Cifices
=1 |WallBG £ Mone| R-2.6 O a0 Existing [13-FS Oifces - 247 deep
£2 [Wall e Mome| R-9.E 135 =] Exleting [123-FE Offices
£3 |Roaf 1,195 R-30| R-0.00 32% [1] Existing [09-A17 Medical Cficas
=<4 |Rpal More| R-0.00 315 13 Exlsiing |02-A1 Medical Offices
53 [Wall 13 F-21] F-0.0f 225 ] Existing [35-#5 Medical Officas
=5 [Wall 25 R-21] R-0.00 313 ] Existing [05-25 Medical Ofcas
7 [WallEE 7 More| F-9E O o Existing [T3-FE Wedical Oficas - I3 desp
=5 [Wall 13 Mome| R-2.E 21% Ea] Existing [12-FE Medical Cficas
=3 |Wall iE F-21] R-0.00 45 ] Exlsiing |05-AS Medical Offices
E0 Wall EE F-21] F-0.of 138 ] Existing [J5-#5 Medical Officas

TMOE A K New Eabbng Slewl, Mareresd]

[FENESTRATION SURFACES

Mo Fas o egonl 15 100000 g N oof ste-bul | feraalie Lon afem Sosl doda B eha S hoale sllter s by KERC o provide o CEC Dafsal] Labv Cerlifonie wiing e dafmil] U-deckas Fem
Slasdads Tata 18-85 el B CorlBcahe b 2o Tad n Be Sosbecioa's Sioect ofoa durlsg cossbucion and 1= e bukisg maseges oo afler Smaiucdan

Act. Location!
i | Type Area | U-Fac! SHGC? | Azm. Glazing Type Comments
27 |Window  Front  [SiA) 43] 0.790f 116-A] O.70 |116-8] 225 Diouble Metal Clear D [P
28 [Window  Left  [NW) 123] 0.790) 196-A] 070 [118-5] 315 Exisling |Double Medal Clear T
2% [Window_Rignt_[SE) 1A 070 |115-5]  135] Exisiing |Coutle Metal Cisar =26

30 |Window  Fronk (S 16-A| 07D (1165 Z25| Exisiing |Double Metal Clear Demal Cperatanes

i [Window  Rear  (ME) 16-A| 070 [116-5 £5| Exsting [Double Metal Claar Default Demnal Cperataies

0 Lehechw Typa 1054 Dafaul! Talie bom Shanderds "eble 8-1 Defaul Talie fom B S0 Mesosl Appasdic NPRC Labeked valus
12 BH0C Tepw 118-8 Delecl Tabis Yors Sandeids, OO0 Center of Gess, NEHD Labalsd Ve

EXTERIOR SHADING

. Window Overhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hot Wd. Len. Hgt. | Ext RExt. Dist_Len. Hot. Dist. Len. Haot.
27 | Mons 0.7E
23 |MNone D.7E
23 |None D76
31 | Mong D.7E
31 |Mong [.7E

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

anclssd ap
AW i

5 14 wrd coeminin

The propomsd buliding b in clivats ranes 2 the
I L m b2 b chec

ghiing <1 al s WL Sea Saction 143k)

with Socr sran gresiar fan 25000 &2 a
filed oul. when submisting urder tha Pr

ilirg Bsight gressar Bran 18 Ts=f, ard an LPD for gananl
ve Complancs Apprasch.

Run Initiation Time: 10/08/08 15:52:39 Run Code: 12235086359

EnsrgyProd.& by ErengySot User Kumber: 1734 Joo Mumiser: S075-2 Fage: 5 of 28
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT

HANE
Structure 2 BR~1297 EXISTING

DATE
104872008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix
™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
&1 |WallBG = 0.923| Mone| E-3.6 O =] Existing [13-FE Medical Offices - 34" desp
E2 JWall 155 0.123] Mome| R-9.6[ 135 ol Existing |13-F5 Medical Offices
63 |Rmal 533 0.032) R-30| R-0.00 325 1] Existing |04-A17 Lobby
£ |Fipal 0.032| R-30 Rdlﬂ 315 13 Exlsiing |04-A17 Lobby
E5 [Wall 13 0.053 R-21 R‘]-EI 225 o] Existing |0E2-A5 Lobby
£4 |Wall 33 0.053 R-21] R-0.00 315 ] Existing |05-A5 LobDy
B [Walbs Z TIZ3[ More| R-9.8 0 o Exlsting [13F5 LobDYy - 24" OEep
£3 [Wall ] 0.123] Meoms| R-9.5 315 o] Exisling [13-F5 Lobby
£3 |Wall 13 0.053 F-21] R-0.00 45 ] Existing |05-A5 LobDYy
70 [Wall 3 0.053 R-21] R-0.00 135 ] Exisling |05-A5 oDy
7 |F::4:IT 1,537] 0.032| R-30 Rd].ﬂ 225 [1] Existing |07-A17 OfMces
72 |Foal 0.297| Mone| R-0.00 315 13 Exisiing |02-A1 Offices
Wall 13 0.053 R-21 Rd]fl 225 ] Exisling |05-A5 Offices
WallBG [ 0.123] Mome| R-9E O 1] Exisiing [13-FS Crffices - 24° deep
iall 140 2.123| mMome| R-9.F 228 =] Exlsting [13-FE OfMices
Wall 2 0.053 R-21] R-0.00 315 ] Exisiing |05-A5 Offices
T |WalEG B OT3E[ more| RO U o Exisling 12T 5 Ciffices - 24" O=ep
73 [Wwall 135 0.123| Mome| R-9.6 315 =] Existing [13-F5 OfMces
73 [Wall 13 0.053 R-21] R-0.00 45 ad Exisiing |05-A5 Offices
B0 [Wwall 34 0.053 F-21] R-0.00 135 ] Exisiing |05-A5 OfMces

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Wore s o agoel 15 10000 g N o sli-bul'| Feraslis

Lo s sl indoda o el SnShoaln sllfer ssom] By WERC o provide @ OEC Dail] Labsa Ceil8srla indng Te dafmil] Udeckas en

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
Act. | Cond. Location/
# [Type Area U-Fac.' SHGC? |Azm.| Stat. [Glazing Type Comments
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hot.
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral

Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch

Run Initiation Time: 10/08/08 15:52:33 Run Code: 1223506359
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage:d of 14

28




|CERTIFICATE OF COMPLIANCE ENV-1-C|

|PRDuE:T HAME DATE |

Structure 2 Bii~1207 EXISTING 10/8/2008

[oPAQUE SURFACES |
o | Surface Insulation | Act. Cond’ | Joint Appendix

™| Type |Area|lU-Fac.|Caw. Cont. |Azm.| Tilt Status | IV Reference |Location / Comments

E1 [WallBG = Mons) R-96 0 ] Existing |13-FS

E2 |Wall 113 Mome| R-9.B 13% al Existing [13-F5

E3 |Roal 218 R-30] R-0.00 328 1] Existing |01-A17

EL [WallBG 43 Mons| R-98 0 el Exlsiing |12-FS £° gesp

£5 [Wall 113 More| F-28 225 | 80 | Ewsting [13-FS

ES [WallBG 43 Mone| R-9E 0 Ex] Existing [|13-FS 24" gesp

BT [Wval T2 Hore| FooE| &5 0 | Euisting [1oFS

E3 [WallBG = Mone| FR-98 0 Ex] Existing |13-FS - 24° gesp

EQ [Wall 204 Mome| R-9.B 135 ] Exisiing [13-F5 Dental Operatories

“ME, A, F(Mew, Exslrg S, Rareresd]

[FENESTRATIOM SURFACES

More Fas o agonl 12 100000 8 N of slte-bul | Fersaslial on afe fosl doda o ebe Srioate sler sscmd by RERC o provide @ CEC Dafsul] Laba Certicie wsing e dafmill U-decas Fen
Shsdards Tata 176-4 sl B CorlBoabe shi Se Tl n e oo bacon s Siapect ofoa durlsg cosslucSon and 1= T buksg mesage’s oflos afler Snaiudan

Act. | Cond. Location/
Type Area | U-Fac! SHGC:® |Azm.| Stat. |Glazing Type Comments

3k

U0 Lehesh Ty 1 05-4 Dafaul! Tabie bom Sanderds, Teble S-1 Defaul! Tale fom Be A0M Mesoal Appasdic NPRC Labeked valus
120 SHOC Tepw 118-8 Delec® Tabis Yors Sandeids, OO0 Center of Class, NFAD Labalsd Vo

EXTERIOR SHADING

] Window Cwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. Len. Hot. LExt RExt. Dist. Len. Hyt. Dist. Len. Hyt.

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES |

D T progomed beallding in in climate cara 2 thosgh 19 and comsine an anclossd spece with fosr sres grestar San 25000 &2 a caling Ralght greaser dian 15 fe, and an L8O for genanl

g hireg =1l lemat 0.2 WML Sea Ssction 183z K Illlb-::- in checksd, EMV-<4-C musl bs 1llsd cul. when mubmisting uredsr ths Prescrip ||¥I Complancs Apprasch

| Run Initiation Time: 1IZI|'IIIBJCIS 16:52:39 Bun Code: 1223506359 |
| EnzgyPro .4 [y ErargySo® Usar Kumben 1734 Joo Kurisar: 2075-2 Eaga: 10 of 24 |
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MECHANICAL EQUIPMENT DETAILS Part 1of2 MECH-5-C
FROJECT NAME DATE
Structure 2 Bli~1987 EXISTING 107872008
[CHILLER AND TOWER SUMMARY
FOMES
Tot Moter | Drivae Fump
Equipmeant Nsme Equipmant Type Gy, | Emciency |Tons |Gty [GPm | BHP | BT | B0 Control
IDHW ' BOILER SUMMARY
Energy | Standpy [TAHKINSUL.
Rated | vol |Condibon| Factol | Lossof Ext.
System Name Syetem Type Distribution Type |kl Input [(Gais) | Status | orRE Filot RVl
m Elan T ]
Fuisting Elee Z2orage DHM: o) Blee. %0 Fipe Insulation anooe| 23| Ewstng gz nia na
pHEIng Elec TEKIZEE  ingtant Biec No Fipe Insulation 2| 3140 of Exstng 028 ria na
Euleling Elec Tankl=ss  |ipgrant Elac 4o Fipe Ingulalion 3apg 0| Ewsing 0.2 ria nia
MULTI-FAMILY CENTRAL WATER HEATING DETAILS
Hat Watsr Fump Hot Water Piping Langih (1)
_ . uid 112
Control = HP vpe In Plenum Cutside uried Imsulation
CENTRAL SYSTEM RATINGS _
EETING TOOLE
LTS Condition
System Mama Systam Typs Qty Output | K Er. Qutput EMlciancy Stafus Economlzer Type
Exsly Heat & ConlUnis | . - o 1 o ] _
g Spit DX 1 scoofl oose%AFUE| 60.000[10.0 SEER/B.GEER | Evsting|Mo Economizer
Exsly Haat & Cool Uniks
(Fare 2 Spit DX 1 scoofl oooetAFUE| S4000[10.0 SEER/B6EER | Exstng|Mo Economizar
Exsly Haat & Cool Unks .
Zane 3 Spit DX 1| S5000  noogec% AFUE[  43,000(i0.0 SEER /3.6 EER Existing|Mo Economizer
Ex5lp Faatg & Coolg Unit
Senir Spit DX 1 115000 ooscosseR 150000103 SEER (5.6 EER | Exsting|Mo Economizer
- T ool 7
Evely Haalg & Coolg Zonelr .y o 1| szsor{ odsse aruE| 4930000 sSEER/AGEER | Ewstng|Mo Economizer
Exgly Haabg & Cooly Zong - R -
6~ e ? Spilt DX i 25000 oogecw APUE| 20,100(10.0 SEER /8.6 EER Existing|Mo Econamizar
- T CEnln T
Fusly Faaly & Coolg Zonelory no 1| szsor{ odessaruE| 4sz00(ioosEERrsEEER | Ewstng|Mo Econemizer
ICENTERAL SYSTEM FAN SUBMMARY
SUFELY FAN RETURH E4H
Miotor| Drive Motor | Drive
Ean Typs | MotorLocabion | CEM{ BHD [ M Eft || CFM | BHP | EMf Eft
Coal Lnfe
8 Constant volume Siow-Theough 1685 07| 77.0%|1000%|| none
A ]
Eregreat B CoalUnlis | ctant voume Siow-Theough 1685 07| 77.0%|1000%|| none
Exetg Fea & Codl Ui — — I I DR
onE 3 Consiant Volume Shaw-Th "C‘JE"I 1,685 D75 77.0%| 100.0% nore
Exsi] Heatlg & Coolg Unk-
e 9 | orstant voume Siow-Theough san| e8| Ters|1oo0%|| none
Eag & Coolg Zane
Emg Feag & Cool0 2008 stant vowme Siow-Theough 2000 ©s3| Teos|1000%|| none
Exelg Healg & Coolg Zone — _ I -
5 Consian: Volume Siow-Through = 053] 76.0%| 100.0% nore
Exsig Healg & Coolg Zons
Fretg Rt 4 20T orstant vioume Siow-Through 2000 oss| 7eom|100.0%||  none
Run Initiation Time: 10/08/08 15:52:39 Bun Code: 1223506358
EnsrgyPro 4.4 by EnergyEat User Number: 1734 Joo Kumber S075-3 Fage: 23 of 22
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|PEHFORMANCE CERTIFICATE OF COMPLIANCE Part10of3 PERF-1

PROJECT HAME _ DATE

Structure 2 Bli~1997 WINDOW UFPGRADES 10/3/2008
PROJECT ADDRESS

Happy Camp _—

FRINCIPAL DESIGNER - ENVELOFE TELERFHCHME Buliding Femit #

karuk Tribe Building Energy Assessment
DOCUMENTATION AUTHOR . TELEPHOME Checiad byDabe

ABBAY TECHMICAL SERVICES (707)826-1433 Enforcement Agency Use
GEMERAL INFORMATION
DWATE OF PLANS UILDING COMDITIONED FLOOR ARE& CLIMATE ZONE

11,092 g9t

EUILDING TYPE |X| NOMRESIDEMTIAL |:| HI=H RISE RESIDENTIAL |:| HOTELMOTEL GUEST ROOM
PHASE OF COMNSTRUCTION IE HEW COMSTRUCTION |:| ADDITHIH |:| EMISTING = ADDITIOMIALTERATION

STATEMENT OF COMPLIANCE

Thig Certificats of Compllancs lists the bullding featuras and parformance spacifications nesded to comply with Titis 24, Partes 1 and & of the
Callfornla Coda of Ragulations. This certcate applise only to a Sulidng using the performanca compllance approach,

The documantation preparer haraby ceriifles that the documentation ls accurats and complete.
[DOCOMERTETION SOTHOR

BIGHETORE DATE
Anne M. McoQueeney, CEA CEPE

[The Principal Designer hersby certifys that the proposed building design representzd in th's set of constructon documents is
lzonsistent with the other compliance forms and worksheets, with the specfications, and with any other caloulations submitted with this
p=rmit applcation. The proposed bulding as designed meets the energy efficiency reguirements contained i sections 110, 118,
through 118, and 140, 142, 143 or 148 of Tile 24, Part 6
ENV. LTG. MECH.
|:| |:| |:| 1. I hereby affirm that | am eligibée under the provisions of Dwision 3 of the Business and Professions Code to

sign this decument as the person responsible for its preparation; and that | am licensed in the State of

California as a civil engineer, mechanical engineer, lectrical engineser, or [ am a licensed architect.

