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EEXXPPEERRIIEENNCCEE  
 

11..  RReecceenntt  PPrroojjeeccttss  
 

The ESCO's experience in auditing and identifying energy efficiency projects. Provide 
a list of all energy performance contracting projects completed in the past two years 
(if the ESCO has completed more than 15 projects within Washington State in the 
past 2 years, the ESCO may list just the Washington State projects, in either case the 
list should be no longer than the most recent 30 projects), including contract value, 
client contact and client phone number. 

 
Our experience includes the successful delivery of over 3,000 projects throughout the 
United States – all with honored guarantees. We currently have 725 active performance 
contracting projects in North America with total guarantees of over $6 billion.  
 

 
In the past two years, we implemented 233 performance contracting projects in North 
America. For the sake of brevity, we are presenting our Washington State projects, 
along with others completed by our team in our Northwest Region, which will support 
any projects under this qualifications process. 

 
WASHINGTON STATE PC PROJECTS IMPLEMENTED IN THE PAST TWO YEARS 

PROJECT YEAR 
COMPLETED 

CONTRACT 
VALUE 

CONTACT NAME & PHONE 
NUMBER HIGHLIGHTS 

Local / State Government 
City of Bellingham, 
WhatCOMM 911 

2011 $170,000 
Ryan Nelson, Resource 
Conservation Manager 
360-778-7973 

HVAC, boiler replacement to improved 
efficiency and air quality for the 911 center 

City of Bellingham, 
WA, City-wide 
improvements 

2012 $ 5.6 M 
Ryan Nelson Resource 
Conservation Manager 
360-778-7973 

Energy saving opportunities across 23 city 
facilities, including: controls and lighting 
upgrades, HVAC replacement, 
comprehensive upgrade of an aquatic center 
including heat recovery 

City of Blaine, WA 
2013 
(Audit 

completion) 
$2.5 M 

Ravyn Whitewolf, Public 
Works Director 
360-332-8820 

City-wide project addressing wastewater 
treatment plant process, HVAC and controls, 
lighting, street lighting 

2012 Active Performance Contracting Guarantees by Market 

Market Guarantees 
Number of 
Projects 

Federal Government $1,517,744,520 71 
State and Local Government $1,620,787,478 237 
K-12 Schools $1,363,005,621 241 
Higher Education $1,087,051,559 97 
Health Care $333,794,648 55 
Public Housing $80,600,396 11 
Commercial $18,900,109 9 
Private Sector $11,627,301 4 

Performance Contracting Secured Volume 
in North America 

Fiscal Year Contract Volume  
(millions) 

2012 $596 
2011 $883 
2010 $947 
2009 $684 
2008 $803 
2007 $556 
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WASHINGTON STATE PC PROJECTS IMPLEMENTED IN THE PAST TWO YEARS 
PROJECT YEAR 

COMPLETED 
CONTRACT 

VALUE 
CONTACT NAME & PHONE 

NUMBER HIGHLIGHTS 
City of Coeur d’Alene, 
ID 

2011 $800,000 Jon Ingalls 
208-769-2359 

Improvements to eight facilities including 
interior and exterior lighting, HVAC upgrades 

City of Missoula, MT 2012 $1.3 M 
Jack Stucky 
Facilities Manager 
406-552-6387 

Irrigations wells and irrigation controls at 
parks, rooftop units, pool cover, building 
envelope, lighting 

Colorado Department 
of Corrections, 
Sterling Correctional 
Facility 

2012 $5.5 M Major Don Barnes 
970-521-8820 

Conversion from steam absorbers to electric 
chillers, Steam pressure reduction, Cooling 
Tower Replacement, DDC Control system 
optimization, pipe insulation, Steam trap 
replacement, water conservation, and retro-
commissioning. 

Mason County, 
Shelton, WA 

2013 
(Audit 

completion) 
$2.0 M 

John Keates, Director of 
Facilities, Parks, Trails 
360-427-9670 x669 

Identified improvements to reduce energy 
and water at a jai, courthouse, and juvenile 
detention facility 

Metro Parks Tacoma, 
WA, Headquarters 

2012 $620,000 
Vito Iocobazzi, Parks 
Superintendent,  
253-202-5977 

Installation of variable refrigerant flow HVAC 
system and controls for headquarters 

Metro Parks Tacoma, 
WA, District-wide 
Improvements 

Construction 
to be 

completed 
2013 

$ 5.4 M 
Vito Iocobazzi Parks 
Superintendent,  
253-202-5977 

System-wide package of efficiency measures 
including controls, solar hot water, HVAC 
upgrades, lighting, and efficient irrigation, 
voice over internet 

Utah National Guard, 
Phase 2, Camp 
Williams 

2012 $1.8 M 
Ricy Jones 
CFMO-Energy Manager  
801-432-4459 

Lighting, heating, envelope, controls upgrade 

Water / Wastewater 
King County 
Wastewater 
Treatment Division, 
WA 

Construction 
to be 

completed 
2014 

$12.2 M 
Crystal Fleet , Capital Project 
Manager, 
206-263-6045 

Replacement of dewatering centrifuges and 
related equipment at West Point Treatment 
Plant. 

Fremont Sanitation 
District, Cañon City 
CO 

2012 $520,000 Jeff Blue, District Manager 
719-269-9050 

Installation of peak demand management 
system for real time data to reduce peak 
demand charges 

See City of Blaine, 
above 

    

K-12 Schools 

Sherman County 
School District, OR 

2012 $1.7 M Wes Owens 
541-565-3500 

Replacement of a school’s HVAC system 
(including conversion from fuel oil to propane 
and heat recovery), energy-efficient 
windows, controls. 

Stevenson-Carson 
School District, 
Stephenson, WA 

2011 $560,000 
Dr. William Hundley, 
Superintendent 
509-427-5674 

Upgrade of boiler, controls, HVAC and water-
efficient fixtures for a pool. Assessed 
feasibility of UV water treatment and heat 
recovery.  

Shepherd School 
District 2012 $1.3 M 

Dan Jamison 
406-373-5461 

Update to direct digital controls, 
replacement of noisy window AC with 
split system and unit ventilators, lighting, 
controls commissioning 
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WASHINGTON STATE PC PROJECTS IMPLEMENTED IN THE PAST TWO YEARS 
PROJECT YEAR 

COMPLETED 
CONTRACT 

VALUE 
CONTACT NAME & PHONE 

NUMBER HIGHLIGHTS 

Harlem School 
District 2012 $1.5 M 

Marty Dirden 
406-353-2287 

38% energy savings achieved through 
update to direct digital controls, 
replacement of 40 year-old boiler system 
and domestic hot water system 

Higher Education 

Mt Hood Community 
College, Phase 2 

2013 
(completion 

of audit) 
$5 M 

Dick Byers, Director of 
Facilities Management 
503-491-6997 

Complete HVAC renovation for one of the 
largest buildings on campus. 

Rocky Mountain 
College 2012 $2.5 M 

Brad Nason 
VP / Dean for Student Life 
406-657-1018 

Full campus lighting retrofit, three boiler 
plants, 60-ton chiller, building management 
system / controls, building envelope 

Alaska Pacific 
University, 
Anchorage, AK 

Construction 
scheduled to 

be 
completed 

2013 

$6.4 Dr. Don Bantz, President 
907-564-8201 

Lighting, HVAC, water conservation, and 
controls optimization 

Public Housing 

Helena Housing 
Authority 

2011 
(plus a 
second 

phase in 
construction) 

$1.7MM 
Phase I; 
$1.5MM 
Phase II 

Josh LaFromboise, 
Executive Director 
406.442.7970 
 

Lighting, boiler control upgrades, 
programmable t-stats, solar, air conditioning 
for elderly sites; water conservation; irrigation 
controls; new appliances 

Missoula Housing 
Authority 

2011 $1.2MM 
Lori Davidson, Executive 
Director 
406.549.4113 

Lighting, high efficiency motors; safe-t 
elements for stoves; new appliances; new 
roof; replace insulation; weatherization; 
irrigation controls 

Boulder Housing 
Partners 

2011 $1.5MM 
Betsey Martens, Executive 
Director 
720.564.4610 

Lighting, high efficiency motors; safe-t 
elements for stoves; new appliances; new 
roof; replace insulation; weatherization; 
irrigation controls 

Housing Authority of 
City of Pueblo 

Scheduled 
completion 

in 2013 
$4.1 M 

Frank Pacheco, Executive 
Director, 719-544-6230 

Envelope, refrigerators, water conservation, 
rooftop units, controls, heat reclaim, lighting, 
washers, electrical upgrades 

Federal 
Bureau of Land 
Management 2011  $18.8M 

Chuck Svoboda 
303-236-6661 

Energy efficiency upgrades at 28 sites 
across nine states, 1MW of PV and wind  
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Innovative solutions 
with minimal risk 

Once the contract is signed, 
Johnson Controls provides 

turnkey installation and 
commissioning of all 

measures included in the 
contract. Johnson Controls 

accepts the construction risk 
for the project. The State will 

be assured of guaranteed 
results including project cost 

and financial performance. 

22..  RRaannggee  ooff  SSeerrvviicceess  
 

Provide a matrix of the range of energy and utility management services provided by 
the ESCO, including the ESCO’s capability to provide the following services: energy 
auditing, financing, design, general contracting, construction 
management/administration, testing and balancing, commissioning, warranty 
services, measurement and verification of savings, energy savings guarantees and 
facilitating utility participation to maximize utility rebates and incentives. 

 
Energy Auditing 

Johnson Controls audits address a variety of efficiency opportunity areas across a wide 
range of public infrastructure settings: 
 
 Building energy systems, including  

o HVAC 
o Controls 
o Lighting 
o Central plant optimization 
o Retro-commissioning 

 Indoor plumbing 
 Irrigation systems 
 Water / wastewater treatment plants 
 Renewable energy systems 
 Street lighting and traffic signals 
 Automated metering technology 
 Information technology 
 Smart grid 

 
 

Our proprietary auditing tools and internal reviews ensure high 
quality audits that explore a wide range of possibilities and 
provide reliable analysis.  
 

Financing 
Providing the right financial solution is central to performance 
contracting, and Johnson Controls serves as a neutral advisor 
with regard to financing options. Financing is not a profit center 
for our company, and Johnson Controls receives no 
commissions or finder’s fees for bringing financing institutions 
to our customers. We focus on helping customers explore their 
options. We use a proprietary tool, Customer Solutions 
Modeler, to help customers evaluate a range of financial 
scenarios, helping them weigh the impact of loan term, interest 
rates, project size, or capital contributions. 
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Design 
The Johnson Controls engineering manager will oversee all aspects of project 
development for customers in Washington. He will ensure that appropriate resources 
are used for design of projects, and for quality control and design review. 
 

General Contracting 
As the energy services company, Johnson Controls will function as the general 
contractor responsible for managing all facets of construction.  
 

Construction Management/Administration 
Our construction managers are involved in the development process. This brings 
constructability issues into project design, and promotes continuity throughout the 
process.  
 

Testing and Balancing 
Our engineering manager creates a testing and balancing plan outlining desired 
parameters and specifications. Johnson Controls will engage a third party to implement 
the plan, selecting a partner for this purpose on a case-by-case basis.  
 

Commissioning 
Depending on the project, we will either perform commissioning activities with our own 
staff or engage a third party commissioning agent. Our Washington performance 
assurance team includes a certified commissioning professional. The commissioning 
process begins during the audit as our development team works with DES and the 
customer to establish performance parameters. 
 

Warranty Services 
Johnson Controls guarantees that equipment and systems will perform as intended. All 
equipment is guaranteed for a minimum of one year. Warranties are often valid only if 
the equipment receives proper preventive maintenance. Each client has different 
internal capabilities for maintaining equipment and Johnson Controls is prepared to 
assist in training, preventive maintenance, and technical support. During the warranty 
period Johnson Controls will assume responsibility for replacing all equipment which has 
failed. The only exception is lighting equipment, which is usually handled directly 
between the client and the product supplier’s representative.  
 

Measurement and Verification of Savings 
As discussed in several other sections 3, 25, 26, and 27 of this response, Johnson 
Controls has an experienced performance assurance staff in Washington capable of 
providing and measurement and verification services required. Each has over 10 years 
of industry experience directly related to M&V or managing building energy use. 
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Energy Savings Guarantees and Facilitating Utility Participation to Maximize 
Utility Rebates and Incentives 

Johnson Controls currently has over $6 billion in energy savings guarantees. As 
discussed in Section 5 of this response, facilitating utility participation to maximize 
rebates is standard practice.  

Additional Services 
Communication and educations: Our account executives and communications staff 
support the customer to communicate within the customer’s organization, to their 
customers, and to the broader community. This can include such communications as 
presentations for a Council presentation, educational materials for employees, or press 
releases.  
 
Training: The Johnson Controls Institute offers a full catalogue of courses on facility 
management topics. We also provide customized training at customers’ sites.  
 
Monitoring and Reporting: We can help customers put in place the feedback 
mechanisms necessary to maintain and grow savings, greenhouse gas reporting, 
diagnostics,  
 
Service: As required, our Service department can maintain equipment to ensure peak 
efficiency and equipment longevity.  
 

33..  MMeeaassuurreemmeenntt  aanndd  VVeerriiffiiccaattiioonn  
 

The ESCO’s experience with measurement and verification (M&V) processes. The 
ESCO should describe its familiarity with M&V protocols and when each is most 
appropriately applied. 

 
With more than 3,000 performance contracting projects implemented, all with honored 
guarantees, Johnson Controls has extensive experience with all measurement and 
verification (M&V) processes. We use M&V procedures as approved and recommended 
by the International Performance Measurement and Verification Protocol (IPMVP) and 
the Federal Energy Management Program (FEMP) Measurement and Verification 
Guideline for Federal Energy Projects. There are different approaches based on the 
complexity and relative cost of the verification procedure selected. Johnson Controls 
uses the four recognized ways to track, report, and reconcile the performance 
guarantee. 
 
For the State’s projects, the International Performance Measurement and Verification 
Protocol (IPMVP) guidelines will be used to develop an M&V plan to measure and verify 
savings. These standards and the associated four general approaches to assessing 
savings – Options A, B, C, and D – are designed to cover the full spectrum of project 
complexity. For many projects, savings may be verified with a minimum of measurement 
and at a minimum cost. Other projects, however, may call for a more rigorous approach 
to measurement and verification. The method that best meets the project's needs will be 
determined jointly with the customer. The risk and costs of each alternative will be 
discussed early in the development process. These four methodologies are listed below 
with their respective definitions. 
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Option A: Retrofit Isolation – Key Parameter Measurement 
This is the simplest and generally least expensive method of measurement and 
verification. The savings are determined by partial field measurement of the energy use 
of the system(s) to which a facility improvement measure is applied, separate from the 
energy use of the rest of the facility. Measurements may be one-time, short-term or 
continuous. The key parameter affected by the energy, water, and solid waste efficiency 
measures (EEMs) must be measured, and some parameters may be stipulated. Careful 
review of a facility improvement measure’s design and installation will ensure that 
stipulated values represent the actual value. Stipulations will be shown in the M&V plan 
and will be supported with historical or manufacturer’s data. 
 
For example, a typical application would be a lighting retrofit in which more efficient 
lighting is installed. The power draw is measured before and after the retrofit, and the 
lighting burn hours would be agreed upon. The equation for computing the savings 
would be:  

kWSavings = (kWBaseline – kWRetrofit) x Number of Fixtures 

 kWhSavings = kWSavings x Burn Hours 
 

Option B: Retrofit Isolation - All Parameter Measurement 
Option B verifies the individual improvements by comparing physical measurements 
after the installation to their value before the installation on all variables affecting energy 
usage. This option is more extensive than Option A because measurements of all 
variables affecting energy usage are taken, and they may be short-term, long-term or 
continuous. Measurement duration and frequency should consider expected variation in 
a particular factor. Like Option A, the savings are determined by field measurement of 
the energy use of the systems to which the facility improvement measure was applied, 
separate from the energy use of the rest of the facility.  
 
A typical application for the Option B methodology would be to measure savings from the 
installation of a variable speed drive on an existing motor. The existing motor consumption 
would be calculated from its run hours and the actual kW load as measured by data-logging 
equipment. This metering with data-logging equipment could be as short as a few hours or 
as long as several weeks, depending on the variability of the load. After the installation, the 
post-retrofit kW load would be measured to determine the savings.  
 

Option C: Whole Facility  
The whole facility approach takes a holistic approach to savings verification. It is 
typically used when a significant portion of the energy consumption at the facility is 
impacted, when multiple high-impact measures are implemented, and when there is 
interaction between the energy efficiency measures. Option C is the direct comparison 
of facility bills from a pre-installation base year to the post-installation bill period. Option 
C requires that adjustments be made to account for any changes to the facility or its 
operation from the base year, such as changes in operating hours, increased square 
footage, weather data, variations in occupancy, and new equipment.  
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Utility bill analysis is a bottom-line approach to energy savings and measures the direct 
reduction in energy savings and budget impact. In order to provide good results, utility 
bill analysis requires the continuous documentation of the key baseline variables, such 
as weather conditions, square footage, end-use load consumption, environmental 
conditions, and occupancy schedules. Because of this continuous documentation 
requirement, Option C is more labor-intensive and expensive than Options A or B.  
 

Option D: Calibrated Simulation 
Option D involves calibrated computer simulation models of either component(s) or whole 
building energy consumption to measure energy savings. Computer simulation software, 
such as eQUEST, is used to create a simulation model that predicts energy use and 
demand patterns that reasonably match actual utility consumption and demand data from 
either the base year or a post-retrofit year. The model can also be used to make future 
adjustments if baseline conditions change. Computer simulation inputs may be based on 
several of the following: engineering estimates; spot-, short-, or long-term measurements of 
system components; and long-term whole building utility meter data. Option D is generally 
used for new construction and is more expensive than Options A or B. 
 

Options A, B, C, and D are all available to apply to a guarantee 
depending upon the nature of the facility improvement measure, 
availability of accurate base year utility information, operational 
documentation of equipment use, and funds available to apply to 
guarantee methodology.  

44..  EExxppeerriieennccee  wwiitthh  VVaarriioouuss  SSyysstteemmss  &&  
EEqquuiippmmeenntt  

 
The ESCO's experience designing, costing and managing the construction of heating 
plants (including steam), chilled water plants, heating ventilation and air conditioning 
systems, heat recovery, energy management and control systems, lighting and 
lighting control systems, water efficiency, and other utility system improvements 
including renewable. 

 
We have experience in designing, costing, and managing the construction of many different 
systems at a wide range of public sector facilities across the country. The lessons learned 
from these projects are applied to our customers’ projects through development tools and 
processes that provide our local team with insight on technologies, specifications, 
calculations, safety issues, quality control measures, and other factors to consider in 
delivering energy projects.  This sharing of best practices from other performance 
contracts improves quality and drives a faster development process so that client agencies 
realize savings sooner. We bring the expertise of our building efficiency group that delivers 
over $12 million in products and services annually. 
 
All these tools are used to drive best in class practices in our overall program 
management process and in building long-term partnerships with our clients. It prompts 
our development teams to consider all possible carbon reduction and EEMs, ensuring 
our approach is organized and comprehensive in scope. The following table outlines the 
wide range of EEMs we consider when developing a comprehensive energy 
management solution. We consider greenhouse gas goals, financial considerations of 
project implementation and any unique facility occupancy needs for each and every 
building being evaluated. We do not implement a cookie-cutter approach.  
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Additionally, though we are a manufacturer of controls and HVAC equipment, our 
commitment is to engage the State and its customers in product selections to determine the 
best solution for the project. We can point to many examples, such as Fairchild Air Force 
Base where we have completed large installations of controls not made by our company.  

 

Cooling Systems HVAC Systems 

 Central cooling plant 
 Chiller plant redesign 
 Chiller replacements 
 Gas fire centrifugal chillers 
 Low load chiller 
 CFC containment conversions 
 Tower free cooling 
 Commercial refrigeration 
 Cooling tower upgrade 
 Two speed fan motors 
 Variable pitch blade cooling tower fan 
 Thermal energy storage systems 
 Reclaim A.C. heat rejection 
 Chiller plant optimization 
 Variable flow system upgrade 
 Chilled water temperature reset 
 Humidity control 

 Inefficient air handling unit replacement 
 HVAC system redesign 
 Variable frequency drives 
 Heat recovery systems 
 Low leakage air dampers 
 Variable air volume systems 
 Inlet vanes for centrifugal fan 
 Demand control ventilation 
 Exhaust fans 
 Fan coil units 
 Motor replacement 
 Unit heaters/ventilators 
 Computer room unit optimization 
 Four-Pipe system to two-pipe system 
 Variable volume system upgrades 
 System recommissioning 
 Variable refrigerant flow systems 

 
Heating Systems Building Envelope 

 Central heating plant improvement 
 Heating system redesign 
 Heating system optimization 
 Boiler replacement 
 Cogeneration systems 
 Biomass systems 
 Electric boiler to gas fired boiler 
 Steam to hot water system conversion 
 High efficient modular boilers 
 Low load boiler 
 Burner replacement 
 Dual fuel burners 
 Oil atomizing burners 
 Boiler stack heat reclaim 
 Perimeter radiation 
 High efficient domestic water heaters 
 Gas line turbulators 
 Steam trap retrofits 
 Steam pressure control 
 Temperature reset control 
 Electric heating to gas 
 Piping insulation 
 Boiler stack reclaim 
 Cogeneration chiller upgrade 

 
 
 
 

 Window glazing 
 Window film 
 Energy efficient windows 
 Window and door weather stripping and 

caulking 
 Revolving doors 
 Air curtains 
 Automatic door closers 
 Roofing 
 Insulate walls, roof, floor, soffit 
 Caulk pipe penetrations 
 Seal ceiling to roof gap 
 Solar radiation reduction 
 Reflective coating to roof 
 Weatherproofing 
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Energy Management and Control Systems Renewable Energy 

 Facility management systems 
 Direct digital controls 
 Pneumatic control conversion 
 Manual valves to automatic valves 
 Air compressors 
 Lab flume hood control 
 Multi-system integration 

 Photovoltaic 
 Wind turbines 
 Geothermal heat pumps 
 Fuel cells 
 Solar daylighting 
 Biomass plants 
 Solar thermal pool heating 
 Solar thermal domestic water heating 
 Solar transpired walls 

Lighting Systems Water Efficiency 

 Lighting controls 
 Lighting system redesign 
 Lighting optimization 
 Daylight harvesting 
 Delamp and install reflectors 
 Occupancy sensors 
 Incandescence to fluorescent 
 LED exit signs 
 Metal halide fixtures 
 Emergency lighting 
 Ambient light control  
 Traffic lighting control 
 Exterior/Street lighting 

 Retrofit flush valves, showerheads, faucets, 
toilets 

 Automated water systems 
 Cooling tower retrofits 
 Ice machine upgrades 
 High efficiency domestic water heaters 
 Waste heat recovery 
 Water control systems 
 Plumbing systems 
 Sewer and waste water 
 Irrigation systems 
 Domestic water 

Service Technology 

 Maintenance, mechanical 
 Maintenance, technical control, fire and 

security 
 Performance assurance 
 Utility bill monitoring 
 Energy procurement 
 Fleet management 

 IT enhancements 
 Wireless 
 Fire and security systems 
 Perimeter security 
 Telecommunications upgrades 
 Voice Over IP (VOIP) 
 Electric vehicle charging stations 

Miscellaneous  Kitchen equipment, laundry equipment, etc. 

 Ceiling systems 
 Electrical power systems 
 Emergency generators 
 Turbine generators 
 Switch gear 
 Elevator modernization 
 Waste management 
 Red bag waste 
 Pool covers and pool heat recovery 
 Air and water balance 
 Power factor correction 
 Fleet management 
 Start-Up and commissioning 

 High efficiency water heating  
 Instantaneous hot water heating and 

removal of large storage tanks 
 Waste heat recovery for dryers and kitchens 
 Conversion of electric kitchen equipment to 

gas 
 Water savings measures for kitchen and 

laundry 
 Ozonated laundry upgrades 
 Kitchen equipment 
 Dishwasher replacement 
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How may we help you? 

With Johnson Controls, BIG does 
not mean impersonal. It means: 
 Strength and scale 
 Purchasing power 
 Significant engineering resources 
 An investment grade credit rating 
 Deep understanding of all markets 
 Investments in innovative solutions 

Examples from Washington Projects 
 
The Northwest team has experience helping customers address a range of 
improvements across their portfolio of facilities.  
 

 
Heating 
Plants 

Chilled 
Water 
Plants 

HVAC 
Systems 

Energy 
Mgmt / 
Control 

Systems 

Lighting / 
Lighting 
Control 

Systems 

Water 
Efficiency 

Renewable 
Energy 

City of Bellingham Included steam 
improvements X X X X   

Clark County   X X X X X 

Snohomish County X X X X X  X 

Mt Hood Community 
College 

X X X X X X  

University of 
Washington Bothell – 
Cascadia 

 
Chiller plant 
sequencing 

X X X X  

Metro Parks Tacoma X X X X X X X 
 
 

55..  UUttiilliittyy  IInncceennttiivveess  
 

The ESCO’s experience securing utility incentives for its customers. Discuss 
successful strategies implemented for maximizing utility incentives. 

 
Our team works to discover all potential utility incentives 
available for our clients. Johnson Controls has experience 
dealing with a variety of utilities including public-owned, 
investor-owned, cities, utility districts, and the Bonneville 
Power Administration. Helping to find alternative funding 
sources allows us to design more robust projects and 
increase savings.  
 
Key steps to maximize utility incentives are 1) early utility 
involvement, 2) clear communication and clearly defined 
project scope, 3) thorough auditing and trending, 4) sound 
calculation methodology, and 5) performance guarantee 
and savings verification. We can offer countless examples 
of how we helped “find money” for our clients. For 
performance contracting projects, we pursue both the 
prescriptive and custom rebates typically offered by 
Washington utilities. The prescriptive path offers set 
amounts for specific types of replacements. In the custom 
path, we work closely with the utility to determine 
incentives for a diverse package of improvements. 
Examples from Northwest projects. 
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 City of Bellingham, WA: Worked with Cascade Natural Gas to secure a rebate 
of approximately $100,000 for an aquatic center renovation. 

 Snohomish County, WA: Secured $79,000 in rebates for Snohomish County 
lighting projects. 

 Clark County, WA: Collaborated with Clark County PUD to capture a custom 
incentive of approximately $400,000 for Clark County energy efficiency and 
renewable energy projects. 

 City of Puyallup, WA: Designed a solar project for City of Puyallup to take 
advantage of sales tax exemptions and to maximize renewable energy 
production incentives by using Washington-made equipment.  

 C-TRAN, Vancouver, WA: Collaborated with C-TRAN, a transit agency for Clark 
County, Washington, to provide a preliminary energy audit needed to develop an 
application to the Federal Transportation Administration for a TIGGER grant for 
energy efficiency. C-TRAN was awarded $1.5M for HVAC retrofits, new boiler, 
automated controls, lighting and lighting controls, and a 15kW solar photovoltaic 
system. 

 Stevenson-Carson SD, Stevenson, WA: Responding to a short window of 
opportunity for State funding, performed an investment Grade Audit at the 
Stevenson-Carson pool facility and went from selection to contract award within 
90 days. The initial construction period was seven months, but because of the 
District’s needs, the project was completed within 90 days. The grant paid for 
30% of the cost of the project and utility incentives added another $30,000 of 
cost reduction. 

 Mt. Hood Community College, Gresham, OR: We assisted the college on a 
$10M project that received $2M in incentives from the Energy Trust of Oregon 
and the Business Energy Tax Credit. 

 
We don’t stop with utility incentives. Through a partnership with Johnson Controls, the 
State has a unique opportunity to access a value-added service through our grant 
research and development team. This team recognizes the immediate and long-term 
impact provided by financial support school districts, local governments, higher 
education clients, etc. Focusing on the specific needs of each client, our grant team will 
collaborate to identify financial support to help reduce energy costs and operating 
expenses, improve building air quality, and support sustainable measures. Since 2009, 
our grants team has secured more than $372 million in government grants for our 
customers. 
 
 

66..  EExxppeerriieennccee  ooff  KKeeyy  SSttaaffff  
 

A description of the experience key staff have, who are responsible for administration 
of any potential work awarded thru this project. This is to include any sub-consultants 
routinely used for execution of performance contracting work. This is not to be the 
resumes or curriculum vitaes (CVs) of personnel. Resumes or CVs may be attached 
as an appendix. Please indicate if the experience was obtained at other than this 
ESCO. Please identify the responsible licensed P.E. 
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Please refer to the Appendices for further details on our team members’ 
experience. 
 