I:l D D 2| affirm that | am eligible under the provisions of Division 3 of the Business and Professions Code Section
5537.2 or 8737 .3 to sign this document as the person responsible for its preparation; and that | am a licensed
contractor performing this work.

|:| |:| |:| 3. | affirm that | am eligible under Division 3 of the Business and Profescions Code to sign this document
because it pertains 1o 3 structure or type of work described 35 exempt pursuant to Business and Professions
Code Sections 5537, 5538, and 8737.1. (These sections of the Business and Professions Code are printed in
full im the Menresidentia’ Manual.)

ENVELOPE COMPLIAMCE
Indicats location on plans of MNote Block for Mandatory Measures

Required Forms | ENY-1

PRINCIPAL ENVELOPE DESIGMER - HAME SIGHNATURE LIC. HO. DATE
Karuk Tribe Building Energy Assessment

LIGHTING COMPLIANCE

Indicats location on plans of Note Block for Mandatory Measures

Required Forms |LTG-1, LTG-2

PRINCIPAL LIGHTING DESIGHER - HAME SIGNATURE LIC. HO. DATE

MECHANICAL COMPLIANCE

Indicats location on plans of Mote Block for Mandatory Measures

Required Forms |MECH-1, MECH-2, MECH-3. MECH-5

PRINCIPAL MECHANICAL DESIGMER - MAME SIGNATURE LIC. HO. DATE
| Run Imitiation Time: 10/0%/08 08:01:02 Run Code: 1223564462 |
| EnsrgyPro&.& Oy ErengsSot User Humer: 1734 Job Kumber. S7S-2 Fage:3of 28
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PERFORMANCE CERTIFICATE OF COMPLIANCE Part2of 3 PERF-“

PROJECT NAME DATE
Structure 2 Blit~1997 WINDOW UPGRADES 10972008

This Portion of the Report
Is-Not Applicable tothis Analysis

GEMERAL INFORMATION

Building Crientation (=W} 725 geq| Conditioned Floor Area 11,033] sqn
Humber of Stores 1 Unconditioned Floor Area Dfzqn
Mumber of Systems 11 Conditioned Foolprint Area 11,092 2qh
Mumber of Zones 11 Fuel Type Fropans
_Draniaflon _Grogs &res Glazing Areg  _Glazing Ratle
Front Elevation {3 S59|zam. pela P 28.07%
Left Elevation W 1,695 san. 554 sqn I2THh
Rear Elevation [ME 75| sam. 133 st 20.5%)
Right Elevation (SE 1,590 zqn. 520( 2 IER
Total £.125|zar. 1,483 st 28.9%
Roof 11.179]sqn. | 1:-l.|:ur.. | t-E‘.il
Standard Propossd
Lighting Power Density 1.269 | wrsqe 1,28 wizan.
Prescriptive Env. Heat Loss 2,48 5aun 1.4 tuh
Prescriptive Env. Heat Gain 211 594 e 173,245 Bruh-F
Remarks:
Bun Initiation Time: 10/09/08 03:01:02 Run Code: 1223564452 |
En=gyProd.d oy ErergySot User Humber: 1734 Joo Wumioer 207E-2 Fagad of 14
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|PERFORMANCE CERTIFICATE OF COMPLIANCE Part3of 3

PERF-1

|PRmE:T HAME

Structure 2 Blt~1997 WINDOW UPGRADES

DaTE
10/9/2008

ZOME INFORMATION

Floor Inst. CErl. Proc.

&raa Credits [ &rea [Tallorad | Loads

Sygtem Hams Zana Hama Qocupancy Typs {eait) [ pwen[ pewsn® | pewsns| peeen= | (weisn)
Exglg HeghgdCoolg Z0ME 1 CiMces Crifice 15900 "1.2004
Exglg HeatgdCoolg ZONE 2 Cefices Crifce 503 1200
Exglg HeatgadCooly ZCME 3 Cffices e £3 1200
Exglg Heatg&Coolg Sener An) Elec. Dala Bm Crifce 124 "1.200
Exslg HealgadCoolg ZONE 5 Meedng Room ComenloniComtsrenceibiseting 38T 1400
Exslg Heatgd Cooly ZOME & Comidar ComconSestroomiSupport 327] "D.500Y
Exglg HeatgdCooly ZONE 7 Offices Crifice 103 1200
Exz3g Heatg&Coolg Dental 21 lzgical Ofmeas Crifice 207 "1.200
Exzg Heatg&Coolg Dental 73 Lobny Loibry, Main Entry 545 "1.500)
Exsg Heatg&Coolg Dental Z3 Cefices Crifce S4E  "1.200
Exztg Healg&Coolg Dental 24 Cental Oparalores Cpemaling Room 316 "2200

Motea: -.izsfc?F-aE'i.;e:-cF.:rlh asterisk, se= LTG-2 -C by ohers 2 Bem LTG-4-C ::I::.ISEE'EE-E 1 4, Ses LTG-E-C Hems aboes reguine spedal documentalion

EXCEPTIONAL CONDITIONS COMPLIANCE CHECKLIST

The local anforcemnent agancy should pay apactal sttantion to the ams spaciled In this checkllef. Thess ems require apecial writhan Justiflcation
and gocumentation, snd spacial veriMcation o be wsad with tha parformance approach. The local enforcemant agency catermines the adaquacy of
tne Justification, snd may reject & bullding or design that otheratss complies based on the adequacy of the spacial justication and documentation
aubmitiad.

The axcaptional teaturas isted In this parformancs ?ﬁpmﬂch aﬁpll-:;atlm hava spacifically besn raviewsd. Adequats writien [ustification and
documentation for thalr use have besn providad by the appiicant.
Authorized Signature of Stamp

Bun Initiaticn Time: 10009708 08:01:02
EnzrgyPra 2.4 oy EnergeBoft e Mumioer: 1734

Bun Code: 1323564452 |
Job Number. 50752 Pageicfad |
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|C ERTIFICATE OF COMPLIANCE

ENV-1-C|

PROJECT NAME N DATE
| Structure 2 Blt~1997 WINDOW UPGRADES 10/9/2008 |
[OPAGQUE SURFACES |
u | Surface Insulation | Act Cond. [Joint Appendix

T | Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilk Status | IV Reference |Location ! Comments

1 |Roal 1,520 0.0&2 R-30| R-0.0] 325 1] Exlsting =817 CfMces

2 |WallBG 154 0.123] Mone| R-9E O al Existing |13-F5 Offices - 24° deep

3 |Wall 303 1.123] Mone| BR-9.6 31S 1] Exlsting |13-FE Offices

4 |WallBG 2] 0.123] Mome| R-9E O ] Exisiing |13-FS OfMces - 24" deep

5 |Wall [ 1123 mMome| R-9E 45 Ex] Existing |13-F5 CfMces

6 |Roal 1,503 0.032 R-30| R-0.00 325 [1] Exisiing |01-A17 CfMees

T [Pl = T3 More| B0 3= 15 Exlsiing  [02-A1 Tlices

& |Wall 4] 0.0&53 R-21| R-0.00 225 ] Existing J05-A5 CfMces

9 |Wall 134 0.053 R-21] R-0.00 315 ] Eix C-A5 CfMces

10 [Wall 44 0.0&63 F-21] R-0.0f 45 ] Exisiing |05-R4 CfMces

11 [WallBG 2] 0.123| Mome| R-9E O ] Exisiing [13-F5 Offices - 24° deep

12 [Wall 55 0.123| Mome| R-9.6 45 ] Exisiing |13-FS CfMces

13 |Dogmar 20 0.500 nsul| R-0.00 45 Ex] Exisiing |2E-A3 CfMces

14 [Wall 123 0.053 R-21] R-0.00 135 al Exisiing |05-R5 Cffices

15 [WallBs = 0123 Moms| R-9.E O ] Exlsting F5 Offices - 24° deep

16 [Wall 135 0.123| Mome| R-9.8 135 ] Existing Fo CfMces

T |[Foal 136 105 m-a0] R-opf 25 [1] Exisiing [07-ATY Tifices

15 |Roal 0.297| Mone| R-0.00 135 18 Existing |02-A1 CfMces

19 [Wall 1 0.053 R-21] R-0.00 225 ] Exisiing C-A5 OfMces

20 |WallBis == 0.123] Moms| R-98 O ] Existing [13-F5 Offices - 247 deep

T

[FENESTRATIOM SURFACES

Mom T o wganl 12 10000 w3 N of slte-ba | Tereaalin

Frasl doda B lela S onle el ased by WESC o provide @ CEC Dafeul! Labss O

ST EREE o o THERE ECE R ]

Shsdards Tata 1'68-4 arad B CarlBoale shid Se Tl n e Sosbeciors Siogect ofioa durlsg oxsslucSon mnd 1= T bukl =g mesegars oo e ool
“ .| Cond Location/

i | Type Area | U-Fac! SHGC? |Azm.| Stat. [Glazing Type Comments

1 Window  Left  [NW] 256] 0.2£0|WFRC] 0,35 |[NFRC 3 Kew NFRC ratad Dhinyl wiLowE [T

2 |'Window Rear [ME)} 22| 0.2£L0{WFRC| 035 [WFRC| Rew WFRC ratzd Shininyl wilowE =T

3 [Sawiight  Rignt [SE) 28] 0.470|NFRC] [.34 [NFRC Wew  |NFRC ratad Sivignt [T

2 [Window  FRear [ME) 8] 0.3£0|KFRC] 0.35 [WFRC| hew  |WFRG rated Dhiinyl wiLows [T

3 |Window  Rignt [SE) £ 0.2£0{KWFRC| 035 [WFRC| Kew NFRC ratad DblWnl LowE-Door  |[CFicaE

o [Window  Fgnl [SE) T2 0. 3:ETRFRC] O35 [RARC Reaw NFRC raies TRy wilows CEICaE

7 |Sawlight  Right [SE) 12| 0.470{NFRC] [.34 [WFRC hew  |NFRC rated Siylght T

3 [Window Front |5\ 20{ 0.3£0|KFRE| 0.35 [WFRE| Kew  |NFRG rabed Dhinnl LowE-Door  |OFces

9 |Window  Front  [SW 38] 0.2 "" KFRC| 0.35 [WFRC) Rew WFRC ratzd Shininyl wilows =T

10 'Window  Left  [WW]} 30| 0.2£L0{KFRC| 035 [WFRC| Rew WFRC rated Chininyl wilowE =T

1T Window Fight [SE) T35 1 2ETRRC] T35 [RFEC kew  [NFRT raled DhIInyT wilow= ONICEE

12 [Sanlight  Rear  [ME] 12| 0.470|K"RC] [L34 [WFRC hew  |WFRC rated Skylgnt Kzeling Roocm

13 Window  Fear  [ME] 23| 0.2£0{KWFRC| 0.35 [WFRC| Kew NFRC ratad DbiW'nl LowE-Door__|Meeling Room

U0 Lklchs Typa 1088 Dafiaul? Tabis bom Shandeids, "eble 8- Defeul! Tabe fom Bie A0 Wesosl Appasdic NPRC Labeled valus

121 SHOC Teped 118-8 Defeck Tabis Yors Sandeids, OO0 Center of Gess, NERD Labalsed Vaua

EXTERIOR SHADING

] Window Orwerhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. Len. Hot. LExt RExt. Dist. Len. Ht. Dist. Len. Hat.
1 [Mone 076

2 |Mong 0.7

3 |Monz 1.00

4 |Monz 076

3 [Mone 076

6 |[Mone 0.7

7 |Mons 1.00

3 |MNons 076

9 [Mone 0.7

10 |Mone 076

11 |Mong 0.7E

12 |Mone 1.00

13 |Nons 076

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES |

Thas proponsd bullding i in climars raras 2 thiough 18 s corrisne an snclesd apecs with Soor sres greasr San 24000 &2 g caling helght greasas tran 19 ls=e, ard an PO lor ganaral
Iightirgg =1 uf lsawt 08 WL Bes Ssctizn 143z) M thm Bax i checkss, DMV 4-C musl Bs 1ilsd sul. whean subsmisting urdsr iths Prascrig ||'¢'l Compluncs Apprasch

[ Bun Initiaticn Time: 10009708 08:01:02 Bun Code: 1323564452 |
| En=mgsPro£.4 by EnergySot Lzer Number 1734 Job Kumber, S075-Z2 Fage:sof 22 |
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT NAME N DATE
Structure 2 Bit~1297 WINDOW UPGRADES 10/9/2008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments

21 |Wall 144 0.123| Mone| R-9.6{ 325 20 Existing [13-FE Offices

22 JWwall 34 0.053 R-21] R-0.00 315 ol Existing |0E-A5 OrfMices

23 |WallBG &3 0.123]| Mome| R-96 O aa Existing [13-F5 Orfices - 24° deep

£ |Wall 143 0.123] Mone| R-9.6{ 315 ad Exlsting |[123-FE Offices

25 |Doar a0 0.500 nisul Ru]_a 315 o] Existing [2E-A3 OfMces

24 |Wall 1 0.053 F-21] R-0.00 45 ] Existing |I5-A5 OfMices

pell (T = 0058 Re2i| Reng| dee o Exlsiing_[15-A5 Cices

23 [WallBG T 3.123] mMore| R-98 O o] Exisling [13-F5 Orffices - 247 deep

9 |WWall 105 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Offices

20 |Real 1324] 0.032| =-30| R-0.0] 225 [1] Existing |01-A17 Elec. Data Rm

21 [WallBG EE 0.123] More| R-9E O o] Exisling [13-F5 Elgc. Dala Rm - 24" deep

32 JWall EE 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Elec. Dala Rm

23 |Ripal 16 0.032| R-30| R-0.00 325 [1] Existing |01-A17 Mesling Room

22 Rl 337 0.033| R-30| R-0.00 3235 14 Exisiing |09-A17 Mesling Room

35 |Roal 347 0.297| More| R-00f 45 £ Existing |32-A1 sesling Roopm

34 [Wall E 0.053 R-21 Rd].ﬂ 225 ] Exisiing |05-A5 Mesling Room

37 |Wal T058|  R-21| R-0.0 3% o Existing _[05-A& Mesling Room

33 |wwall 3 0.053 R-21] R-0.00 45 =] Existing |05-A5 Mesling Room

29 WallBG T4 0.123] Mome| R-2E O =] Exlsting |[123-FE Mesling Room - 24° deap

40 [wall 125 0.123| mMome| R-9.8 45 ] Exisiing [13-F5 Mesling Room

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Wore s o agoel 15 10000 g N o sli-bul'| Feraslis

Lo s sl indoda o el SnShoaln sllfer ssom] By WERC o provide @ OEC Dail] Labsa Ceil8srla indng Te dafmil] Udeckas en

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
. | Cond. Location/
# [Type Area U-Fac.' SHGC? |Azm.| Stat. [Glazing Type Comments
14 'Window  Rear  [ME] 74| D.2LDNFRC) 032 INFRC Mew  |NFRC rated DhiWInyl wiLows Rizeting Room
15 [Window  Fronl (5 40| D.ALD|KFRC| 038 [WFRC Mew  |NFRC rateg Dbinnl LowE-Door  [Comidor
168 [Window  Fronl (S 32] D.3LDINFRC] 038 INFRC Mew  |WFRC rateg Dhininyl wilows Cormidor
17 [Window  Lefl  [NW E[ 0.2E0|KFRC| 0.3 [WFRC HNew  |NFRC rated ChiVinyl wilowE [T
18 [Window  Rear  [ME] 32| D3LD|KFRC| 038 [WFRC Mew  |NFRC rated Dhivinyl wiLowE [T
T3 Window  Fighl  [SE) T IAETRFRC] TaT [RERC REw__ [NFRG rated Dorinyl wiiows CRIEE
20 |Saylight  Lefl  [NW JWFRC| 034 [NFRC Rz NFRC rabed Skylgnt Fledical OfMces
21 |Window  Left [NW JfLFRC| 038 [WFRC Mew  |WFRC ratad Dhininyl wilows Rizdical Offces
22 |Window  Rlgnl [SE) I[WFRC| 038 [WFRC Mew  |NFRC rated DhiVinyl wiLowE nedical JiMces
23 |Saylight Lefl  [NW WFRC| [L34 [WFRC Mew  |WNFRC rated Skylgnt Lobby
24 [Window__Lell W] RFERC] T3 [KFRC Rew  |NFRCrafed TROWnl CowE-Coor  [LobDy
25 |Saviight Lefl  [NW NFRC| [ MFRC Mew  |WNFRC rated Skylgnt DTS
g [Window Front [0 J|W"RC| 0.35 [W"RC Wew |WNFRC rated Dbl LowE-Door  |Cicas
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
14 |Mone 076
18 |Mone [.7E
g |Mons [.7E

17 _|Mone 076
18 |Mone [
13 |Mons [.7E
20 |[Mone 1,00
21 |Mone [
22 |Mons [.7E
22 |Mone 1.00
24 |Mone [
25 |Mone 1.00
28 |Mones [.7E
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral

Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch

Run Initiation Time: 10/0308 08:01:02 Run Code: 1233564462
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage: T of 24

35




|C ERTIFICATE OF COMPLIANCE

ENV-1-C|

PROJECT HAME
| Structure 2 BIiE-1997 WINDOW

UPGRADES

DATE
107972008

[OPAGQUE SURFACES

u | Surface Insulation | Act Cond. [Joint Appendix

T | Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilk Status | IV Reference |Location ! Comments
41 |'Wall 0.0e3 F-21] R-0.00 135 ] Existing |0S-A5 Mesling Room

42 |Roaf 327 0.032] R-30| R-0.00 335 1] Existing |01-A17 Corridor

43 [walsz i 0.123] Mone| B-9.E6 O 1] Exlsting |13-FE Comidor - 24° geep
2 [Wall 130 0.123| Mome| R-9.6 325 ] Exisiing |13-FS Comidor

45 |Roal 1,103 0.032| =-a0| R-0.0f 225 [1] Exisiing |01-A17 CfMces

4a [WallBG E 0.123] Mone| R-9E O aj Existing |13-FE Offees - 24° deep
7 [Wal T TIZE More| B9 2% o] Exlsiing [1-F& Tlices

43 |WallBs ) 0.123] Moms| R-98 O ] Existing [13-F5 Offices - 247 deep
439 |Wall 154 0.123| Mome| R-9.6 45 ] Exisiing |13-FS CfMces

] T 0 0.500 nsull R-0.00 45 ] Exisiing |26-A3 CfMces

=1 |WallBis = 0.123| Mome| R-9E O ] Exisiing [13-F5 Offices - 24° deep
=2 |Wall 10 0.123| Mome| R-9.6 135 ] Exlsting 'E FS CfMces

53 |Roaf 1,195 0.032 R-30| R-0.00 325 [1] Exisiing |01-A17 Medical Officas
54 |Rioadl 0.297] Mone| R-0.00 315 13 Existing _..-."-.1 Medical Officas

=5 |Wall 13 0.0&53 R-21 ﬁ;u],E| 25 ] Existing |05-85 Medical Cifices
=5 |Wall 25 0.0&53 R-21] R-0.00 315 ] Existing J05-A5 Medical Cifices

E7 [WalleE [ T3] More] Rag O ] Exisiing [T3-Fo Wedical Cifices - 24~ desp
S5 [Wall 18 0.123] Mone| R-9.6] 315 ] Existing |13-F5 Medical Officas
3 |Wall 13 0.053 R-21] R-0.00 435 ] Eix g |05-A5 Medical Cifices
E0 |Wall EE 0.0&53 R-21| R-0.00 13% ] Existing J05-A5 Medical Cifices

T

[FENESTRATIOM SURFACES

Morm Tas o egenl 12 10000 =3 N of slte-bul | Feren
Stasdands Tata 1 '6-5 o] . CorlBcehe shad ta

Frasl doda B lela S onle el ased by WESC o provide @ CEC Dafeul! Labss O
czm b 2ot ol - oo

ST EREE o o THERE ECE R ]

Location!
i | Type Area | U-Fac! SHGC? Glazing Type Comments
27 |[Window_Front |Svi 43| 0 3Z0[NFRLC| 035 [WeRC NFRC rated COAINy wilows  |ooces
28 [Window_ Left '\M': E 0.35 |RFRLC NFRC rated Connyl wiLOWE__ |Corces
20 |Window  Right [SES 0.35 |[NFRC NFRC rated Dhininyl wilows CflcaE
30 |Window  Frant '3|.‘JI 35 |[WFRLC| WFRC rabed Doininyl wilows Demtal Cperabanes
31 |Window_Rear [ME) 035 |RFRLC NFRC rated Do nyl wiLOWE _ |Denial Cperaianes

U0 Lklchs Typa 1088 Dafiaul? Tabis bom Shandeids, "eble 8- Defeul! Tabe fom Bie A0 Wesosl Appasdic NPRC Labeled valus
121 SHOC Teped 118-8 Defeck Tabis Yors Sandeids, OO0 Center of Gess, NERD Labalsed Vaua

EXTERIOR SHADING

] Window Orwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. Len. Hat. LExt RExt. Dist_Len. Hot. Dist. Len. Hat.
27 _|Mons 0.7E
23 |Mons 0.7E
23 |Mong [.7E
30 |MNone [.7E
R EES 076

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

Ths proponsd buliding b in climats soren 2 1

firceagh 14 mnel comising an anclossd apace with Socr ares grestar San 25,000 &2 & celiing keight greater Shan 19 fest, ard sn LPD for gersamsl

Iightirgg =1 uf lsawt 08 WL Bes Ssctizn 143z) M thm Bax i checkss, DMV 4-C musl Bs 1ilsd sul. whean subsmisting urdsr iths Prascrig ||'¢'l Compluncs Apprasch

Bun Initiaticn Time: 10009708 08:01:02

Run Code: 1223584462

En=gyPro£.4 oy EnergySot

uaer Humben 1734

Joo Number, S075-2 Fagesof 24
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CERTIFICATE OF COMPLIANCE ENV-1-C

PROJECT DAT)

NANE ) E__
Structure 2 BIt~-1997 WINDOW UPGRADES 10/9/2008

[oPAQUE SURFACES

o | Surface Insulation | Act Cond” | Joint Appendix
™| Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilt Status | IV Reference [Location ! Comments
E1 |WallBG =7 0923 Mone| E-3.6 O 1] Exlsting [13-FE Medical Oficss - 24” desp
E2 |Wall 155 0.123] Mome| R-9.6] 135 al Existing |13-F5 Medical Officas
63 |Foal 833 0.032| R-30| R-0.00 325 i) Existing |04-A17 Lobby
£ |Roal 0.032| R-30 HdZI.EI 315 13 Exisiing |04-A17 Lioksby
E5 |Wall 13 0.053 F-21] R-0.0] 225 al Existing |IE2-A5 Lobby
B4 |Wall 33 0.D53 R-21] R-0.00 315 ] Existing |05-A5 LoDy
E7 [WallaE ] T3 More| F-0.6] O o] Exlsting [13F5 LobDY - 24 deep
E3 |Wall ] 0.123] More| R-9.8 315 al Existing [13-F5 Lobby
63 |WWall 13 0.D53 F-21] R-0.00 45 ol Existing |05-A5 T
70 |Wall 34 0.053 R-21] R-0.0] 135 al Existing |015-A5 _iobby
71 |Foal 1,537 0.032| R-30 Rdlfl 225 [1] Existing |01-A17 OrMees.
72 |Roal 0.297| More| R-0.00 315 18 Existing |32-A1 OfMces
Wall 13 0.053 R-21 Hdlfl 225 al Existing |015-A5 OfMces.
WallBG [ 0.123] More| R-9.6 O al Existing [13-FS OfMces - 24° deep
hall 140 2.123| More| R-9.8 225 20 Existing [13-FE OMces
Wall 24 0.053 R-21] R-0.00 315 al Existing |015-A5 OfMces.
7 |WallEG B T more| ROE] O o] Exlsiing 12T 5 Cifices - 24" O=Ep
73 |Wall 135 0.123| More| R-9.6 315 ) Existing [13-F5 OMces.
79 |Wall 13 0.053 R-21] R-0.00 45 al Exisiing |05-A5 OfMces.
B0 |WWall 34 0.053 F-21] R-0.0f 135 al Existing |05-A5 OMces.

THOE A HNew Exsdrg Slewd, Marresd]

[FENESTRATIOM SURFACES

Mo Pl & agonl 12 100050 &5 N o sli-bul) Fersilinlonh ohm fosl modae & (el SarSionln eller | Secm] by RFRC & provide d CEC Dafsii] Laba) Dol uking T dafmill Ledas Fen
Stecdads Tata 1768 ared B CarlBcele shi S Ted n be oo beciors Siopect ofios dudsg oosslucSon and 1= e ke mnsege’s oflos aler omeiudan

Act. | Cond. Location/
Type Area U-Fac.' SHGC? |Azm.| Stat. [Glazing Type Comments

1

IV L hechy Ty 10E-E Dafmlt Talvw o Shnderds, "ebie M-1 Dafeul Talbre Yom Be 800 Mesus Appasdic HFRC Labelsd valus
12 SH0C Tared 11688 Defecl Talds o Senderds, OO0 Ceiter of Cess, MFALC Labsalsed Vs

EXTERIOR SHADING

] Window Owverhiang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. Len. Hat. LExt. RExt. Dist. Len. Hot. Dist. Lem. Hot.

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SFACES

The progomsd bullding W inclimats rones 2 through 12 and comame an snclossd spacs with Socr sren gresisr San 23 000 &2 3 celing height greatar than 195 lest, ard an L0 for gansl
Iighting =1 ui leswt 0.2 'WHL Sea Section 14 Hihm box in checksd, ENY-4-C musl bs (iled cul. when submsing urder the Prescripiive Complancs Apprasch
Run Initiation Time: 10/0X08 08:01:02 Run Code: 1233564482
EnsgsPro L4 oy ErergySot Uzer Kumbsr 1734 Joio Kumicer. S075-2 Fape: s of 12
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT N&

M=
Structure 2 BR~19297 ' WINDOW UPGRADES

DATE

100952008

[oPAGUE SURFACES

o | Surface Insulation | Act. Cond?” | Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilk Status | IV Reference |Location ! Comments
E1 | WallBG 73 09| Mone| R-2E O 1] Existing [13-FS Oifices - 24° daep

E2 Wall 113 0.123] Mome| R-9.B 138 =] Exicling [12-FE Oifces

E3 |Rpaf 816 1.033) R-20] R-0.00 328 1] Existing |09-A17 Cental Dperaiorizs

EL |WallB G 45 3123 Mone| R-9.6 0 1] Exisiing [13-FS 24" gesp
ES |Wall 112 1123 more| F-9.8 325 ] Exlsiing [13-FS

ES |WallBiG 45 1.123] Mome| R-9E O Ex] Existing [13-FS Cental Operatoriss - 247 gesp
E7 [Wall 124 1123 More| FR-9.8 45 o] Exisiing [T2-Fo Tental Operaiornes

£3 [WallB G == 1123 mMore| R-98 O ol Existing [13-FS Cental O origs - 247 desp
E3 |Wall 204 0.123] Mone| R-2.E[ 135 ] Existing |13-FS Cental Operatoriss

TMOE A K New Eabbng Slewl, Mareresd]

[FENESTRATION SURFACES

Mo s o wgonl 129100000 wg Mol slte-bal | Forsaslin

Shasdads Tata 1'68-8 ol B CorlBcabe shid 2o Tad n Be Sosbecia's Sroect ofoa dunl s,

Lo e rasl ncloda o el corhoatn sRSer ssod by RFAC o provide @ CEC Dafeull Laba Cwillg iing T datmil Udecas Fen
stsiusson and | M bukleg messgers oo wle coEiudo