Team Member Qualifications Project Experience 

Matt Emlen – Account Executive 

 20 years experience in local government, working on 
sustainable development and energy programs for the City 
of Portland 

 Experience in strategic planning, internal and external 
sustainability education, sustainable purchasing and green 
building 

 Bachelor of Arts, 1987, Carleton College, Northfield, MN 

 Snohomish County, WA (Facilities) 
 Snohomish County, WA (Evergreen 

State Fairgrounds) 
 Snohomish County, WA (Fleet) 
 City of Bellingham, WA 
 Metro Parks Tacoma, WA 
 King County Wastewater Treatment 

Division, WA 
 City of Puyallup, WA 
 City of Blaine, WA 
 Mason County, WA 

Reggie Ingram - Account Executive  

 32 years of experience in all major aspects of contract 
negotiations and facility management technologies 

 BS from the University of Northern Iowa (emphasis in 
construction management) 

 Mt Hood Community College, Gresham 
OR 

 University of Washington, Cascadia 
Community College, Bothell WA 

 Carroll College, Helena MT 
 Rocky Mountain College, MT 

Peter White – Area General Manager  

 30 years of experience in performance contracting 
 BS Business Administration, University of Oregon 

 

 100+ performance contracts 
 Clark County Phase 1 and 2 
 Empire State Building 
 Director of Johnson Controls’ Clinton 

Climate Initiative response  
 Co-authored the Building Owners and 

Managers Association PC contract 
“BESPC”  

Veera Vijay, BSME, MS, PE, CEM - Engineering Manager  

 12 years industry experience 
 Experience implementing energy projects for a wide variety 

of public sector facilities including schools, college 
campuses and health care facilities 

 Licensed Professional Engineer (Mech.), Washington 
 Certified Energy Manager 
 Member – American Society of Heating, Refrigeration and 

Air-Conditioning Engineers (ASHRAE) and Association of 
Energy Engineers (AEE) 

 Master of Science, Mechanical Engineering, Southern 
Illinois University, Carbondale, IL 

 BSME, University of Madras, Madras, India 
 
 
 
 

 University of Washington Bothell -- 
Cascadia Community College 

 Snohomish County, WA  
 Skamania County, WA (Phase 1) 
 City of Bellingham, WA 
 Clark County, WA 
 Bureau of Land Management 
 City of Blaine, WA 
 Mason County, WA 
 Sherman County School District, OR 
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Team Member Qualifications Project Experience 

Frank Baumgardt - NW Renewable Energy Development Leader 

 14 years in the energy industry, focusing on biomass, solar, 
and wind energy 

 Experience in renewables with BP Solar, wind development 
with NREL, and biomass development 

 M.S. Agricultural Engineering, Humboldt University, Berlin, 
Germany 

 MBA, Georgetown University 

 Oregon Institute of Technology 
 Bureau of Land Management 
 Solar PV and solar thermal at Beaver 

County Jail, Utah 
 PV for Schools Program – Utah State 

Energy Program 

Rowena Patawaran, PE - Water Solutions Development Leader 

 15 years in the water technology market 
 BS, Civil-Environmental Engineering, University of Colorado 

at Boulder Professional Engineer #38937, State of 
Colorado 

 Class D Certification #5523, Colorado Water Plant Operation 
 Active member of American Water Works Association, 

RMWEA Professional Wastewater Operators Committee, 
Water Environment Federation, American Membrane 
Technology Association 

 King County Wastewater Treatment 
Division, King County, WA 

 City of Blaine, Blaine, WA 
 City of Sanger, Sanger, CA 
 Fremont Sanitation District, Florence, 

CO 

Derek H. Clayton, PG, RG, CPG - Water Solutions Development Leader 

 21+ years of experience 
 B.A., Geology and Secondary Education, Monmouth College, 

Monmouth IL 
 M.A., Geosciences, University of Wisconsin-Milwaukee, 

Milwaukee WI 
 Licensed Professional Geologist - Wisconsin 
 Registered Geologist - Missouri 
 Certified Professional Geologist – American Institute of 

Professional Geologists 
 American Water Works Association 

 City of North Ridgeville, OH 
 Village of South Elgin, IL 
 City of Oostburg, WI 
 East Cherry Creek Valley Water and 

Sanitation, Aurora CO 
 City of Tewksbury, MA 
 City of Monroe, WI 
 City of Litchfield, MI  

Ron Young – Operations Manager 
 25+ years of experience 
 MBA, California Coast University, Santa Ana, CA 
 BS in Industrial Construction Management, Colorado State 

University, Fort Collins, CO 
 Lic #814047 Class B in CA 
 ROM in NV, CA, AZ, NM, UT, and LA 

 University of Hawaii at Maui, Kahului, HI 
 Mt. Hood Community College, 

Gresham, OR 
 Carroll College, Helena, MT 
 Proto-Type Wind Turbine, Medicine 

Bow, WY 
Robert Phillips – Operations Manager  

 35+ years of experience 
 Computer Information Sciences – Boise State University – 

1994 

 Bureau of Land Management,  
Task Order 1, Phase 3, Various 
locations 
 Flathead County, Kalispell, MT 
 Fairchild Air Force Base, Spokane, WA 
 Department of Energy, Hanford, 

Richland, WA 
 City of Lafayette, Lafayette, CO 
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Team Member Qualifications Project Experience 

Scott Tyra - Operations Manager  

 26 years experience in construction management, 
implementing a variety of mechanical, electrical, plumbing 
and energy management projects 

 Experience managing large construction projects valued 
upward of $100M 

 Managed projects on over 40 military sites worldwide 

 University of Washington Bothell -- 
Cascadia Community College 

 Skamania County, WA (Phase 1) 
 C-TRAN 
 Stevenson-Carson School District, WA 
 Clark County, WA 

Scott Harthorne - Operations Manager  

 Experience implementing a performance contracts in the 
Washington and the Northwest Region 

 Seven years of experience as a project manager and three 
years as a project engineer with other organizations  

 Extensive experience managing construction in sensitive 
hospital and lab settings to minimize impact on operations  

 BS, Construction, Arizona State University 

 Snohomish County, WA (Facilities) 
 Snohomish County, WA (Evergreen 

State Fairgrounds) 
 Snohomish County, WA (Fleet) 
 City of Bellingham, WA 
 Metro Parks Tacoma, WA 
 City of Puyallup, WA 
 City of Coeur d’Alene, ID 

Peter Ekstrom - Performance Engineer  

 Managed a group of five Energy Solution Development 
Engineers responsible for over $50 million in lifetime 
guarantees in the Pacific Northwest 

 18 years working in the HVAC industry as an Energy 
Analyst and Energy Engineer 

 Conducted over 200 commercial and industrial energy 
audits 

 BS Mechanical Engineering, Portland State University, OR 

 Snohomish County, WA (Facilities) 
 Snohomish County, WA (Evergreen 

State Fairgrounds) 
 Snohomish County, WA (Fleet) 
 City of Bellingham, WA 
 Metro Parks Tacoma, WA 
 Clark County, WA 
 City of Puyallup, WA 
 University of Washington Bothell -- 

Cascadia Community College 
 Mt Hood Community College, Gresham 

OR 
Sandy Spencer - Performance Assurance Manager  

 17 years of experience 
 Certified Measurement and Verification Professional 
 Member, AEE and Association of Professional Energy 

Managers 
 Portland Community College & Portland State University, 

General Studies 

 Skamania County, WA (Phase 1) 
 C-TRAN 
 Stevenson-Carson School District, WA 
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77..  EENNEERRGGYY  SSTTAARR  PPoorrttffoolliioo  MMaannaaggeerr  
 

A description of the ESCO’s familiarity with EPA’s ENERGY STAR Portfolio Manager 
and other benchmarking tools. 

 
The U.S. Environmental Protection Agency recognized Johnson Controls with a 2010 
ENERGY STAR Partner of the Year Award. In 2009, we trained approximately 425 field 
personnel in North America on ENERGY STAR tools and applications and benchmarked 
more than 900 buildings through the ENERGY STAR Portfolio Manager tool. We have 
local resources ready to apply our lessons learned and maximize the outcome of this 
project. 
 
In addition to ENERGY STAR, we apply other comparison tools to assess specific types 
of facilities such as aquatic centers, wastewater treatment plants or water systems 
(assessment of water loss).  
 
 

88..  PPrroojjeecctt  CChhaalllleennggeess  
 

A discussion of problems experienced on projects and the remedy for those 
problems. 

 
As an energy services company, Johnson Controls assumes responsibility for resolving 
problems in order to deliver the cost and performance guaranteed by contract. Below 
are some of the problems that can be encountered on performance contracts and the 
ways we seek to minimize them.  
 
Equipment performance. In construction, a variety of performance issues can arise 
due to either equipment or installation problems. To be able to remedy problems, it is 
essential to set up trends and begin monitoring as soon as we install and establish 
control of equipment. For example, our monitoring of an aquatic center helped us 
diagnose and remedy issues with a complex installation involving an equipment vendor 
and multiple subcontractors. As the ESCO, we brought all parties together to identify 
and remedy the issues. 
 
Scheduling and notification: Installation needs to be closely coordinated with the 
customer to minimize disruption. Key factors for success include having qualified 
construction management personnel on site, regular meetings with the customer to 
review upcoming and recently completed work.  
 
Rebates. While utility rebates are not a guaranteed benefit, they can be an important 
part of the financial plan for a project. To clarify expectations, we have adopted the 
practice of documenting correspondence with utility providers in our energy services 
proposals.  
 
Operating information: Savings estimates depend on accurate information regarding 
how a facility has been or will be operated in terms of factors such as schedules or 
setpoints. Whether based on data logging or input from staff, pre- and post- operating 
conditions must be confirmed with all appropriate decision-makers. Establishing the 
appropriate contract review processes is an important responsibility of the development 
team. 
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Safety: Nothing is more important than safety on our projects. Over the past five years, 
our regional energy solutions team has not experienced an injury, and we participate in 
Johnson Controls “Alive after 5” program and other safety training initiatives. We discuss 
safety issues with the customer, ensure that we have asbestos surveys or other 
information necessary for safety planning, and develop site-specific safety plans. All 
subcontractors must follow our safety policy, and our staff clearly understand that they 
are expected to stop work when they see violations. 
 
 

99..  TTyyppiiccaall  PPrroojjeecctt  SSttaaffffiinngg  
 

What is the makeup of a typical project team with regards to local (WA, ID, OR) vs. 
outside the region staffing. 

 
All Washington projects are overseen by staff from our Seattle, Bothell, Spokane or 
Portland offices. As a first choice, we draw upon our local resources, but may tap staff 
from outside the Pacific Northwest if local staff are not available in the time frame 
required by the customer or if specialty expertise is required.  
 
Our Area General Manager is based in Portland and is available to work directly with 
DES and its client agencies to ensure successful participation in the DES program.  
 
There are several specific ways in which our local team utilizes our national network: 
 
 Procurement is reviewed with our national procurement manager in order to 

achieve superior pricing though volume purchasing. 
 Specialists provide guidance to the local team on specific solutions. For example, 

our water team has extensive experience with a range of solutions specific to 
water utilities, including leak detection, automated metering, and right sizing and 
typing of meters. They would advise the local team through development and 
installation.  

 Engineering and risk reviews conducted with staff from outside the Pacific 
Northwest gives the customer the benefit of our national expertise. This peer 
review reduces project risk for customers. 
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Minimizing your project costs 

We manufacture HVAC equipment 
including airside products, YORK® chiller 
products, condensers and condensing 
units, indoor packaged equipment, 
outdoor packaged equipment and 
variable refrigerant flow systems.  

We also manufacturer of HVAC control 
products including actuators, dampers, 
valves, sensors, thermostats, and 
variable speed drives. 

Our clients benefit since Johnson 
Controls can reduce layers margin 
and overhead added to equipment. 
This makes ECMs less expensive and 
allows for a larger project so savings 
go further. 

 

MMAANNAAGGEEMMEENNTT  AAPPPPRROOAACCHH  
 

1100..  OOrrggaanniizzaattiioonnaall  SSttrruuccttuurree  
 

The ESCO's organizational structure and management approach to the project. 
Clearly describe the roles and responsibilities of typical ESCO staff who will be 
assigned to any project obtained under this selection and of any sub-consultants 
included on the ESCO's team. For sub-consultants, describe the ESCO's prior 
experience working with the sub-consultant. 

 
Approach to Performance Contracting 
The first step in our approach to performance contracting is to confirm the customer’s 
goals, needs and financial requirements. This allows us to formulate a performance 
contracting program that aligns with the goals of the 
customer. Our program fits into four distinct categories: 
 
 Customer Goals – Support customer goals at the 

infrastructure, management and political levels to 
ensure maximum program impact. 

 Energy and Resource Efficiency – Increase energy 
and resource efficiency, while reducing energy 
costs throughout the customer’s infrastructure. 
This may include the application of ENERGY 
STAR and LEED certifications, as well as 
renewable energy sources. For many recent 
clients, this has included inventorying and 
invoking strategies that reduce energy emissions 
to support larger client strategies and efforts in 
making each of client’s businesses sustainable. 

 Facility Improvements – Use energy and related 
operational efficiencies to fund needed deferred 
maintenance, capital improvement and related 
needs while ensuring compatibility with existing 
systems. 

 Maintenance Management Tools & Support – In 
most situations, our client’s facility management 
team has limited budgets and employees with 
ever-expanding responsibilities as new buildings 
come on line (without increases to the 
maintenance team). Our projects focus on 
supporting the Facility Management team by 
providing them with more updated equipment, 
less deferred maintenance and tools like a major 
equipment standard to ensure existing and future 
systems compatibility and a centralized building 
automation system to help the team do more with less. 
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Johnson Controls will have overall responsibility for engineering, design, project 
management, site coordination of subcontractors, schedule management, and 
coordination with each individual facility owner’s project team. Johnson Controls will 
manage the installation of all systems, and under our direction and supervision, the 
subcontractors will perform the work for all mechanical and electrical systems. A 
Johnson Controls engineer or sub consultant, licensed in Washington, will perform 
design approval for the work. Johnson Controls will perform review and approval of 
drawings. 
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Support Organization for Washington 
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Keeping Washington in the Green 

Our policies and procedures do more than 
allow our teams to bring faster savings to the 
State. Our proprietary tools prompt our teams 
to investigate all potential improvement areas, 
depending on the specific facility. Innovative 
ideas are shared via a company-wide data 
base based on facility-type so lessons learned 
can be shared and implemented without 
compromising development schedules. 

Team members have access to resources locally and throughout our organization, along 
with third-party partnering organizations and resources. The following chart shows some 
of the national resources that may assist on State projects, as required. For example, 
our current project with King County Wastewater Treatment Division draws upon our 
team that brings national expertise in wastewater projects. 
 

 

 
 

1111..  PPrroojjeecctt  SScchheedduulliinngg  
 

The ESCO’s policies and procedures for managing and delivering its committed work 
products in a timely fashion within contractual obligations, including project 
development, construction, and post implementation verification. 

 

Faster Development and 
Consistent 
Processes 

 
An ESCO’s agility is an important selection 
consideration when implementing facility 
audits. Can the ESCO quickly move at the 
direction of the client? For the State, we can 
readily conduct a comprehensive project 
due to our experience and proprietary 
development tools. As we define a project, 
we draw upon our database of scope 
descriptions and documentation and refine 
those for the customer’s situation. We make 
it our business to be well-prepared to 
mobilize with short notice and with the 
flexibility necessary to develop a project that 
truly meets the needs of our clients. When 
budgets are tight and our solutions free up 
dollars for other pressing budget concerns, 
we cannot afford to delay our client’s 
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Keeping Washington in the Green 

Our policies and procedures do more than 
allow our teams to bring faster savings to the 
State. Our proprietary tools prompt our teams 
to investigate all potential improvement areas, 
depending on the specific facility. Innovative 
ideas are shared via a company-wide data 
base based on facility-type so lessons learned 
can be shared and implemented without 
compromising development schedules. 

schedule. The faster we are able to design and implement a project, the sooner 
savings are realized.  
 
The care taken in development to create a well-defined scope and measurement and 
verification plan establishes the foundation for a smooth installation and post-installation 
process. Our operations manager and performance engineer will be involved throughout 
development to identify issues that need to be addressed. The operations manager will 
identify the onsite resources required to drive a timely installation  
 
 

Communication During Installation 
Our operations manager will establish a weekly 
customer meeting to review progress and 
upcoming work. This regular communication is 
critical to keeping the project on track. 
Performance engineers will be engaged 
throughout to ensure that the tasks outlined in 
the measurement and verification plan are 
followed in a timely manner. Setting up trending 
and monitoring as soon as possible allows the 
performance engineer to identify and resolve 
issues quickly. 
 

  



 

© 2013 Johnson Controls, Inc. – Proprietary and Confidential Page 23

Helping Washington Achieve 
Energy-Savings Performance Goals 

 
Highlights of our Energy Efficiency Toolset 

Component Function Benefit to the State 

The Playbook  

Internally documents our business operating model 
and provides a step-by-step approach to creating 
client value and efficiency. The approach is 
comprehensive and includes all project phases 
from development through installation and ongoing 
verification of savings. 

The Playbook ensures an efficient and 
consistent client experience throughout 
the life cycle of a project at one or multiple 
locations. Our commitment to the State 
does not end when construction is 
complete. 

Field Surveyor Tool 

Streamlines facility data collection and creates a 
comprehensive profile of the State’s current 
environment. It enables our engineers to survey 
multiple client sites using common tools and 
templates. Survey information is then transmitted 
automatically to a central server to be shared with 
other members of the Solutions design team for 
immediate access to facility information. 

Consistent terminology and methods for 
capturing information drive consistent 
results and lower costs for the State, while 
increasing solution quality. This is 
especially useful over multiple locations. 

Solutions Catalog 

Since our solutions are categorized by asset type, 
our design engineers have instantaneous 
information on the most innovative solutions 
available to date. The Solutions Catalog is cross-
referenced with standard facility publications, 
ensuring quality and consistency in the 
implementation and operation of proposed 
solutions. 

This catalog provides our engineers with 
on-site access to information regarding 
optimal solutions, enabling rapid 
development of world-class solutions. 

Expert Connection 

Provides our project teams with access to a 
database of Johnson Controls’ subject matter 
experts, including those actively involved in 
renewable energy, LEED/ENERGY STAR, 
alternative fuel/fuel choice and fuel purchase 
applications.  

Expert Connection enables us to develop 
the best and most innovative solutions for 
the State. Access to experts also speeds 
development, while ensuring that high 
quality, financially sound solutions are 
implemented for the State. 

Energy Modeling 
Tools 

Energy Modeling utilizes a whole-building 
approach. It considers all building energy systems 
in relationship to each other, as well as the building 
outer shell, allowing for a more realistic analysis. 
 

 Streamlines the energy analysis 
process – faster development 
means the State realizes savings 
sooner. 

 Optimizes the State’s savings – we 
look at every available solution all 
savings are realized. 

 Reduces project risk – by 
developing precise existing 
conditions, we are able to 
accurately identify savings 
potential. 

Document Manager 
Tool 

The file and data-sharing module accomplishes the 
automatic transfer of documents, files and other 
information to all members of a client’s sales and 
engineering team. 

Information sharing tools drive team 
collaboration, improving team focus and 
accountability for the development of 
innovative client solutions. 
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Highlights of our Energy Efficiency Toolset 

Component Function Benefit to the State 

Customer Solutions 
Modeler  

We use this proprietary financial tool to complete a 
detailed financial analysis of the potential project in 
order to most accurately model the financial affects 
on the client.  

In a workshop setting, the State can 
review the various project options and ask 
questions about the pros/cons of each 
option.  
The State has full control of the project 
outcomes as well as the various options 
investigated, which allows for dynamic 
modeling of interest rates, capital 
contributions, operational savings, and 
estimated costs. 
Working together, we will the most 
advantageous business case for the 
State’s needs and priorities.  

 
 

1122..  MMaarrkkeettiinngg  tthhee  DDEESS  EEnneerrggyy  PPrrooggrraamm  
 

The ESCO’s approach to marketing the DES Energy Program to potential client 
agencies in conjunction with DES personnel. 

 
Johnson Controls extends the reach of the DES Energy Program by actively promoting 
performance contracting within public sector organizations throughout the state. Our 
account executives market to local government, K-12, higher education, health care and 
state government. Staff regularly attend conferences and tradeshows and participate in 
ongoing efforts to learn about the needs of their public sector segment, to educate 
decision makers and to identify potential energy projects.  
 
When potential customers appear to be viable candidates for performance contracting, 
we explain how the DES Energy Program can facilitate the process. Our account 
executives are knowledgeable about the DES Program and can explain how it brings 
expertise and streamlines contracting. We identify instances where DES participation in 
meetings will be important for advancing a customer’s interest in performance 
contracting. For example, decision makers in the public sector often need to hear from 
the DES as a trusted advisor who can explain the Washington legislation. Through these 
efforts, we direct potential client agencies to DES as a source for further information. 
 
 

   



 

© 2013 Johnson Controls, Inc. – Proprietary and Confidential Page 25

Helping Washington Achieve 
Energy-Savings Performance Goals 

1133..  MMiinniimmuumm  SSiizzee  PPrroojjeecctt  
 

What is the minimum size project your firm would consider viable. 
 
Johnson Controls works on projects of all sizes, from a single chiller replacement, for 
example, to state-wide, large-scale projects. The viability of the project depends on 
certain factors including available financing, client’s willingness to incur debt, return on 
investment, and the customer’s internal expertise and availability to implement projects. 
Our team has undertaken a number of projects under $200,000 for Washington 
customers.  
 
 

1144..  CCoommmmuunniiccaattiioonn  wwiitthh  tthhee  DDEESS  EEnneerrggyy  
PPrrooggrraamm  

 
The ESCO’s approach to effectively communicate project information with the DES 
Energy Program prior to sharing with client agency. 

 
We recognize the importance of being on the same page with DES when 
communicating with the customer. Of particular importance is Johnson Controls-DES 
review of key project elements such as proposed audit scope, measurement and 
verification plans or fee proposals prior to presentation to the client. We appreciate the 
willingness of DES project managers to work through draft documents with us in a 
collaborative fashion. 
 
We include DES project managers on correspondence, and meeting invitations. We 
recognize that DES project managers have multiple projects to attend to, and we 
provide briefings and meeting minutes when DES project managers are unable to attend 
client meetings.  
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1155..  AApppprrooaacchh  ttoo  PPrroojjeecctt  DDeevveellooppmmeenntt  
 

The ESCO’s approach to project development from marketing to delivering the ESP. 
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1166..  CCoonnttrraaccttiinngg  aanndd  PPrriicciinngg  
 

The method for contracting the installation of the measures, maintaining cost 
competitive pricing, and whether the ESCO uses open book pricing. 

 

Project Management  
Whenever a project is initiated, a Johnson Controls installation manager will ensure 
accountability for meeting all project requirements for a successful long-term installation. 
The project team will be selected based on the specifics of complexity, schedule, and 
size. By leveraging our local relationships in the construction community as well as our 
extensive presence in Washington, we will have the ability to deliver projects on time 
and within budget. Equipment and material is ordered using our national purchasing 
agreements to obtain the best pricing and delivery. We also can utilize local suppliers to 
leverage logistical advantages and existing positive relationships between the facilities 
and suppliers.  
 
We will work closely with State staff in selection of subcontractors and equipment. 
Where appropriate, we will hold workshops with staff to review equipment options.  
 
Scheduling and Budget Controls  
Scheduling Controls. To control work scope, costs, and schedules, our Project 
Management methodology creates a feedback and control system that effectively 
manages project implementation. Emphasis will be placed on creating a detailed scope, 
schedule, budget and technical performance plan. Actual performance will be carefully 
monitored and compared to plan. Where performance and plan deviate significantly, 
variances will be highlighted and analyzed for appropriate management and corrective 
action.  
 
Budget Controls. Since 
Johnson Controls bears 
the cost risk of 
performance contracts, 
we carefully control the 
investment costs of 
energy efficiency 
measures so that they do 
not exceed their recovery 
through fixed annual 
payments. Effective 
control depends upon an 
accurate budget plan, 
frequent monitoring of 
costs and rapid response 
to developing cost 
problems.  
 

  

Labor 

Materials Cost

Fees

Customer 
Improvements

Labor

Materials Cost

Fees

Customer 
Improvements

Johnson Controls Other ESCOs

Our innovation and 
purchasing power 

means you get 
more

improvements for 
your money

Lower 
Direct 
Costs
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The objective is to develop a solid plan with all costs identified, thus minimizing 
construction and operation and maintenance variance. In addition to accurate 
engineering estimates, Johnson Controls is able to reduce project costs by:  
 
 Executing blanket contracts at favorable rates, based on large combined 

purchases.  
 Distributing our overhead over a large business base.  
 Limiting subcontract cost overruns through firm fixed-price subcontracts.  
 Using our knowledge of local market conditions to select best value subcontractors.  

 
We are able to decrease the costs of project based on pricing advantages that we bring 
to our clients including:  
 

 Average 20% savings on major mechanical equipment  
 10% savings on lighting equipment  
 Avoidance of subcontractor material and general construction (GC) overhead and 

profit (OH&P)  
 
Overall cost to the customer is a function of not only the fee structure, but also the 
underlying project costs. Our policies and practices lead to overall cost-effectiveness. 
 
Guaranteed Maximum Price: We will provide a guaranteed maximum price for the 
facility improvements in the project. There will be no change orders unless the 
customer requests additional scope, or conditions are encountered that all parties 
agreed could not have been reasonably foreseen. 
 
Construction savings credited to the customer: As we move into installation, we 
work hard to reduce project costs by getting better equipment pricing, re-verifying 
subcontractor scopes and tightening subcontractor pricing. Through the open-book 
process, we will reconcile costs with the customer, and if we are able to complete the 
project for less than the guaranteed maximum, we will credit the customer the savings. 
The customer can opt to take the saving in the form of additional work or a refund. 
 
Purchasing Power: As a Fortune 100 company, and the largest ESCO in the United 
States, our volume with major manufacturers is significant. In some cases, JCI is among 
the manufacturers’ largest customers. As a result, we are afforded discount levels, 
which are passed on to our customers, commensurate with those volumes. For 
example, our national lighting team achieves significant discounts for a full range lighting 
products. Because equipment purchases typically constitute 35% of 
performance contracting construction costs, these discounts have a 
substantial impact on the overall project cost-effectiveness. 
 
Some of our competitors assert that our status as an equipment manufacturer limits 
customer choices. In fact, the opposite is true. We can provide countless examples 
where we have installed products made by a range of controls and HVAC 
manufacturers. For example, at Fairchild Air Force Base we installed Alerton controls 
worth over $2 million. Within our performance contracting team, our commitment is to 
honor customer preferences.  
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Where appropriate, 
however, we can offer 
customers the additional 
benefits of manufacturer 
discounts. Johnson 
Controls has long been 
known as a leader in 
HVAC controls and 
building automation 
systems. Additionally, with 
the acquisition of York 
International, Johnson 
Controls can now provide 
industrial/commercial 
HVAC products including 
air-cooled and water-cooled chillers, central air-handling equipment, single-package 
units, and air-distribution systems. For Johnson Controls products, we can provide the 
State with better pricing by working directly with the factory and avoiding layers of mark-
up that other energy services companies would have to add to the project.  
 
The installation manager will be vitally concerned about prediction of future cost, 
schedule, and technical status. The Job Progress Meeting presents a forum for all 
participants (the customer, Johnson Controls, and subcontractors) to resolve problems 
and coordinate scheduling. The Project Manager will hold these meetings on a regularly 
scheduled basis (daily, weekly) to review project status and direct appropriate actions.  
 
Johnson Controls provides all project services required for the management and 
construction through the use of our own employees and quality subcontractors. In all 
cases, we provide detailed direction to the personnel involved to maintain cost, 
schedule and quality control. We conduct all work in compliance with applicable 
codes and standards.  
 
Dependent on the scopes of work, we may employ subcontractors or consulting 
engineering firms to provide a portion of the services. Our experience leads us to select 
the best project team from a combination of internal and external resources that allow us 
to most effectively manage our risks and deliver our guarantees.  
 
Selection and management of subcontractors is Johnson Controls strength, and we are 
among the largest users of subcontractors in the U.S. for energy-efficiency related 
projects. We select the supplier that can provide the best value for our customers in 
terms of quality, cost, and responsiveness. Through years of experience working with 
subcontractors on a wide array of projects both in Washington and around the country, 
Johnson Controls has developed relationships with a large cadre of subcontractors who 
have demonstrated the ability to provide quality, cost-effective services and support. 
Each of Johnson Controls' offices maintains a database of these qualified contractors in 
their geographic area who have the demonstrated capability to perform. This database 
is driven by the initial and periodic evaluation of potential subcontractors and the 
development of a contractor profile.  
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Once we identify particular subcontractors, we negotiate a contract with the terms and 
conditions that provide the best mechanism for managing the provision of services or 
materials while being fair to the interests of all parties. We establish performance-based 
contracts with vendors so we are assured of obtaining quality service. Our vendor 
management plans enable us to track and control costs and performance as closely 
as if we were doing the work ourselves. Most importantly, we retain full accountability for 
all work that our subcontractors perform.  
 
Management of Subcontractors  
We manage subcontractors using the same tools we use to manage our own costs: 
defined scope of work, performance reviews, and budget review and analysis. We will 
consult with the State to identify potential subcontractors and review selection of 
subcontractors.  
 
Defined Scope of Work/Costs  
We negotiate fixed-price or time and material contracts with our subcontractors; 
depending on the structure of the prime contract, we may include performance-based 
incentives that are directly connected to contract fees. Our subcontracts include a 
definitive scope of work and specific contract deliverables as appropriate. These 
subcontracts also include “flow down” provisions from the prime contract. We 
incorporate our contract clauses for personnel conduct, security, dress codes, etc. into 
each of our subcontracts. We include a requirement within all of our subcontracts to 
establish an internal quality control program and agreement that allows us to conduct 
periodic inspections of subcontractor designated work areas.  
 
Open Book Pricing  
Having conducted projects for hundreds of school districts, state agencies, local 
governments and higher educational facilities, Johnson Controls is familiar with open 
book pricing. As a Department of Energy Super ESPC provider for over 20 years, 
Johnson Controls has provided global open-book pricing for government ESPC 
contracts including the Pentagon and the Denver Federal Center. Thus we have a 
structured process for tracking and reporting job costs, maintaining cost accounting 
records on authorized work performed under actual costs for labor and material, or other 
basis requiring accounting records that we will utilize. We have worked with DES to 
determine what type of open book pricing procedures will be followed on projects, and 
will continue to improve our processes accordingly to provide requested documentation.  
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1177..  TTiimmeellyy  CClloosseeoouutt  
 

The ESCO’s procedures for timely closeout of construction projects delivery of O&M manuals, commissioning reports and other 
pertinent paperwork to the DES Energy Program and the client agency. 