Act. | Cond. Location/
i | Type Area | U-Fac! SHGC? |Azm.| Stat. |Glazing Type Comments
0 Lehechw Typa 1054 Dafaul! Talie bom Shanderds "eble 8-1 Defaul Talie fom B S0 Mesosl Appasdic NPRC Labeked valus
12 BH0C Tepw 118-8 Delecl Tabis Yors Sandeids, OO0 Center of Gess, NEHD Labalsd Ve
EXTERIOR SHADING
. Window Overhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. Len. Hgt. LExt RExt. Dist. Len. Hot. Dist. Len. Hgt.
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES
Ths propomsd buiiding b inclimads ranes 2 through 18 ard comising an sncloesd apace with Socr sres gresder $an 25,050 &2 o ceiling helghi gresser Saan 18 Test, and mn LPD for gananl
Ighting =1 uf lsaawi L2 WL Sea Saction 143c). H thie bax im checked, ENV-4-C musl b= (ilsd cul. when submising under the Prescriptive Complmnce Apprasch
Run Initiation Time: 10/0308 08:01:02 Run Code: 1223564462
EnsrgyPro&.& Oy ErengsSot User Kumber: 1734 Job Kumber. 207S-2 Fage: 10 of 248
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MECHANICAL EQUIPMENT DETAILS Part 1of2 MECH-5-C
FROJECT NAME DATE
Structure 2 Blit~1997 WINDOW UPGRADES 10022008
[CHILLER AND TOWER SUMMARY
FONES
Tot Muotor | Driva Fump
Equipmanit Hame Equipmant Type Gly. | Emcency |Tons |Giy |GPM | BHP | B | En control
IDHW ! BOILER SUMMARY
Energy | Standpy [TANKINSUL.
Rated | wol |Condion| Facior | Lossor Ext.
System Name Syetem Type Distribution Type |kl Input [(Gale) | Status | orRE Pilot R-val.
m Elan Sem ]
Fuisting Elee Z:orage DHWe o) siee. o Fipe Insulation anooe| 20| Ewstng 0.3 nia nia
FUEING Elec TEKIZEE  irgtant Elec Mo Pipe Insulation 2| 21400 0| Exstng 028 ria s
Exlsing Blec Tankless  lipcrant Elac o Flpe Ingulalion 3Marg 0| Eusing D28 nia na
MULTI-FAMILY CENTRAL WATER HEATING DETAILS
Hat Watsr Fump Hot Water Piping Langth ()
_ . Add TF
Control = HF vpe In Plenwum Cutside uried ImEulation
CENTRAL SYSTEM RATINGS _
EATING TOOLHE
B, condition
Syatam Mama Systam Typs @ty Output | kW Er. Qutput EMlciancy Stafus Econamizsr Typse
Exsly Heat & Cool UNBs [, ~ o i . - ] _
g Spit DX 1 soooo|  ooeraFUE| 6000001000 SEER /3.6 EER | Ewsting|me Economizer
ExElg Haat & Cool Unks
Fare 2 Spilt DX 1 soooo|  ooeraFUE| S4.000/10.0 SEER/3.6EER | Ewsting|Me Economizer
ExEly Haat & Cool Unks .
ZanE 3 Spit DX 1| GR000)  ogsr% AFUE[ 43,000(10.0 SEER /3.6 EER Existing|No Economizer
Ex5lg Faatg & Coolg Unik
Senitr Spit DX 1 115000 oos0osser 950000103 SEER (5.6 EER | SwstnalMo Economizer
- 2 Conio 7
EVElg Faalg & Cooig 2008y o 1| szso0| oofssaruE| 49300100 SEER (A.GEER | Ewstrg|Mo Economizer
ExEly Haabg & Coolg Zone| - . -
6~ e . Spilk DX 1| 250000 00er% APUE| 20,100{10.0 SEER /8.6 EER Existing|Mo Economizer
s T Cank T
F¥Ely Faaly & Cooig 208y oy 1| szson|  ooeosaruE| 49,300(100 SEER/SEEER | Exstrg|Mo Economizer
CENTRAL SYSTEM FAN SUMMARY
SUFELY FAN RETURH EAH
Miobor| Drive Mobor | Drive
Fan Typs | sotorlocabion | CEpM{ BHE | X EH || CFM | BHP | EM Eft
Constant volume Siaw-Through 1685 075 7700 1000%||  none
A T
ErEg e B ToalUnE | tant voume Siaw-Through 1685 075 7700 1000%||  none
A T
Ereg a8 CoalUnE | stant voume Siaw-Through 1685 075 7700 1000%||  none
Eaeig Peaty & Coolg LN | pssant voume Si-Through I e R (T
&g & Coolg Zane
Ekib; Feag & CoolD 2008 stant vowme Siaw-Through 2000  ©ss| 7aos 1ooom|| none
Exsig Heatg & Coolg Zona - _ I -
5 Consiant Volume Sho#-Through 50 053] 76.0%| 100.0% nore
Exstg Heatg & Coolg Jons)
Frety Featg 5 SO0 orstant viume Siaw-Through 2000 oss| 7% 100m||  none
Run Initiation Time: 10/03/08 08:01:02 Bun Code: 1223564452
EnsgsProd & by ErergySot User Mumioer 1734 Joo Kumber: S075-3 Fage: 22 of 24
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|M ECHANICAL EQUIPMENT DETAILS Part10of2 MEC H-5-C|
PROJECT NAME _ DATE
Structure 2 Bit~1997 WINDOW UPGRADES 1092008
ICHILLER AND TOWER SUMMARY
PUMES
Tot Motor | Driva Pump
Equipmant Name Equipment Type Gfy. | EmMclency |Tons | Gty (GPM | BHR | EfT | Em Control
LDHW { BOILFR SUMMARY
Energy | Standpy [TANKINSUL.
Rated | vol. |Condiion| Facior LoBg or Ext.
System Hame Syztem Typs Dilstribution Type ab]  Input |(zals)| Statws | orRE Pilgt Rval.
m Elan o0 8
Fisting Blac S30r3ge DR ) slec, %o Fipe Insulation 2| 4pmod  2n| Ewstng 03 ria nia
MULTI-FAMILY CENTRAL WATER HEATING DETAILS |
Huot Watar Pump Hot Water Piping Langth (1t
_ ; a1
Ceontrol = HP VpEe In Plenwm Cutside uned [msulation
CEMTRAL SYSTEM RATINGS _
EATIHG COOLING
B, Condition
Sysiem Hame Systam Typs Gty Output | kW Eft. ‘Dutput EMflciancy Status Economizer Type
H ACo -
Lol Heagatoog Spit DX 1| smooo|  oosowarug| 4s000|i0n SEER 56 EER | Sweting|Mo Economizer
Ensly HaatgaCool -
Canfa Z:rtg Z g St DX 1| &S.000 DU 52% AFUE| 34,000(10.0 SEER /3.6 EER Exsting|Mo Economizar
Exsly HaalgaCoolg - R , =
Denfal Zond 3 Spit DX 1| 62010 [0uoo%: AFUE| 48,000{10.0 SEER /3.6 EER Exsting|Mo Economizer
Exely HealgdCoolg -
Cenfal Zons 4 Spit 0X i| szoonl  odesearuE| 35000(100 SEER (5.6 EER | Swstnglso Economizer
ICENTRAL SYSTEM FAN SUMMARY
SUPELY FAN RETURH FAHN
Mator Drive Mator | Drive
L Fan Typs | Motor |oeation { CFMI BHE | EIF EH || cPm | EBHp | Eff Eft
208000l -
E-EI'EI Ztn; i 3 Consiant Volume Sioa-Throlgh 1,E85 O.7E| 77.0%) 100.0% none
e e R A —— Siw-Through 1ee5| o7l 7roe|iooom|| nene
E-EE_ ﬂiﬁ%"ml;' Corstant Voume Sicw-Through 1885 o7E| 7o iooow|| nee
Exsl] HeatglCoolg -
E'EI‘E!I Zondd - Consian: Volume Sigw-Through 1685  o7s| Tr.ow|100ms||  none
Run Initiation Time: 10/0308 08:01:02 Run Code: 1223564462
En=rgsPro .4 by ErengySo® User Mumioer: 1734 Joo Kumber: S075-2 Fape: 23 of 24
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PERFORMANCE CERTIFICATE OF COMPLIANCE Part10of3 PERF-1

PROJECT HAME DATE

Structure 2 BIE~1987 ATTIC INSULATION UPGRADE 10092008
PROJECT 2DDRESS

Happy Camp _—

PRINCIPAL DESIGNER - ENVELOPE TELEFHONE N

karuk Tribe Building Energy Assessment
DOCUMENTATION AUTHOR . TELERHOME Checied byDake

ABBAY TECHMNICAL SERVICES (707)826-1433 Enforzement Agercy Use
GEMERAL INFORMATION
DATE OF PLANS UILDING CONDITIONED FLODR ARE& CLIMATE ZONE

1,092 55p

ELUILDING TYPE E HOMRESIDEMNTIAL |:| Hi=H RISE RESIDENTIAL |:| HOTELMOTEL GUEST ROOM
PHASE OF CONSTRUCTION E HEW COMESTRUCTION |:| ADDITION |:| EMIZTING = ADDIMMONIALTERATION

STATEMENT OF COMPLIANCE

Thig Certificats of Compllance lists the bullding festuras and parformance epecifications needed to comply with Titie 24, Parts 1 and § of the
Callfomia Cods of Regulations. Thie cartficats appilss only fo a Buldng using the perfermancs compliance approach.

Tha documantailon preparsr haraby certifes that the documentation Is accurate and complete.

[GOCOMERTETION EDTHOR BIGHETORE DATE

Anne M, McQueeney, CEA CEPE
[The Principal Designer hereby cerifys that the propesed building design represented in this set of construction documents is
lzonsistent with the other compliance forms and worksheets, with the specfications, and with any other calculations submitted with this
p=rmit apptcation. The proposed butding as designed meets the energy efficiency requiremsnts contained in sections 110, 118,
through 118, and 140, 142, 143 or 148 of Tile 24, Part &
EWV. LTG. MECH.
|:| |:| |:| 1. I hereby affirm that | am elighie under the provisions of Dwision 2 of the Business and Professions Code to

sign this document as the person responsible for its preparation; and that | am licensed in the State of

California as a civil engineer. mechaniza’ enginesr, electrical enginesr, or | am a licensed architect.

|:| D D 2. | affirm that | am eligible under the provisiens of Divisicn 3 of the Business and Professions Code Section
5537.2 or 87373 to sign this document as the person responsible for its preparation; and that | am a licensed
contracior performing this work.

[0 [ [ 3 affim that]am eligible under Division 3 of the Business and Professions Code to sign this dogument
because it pertains 1o 3 structurs or type of work described as exempt pursuant to Business and Professions
=

Code Sections 3537, 5538, and 8737.1. (These sections of the Busmess and Professions Code are printed in
full i the Monresidenta! Manual.)

ENVELCOPE COMPLIANCE
Indicate location on plans of Mote Block for Mandatory Measures

Required Forms |EMNW-1
PRINCIPAL ENVELOPE DESIGHER - HAME SIGNATURE LIC. N DATE
Karuk Tribe Building Energy Assessment
LIGHTING COMPLIAMCE
Indicate location on plans of Mote Block for Mandatory Measures
Required Forms (LTG-1, LTG-2
PRINCIPAL LIGHTING DESIGHER - HAME SIGNATURE LIC. N DATE

MECHANICAL COMPLIANCE

Indicate location on plans of Mote Block for Mandatory Measures

Required Forms |MECH-1, MECH-2. MECH-3. MECH-5

PRINCIPAL MECHAMICAL DESIGHER - NAME SIGNATURE LIC. N DATE
| Run Initiation Time: 100023708 07:56:30 Bun Code: 1223564130 |
| En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumber, 20752 Fapei:af 14
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|FERFORMANCE CERTIFICATE OF COMPLIANCE Part2of3

PERF-1

PROJECT NaME

Structure 2 Blit~1997 ATTIC INSULATION UPGREADE

DATE

10/9/°2008

ANMUAL TDOW ENERGY USE SUMMARY (kBtw/sgft-yr)

This Portiot the Report
Is Not Applicable to this Analysis

GENMERAL INFORMATION

Buildimg Orientation jzw s peq| Conditionsd Floor Area 14,082 2qn
Mumber of Stores 1 Unconditioned Floor Area O st
Mumber of Systems i1 Conditioned Fooiprint Area 11,092/ =%
Mumber of Zones 17 Fuel Type Fropans
_Drienigilon _Grops Ared Glazing frea _Glazing Rabio
Front Elevation (3w S80|zqk. 226 sqt. 28.0%
Left Elevation [N 1,595 san. 55450t 32.T%
Rear Elevation ME H75|sqk. 18357t 20.0%
Right Elevation (SE 1599 2qn. 520(n. 30.8%
Taotal £.126|=qh. 1,483 =9t 23.9%
Roof | 11,179 =g | 1:-I-|:u1‘.. | 035
Standard Propogsd
Lighting Power Density 1.289 wosge 1258 wisch.
Prescriptive Env. Heat Loss 2.43'|5-,.-n 2116 gtun
Prescripfive Env. Heat Gain 211 514 |pmm-F 267061 Btuh+F
Remarks:
Run Initiation Time: 10003/08 07:56:30 Run Code: 1223584190 |
En=rgyPre 4.8 by ErengySo® User Mumoer: 1734 Joo Bumber. S07S-2 Faged of 28
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PERFORMANCE CERTIFICATE OF COMPLIANCE

Part 3 of 3

PERF-1

PROJECT HAME

Structure 2 Bit~1997 ATTIC INSULATION UPGRADE

DATE

10/9/2008

ZOMNE INFORMATION

Filoor Inst. CErl. Proc.

&raa LFD | Credifs | Area _[Tallorag | Loads

System Nams Zona Hama Dcoupancy Typs {sqit) | pwren | pawsf)= | pavem | (wisn® [ (wish)
Exghg HeatgaCooly Z0ME 1 Orfices Oriice 1,530 12008
Exelg HeatgdCoolg ZONE 2 Cffces Crifce 1,503 "1.200
Exshg HealgdCooly ZOME 3 Orfices Oriie 1,363 1200
Explg HaatgaCoolg Sener Any Elec. Data Rm e 124) 1200
Exshg HeabgACoolg ZONE 5 eedng Room Comseniion/Comsrenceibssting §67) "1.£00
Exelg HeatgdCooly ZOMES Comidar ComidonSestroomiSu pport 327 "D.s00Y
Exshg HeabgACoolg ZONE 7 Orfices Oriie 1,103 1200
Exsig HealgiCoolg Dental 21 Iedical Oiflees e 1,207 "1.2004
Exstg Heatp&Coolg Dental £ Lobby Lioinbry, Main Entry 645 "1.500
Exzig Heatg&loolg Dental Z3 Offices e 1,546 1200
Exstg Healp&Coolg Dental £4 Dental Operalores Cperaling Room 16 "2:200

MotEE: -.izsf:F;Ei:el;Gylh asierizk, see LTG-2-C by offers 2 Sen LTG-4-C ::i:.?'CE_EE-E-G 4, S LTG-5-C Fems above require spedal documentabion

EXCEPTIOHAL CONDITIONS COMPLIANCE CHECHLIST

The Iocal anforcement agency should pay spacial attantlon to the lbems spacifled In this checkllef. Thess Ilems require speclal writtan Justification
and socumentation, and spacial verification to be w=ad with the parformance approach. The local enforcemant agency datermines the acaguacy of
the |estification, and may rejact a bullding or deaign that otheraizse compllss based on the adequacy of the spacial Justifization and documentation

gubmitted.

The axcaptional feafuras listed In this performance
documentation for thelr uee have been provided by

Auihorzed Signature or Stamp

iﬁ-prﬂach arpTFII{:atlm hawa apaciflcally been raviewed. Adequats writhen justification and
& appiicant.

Run Initiation Time: 100023708 07:56:30

Run Code: 1223564130

| EnsrgyPro £.4 by ErergySot

UseEr Humber: 1734

Joo Mumiber. S07E-2

FPage-S of 22
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT NAME DATE o
Structure 2 BIi~1297 ATTIC INSULATION UPGRADE 10/9/2008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments

1 | Rl 1,550 0.020| R-49) R-0.00 325 1] MEW 1-A13 Offices

2 |WallBG: 155 0.123] More| R-9E O ol Existing |13-F5 Crfices - 247 deep

3 |wall 303 0.123) Mome| R-9.6( 315 aa Existing [13-F5 OfMices

4 |WallBG 34 0.123] More| R-9E O ad Exlsting |[123-FE Offices - 24° deep

5 [wall [0 0.123] Mors| R-9.8 45 o] Exisling [13-F5 OfMces

B |Foal 1,503 J.020| R-49| R-0.0f 225 [1] HEW 11-A13 OfMices

il G0 o 0.237] HMome| R-OC[ T35 1 Existing [02-AT ) [

& [wall 44 0.053 R-21 Ra]_a 225 o] Existing |0E2-A5 OfMces

9 |wall 135 0.053 R-21] R-0.00 315 ] Existing |05-A5 Offices

10 [Wwall 44 0.053 F-21] R-0.0] 45 ] Exisling |05-A5 Offices

11 [WallBG 34 0.123] More| R-9E O o] Exisling [13-F5 Orffices - 247 deep

12 |Wall &4 0.123] Mome| R-9.6 45 ] Exisiing [13-F5 Offices

13 |Dvosar 2 0.500 nsul| R-0.00 45 ] Exisling [2E-A3 Offices

14 [wiall 123 0.053 R-21] R-0.00 135 1] Exisiing |0E-A5 Orffices

15 |WallBG o4 2.123| mMore| FR-98 O =] Exlsting [13-FE OfMices - 247 deep

1a |Wall 135 0.123] Mome| R-9.6 135 ] Exisiing |[13-F5 Offices

T [Roal 1367 Q.0 R-49] R-0.0f 25 [1] SEW 1-AT3 Ciffices

15 |Roal 0.297| Mome H{I.E| 135 16 Existing |12-A1 OfMces

19 [Wall i 0.053 R-21] R-0.00 235 ad Exlsting |05-AS Offices

0 [WallBG [ 0.123] mMome| R-98 O ] Exisiing [13-F5 Orffices - 24° deep

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Boie Fais o agonl 15 100000 & N ol sli-bul ] Feraalinloh anim fosl Dok 6 e St sl sl by RFRC o provide i CEC Dafsiill Laba) Dol ok uking B dafaill Ueckas Fen

Shasdads Taa 118-8 arad B CarlBzake shd S Ted n e oo becia's Sropect ofioa durlsg cossbucSm and 1= T bk ep mmseges ofilos e omeiucon
Act. Lozation!

# [Type .ﬂu’ea“ U-Fac.' SHGC? |Azm. Glazing Type Comments
1 'Window  Left (MW 256] 0.790) 116-A] 070 |116-5) 315 Double Metal Clear Default L%

2 [Window  Rear (ME} 116-A] 070 |116-8 45| Existing |Double Metal Chaar Default [T

3 |Savlight Rignt [SE) 116-A| 083 | 1165 135| Existing |Single Mil Cir Sidight Detault [P

4 '"Window  Rear [ME} 11e-&] 070 [118-5 45| Exisling |Double Mefal Clear Default [T

I Window  Rignl [SE) 116-A] 07D |116-8 135| Exisling |Double Medal Claar ult-Door |OSicas

o _[Window _ Fignl [SE) TI6-A] U0 1155 135 Ewsiing |Double Metal Ciear Detau [T

7 |Swwlight  Rignt [SE) T16-A 083 [115-5] 135 Exsling |Single M Cir Skviight Default [T

3 |"Window  Front  [Sie) 116-A] O70 |916-5] 225 Existing |Double Metal Clear Diefaull-Daor|CFsE

3 |Window  Front |5 116-4| 070 |116-53] 225 Existing |Double Mesal Clear DTICEE

10 [Window  Left  [NW) 11e-&] 070 [118-5 315| Exlsting |Double Meal Claar [T

17 [Window FIgal [SE) TIE-A] U0 1155 135 Ewsing |DoublE Wemal Cear Defad (=T

12 [Savlight  Rear [ME] 116-4| 083 | 1165 :E‘ Exlsling |3ingle M Cir Skviignt Detault Kieeling Room
13 [Window  Rear ([ME] 23| 0.7o0] 116-A] 070 [916-5 45| Ewxisling |Double Metal Clear Default-Coor [Meeding Room
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus

1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua

EXTERIOR SHADING

] Window Crwerhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
1 |Mons 076

2 |Mons [.7E

3 |Mons 1.00

£ |Mons 076

3 [Mone [

5§ [Mons [.7E

7 [Mone 1.00

& [Mone [

3 [Mons 0.7

10 |Mone [.7E

11 |Mone [

12 |[Mone 1.00

12 |mMone [.7E
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral
Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch
Run Initiation Time: 10/008 07:56:30 Run Code: 1233564130
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage:s of 14
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT NAME DATE o
Structure 2 BIi~1297 ATTIC INSULATION UPGRADE 10/9/2008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
21 |Wall 144 0.123| Mone| R-9.6{ 325 20 Existing [13-FE Offices

22 JWwall 34 0.053 R-21] R-0.00 315 ol Existing |0E-A5 OrfMices

23 |WallBG &3 0.123]| Mome| R-96 O aa Existing [13-F5 Orfices - 24° deep

£ |Wall 143 0.123] Mone| R-9.6{ 315 ad Exlsting |[123-FE Offices

25 |Doar a0 0.500 nisul Ra]_a 315 o] Existing [2E-A3 OfMces

24 |Wall 1 0.053 F-21] R-0.00 45 ] Existing |I5-A5 OfMices

pell (T = 0058 Re2i| Reng| dee o Exlsiing_[15-A5 Cices

23 [WallBG T 3.123] mMore| R-98 O o] Exisling [13-F5 Orffices - 247 deep

9 |WWall 105 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Offices

20 |Real 1324] 0.020| =-49]| R-0.00 225 [1] Yew 11-A13 Elec. Data Rm

21 [WallBG EE 0.123] More| R-9E O o] Exisling [13-F5 Elgc. Dala Rm - 24" deep
32 JWall EE 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Elec. Dala Rm

23 |Ripal 16 0.020| R-49] R-0.00 325 [1] Yew 11-A13 Mesling Room

22 Rl 337 0.020] R-49| R-0.00 3235 14 01-A4139 Mesling Room

35 [Roaf 47 0297 More| Ronl 45 4 Exlsting [02-A1 Mesting Room

34 [Wall E 0.053 R-21 Rdlﬂ 225 ] Exisiing |05-A5 Mesling Room

37 |Wal U] e I R o Existing _[05-A& Mesling Room

33 |wwall 3 0.053 R-21] R-0.00 45 =] Existing |05-A5 Mesling Room

23 [WallBG 74 0.123] More| R-9E O ad Exlsting |[123-FE Mesting Room - 2£7 o

40 [wall 125 0.123| mMome| R-9.8 45 ] Exisiing [13-F5 Mesling Room

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Boie Fais o agonl 15 100000 & N ol sli-bul ] Feraalinloh anim fosl Dok 6 e St sl sl by RFRC o provide i CEC Dafsiill Laba) Dol ok uking B dafaill Ueckas Fen

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
Act. Location/
# [Type Area U-Fac.' SHGC? |Azm. Glazing Type Comments
14 'Window  Rear  [ME] T4]0.790) 116-A) 070 | 1155 42 Crouble Mesal Clear Defaull Rizeting Room
15 [Window  Fronl (5 40 0.790) 116-A) 070 | 1188 225[ Existing [Double Medal Chaar Coimidor
168 [Window  Fronl (S 32] 0.790] 116-&] 070 |116-8] 35 Existing [Dioubls Medal Chaar Cormidor
17 [Window  Left  [NW) gl 0.7ad| 19e-&| 070 [118-5 31E| Exsling |Double Metal Clear [T
18 [Window  Rear  [ME] 32| 0.790| 116-&] 070 | 1188 45| Exlsiing |Double Metal Clear [T
T3[Window  Righl [SE) T[S TTEA] T T [T15-5 135] Exisling [Diouble Memal Ciear Diefau CEIGER
20 |Saylight  Lefl  [NW 10] 1.630) 116-A] 082 [118-5) 315 Edsling |Single M O Skviight Default Kedical OfMces
21 |Window  Left [NW 321 0.7a0] 116-A] 070 [916-5] 315 Exsting |Double Mesal Ciear Dizfault Rizdical Offces
22 |Window  Rlgnl [SE) Of 116-A 070 [115-5 135| Existing |Double Mesal Clear Defaull nedical JiMces
23 |Saylight Lefl  [NW 12] 1.6580) 116-A] 0.82 [118-5) 315 Edsling |Single M O Skviight Default Lobby
2 [Window Left [NV} SO0 TT6-A] 0T [115-5 315 Exsiing [Diouble Metal Chear Disfaull-Coor [Loboy
25 |Saviight Lefl  [NW 10] 1.830) 116-A| 0832 |1168 &14 Existing |Single MU Cr Skviight Detault DTS
Z [Window Front |5 T 0.700( 116-A] 090 |115-5] 22%| Exlsling |Couble Mewl Crear Defaull-Door [o=e=s
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
14 |Mone 076
18 |Mone [.7E
g |Mons [.7E

17 _|Mone 076
18 |Mone [
13 |Mons [.7E
20 |[Mone 1,00
21 |Mone [
22 |Mons [.7E
22 |Mone 1.00
24 |Mone [
25 |Mone 1.00
28 |Mones [.7E
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral

Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch

Run Initiation Time: 10/008 07:56:30 Run Code: 1233564130
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage: T of 24
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CERTIFICATE OF COMPLIANCE ENV-1-C

PROJECT NAME DaTE
Structure 2 BR~1997 ATTIC INSULATICN UPGRADE 100952008
[oPAGUE SURFACES
o | Surface Insulation | Act. Cond?” | Joint Appendix
™| Type |Area|U-Fac.|Cav. Cont. |Azm.| Tilk Status | IV Reference |Location ! Comments
41 |Wwall 0063) FR-21] R-0.00 135 a0 Existing _|0E-A5 Mesling Room
42 |Roaf 3271 1.020] =-40] R-0.00 328 1] Mew 01-A13 Conridor
43 [WallsE 7 0.128]) Mome| FR-2.E O 1] Existing [12-FE Corrdor - 24 gaep
= |Wall 150 0.123) Mone| R-9.E[ 325 1] Existing [13-FS Somidar
45 |Rpal 1,103 1.020| =-49| R-0.00 325 [1] Hew 01-A13 Offices
45 |WallBiG E 1.123] Mome| R-9E O Ex] Existing [13-FS CiMces - 247 deep
il KL T T1Z5[ more| R-0E 315 ] Exlsling_[1-F 5 Cces
43 [Wall5 G T 1123 mMore| R-98 O ol Existing [13-FS Offces - 24" deep
43 |Wwall 154 1123 Mone| R-2.E 45 ] Existing |13-FS Ciffices
S0 |Digsar 20 nsul| FR-0.00 45 ] Existing [26-A3 Cifices
=1 |WallBG £ Mone| R-2.6 O a0 Existing [13-FS Oifces - 247 deep
£2 [Wall e Mome| R-9.E 135 =] Exleting [123-FE Offices
£3 |Roaf 1,195 R-49] R-0.00 32% [1] Hew 1-A13 Medical Cficas
=<4 |Rpal More| R-0.00 315 13 Exlsiing |02-A1 Medical Offices
53 [Wall 13 F-21] F-0.0f 225 ] Existing [35-#5 Medical Officas
=5 [Wall 25 R-21] R-0.00 313 ] Existing [05-25 Medical Ofcas
7 [WallEE 7 More| F-9E O o Existing [T3-FE Wedical Oficas - I3 desp
=5 [Wall 13 Mome| R-2.E 21% Ea] Existing [12-FE Medical Cficas
=3 |Wall iE F-21] R-0.00 45 ] Exlsiing |05-AS Medical Offices
E0 Wall EE F-21] F-0.of 138 ] Existing [J5-#5 Medical Officas

TMOE A K New Eabbng Slewl, Mareresd]

[FENESTRATION SURFACES

Mo Fas o egonl 15 100000 g N oof ste-bul | feraalie Lon afem Sosl doda B eha S hoale sllter s by KERC o provide o CEC Dafsal] Labv Cerlifonie wiing e dafmil] U-deckas Fem
Slasdads Tata 18-85 el B CorlBcahe b 2o Tad n Be Sosbecioa's Sioect ofoa durlsg cossbucion and 1= e bukisg maseges oo afler Smaiucdan

Act. Location!
i | Type Area | U-Fac! SHGC? | Azm. Glazing Type Comments
27 |Window  Front  [SiA) 43] 0.790f 116-A] O.70 |116-8] 225 Diouble Metal Clear D [P
28 [Window  Left  [NW) 123] 0.790) 196-A] 070 [118-5] 315 Exisling |Double Medal Clear T
2% [Window_Rignt_[SE) 1A 070 |115-5]  135] Exisiing |Coutle Metal Cisar =26

30 |Window  Fronk (S 16-A| 07D (1165 Z25| Exisiing |Double Metal Clear Demal Cperatanes

i [Window  Rear  (ME) 16-A| 070 [116-5 £5| Exsting [Double Metal Claar Default Demnal Cperataies

0 Lehechw Typa 1054 Dafaul! Talie bom Shanderds "eble 8-1 Defaul Talie fom B S0 Mesosl Appasdic NPRC Labeked valus
12 BH0C Tepw 118-8 Delecl Tabis Yors Sandeids, OO0 Center of Gess, NEHD Labalsd Ve

EXTERIOR SHADING

. Window Overhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hot Wd. Len. Hgt. | Ext RExt. Dist_Len. Hot. Dist. Len. Haot.
27 | Mons 0.7E
23 |MNone D.7E
23 |None D76
31 | Mong D.7E
31 |Mong [.7E

MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The propomsd buliding b in clivats ranes 2 the
Ighting =1l Is ‘WL Sea Saction 143k)

anclssd ap
AW i

gh 14 mnd comiain
m b2 b chec

with Socr sran gresiar fan 25000 &2 a
filed oul. when submisting urder tha Pr

ilirg Bsight gressar Bran 18 Ts=f, ard an LPD for gananl
ve Complancs Apprasch.

Run Initiation Time: 10/0308 07:56:30 Run Code: 1223564130

EnsrgyProd.& by ErengySot User Kumber: 1734 Joo Mumiser: S075-2 Fage: 5 of 28
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|CERTIFICATE OF COMPLIANCE EN"'.-"-1-C|

PROJECT HAME DATE R
Structura 2 BR-1997 ATTIC INSULATION UPGRADE 10/972008

|[oPAGQUE SURFACES |
» | Surface Insulation | Act. Cond’ | Joint Appendix

™| Type |Area|lU-Fac.| Cav. Cont. |Azm.| Tilt Status | IV Reference |Location ! Comments

E1 |WallBG 57 0.129] MNome| R-9.E O ad Existing Medical Officas - 24" desp

E2 |Wall 155 0.123] MNome| R-9.E[ 135 ad Exlsling Medizal Officas

£3 |Roaf £3 2020 S-49) RAO0 32T 1] MEw oDy

EL |Roaf 2032 R-30 H{I.ﬂ 21s 13 Exlsiing oDy

E5 |Wall 13 Haj,gl 25 ] Exlsiing by

£5 [Wall EE F-0.00 21E E1] Exlsiing oDy

E7 [Walbis Z EE 0] Exlsiing Lobby - 24" deep

&3 |Wall 3 F-9.5 315 ) Exlsiing Lobby

£4 |Wall 13 F-0.00 45 ] Exlsiing Lobby

70 [\Wall 35 R-0.00 135 al Exisiing oDy

71 |Foaf 1,537 Hd:l.ﬂ 25 [i] Hew OMces

72 |Roaf H‘:I-EI 315 13 Exlsiing Offices

73 |Wall 12 R-0.00 225 ] Exlsiing Offces

74 |WallBz &5 F-28 0 ] Exlsiing offices - 24" deep

735 [Wall 1400 F-9.8[ 328 E1] Exlsiing ofMces

71 |Wall i R-0.00 315 ) Exlsiing OMces

il e [ F-o.f 0 o Exlsiing TCE: - 24 GEEp

74 |Wall 139 R-9.6 315 al Exisiing OrMces

4 |Wall 13 R-0.00 45 ad Exlsiing ] Crifces

B0 JWall X R-0.00 135 al Exisiing J05-85 OMces

"MOE, AR (Mew, Exilrg Stewd, Rarureed]

|[FENESTRATICN SURFACES

Moa ¥ gl 1212000 wg N of sty | Ppesmad sl ndoda B ebe S Tonle st er asced by RERC o provide o CEC Dafsul! Labsa OB wsing T dafmil! L-ecias en
Stascands Tata 108-4 ol B Sl fzahe sl Se T e o2 bach's Sigect oPon dursg cossucson and i D e klisg masege's oo afls conaiucomn
] | Act. | Cond. . Location!
# | Type Area | U-Fac. SHGC? |Azm.| Stat. |Glazing Type Comments

PFiLehechs Typa 1088 Dafml! Tabe bom Shodends Tebles -1 Cefaul Talie o Be SO0 Mesoal Appasdic NPRC Labeksd valus
12 SHOC Tepnd 118-8 Delacl "abds orm Sarsderds, OO0 S of Ciess, MEAL Letsled Voo

EXTERIOR SHADING

. Window Owverhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. Len. Hot. LExt.RExt. Dist. Len. Hyt. Dist. Len. Hgt.

g b I climats are 2 aeca with oz aren grestar San 25,000 &2 o calling hakghi g reater

[MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES
102 WHL Ses Sactien 14 I h E G lllsd cul. when submsing urdsr the Prescrigiive Complancs

|:| Thas prz
Iighirg = L E

Run Initiation Time: 1000308 07:58:30 Bun Code: 1223584130
En=rgsFProé.4 oy EnergsSot User Kumber: 1734 Joo Kumber: 5075-2 Fage:3of 24

15 lessf, wred mei LPD oo gareral
raach
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT

" Biructurs 2 BIt-1997 ATTIC INSULATION UPGRADE

DATE
10/972008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
B1 |WallBG K= 0.923| Mone| E-3.6 O =] Existing [13-FE Orffices - 24° deep

B2 JWall 113 0.123] Mome| R-9.6[ 135 ol Existing |13-F5 OrfMices

B3 |Rumal 816 0.020) R-49| R-0.0{ 325 1] MEw 01-#13 Dental Operatories

< |WallBG 45 0.123] Mome| R-2E O =] Exlsting |[123-FE Denkal Operaio - 28" desp
ES [wall 112 0.123] Moms| R-9.6 225 o] Exisling [13-F5 Dental Operato

B4 |WallBG 4 0.123| More| R-9E O ] Existing [13-F5 Dental Dperatoriss - 247 geep
Er (Wal 124 0128 HMore| R-9.E 45 o] Existing [T3-Fo Dental peraionies

B3 [WallBG = 3.123] mMore| R-98 O o] Exisling [13-F5 Dental Operato - 247 gesp
B3 |Wall 204 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Dental Operatories

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Wone s o agonl 15 100000 5 N ol bl Fersli

o sl Fosl indoda & el Sa S ioale slFer s By RERC o privide @ OEC Daill Labsi) Cerlsrla indng e dafmil] Udeckas en