 

Timely Closeout Process 

 Develop Punch List Deliver Owner’s 
Manual/Documents Conduct Training Conduct Customer 

Walkthrough 
Prepare Closeout 
Documentation 

Conduct Closeout 
Meeting 

O
b

je
c
ti

v
e
 • Develop project completion 

action item list 
• Document incomplete 

items / open issues 

• Provide client with 
complete set of 
documentation for all 
EEMs 

• Train operations and 
management personnel on 
system operation 

• Conduct client tour of the 
completed project 

• Prepare a detailed 
project closeout 
procedure 

• Ensure that all 
documentation is 
complete 

• Conduct meeting with 
client contract and 
technical personnel 

• Ensure all cost, 
schedule, and technical 
criteria have been met 

T
e

c
h

n
iq

u
e

s
/

M
e
th

o
d

s
 

• Perform formal inspection 
of all EEM systems / 
equipment 

• Prepare a punch list for 
each EEM 

• Document the as-built 
design of each EEM 

• Determine training method 
• Determine training material 

requirements 
• Develop course outline 
• Conduct training 

• Perform informal walk-
through of all EEM systems 
/ equipment 

• Verify that there are no 
unresolved punch list items 

• Perform subcontractor 
closeout 

• Perform project 
closeout 

• Submit final billing to 
client 

• Complete EEM 
installation phase 

• Begin performance 
monitoring phase 

 

T
o

o
ls

 

• EEM technical manual 
• EEM matrix 

• Equipment manuals 
• As-built drawings 

• Owner's manual 
• Training agenda 
• Training courseware 
• Training checklist 
• Audiovisual materials 

• Overhead projector 
• Training mockups 
• Training devices 

• Subcontractor 
closeout form 

• Project closeout report 
• EEM closeout report / 

subcontractor EEM 
closeout report 

• None 

D
o

c
u

m
e
n

ta
ti

o
n

 • Punch list 
• Punch list cover letter 
• Service binder 

• Owner’s manual • Training acceptance forms • Receipt and acceptance of 
services form 

• Johnson Controls 
performance evaluation 

 

• Performance-Based 
Contracting certificate 
of completion 

• Meeting agenda 
• Meeting minutes 
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1188..  RReeqquuiirreedd  DDooccuummeennttaattiioonn  
 

The ESCO’s procedures for timely submittal of required documentation to 
Departments of Revenue, Employment Security, and Labor and Industries. 

 
For Washington projects, we file the initial intent to pay prevailing wages with the 
Department of Labor and Industries, and this is distributed to first-tier contractors. Before 
subcontractors begin work, we verify on the Labor and Industries website that they have 
filed their intents. As soon as subcontractors complete work, we make sure that 
subcontractors file affidavits of wages paid. Completing this in a timely manner is 
important in order to avoid delay in closing out a project.  
 
We have a tax department that provides monthly payment to Department of Revenue. 
 
 

1199..  MMiittiiggaattiinngg  RRiisskkss  
 

The ESCO’s approach to mitigate risks associated with guaranteed cost, savings, 
and performance. 

 
Johnson Controls has implemented controls and processes to evaluate and manage risk 
so that we can optimize the project and deliver guaranteed cost, savings, and 
performance to our customers.  
 
Standards for Improvement Measures: We looked across the types of measures that 
included in our performance contracts across the country. For more than 70 measures, 
we developed specific standards for how those measures are developed and analyzed. 
This means that the audits and proposals received by Washington customers conform 
with our peer-reviewed standards for factors such as measurement and verification 
methods, calculations, or scope documentation. Non-standard, customized measures 
will receive rigorous review with our subject matter experts regarding technological, 
commercial and performance risk. 
 
Role of Operations Manager: Our operation manager, who oversees your project 
implementation and has over twenty years of experience in the industry, will be directly 
involved in development of the energy services proposal. They walk the sites to assess 
constructability and seek subcontractor bids to validate pricing and help identify issues 
with the scope that must be addressed. Their involvement mitigates risk of 
constructability and other factors that affect pricing. 
 
Measurement and verification: Savings risk can be mitigated through data logging or 
other measurements taken during the audit process. Well-developed energy models 
further add to an accurate picture of energy performance in order to mitigate savings 
risk. The individuals serving Washington have over ten years of experience in this skill. 
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Internal Risk Review: At several points during development of an audit and proposal, 
the Washington development team will review the project with others in company. 
Technologies that have less of a track record receive greater scrutiny. The operations 
manager will prepare a risk log that identifies risks, describes their potential impact on 
the project, and proposes how the risks should be mitigated. 
 
Customer Education: We educate the customer about risks that they assume. This can 
include identifying factors beyond our control, such as utility rates, that could affect their 
energy costs. A key customer education step is a measurement and verification 
workshop where we explain alternate approaches so that customers can weigh the risk 
mitigation benefits and costs.  
 
Safety and Ethics: Johnson Controls’ commitment to strong safety and ethics policies 
and regular training for all employees protect all parties involved in a performance 
contract.  Our Energy Solutions group has not had an injury on the job in the last five 
years. 
 
Commitment to the Industry and to Our Customers: Johnson Controls has been in 
the performance contracting industry for over 30 years honoring our guarantees. 
Ultimately, project risk is mitigated by selecting a company with the strength and integrity 
to live up to its commitments. 

 
 

2200..  EEPPAACCTT  TTaaxx  CCrreeddiittss  
 

The ESCO’s approach to sharing EPACT tax credits with client agencies. 
 
The Energy Policy Act created Section 179D of the federal tax code, which provides tax 
deductions for energy efficiency improvements in commercial buildings. Public entities, 
though tax exempt, may allocate the deduction to the primary designer of a qualifying 
project. To qualify for deductions, projects must be placed in service prior by December 
31, 2013 when the program sunsets. For Washington DES projects expected to be 
installed before that date, we will first evaluate the expected savings to determine 
whether the project meets the 179D requirements for lighting, HVAC, or envelope 
improvements. How any expected benefits of this deduction will be applied to a project 
will be then determined as part of the overall review of project costs and fees prior to 
issuance of a contract. Also, due to the negative publicity directed at the federal General 
Services Administration regarding its application of this incentive, we recommend that 
customers consult their legal staff regarding how the sharing of this incentive is 
administered. 
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Spending with diverse suppliers  

In 2003, Johnson Controls joined the Billion 
Dollar Roundtable, an organization 
comprised of U.S. corporations that spend 
more than $1 billion annually with minority- 
and women-owned businesses. No other 
ESCO is a member of this elite 
organization. 

Johnson Controls currently has more than 
600 diverse suppliers representing more 
than 50 product and service categories, 
and more than $1.88 billion in purchases 
from diverse firms. 

2211..  AApppprreennttiicceesshhiipp  TTrraaiinniinngg  PPrrooggrraammss  
 

The ESCO’s experience and approach to meeting the public works requirements for 
apprenticeship training programs as directed by Chapter 39.04.320 RCW. 

 
Johnson Controls reviewed the public works requirements for apprenticeship training 
programs and will ensure that compliance is integrated into the development of our 
performance contracts with the State of Washington. Once a desired project is defined, 
our first step is to identify the types of trades and crafts likely to be used, allowing us to 
create a plan for apprenticeship for review with the State’s Project Manager. Based on 
this plan, we will build requirements into subcontracts to ensure that requirements are 
met and that sufficient documentation is provided to the State. 
 
 

2222..  MMiinnoorriittyy  aanndd  WWoommeenn  OOwwnneedd  BBuussiinneessss  
 

How Minority and Women Owned Business (MWBE) enterprises will be utilized on 
the project. 

 
Healthy communities are diverse. As a member of the Billion Dollar Roundtable, an 
organization comprised of only 18 U.S. corporations that spend more than $1 Billion 
annually with minority- and women-owned businesses, Johnson Controls has a formal 
process to promote diverse supplier candidates and help our customers meet their own 
diverse business participation goals. Whenever 
possible, we select local business to help us 
complete a project, in particular, diverse business 
entities. 
 
During the development of a project, we will seek 
customer input on their MWBE goals or other 
workforce utilization or development goals. Once 
measures are selected for a project, our 
Operations Manager will determine what types of 
subcontractors will be needed, then identify 
potential MWBE enterprises, relying on our 
experience with firms in the area and on input 
from our client.  
 
Where appropriate, our director of diversity 
development can assist customers to develop a 
comprehensive strategy that leverages 
performance contracting to further workforce 
development goals. For example, we can identify 
ways to overcome challenges that smaller, 
emerging firms face in pursuing public works 
opportunities. This could include mentoring, 
purchasing or bonding support, or defining scope 
in ways to expand opportunities for smaller 
businesses. 
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2233..  RReeccyycclliinngg  MMaatteerriiaallss  
 

The ESCO’s policies and procedures for recycling materials such as lamps, ballasts, 
fixtures, ceiling tiles, and other recyclable material. 

 
Johnson Controls has demonstrated a corporate commitment to environmental 
stewardship and recycling and has been rewarded nationally for its efforts. Our 
emphasis is on recycling. Refrigerants, PCB lighting ballasts, scrap metal, as well as 
many other items are recycled where possible to produce revenue that will contribute to 
the improvements in the facility and reduce contributions to landfills. A few examples 
which may be encountered: 
 
 PCB ballasts and fluorescent lamps: Johnson Controls has national and local 

contracts with PCB ballast recyclers and lamp recycling firms. We will ONLY use 
certified firms to dispose of PCB ballasts or fluorescent lamps. In addition, 
recycling and disposal services include documentation that proper regulations 
have been followed every step of the way ensuring that our customers are 
protected from any future liability. 

 Lighting Fixtures: Metal lighting fixture housings are typically recycled. 
 Asbestos: Johnson Controls will help the customer identify asbestos during our 

study of the facility. 
 Containment or abatement will be completed by the customer, a certified state 

agency or a certified asbestos abatement company. We have worked well with a 
number of asbestos abatement companies. 

 Ceiling Tiles: Johnson Controls will work with the customer to determine if these 
materials are of value to them at this facility or others that they manage since 
often the same ceiling materials may be of great value as replacement. Another 
option is to work with one of a number of ceiling tile manufacturer’s who offer 
recycling programs. The tiles mineral fibers are reclaimed and utilized to 
manufacture new ceiling tiles offering a much better solution than disposal. 

 CFCs: All CFC refrigerants may be recovered by the customer, a certified Johnson 
Controls technician or certified subcontractor and either sold at prevailing market 
rates or stored for use by the customer to utilize in other equipment which may 
require the continued use of that refrigerant. 

 Cardboard and Packing Materials: Materials will be crushed at the customer 
location if available to us, a local recycling facility or hauled to our offices which 
all practice recycling of all office and packing materials 

 Other Recyclable Materials: Materials could include concrete, glass, batteries, 
paint, asphalt, metals or fiberglass insulation. Rather than the project costs 
include disposal costs, very often these materials and others can be recycled for 
little to no cost other than the cost of transportation. These solutions not only 
save the projects money but also are a healthy alternative to the growing 
concerns with landfills and consequential environmental damage. 
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2244..  HHaazzaarrddoouuss  MMaatteerriiaallss  
 

How potential hazardous materials encountered in the installation of energy efficiency 
measures will be managed; and whether the ESCO has been cited by the 
Washington Department of Ecology, Federal Environmental Protection Agency, or 
any other regulatory agency for inappropriate handling, transportation or disposal of 
hazardous materials. If cited what was the ESCOs remedy. Being cited does not 
automatically constitute disqualification as an ESCO. 

 
Hazardous materials encountered during the course of the project will likely fall into 
three categories: (1) chemicals, if any, that Johnson Controls will use to perform the 
contract, (2) components of electrical equipment that will be replaced (for instance, 
ballasts and fluorescent lights), and (3) building materials (usually asbestos) that must 
be disturbed as part of the proposed work. Regarding (1), Johnson Controls will 
maintain complete responsibility for the management and disposal of hazardous 
chemicals, if any, which are necessary to perform the services. The company’s pricing 
will include this responsibility, and it will not have an effect on the cost to the State. 
Regarding (2), Johnson Controls recycles or disposes of electrical components in 
accordance with written company procedures at pre-approved recycling and disposal 
facilities. As long as Johnson Controls is permitted to use its pre-approved facilities, it 
will accept responsibility for potential liabilities associated with the handling, recycling, 
and disposal of such components. As with (1), the Company’s pricing already includes 
the assumption that it will retain that responsibility. Regarding (3), Johnson Controls is 
not a licensed asbestos removal contractor. However, the Company has extensive 
experience in working with licensed subcontractors to perform necessary work. The 
Company’s willingness to retain liability for the handling and disposal of asbestos-
containing materials will depend on the source of the subcontracting for the work. If 
Johnson Controls retains the licensed subcontractor to perform the work, it will also 
accept contractual responsibility for the handling and disposal of the materials. However, 
if Johnson Controls does not control the subcontractor or the place of disposal, it does 
not feel comfortable serving as a mere insurer and would request that the Customer 
seek protection from liability through its own chosen subcontractors.  
 
Relative to providing a cost analysis, all costs associated with disposal of hazardous 
materials will be addressed in our site survey, which will be performed when Johnson 
Controls is chosen for this project. We will look at all systems and components that are 
part of the project as well as any demolition or reconstruction that needs to be 
performed and provide the costs for lamp, ballast, and asbestos removal. All costs 
associated with 1, 2, and 3 above will be part of the overall contract.  
 
Johnson Controls has been cited by some regulatory agencies for inappropriate 
handling, transportation or disposal of hazardous materials. The Northwest Region has 
not had any violations. 
Process for Corrective Action 
When cited, Johnson Controls has a process in place to remedy the situation. The 
following is directly from our 657 page Safety Plan. Within 15 day of the citation, we 
provide a letter of corrective action, which includes a description of how the proposed 
hazards were corrected and the date they are corrected. We also detail procedural 
changes so past problems will not be repeated. As appropriate, employees are trained 
on the new procedures. Throughout this entire process, we adhere to the procedures 
demanded by the entity that issued the citation.  
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CCOOMMPPUUTTAATTIIOONN  OOFF  EENNEERRGGYY  BBAASSEELLIINNEE  AANNDD  PPOOSSTT--
IINNSSTTAALLLLAATTIIOONN  EENNEERRGGYY  UUSSEE  

 

2255..  MMeetthhooddoollooggyy  ttoo  CCaallccuullaattee  tthhee  BBaasseelliinnee  
 

Describe the methodology used to calculate baseline energy use and savings of 
different types of EEMs. This should include a description of various software tools 
that are utilized in the calculation process. Include the methodology used for campus 
settings that are master metered. 

 
Baseline Computation 
Throughout Johnson Controls’ history in performance contracting every project has a 
customized solutions bundle to address the specific customer’s needs and generate the 
energy savings. One major component of the overall solution is the determination of the 
baseline (energy and operational) to be used as a basis to calculate the forecasted and 
guaranteed savings.  
 
The energy baseline comes from analyzing the actual utility bills and local weather data 
from the past 2-3 years to determine energy use patterns. Johnson Controls and the 
customer will select a representative 12 month period (most recent if possible) to be 
used as the utility baseline. The 2-3 year history helps us eliminate unusual occurrences 
such as extremely cold winters, blizzards, hot spells, etc.  
 
Ventilation rates, occupancy numbers, operating hours and equipment operation and 
non-operating lighting systems (burnouts) are also factored into the baseline. In many 
cases, industry recognized third party tools are used to create thermodynamic models to 
simulate the energy consumption at specific buildings and facilities. Examples of those 
tools are DOE-2 and eQUEST. The purpose of the multi angled approach is to ensure 
an accurate baseline is used throughout the project. 
 
As a key element of our development process, we include a comprehensive 
measurement and verification workshop with the customer, wherein the customer 
participates in a complete discussion of baseline calculation methodology. 
 
Baseline Calculation Methodology 
Following is a summary of how Johnson Controls develops a baseline when utility usage 
is to be measured: 
 
1. Select a Tuning Period: The first step in developing a baseline is to identify a pre-

retrofit period of time representative of physical and operational conditions within the 
premises. In the Metrix software program, this period of time is known as the tuning 
period.  

2. Identify Relationships of Consumption to Independent Variables: A regression 
analysis is then performed on each utility meter to determine the independent 
variables that drive utility usage.  The resultant relationship(s) of utility consumption 
as a function of time, weather and other independent variable(s) is represented by 
the regression analysis calculation.  
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3. Utility Consumption Savings: For each time period being evaluated, an adjusted 
baseline is calculated by applying any necessary modifications (such as current 
weather data) to the regression analysis. This adjusted baseline represents the utility 
consumption that would have occurred had the projects not been implemented.  
Utility consumption savings is the difference between the adjusted baseline 
consumption and the actual post-retrofit consumption for the same period. 

4. Utility Cost Savings: Utility cost savings is the result of applying the appropriate 
utility unit costs to the utility units. The method of selecting unit costs is documented 
in the contract and will be used throughout the term of the agreement to assign costs 
to the physical units. Total dollar savings is the sum of the utility cost savings from 
each utility type, plus any other savings as identified. 

 
The regression analysis methodology is capable of adjustments for changes in base 
load, heating degree days, cooling degree days, and up to three other variables. The 
inclusion of any variables will be mutually agreed upon by Johnson Controls and the 
customer, and supported by regression analysis documentation. 
 
Equipment for Measurement and Verification 
Our teams use a variety of metering and tools to measure energy use. We typically use 
a combination of the following: 
 
 Combustion analyzers are used on all boiler projects by boiler technicians 
 Fluke meters are used for kW, power factor, and harmonics analysis 
 Onset Data loggers are used for temperature and pressure measurements 
 Onset Lighting loggers are utilized for measurement of lighting operating hours. 
 ACR smart readers can be used for temperature, humidity, and pressure 

measurements. 
 Alnor flow hoods are used for airflow measurements 
 Digital anemometer transverses are taken for airflow measurement 
 Smoke testing kits are utilized for assessing pressure differentials in buildings 
 Stopwatch and a bucket is utilized for many water measurements 
 Raynor temperature guns are utilized for temperature measurements in fan and 

steam systems 
 The existing energy management system is utilized for data collection 

 
Post installation the following measurement equipment is typically used for energy 
savings measurement: 

 
 Energy management system with kW sensors and meters, temperature sensors, 

pressure sensors, etc. 
 Follow-up lighting measurement with data loggers 
 Electric, gas, water, sewer meters to measure key utility usage locations are 

commonly tied into the energy management system. 
This data is then uploaded to a variety of software tools to manage and analyze the 
data. The use of verification methodologies that are technically accurate and mutually 
acceptable to both contracting parties is of paramount importance. Software tools we 
use for calculating all potential savings include a wide range of options. 
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 eQUEST – industry standard software program that models the facilities energy 

usage. 
 DOE-2 Modeling Program - analysis tool designed to allow detailed comparative 

analysis of building designs and technologies by applying sophisticated building 
energy use simulation techniques. 

 Metrix - a utility accounting program used to establish a utility bill baseline and 
subsequent comparative analysis. 

 JC-WebBench – a web-based tool that is our warehouse of building information 
from client sites that can be used to benchmark other facilities. 

 Microsoft® Excel spreadsheet software. 
 Data Logging Equipment – Data loggers are used to determine equipment 

operation throughout an extended period. 
 
We prefer the non-proprietary eQUEST®program because it is an extensive windows-
based building simulation software tool. It has been used widely by companies to 
perform load studies, understand the impact of different rate structures, and prepare 
incentive packages. Some of the more common applications include: 

 

 Building load calculation 
 Heating and cooling equipment sizing 
 Energy use analysis 
 Hourly demand analysis 
 Rate and bill analysis 
 Fuel switching strategies 
 Economic and financial analysis of various EEMs and renewable energy 

applications  
 

New M&V Capabilities with Panoptix 
Johnson Controls continues to invest in technology that reduces the cost and improves 
the effectiveness of measurement and verification. In addition to the trending capabilities 
long available through our building management system, Johnson Controls now offers 
Panoptix, a software-as-a-service product with powerful new tools to run diagnostics and 
report on building performance. Applications available with Panoptix include 
measurement and verification of energy-saving projects and greenhouse gas reporting.  
 
Master Metered Campus Settings 
For campus settings that are master metered, a variety of approaches can be used, 
depending on the customer's desire for accuracy and the amount of costs that can 
reasonably be spent on measurement and verification for the project. 

 
 An energy model of the campus can be developed using software such as 

eQUEST or DOE-2. 
 Temporary data loggers can be used to measure use at the building level. 
 In some instances, submeters can be included as part of the performance 

contracting project scope. At Central Oregon Community College, we installed 
utility grade meters. For Evergreen Fairgrounds, we installed meters that allowed 
the staff to monitor energy use at specific rental facilities. 
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2266..  MMooddiiffiiccaattiioonnss  ttoo  tthhee  BBaasseelliinnee  
 

Describe potential scenarios where a modified baseline may be proposed. 
 
The baseline may be adjusted to account for the weather, anticipated increased 
occupancy levels, legal head count, non-functional equipment, billing irregularities 
including broken meters, and code compliance as described below:  
 
Weather: Using long-term weather data, such as a 30-year Typical Meteorological Year 
(TMY) data set, during project development is a cost-effective way to minimize the 
necessity of using baseline adjustments during the contract. Johnson Controls routinely 
uses this approach to provide a cost-effective M&V plan, rather than employing costly 
weather correction baseline adjustments each year.   
 
Occupancy: In the event that there is significantly less than full occupancy at any 
building during the baseline period, the baseline usage will be adjusted to reflect the 
additional usage that would occur had there been normal occupancy. Since occupancy 
is a factor beyond our control, an agreed upon level of occupancy (Maximum Legal 
Head Count) is typically stipulated for the term of the contract.  
 
Nonfunctional Equipment: If there are large pieces of nonfunctional equipment and/or 
new equipment to be installed at the sites to be included in the performance contract, 
such as ventilation systems that clients determine should be operational throughout the 
term of the contract, the baseline will be adjusted to reflect the additional usage that 
would be expected had the equipment been running. 
 
Code Compliance: Johnson Controls will take into consideration environmental, life 
safety, security and other code compliance issues that may have an impact on baseline 
consumption for the term of the contract. All energy efficiency measures will be 
designed to comply with Washington building codes. 
 
For IPMVP based Option C energy guarantees, the baseline is routinely modified 
throughout the performance phase to account for changes in weather and or any 
variable that effects utility usage.  These adjustments are collaboratively created 
between the Customer and the ESCO. 
 
A detailed description of each of these options will be provided and discussed once 
selected as part of our project development process for both energy and water savings. 
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2277..  UUssee  ooff  MM&&VV  PPrroocceesssseess  
 

Describe the ESCO’s utilization of M&V processes in the establishment of baseline 
energy use and the post installation energy use. 

 
In recommending measurement and verification approaches to customers, we will take 
the following into consideration: 
 Expected magnitude of savings 
 Certainty of the savings 
 Potential for savings to degrade or grow over time with active management 
 Cost effectiveness and practicality of electrical measurements 
 Requirements of grant or rebate programs 
 Requirement of lenders 
 Customer’s risk tolerance 
 Customer’s need for reporting and accountability 

 
Reviewing these factors with the customer gives us direction for the measurement and 
verification plan. We also strive to propose M&V programs that fit within the cost 
requirements of the DES program. 
 
During computation of the baseline, standard M&V processes include: 
 Spot measurements of space temperatures and power consumption of 

equipment 
 Spot measurement of light levels 
 Establishing trends and analyzing trend data from existing control systems 
 Use of portable data loggers (amperage, temperature & motor runtime) to collect 

detailed building performance data 
 Identifying potential baseline adjustments  
 M&V workshops with the customer. This critical component is geared toward 

educating the customer on the purpose and value of the M&V services. It is our 
goal to have the customer fully involved in the development of the M&V plan. 

 
The most critical M&V process is the development of the M&V plan. The purpose of the 
M&V Plan establishes a roadmap describing how the performance of each FIM will be 
verified.  The M&V Plan included within the energy services proposal includes: 
 Pre- and post- conditions. These include space conditions, occupancy 

schedules, equipment runtime, facility usage patterns and any stipulated 
parameters.  

 The M&V option (A, B, C, D) to be used on a measure by measure or building by 
building basis 

 Parameters to be measured 
 Method and frequency of measurement 
 Baseline utility rates and projected escalation rates 
 M&V tasks to occur during installation and during the performance period 

 
Determination of post installation energy use will be a function of the agreed upon M&V 
option for each measure included in the project. 
 For Option A & B measures, the performance period M&V process involves 

taking measurements of the independent variables that drive energy usage. 
 For Option C measures, the performance period M&V process involves analysis 

of utility usage along with coincident local weather data and other identified 
variables.  
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A partner you can trust 

When implementing a long-term 
guaranteed contract, the financial condition 
of all potential partners should be carefully 
evaluated. We have been in business for 
128 years. In 2012, the Ethisphere Institute 
named Johnson Controls as one of the 
World’s Most Ethical Companies for the 
sixth consecutive year after examining 
more than 50,000 companies across 30 
separate industries. Washington can rest 
assured we are a solid company; we honor 
our commitments. 

 
We hold ourselves accountable 

Johnson Controls has the experience and 
the assets to provide a true performance 
guarantee. We employ a proven process 
for definition, measurement, tracking and 
reconciliation of such a contract. Johnson 
Controls assumes the risk; we do not “sell” 
the risk to an outside insurance provider. 
Therefore, we maintain a vested interest in 
the overall performance of the project. 

 

SSAAVVIINNGGSS  AANNDD  EEQQUUIIPPMMEENNTT  PPEERRFFOORRMMAANNCCEE  

GGUUAARRAANNTTEEEESS  
 

2288..  PPrroojjeecctt  CCoosstt  GGuuaarraanntteeeess  
 

The ESCO's project cost guarantee policies and procedures; 
including remedies when project costs exceed ESCO estimates. 
 
 
As the performance contractor, Johnson Controls takes the full 
financial and technical risk of the project in two ways. The 
project will be installed for project price with no cost increases 
or change orders. Johnson Controls will absorb costs in 
excess of the quoted amount, assuming there are no changes 
in client requirements or the existence of conditions that are all 
parties agree were unforeseeable. 
 
Johnson Controls will guarantee the project will come in under 
budget. Additional costs (unless due to a customer-initiated 
change order) will be borne by Johnson Controls. If actual 
costs are below budget costs, the client has the option of 
shifting those savings toward additional project work or 
receiving payment for the savings. 
 
 

  
  
  

2299..  GGuuaarraanntteeee  PPoolliicciieess  aanndd  
PPrroocceedduurreess  

 
The ESCO's energy savings guarantee policies 
and procedures, including remedies when actual 
savings are lower than the ESCO's estimates and 
guarantees, and the length of the savings 
guarantees. 

 
The performance guarantee offered by Johnson 
Controls is designed to substantially remove the 
financial and technical risk from the State. With Johnson 
Controls, the State will receive a comprehensive self-
funded program that provides long-term savings, with a solid guarantee. Johnson 
Controls assumes all the risk. If the project does not achieve the guaranteed savings, a 
check is cut on an annual reconciliation basis. 
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This isn’t too good to be true. As with all guarantees and promises, the value is only as 
good as the assets of the guarantee provider. Johnson Controls is one of only a few 
organizations with an asset base to cover the guarantee promises for projects of all 
sizes. Our experience includes the successful delivery of approximately 3,000 projects 
throughout the United States—all with honored guarantees. We currently have 723 
active projects, reflecting $6+ billion in performance contracting guarantees in force. 
Johnson Controls has worked in Washington since 1901 and plan to be there for 
our clients for many more years to come. 
 
 

3300..  EEqquuiippmmeenntt  PPeerrffoorrmmaannccee  GGuuaarraanntteeee  
 

The ESCO's equipment performance guarantee policies and procedures, including 
remedies when performance of equipment is not met. 

 
As the performance contractor, Johnson Controls takes the full 
financial and technical risk of the project. The long term equipment 
performance is guaranteed through the measurement and verification 
process and will perform as intended. All equipment is guaranteed for 
a minimum of one year. 
 
For some companies, the project essentially ends when the punch list 
is completed. Not the case with Johnson Controls. We understand the 
importance of protecting the State’s investment long-term and place 
great emphasis regarding ongoing service support. The State has the 
opportunity to partner with the largest service provider in the United 
States and we will implement services that are in the best interest of 
the Division and its facility occupants. With 1.8 billion square feet of 
facility space under contract, we have the manpower coverage to be 
responsive for the service needs of the State’s facilities. 
 
 

3311..  WWaarrrraannttyy  EEnnffoorrcceemmeenntt  
 

Provide information on the ESCO's warranty enforcement role and the ESCO's 
responsibility, if any, when there is an equipment failure beyond the warranty period 
when the client agency has financed the project and assumed ownership of the 
installed equipment. 

 
Warranty Service  
Johnson Controls guarantees that equipment and systems will perform as intended. All 
equipment is guaranteed for a minimum of one year. Warranties are often valid only if 
the equipment receives proper preventive maintenance. Each client has different 
internal capabilities for maintaining equipment and Johnson Controls is prepared to 
assist in training, preventive maintenance, and technical support. During the warranty 
period Johnson Controls will assume responsibility for replacing all equipment which has 
failed. The only exception is lighting equipment, which is usually handled directly 
between the client and the product supplier’s representative.  
 

Reliable, fast service 

Johnson Controls has 
the largest truck based 
HVAC/controls service 
organization in the 
United States.  
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Equipment warranties are transferred directly to the customer upon completion of the 
installation in the form of binders that include warranties, operation and maintenance 
instructions, as built drawings and related documentation as part of our standard 
construction process.  
 
Warranty Expiration 
When we install equipment or devices to support a conservation measure, it needs to be 
kept in good operating condition to continue to produce the savings. Our contract will 
specify customer responsibilities for maintaining equipment. We can separately contract 
to provide maintenance services if needed. 
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FFIINNAANNCCIINNGG  AABBIILLIITTYY  
 

3322..  PPrroojjeecctt  FFiinnaanncciinngg  
 

The ESCO's project financing ability. Describe capability for carrying costs until 
completion of the installation of energy efficiency measures. Describe capability and 
willingness to fully finance project over a financing term including how the interest 
rate the ESCO would use is determined. Provide letters of commitment from funding 
sources or from ESCO's Chief Financial Officer if self-funded. Tax-exempt municipal 
lease financing does not qualify for ESCO financing ability. 

 
Johnson Controls has an in-house Structured Finance team that is dedicated to 
financing projects for customers. The Structured Finance team evaluates each project 
and each customer based on their specific characteristics and then creates a 
customized financing solution with the most competitive rates and terms that are 
available. We do not view the financing as a profit center, so we can play a consultative 
role, and Johnson Controls receives no commissions or finder’s fees for bringing 
financing institutions to our customers. 

 
Johnson Controls can arrange multiple financing alternatives, including leases, 
certificates of participation, revenue bonds, installment purchase contracts, and third-
party ownership arrangements, private -public partnerships and energy services 
agreements. The company believes in flexibility in order to match the right financing 
structure with what is best for the customer and most appropriate for the project. The 
Structured Finance team does not commit to any single financial institution. As a result, 
the team is able to obtain the best financing options available for the customer. 
 