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
Act. | Cond. Location/
# [Type Area U-Fac.' SHGC? |Azm.| Stat. [Glazing Type Comments
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hot.
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES
The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral
Ightirg =f uf leawi 0.2 WL Sea Sacticn 141c). H the box s checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Appraach
Run Initiation Time: 10/008 07:56:30 Run Code: 1233564130
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage: 10 of 22
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MECHANICAL EQUIPMENT DETAILS Part 1of2 MECH-5-C

PROJECT HAME

Structure 2 Blt~1097 ATTIC INSULATION UPGRADE O4TE 1 qrarz008
[CHILLER AND TOWER SUMMARY
FUMPS
Tot Moter | Drivae Fump
Equipmant Name Equipmant Type Gfy. | Emciency |Tone | Giy [GPM | BHP [ B | BN Confrol
|IDHW | BOILER SUMMARY

Energy | Standpy [TAHKINSUL.
Rafed | Vol |Condiion| Factor Loss of Exi.
Syshern Hame Syetem Type Dilstribution Type aty  Imput |iGalz)| Status or RE Pllot R-val

Eulsting Elzc Sworage DHW

Small Elec. S0 Plpe Ireuiation i 40,000 40| Exisiing 033 n'a nig

pHEIng Elec TEKIZEE  ingtant Biec No Fipe Insulation 2| 3140 of Exstng 028 ria na

Exlsling Elec Tankless
iy~

Instant Elec S0 Plpe Ireuliation i 214000 I| Exisling 038 n'a nig

MULTI-FAMILY CENTRAL WATER HEATING DETAILS

Hiot Watsr Pump Hof Watsr Piping Langth [ft)
_ . Rad T1E
Control = HP vpe In Plenum Cutside uried Imsulation
CENTRAL S¥YSTEM RATINGS _
EATING LOOLING
LTS Condition
System Mama Systam Typs Qty Output | K Er. Qutput EMlciancy Stafus Economlzer Type
Exsly Heat & CoalUnis [ o I P ; -
IZane 1 Spilt DX | swoop|  oogeost AFUE|  E0C00[100 SEER/SEEER | Swsting|ne Economizer
Exsly Faat & Coal Unis
|Zans 2 Spit DX 1| &5,000 0% AFJE| S4,000(10.0 SEER /3.6 EER Exeling|Mo Economizer
Exsly Faat & Codl Unks o
Zane 3 Spit DX 1| S5000  noogec% AFUE[  43,000(i0.0 SEER /3.6 EER Existing|Mo Economizer
EX5lg Feat] & Coolg Unik-
SENVED SpIL DX | 11,500 0500 H52F  13,000/10.2 SEER /5.6 EER Exsting|Mo Econcmizer
- A
Evely Haalg & Coolg Zonelr .y o 1| szsor{ odsse aruE| 4930000 sSEER/AGEER | Ewstng|Mo Economizer
Exsly Haatg & Coolg Zone - ] _
6~ e ? Spilt DX i 25000 oogecw APUE| 20,100(10.0 SEER /8.6 EER Existing|Mo Econamizar
- 3 Cankn 7
Fusly Faaly & Coolg Zonelory no 1| szsor{ odessaruE| 4sz00(ioosEERrsEEER | Ewstng|Mo Econemizer
(CENTRAL SYSTEM FAN SUMMARY
SUPELY FAN RETURH FAH
Miotor| Drive Motor| Drive
Ean Typs | Motor | ceation | CFM| EHE [ EYF EH || CFM | EHP | EXf Eft
ool Unhs
C:onstant Volume Sihow-Through 1,685 D75 77.0%| 100.0% none|
ExEl] Hean & Loal UNiE
£ t?“ = Corstant Volume Sihow-Through 1,685 D75 77.0%| 100.0% none|
Exslg Hear & Coal Uniis
Z:ng;& = Corstant Volume Sihow-Through 1,685 D75 77.0%| 100.0% none|
Exstg Heang & Coolg Uni-
EE'"E%' = 4 Corsiant Volume Siow-Through 540 Du58| 76.0%| 100.0% none|
Exglg Heang & Coolg Zone
E " = 4 C:onstant Volume Sihow-Through 2,000 Du58| 76.0%| 100.0% none|
Exslg Heang & Coolg Zone _ i . ]
3 C:onsiant Volume Sigw-Through e50( D088 TE.O%|100.0%()  none
Exstg Heang & Coolg Zone
T " = 4 Consiant Volume Sihow-Through 2,000 D058| 76.0%] 100.0% none|
Run Initiation Time: 100023708 07:56:30 Bun Code: 1223564130
En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumber 2078-2 Eape: I of 22
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MECHANICAL EQUIPMENT DETAILS Part 1of2 MECH-5-C
PROJECT NAME DATE
Structure 2 Blt~1987 ATTIC INSULATION UPGRADE 1002008
CHILLER AND TOWEE SUMMARY
FUMFS
Tot Moter | Drivae Fump
Equipmsant Name Equipmant Type Gy | EMciency |Tons | Gly |GPM | BHP | Ef EfT. Controd
[DHW { BOILER SUMMARY
Energy | Standpy [TAHKINSUL.
Rated | ol |Condbion| Factor | Lossor Exi.
Systemn Name System Type Diatribution Type abty  Input | (Galg) | Stafus | ofRE Pilat R-val.
.- = T "
Fuisting Elee Z2orage DHM: o) Blee. %0 Fipe Insulation 2| anooe| 2o Ewstng gz nia na
MULTI-FAMILY CENTRAL WATER HEATING DETAILS
Hiot Water Pump Hiof Wister PIping Lergth ()
_ . uid 112
Control = HP vpe In Plenum Cutside uried Imsulation
CENTRAL SYSTEM RATINGS _
EATING COOLHE
LTS Condition
System Mama Systam Typs Qty Output | K Er. Qutput EMlciancy Stafus Economlzer Type
2 .
BBl MEAACSOT - opox 1 scoofl oose%AFUE| 43.000[10.0 SEER/S.GEER | Evsting|Mo Economizer
ExBly HeatgBCoo
Cenfal Zon tﬂ g Spilt 0K 1 soo000{ oo AFUE| 25000[10.0 SEER/S6EER | Exsting|Mo Economizer
EXEID |'='3tg=’|3"l:lg PR
Denfal Zon Spit DX 1| S5000  noogec% AFUE[  43,000(i0.0 SEER /3.6 EER Existing|Mo Economizer
Bl FasigaCong -
Cenfal Zo Spit 0X 1| szo00|  odeek AFUE|  25000|10.0 SEER (8.6 EER | Sxetng|Mo Economizer
ICENTRAL SYSTEM FAN SUMMARY
SUEELY FAN RETURN FAN
Miotor| Drive Motor | Drive
Ean Typs | MotorLocabion | CEM{ BHD [ M Eft || CFM | BHP | EMf Eft
SageColg -
|:-=nt-g3| Zonel - Consiant volume Siow-Through 1,685 075 77.0%|100.0%||  nons
E..f%” a’=5‘“m" Constant Volume Silow- Through 1,685 D75 77.0%[100.0%|[ none
E.-rﬁH a’=5‘“m" Constant Volume Silow- Through 1,685 D75 77.0%[100.0%|[ none
EEOERIAtON - | nsent voums Sigw-Through 1685 073 77.0%|1000%| nons
Run Initiation Time: 100023708 07:56:30 Bun Code: 1223564130
En=gyProd.d oy ErergySot User Humber: 1734 Joo Mumber 2078-2 Eape: I3 of 22
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PERFORMANCE CERTIFICATE OF COMPLIANCE Part10of3 PERF-1

PROJECT HAME ) DATE

Structure 2 Bli~1987 HVAC UPGRADE 10/9°2008
PROJECT ADDRESS

Happy Camp _—

PRINCIPAL DESIGNER - ENVELOPE TELEFHONE R

Kaaruk Tribe Building Energy Assessment
DOCUMENTATION AUTHOR . TELEPHOME Checiad byDake

ABBAY TECHMICAL SERVICES (707) 326-1433 Enforcmment Agency Uze
GEMERAL INFORMATION
DATE OF PLANS UILDING COMDITIONED FLOOR AREA CLIMATE ZONE

11,092 59t 1

EUILDING TYPE IE HOMRESIDEMNTIAL |:| HIZH RISE RESIDENTIAL |:| HOTELMOTEL GUEST ROOM
PHASE OF CONSTRUCTION IE HEW CONESTRUCTION |:| ADDITION |:| EMIETING = ADDITHALTERATION

STATEMENT OF COMPLIANCE
Thiz Certificate of Compilance lists the bullding features and performancs spsecifications needed to comply with Tibie 24, Paris 1 and & of the
Callfornla Cods of Regulationz. Thig certflcats appllies enly fo a Bulldng using the perfermancs compliance approach.

Tha documantafion preparer hareby ceriifles that the documentation I accurabe and complete.
[COCUMERTATION ZDTHOR TIGHEATORE DATE

Anne M, McQueesney, CEA CEPE

[The Princpal Designer hersby certifys that the proposed building design represented in this set of construction documents is

lzonsistent with the other compliance forms and worksheets, with the specfications, and with any other calculations submitied with this

p=rmit apptcation. The proposed buding as designed meets the energy efficiency requirements contained in sections 110, 118,

through 118, and 140, 142, 143 or 148 of Tile 24, Part 6

ENV. LTG. MECH.

|:| |:| |:| 1. | hereby affirm that | am eligible under the provisions of Dovision 2 of the Business and Professions Code to
sign this document as the person responsible for its preparation; and that | am licensed in the State of
California as a civil engineer, mechanical engineer, elecirica’ enginesr, or | am a licensed architect.

D D D 2_ | affirm that | am eligible under the prowisions of Division 3 of the Business and Professicns Code Section
5537.2 or 87373 to sign this document as the person responsible for its preparation; and that | am a licensed
contractor perforrning this work.

|:| |:| D 3. | affirm that | am eligible under Division 3 of the Business and Professions Code to sign this document
because it perains to 3 structure or type of work described as exempt pursuant to Business and Professions
Code Sections 5537, 553E, and 87371, (These sections of the Business and Professions Code are prnted in
full m the Monresidenta! Manual.)

ENVELCOPE COMPLIANCE
Indicate location on plans of Note Block for Mandatory Measures

Required Forms |ENYW-1
PRINCIPAL ENVELOPE DESIENER - HAME SIGNATURE LIC. N, DATE
Karuk Tribe Building Energy Assessment
LIGHTING COMPLIANCE
Indicate location on plans of Note Block for Mandatory Measures

Required Forms [LTG-1, LTG-2
PRINCIPAL LIGATING DESIGHER - HEME BIGNETURE [ 7] DATE

MECHANICAL COMPLIANCE
Indicate location on plans of Noie Block for Mandatory Measures

Required Farms \MECH-1, MECH-2. MECH-3. MECH-5

PRINCIPAL MECHANICAL DESIGHNER - HNAME SIGNATURE LIC. N, DATE
| Bun Initiation Time: 1000308 08:19:12 Bun Code: 1223565552
| En=gyProf.4 oy ErergySat UseEr Humoer: 1734 Joo Kumber, S07S-2 EapeiIof 12
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PERFORMANCE CERTIFICATE OF COMPLIANCE Part2of 3 PERF-“

PROJECT NAME DATE
Structure 2 Bit~1997 HVAC UPGRADE 100972008

----- This Portion of the Report
' Is Not Applicable to this Analysis

GEMERAL INFORMATION

Building Crientation (=W} 725 geq| Conditioned Floor Area 11,033] sqn
Mumber of Stories 1 Unconditionsd Floor Area il P2
Mumber of Systems 11 Conditioned Foolprint Area 11,092 2qh
Mumber of Zones 11 Fuel Type Fropans
_Draniaflon _Grogs &res Glazing Areg  _Glazing Ratle
Front Elevation {3 S59|zam. pela P 28.07%
Left Elevation W 1,695 san. 554 sqn I2THh
Rear Elevation [ME 75| sam. 133 st 20.5%)
Right Elevation (SE 1,590 zqn. 520( 2 IER
Total £.125|zar. 1,483 st 28.9%
Roof 11.179]sqn. | 1:-l.|:ur.. | t-E‘.il
Standard Propossd
Lighting Power Density 1.269 | wrsqe 1,28 wizan.
Prescriptive Env. Heat Loss 2,48 5aun 2,245 gruh
Prescriptive Env. Heat Gain 211 594 e 255,133 Bruh-F
Remarks:
Bun Initiation Time: 10/09/08 03:19:12 Run Code: 1223565552 |
En=gyProd.d oy ErergySot User Humber: 1734 Joo Wumioer 207E-2 Fagad of 14 |
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|FERFORMANCE CERTIFICATE OF COMPLIANCE Part3of3

PERF-1|

PROJECT NAME

Structure 2 Blt~1997 HVAC LUPGRADE

DATE

10/972008

ZOME INFORMATION

Floor Inat. Cirl. Allowad LD Proc.

frag | LPD | Credifs | Area [Tallorag | Loads

System Hame Zana Mama Ocoupancy Typs jsgit) | rwren | pewsf= | pawsnz| (wesn s | (wien
Upor HealgsCooly ZONE1 orfices ot 1,580 *1.200)
Upgrd HaatgdCoolg ZOMEZ Orfices Orifipe 1,503 "1.200
Upgrd Healg2 Coolg ZONE2 Orfices Orifipe 383 1200
Upgrd HaagadCoolg Sary. Rm) Elec. Dala Rm Orifipe 124 1200
Upgrd HeatgdCoolg ZOMES Ieeing Room Comeenlicn/Conference/Meeting SET] "1.400
Upgrd Heahg&Coolg ZOMEE Comidar ComiconRestoom'Support 327 "L.ad0
Upgrd HeatgdCoolg ZOMET Orfices Orifipe 103 1200
Upqrd HealgE&Coolg Denlal 71 Medcal Offices Orifice 1,207 1200
Upgrd HeatgeCoolg Dental 73 Lobby Ly, Maln Enbry 545 "1.500
Jpgrd Healg&Coolg Cental Z3 Offices COffice 1545 "1.2000
Jpgrd Healg&Coolg Cental 24 Cental Dperatories Spemating Room 316 2200

Haofea: l‘i!EEEI:;G‘I;E:;i"Ih asterizk, ses LTG-2C by ohers 2 Gee LTG-3-C i:,rEﬁ-EEE C & Se=LTG-5-C fiems aboes reguine: special documentabion

EXCEPTIONAL COMDITIONS COMPLIANCE CHECKLIST

Thi Incal enforcement agancy should pay apacial atbantlon to the hams spacifled in ihie checkliel. Thaes ems require apecial writhan justifcation

and cocumentation,

and Bpa

cial veriNcation to be usad with

tha parformance approach. The local enforcemant agency

oatermines the adequacy of

the |ustification, and may rejact & bullding or design that othenatzs compliss based on the adequacy of the spacial justiNcation and documentation

gubmittad.

The BVALC Syslem

“Upgrd Heatg&Cooly ZOMET" Incorparates HERS vertlizd Duct Leatage. Targed leakags |5 caleulztad and documented on the MECH-5-A

The HVAC Syskem

“Upgrd Heatg&Cooly ZOMEZ ncorporates HERS varfied

ot Leakage. Target leakage ks cakoulaten

and gocumentzd on the MECH-S-A

The HVALC Syslem

“Upgrd Heatg&Cooly ZOMNES" Incorporales HERS verified Duct Leskage. Targe! leakage 15 calculaied and documented on the MECH-5-4

The HVAC Syslem
A

“Upgrd Heatg&Coolg Serv. Rm” Incomporate

5 HER S werlfled Duct Leakage. Tangel leakage Is calculated and documentad an the MEQH-5-

The VAL System

“Upgrd Heatg&Cooly 20MES” Incorparates HERS verled Duct Leakage. Tange! leakage s calculaled and documented on the MECH-5-A

The HVAC System

“Upgrd HeatgECooly ZOMES" Incorparates HERS vertlied Cuct Leatage. Targed leakags |5 caleulstad and documented on the MECH-5-A

The HVAC System

“Upgrd Heatg&Coolg ZOMET” Incorporates HERS verfied

cuct Leakage. Target leakage ks calculated

and documenced on the MECH-S-A

The HVAC Syskem

“Upgrd Heatg&Coolg Dental Z1° Incorporates HERS ve

ied Ducl Leakage: Tange!