Johnson Controls believes that each project is different. In some cases, Johnson 
Controls works with large, national financial institutions because there is a need for 
significant lending capacity and multiple financial products. In other instances, the 
company works with small, local banks because “local knowledge” or an existing 
Customer contractual relationship may provide the most value. 
 
We can accommodate a customer request to carry costs until completion of the 
installation. How this will be handled depends on the cost of the measure and the 
projected length of time expected for procurement and installation. In instances where 
we feel that charging construction financing is appropriate, we will work with DES to 
propose a fair rate at the outset of the project based on current market rates.  
 
Another approach to this need is to work with our financing partners who are 
accustomed to structuring amortization schedules that allow for the delay of payments 
from the issuer until energy efficiency measures have been installed and are generating 
savings. The accrued interest is either capitalized or the amount of capitalized interest is 
predetermined and added to the principal amount at funding. This allows the customer 
to make progress payments based on percentage of completion. 
 
As a commercial, for-profit entity, our weighted average cost of capital is typically much 
higher than a municipality’s tax-exempt debt cost, so avoidance of construction financing 
can be a benefit to the project. 
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Johnson Controls can also structure a lease so that the debt service payments are 
sculpted to coincide with the energy savings that a project will deliver. This ensures 
budget neutrality each year. The company can also extend the term of the financing to 
minimize the annual cash flow burden to the customer and maximize the affordability of 
the equipment in the project. 
 
The Structured Finance team within Johnson Controls is a tremendous benefit to the 
company’s customers. Its expertise, experience, and vat relationships enable customers 
to obtain the best financing available. Last year alone we have worked with lenders on 
performance contracting projects that have exceeded $50 million. 
 
The faith that major lenders put in Johnson Controls’ guarantees has allowed our 
customers to finance performance contracting projects of all sizes. Our performance 
contracting portfolio of $6+ billion guaranteed in the United States speaks to our ability 
to assist our customers with financing. Please see the following for additional 
information on our financing partnerships.   

 



SAMPLE PERFORMANCE CONTRACTING PROJECT 
 

SAMPLE PERFORMANCE CONTRACTING PROJECT: 
CLARK COUNTY WASHINGTON 

 
CONTRACT AMOUNT: $7.8 MILLION 

 
SUMMARY OF WORK: ENERGY EFFICIENCY IMPROVEMENTS ACROSS 10 FACILITIES, INCLUDING: 

HVAC EQUIPMENT UPGRADES; HVAC CONTROL IMPROVEMENT; LIGHTING 

AND LIGHTING CONTROLS; SOLAR PHOTOVOLTAIC SYSTEMS (155KW AT FIVE 

SITES), SOLAR THERMAL SYSTEMS (FOUR SITES) 
 
MEASUREMENT AND VERIFICATION APPROACH: QUARTERLY REPORTING, 
OPTIONS A & C 

 
DOCUMENTS PROVIDED: 

 
A. PRELIMINARY AUDIT FINDINGS  
B. AUDIT PROPOSAL 
C. MEASUREMENT AND VERIFICATION PLAN 

(CONTAINED WITH ENERGY SERVICES PROPOSAL SECTION: 2 SCHEDULE APG.PDF) 
D. INVESTMENT GRADE AUDIT FINDINGS 

(CONTAINED WITH ENERGY SERVICES PROPOSAL SECTION: 2 SCHEDULE APG.PDF) 
E. ENERGY SERVICES PROPOSAL WITH DETAILED COST BREAKDOWN 

(COST BREAKDOWN APPEARS IN EXECUTIVE SUMMARY)  
F. MEASUREMENT AND VERIFICATION REPORT 



A. PRELIMINARY AUDIT FINDINGS  
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EXECUTIVE SUMMARY 
 

 
History - In 2003, Clark County entered into a performance contract with 

Johnson Controls (JCI) to implement a $3,000,000 infrastructure improvement project  
that was paid for through its resulting guaranteed energy savings.  The results of this 
project have been very successful, yielding utility savings of approximately 31.6% as 
compared to the existing baseline of energy consumption.  This impressive result was 
a direct teaming effort between JCI and Clark County’s Facility staff. 

 
At this time, the county has requested that JCI engage in a second phase and 

create a preliminary proposal for making further facilities improvements.  Additionally, 
the County has requested an examination of the viability of implementing renewable 
energy solutions, where appropriate, to strengthen efforts in the area of sustainability 
by reducing the county’s carbon footprint and bolster its position as a leader in the 
effort to curb negative climate change while improving the County’s long term financial 
position.  

 
This preliminary proposal is the result of a cooperative effort between JCI and 

Clark County.  This process included participation by several members the Clark 
County Facilities Management team. We would like to thank Mark McCauley, Darrel 
Stump, Dan Spencer, Peter Dubois and other County personnel for their guidance and 
support and help in our development of this Preliminary Proposal.  Their cooperation, 
expertise, and insight throughout this discovery process has been invaluable and 
exemplifies the type of teaming required to create dynamic projects that produce 
uncommonly successful results. 

 
Goal - Create a solution that will minimize Clark Counties Carbon Footprint, be 

budget neutral, provided needed infrastructure improvement and enhance the county’s 
leadership position in the areas of performance and environment al stewardship.  This 
preliminary proposal has been developed to communicate the potential opportunities 
for savings, both energy and operational, which Clark County could expect during this 
second phase of our contract. During our research, several opportunities were 
discovered.  Some solutions will be further qualified during the Investment Grade Audit 
phase, it should be noted that there is ample opportunity to create a project that; 

 
1. Eliminates or reduces Clark County’s carbon footprint 
2. Continues to save the County money in the area of utility expenses 
2. Lowers Clark County’s risk of success through guarantees of performance 
3. Places Clark County at the forefront of local government in the areas of; 

A. Utilizing renewable energy to lessen dependence on fossil fuels  
B. Positively impacting the environment by reducing energy     
consumption  
C. Achieving substantial progress towards energy sustainability 

4. Continues to satisfy existing infrastructure needs/upgrades 
5. Budget neutrality while providing all these benefits  
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The Base Case 
 

The Base Case is made up of those energy strategies that fulfill the county’s 
goals of Facility Improvement Measures (FIMs) which have been identified through 
onsite inspections, analysis of historical energy consumption data, and guidance from 
the Clark County Facilities Team.   

 
There are two types of FIMs which make up the Base Case; first, renewable 

energy strategies, and second, traditional facility upgrades targeting old or inefficient 
building systems such as lighting, HVAC, controls, etc.   

 
In the area of renewable energy, the Base Case provides solar thermal 

applications and photovoltaic retrofits at the Community Health, Jail Works, General 
Services, Old Public Services, Public Services and a Carport system at PSB Garage 
and a wood burning boiler system at the Jail complex which utilizes waste wood 
biomass as a source of fuel.   

 
 

                                   
 
 
While the Base Case solves a significant number of facility needs and contains 

several renewable energy applications, it does not fully meet the County’s goal of a 
neutral carbon footprint.  To meet that goal we have provided Option 1 which outlines a 
potential wind turbine option for a 5 Mega Watt system to generate green power. 

 
 

Option 1 
 

Option 1 is centered purely on the viability of developing a wind turbine project 
that will consist of two 2.5 megawatt (mW) wind turbines.  This option is approached 
herein as a standalone project and not blended with the Base Case.  
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As recommended by the State of Washington, Department of General 

Administration, an Investment Grade Audit (IGA) will be required to confirm all data 
before proceeding to a final scope and contract.    

 
 

IMPACT TO CLARK COUNTY STRATEGIC PLAN 
 

The efforts of this project are intended to directly support the continued 
achievement of Clark County goals which include, but are not limited to: 

 
•   Continue to provide needed upgrades to County infrastructures funded 

through energy savings projects 
•   Continue to reduce the operations and maintenance expenditures 
•   Continue supporting energy sustainability and Green Power 
•   Maximize the County’s purchasing power by using bundled solutions 
•   Continue to improve internal working conditions for county employees and 

levels of efficient service for the public  
•   Maintain progress of technology based infrastructure improvements 
•   Continue to support the County’s long-term vision of sustainability 
 
 
Environmental Impact of Program 
Item Lbs/CO2 % Impact 
County Carbon Footprint 36,540,933 100
Base Case Offset 5,990,629 16
Option 1 Offset 33,847,203 93
Total Program Carbon Offset 39,837,832 109
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INVESTMENT AND ENERGY SAVINGS SUMMARY 
 

At this time, our analysis indicates that the “Base Case” proposed Energy 
Savings Performance Contract (ESPC) consists of $4,647,838 worth of Infrastructure 
improvements and Renewable energy sources.  The program also consists of an 
additional $41,000 worth of annual support services.   This project would be self-funded 
and features a guarantee of annual energy/operational savings of $291,991. 
JCI will secure a minimum of $314,472 worth of free energy incentives and renewable 
energy credits to help fund this program. See Appendix for further financial details. 
 

 

Base-Case Offering- Financial Indicator Value Remarks 

Capital Project Cost $ 4,647,838 Cost of Project Implementation 

Guaranteed Energy and O&M Savings $ 291,991 Guaranteed Annual Project Benefits 

Simple Payment (in years) 15 Years Capital Cost Divided by Annual 
Savings 

Net Present Value $ 86,794 Based on 18-Year Cash Flow 

Internal Rate of Return 5.88 % Based on 18 yr cash-flow at a 
discount rate of 4.25% 

Accumulated Cash Flows (15 yrs) $ 150,375 Financed at 4.25% over a 18-Year 
Term 

Environmental Impact From Base Offering 
 

CO2-Lbs 

Trees 
  

Automobiles 
 

Gallons of Gasoline 
 

 
5,990,629 

 
1,745 

 
853 

 
547,190 

 
 
 

Carbon Dioxide 
 

Acres Planted 
 

Removed from Roadways 
 

Saved Annually 
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Improvement Measure Performance 

 

Facility Improvement Measure 
Guaranteed Annual Energy & Operations 

Savings 

   FIM 1.0- Lighting Retrofits/Lighting Controls- New 
PSB, Events Hall, Jail    
   Works (Ind), 78th St, 149th St, CDI) 
 

$ 23,032 

   FIM 2.0 - Boiler Replacement – Jail Works Industries $ 36,613 

   FIM 3.0 - Chiller Heat Recovery- New PSB, CHC $ 5,336 

   FIM 4.0 - Variable Frequency Drives on HW pumps 
and Cooling Tower Fan-  
   New PSB, CHC 
 

$ 6,027 

   FIM 5.0 - Gas Infrared Radiant Heating – Jail Works 
Industries (Warehouse), 
    78th St Warehouse 
 

$ 3,613 

   FIM 6.0 - HVAC Controls Optimization – New PSB, 
CHC, CDI, 78th St Bldgs, 
  149th St Bldgs, Corrections 
 

$ 141,882 

   FIM 7.0 - PC Power Management – All County Bldgs 
on LAN $ 22,284 

   FIM 8.0 - Photo-voltaic (PV) System- PSB Garage and 
other sites $ 29,949 

   FIM 9.0 - Solar water-heating System- PSB (DHW, 
Kitchen), Jail Works    
   (Industries, In-custody, Work Release, C H C DHW, 
Corrections DHW) 
 

$ 23,255 

Total Annual Savings for all projects included in 
Base-Case Offering $ 291,991 
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Option 1 
 

At this time, our analysis indicates that Option 1 proposed Energy Savings 
Performance Contract (ESPC) consists of $18,060,000 (5) MW wind turbine renewable 
energy source.   

 
The program also consists of an additional $173,000 in annual support services.  

The option would require securing Clean Renewable Energy Bonds as a funding 
source or perhaps utilizing a third party ownership deal structure.  The Investment 
Grade Audit would include the optimal model for the county. See Appendix for further 
financial details. 

 
 

Next Step 
 

The next step in the process is for the County to approve an Investment Grade 
Audit for $77,112 for the Base offering.  If Option 1 is desired, the additional Investment 
Grade Audit amount is $60,000 to research the viability of the Wind Farm.   

Option 1 Offering- Financial Indicator Value Remarks 

Capital Project Cost $ 18,060,000 Cost of Project Implementation 

Energy Production $ 1,215,028 Guaranteed Annual Project Benefits 

Simple Payment (in years) 17 Years Capital Cost Divided by Annual 
benefit 

Net Present Value $ 487,257 Based on 20-Year Cash Flow 

Accumulated Cash Flows (20 yrs) $ 1,535,189 Financed with CREB’s over a 17-
Year Term 

Environmental Impact From Base Offering 
 

CO2-Lbs 

Trees 
  

Automobiles 
 

Gallons of Gasoline 
 

 
33,847,203 

 
9,811 

 
4,794 

 
3,077,018 

 
 
 

Carbon Dioxide 
 

Acres Planted 
 

Removed from Roadways 
 

Saved Annually 
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OVERVIEW OF FIM DEVELOPMENT 
 

JCI performed a gap-analysis identifying how each of the building’s systems are 
currently performing and comparing that data to how these systems could perform 
optimally to save energy. This information, along with our thorough understanding of 
the various mechanical systems at Clark County, is used to guide our project team in 
creating the plan to get to that point of optimal performance.  

 
Collaboration with Clark County’s facility staff has been a critical and valuable 

component in developing these customized facility improvement strategies.  It is our 
collective opinion that we have identified a self-funded, and financially sound, project.  
It is also our opinion that this project will strengthen the County’s message to the 
community about its leadership in the area of energy conservation and sustainability. 
 

PROJECT CRITERIA 
 

Project criteria used by the Johnson Controls team during the preliminary 
analysis to develop this proposal included the following: 
 

• The Facility Improvement Measures (FIMs) should improve the comfort and 
long-term sustainability of the facility whenever possible. 

 
• These measures are driven by both economic and quality of life 

considerations. 
 
• FIMs must not reduce the reliability or quality of the facility. 
 
• Quality of equipment should not be sacrificed. 
 
• Recommended solutions should improve operational and maintenance 

efficiencies. 
 
• Leveraging funds available from Northwestern Energy, that are available for 

energy efficiency upgrades (wherever applicable). 
 
• Emphasis on Green Sustainable Renewable Energy production. 
 
• Self-funded in 18 years or less with a simple project payback of 15 year is 

desired with an outcome-based Performance Guarantee. 
 
 

PROJECT LOCATIONS 
 

During these preliminary walk-throughs, Johnson Controls toured and inspected 
all major aspects of each facility listed below and interviewed facility staff to obtain 
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critical insight regarding performance and condition assessment of the primary 
mechanical systems.  

 
Additionally, our team reviewed design documents to get a thorough 

understanding of each building. In terms of consumption, Johnson Controls obtained 
the past two years of utility records for energy (electricity, natural gas), in order to 
quantify energy usage as well as seasonal usage patterns for electricity, natural gas 
and water.  Water usage was identified as negligible and therefore is not identified in 
this report. 
 

Our team evaluated a broad scope of possible FIMs, including load offset 
through renewable energy technologies, to improve each area.  General occupancy 
patterns were also considered. With direction from the county, our team focused on the 
operational conditions and primary energy-consuming equipment at the following 
buildings: 
 

(1) New Public Services Building ~160,000 sq ft 
(2) Community Health Center   ~175,000 sq ft 
(3) Events Center     – 97,029 sq ft 
(4) Center for Death Investigation  – 8,892 sq ft 
(5) Jail Works (Industries)  – 21,515 sq ft 
(6) Jail Works (In custody)  – 13,958 sq ft 
(7) Jail Works (Work Release)  – 13,958 sq ft 
(8) 149th Street Buildings   ~ 20,000 sq ft 
(9) 78th Street Buildings    ~ 21,000 sq ft 

 
Total building area   ~ 531,352 sq ft 

 
 
Other buildings/sites currently being considered for potential renewable energy 

opportunities include: 
 

(1) Corrections Building 
(2) Old Public Services Building 
(3) General Services Building 
(4) Camp Bonneville site 
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OVERVIEW OF FIM DEVELOPMENT 
 

Johnson Controls has performed an inventory assessment of each facility’s 
lighting, HVAC/mechanical, and domestic hot water systems.  Our team observed 
central plant and mechanical systems operations.  All analysis has considered this 
interaction, as well as any technical and constructability issues.   

 
Each of the FIMs our team evaluated in the Base Case are herein 

recommended to the County.  Approval allows our team to proceed with an Investment 
Grade Audit (IGA), enabling us to finalize all performance, savings, and guarantee 
data.  Also, as our team takes a closer look at Option 1, we will be in a stronger 
position to make final recommendations to the County. 

 
 Implementation of the Base Case and Option 1 will reduce energy use costs 

and significantly reduce carbon emissions.  Each of the FIMs are identified by category 
and described in detail throughout this report.  
 
 
• Lighting System Improvements 

-    Replacing existing fluorescent lamps with high-efficiency lamps (Super T-8s), 
convert hi-bay lighting to hi-output T5 fixtures. 

-    Lighting Controls - install occupancy sensors for enclosed offices, ceiling-
mounted motion sensors. 

 
 
• HVAC Mechanical System Improvements 

- Chiller Heat recovery to capture building & compressor heat and use for 
building reheat in summer months for the new PSB and Community Health 
Center cooling systems. 

 
- Variable frequency drives (VFD’s) for cooling tower and hotwater pumps for 

the new PSB and Community Health Center (CHC). 
 
- Replace existing forced-air gas heaters with gas-fired infrared radiation and 

interlock heaters to the doors. (Jail works Industries- Warehouse area & 
149th Street Warehouse Bldg) 

 
 

• HVAC Control System Improvements 
 

- HVAC optimization- PSB, CHC, Corrections, Events Center, C D I 
 
- Programmable thermostats- 78th street Bldgs, 149th Street Bldgs 
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• Other Building System Improvements 

 
- PC Power Management (~ 1800 PCs across several County Buildings) 
 
 

• Renewable Energy Technology Options 
 
- Solar Photovoltaic system - (PSB, PSB Garage, GSB, Old PSB, Jail Works 

Industries, CHC) 
 
- Solar Thermal (hot water heating) system – PSB, Jail Works- Industries, In-

custody, Work Release, C H C, Corrections) 
 
- Woody Biomass Boiler System Plant- currently under financial and feasibility 

consideration. 
 
-  Wind Energy Power Generation- currently under financial and feasibility 

consideration. 
 
Rebates are available and will be leveraged through the Clark Public Utility 

District (PUD) and the Bonneville Energy Foundation (BEF).  Also, Federal tax 
incentives exist for renewable energy projects and will be calculated as part of this 
project.  Figures representing these values are approximate at this time.  Precise 
figures will be available as the Investment Grade Audit is generated.  
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UTILITY DATA ANALYSIS 
 

Johnson Controls performed an analysis of the energy utilities for the recent 12 
months available (2006-2007) to better understand how much energy was being used 
by each facility - and where the energy was being used. The summary of usage and 
annual dollar amounts are shown in  

 
Table 2 Shows the summary of the Utility data analysis.  

(1) Electricity – used for building ventilation (fan systems), mechanical 
cooling, lighting and misc. electrical equipment/plug loads.  

(2) Natural Gas – used for building heating, domestic hotwater, process 
(kitchen etc), except Corrections, where electricity is used for building 
heat. 

 
Table 3 Shows the comparison of benchmark data of Clark County with those 

from other facility types.  
 
Table 4 Shows the details of the Utility provider and the corresponding 

account/meter numbers, along with the rate schedule.  
 
Table 5 Shows the present (blended) unit rates for different utilities. 
 
From the data analyzed for various buildings, it is observed that the facility cost 

for electricity and natural gas is $ 877,398. At roughly 510,352 sq ft for the County, this 
equates to an annual cost of $ 1.72 / sqft / yr. 
In terms of energy units, the buildings listed below, used 8,730,810 kwh and 263,032 
therms is consumed on electricity & natural gas, indicating that the buildings use an 
average EUI of approximately 110 kBtu/sqft/yr. 

 
Table 2- Summary of Utility Data (Energy Use Index & Energy Cost Index) 
 

Building Ft2 Electricity 
kWh 

Total 
kWh $ 

Total 
$ / kWh 

Natural 
Gas 

Therms 

Natural 
Gas 

Cost $ 

Natural 
Gas 

Avg. Unit 
Rate 

Total 
Building 
Cost $ 

Avg 
ECI 

$ / Ft2 

Avg EUI 
kBTU/Ft2/Yr 

EUI 
$ / 

MMBTU 

C D I 8,898 187,120 $12,128 $0.063 5,135 $6,737  $1.312 $16,437 $1.85  117.32  $15.76  
Events Center 97,029  401,760 24,789 #DIV/0! 23,143 $29,703  $1.283 $29,703 $0.31  23.85  $12.83  
149th Street- 
several buildings 20,000 203,320 $14,442  $0.0710 7,866 $10,171  $1.293 $24,613 $1.23  74.03  $16.62  
Jail Works- In 
custody 13,958 349,920 $22,760  $0.0650 10,981 $14,125  $1.286 $36,885 $2.64  164.23  $16.09  
Jail Works -
Industries 21,515 47640 $4,008  $0.0841 50,998 $65,126  $1.277 $69,134 $3.21  244.59  $13.14  
Jail Works- Work 
Release 13,958 444,160 $28,680  $0.0646 7,089 $9,162  $1.292 $37,842 $2.71  159.40  $17.01  
PSB (New Bldg) 160,000 3,859,680 $238,088  $0.0617 73,527 $87,634  $1.192 $325,722 $2.04  128.29  $15.87  
Community 
Health Center 175,000 3,236,410 $201,849  $0.0624 84,292 $107,997  $1.281 $309,846 $1.77  111.29  $15.91  
TOTAL 510,352 8,730,810 $ 546,743 $ 0.0626 263,032 $ 330,654 $ 1.257 $ 877,398 $ 1.72 $ 109.92 $ 15.64 
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Table 3- EUI Comparison database 
 

Facility Type 
Pre-1985 

Total 
kBtu/sqft/yr 

Post-1985 
Total 

kBtu/sqft/yr 

Electricity 
Kwh/sqft/yr 

Thermal 
kBtu/sqft/yr 

Sports Facility 135 97 17 40 

Aquatic Facility 236 206 36 82 

High School 113 73 9 44 

Hospital 339 230 22 155 

Clark County  109.92 17.1 51.5 

 
 

Regarding the new PSB and the CHC, in consideration of the EUI analysis it 
was determined that electrical consumption (kwh/sqft) and associated kBtu/sqft/yr is 
significantly higher compared to other facilities with this degree of occupancy and use.  

 
The EUI for Jail Works buildings is significantly higher than the other buildings. 

Since these buildings energy usage are mainly driven by process, the opportunities to 
save energy are minimal. 
 

The energy usage for the other buildings is predominantly in line with 
benchmarks.  Therefore, only marginal opportunities exist to save energy in these 
buildings. 
 
 

Table 4- Utility Provider & Energy Meter Data (of impacted areas): 
 

Building Utility USP Meter 

Public Services Bldg Electric Clark P U D 17501-C34DE3 
Public Services Bldg Electric Clark P U D 17513-C14DE3 
Public Services Bldg Natural Gas NW Natural (656) 781237 
Jail Works- Industries Natural Gas NW Natural 834062 
Jail Works- Industries Electric Clark P U D 16475-C14DE3 
Jail Works- In custody Natural Gas NW Natural 374666 
Jail Works- In custody Electric Clark P U D Could not get to Meter # 
Jail Works- Work release Natural Gas NW Natural 374366 
Jail Works- Work release Electric Clark P U D Could not get to Meter # 
Community Health Center Electric Clark P U D 17988-C14GR3 
Community Health Center Electric Clark P U D 18726-C34IR3 
Community Health Center Natural Gas NW Natural 922105 
149th St Bldg Natural Gas NW Natural 392728 
149th St Bldg-sign shop Electric Clark P U D 15051724 
149th St Bldg-trailer Electric Clark P U D 32235-C23 
C D I Natural Gas NW Natural 781237 
Events Center Natural Gas NW Natural 893362 
Events Center Electric Clark P U D 15008-C34DR3 
Camp Bonneville Electric Clark P U D 15745-C14SE3 
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Table 5- Utility Blended Unit Rates 
 
Energy cost data indicates that presently Clark County facilities are procuring 

utilities at the following (blended) rates. These rates have been used to determine the 
potential cost savings in this project. 

 
 

Building Avg Blended Elec $/kwh Nat Gas $/therm 

C D I $0.063 $1.312 
Events Center $0.0617 $1.283 

149th Street Buildings $0.0710 $1.293 
Jail Works- In custody $0.0650 $1.286 
Jail Works Industries $0.0841 $1.277 

Jail Works- Work Release $0.0646 $1.292 
PSB (New Bldg) $0.0617 $1.192 

Community Health Center $0.0624 $1.281 
 
Note:  
1 kwh = 3,413 Btu 
1 therm = 100,000 Btu 
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Environmental Impact 

 
GreenHouse Gas Emissions Savings Calc Sheet- Base Case Projects

Electrical Calculated
( enter ) Gas Gas Gas Emissions Reduction
kWh / yr saEmissions Abbrev. Unit Lbs Of Gas / Yr
2,312,579 1.95 CO2 Lbs 4,509,530 Carbon Dioxide 
2,312,579 0.004092 SO2 Lbs 9,463 Sulfur Dioxide
2,312,579 0.008477 NOx Lbs 19,604 Nitrous Oxide

Natural Gas Calculated
( enter ) Gas Gas Gas Emissions Reduction
Therms / yrEmissions Abbrev. Unit Lbs Of Gas / Yr

126,503 11.708 CO2 Lbs 1,481,099 Carbon Dioxide 
126,503 0.00006 SO2 Lbs 8 Sulfur Dioxide
126,503 0.015 NOx Lbs 1,898 Nitrous Oxide

Projected Green House Gases Reduced Total Calculated
Total All Fuels Gas Gas Emissions Reduction

Abbrev. Unit Lbs Of Gas / Yr
CO2 Lbs 5,990,629 Carbon Dioxide 
CO2 Tons 2,723 Carbon Dioxide 
SO2 Lbs 9,471 Sulfur Dioxide
NOx Lbs 21,501 Nitrous Oxide

Trees 1,745 Acres Planted
Automobiles 853 Removed from Roadways
Gallons of Gasoline 547,190 Saved annually

 
 
 



 

 (C) 2007 Johnson Controls, Inc.   
Do not copy (physically, electronically, or in any other media) or share this document without the express written 
permission of Johnson Controls, Inc. 
October 1, 2007 

16

 
Environmental Impact 

 
ON-ROAD FLEET VEHICLES- IMPACT ON ENVIRONMENT (BASED ON LIST PROVIDED BY COUNTY)

2006 Total Meter Miles 790,758
2006 Total Fuel (gallons) = 115,422

Avg MPG = 7.7
Avg Annual Miles / vehicle 8,444

Lbs of CO2 emission per year 2,605,733
Tons of CO2 emission per year 1,184                                        

Approx kWh needed to be produced to offset CO2 emissions from fleet = 1,336,273 KWH per year

TOTAL COUNTY-WIDE FOSSIL-FUEL USAGE

APPROX. QTY UNITS LBS CO2 TONS CO2
Electricity 13,500,000 kWh 26,325,000 11,944
Natural Gas 650,000 Therms 7,610,200 3,453
On-Road Vehicle Fleet from spreadsheet 2,605,733 1,184

36,540,933 16,582

PHASE-2 PROJECT IMPACT (CO2 REDU (5,990,629) (2,723)

BALANCE CO2 NEEDED TO BE OFFSET 30,550,304 13,859

CO2 offset from 2 x 2.5 MW Wind Farm 33,847,203 15,385
Based on 17,357,540 kWh (annual prodn.)

Green House Gases Reduced With option 1 Wind Total Calculated
Gas Gas Emissions Reduction

Abbrev. Unit Lbs Of Gas / Yr
CO2 Lbs 33,847,203 Carbon Dioxide 
CO2 Tons 15,385 Carbon Dioxide 
SO2 Lbs 138,503 Sulfur Dioxide
NOx Lbs 286,923 Nitrous Oxide

Trees 9,811 Acres Planted
Automobiles 4,794 Removed from Roadways

Gallons of Gasoline 3,077,018 Saved annually

Note: This estimate is based on Recommended Wind Farm being implemented, based on assumed site conditions.
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FACILITY DESCRIPTIONS 
 
General 
 
 Clark County facilities are located in Vancouver, Washington. Construction dates 
associated with these buildings vary significantly. 
 

Building Hours (open to public): 
 

(1) New Public Services Building –Office building- 7:30 AM – 5:00 PM Mon-Fri 
(2) Community Health Center – Health Care- mostly 7:30 AM – 5:00 PM; I floor 

is mostly 24/7/365 
(3) Events Center – Expo/Events- assumed 9:00 AM – 3:00 PM Mon-Fri 
(4) Center for Death Investigation – Office building - 7:30 AM – 5:00 PM Mon-

Fri 
(5) Jail Works (Industries) – Jail Service (Kitchen / Laundry) - 7:30 AM – 5:00 

PM Mon-Fri 
(6) Jail Works (In custody ) – Jail - 24/7/365 
(7) Jail Works (Work Release) – Jail - 24/7/365 
(8) 149th Street Buildings – Office building - 7:30 AM – 5:00 PM Mon-Fri 
(9) 78th Street Buildings – Blend of Office buildings, shops, modulars etc - 7:30 

AM – 5:00 PM Mon-Fri 
(10) Corrections – Jail - 24/7/365, Admin areas - 7:30 AM – 5:00 PM Mon-Fri 

 
Most of the above buildings are occupied during daytime and closed at night, 

and during weekends and holidays.  Most of the HVAC systems, however, are 
presently running 24 hours a day, 7 days a week, to keep each facility at comfort and 
design air-quality conditions for its occupants.  

 
To better understand the operation of each facility with respect to mechanical 

systems (HVAC), County engineers and JCI staff conducted physically examined each 
facility. During this process, our team assessed all major mechanical equipment and 
fan systems serving the ventilation needs of each building, the central heating and 
cooling plants and the equipment serving all processes such as domestic hot water, 
kitchen etc. Renewable energy options were also explored as a solution to peak and 
average loads and sizing. There are no feasibility or constructability issues at this time. 

 
Our team also looked at the mechanical and HVAC control design drawings to 

get an understanding of the design intent of each building’s systems.  Interviews were 
also conducted with maintenance engineers to understand problems, challenges and 
needs of these locations. Some spot-measurements were performed as part of this 
preliminary development, mostly by observing system operation and through existing 
DDC systems in the buildings. 
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RECOMMENDED FACILITY IMPROVEMENT MEASURES 
 

Table 6 lists the various Facility Improvement Measures recommended for each 
building analyzed by Clark County Facility Staff and Johnson Controls.  
 
Table 6: Recommended FIMs 
 

Building / 
Facility 

Lighting 
and/or 

Lighting 
Controls 

CHW 
Heat 

Recovery 

VFDs on 
CT & 
HWP 

Wood Boiler 
Installation 

Infrared 
Heating 

HVAC 
Controls 

Optimization 

Solar 
PV 

System 

Solar 
DHW 

Heating 

New P S B Garage x x x     x x x 
Jail Works - Ind x     x x   x x 
Jail Works-In 
custody        x       x 
Jail Works-Work 
release        x     x  x 
Corrections           x  x x 
Events Hall x         x    
Community 
Health Center   x x     x  x 
C D I x         x    
78th St Buildings x        x x    
149th St Buildings x        x x    
Old PSB             x   
GSB             x   

 

 
 
SUMMARY OF CALCULATED SAVINGS FOR ALL 
BUILDINGS 

 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O & M $ 
Savings/yr 

Calculated 
Simple 

Payback  
(yr) 

2,312,579 $ 144,542 126,503 $ 161,028 $ 305,570 $ 31,720 15 
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THE BASE CASE 
- FIMs - 

 
FIM 1.0 - Lighting and Lighting Controls –  

(New PSB, Events Hall, Jail Works Industries, 78th St, 149th St, CDI) 
 

It was observed that there are opportunities to upgrade existing lighting & 
lighting controls. For example: 

 
a) Fluorescent lighting improvements: in lieu of standard T-8 consider Super 

T-8 lamps with reusing the same instant-start electronic ballasts, which 
reduces fixture wattage by as much as 15-20%. Group-relamping also 
saves on O&M costs. Some fixtures in certain areas of the Justice Center 
with excessive light-levels will also be delamped (with reflector as 
needed) to keep light levels to the recommended 50-55 fc. 

 
b) Hi-bay lighting – Replace existing hi-bay fixtures (250 W metal halides, 

300 W  mercury vapor etc) with new T5-high output fixtures. Also, garage 
lights at the new PSB shall be retrofitted from 175 W HID to 2L-T5HO 
fixtures with photo sensors. 

 
c) Lighting Controls: includes occupancy sensors for private offices, 

conferences, bathrooms etc. 
 

d) EXIT signs- replace fluorescent EXIT signs with LED EXITs. 
 
 

Improved lighting may reduce cooling required in some areas while also 
marginally increasing the potential heating requirement. Utility rebates may be 
available from Clark PUD, which are included in the financial analysis. 
 
 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculate

d Elec 
kWh $ 

Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculate
d Simple 
Payback  

(yr) 

260,250 $ 16,380 0 $ 0 $ 16,380 $ 9,240 10.0 
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FIM 2.0 - Boiler Replacement /Woody Biomass Renewable Project–  

Jail Works Industries- Work Release and In Custody 
 

The proposed recommendation for the heating plant in the Industries Bldg is to 
replace the existing hot water boiler with a Wood Fired Boiler System that will also be 
connected to serve Work release and In-custody buildings.  This system will take 
advantage of woody biomass. 
 

The highest potential use for the woody waste would be to use it as fuel for 
County facilities including the County Jail Works.  The Jail Works Industries has a 
1,000,000 Btu per hour boiler installed for heat and domestic hot water and used 5100 
mmBtu of natural gas at an average cost of $12.77  per mmBtu for both ovens and 
heating/hot water.   
 

Clark County takes in approximately 25,000 tons per year of woody waste at the 
transfer station.  We have conservatively used the figure of 12,500 tons of woody 
waste to be utilized as fuel.  The waste is currently handled by an outside vendor under 
contract to the County and is composted. Redirecting this woody waste and utilizing it 
as an alternative fuel source will go a long way in reducing the County’s consumption 
of natural gas and reducing carbon emissions.  This fuel source will be processed into 
suitable fuel, by grinding it.   

 
The cycle time and duration of boiler operation will need to be monitored to more 

fully develop a load profile.  However, using the total fuel consumed at the Jail Works 
including Industries, Work Release and In Custody would require only 1,200 Tons of 
wood as a replacement fuel.  Since the County would easily have 8 to 10 times this 
amount of wood waste available multiple buildings should be considered for conversion 
from natural gas.   

 
During the Investment Grade Audit we will research whether or not we can 

expand this offering to other buildings.  In the spirit of conservatism, we have not 
analyzed this financially beyond the three buildings. 
 

This project is a capital improvement project. The replacement of the boilers has 
additional life-cycle operational benefits, along with energy-saving benefits. Since 
existing boilers are at the end of their useful life (~ 25-30 years), it makes this project 
compelling financially and provides a capital offset benefit to the County. Replacing old 
boiler with new will improve the reliability of the heating system and provide operational 
and maintenance savings. Also, the expected life of the recommended new boiler 
system is ~25-30 years, if maintained per manufacturer’s recommendations. 
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Woody Biomass Boiler System 

 

 

 
 

 
  

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculate

d Elec 
kWh $ 

Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculate
d Simple 
Payback  

(yr) 

0 $ 0 35,686 $ 45,766 $ 45,766 $ 0 15 
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FIM 3.0 - Chiller Heat Recovery-  

New PSB, CHC 
 

It was observed from the historic utility data and site walk-through that the New 
PSB and CHC use significant amount of natural gas in summer months. Although 
some of the gas is used for domestic hotwater, most of it used for reheating the cold air 
coming out of the cooling coil, at the VAV and terminal units.  
 

Although, with HVAC Controls optimization, some of this reheat will be reduced, 
there will still be reheating going on till OSA ~ 82 F. This reheat water temperature can 
be as low as ~ 105 F – 110 F. Also, the chillers operate from OSA > ~55 F.  As a 
result, JCI proposes to install a heat recovery system that will capture the heat that is 
taken out of the building (by the chillers) and put it back into the building, through the 
reheat loop.  

 
This building heat, along with the heat of compression from the chillers can be 

captured at the condenser side of the chiller and piped back into the reheat loop. This 
will require a plate & frame heat-exchanger to isolate chilled water and reheat loops, an 
optional pump and control valves that can engage and disengage heat recovery loop. 
Also, the condenser water temperature on the chillers shall be reset to 95 F – 105 F 
during this mode. 
 

Although there will be some efficiency loss at the chillers, there will be significant 
thermal energy savings due to offset of reheat from the boilers with the chiller heat. 
 
 
 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculate

d Elec 
kWh $ 

Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated  

O & M 
Savings/Year  

($/yr) 

Calculate
d Simple 
Payback  

(yr) 

- 30,708 -$ 1899 5,777 $ 7,118 $ 5,219 $ 0 25 
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FIM 4.0 - Variable Frequency Drives on HW pumps and Cooling Tower Fan-  

New PSB, CHC 
 

It was observed from the site walk-through that the cooling tower and the 
hotwater pumps at the New PSB and CHC are operating at constant speed. Although 
there may be a need for these systems to run at constant speed during peak design 
conditions, these conditions occur less than 5% of the time in a year. 
 

As a result, JCI recommends installing variable frequency drives on the hotwater 
pumps and the cooling tower fans to ramp down the motor speed during part-load 
conditions. This would save a significant amount of electrical energy as the motor kW 
varies as a cube of the speed (i.e. motor kW α (speed)^3). Also, reducing the flow on 
the hotwater loop reduces the heat loss through the pipes, thereby reducing the load 
on the boiler. 
 

The VFDs shall be equipped with a by-pass override capability so that the motor 
can be operated even if the VFD fails. Standard NEMA enclosures shall be provided for 
external mountings. 

 
 

 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculate

d Elec 
kWh $ 

Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculate
d Simple 
Payback  

(yr) 

151,951 $ 8,500 0 $ 0 $ 8,500 $ 0 14 
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FIM 5.0 - Gas Infrared Radiant Heating –  

Jail Works Industries (Warehouse), 78th St Warehouse 
 

The proposed recommendation for the heating system in the Industries Bldg & 
78th St Warehouse is to replace the existing forced air gas unit heaters with properly 
sized gas-fired infrared heaters and proper door interlock controls. The door interlock 
controls will shut off the heaters when the hi-bay doors open, and shall bring the 
heaters on when the doors are closed. Also, the controller shall have a schedule and 
occupied/unoccupied temperature setpoint. 
 

The major difference between a gas-fired infrared heating system and a forced 
hot air heating system is the method used to create a comfortable temperature.  

 
Gas fired infrared heats the floor slab and machinery first and then the air.  

Personnel working in the comfort zone are blanketed by direct radiation from above, 
secondary radiation from below and warm air rising from the floor. In addition 
personnel are in direct contact with the warm floor and all of the tools and machinery are 
warm to the touch.  

 
In a forced hot air system, where the hot air rises to the ceiling and stratifies 

gradually working its way down to thermostat level, the floor slab never becomes warm 
enough to be comfortable. It literally acts as a heat sink, draining heat from the air and 
personnel standing on the floor. 
 

With these basic facts, it is common that claims of 30% to 70% fuel savings over 
forced hot air heating systems. 
 
 
 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculated 
Simple 

Payback  
(yr) 

880 $ 74 3,175 $ 4,055 $ 4,129 $ 0 16 
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FIM 6.0 - HVAC Controls Optimization –  
New PSB, CHC, CDI, Corrections, 78th St Buildings, 149th St Buildings 

 
New PSB –  

This FIM will optimize the existing energy management control system (EMCS) 
by matching the HVAC systems operation with building occupancy pattern. Currently, 
all the systems are running 24/7, although the building is unoccupied after 5:30 PM, 
except Commissioners areas that are open till 11:00 PM certain days of the week. The 
systems are running 24/7 to serve the telephone rooms that are located on each level 
on the East & West side of the building. 
 

JCI recommends isolating the building HVAC from the process loads by 
installing a separate system to serve the telephone rooms. This system could be a DX 
system with the condensing unit on the roof and refrigerant lines running down the 
shaft (running thru the telephone rooms) or having individual fan-powered boxes that 
serve the rooms by exhausting air from the telephone rooms to the corridor and 
supplying corridor air  to the telephone rooms. This should be sufficient to keep the 
rooms from getting too hot. This will enable shutting the main fan systems after hours. 
Other control strategies that are listed at the end of this FIM shall be part of the control 
system optimization. 

 
 
Community Health Center –  

This FIM will optimize the existing energy management control system (EMCS) 
by matching the HVAC systems operation with building occupancy pattern. Currently, 
all the systems are running 24/7, although most of the building (~80-85%) is 
unoccupied after 5:30 PM, except the I floor (24/7) and some areas that are open till 7 
PM. The major fan systems AHU-001, 002 run 24/7 to serve a couple of rooms in the I 
floor that are 24/7 and the Injection Storage area (A3xx, A3xx) in the III Flr, which 
needs air 24/7. AHU-104 that serves the most of the I floor and runs 24/7. 

 
JCI recommends isolating the 24/7 building areas from areas that are normal 

operation and also isolating HVAC from the process loads The I floor areas that are 
24/7 and are on the fan systems AHU-001/002 can be rezoned to be served by the 
AHU-104. It is our opinion that AHU-104 will be able to handle additional air flow 
needed to serve this additional sq ft. Also, the refrigerators in the III floor can be 
connected to the hotwater loop that is served by the Trane Chillers that’s serves the 
MDF/IDFs. This will enable shutting the main fan systems AHU-001,002 other systems 
AHU-101,102,103 after normal business hours. 
 
 
Center for Death Investigation –  

Currently, all but one of the HVAC systems (heat pumps, furnaces and rooftop 
units) are controlled by combination of line voltage and programmable wall 
thermostats. One of the RTUs is on JCI Metasys UNT controller. The scope of this 
project is to expand the Metasys system to include all fan systems and replace the 
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thermostats with space sensors. This would enable to turn the units ON/OFF, have 
occupied /unoccupied/holiday schedules and other control strategies. 
 
Corrections - 

SF-6 runs 24/7 at constant speed as it serves one area that is occupied, but 
most of the other areas are closed at 5:00 PM and on weekends. The strategy is to 
operate this system normally during the weekday daytime, and to ramp the fan down to 
lower airflow based on a fan curve, after-hours and on weekends/holidays. This fan 
already has VFDs installed on the supply & return fans. This would save a significant 
amount of fan savings and associated thermal savings (heating and cooling savings) 
as there is significantly less volume of air to condition. 
 
 
78th St & 149th Street Buildings –  

Line voltage thermostats shall be replaced with 7-day programmable 
thermostats. All existing & new programmable thermostats shall be programmed with 
optimal schedules and setpoints for occupied/unoccupied heat/cool setpoints. No 
central BMS is recommended for these buildings.  

 
The fan coil unit in bldg N and the furnaces in Bldg A and B in 78th St shall be 

replaced, as these units are past their useful life. Replacing these units with hi-
efficiency units will provide energy, operational and life-cycle cost savings. 
 

Advanced energy saving control strategies shall be implemented on major 
systems as follows: 

 
- Adding optimized economizer control strategies 
 
- Cooling and heating lockouts. 
 
- Interfacing with the cooling circuits on the chiller. 
 
- Occupancy sensor control- interlock to VAVs to create better system diversity 

by going to a “Stand-by” mode during occupied hours, when the zone is 
unoccupied (example conference rooms, break rooms etc) 

 
- Scheduling of HVAC equipment and variable air volume (VAV) terminal units 

consistent with occupied / unoccupied building use and an annual holiday 
calendar (if applicable) for all equipment connected. 

 
- Heating, cooling, and economizer high and low limits 
 
- Auxiliary support equipment interlocks 
 
- Improved building space temperature setpoints for heating and/or cooling 

during occupied and unoccupied periods 
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- Shutting down equipment during unoccupied periods (if applicable) 
 
- Creation of unoccupied (low-occupancy during after-hours) schedules for no-

vent operation 
 
- Resetting mixed air and supply air discharge temperatures 
 
- Reheat (or VAV) optimization control for better diversity in system operation. 
  
- ��Fan volume setback using variable frequency drives (VFD) on supply and 

exhaust fans, during part-load hours of operation for improved fan power 
diversity, which in turn reduces thermal energy use. This also provides for 
better building pressure control. 

 
- Demand controlled ventilation control strategy using CO2 sensor. 

 
 

This FIM will provide significant energy (electrical and natural gas) and 
operational savings with relatively low first-cost, and also will provide better centralized 
monitoring and control of all major HVAC equipment.  Also, the expected life of the 
recommended new system is ~15-20 years, if maintained per manufacturer’s 
recommendations. 

 
 

 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculated 
Simple 

Payback  
(yr) 

1,257,017 $ 77,847 73,894 $ 92,194 $ 3,580 $ 2,080 5 
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FIM 7.0 - PC Power Management –  
All County Buildings on LAN 

 
Currently, most of the computers in the County run continuously during the day 

although the user might not be using the computer all the time.  
 

JCI recommends installing PC Power Management software through the main 
server that would turn the computers to standby when it detects no activity for a period 
of time, thereby saving energy. At this point, JCI assumed that there are approximately 
1800 PC systems in the County that would be able to use this Power Management 
software. 
  

The details about the software and interaction with the IT LAN/server system 
shall be discussed with the County’s IT Department during the IGA phase of the 
project.  
 

In addition to PC Power management, JCI also would recommend replacing 
CRT monitors with new LCD flat-panel monitors. This would upgrade the County’s 
computer monitor systems, save energy and also save desk space for its employees. 
Although this is not included as a part of this preliminary proposal (no cost or savings is 
included in the financial analysis), this could be added to the IGA phase, if this is of 
interest to the County. 
 
 
 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculated 
Simple 

Payback  
(yr) 

360,000 $ 22,284 0 $ 0 $ 22,284 $ 0 5 
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FIM 8.0 - Photovoltaic (PV) System -  
PSB Garage  

 
The Base Case offering contains this single application of PV at the PSB 

Garage that provides for a Car Port Parking Structure based 64 KW system capacity, 
and a standard roof top strategy for 5 other locations for a total of 130 KW capacity. 

  Commonly known as solar cells, individual PV cells are electricity-producing 
devices made of semiconductor materials. PV cells come in many sizes and shapes — 
from smaller than a postage stamp to several inches across. They are connected 
together to form PV modules that, in this application, are up to several feet long and a 
few feet wide. Modules, in turn, are then combined and connected to form PV arrays of 
different sizes and power output. 

The size of an array depends on several factors, such as the amount of sunlight 
available in a particular location and the needs of the consumer. The modules of the 
array make up the major part of a PV system, which includes electrical connections, 
mounting hardware, power-conditioning equipment, and batteries that store solar 
energy for use when the sun isn't shining.  

 
 
 
As incentives at both state and federal levels are confirmed, it is anticipated that 

this offering will become even more attractive.  Our financial analysis has not included 
Federal tax incentives that could be incorporated with a more sophisticated financing 
structure.  We have included all other incentives and will plan to research the additional 
tax incentives during the Investment Grade Audit   Existing incentives such as modified 
accelerated depreciation federal tax incentives and utility Green Power buy-back rates 
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make this normally long return on investment FIM very viable. The life of this system 
exceeds 25-30 years. 
 

                  
 
 

This system design capacity would be eligible for the maximum incentive 
(around 30 kW) of which all power produced from the sun would be converted to 
electricity and then consumed at the facility. Solar modules installed on the roof would 
capture the suns energy, and convert it to DC power, and then via inverter this energy 
is converted to AC and utilized at the site. 

 

 
 

The County’s participation in such a venture would create utility savings and 
convey a message to the community in alignment with the commitment to energy 
conservation and sustainability.  Simple Payback calculations do not include Tax and 
Environmental Credit incentives.  
 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculated 
Simple 

Payback  
(yr) 

78,854 $ 5,347 0 $ 0 $ 5,347 $ 16,400 55 
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Photovoltaic (PV) System –  
PSB Roof, Old PSB Roof, GSB roof, Jail Works Industries roof, CHC Roof 

 
Existing incentives such as modified accelerated depreciation federal tax 

incentives and utility Green Power buy-back rates make this normally long return on 
investment FIM very viable.  The life of this system exceeds 25-30 years. The financial 
viability of the federal tax incentives is currently under investigation by JCI. 
 

This system design capacity would be maxed out for the maximum incentive 
(approximately 30 kW) of which all power produced from the sun would be absorbed by 
the facility. Solar modules installed on the roof would capture the suns energy and 
convert this energy to DC power and then via inverter this energy is converted to AC 
and absorbed by the grid. 
 
 

 
 
 

Also, the County’s participation in such a venture would convey a message to 
the community about the leadership’s commitment to energy conservation and 
sustainability. 
 
 
 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculated 
Simple 

Payback  
(yr) 

135,049 $ 9,484 6,926 $ 0 $ 9,484 $ 2,000 100 
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FIM 9.0 - Solar Water Heating System -  

PSB (DHW, Kitchen), Jail Works (Industries, In-custody, Work Release, 
CHC DHW, Corrections DHW) 

 
Existing incentives such as modified accelerated depreciation federal tax 

incentives and utility Green Power buy-back rates make this normally long return on 
investment FIM very viable.  The life of this system exceeds 25-30 years. 
 

This system design capacity would be selected in such a way that it is designed 
for the average water use, and not the peak. This would offset most of the domestic 
water used by the facility. Solar modules installed on the roof would capture the suns 
energy and use this to heat domestic hotwater, which can be stored in tanks. 
 

The County’s participation in such a venture would convey a message to the 
community about its leadership’s commitment to energy conservation and 
sustainability. 

 

 
 

 

Total Calculated 
Elec kWh 

Savings/Yr 

Total 
Calculated 
Elec kWh $ 
Savings/yr 

Total 
Calculated 

Gas Therms 
Savings/Yr 

Total 
Calculated 
Therms $ 

Savings/yr 

Total 
Calculated 

Energy 
Savings/Year  

($/yr) 

Total 
Calculated 

O&M 
Savings/Year  

($/yr) 

Calculated 
Simple 

Payback  
(yr) 

123,542 $ 7,575 6,926 $ 8,859 $ 16,454 $ 4,000 29.6 
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OPTION 1 
 

5 MW Wind Turbine Power Generation -  
Camp Bonneville site, Other locations in Washington State 

 
The wind regimes available within Clark County vary greatly as would be 

consistent with a location with its proximity to the coast and the significant changes in 
elevation.  As this is a preliminary analysis and no site has been selected, the 
accompanying work represents financial results that could be attained under the 
conditions assumed to be a Class IV wind regime.  Sensitivity analysis as well as the 
practical realties of Power Purchase Agreements (PPAs), wind regimes, locations, and 
distance to transmission / distribution may be applied to direct future work. 

 
 

 
 
 
To create boundaries, a summary financial analysis was examined at each of 

two points - the first point being a large wind farm utilizing multiple turbines.  This 
application is characterized by costs somewhat lower than a single turbine application 
due to economies of scale.  It is referred to as a "Multiple Unit Application".  The 
second is a single (or small number) unit application whose costs are relatively higher 
than the multi-unit application.  It is referred to as a "One Unit" application.  These two 
points will be used to guide the overall scope of the project. 
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Beyond the cost of the unit (and it s maintenance) and the wind regime, the next 

major variable is the price of electricity.  In an application where electrical consumption 
is being offset on a single site, the consumption portion of the tariff is used.  The 
demand charge is generally omitted (or a % used) as the wind energy is not 
dispatchable, and the demand may be set when the wind is not blowing fast enough to 
turn the turbine (low wind cut out) or if the unit is down for service.  The applicable tariff 
provided indicated that this rate was about four and a half cents per KWH.   
 

 

 
 
 

Conversely, electrical energy generated by renewable sources, can be sold on 
the open marketplace.  Buyers may be trying to meet government requirements or 
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meet internal environmental goals.  Informal conversations with the local utility seemed 
to indicate that this power could be sold in the six to seven cent range. 
 

It should be noted that the "renewable attributes" of the clean power are 
generally sold with the PPA and the county would not be able to use the credits 
generated to meet legislated (if any) mandates.  The value of this should be examined 
versus the clear price differential. 
 

Considering the assumptions made, no combination of anticipated wind 
resource, or PPA would result in a positive cash flow over an 18-year term with a single 
(or very limited) number of units.  The large capital requirement simply cannot be 
amortized over that period.  One may note that a larger farm may be feasible under 
these terms, with a favorable wind regime and PPA.  Those same results generally 
hold up if the term is extended to twenty years. 
 

It should be noted, that entities that pay taxes may qualify for production tax 
credits (currently 10-years at 1.9 cents per KWH), as well as accelerated depreciation 
making these projects more attractive to developers.  As the county is a tax exempt 
entity, tax and depreciation impact are not shown.  In fact Clean Renewable Energy 
Bonds (CREBs) with zero interest are allowed under federal legislation in order to 
provide a similar overall effect to tax-exempt entities 
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Assuming a near zero interest project as a target for the tax advantages 

afforded by the PTC and accelerated depreciation, a review of the model shows further 
advantages for the multi-unit application while the single unit application is still 
challenged except for optimal combinations of wind regime and PPA.  However, 
extending the project term to 20-years and providing the same allowance for 
CREBS/tax impact, several scenarios show feasible options with reasonable 
assumptions.  Further work, if considered, should be around assessing the possibility 
of: 

1) Appetite for single unit Vs multi-unit application  
 
2) Extending the project term to 20-years 
 
3) Evaluation the options for near zero financing or private, equity financing 
  
4) Assessing locations for higher wind classifications. 

 
This opportunity needs to be explored further and more analysis to be done, 

both from a financial and a constructability standpoint. JCI will work closely with the 
County in the coming days and weeks to qualify this opportunity.  Preliminarily, we 
have sized a 5 Megawatt Wind Turbine solution, to offset the County’s current electrical 
consumption of approximately 14,000,000 Kwhs.  A more detailed wind study will need 
to be done if the County is interested in pursuing this option and this can be done for a 
fee not to exceed $60,000 

.   
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APPENDIX 
 

Item 1…………………………………………………………..Case Study - Solar/Thermal  
Item 2.…………………………………………………………………Case Study - Biomass  
Item 3………………………………………………….Case Study - Biomass Gasification 
Item 4……………………………………………………………..Case Study - Photovoltaic 
Item 5………………………………………………………………………Case Study - Wind 
Item 6………………………..………Base Case Cash Flow and/or Financial Summary 
Item 7…………………………..………Option 1 Cash Flow and/or Financial Summary 
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Item 1 
 

Solar Thermal Case Study 
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 (C) 2007 Johnson Controls, Inc.   
Do not copy (physically, electronically, or in any other media) or share this document without the express written 
permission of Johnson Controls, Inc. 
October 1, 2007 

40

Item 2 
 

Biomass Case Study 
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Item 3 
 

Biomass Case Study 
 

UUNNIIVVEERRSSIITTYY  OOFF  
SSOOUUTTHH  CCAARROOLLIINNAA  

  

Biomass Gasification 
Cogeneration System 

Columbia, SC  

Project Description In response to the University of South Carolina’s desire to reduce operating 
costs and electricity consumption, Johnson Controls has designed a biomass 
cogeneration energy plant that is nearing construction completion.  This plant 
will use a biomass gasification process to convert renewable wood waste 
products into useful steam and electricity. This biomass project provides 85% 
of the steam production, and a smaller portion of the electricity loads to the 
campus using low-cost renewable wood waste instead of expensive/volatile 
natural gas.  This will allow the university to shut down two of its old, less 
efficient oil fired boilers, and will also combine the operation of three separate 
utility plants into one automated operations center. 

Location Columbia, SC 

Technical Details 72 MMBtu Gasification system producing 60,000 #/hr steam at 615psi, 740ºF, 
and generating 1.6 MW of electricity through a Backpressure Steam Turbine 

Engineering & 
Construction  

In Construction, scheduled for completion Q2 ‘07 

Financing Performance Contract 

Operations & 
Maintenance 

Johnson Controls and University staff.  Consolidation of two other heating 
plant enabled operation of Biomass plant without adding staff. 

 

Customer Contact Helen Zeigler (COO) 

(803) 777-5432 
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Item 4 
 

Photovoltaic Case Study 
 

 

Twentynine Palms MAGTFTC 
Twentynine Palms, California 

 Project Client (identify as public or 
private sector) 

Marine Air-Ground Task Force Training Center (MAGTFTC) Twentynine 
Palms 
(Public Sector) 

 Project location (address) Twentynine Palms, California 

 Contact person 
Name Gary Morrissett 
Title Energy Manager 
Telephone Number (760) 830-5128 

 Facility type (office building, 
campus, etc.) US Marine Base in desert, with over 500 buildings 

 Utility service provider (include 
tariff information) 

Southern California Edison and Southern California Gas 
Large Industrial Tariffs apply. 

 Total project cost $67,989,619 (three phases) 

 Annual savings (kWh, $) Total savings of 112,683,793 kWh per year 
Annual Energy Cost Savings = $6,630,671 (Combined Year 1) 

 Expected demand reduction (kW) Peak demand reduction:  7MW 

 Technologies/measures 
implemented 

7.5 MW Cogeneration System 
Chiller Upgrades 
1.1 MW Photovoltaic Array 
HVAC Upgrades 
Skylights/Daylighting 
Utility Management Controls Systems 
Central Chiller Plants (three total) 
Underground CHW Distribution 

 Life cycle cost analysis Life cycle cost analysis was performed, as required by the ESPC IDIQ 
contract vehicles. 

 Construction start date 
Phase 1 – Oct. 2000 
Phase 2 – Oct. 2001 
Phase 3 – Oct. 2002  

 Date implemented 
Phase 1 – Oct. 2001 
Phase 2 – May 2003 
Phase 3 – Dec. 2004 

 Amount of utility incentives 
received $4,500,000 for PV Array 
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Twentynine Palms MAGTFTC 
Twentynine Palms, California 

 Did the project include an M&V 
plan? 

Yes, extensive M&V activity is performed, including on-site monitoring with 
24/7/365 data gathering and analysis and monthly and annual reports. 

 How was the project financed? Third-party financed 

ANNUAL SAVINGS (PROJECT 1) 

PROJECTED  GUARANTEED  
ACHIEVED 

YEAR #1 YEAR #2 YEAR #3 YEAR #4 YEAR #5 

$296,646 $278,551* $284,955 $297,186 $313,674 $315,174 $322,600 
(293,361) kWh kWh* (336,227) (321,476) (293,511) (379,645) (396,685) 
37,930 MMBtu MMBtu* 37,784 37,835 37,930 37,636 37,578 

*Under the ESPC IDIQ contract, only cost savings are guaranteed. 
 
Project 2 and Project 3 comprise same Delivery Order. Contract and savings for the two projects are verified and reported 
jointly. The contract is currently in the third year of the performance period. 

ANNUAL SAVINGS (PROJECT 2 AND 3) 

PROJECTED  GUARANTEED  
ACHIEVED 

YEAR #1 YEAR #2 YEAR #3 YEAR #4 YEAR #5 

$7,265,046 $6,465,997* $7,517,495 $7,524,753    
9,061 kW kW 8,995 9,061    

62,057,783 kWh kWh 61,383,243 62,057,783    
(113,832) MMBtu MMBtu (118,986) (113,832)    
(3,889) kgallons kgallons (3,889) (3,889)    

 
 
 



 

 (C) 2007 Johnson Controls, Inc.   
Do not copy (physically, electronically, or in any other media) or share this document without the express written 
permission of Johnson Controls, Inc. 
October 1, 2007 

45

Item 5 
 

Wind Case Study 
 

  



B. AUDIT PROPOSAL 

 



This document is proprietary and confidential to Johnson Controls, Inc. 1 

 

 

INVESTMENT GRADE AUDIT / PROJECT DEVELOPMENT AGREEMENT 

BETWEEN 
 

Washington Department of General 

Administration 

Division of Engineering and Architectural 

Services 

206 Gen Admin Bldg. 

Olympia, WA 98504-1012  

 

AND 

Johnson Controls, Inc. 