=anage ls caloulated and documeniad on the ME

Fre HUAC Syslem

“Upgrd Heatg&Coolg Dental 227 Incorporates HERS verified Duct Leakage Tanget

)
The HWAC Sysbam

“Upgrd Heatg&Coolg Dental Z3~ Incorporates HERS verlfed Ducd Leakage Tangel

2akage ls calculabed and gocumented on the ME

.
The HVALC Syskem
L}

“Upgrd Heatg&Coolg Denlal Z4” Incorporates HERS verifed Duct Leakage. Tange:

_|
=akage Is caloulaied and documenied on the ME(H-
H
-'

wakage ks calculsted and documenied on the ME

The aroa-?ﬂu:-nal teaturas listed In this parformance iﬁ-pr—mch a
ation for thalr uss have been provided by

documen

Authorized Signature or Stamp

& applica

Errilcatlm hava spacifically been reviewsd. Adequats writen Justification and

Run Initiation Time: 10/0308 08:15:12

Run Code: 1223565552

EnsrgyPro£.8 by ErergySot

User Mumizier: 1734

Job Kumber. 2075-2

Page—Saof 22
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT NAME i DATE o
Structure 2 Bit~1297 HVAC UPGRADE 10/9/2008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments

1 | Rl 1,550 0.032| R-30| R-0.0f 325 1] Exlsting |09-A17 Offices

2 |WallBG: 155 0.123] More| R-9E O ol Existing |13-F5 Crfices - 247 deep

3 |wall 303 0.123) Mome| R-9.6( 315 aa Existing [13-F5 OfMices

4 |WallBG 34 0.123] More| R-9E O ad Exlsting |[123-FE Offices - 24° deep

5 [wall [0 0.123] Mors| R-9.8 45 o] Exisling [13-F5 OfMces

B |Foal 1,503 10.032| R-30| R-0.0f 225 [1] Existing |07-A17 OfMices

il G0 o 0.237] HMome| R-OC[ T35 1 Existing [02-AT ) [

& [wall 44 0.053 R-21 Ra]_a 225 o] Existing |0E2-A5 OfMces

9 |wall 135 0.053 R-21] R-0.00 315 ] Existing |05-A5 Offices

10 [Wwall 44 0.053 F-21] R-0.0] 45 ] Exisling |05-A5 Offices

11 [WallBG 34 0.123] More| R-9E O o] Exisling [13-F5 Orffices - 247 deep

12 |Wall &4 0.123] Mome| R-9.6 45 ] Exisiing [13-F5 Offices

13 |Dvosar 2 0.500 nsul| R-0.00 45 ] Exisling [2E-A3 Offices

14 [wiall 123 0.053 R-21] R-0.00 135 1] Exisiing |0E-A5 Orffices

15 |WallBG o4 2.123| mMore| FR-98 O =] Exlsting [13-FE OfMices - 247 deep

1a |Wall 135 0.123] Mome| R-9.6 135 ] Exisiing |[13-F5 Offices

T [Roal 1367 1052 R-30 Ra]_E| i [1] Exisiing J0T-ATY Ciffices

15 |Roal 0.297| Mome| R-0.00 135 16 Existing |12-A1 OfMces

19 [Wall i 0.053 R-21] R-0.00 235 ad Exlsting |05-AS Offices

0 [WallBG [ 0.123] mMome| R-98 O ] Exisiing [13-F5 Orffices - 24° deep

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Boie Fais o agonl 15 100000 & N ol sli-bul ] Feraalinloh anim fosl Dok 6 e St sl sl by RFRC o provide i CEC Dafsiill Laba) Dol ok uking B dafaill Ueckas Fen

Shasdads Taa 118-8 arad B CarlBzake shd S Ted n e oo becia's Sropect ofioa durlsg cossbucSm and 1= T bk ep mmseges ofilos e omeiucon
Act. Lozation!

# [Type .ﬂu’ea“ U-Fac.' SHGC? |Azm. Glazing Type Comments
1 'Window  Left (MW 256] 0.790) 116-A] 070 |116-5) 315 Double Metal Clear Default L%

2 [Window  Rear (ME} 116-A] 070 |116-8 45| Existing |Double Metal Chaar Default [T

3 |Savlight Rignt [SE) 116-A| 083 | 1165 135| Existing |Single Mil Cir Sidight Detault [P

4 '"Window  Rear [ME} 11e-&] 070 [118-5 45| Exisling |Double Mefal Clear Default [T

I Window  Rignl [SE) 116-A] 07D |116-8 135| Exisling |Double Medal Claar ult-Door |OSicas

o _[Window _ Fignl [SE) TI6-A] U0 1155 135 Ewsiing |Double Metal Ciear Detau [T

7 |Swwlight  Rignt [SE) T16-A 083 [115-5] 135 Exsling |Single M Cir Skviight Default [T

3 |"Window  Front  [Sie) 116-A] O70 |916-5] 225 Existing |Double Metal Clear Diefaull-Daor|CFsE

3 |Window  Front |5 116-4| 070 |116-53] 225 Existing |Double Mesal Clear DTICEE

10 [Window  Left  [NW) 11e-&] 070 [118-5 315| Exlsting |Double Meal Claar [T

17 [Window FIgal [SE) TIE-A] U0 1155 135 Ewsing |DoublE Wemal Cear Defad (=T

12 [Savlight  Rear [ME] 116-4| 083 | 1165 :E‘ Exlsling |3ingle M Cir Skviignt Detault Kieeling Room
13 [Window  Rear ([ME] 23| 0.7o0] 116-A] 070 [916-5 45| Ewxisling |Double Metal Clear Default-Coor [Meeding Room
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus

1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua

EXTERIOR SHADING

] Window Crwerhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
1 |Mons 076

2 |Mons [.7E

3 |Mons 1.00

£ |Mons 076

3 [Mone [

5§ [Mons [.7E

7 [Mone 1.00

& [Mone [

3 [Mons 0.7

10 |Mone [.7E

11 |Mone [

12 |[Mone 1.00

12 |mMone [.7E
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral
Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch
Run Initiation Time: 10/008 08:19:12 Run Code: 1233565552
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage:s of 14
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT NAME i DATE o
Structure 2 Bit~1297 HVAC UPGRADE 10/9/2008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
21 |Wall 144 0.123| Mone| R-9.6{ 325 20 Existing [13-FE Offices

22 JWwall 34 0.053 R-21] R-0.00 315 ol Existing |0E-A5 OrfMices

23 |WallBG &3 0.123]| Mome| R-96 O aa Existing [13-F5 Orfices - 24° deep

£ |Wall 143 0.123] Mone| R-9.6{ 315 ad Exlsting |[123-FE Offices

25 |Doar a0 0.500 nisul Ru]_a 315 o] Existing [2E-A3 OfMces

24 |Wall 1 0.053 F-21] R-0.00 45 ] Existing |I5-A5 OfMices

pell (T = 0058 Re2i| Reng| dee o Exlsiing_[15-A5 Cices

23 [WallBG T 3.123] mMore| R-98 O o] Exisling [13-F5 Orffices - 247 deep

9 |WWall 105 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Offices

20 |Real 1324] 0.032| =-30| R-0.0] 225 [1] Existing |01-A17 Elec. Data Rm

21 [WallBG EE 0.123] More| R-9E O o] Exisling [13-F5 Elgc. Dala Rm - 24" deep
32 JWall EE 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Elec. Dala Rm

23 |Ripal 16 0.032| R-30| R-0.00 325 [1] Existing |01-A17 Mesling Room

22 Rl 337 0.033| R-30| R-0.00 3235 14 Exisiing |09-A17 Mesling Room

35 |Roal 347 0.297| More| R-00f 45 £ Existing |32-A1 sesling Roopm

348 |Wall H 0.052 R-21 Rﬂ:l.ﬂ 25 ] Existing [05-&5 Mesling Room

37 |Wal U] e I R o Existing _[05-A& Mesling Room

33 |wwall 3 0.053 R-21] R-0.00 45 =] Existing |05-A5 Mesling Room

23 [WallBG 74 0.123] More| R-9E O ad Exlsting |[123-FE Mesting Room - 2£7 o

40 [wall 125 0.123| mMome| R-9.8 45 ] Exisiing [13-F5 Mesling Room

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Boie Fais o agonl 15 100000 & N ol sli-bul ] Feraalinloh anim fosl Dok 6 e St sl sl by RFRC o provide i CEC Dafsiill Laba) Dol ok uking B dafaill Ueckas Fen

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
Act. Location/
# [Type Area U-Fac.' SHGC? |Azm. Glazing Type Comments
14 'Window  Rear  [ME] T4]0.790) 116-A) 070 | 1155 42 Crouble Mesal Clear Defaull Rizeting Room
15 [Window  Fronl (5 40 0.790) 116-A) 070 | 1188 225[ Existing [Double Medal Chaar Coimidor
168 [Window  Fronl (S 32] 0.790] 116-&] 070 |116-8] 35 Existing [Dioubls Medal Chaar Cormidor
17 [Window  Left  [NW) gl 0.7ad| 19e-&| 070 [118-5 31E| Exsling |Double Metal Clear [T
18 [Window  Rear  [ME] 32| 0.790| 116-&] 070 | 1188 45| Exlsiing |Double Metal Clear [T
T3[Window  Righl [SE) T[S TTEA] T T [T15-5 135] Exisling [Diouble Memal Ciear Diefau CEIGER
20 |Saylight  Lefl  [NW 10] 1.630) 116-A] 082 [118-5) 315 Edsling |Single M O Skviight Default Kedical OfMces
21 |Window  Left [NW 321 0.7a0] 116-A] 070 [916-5] 315 Exsting |Double Mesal Ciear Dizfault Rizdical Offces
22 |Window  Rlgnl [SE) Of 116-A 070 [115-5 135| Existing |Double Mesal Clear Defaull nedical JiMces
23 |Saylight Lefl  [NW 12] 1.6580) 116-A] 0.82 [118-5) 315 Edsling |Single M O Skviight Default Lobby
2 [Window Left [NV} SO0 TT6-A] 0T [115-5 315 Exsiing [Diouble Metal Chear Disfaull-Coor [Loboy
25 |Saviight Lefl  [NW 10] 1.830) 116-A| 0832 |1168 &14 Existing |Single MU Cr Skviight Detault DTS
Z [Window Front |5 T 0.700( 116-A] 090 |115-5] 22%| Exlsling |Couble Mewl Crear Defaull-Door [o=e=s
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
14 |Mone 076
18 |Mone [.7E
g |Mons [.7E

17 _|Mone 076
18 |Mone [
13 |Mons [.7E
20 |[Mone 1,00
21 |Mone [
22 |Mons [.7E
22 |Mone 1.00
24 |Mone [
25 |Mone 1.00
28 |Mones [.7E
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral

Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch

Run Initiation Time: 10/008 08:19:12 Run Code: 1233565552
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT

HANE
Structure 2 BR~1297 HVAC UPGRADE

E
10/972008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
41 |'Wall 0.063 R-21 HﬂZI.E| 135 =] Existing |I5-A5 sesling Room

42 |Roal 327 0.033| R-30| R-0.00 3235 1] Existing |01-A17 Corridor

43 [Wallsz i 0.123]| Mome| R-96 O aa Existing [13-F5 Corridor - 24° geep
42 |'.-'-\.'3II 150 0.123] Mone| R-9.6{ 335 ad Exlsting |[13-FE Coridior

45 |Roal 1,103 0.032| @=-30| R-0.0f 225 [1] Existing |07-A17 OfMces

45 |WallBG E 0.123| More| R-9E O ] Existing [13-F5 OfMices - 247 deep
Ll (0ETI T 0125 More| F-9.F 31% o Exlsting [13F5 Cices

43 [WallBG i 3.123] mMore| R-98 O o] Exisling [13-F5 Orffices - 247 deep
43 |WWall 155 0.123] Mome| R-9.6 45 ] Exisiing [13-F5 Offices

S0 |Dwear 20 0.500 nsul| R-0.00 45 ol Exlsiing [2E-A3 Cffces

51 [WallBG = 0.123] More| R-9E O o] Exisling [13-F5 Orffices - 247 deep
52 |WWall 10 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Offices

53 |Ripal 1,155 0.032| R-30| R-0.00 325 [1] Existing |01-A17 Medical Cffices

S Rl 0.297| Mome| R-0.00 315 13 Exisiing |03-A1 Medical Officas

S5 [wall 13 0.053 F-21 R{LE| 225 =] Exlsting |I5-A5 sedical Offices

25 [Wall 29 0.053 R-21] R-0.00 315 ] Exisiing |05-A5 Medical Cffices

57 |WalleG [ 135 More| R-9f O ] Exisiing [T3-F5 Wedical Tifices - 24" deap
53 |wall 18 0.123| Mome| R-9.6 315 =] Existing [13-F5 Medical Offices

23 [Wall 13 0.053 R-21] R-0.00 45 ad Exisiing |05-A5 Medical Cffices

£0 [Wwall 34 0.053 F-21] R-0.00 135 ] Exisiing |05-A5 Medical Ofices

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Wore s o agoel 15 10000 g N o sli-bul'| Feraslis

Shasdads Taa 18-85 arad B CarfBzake shid S Tad e o5 bech's Sropect ofioa durls

smsiucson mnd 1= T buklieg miessgers oon afle Sasiuson

Lo s sl indoda o el SnShoaln sllfer ssom] By WERC o provide @ OEC Dail] Labsa Ceil8srla indng Te dafmil] Udeckas en

At Location!
# [Type Area U-Fac.' SHGC? |Azm. Glazing Type Comments
27 |Window  Fronl [SW) 43 0.790| 116-A) 070 |915-8) 235 Crouble Mesal Clear Defaull OTSE
28 |Window  Lefl  [NW 125|10.790f{ 116-Af 070 [115-5] 315) Exisling |Doutle Metal Ciear [T
23 |Window  Rignl [SE) i 16-&) 070 |116-3 135| Existing |Doubls Mesal Chaar [T
30 [Window  Fronl (5 o 070 [116-5] 225 Exisling |Doutle Metal Clear Dental Cperabores
3 |Window  Rear  [ME} \| 070 |118-3 45| Exlsling |Diouble Mesal Ciear Diefault Dental Operatares

(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua

EXTERIOR SHADING

] Window Overhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
27 |Mone 076
28 |Mone [.7E
23 |Mons [.7E
30 |Mone 076
31 _|Mone [
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral

Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch

Run Initiation Time: 10/008 08:19:12 Run Code: 1233565552
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT

HANE
Structure 2 BR~1297 HVAC UPGRADE

DATE
10/972008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix
™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
&1 |WallBG = 0.923| Mone| E-3.6 O =] Existing [13-FE Medical Offices - 34" desp
E2 JWall 155 0.123] Mome| R-9.6[ 135 ol Existing |13-F5 Medical Offices
63 |Rmal 533 0.032) R-30| R-0.00 325 1] Existing |04-A17 Lobby
£ |Fipal 0.032| R-30 Rdlﬂ 315 13 Exlsiing |04-A17 Lobby
E5 [Wall 13 0.053 R-21 R‘]-EI 225 o] Existing |0E2-A5 Lobby
£4 |Wall 33 0.053 R-21] R-0.00 315 ] Existing |05-A5 LobDy
B [Walbs Z TIZ3[ More| R-9.8 0 o Exlsting [13F5 LobDYy - 24" OEep
£3 [Wall ] 0.123] Meoms| R-9.5 315 o] Exisling [13-F5 Lobby
£3 |Wall 13 0.053 F-21] R-0.00 45 ] Existing |05-A5 LobDYy
70 [Wall 3 0.053 R-21] R-0.00 135 ] Exisling |05-A5 oDy
7 |F::4:IT 1,537] 0.032| R-30 Rd].ﬂ 225 [1] Existing |07-A17 OfMces
72 |Foal 0.297| Mone| R-0.00 315 13 Exisiing |02-A1 Offices
Wall 13 0.053 R-21 Rd]fl 225 ] Exisling |05-A5 Offices
WallBG [ 0.123] Mome| R-9E O 1] Exisiing [13-FS Crffices - 24° deep
iall 140 2.123| mMome| R-9.F 228 =] Exlsting [13-FE OfMices
Wall 2 0.053 R-21] R-0.00 315 ] Exisiing |05-A5 Offices
T |WalEG B OT3E[ more| RO U o Exisling 12T 5 Ciffices - 24" O=ep
73 [Wwall 135 0.123| Mome| R-9.6 315 =] Existing [13-F5 OfMces
73 [Wall 13 0.053 R-21] R-0.00 45 ad Exisiing |05-A5 Offices
B0 [Wwall 34 0.053 F-21] R-0.00 135 ] Exisiing |05-A5 OfMces

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Wore s o agoel 15 10000 g N o sli-bul'| Feraslis

Lo s sl indoda o el SnShoaln sllfer ssom] By WERC o provide @ OEC Dail] Labsa Ceil8srla indng Te dafmil] Udeckas en

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
Act. | Cond. Location/
# [Type Area U-Fac.' SHGC? |Azm.| Stat. [Glazing Type Comments
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin

# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hot.
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES

The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral

Ightirg =1 of lsawi 0.2 WL Sea Saciicn 14 Hihm bax in checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Apprasch

Run Initiation Time: 10/008 08:19:12 Run Code: 1233565552
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage:d of 14
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CERTIFICATE OF COMPLIANCE

ENV-1-C

PROJECT

HANE
Structure 2 BR~1297 HVAC UPGRADE

DATE
10/972008

[oPAQUE SURFACES

o | Surface Insulation | Act. Cond” |Joint Appendix

™| Type |Area|U-Fac.|Cav. Cont. [Azm.| Tilt Status | IV Reference |Location ! Comments
B1 |WallBG K= 0.923| Mone| E-3.6 O =] Existing [13-FE Orffices - 24° deep

B2 JWall 113 0.123] Mome| R-9.6[ 135 ol Existing |13-F5 OrfMices

B3 |Rumal 816 0.032) R-30| R-0.01 325 1] Existing |04-A17 Dental Operatories

< |WallBG 45 0.123] Mome| R-2E O =] Exlsting |[123-FE Denkal Operaio - 28" desp
ES [wall 112 0.123] Moms| R-9.6 225 o] Exisling [13-F5 Dental Operato

B4 |WallBG 4 0.123| More| R-9E O ] Existing [13-F5 Dental Dperatoriss - 247 geep
Er (Wal 124 0128 HMore| R-9.E 45 o] Existing [T3-Fo Dental peraionies

B3 [WallBG = 3.123] mMore| R-98 O o] Exisling [13-F5 Dental Operato - 247 gesp
B3 |Wall 204 0.123] Mome| R-9.6[ 135 ] Exisiing [13-F5 Dental Operatories

TMOE A KNy Exolrg Alewd, Rareresd]

[FENESTRATION SURFACES

Wone s o agonl 15 100000 5 N ol bl Fersli

o sl Fosl indoda & el Sa S ioale slFer s By RERC o privide @ OEC Daill Labsi) Cerlsrla indng e dafmil] Udeckas en

Shacdmds TeZa 1'68-5 ored B "ol Bzebe shad Do d 0 Be oo=bechn s sropect ofios durd=§ oo=slucSon and 1= T b k=g me=sgers offios ofls consiucon
Act. | Cond. Location/
# [Type Area U-Fac.' SHGC? |Azm.| Stat. [Glazing Type Comments
(T Liheshs Typsa 1058 Dafelt Ty e bosn Shnderds “eble -1 Dafaol! Tabos o Be SO0 Mesos Appasdic HFRC Labelsd valus
1) SH0C T 1188 Defecl Talds Yore Sanderds, OO0 T of Oess, MFHD Lebalsd Vaua
EXTERIOR SHADING
] Window Crwerhang Left Fin Right Fin
# |Exterior Shade Type SHGC| Hgt Wd. | |en. Hagt | ExtRExt. Dist_Len. Hyt. Dist. Len. Hat.
MINIMUM SKYLIGHT AREA FOR LARGE ENCLOSED SPACES
The progomed baliding i in ol mats rones 2 through 13 snd comane an snclossd space with Socr srss gresier $an 25000 &2 0 celing helght grestar then 13 fest, ard an LPD jor ganaral
Ightirg =f uf leawi 0.2 WL Sea Sacticn 141c). H the box s checked, ENV-4-C musi be lllsd oul. when submisting urder the P rescriptive Complanos Appraach
Run Initiation Time: 10/008 08:19:12 Run Code: 1233565552
En=rgyPro£.4 oy ErergySot User Kumben 1734 Joo Mumber. S07E-2 Fage: 10 of 22
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MECHANICAL EQUIPMENT DETAILS Part 1of2 MECH-5-C
FROJECT NAME DATE
Structure 2 Bli~1987 HVAC LIPGRADE 10/2/2008
[CHILLER AND TOWER SUMMARY
FOMES
Tot Moter | Drivae Fump
Equipmant Name Equipmant Type afy. | Emcency |Tons | Giy [Gem | BHP | Ef. | ER Control
[IDHW ! BOILER SUMMARY
Energy | Standpy [TAHKINSUL.
Rated | vol |Condibon| Factol | Lossof Ext.
System Name Syetem Type Distribution Type |kl Input [(Gais) | Status | orRE Filot RVl
m Elan T ]
Fuisting Elee Z2orage DHM: o) Blee. %0 Fipe Insulation anooe| 23| Ewstng gz nia na
pHEIng Elec TEKIZEE  ingtant Biec No Fipe Insulation 2| 3140 of Exstng 028 ria na
Euleling Elec Tankl=ss  |ipgrant Elac 4o Fipe Ingulalion 3apg 0| Ewsing 0.2 ria nia
MULTI-FAMILY CENTRAL WATER HEATING DETAILS
Hat Watsr Fump Hot Water Piping Langih (1)
_ . uid 112
Control = HP vpe In Plenum Cutside uried Imsulation
CENTRAL SYSTEM RATINGS _
EETING TOOLE
LTS Condition
System Mama Systam Typs Qty Output | K Er. Qutput EMlciancy Stafus Economlzer Type
I i 1 scoof|  oolsc%AFUE|  60.000[16.0 SEER /3.6 EER N | o Economizer
Lipgraded Haat & Cool
I Spit DX 1 scoofl  oolsc%AFUE|  S4.000/16.0 SEER /3.6 EER Naw [Mo Economizar
PPggEc et £ Coo . -
UA%s Zore 3 Spit DX i| &5000 oz APJE|  43[000|16.0 SEER /5.6 EER Kew | Mo Economizar
Dpgragc Fealg & Coog
LhR-Server  — Spit DX 1 115000 oolaoosser 150000160 SEER (5.6 EER hew [No Economizer
|Upqrages Haatg & CO0Ig ory o 1| szsor{ odsee aruE| 49,300(60 SEER A6 EER hoew | Mo Economizar
Lpgraded Haatg & Coalg - R
=50k & 98 C0G o o 1 2s000) oolsc%AFUE|  20.100[16.0 SEER /3.6 EER Naw [Mo Economizer
[Upgrages Haatg & Co0lg |ory oy 1| szsor{ ooeos aruE| 49.300(i60 sEER A6 EER b | Mo Economizar
ICENTERAL SYSTEM FAN SUBMMARY
SUFELY FAN RETURH E4H
Miotor| Drive Motor | Drive
Ean Typs | MotorLocabion | CEM{ BHD [ M i {| CFM | BHP | EM Eft
Dporaded Heat & Coal
Unfls Zone 1 Constant volume Siow-Theough 1685 07| 77.0%|1000%|| none
Y EE & G
DR At nstant voume Siow-Theough 1685 07| 77.0%|1000%|| none
Dooraded Fea & Coal
Ohfe 2one 5 o Constant volume Siow-Theough 1685 07| 77.0%|1000%|| none
Lipgraded HEE'.d & Coolg _ - R .
LInM-Semver = |Corstant Volume :iD.'-"-lT"C'JEh 40 053] 76.0%| 100.0% nore
Lipgraded Heatg & Coolg
i ¥ |constant vaume Siow-Theough 2000 ©s3| Teos|1000%|| none
Upgraded Heatg & Caolg B _ N -
Zore B Consian: Volume Siow-Through = 053] 76.0%| 100.0% nore
Lipgraded Heatg & Coolg
i i ¥ |constant vaume Siow-Through 2000 oss| 7eom|100.0%||  none
Run Initiation Time: 10003708 08:19:12 Bun Code: 1223565552
EnsrgyPro 4.4 by EnergyEat User Number: 1734 Joo Kumber S075-3 Fage: 23 of 22
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|PEHFDRMANCE CERTIFICATE OF COMPLIANCE Part10of3 PERF-1

PROJECT HAME DATE
Structure 2 Bi~1987 ALL UPGRADES 10//2008
PROJECT ADDRESS
Happy Camp _—
FRINCIPAL DESIGNER - ENVELGFE TELEFHOHE Buliding Femmit =
F.aruk Tribe Building Energy Assessment
DOCUMENTATION AUTHOR . TELEPHOME Checied byDabe
ABBAY TECHNICAL SERVICES (707) 826-1433 Enforzzment Agency Use
GEMERAL INFORMATION
DATE OF PLANS UILDING CONDITIONED FLOOR ARE& CLIMATE ZONE
11,092,595 1
EUILDING TYPE E HOMRESIDEMTIAL |:| HIEH RISE RESIDENTIAL D HOTELMOTEL GUEST ROOM
PHASE OF COMSTRUCTION E HEW COMSTRUCTION |:| ADDITHON |:| EMISTING = ADDITIOMIALTERATION

STATEMENT OF COMPLIANCE

Thlz Certificata of Compllanca lists the bullding featuras and parformance spacifications needed to comply with Titla 24, Parts 1 and & of the
Callfornla Coda of Regulations. This certMcate applise only fo a Sulldng using the performanca compllance approach.

Tha documantation preparsr hareby certifles that the documentation ls accuraks and complste.

[DOCOMERTETION ADTHOR EIGHETORE DATE

Anne M, McQueeney, CEA CEPE
[The Princpal Designer hersby cerifys that the propesed building design representad in this set of construction decuments is
lzonsistent with the other compliance forms and worksheets. with the specfications, and with any other calculafions submitted with this
permit applcation. The proposed bulding as designed meets the energy efficiency reguirements contained in sections 110, 118,
through 118, and 140, 122, 143 or 148 of Tile 24, Part &
EHV. LTG. MECH.
|:| |:| |:| 1. | hereby affirm that | am eligiée under the provisions of Division 3 of the Business and Professions Code fo

sign this decument as the person responsible for its preparation; and that | am licensed in the Sate of

Califernia a5 3 civil engineer, mechanical enginesr, electrica’ enginesr, or | am a licensad architect.

I:l D D 2| affirm that | am eligible under the provisions of Division 3 of the Business and Professiens Code Section
5537.2 or 8737.3 1o sign this document as the person responsible for its preparation; and that | am a licensed
contractor performing this work.

|:| |:| |:| 3. | affirm that | am eligible under Division 3 of the Business and Professions Code to sign this document
because it pertains 1o 3 structure or type of work described as exempt pursuant to Business and Professions
Code Sections 5537, 5538, and 8737.1. (These sections of the Business and Professions Code are prnted in
full i the Nenresidentia’ Manual.)
ENVELCOPE COMPLIANCE
Indicate location on plans of Note Block for Mandatory Measures
Required Forms |EMNV-1
PRINCIPAL ENVELOPE DESIGHER - HAME HIGHATURE LIC. HO. DATE
Karuk Tribe Building Energy Assessment
LIGHTING COMPLIAMCE

Indicate location on plans of Note Block for Mandatory Measures

Required Forms |LTG-1, LTG-2
FRINCIF AL LIGHTING DESIGHER - NAME SIGNATURE (A ) DATE

MECHANICAL COMPLIANCE

Indicats location on plans of Mote Block for Mandatory Measures

Required Forms [MECH-1, MECH-2, MECH-3. MECH-5

PRINCIPAL MECHANICAL DESIGMER - NAME SIGHATURE LIC. HO. DATE
| Run Initiation Time: 10/02/08 08:56:35 Run Code: 1223567735 |
| En=gyPro&.& oy ErergsSot User Numoer: 1734 Job Mumber. S07S-2 Fage: 3 of 28
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|PERFORMANCE CERTIFICATE OF COMPLIANCE Part2of3

PERF-1

PROJECT HAME DATE
Structure 2 Bit~1997 ALL UPGRADES 10/9/2008
r i —
This Portion of the Report
Is Not Applicable to this Analysis
0 ) D T L
Buildimg Orientation (=W 225 peg| Conditioned Floor Area 11,032] 2qtt
Mumber of Stories 1 Uncendifioned Floor Area 0zqn
Mumber of Systems 11 Conditioned Footprint Area 11,092 =qn
Mumber of Zones 11 Fuel Type Fropang
_—Orianigtlon _Gross Areq Glazing Area  _Glazing Ratie
Front Elevation {3 389 zqn. 226 sqr 26.0%
Left Elewvation LY F35|zqn. 54| sq1. 32.7%|
Rear Elevation |ME H75|zqn. 183 =g 20.9%|
Right Elevation SE 589 zqn. 520{ a2 30.5%
Total 5,125 . A gt 28.9%
Roof | 1,179 sqn. | 104 | 5an. | i E'.il
Standard Propoged
Lighting Power Density 1288 wage 1288 wiman.
Prescripfive Env. Heat Loss 2,48 {eaum 1,283 Etun
Prescriptive Env. Heat Gain 211 -5'-l.|5-:,-h-= 134,193 Btun-F
Remarks:
Run Initiation Time: 10/05/08 03:56:35 Rumn Code: 1223567795 |
EnsrgyPro&.& Oy ErengsSot User Humer: 1734 Job Number. 3075-2 Fage4 of 22 |
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PERFORMANCE CERTIFICATE OF COMPLIANCE

Part 3 of 3

PERF-1

PROJECT HAME

Structure 2 BIit~1987 ALL UPGRADES

DATE

10/9°2008

ZOMNE INFORMATION

. See LTG-2-C
(i=mrs rmarked with asierisk, sse LTGE-2 -C by ofers)

by othe:

2. Bee LTG5

Floor Imat. Chrl. Proc.

&raa LFD | Credifs | Area _[Tallorag | Loads

System Nams Zona Hama Dcoupancy Typs {sqit) | pwren | pawsf)= | pavem | (wisn® [ (wish)
Upgrd Healg&Caoolg FOMWE 1 Orfices Oriice 1,530 12008
Upgrd HealgiCoolg ZOKE 2 Cffces Crifce S04 1200
Upgrd Healg&Caoolg ZONE 3 Orfices Oriie 1,363 1200
Upgrd BeatgdCodlg Sard. Rm Elec. Data Rm e 124) 1200
Upgrd Healg&Coolg Z0KE 5 eedng Room Comseniion/Comsrenceibssting 867 210
Upgrd Healgl Coolg ZOME & Comidar Comido