4011 SE International Way 

605 

Milwaukie, OR 97222 

 
The purpose of this Investment Grade Audit / Project Development Agreement (IGA/PDA) is to confirm the 
intent of Johnson Controls, Inc. (JCI) and Clark County, through the State Washington, to develop the 
second phase of the Performance Contract.  This agreement will provide the basis of the scope of the 
IGA/PDA, the obligations of both parties, the financial metrics to be met, the intended outcomes and 
timeline. 
 
1. Scope of Work 
 
It is the Parties’ mutual understanding that this Project IGA/Development Agreement will:  Provide for 
the development of a 5 MW Wind Solution, Central Utility Woody Biomass Plant for the Jail 
Works, Solar Thermal and PV solutions (PSB Garage, PSB, Jail Works and other sites), 
Lighting Upgrades (New PSB, Events Hall, Jail Works, 78th St location,149th St location, CDI 
and misc. sites), Energy Management Systems (PSB,CHC,CDI,78th St, 149th St. and 
Corrections), Gas Fired Radiant Heating Jail Works and 78th St), Variable Frequency Drives 
(New PSB, CHC) and Chiller Heat Recovery (New PSB and CHC).  The specific quantities and 
details shall be confirmed in this project development phase but are presently assumed to be in 
accordance with the proposal presented to Council on November 28th, 2007.  
 Meet the cost effectiveness test of a project with a 20 year term, or less that can be funded from 

savings. 

 Provide for the development of Facility improvements at all of the counties facilities that will fund 
themselves out of energy and operational savings as provided under the State’s ESPC program.   

 Provide a final financial Project Pro Forma wherein JCI will deliver to the preliminary data represented 
in the information provided to the County Council on November 28, 2007), and using mutually agreed 
upon economic assumptions from this assessment.   

 

DELIVERABLES FROM THIS ANALYSIS: 

 
 Detailed audit of the Sites listed in the above mentioned Improvement measures 
 A list of Facility Improvement Measures 
 Verification meeting 
 Design of the improvement measures Existing for Pricing Purposes and Contracting 
 Complete financial assessment of each measure including guaranteed energy and operational 

savings 
 Contractual documents for Performance Contracting including Scope of Work schedule, Assured 

Performance Guarantee Schedule, Planned Service Agreement for monitoring and verification 
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2. Records and Data 
 
During the study Clark County will furnish to JCI upon its request, accurate and complete data concerning 
current costs, budgets, facilities requirements, future projected loads, facility operating requirements, 
collective bargaining agreements, etc.   

 
3. Preparation of Implementation Contract 
 
Along with the other Scope of Work required under this Agreement, JCI will develop the framework of the 
subsequent Implementation Agreement and the Financing Agreement if applicable.  These Agreements 
shall be co-developed by JCI and Clark County during the IGA/PDA.  These documents will vary 
depending on Clark County’s desired structure, where possible standardized JCI documents will be 
utilized to expedite delivery.  
 

4. Price and Payment Terms 
Base IGA $67,211 
Option 1   $20,000 (Initial Step) Site Location and Initial Business Case for chosen site 
  $20,000 (Second Step) Wind Testing 
  $20,000 (Third Step) PPA Negotiation, Legal Vetting and Contract completion 

-----------Option 1 will be implemented in a phased approach with the state accepting the 
current phase as acceptable before moving on to the next step and thus obligating the 
County to the cost of additional study. 

 
Customer agrees to pay to JCI the sum of $67,211 plus $20,000 for the initial step for Option 1 within 60 
days after the delivery to the Customer of the documentation described under paragraph 1 of this 
Agreement. However, Customer will have no obligation to pay this amount if: 
 

1. JCI and Clark County enter into the implementation Agreement within 60 days after the delivery 
to the Customer of the documentation described under paragraph 1 of this Agreement. Costs for 
the Study will be transferred to the total cost of the implementation Contract and be subject to the 
payment terms outlined in the Contract.  Option 1 costs for the Second and Third steps will be 
transferred into costs of the option 1 solution, as it will take more time to develop. 

2. The project fails to meet the financial impact described in Section 1 and further defined by the 

Preliminary Project Pro Forma plus or minus 10%. 

 
 
5. Indemnity 
 
JCI and the Customer agree to the indemnification clause in the master services agreement previously 
agreed upon by the two entities. 
 
6. Disputes   
If a dispute arises under this Agreement, the parties shall promptly attempt in good faith to resolve the 
dispute by negotiation.  All disputes not resolved by negotiation shall be resolved in accordance with the 
Commercial Rules of the American Arbitration Association in effect at the time, except as modified herein.  
All disputes shall be decided by a single arbitrator.  A decision shall be rendered by the arbitrator no later 
than nine months after the demand for arbitration is filed, and the arbitrator shall state in writing the 
factual and legal basis for the award.  No discovery shall be permitted.  The arbitrator shall issue a 
scheduling order that shall not be modified except by the mutual agreement of the parties. Judgment may 
be entered upon the award in the highest State or Federal court having jurisdiction over the matter.  The 
prevailing party shall recover all costs, including attorney’s fees, incurred as a result of this dispute. 
 
7. Confidentiality  
Except as authorized in writing both parties agree to keep all Proprietary Information confidential during 
the course of work.  The final audit and proposal will become a matter of public record. 
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8. Timeline 
 

It is the intent and commitment of all parties identified in this Agreement to work diligently, and cause 
others under their direction to work diligently toward meeting the following timeline: 

• Signed Investment grade Audit / Project Development Agreement (PDA) – December 2007 
• JCI to complete Project Development, and provide firm costs – February 2008 
• Finalize Agreements and begin Implementation – March 2008 
• Anticipated Base Completion and begin System Operation – March 2009 
• Option 1 Site Selection March 2008 
• Option 1 Step 2 Testing Complete May 2008 
• Option 1 Step 3 PPA Negotiation and Contract Completion August 2008 

These timeframes may be modified by subsequent work plans approved by the parties. 
 

9. Miscellaneous Provisions 
 
This Agreement cannot be assigned by either party without the prior written consent of the other party. 
This Agreement is the entire Agreement between JCI and Clark County and supersedes any prior oral 
understandings, written agreements, proposals, or other communications between JCI and Clark County. 
Any change or modification to this Agreement will not be effective unless made in writing. This written 
instrument must specifically indicate that it is an amendment, change, or modification to this Agreement. 
 
This document represents the business intent of both parties and should be executed by the parties who 
would ultimately be signatory to a final agreement. 
 
 

 
JOHNSON CONTROLS, INC. Washington Department of General 

Administration 
Division of Engineering and Architectural Services

By:  By:  

Signature:  Signature:  

Title:  Title:  

Date:  Date:  
 



C. MEASUREMENT AND VERIFICATION PLAN 
(CONTAINED WITH ENERGY SERVICES PROPOSAL 

SECTION: 2 SCHEDULE APG.PDF) 
 

D. INVESTMENT GRADE AUDIT FINDINGS 
(CONTAINED WITH ENERGY SERVICES PROPOSAL 

SECTION: 2 SCHEDULE APG.PDF) 
 

E. ENERGY SERVICES PROPOSAL WITH DETAILED 

COST BREAKDOWN 
(COST BREAKDOWN APPEARS IN EXECUTIVE SUMMARY) 

  



EXECUTIVE SUMMARY 
 

         Through a competitive process, Clark County entered into a performance contract with 

Johnson Controls (JCI) to develop a project characterized by facility retrofits and guaranteed 

energy savings.  At this time, the county has requested that JCI engage in a second phase and 

for making further facilities improvements and examine the viability of utilizing renewable energy 

solutions, where appropriate. The State of Washington Department of General Administration has 

approved this process and worked as a part of our project team to develop this proposal.  

 

This final proposal is the result of a cooperative effort between the State of Washington, 

JCI, and Clark County.  This process included participation by several members the Clark County 

Facilities Management team. We would particularly like to thank Mark McCauley, Darrel Stump, 

Dan Spencer, Pete Dubois, Bronson Potter and all other County personnel who have directly 

supported and helped in our development of this project. 

 

This document has been developed to communicate the existing opportunities for energy 

and operational savings to be executed in this second phase.  This document comprises those 

Facility Improvement Measures (FIMs), breakdowns of the project in terms of fees, and all 

financial details necessary to proceed with the State of Washington for contract development. 

 

At this time, Johnson Controls is continuing on a parallel path to develop a supplementary 

proposal for the county detailing a more robust strategy in the area of renewable energy.  This 

proposal for a Phase 3 will address the viability of solutions in the area of wind technology, 

biomass applications, fleet/alternative fuels, composting digesters, and traffic light LED 

conversions, solar applications for park lighting and other solutions. 

 

As recommended by the State of Washington, Department of General Administration, an 

Investment Grade Audit (IGA) has been performed confirming energy strategies and performance 

data.  The final scope and contract has been reviewed by the State and found to be in 

compliance with respective guidelines and regulations.  The findings herein are based on detailed 

energy audits of selected facilities and data regarding current energy consumption.  Results are 

detailed in the Facility Improvement Measures (FIMs) section of this document.  

 

 



IMPACT TO CLARK COUNTY STRATEGIC PLAN 

 

The efforts of this project are intended to directly support the continued achievement of 

Clark County goals which include, but are not limited to: 

 

•   Continue to provide needed upgrades to County infrastructures funded through energy 

savings projects 

•   Continue to reduce the operations and maintenance expenditures 

•   Leverage technologies focused on renewable energy  

•   Maximize the County’s purchasing power by using bundled solutions 

•   Continue to improve internal working conditions for county employees and levels of efficient 

service for the public  

•   Enhance life-safety conditions for County employees and customers. 

•   Increased reliability of building HVAC systems for County employees and customers. 

•   Continue to support the County’s long-term vision of sustainability. 

 

 

INVESTMENT AND ENERGY SAVINGS SUMMARY 

 

As shown in the following table, the proposed Energy Savings Performance Contract 

(ESPC) would require a total investment of $ 7,778,663. This project will be self-funded 

through energy savings and features available energy rebates and incentives of $ 391,315. 

Combined with these utility rebates and renewable energy credits, this contract will provide 

Clark County with a total of $12,870,274 in savings over a 20-year period. 

 
 

Base-Case Offering- Financial 
Indicator 

Value Remarks 

Capital Invested $7,778,663 Cost of Project Implementation 

Total Annual Savings - Yearly Average $643,514 
Guaranteed Annual Project 

Benefits 

Rebates and Incentives  $391,315 
Clark PUD one-time Rebates, RECs 

over 10 years 

Simple Payback (in years) 19.25 Years 
( Capital Cost-Incentives/Rebates ) 

Divided by Annual Savings 



 
 

In terms of impact to the environment, this contract will bring several benefits to the 

County as detailed above.  The following table illustrates the recommended base-case program 

highlights: 

 

Internal Rate of Return  4.61 % 
Based on 20 yr cash-flow at a 

discount rate of 4.19% 

Net Present Value $463,062 
Present Value of all annual cash-

flows at discount rate 

Accumulated Cash Flows (20 yrs) $841,343 
Financed at 4.19% over a 20-Year 

Term 

Environmental Impact 

 
9,961,253 

 
18,449 

 
39,708 

 
2,157 

 
676,505 

 
1,054 

 

 
Pounds of CO2 per year 

 
Pounds of SOx per year 

 
Pounds of NOx per year 

 
Acres of trees planted 

 
Gallons of gasoline saved per year 

 
Automobiles Removed From 

Roadways Annually 
 

Facility Improvement Measure 
Guaranteed Annual Energy 

& Operations Savings 

   FIM 1.0- Lighting Retrofits/Lighting Controls Improvements 
  - New PSB, Events Hall, Jail Works (Ind), 78th St, 149th Street, CDI) 

$ 137,877 

   FIM 2.0 – HVAC Mechanical Improvements 
Boiler Replacement – Corrections, IR Heating (Events, 149th Street, Jail 
Works Ind.) 

$ 69,368 

   FIM 3.0 - HVAC Controls Improvements All Buildings $ 149,231 

   FIM 4.0 – Solar Photo-voltaic (PV) System- PSB Garage, PSB Roof, 
General Services 

$ 6,126 

   FIM 5.0 - Solar water-heating System- PSB (DHW, Kitchen), Jail 
Works     (Industries, In-custody, Work Release, C H C DHW, 
Corrections DHW) 

$ 19,254 

   FIM 6.0 – Other Facility Improvements – Awning for PSB Walk-way 
from Garage, Roof Replacement with 25 kW dc Solar roof at 
Corrections  

$ 2,064 

   Total Savings for all projects included in project $ 383,720 



 
 

OVERVIEW OF FIM DEVELOPMENT 

 

JCI performed a gap-analysis identifying how each of the building’s systems are currently 

performing and comparing that data to how these systems could perform optimally to save 

energy. This information, along with our thorough understanding of the various mechanical 

systems at Clark County, is used to guide our project team in creating the plan to get to that 

point of optimal performance.  

 

Collaboration with Clark County’s facility staff has been a critical and valuable component 

in developing these customized facility improvement strategies.  It is our collective opinion that 

we have identified a self-funded, and financially sound, project.  It is also our opinion that this 

project will strengthen the County’s message to the community about its leadership in the area of 

energy conservation and sustainability. 

 

PROJECT CRITERIA 

 

Project criteria used by the Johnson Controls team during the analysis to develop this 

proposal included the following: 

• The Facility Improvement Measures (FIMs) should improve the comfort and long-term 

sustainability of the facility whenever possible. 

• These measures are driven by both economic and quality of life considerations. 

• FIMs must not reduce the reliability or quality of the facility. 

• Quality of equipment should not be sacrificed. 

• Recommended solutions should improve operational and maintenance efficiencies. 

• Leveraging funds available from Northwestern Energy, that are available for energy 

efficiency upgrades (wherever applicable). 

• Emphasis on Green Sustainable Renewable Energy production. 

• Self-funded in 20 years or less with an outcome-based Performance Guarantee. 

 

 



PROJECT LOCATION 

 

Buildings & sites that are proposed for Mechanical, Controls and Lighting Improvement Measures are: 

Building 
Approx. 
Year 
Built 

Approx. 
Area 

Hours of Operation (open to 
public) 

Bldg A, A1 1980’s 3,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg B, B1 1980’s 3,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg C, H 1980’s 18,000 
Typically 12:00 AM-11:00PM Mon-
Fri, Closed Sat, Sun-Holidays. 

Bldg D 1980’s 6,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg E,F,G 1980’s 8,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg I, wash-rack, Fuel-
Island 

1980’s 2,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg J, L 1980’s 6,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg M,N 1980’s 4,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Center for Death 
Investigation 

1980’s 8,892 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Event Center 2005 97,029 
Schedule varies based on Events in 

a given calendar year 

149th Street-Warehouse, 
Sign Shop ,Sheriff 

1980’s 20,000 
Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. Sheriff’s 

is 24 hr operation 

Jail Works- In-custody 1990 13,958 Typically 24/7 operation 

Jail Works- Industries 1990 21,515 Typically 24/7 operation 

Jail Works- Work Release 1990 13,958 Typically 24/7 operation 

PSB (New Bldg) 2003 160,000 

Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. Some 
areas are occupied till 11:00 PM 

and weekends. 

Community Health Center 2004 175,000 
Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. First Flr 

areas are occupied 24/7. 

Fairgrounds site-(Parking, 
shops, Barn etc) 

  
Schedule varies based on Events in 

a given calendar year 

Corrections/Jail 1982 121,949 
Typically 24/7 operation (except 

certain Admin areas) 

Courthouse 1982 72,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

General Services Building  11,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Total Building Area 
affected 

 767,801  

This is the typical schedule for the facilities all year. 

 

 

 

 

(Other) Buildings & sites that are proposed for Solar (PV and Thermal) system Installation are: 



Building 
Approx. 
Year 
Built 

Approx. 
Area 

Hours of Operation(open to 
public) 

Event Center 2005 97,029 
Schedule varies based on Events in 

a given calendar year 

Jail Works- In-custody 1990 13,958 Typically 24/7 operation 

Jail Works- Industries 1990 21,515 Typically 24/7 operation 

Jail Works- Work Release 1990 13,958 Typically 24/7 operation 

Public Service Center 2003 160,000 

Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. Some 

areas are occupied till 11:00 PM and 
weekends. 

Community Health Center 2004 175,000 
Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. First Flr 

areas are occupied 24/7. 

Corrections/Jail 1982 121,949 
Typically 24/7 operation (except 

Admin areas) 

Old Public Service Bldg 
(1408) 

 25,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

General Services Building  11,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Total Building Area 
affected 

 639,409  

 
 
 
 

                            FACILITY IMPROVEMENT MEASURES – 
 

As a result of the preliminary analysis, the further development of the project through an 

investment grade audit, and a strong collaborative team process, a project has been created which 

best suits Clark County is all aspects and criteria provided to our team.  The below table lists the 

various Facility Improvement Measures for each building which will be completed by Johnson 

Controls as a result of this project 



FACILITY IMPROVEMENT MEASURES
LIGHTING & LIGHTING CONTROLS IMPROVEMENTS

PUBLIC SERVICES BUILDING
RETROFIT EXISTING LIGHTS, OCC SENSORS/MOTION SENSORS, LTG 

CONTROL PANEL PROGRAMMING

PSB GARAGE RETROFIT EXISTING LIGHTING IN GARAGE

JAIL WORKS- IND, WORK REL, INCUSTODY RETROFIT EXISTING LIGHTS, OCC SENSORS

CORRECTIONS RETROFIT EXISTING LIGHTS IN CERTAIN AREAS

EVENTS HALL / FAIRGROUNDS RETROFIT EXISTING LIGHTS, LIGHTING CONTROLS

149TH STREET BUILDINGS RETROFIT EXISTING LIGHTS, OCC SENSORS 

COMMUNITY HEALTH CENTER
RETROFIT EXISTING LIGHTS, OCC SENSORS/MOTION SENSORS, LTG 

CONTROL PANEL PROGRAMMING

CENTER FOR DEATH INVESTIGATION (C D I) RETROFIT EXISTING LIGHTS, OCC SENSORS 

78TH STREET BUILDINGS (A THRU N) RETROFIT EXISTING LIGHTS, OCC SENSORS 

GENERAL SERVICES BUILDING RETROFIT EXISTING LIGHTS, OCC SENSORS 

HVAC MECHANICAL SYSTEMS IMPROVEMENTS

COURTHOUSE HOTWATER MAIN HEADER PIPING REPAIR/REPLACEMENT

JAIL WORKS BOILER STACK REPLACEMENT

CORRECTIONS
HEATING & DHW HW SYSTEM FUEL SWITCHING-  ELEC TO NATURAL GAS 

HI-EFFICIENCY BOILERS

149TH STREET BUILDINGS INFRARED RADIATION & CONTROLS - SHOP

EVENTS CENTER INFRARED RADIATION & CONTROLS

JAIL WORKS WAREHOUSE INFRARED RADIATION & CONTROLS- WAREHOUSE

HVAC CONTROLS SYSTEM IMPROVEMENTS

PUBLIC SERVICES BUILDING

DEDICATED COOLING FOR TELEPHONE ROOMS, CHILLER HEAT RECOVERY, 

COOLING TOWER VFD, SYSTEMS OPTIMIZATION, MOTION SENSORS TIED 

TO VAV

COMMUNITY HEALTH CENTER
DEDICATED COOLING FOR III FLR REFRIGERATOR, AHU-104 MODS, 

SYSTEMS OPTIMIZATION, MOTION SENSORS TIED TO VAV

JAIL WORKS REPLACE EXISTING UNT, SYSTEMS OPTIMIZATION

CORRECTIONS SYSTEMS OPTIMIZATION IN AHU-

EVENTS HALL SYSTEMS OPTIMIZATION

149TH STREET BUILDINGS
REPLACE EXISTING LINE-VOLTAGE THERMOSTATS WITH PROG. STATS, 

REPROGRAM EXISTING PROG. STATS

CENTER FOR DEATH INVESTIGATION (C D I) NEW METASYS DDC SYSTEM INSTALLATION

78TH STREET BUILDINGS (A THRU N)

REPLACE EXISTING LINE-VOLTAGE THERMOSTATS WITH PROG STATS, 

REPROGRAM EXISTING PROG STATS, REPLACE (1) FCU, (2) ELEC. 

HEATPUMPS

SOLAR PHOTOVOLTAIC (PV) SYSTEM INSTALLATION

PUBLIC SERVICES BUILDING 30 KW ON ROOF

COMMUNITY HEALTH CENTER 50 KW ON ROOF

GENERAL SERVICES BUILDING 49.32 KW ON ROOF

SOLAR THERMAL SYSTEMS INSTALLATION

PUBLIC SERVICES BLDG-KITCHEN 65 SQ FT , 198 GALLONS

PUBLIC SERVICES BLDG-DHW 65 SQ FT , 140 GALLONS

JAIL WORKS 1439 SQ FT , 2512 GALLONS

COMM. HEALTH CTR - DHW 851 SQ FT , 2002 GALLONS

JAIL INCUSTODY- DHW 457 SQ FT , 1052 GALLONS

JAIL WORK RELEASE - DHW 458 SQ FT , 1052 GALLONS

CORRECTIONS - BLDG DHW 2159 SQ FT , 4810 GALLONS

OTHER FACILITY IMPROVEMENTS

CORRECTIONS ROOF REPLACEMENT- 30 kW SOLAR BIPV ROOF & ROOF REPLACEMENT

PUBLIC SERVICES BUILDING NEW AWNINGS FOR WALKWAY



                            PROJECT BREAKDOWN -  
 

The below table is a cost breakdown for this project. 
 

 

 ATTACHMENT 1- CLARK COUNTY PHASE 2 ESPC PROJECT 
  Item Cost Comments 

  Subcontracted Costs - Labor & Materials     

1 Lighting Retrofit & Lighting Controls Improvements $984,642   

2 HVAC Control System Improvements $647,940   

3 HVAC Mechanical System Improvements $923,457   

4 Solar Photovoltaic System (PV) Installation $1,626,578   

5 Solar Thermal System Installation $786,742   

6 Other Facility Improvements (PSB Awnings) $54,065   

7 Subtotal $5,023,423   

8 Bonding $100,468 2% of subcontracts 

9 Total Subcontractor Costs $5,123,892   

10 Subtotal $5,123,892   

11 ESCO Costs/Fees     

12 Energy Audit (Audit costs to develop project) $67,122   

13 Travel and Living  $65,012   

14 Design- Mech, Elec etc ( 11%) of Subs $287,111   

15 Solar Thermal & PV System Design (6%) of sub costs $176,026   

16 Construction and PM (5%) of sub costs $251,171   

17 Overhead and Profit (18%) of sub costs $904,216   

18 Subtotal ESCO Fees $1,750,658   

19 Total Project Direct Costs     

20 Guranteed Maximum Project Cost $6,874,550   

21 Project Contingency  $202,272 3% of Project Cost. 

  Subtotal (All Project Direct Cost) $7,076,822   

  Taxes     

23 WA State Sales Tax @ 8.2% $580,299 
8.2% of All Project 
Direct Cost. 

  Guaranteed Maximum Price     

24 Costs & Taxes $7,657,121   

25 GA Administrative Fee $66,084   

26 GA Administrative M&V Fee $0   

27 JCI M&V Fees $55,458 
(Installation Year 
M&V) 

28 Total Project Cost $7,778,663   
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PERFORMANCE CONTRACT   
 

   PARTIES:     JOHNSON CONTROLS, INC. (JCI) 
  4011 SE International Way Suite 605 
  Milwaukie, Oregon 97222-8826  
 
  CLARK COUNTY (Customer) 
  1300 Franklin Street, Suite 650 
  Vancouver, Washington 98666-5000 
 
AGREEMENT DOCUMENTS:  In addition to the terms and conditions of this Performance Contract, incorporated into this 
Agreement are the following: 

   X Schedule 1 - Scope of Work Schedule 
   X Schedule 2 - Assured Performance Guarantee Schedule 
   X Schedule 3 - Services Schedule 
   X Schedule 4 - Price and Payment Terms Schedule 

 
1. SCOPE OF THE AGREEMENT.  JCI agrees to install identifiable improvement measures as delineated in Scope of 

Work Schedule (Schedule 1) which will result in Project Benefits as set forth in the Assured Performance Guarantee 
(Schedule 2).  After installation of the improvement measures, JCI agrees to provide the services identified in 
Services Schedule (Schedule 3), that include services that are necessary to monitor, measure, and achieve the 
identified Project Benefits, subject to the terms of the Assured Performance Guarantee (Schedule 2).  The Customer 
agrees to take all actions identified in this Agreement that are necessary to achieve the Project Benefits identified.  
JCI shall supervise and direct the Work and Services and shall be solely responsible for all construction means, 
methods, techniques, sequences, and procedures and for coordinating all portions of the Work and Services under 
this Agreement. JCI shall be responsible to pay for all labor, materials, equipment, tools, construction equipment and 
machinery, transportation, and other facilities and services necessary for the proper execution and completion of the 
Work, whether temporary or permanent and whether or not incorporated or to be incorporated in the Work and 
Services.  The Customer's payments to JCI and its interest in the Equipment will be based upon the terms of 
Schedule 4. 

2. TERM.   The Term of this Agreement shall begin on the Commencement Date, which shall be  April          , 2008 or, if 
no date is included, the date of this Agreement.  If the Work is divided into phases or individual projects for which 
individual prices have been negotiated, then separate Commencement Dates shall apply to each phase or individual 
project.  The Work shall be completed by the Substantial Completion Date, which shall be the earlier of: 

(a) the date on which the Customer executes a Certificate of Substantial Completion; or 

(b)  270   days after the Commencement Date, subject to adjustments as set forth in Paragraph 3 below. 

If the Work is divided into phases or individual projects for which individual prices have been negotiated, then 
separate Substantial Completion Dates shall apply to each phase or individual project.  Substantial Completion means 
that JCI has provided sufficient materials and services to permit the Customer to operate the Equipment or achieve 
the intended Project Benefits.  The Services shall commence on the Substantial Completion Date and shall continue 
for 60 months.  The term of the Assured Performance Guarantee (see Schedule 2) shall coincide with the term of the 
Services Schedule (see Schedule 3).  If for any reason, the Customer cancels or breaches this Agreement, including 
but not limited to the Service Schedule, the Assured Performance Guarantee shall automatically terminate.  The 
Payment Term shall be defined in Price and Payment Term Schedule (Schedule 4). 

3. DELAYS.  If JCI is delayed in the commencement or completion of the Work and/or Services by causes beyond its 
control and without its fault or negligence, including but not limited to inability to access property, fire, flood, labor 
disputes, unusual delays in deliveries, abnormal adverse weather conditions, acts of God, acts of war and acts of 
terrorism or by failure by the Customer to perform its obligations under the Performance Contract and Schedules or 
failure by the Customer to cooperate with JCI in the timely completion of the Work, then JCI shall provide written 
notice to the Customer of the existence, extent of, and reason for such delays.  An equitable adjustment in Substantial 
Completion Date, Payment Terms and Assured Performance Guarantee shall be made as a result. 

ACCESS.  Customer is responsible to provide JCI, its subcontractors and/or its agents reasonable and safe access to 
all facilities and properties that are in the Customer’s control which are subject to the Work and Services contained in 
this Agreement.  Customer further agrees to assist JCI, its subcontractors and/or its agents to gain access to facilities 
and properties that are not controlled by the Customer which are subject to the Work and Services contained in this 
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Agreement.  An equitable adjustment in Substantial Completion Date, Payment Terms and Assured Performance 
Guarantee shall be made as a result of any failure to grant such access. 

4. CERTIFICATE OF SUBSTANTIAL COMPLETION.  The Certificate of Substantial Completion to be executed by the       
Customer shall include: 

a. an acknowledgement by the Customer of the buildings or Improvement Measures substantially completed 
and the Substantial Completion Date for each building or Improvement Measure; 

 
b. an acknowledgment by the Customer of receipt of manuals and training provided by JCI under the 

Agreement; 
 
c. an acknowledgement by the Customer of the warranty start date and warranty period; 
 
d. a punchlist of items remaining to be completed by JCI and, 
 
e. an acknowledgement by the Customer that 

 
(i) changes of fire or alarm control points may significantly alter a life safety system, and contribute to a 

dangerous or life-threatening situation. 
 
(ii) changes to fire or alarm points may also require approval of local fire authority; changes to other control 

points may be linked to the life safety system and affect it; and after each such change, the life safety 
system should be exercised to see that its integrity has not been violated and it functions properly, as was 
intended. 

 
(iii) JCI does not warrant against system malfunction caused by improper use, misuse or wrong entry of data 

by the customer, and JCI shall not be liable for situations or damages that are the direct result of 
user-generated databases. 

5. TAXES, PERMITS, AND FEES.  JCI shall be responsible for obtaining all permits and related permit fees associated 
with the Work and Services.  JCI shall pay sales, consumer, use, and other similar taxes and shall secure and pay for 
the building permit and other permits and governmental fees, licenses, and inspections necessary for proper 
execution.  The Customer shall be responsible for securing any necessary approvals, easements, assessments, or 
zoning changes and shall be responsible for real estate and personal property taxes where applicable.  JCI makes no 
representations regarding the tax implications or Customer's accounting treatment of this Agreement. 

6. WARRANTY.  JCI warrants that materials and equipment furnished by JCI will be of good quality and new; that the 
Work will be free from defects not inherent in the quality required or permitted; and that the Work and Services will 
conform to the requirements of the Agreement Documents.  JCI warrants that the Work shall be free from defects in 
material and workmanship arising from normal usage for a period of one year from the Substantial Completion Date 
and that its Services will be free from defects in workmanship, design, and material until the end of the Term, or for 
one year, whichever is earlier.  Upon written notice from the Customer, JCI shall, at its option, repair or replace the 
defective Work or re-perform defective Services.  These warranties do not extend to any Work or Services that have 
been abused, altered, misused, or repaired by the Customer or third parties without the supervision of and prior 
written approval of JCI; or if JCI serial numbers or warranty date decals have been removed or altered. The Customer 
must promptly report any failure of the Equipment to JCI in writing.  All replaced Equipment or parts become JCI's 
property. 

 
 THESE WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT 

NOT LIMITED TO THOSE OF MERCHANTABILITY AND FITNESS FOR A SPECIFIC PURPOSE. 
 
Customer understands that JCI is a provider of services under this Agreement.  JCI shall not be considered a 
merchant or a vendor of goods.  If JCI installs or furnishes a piece of equipment under this Agreement, and that 
equipment is covered by a warranty from the manufacturer, JCI will transfer the benefits of that 
manufacturer’s warranty to Customer if this Agreement with Customer terminates before the equipment 
manufacturer’s warranty expires. 
 

7. CLEANUP.  JCI shall keep the premises and the surrounding area free from accumulation of waste materials or 
rubbish caused by the Work and, upon completion of the Work, JCI shall remove all waste materials, rubbish, tools, 
construction equipment, machinery, and surplus materials. 
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8. SAFETY.  JCI shall be responsible for initiating, maintaining, and supervising all safety precautions and programs in 
connection with the performance of the Work or Services.  JCI shall comply with all applicable laws, ordinances, rules, 
regulations, and lawful orders of public authorities related to safety of persons or property. 

9. HAZARDOUS MATERIALS.  Unless specifically noted in Schedule 1, JCI's obligations expressly exclude any Work 
or Services of any nature associated or connected with the identification, abatement, cleanup, control, removal, or 
disposal of hazardous materials or substances, including but not limited to asbestos, lead or PCBs, in or on the 
premises in which JCI will be required to perform Work.  The Customer warrants and represents that, to the best 
of the Customer’s knowledge, there is no asbestos or other hazardous materials in the Customer’s 
building(s) or other premises in which JCI will be required to perform Work that will in any way affect JCI’s 
Work.  Should JCI become aware of or suspect the presence of asbestos or other hazardous materials, JCI shall 
have the right to stop work in the affected area immediately and notify the Customer.  The Customer will be 
responsible for doing whatever is necessary to correct the condition in accordance with all applicable statutes and 
regulations.  The Customer agrees to assume responsibility for any claims arising out of or relating to the presence of 
asbestos or other hazardous materials in the Customer’s buildings or any premises in which JCI will be required to 
perform Work. 

10. INSURANCE.  Prior to commencing the Work, JCI shall provide a certificate of insurance with Contractor showing its 
insurance coverage's, and JCI shall maintain such insurance in full force and effect at all times until the Work and 
Services have been completed, in the following minimum amounts:  

COVERAGES LIMITS OF LIABILITY 
  

Workmen's Compensation Insurance or self insurance,                
 including Employer's Liability 

Statutory 

  
Comprehensive General  
Liability Insurance, including Contractual.                                                                                                  

$5,000,000 One Occurrence 
$5,000,000 Each Aggregate 

  
Comprehensive Automobile Liability  
Insurance 

$5,000,000 Combined 
Single Limit 

  
The above limits are obtained through primary and excess policies. 

 
The Customer shall be responsible for obtaining any builder's risk insurance and shall assume full responsibility for 
any risk of loss to the Work. 

11. INDEMNITY. The Customer assumes all risk and liability for the use, operation, and storage of the Equipment, and for 
injuries or death to persons or damage to property arising out of the use, operation, or storage of the Equipment, 
except for any injuries or death to persons or damage to property caused by the negligence of JCI, it employees, 
agents or assigns.  The Customer shall indemnify and hold harmless JCI, its employees, agents, and assigns from 
and against all claims, actions, damages, liabilities, and expenses, including attorney's fees, arising out of or related 
to this Agreement, except for injuries or death to persons or damage to property caused by the negligence of JCI, its 
employees, agents or assigns. 

 
 JCI shall indemnify and hold harmless the Customer, its employees, agents, and assigns against all claims, actions, 

damages, liabilities, and expenses, including attorney's fees, arising out of or related to any claims of patent 
infringement and any claims of construction or material-man's lien made by any subcontractor or material-man.  JCI 
and the Customer agree that JCI shall be responsible only for such injury, loss, or damage caused by the intentional 
misconduct or the negligence act or omission of JCI. The obligations of JCI and of the Customer under this paragraph 
are further subject to paragraph 12 below. 

 
12. LIABILITY AND FORCE MAJEURE.  JCI shall not be liable under this Agreement in an amount in excess of its 

primary general comprehensive policy limits.  Neither JCI nor the Customer will be responsible to the other for any 
special, indirect, or consequential damages arising in any manner from the Work or Services.  Neither party will be 
responsible to the other for damages, loss, injury, or delay caused by conditions that are beyond the reasonable 
control, and without the intentional misconduct or negligence, of that party.  Such conditions include, but are not 
limited to: acts of God; acts of Government agencies; strikes; labor disputes; fire; explosions or other casualties; 
thefts; vandalism; riots or war; acts of terrorism; or unavailability of parts, materials or supplies.  If this Agreement 
covers fire safety or security equipment, the Customer understands that JCI is not an insurer regarding those 
services.  JCI shall not be responsible for any damage or loss that may result from fire safety or security equipment 
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that fails to perform properly or fails to prevent a casualty loss.  JCI is also not responsible for any injury, loss, or 
damage caused by equipment that is not Covered Equipment, as defined in Schedule 3. 

13. JCI'S PROPERTY.  All materials furnished by and used by JCI personnel and/or JCI authorized subcontractors or 
agents at the installation site, for purposes of monitoring and verifying performance of the installed equipment, 
including documentation, schematics, test equipment, software, and associated media remain the exclusive property 
of JCI.  All materials furnished by and used by JCI personnel and/or JCI authorized subcontractors or agents at the 
installation site, including documentation, schematics, test equipment, software, and associated media remain the 
exclusive property of JCI.  The Customer agrees not to use such materials for any purpose at any time.  The 
Customer agrees to allow JCI personnel and/or JCI authorized subcontractors or agents to retrieve and to remove all 
such materials remaining after installation or maintenance operations have been completed.  The Customer 
acknowledges that all JCI software included is proprietary and will be delivered only under the provisions of an 
appropriate Software License Agreement that will limit its use to the system purchased under this Agreement. 

14. DISPUTES.  If a dispute arises under this Agreement, the parties shall promptly attempt in good faith to resolve the 
dispute by negotiation.  All disputes not resolved by negotiation shall be resolved in accordance with the Commercial 
Rules of the American Arbitration Association in effect at that time, except as modified herein. All disputes shall be 
decided by a single arbitrator. A decision shall be rendered by the arbitrator no later than nine months after the 
demand for arbitration is filed, and the arbitrator shall state in writing the factual and legal basis for the award. No 
discovery shall be permitted. The arbitrator shall issue a scheduling order that shall not be modified except by the 
mutual agreement of the parties. Judgment may be entered upon the award in the highest state or federal court 
having jurisdiction over the matter. The prevailing party shall recover all costs, including attorney's fees, incurred as a 
result of the dispute.  If the Customer is a state or local governmental entity, then this paragraph may not 
apply. 

15. MODIFICATIONS.  Additions, deletions, and modifications to this Agreement may be made upon the mutual 
agreement of the parties in writing.  The parties contemplate that such modifications may include but are not limited to 
the installation of additional improvement measures, energy conservation measures, facility improvement measures, 
and operational efficiency improvements or furnishing of additional services within the identified facilities, as well as 
other facilities owned or operated by the Customer.  These modifications may take the form of additional phases of 
work or modifications to the original scope of Work or Services. 

16. NOTICES.  All notices or communications related to this Agreement shall be in writing and shall be deemed served if 
and when sent by facsimile or mailed by certified or registered mail to JCI at the address listed on page 1 of this 
Performance Contract and to JCI, ATTN: General Counsel - Controls, 507 East Michigan Street, Milwaukee, 
Wisconsin, 53202, and to Customer at the address listed on page 1 of this Performance Contract. 

17.  ADDITIONAL TERMS. 

A. Any failure of JCI to require strict performance by the Customer, or any waiver by JCI of any requirement under 
this Agreement, does not consent to or waive any subsequent failure or breach by the Customer. 

B. If any provision of this Agreement is invalid under any applicable law, that provision shall not apply, but the 
remaining provisions shall apply as written. 

C. The captions and titles in this Agreement are for convenience only and shall not affect the interpretation or 
meaning of this Agreement. 

D. This Agreement is the full Agreement between JCI and the Customer as of the date it is signed.  All previous 
conversations, correspondence, agreements, or representations related to this Agreement (including any Project 
Development Agreement) are not part of the Agreement between JCI and the Customer and are superseded by 
this Agreement.  

E. This Agreement shall be construed in accordance with the laws of the state of the principal place of Business of 
the Customer at the time of the execution of this Agreement. 

F. If there is more than one Customer named in this Agreement, the liability of each shall be joint and several. 
  
18.  BONDS.  A Performance Bond and Labor and Materials Payment Bond in the amount of One Hundred percent 
(100%) of the contract sum shall be provided by JCI, to secure the contractor's covenant to faithfully perform all of the 
conditions of the contract in accordance with the law and that contract, pay all laborers, mechanics, subcontractors, and 
material suppliers, and pay all persons who supply the person, corporation, or subcontractors with provisions, provender,  
material, or supplies for performing the work." 
 
19.  PREVAILING WAGE.  The contractor shall pay prevailing wage rates set by the Washington Department of Labor; 
those rates are set forth in Addendum No. 1_, which is hereby incorporated into and made a part of this Agreement. 
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NOTICE 
 

 JCI MAKES NO WARRANTIES AS TO THE EQUIPMENT EXCEPT 
 AS SET FORTH ABOVE. 

 
 

CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Signature:       Signature:      
 
Printed Name:       Printed Name:      
     
Title:        Title:       
 

Dated: _______________, 200         Dated: _______________, 200       
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Schedule 2 
 
 ASSURED PERFORMANCE GUARANTEE SCHEDULE 
 
 
1. DEFINITIONS.  The following terms are defined for purposes of this Schedule as follows:   

 Project Benefits are the Measured savings, cost avoidance &/or Billable Usage increases that occur in the Guarantee 
Term plus the Non-Measured savings, cost avoidance &/or Billable Usage increases achieved for that year as set forth 
in paragraph 3, Reconciliation, of this Schedule. 

 Annual Guaranteed Project Benefits are the portion of the Total Guaranteed Project Benefits to be achieved in any 
one year of the Guarantee Term, calculated and adjusted as set forth in this Schedule. 

 Annual Project Benefits are the Project Benefits achieved for any one year of this Agreement. 

 Project Benefits Surplus is the amount by which the Annual Project Benefits that exceed the Annual Guaranteed 
Project Benefits in any one-year of the Guarantee Term.  

 Project Benefits Shortfall is the amount by which the Annual Guaranteed Project Benefits exceeds the Annual 
Project Benefits in any one-year of the Guarantee Term. 

Guarantee Term is the term of this Assured Performance Guarantee.  As outlined in paragraph 2 of this Agreement, 
the Guarantee Term shall coincide with the term of Services and shall be 60 months (5 years) from the Substantial 
Completion Date, unless terminated earlier. Customer may opt for additional years.  

 Installation Period means the period between the Commencement Date and the first day of the month following the 
Substantial Completion Date. For purposes of the annual reconciliation, Project Benefits achieved during the 
Installation Period shall be considered Project Benefits achieved during the first year of the Guarantee Term.  The 
amount reflected in the financial pro-forma is an estimate only and will be stipulated as being met. 

 Measured Project Benefits are achieved and calculated as set forth in paragraph 3, Reconciliation, of this Schedule. 

 Non-Measured Project Benefits are the Project Benefits that have been agreed by the parties will be deemed 
achieved on the Substantial Completion Date and are set forth in Exhibit 2 of this Schedule. JCI and the Customer 
agree that Non-Measured Project Benefits may include, but are not limited to, future capital or operational costs 
avoided as a result of this Agreement.  Customer agrees and acknowledges that JCI shall not be responsible for the 
achievement of such Project Benefits, as the actual realization of those Project Benefits is not within JCI’s control. 
Customer acknowledges that it has evaluated sufficient information to believe that the Non-Measured Project Benefits 
will occur.  As a result, Non-Measured Project Benefits shall not be measured or monitored at any time during the 
Guarantee Term, but rather shall be deemed achieved on the Substantial Completion Date.   

 Total Guaranteed Project Benefits are the Total Guaranteed Project Benefits to be achieved during the entire 
Guarantee Term, calculated and adjusted as set forth in this Schedule. 

 Total Project Benefits are the Project Benefits achieved during the entire term of this Agreement.  

 Equipment is the product(s) installed by JCI, its subcontractors and/or its agents as outlined in Schedule 1 (Scope of 
Work). 

 Service is the scope of work provided by JCI, its subcontractors and/or its agents as outlined in Schedule 3 (Service 
Schedule). 

Baseline is the mutually agreed upon calculated figures and/or usage amounts that reflect existing conditions and 
assumptions as set forth in Schedule 2, Exhibit 6.   

2. GUARANTEE.  Subject to the terms and conditions of this Agreement, the Customer will achieve projected 
$12,870,274 of Total Project Benefits (including Energy, Operational, Capital Avoidance and Rebates) over a 20 Year 
financed term. Presently, the elected optional guarantee term (guarantee years) associated with the M&V PSA is for a 
5 year term. Under this 5 Year term, JCI guarantees that the customer will achieve $ 2,096,955 of Total Guarantee 
Project Benefit ( Energy and Operational Savings ONLY form Yrs 1 thru 5 ) at the end of the 5 year Term. If the 
customer elects additional years of guarantee through the annual M&V PSA beyond 5 years, they will realize the 
annual additional Total Guarantee Project Benefit as scheduled for each additional year. 
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3. RECONCILIATION.  Within 60 days after the Substantial Completion Date, or earlier if otherwise specified in this 
Performance Contract, JCI will calculate the Project Benefit achieved during the Installation Period and advise the 
Customer of the amount of such Project Benefits. The frequency and the methods of reconciliation to be used during 
the Guarantee Term have been approved by the Customer at the time that this Agreement was executed and are 
defined in the Exhibits attached to this Schedule.  Except by mutual agreement of the parties, no changes to the 
frequency or methods of reconciliation may be made during the Guarantee Term; but, if a utility providing energy to the 
Customer modifies its method of billing during the Guarantee Term, or if the Customer changes its utility suppliers or 
method of purchasing, JCI may, at its option, adjust the reconciliation methods to methods appropriate to the utility's 
revised method of billing.  

Customer agrees and acknowledges that JCI shall not be responsible for the achievement of such Project Benefits, as 
the actual realization of those Project Benefits is not within JCI’s control. Customer acknowledges that it has evaluated 
sufficient information to believe that the Non-Measured Project Benefits will occur.  As a result, Non-Measured Project 
Benefits shall not be measured or monitored at any time during the Guarantee Term, but rather shall be deemed 
achieved on the Substantial Completion Date.   

4. CHANGES IN USE.  The Customer agrees to notify JCI, within five (5) business days, of any actual or intended 
change, whether before or during the Guarantee Term, in the use of any facility or equipment to which this Schedule 
applies, or of any other condition arising before or during the Guarantee Term, that reasonably could be expected to 
change the amount of Project Benefits to which this Schedule applies.  Such a change or condition would include, but 
is not limited to:  changes in the primary use of any facility; changes to the hours of operation of any facility; changes 
or modifications to the Equipment or Services provided under this Agreement; failure of the premises to meet local 
building codes; changes in utility suppliers, method of utility billing, or method of utility purchasing; improper 
maintenance of the Equipment or of any related equipment other than by JCI; changes to the equipment or to any 
facility required by changes to local building codes; or additions or deletions of equipment at any facility.  Such a 
change or condition need not be identified in the Base Line in order to permit JCI to make an adjustment. 

 Upon receipt of such notice, or if JCI independently learns of any such change or condition, JCI shall calculate and 
send to the Customer a notice of adjustment to the Base Line to reflect the impact of such change or condition, and 
the adjustment shall become effective as of the date that the change or condition first arose.  Should the Customer fail 
to provide JCI with notice of any such change or condition, JCI may make reasonable estimates as to the impact of 
such change or condition and as to the date on which such change or condition first arose in calculating the impact of 
such change or condition, and such estimates shall be conclusive. 

5. PROJECT BENEFIT SURPLUSES OR SHORTFALLS.  If the Annual Project Benefits during a specific year of the 
Guarantee Term, plus amounts credited from surpluses in the Installation Period and earlier years of the Guarantee 
Term are less than the Annual Guaranteed Project Benefits for that year, JCI may apply the difference against any 
unpaid balances from the Customer then existing under the Agreement.  If there are any remaining amounts, JCI may, 
where permitted by law, (a) carry over the difference to the next year of the Performance Contract so as to increase 
the Annual Guaranteed Project Benefits in that year or (b) at the Customer's written election, pay the Customer any 
remaining Project Benefit shortfalls, however JCI reserves the right to bill Customer for these Project Benefit shortfall 
payments should subsequent years of the Agreement yield Project Benefit surpluses.  Upon the mutual agreement of 
the parties, JCI may also provide additional products or services, in the value of the shortfall, at no additional cost to 
the Customer.  Where Project Benefit shortfalls have occurred, JCI reserves the right, subject to the approval of the 
Customer, which shall not be unreasonably withheld, to implement additional operational improvements or 
conservation measures, at no cost to the Customer, that will generate additional Project Benefits in future years of the 
Guarantee Term. Such payment or credit shall be the sole and exclusive remedy of the Customer for any failure by 
JCI to achieve guaranteed Project Benefits under this Agreement, including any alleged breach of any other express 
or implied warranty of Project Benefits.  JCI may credit any Project Benefit Surplus, in whole or in part, toward the 
Annual Guaranteed Project Benefits in any future year of the Guarantee Term. 
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The following Exhibits are attached and made part of this Schedule: 

Exhibit 1 Annual Reconciliation & Guaranteed Project Benefit Allocation  
Exhibit 2 Non-Measured Project Benefits 
Exhibit 3 Responsibilities of JCI and Customer  
Exhibit 4 Unit Utility Rates and Costs 
Exhibit 5 Primary Operations Schedules Pre & Post Retrofit  
Exhibit 6 Calculation of Base Line and Project Benefits
 

 FEMP or IPMVP Option A X  See Schedule 2, Exhibit 6 for details 
 FEMP or IPMVP Option B    
 FEMP or IPMVP Option C X  See Schedule 2, Exhibit 6 for details 
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 Schedule 2 
Exhibit 1 

                  ANNUAL RECONCILIATION & GUARANTEED PROJECT BENEFIT ALLOCATION 

 
Subject to the terms and conditions of this Agreement, the customer shall achieve $ 349,015 of Capital Cost Of 
Avoidance, $ 41,614 of annual O&M Cost Avoidance, $ 342,105 of annual utility cost avoidance and $ 391,315 in Utility 
Rebates and Incentives. 
Of this, $ 158,417 of Energy & O&M savings during install period, $ 349,015 of Future Capital Cost Avoidance and  
$ 391,315 of Rebates / Incentives on this schedule are non-measured project benefits (agreed upon benefits). Install Year 
savings are due to the reduced energy use realized by Clark County as measures are completed during the installation 
period but before the performance period begins. Install savings are based upon an estimated completion schedule for the 
project, and a post installation report will be generated that verifies that completion schedule has been met and 
consequently the savings have been achieved.   

Base-Case Financial Analysis 

 

 
Utility Cost 
Avoidance 

Operations & 
Maintenance Cost 

Avoidance 

 
Future Capital 
Cost Avoidance 

Rebates & 
Incentives 

Total Guaranteed 
Project Benefits 

2008(Install) $146,518  $11,899  $0 $315,014  $158,417  
2009 $342,105  $41,614  $25,059  $11,145  $723,793  
2010 $357,500  $43,279  $101,808  $11,145  $513,731  
2011 $373,588  $45,010  $114,529  $11,145  $544,271  
2012 $390,399  $46,810  $107,619  $11,145  $555,973  
2013 $407,967  $48,683  $0  $11,145  $467,795  
2014 $426,326  $50,630  $0  $11,145  $488,100  
2015 $445,510  $52,655  $0  $3,145  $509,310  
2016 $465,558  $54,762  $0  $3,145  $523,464  
2017 $486,508  $56,952  $0  $3,145  $546,605  
2018 $508,401  $59,230  $0  $3,145  $570,776  
2019 $531,279  $61,599  $0   $592,879  
2020 $555,187  $64,063  $0   $619,250  
2021 $580,170  $66,626  $0   $646,796  
2022 $606,278  $69,291  $0   $675,569  
2023 $633,560  $72,063  $0   $705,623  
2024 $662,071  $74,945  $0   $737,016  
2025 $691,864  $77,943  $0   $769,807  
2026 $722,998  $81,061  $0   $804,058  
2027 $755,532  $84,303  $0   $839,835  
2028 $789,531  $87,675  $0   $877,207  
Totals $10,878,851  $1,251,093 $ 349,015 $391,315  $12,870,274  

 

Rebates and Incentives have been estimated on good faith with the Public Utility District, Bonneville Power Administration 
and Bonneville Environmental Foundation but are subject to their final review and approval after project installation.  
Future Capital Cost Avoidance is based on the following Capital projects (FIM). Customer shall be responsible for 
allocating these capital costs at the appropriate years. JCI shall not be responsible for this allocation and reporting of these 
costs. This was discussed with and agreed upon by Mr. Mark McCauley and Johnson Controls. 

FIM 
Avoided 
Cost 

JAIL WORKS - BOILER STACK REPLACEMENT $ 41,778 

COURTHOUSE- HW HEADER VICTAULIC FITTINGS REPLACEMENT $ 99,715 

C D I - HVAC CONTROLS OPTIMIZATION $ 105,684 

PSC GARAGE - NEW AWNINGS (UPPER & LOWER LEVEL) $ 81,945 

CORRECTIONS- DHW & HEATING HW SYSTEM- ELEC TO N G 
BOILERS  (only part of project cost is included) 

$ 19,983 

TOTAL $ 349,015 

  
 
CUSTOMER:        JOHNSON CONTROLS, INC. 
 
Initials:         Initials:     
 
Date: __________________      Date: __________________ 
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 Schedule 2 
Exhibit 2 

 

 Non-Measured Project Benefits 

The Project Benefits identified below shall be Non-Measured Project Benefits (as defined above) under this Schedule.  The amount of 
the Non-Measured Project Benefits shall be deemed to increase during each year of the Guarantee Term by the escalation 
percentages set forth below: 

 

Source of Non-Measured Project Benefits – Period / Yr Project Benefits Escalation 

1) Operations & Maintenance- Install Period $ 11,899 0% 

2) Annual Operations & Maintenance – 1
st
 Year $ 41,614 3% 

3) Capital Cost Of Avoidance – Yr 1 (2009) $ 25,059  0% 

4) Capital Cost Of Avoidance – Yr 2 (2010) $ 101,808  0% 

5) Capital Cost Of Avoidance – Yr 3 (2011) $ 114,529  0% 

6) Capital Cost Of Avoidance- Yr 4 (2012) $ 107,619  0% 

7) Capital Cost Of Avoidance- Yr 5 $ 0 0% 

8) Capital Cost Of Avoidance- Yr 6 $ 0 0% 

9) Capital Cost Of Avoidance- Yr 7 $ 0 0% 

10) Capital Cost Of Avoidance- Yr 8 $ 0 0% 

TOTAL 1 TIME ONLY (INSTALL) NON-MEASURED 
PROJECT BENEFITS (1 ) 

$ 11,899 0% 

TOTAL 1 TIME (FUTURE CAPITAL AVOIDED) NON-
MEASURED PROJECT BENEFITS (3 thru 8) 

$ 349,015 0% 

TOTAL 1
ST
 YR- ANNUALLY RE-OCCURING- NON-

MEASURED PROJECT BENEFITS (2) 
$ 41,614 3% 

 

 
 
CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Signature:       Signature:      
 
Printed Name:       Printed Name:      
     
Title:        Title:       
 
Date: ____________________     .     Date: ____________________     .  
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Schedule 2 
 Exhibit 3 

 
 Responsibilities of JCI and Customer 
 
This Exhibit details the individual responsibilities of JCI and of the Customer, not otherwise set forth in this Performance 
Contract, in connection with the management and administration of the Assured Performance Guarantee. 
 
JCI 
 
Provide Measurement & Verification (M&V) reports detailing energy savings performance according to the frequency 
specified in Schedule 2, Exhibit 6 of this agreement. 
 
Combine the energy unit savings for the Phase 1 and 2 Courthouse and Corrections Building measures to provide one 
savings analysis using the Option C M&V protocol established for Phase 1. If contract rate differences exist, an average 
rate will be used that will be determined by the ratio of savings from each phase. If the Phase 2 guarantee term ends 
before the Phase 1 guarantee, the method of measurement will revert back to the process originally proposed for Phase 1. 
One new utility meter will be added to the meters being tracked for these two buildings to measure the natural gas use of 
the new heating and DHW boilers installed in the Corrections Building. 
 
Program (during installation period) building calendar and/or building occupancy schedules in METASYS / BAS 
programming which define occupied and unoccupied conditions for comfort and operations. Adjust baselines where this 
deviates from the baseline. 
 
Track current utility rates for all buildings via utility bills supplied by the County on a monthly basis, or through utility 
provided rate tariffs. Provide a comparison in the annual M&V report of the contract specified rates to the current actual 
rates. 
 
Develop, program, initiate and maintain run time totalization and collection (differentiated between occupied and 
unoccupied) by building system monitored and connected to METASYS. Where and if data is lost, JCI may use historical 
trends or current scheduled hours in lieu of trend data. 
 
Annually calibrate and verify proper operation of CO2 sensors installed under this project, for the Guarantee term (5 years). 
Output from the CO2 sensors will control the volume of ventilation air (outside air) introduced into the buildings where the 
sensors are located. Energy savings and adequate ventilation require regular maintenance of these systems.  
 
Adjust the existing baseline and or calculations- savings as identified herein for annual weather changes, occupational 
changes, added or removed loads, unoccupied run time, occupied and unoccupied set point changes and system design 
or control changes.  
 
Correct or revise as necessary FIMs to maintain and or meet operational and savings benefits. Significant deviation from 
accepted performance strategies on the part of the customer shall constitute either an M&V baseline adjustment or a field 
correction with the latter at the cost of the customer.  
 
Coordinate, consult and collaborate with customer regarding all potential load changes, design, operational or 
infrastructure changes in advance of those changes taking place.  Advise and where applicable, develop cost proposal for 
resolution with regard to potential impact of M&V plan adjustments, required metering, baseline adjustments, develop 
impact or calculate cost and/or savings. Cost for this development by JCI is not inclusive to the M&V contract and 
customer shall reimburse JCI for any and all M&V process adjustments, metering, data collection and infrastructure 
modifications associated with significant changes on the part of the customer. 
 
 
 
CUSTOMER:       JOHNSON CONTROLS, INC. 
 
 
Initials:_________________                                                           Initials:_________________ 
  
Date: ____________________     .     Date: ____________________     .  
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Schedule 2 
 Exhibit 3 

 
 Responsibilities of JCI and Customer 
 
This Exhibit details the individual responsibilities of JCI and of the Customer, not otherwise set forth in this Performance 
Contract, in connection with the management and administration of the Assured Performance Guarantee. 
 
Customer 
 
Agree to cooperatively work with JCI in regards to maintaining FIM performance, FIM savings, building comfort, present 
and future energy use. 
 
Provide proper maintenance and timely repair response on all equipment installed by JCI under this agreement. Promptly 
notify JCI of the need for any repairs needing to be made during the warranty period (that would be the responsibility of JCI 
under the terms of this agreement). Promptly notify JCI of any maintenance or repair issues that could negatively impact 
energy savings, and work to remedy these situations as soon as possible. Provide assistance to JCI in determining the 
approximate quantity of excess energy use due to repair or maintenance response that is beyond the control of JCI. 
 
A Planned Service Agreement (for M&V services) must be kept in force throughout the term of the guarantee in order for 
the guarantee to be valid. 
 
Coordinate with all utilities for JCI to receive a monthly copy (utility invoice) of the metered accounts throughout the term of 
the contract for all meters, which are affected by the scope of work listed in this agreement. 
 
Maintain all FIM strategies including but not limited to site and building calendars, occupied hours of operation, comfort 
conditions, unoccupied setbacks, unoccupied strategies, system operational schedules, run time totalization, sub- 
metering where applicable, etc. Customer shall identify, consult, coordinate and collaborate for all deviations in advance 
with JCI for equitable resolution and adjustments as required. 
 
Maintain integrity and operational reliability of Metasys- BAS- Microprocessor based controllers and all FIM strategies 
including set point, scheduling, control and comfort. 
 
Collaborate and coordinate with JCI team in advance for all present and future plans regarding modifications to design or 
building- utility infrastructure which would impact existing buildings, existing energy meters or sub meters. Customer shall 
bear the cost of JCI’s support and collaboration associated with development for acceptable M&V changes including 
where applicable metering, load / energy modeling and baseline adjustments or accepts the recommended baseline 
adjustments made by JCI. 
 
Allow JCI and METASYS to communicate on County owned fiber system at no charge to JCI. Allow JCI to access system 
remotely or on site. Maintain dial up service and connections for remote communications via dial up modem where 
applicable. 
 
Local facilities operators shall not revise or amend FIM or METASYS or BAS programming operations permanently 
(greater than 1 week) and shall advise and/or request all changes through JCI Service team. 
 
All buildings, systems and operations shall be maintained in good working condition and failures which influence increased 
energy shall be reported to JCI in a timely manner (within 10 working days).  The Solar PV Inverters may need to be 
replaced after ten years of operation.  The cost of this has not been included in this contract. 
 
Maintain protection from unqualified and or unapproved penetration into the web based access site of local operators 
through approved and acknowledged passwords for override control as specified.  Develop plan with JCI for identified 
users, password protection and update. Coordinate with JCI required training as applicable for web-based users regarding 
responsible use and behavioral modifications associated with impact to building energy use during defined unoccupied 
hours of operation. 
 
 
CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Initials:        Initials:      
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Energy consumption and unit energy costs for all meters and all buildings are listed below.  The unit cost data shown below 
shall be used for all calculations made under this Schedule except where during baseline development, the actual rate is 
greater.  In either case, unit costs in this table or actual unit cost where greater shall establish the minimum unit cost. These 
unit cost rates shall be escalated each year by the scheduled minimum % as set forth in the table below.  This table shall 
establish the new minimum unit cost rates for which all future escalation percentages (as set forth in table below) shall be 
based on. In the case where actual utility unit cost increase exceeds the calculated unit minimum as escalated within the 
table, the greater value shall be used. Where electrical power ratchet exists, this cost shall not be computed in baseline or 
future costs or unit costs.  
 
Bldg: Public Service Building 

Electric: Clark PUD  Acct: 446-0334-001  Meter #: 17501-C34DE3  Rate: 134 

Electric: Clark PUD  Acct: 446-0335-001  Meter #: 17513-C14DE3  Rate: 134 

Nat. Gas: NW Natural      Meter #: 781237  Rate: C21 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 

Note: The electric rate listed here and in all following utility rate tables is a prorated average of the actual seasonal rate 
provided by Clark PUD, including the 6% city tax.  The natural gas rate listed is directly from NW Natural and is not taxed. 

 

Bldg: Jail Works – Industries 

Electric: Clark PUD  Acct: 426-0035-002  Meter #: 16498-C34DE3  Rate: 134 

Electric: Clark PUD  Acct: 426-0069-002  Meter #: 16530-234DE  Rate: 134 

Nat. Gas: NW Natural      Meter #: 834062  Rate: C03 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 
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Bldg: Jail Works – In Custody and Jail Works – Work Release 

Electric: Clark PUD  Acct: 426-0035-002  Meter #: 16475-C14DE3  Rate: 134 

Nat. Gas: NW Natural      Meter #: 374366  Rate: C03 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 

Note: These two building share both the electric meter and the gas meter. 

 

Bldg: Community Health 

Electric: Clark PUD  Acct: 412-0199-001  Meter #: 17988-C14GR3 Rate: 134 

Electric: Clark PUD  Acct: 412-0201-001  Meter #: 18726-C34IR3  Rate: 134 

Electric: Clark PUD  Acct: 412-0099-003  Meter #: 18349-234GE  Rate: 134 

Nat. Gas: NW Natural      Meter #: 922105  Rate: C03 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 $1.1499 

 

Bldg: 149
th
 Street Facility 

Electric: Clark PUD  Acct: 419-0096-008  Meter #: 7908-C24GM  Rate: 134 

Electric: Clark PUD  Acct: 419-0098-009  Meter #: 15850-C24GE  Rate: 134 

Nat. Gas: NW Natural      Meter #: 392738  Rate: C03 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 

Note: The natural gas usage for this facility is taxed by the city at 6%.  The utility rate supplied by NW Natural has been 
increased by that amount. 



Page 10of 33 
Performance Contract (Rev 14) 

 Schedule 2 
 Exhibit 4 
 Unit Utility Rates and Costs 
 

Bldg: Center for Death Investigation (CDI) 

Electric: Clark PUD  Acct: 446-0191-004  Meter #: 15406-C14DE  Rate: 134 

Nat. Gas: NW Natural      Meter #: 781237  Rate: C21 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 $1.0719 

  
Bldg: Fairgrounds Event Center 

Electric: Clark PUD  Acct: 422-0071-001  Meter #: 17985-C34GR3 Rate: 134 

Electric: Clark PUD  Acct: 422-0072-001  Meter #: 18008-C34DR3 Rate: 134 

Nat. Gas: NW Natural      Meter #: 893362  Rate: C03 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

  

$/ Therm           
$1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 $1.2189 

Note: The natural gas usage for this facility is taxed by the city at 6%.  The utility rate supplied by NW Natural has been 
increased by that amount. 

Bldg: Camp Bonneville 

Electric: Clark PUD  Acct: 419-0008-003  Meter #: 15745-C14SE3  Rate: 234 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 

 
Bldg: Courthouse and Corrections 

Electric: Clark PUD  Acct: 446-0213-001  Meter #:    Rate: 234 

Nat. Gas: NW Natural      Meter #: 497656  Rate: C21 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 

  

$/ Therm           
$1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 $1.0417 

 Schedule 2 
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Bldg: 78

th
 Street – Buildings A & A1 

Electric: Clark PUD  Acct: 405-0135-001  Meter #: 13863-C23TE  Rate: 34 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 $0.0745 

Note: There is no demand charge for this rate schedule. 
 
 
Bldg: 78

th
 Street – Buildings B & B1 

Electric: Clark PUD  Acct: 409-0134-002  Meter #: 14460-C23TE  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

 
 
Bldg: 78

th
 Street – Buildings C & H 

Electric: Clark PUD  Acct: 409-0136-001  Meter #: 17067-C14GE  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

 
 
Bldg: 78

th
 Street – Building D 

Electric: Clark PUD  Acct: 409-0139-001  Meter #: 9492-C43DT  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

 
 
Bldg: 78

th
 Street – Buildings E, F & G 

Electric: Clark PUD  Acct: 409-0138-001  Meter #: 17614-C23TE  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 
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Bldg: 78
th
 Street – Buildings I, Washrack & Fuel Island 

Electric: Clark PUD  Acct: 409-0136-001  Meter #: 23896-C23T  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

 
 
Bldg: 78

th
 Street – Buildings J & L 

Electric: Clark PUD  Acct: 409-0137-001  Meter #: 33375-C23  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

 
 
Bldg: 78

th
 Street – Buildings M & N 

Electric: Clark PUD  Acct: 409-0139-001  Meter #: 19329-C23T  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 

 
 
Bldg: 78

th
 Street – New Building P 

Electric: Clark PUD      Meter #: 10229-323L  Rate: 134 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

$ / kWh 
$0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 $0.0456 

 

$ / kW 
$6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 $6.83 
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 % Annual Energy and O&M Cost Escalation 

The following table identifies the percentage increases that will be made to the amounts in the table for each succeeding 
year of the Guarantee. Percentages are applied to preceding year’s values. Relative to Electric, Gas, energy or resource 
unit cost, the actual escalation % applied in any given year shall be the larger % value of escalation between actual rate 
increases and this table.  Measurement and Verification service relative to Guarantee is presently proposed for a 5 year 
term. Customer may opt for additional years and if so, each subsequent year, M&V cost will escalate at 3% annually. 

Year Electricity 
Consumption 

Electricity 
Demand 

Natural 
Gas 

O&M 
Material 
Savings 

PSA 

Service 

PSA 

M&V 

1 0.0 % 0.0% 0.0% 0.0% 0.0% 0.0 % 

2 4.5 % 4.5 % 4.5% 3.0 % 3.0 % 3.0 % 

3 4.5 % 4.5 % 4.5% 3.0 % 3.0 % 3.0 % 

4 4.5 % 4.5 % 4.5% 3.0 % 3.0 % 3.0 % 

5 4.5 % 4.5 % 4.5% 3.0 % 3.0 % 3.0 % 

6 4.5 % 4.5 % 4.5% 3.0 % % % 

7 4.5 % 4.5 % 4.5% 3.0 % % % 

8 4.5 % 4.5 % 4.5% 3.0 % % % 

9 4.5 % 4.5 % 4.5% 3.0 % % % 

10 4.5 % 4.5 % 4.5% 3.0 % % % 

11 4.5 % 4.5 % 4.5% 3.0% % % 

12 4.5 % 4.5 % 4.5% 3.0 % % % 

13 4.5 % 4.5 % 4.5% 3.0 % % % 

14 4.5 % 4.5 % 4.5% 3.0 % % % 

15 4.5 % 4.5 % 4.5% 3.0 % % % 

16 4.5 % 4.5 % 4.5% 3.0 % % % 

17 4.5 % 4.5 % 4.5% 3.0 % % % 

18 4.5 % 4.5 % 4.5% 3.0 % % % 

19 4.5 % 4.5 % 4.5% 3.0 % % % 

20 4.5 % 4.5 % 4.5% 3.0 % % % 

 

 
CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Initials:        Initials:      
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 Primary Operations Schedules Pre & Post Retrofit 

                                                                              

 

The Post Baseline Standards of Occupancy, Service & Comfort included in this section, identified by Building and 
System, defines the expected operational aspects of each system as it relates to need for occupancy use, comfort and 
energy use. Each system has a reasonable expected maximum run time operation along with any relevant schedule for 
start-up (unoccupied and occupied, Night-low limit NLL) as well as extended hours of operation beyond normal scheduling 
as it relates to historical facility area use and occupancy times of same as served by these systems. It is critical that these 
schedules are not significantly deviated from (without advance notice, concurrence and approval, with adjustment as 
required) in order to generate savings while maintaining comfort. 
 
In general, the following operational conditions and comfort shall be adhered to during the course of the school year: 
Holidays shall be unoccupied for the Clark County site (except for County Jail, Jail Works (Industries, Work Release, In-custody)) and 
are recognized for the following days. The Events Center is on a different schedule (sporadic based on annual schedule of Events).  
 

• New Years Day (celebrated ) 

• Martin Luther King Day 

• President’s Day 

• Memorial Day 

• July 4
th
 (celebrated) 

• Labor Day 

• Columbus Day 

• Veterans Day 

• Thanksgiving Day & day after 

• Christmas Day (celebrated) and day after 

Trending In Support Of M&V and Programmed operations 

All systems connected to Metasys and serving buildings, within this contract shall be trended and logged relative to the 
following attributes. All programs, schedules, set points and algorithms must be maintained. All critical points of control 
shall be locked out relative to programming access and only short term overrides with time-out return to normal shall be 
provided to customer. Customer shall leverage JCI technician expertise, service and M&V contracts for any and all 
corrections and changes to system operation and programming.   
 

• Fan or HVAC System Run Time- Occupied Hrs   Terminal Unit – schedule ( where applicable ) 
• Fan or HVAC System Run Time- Unocccupied Hrs   Terminal Unit – Space Temp ( where applicable ) 
• % VFD Drive Output or Speed ( where applicable ) 
• Space Temperatures serving all systems connected – occupied  
• Space Temperatures serving all systems connected – un-occupied  
• Return air temperature ( where points specified ) 
• Mixed air temperature ( where points specified ) 
• OSA Temperature – reference for all trends 
• Supply Air Temperature ( where points specified ) 
• N2 Thermostats set point – Thermostats schedule 
• Chiller – Cooling – Run Time Hrs of operation 
• CHWS Temp ( where points specified ) 
• CHWR Temp ( where points specified ) 
• Cooling Circ Pumps – Run Time ( where points specified ) 
• Heater – Heating – Run Time Hrs of operation 
• Boiler – operation- enable- disable – hrs of operation 
• HWS Temp ( where points specified ) 
• HWR Temp ( where points specified ) 
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 Operational Attributes, Occupancy Schedules and Comfort Conditions 

 

General conditions and attributes relative to savings strategies, engineering analysis and quantification of benefit is based 
on observation, logging, estimates, site discussions and standard engineering analysis and practice. The following 
attributes are sample standards utilized in the development process and along with standard engineering methodology, 
shall be considered stipulated relative to the value and purpose they provide in the analysis and algorithms. This shall take 
precedent over all M&V descriptions which are not consistent with this analysis process.   

• Lighting and Occupancy Sensors  

Lighting- Ballast Fixture wattages: Pre and post ANSI / Manufacturer’s (MFGR) Design Wattages 

Run Time: pre and post hours of operation. 

Light-levels: pre and post measurement of foot-candles for different space types 

Pre- and post measurement values to be taken and used to confirm baseline and FIM application only 

HVAC  / Control / Heating Plants / Cooling Plant 

Schedules ( run time hrs defined ),  

Operational sequences- (defined Industry standard, programmed or measured) 

Set points ( defined , programmed or measured ) 

Air Flow & Volume control- (defined set point or diversity specified) 

Power consumption ( Defined mfgr name plate power ratings, motor eff., measurements, MFGR or Engineering   

standards ) 

Equipment Mfgr. Heating or Cooling Efficiency’s – pre and post 

Heating & Cooling Lockouts and limits ( defined ) 

Ventilation limits ( standard or design prescribed as defined ) 

   

  
 
 
 
 
 
 

CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Initials:        Initials:      
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 Operational Attributes, Occupancy Schedules and Comfort Conditions 

General conditions and attributes relative to savings strategies, engineering analysis and quantification to benefit is based 
on observation, logging, estimates, site discussions and standard engineering analysis and practice. The following 
attributes are considered stipulated relative to the value they provide in the analysis and algorithms. 

          Community Health Center 

Offices, Admin Support, Conference Rooms, Individual Offices, Exam rooms- Mon-Fri 7AM to 500PM 
Patient Rooms (1st floor)- 24 hrs 7 days 

 
 Occupied  Night Set Back  Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )  Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     55F – 60F      74F – 76F        82F – 85F 

 Conference rooms, support offices normally unoccupied, courtrooms 

 * Normally Unoccupied ( Off ) or Normally in Setback Mode  

 Winter: 68F Summer: 78F Mode: no greater than 45% volume 

 Courtrooms to be scheduled for occupancy per courtroom scheduler for occupied use, otherwise in setback mode 

 

 Fan Systems 

 AHU-001  Mon-Fri 6am TO 5pm approx. 2800 HRS/ YEAR - No Holidays or Weekend operation 

 AHU-001  Mon-Fri 6am TO 5pm approx. 2800 HRS/ YEAR - No Holidays or Weekend operation 

 AHU-101  24 Hrs   8760 HRS / YEAR NIGHT TIME VOLUME REDUCTION maximum of 40%-45% flow 

 AHU-102  24 Hrs   8760 HRS / YEAR NIGHT TIME VOLUME REDUCTION maximum of 40%-45% flow 

 AHU-103  24 Hrs   8760 HRS / YEAR NIGHT TIME VOLUME REDUCTION maximum of 40%-45% flow 

 AHU-104  24 Hrs   8760 HRS / YEAR NIGHT TIME VOLUME REDUCTION maximum of 40%-45% flow 

VAV and FPTU boxes  in Conference Rooms, Meeting Rooms, Break-rooms- Standby setpoint based on occupancy detected by 
Motion Sensors – Heating Standby 65 F-66 F;  Cooling Standby – 76F-78F 

CO2 controls – shall control dampers to maintain <= 1000 ppm CO2. 

 Chiller Plant 

 Operate on call for cooling at operational AHU CC – SAT only 

 Chiller locked out at OS ambient less than 55F 

 Pump / CT interlocked  

 CHW Reset / CW Reset- 52F to 60F based on building load 

  

 Heating Plant 

 Operate on call for heating at operational AHU PHC & or space temp 

 HWS Reset: HWR temp no greater 105F above 65F if needed. 

 Heating Pumps interlocked with call for Htg – Boiler Operation –  

 Boilers locked out at OS ambient greater than 78 F 

 

 

 

CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Initials:        Initials:      
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 Primary Operations Schedules  

 

          Public Health Center 

Offices, Admin Support, Conference Rooms, Individual Offices- Mon-Fri 7:00AM to 5:00PM 
 
 Occupied  Night Set Back  Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )  Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     55F – 60F      74F – 76F        82F – 85F 

 Conference rooms, support offices normally unoccupied, courtrooms 

 * Normally Unoccupied ( Off ) or Normally in Setback Mode  

 Winter: 68F Summer: 78F Mode: no greater than 40-45% volume 

 Courtrooms to be scheduled for occupancy per courtroom scheduler for occupied use, otherwise in setback mode 

 

 Fan Systems 

 AHU-1  Mon-Fri 6am TO 5pm approx. 2800 HRS/ YEAR - No Holidays or Weekend operation 

 AHU-1 (extended runtime) Mon-Fri 6pm TO 11pm approx. 1060 HRS/ YEAR - Holidays or Weekend operation in the 6
th
 

floor Commissioners Office – weekend occupancy area based on override - NIGHT TIME VOLUME REDUCTION maximum of 40% 
flow, Only 5% -10% maximum OSA based on CO2 sensor. 

 AHU-2  Mon-Fri 6am TO 5pm approx. 2800 HRS/ YEAR - No Holidays or Weekend operation 

VAV and FPTU boxes  in Conference Rooms, Meeting Rooms, Breakrooms- Standby setpoint based on occupancy detected by 
Motion Sensors – Heating Standby 65 F-66 F;  Cooling Standby – 76F-78F 

CO2 controls AHU 1, 2– sensors shall control dampers to maintain <= 1000 ppm CO2. 

 

 Chiller Plant 

 Operate on call for cooling at operational AHU CC – SAT only 

 Chiller locked out at OS ambient less than 55F 

 Pump / CT interlocked  

 CHW Reset / CW Reset- 52F to 60F based on building load 

 Chiller heat recovery shall be used as first stage of reheat whenever there is reheat load during cooling mode. 

  

 Heating Plant 

 Operate on call for heating at operational AHU PHC & or space temp 

 HWS Reset: HWR temp no greater 105F above 65F if needed. 

 Heating Pumps interlocked with call for Htg – Boiler Operation –  

 Boilers locked out at OS ambient greater than 78 F 

 

 

 

 

CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Initials:        Initials:      
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 Primary Operations Schedules  

 

      Events Center 

 

 

Occupancy is not fixed, occupancy changes based on schedule of Events each year. Current assumption is based 
on 8:00 AM to 5:00 PM Mon-Fri for an average runtime of approx 1800 hours for the baseline. This since the 
hours of occupancy could vary significantly based on scheduled vents each year, the proposed runtime might 
change based on occupancy. 

 
 Events Hall to be scheduled for occupancy per scheduled Event scheduler for occupied use, otherwise in setback mode. 

 
 Occupied  Night Set Back  Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )  Cooling ( Summer ) Cooling ( Summer )* 

     65F -67F     50F – 52F      76F – 78F        82F – 85F 

 Events Hall A, B, C 

 * Normally Unoccupied ( Off ) or Normally in Setback Mode  

 Winter: 50F- 52F  Summer: 82F - 85F Mode: no greater than 40-45% volume, no OSA during night-time 
cycling 

 Events Hall to be scheduled for occupancy per courtroom scheduler for occupied use, otherwise in setback mode 

 

 Fan Systems 

 RTU-1  based on Event schedule approx.  1500 HRS/ YEAR for RTU -1. The infrared heaters shall be used for most of 
the heating season except when there is Event that requires heat and fresh air (determined by CO2 sensors to be located in the 
Halls). Also, RTU-1 shall operate at ~45%-50% to provide air circulation ONLY. 

 When there is need for heat during Event preparation, after-Event move-out and general Night-time low limit, the RTU shall NOT 
operate. Heat shall be provided by the Infrared heaters. Also, the infrared heaters and the RTU shall be interlocked to the rollup 
door in the loading dock, to prevent heating the space when the rollup doors are more than 25% -30% open, to prevent significant 
infiltration.  

 RTU-2  based on Event schedule approx.  1500 HRS/ YEAR for RTU -2. The infrared heaters shall be used for most of 
the heating season except when there is Event that requires heat and fresh air (determined by CO2 sensors to be located in the 
Halls). Also, RTU-1 shall operate at ~45%-50% to provide air circulation ONLY. 

 When there is need for heat during Event preparation, after-Event move-out and general Night-time low limit, the RTU shall NOT 
operate. Heat shall be provided by the Infrared heaters. Also, the infrared heaters and the RTU shall be interlocked to the rollup 
door in the loading dock, to prevent heating the space when the rollup doors are more than 25% -30% open, to prevent significant 
infiltration.  

 RTU-3  based on Event schedule approx.  1500 HRS/ YEAR for RTU -3. The infrared heaters shall be used for most of 
the heating season except when there is Event that requires heat and fresh air (determined by CO2 sensors to be located in the 
Halls). Also, RTU-1 shall operate at ~45%-50% to provide air circulation ONLY. 

 When there is need for heat during Event preparation, after-Event move-out and general Night-time low limit, the RTU shall NOT 
operate. Heat shall be provided by the Infrared heaters. Also, the infrared heaters and the RTU shall be interlocked to the rollup 
door in the loading dock, to prevent heating the space when the rollup doors are more than 25% -30% open, to prevent significant 
infiltration.  

 CO2 controls RTU 1, 2, 3– sensors shall control dampers to maintain <= 1000 ppm CO2 during Events (not before or after an Event) 
when there are people in the building. 

 RTU-4  Based on Event schedule approx. 2200 HRS/ YEAR - based on override. 

 RTU-5  Mon-Fri 6am TO 5pm approx. 2850 HRS/ YEAR - No Holidays or Weekend operation (only on override) 
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 Primary Operations Schedules  

      Events Center (continued) 

 

Cooling  

 Operate on call for cooling at operational AHU CC – SAT only 

 Chiller locked out at OS ambient less than 75F 

 No Cooling shall be provided when there is no Event. 

Cooling locked out when rollup doors are open 

 

Heating  

Operate on call for heating based on occupancy (i.e. when there is an Event and there is a need for Fresh air). The Infrared heaters 
shall provide the heat in the building most of the time. 

 Heating locked out at OS ambient greater than 50-55 F 

 Heating (both IR and RTUs) locked out when rollup doors are open 

 

 

 

 

CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Initials:        Initials:      
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 Primary Operations Schedules  

 

 

        149
th
 Street Buildings 

 

Sherriff’s Offices, Warehouse, Shops 
 
 Sherriff’s Office 

 Occupied  Night Set Back  Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )  Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     55F – 60F      74F – 76F        80F – 82F 

 

 Fan Systems 

 Packaged Heat pump -  Mon-Sun 24 hrs 8760 HRS/ YEAR  

 

 Warehouse 

 Occupied  Night Set Back  Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )  Cooling ( Summer ) Cooling ( Summer )* 

     64F -65F     55F – 60F      None         None 

 

 Fan Systems 

 Infrared Radiation   Generally unoccupied 8760 HRS/ YEAR 

  

 Shops 

 Occupied  Night Set Back  Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )  Cooling ( Summer ) Cooling ( Summer )* 

     64F -65F     55F – 60F      None         None 

 

 Fan Systems 

 Forced-air Heaters   Generally unoccupied 8760 HRS 

 

 

 

 

 

 

 

 CUSTOMER:       JOHNSON CONTROLS, INC. 
 
 Initials:        Initials:      



Page 21of 33 
Performance Contract (Rev 14) 

Schedule 2 
 Exhibit 5 

 Primary Operations Schedules  

 

 

        78th Street Buildings 

 

Buildings A thru N ( except Building C ) 
 
 Occupied  Night Set Back   Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )   Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     55F – 60F       74F – 76F        80F – 82F 

 

 Fan Systems 

 Several heat pump systems -  Mon-Fri 6:30 AM – 5:00 PM - approx 2800 HRS/ YEAR  

 

Building C 
 
 Occupied  Night Set Back   Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )   Cooling ( Summer ) Cooling ( Summer )* 

     65F -67F     55F – 60F       74F – 76F        80F – 82F 

 

 Fan Systems 

 Heating Boiler (oil fired)  -   Mon-Fri 6:00 AM – 12:00 AM - approx 4680 HRS/ YEAR 

 

 

 

 

 

 

 

 

 CUSTOMER:       JOHNSON CONTROLS, INC. 
 
 Initials:        Initials:      
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 Primary Operations Schedules  

 

 

          Corrections/Jail – SF-6 and Heating Plant only. 

 
 Occupied  Night Set Back   Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )   Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     60F – 62F       74F – 76F        80F – 82F 

 

 Fan Systems 

 SF-6 -   Mon-Sun 24 Hrs - approx 8760 HRS/ YEAR NIGHT TIME VOLUME REDUCTION maximum of 40%-45% flow 

 SF-6A -   Mon-Sun 24 Hrs - approx 8760 HRS/ YEAR NIGHT TIME VOLUME REDUCTION maximum of 40%-45% flow 

 

  

 Heating Plant 

 Operate on call for heating at operational AHU PHC & or space temp 

 HWS Reset: HWR temp no greater 105F above 65F if needed. 

 Heating Pumps interlocked with call for Htg – Boiler Operation –  

 Boilers locked out at OS ambient greater than 65 F 

 

 

 

 

 

 

 

 

 

 CUSTOMER:       JOHNSON CONTROLS, INC. 
 
 Initials:        Initials:      
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 Primary Operations Schedules  

 

 

          Courthouse – Heating Plant only. 

 
 Occupied  Night Set Back   Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )   Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     60F – 62F       74F – 76F        80F – 82F 

 

 Fan Systems 

 Existing fans shall operate as is. Not in scope. 

 

  

 Heating Plant 

 B-1 & B-2, HWP -  Mon-Sun 6:00 AM to 6:00 PM - approx 3040 HRS/ YEAR  

 Operate on call for heating at operational AHU PHC & or space temp 

 HWS Reset: HWR temp no greater 105F above 65F if needed. 

 Heating Pumps interlocked with call for Htg – Boiler Operation –  

 Boilers locked out at OS ambient greater than 65 F 

 

 

 

 

 

 

 

 

 

 CUSTOMER:       JOHNSON CONTROLS, INC. 
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 Primary Operations Schedules  

 

 

          Jail Works – Industries, Work Release, In-custody 

 
 Occupied  Night Set Back   Occupied  Night Set back   

 Heating ( Winter )  Heating ( Winter )   Cooling ( Summer ) Cooling ( Summer )* 

     68F -70F     60F – 62F       74F – 76F        80F – 82F 

 

 Fan Systems 

 Existing fans shall operate as is. Not in scope. Currently all systems operate 24hrs 7 days 

 

  

 Heating Plant 

 B-1 & B-2, HWP -  24 hrs during heating season, as needed  

 Operate on call for heating at operational AHU PHC & or space temp 

 HWS Reset: HWR temp no greater 105F above 65F if needed. 

 Heating Pumps interlocked with call for Htg – Boiler Operation –  

 Boilers locked out at OS ambient greater than 65 F 

 

 

 

 

 

 

 

 

 

 CUSTOMER:       JOHNSON CONTROLS, INC. 
 
 Initials:        Initials:      
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Measurement & Verification (M&V) Plan 
 

The measurement and verification (M&V) options described below will be applied on a building by building basis as listed 
in the table below. These M&V methods have been selected based upon the measures proposed for each building, the 
expected project benefits, and the relative cost of the M&V method. The planned M&V term for Option C buildings is 5 
years, while the active M&V term for Option A buildings is one year (followed by 4 years of annual site verification visits 
and reporting). After the satisfactory demonstration that the proposed energy savings has been met (on Option A 
measures) the energy savings will be agreed upon throughout the remainder of the M&V term. Those savings will be 
reported along with the measured Option C savings over the 5 year M&V term.  
 
 A detailed description of the planned M&V activities is included below the FEMP/IPMVP Option Descriptions. 
 

 

Building Option A (One Time 
Measurement) 

Option C (Utility Bill Comparison) 

Public Service Building  X 

Community Health Building  X 

Courthouse/Corrections  X 

Jail Works Building X  

Events Hall/Fairgrounds X  

149
th
 Street Building X  

Center for Death Investigation (CDI) X  

78
th
 Street Buildings (A-N) X  

General Services Building X  

Old Public Service Bldg. (1408) X  

78
th
 Street – WSU Extention X  

 

 

 

FEMP or IPMVP 

 Option A 

Partially Measured Retrofit Isolation 

 

Project Benefits are determined by partial field measurement of the energy use of the system(s) to which an improvement 
measure was applied, separate from the energy use of the rest of the facility.  Measurements will be short-term with 
only one-time measurements in the pre & post-retrofit installation period. 

 

Partial measurement means that some but not all parameter(s) will be Non-Measured.  Careful review of improvement 
measure design and installation will ensure that Non-Measured values fairly represent the probable actual value.  
Stipulations will be shown in the M&V Plan along with analysis of the significance of the error they may introduce. 

 

Engineering calculations using short-term pre & post-retrofit measurements and stipulations.  The finding of these pre & 
post-retrofit measurements calculations of Project Benefits will then be Non-Measured for the life of the contract. 
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FEMP or IPMVP  

 Option B 

Retrofit Isolation 

This Option is not applicable to this project 

 

Project Benefits are determined by field measurement of the energy use of the systems to which the improvement 
measure was applied, separate from the energy use of the rest of the facility.  Short-term, long-term or continuous 
measurements are taken throughout the pre & post-retrofit period of the contract. 

 

Engineering calculations using short term, long-term of continuous pre & post-retrofit measurements will be used to 
calculate the Project Benefits for the life of the contract. 

 

FEMP or IPMVP   

 Option C 

 
Option C involves use of utility meters or whole building sub-meters to assess the energy performance of a total building.  
Option C assesses the impact of any type of improvement measure, but not individually if more than one is applied to an 
energy meter.  This option determines the collective Project Benefits of all improvement measure’s applied to the part of 
the facility monitored by the energy meter.  Also, since whole building meters are used, Project Benefits reported under 
Option C include the impact of any other change made in facility energy use (positive or negative). 
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Calculation of Base Line and Utility Project Benefits  

 
A.  Objectives 
 
 In order to accurately assess the effectiveness of a performance contract, it is necessary to be able to make 

comparisons of pre-retrofit and post-retrofit conditions under similar terms. To do this, Base Lines are established to 
document pre-retrofit conditions and serve as the basis for post-retrofit analysis.  For the purpose of this schedule 
“Baseline” is defined as a specific period of time and any data, used for, or resulting from, the analysis of that period. 

    
 The following methodology will be used to calculate unit Project Benefits:   
 
 a. The program applies baseline data for the specified “tuning period” to the regression calculation detailed in 1(c) or 

1(d).   
 
 b. The program attempts to establish a relationship between utility consumption or demand and the independent 

variable(s) (e.g. HDD, CDD, User defined1, etc.).  Coefficient(s) of consumption per unit will be tuned and documented 
for variables where such a relationship can be established and will be included as a part of this agreement as 
Schedule 2 Exhibit 4. 

 c.  During the post retrofit period the pre-retrofit coefficients and the post retrofit variable data are applied to the 
regression calculation to adjust for differences in conditions.  This projects an adjusted baseline which represents what 
would have been consumed had no facility improvement measures been implemented.   

 
 d.  The units saved are equal to this adjusted baseline minus the actual consumption for the billing period.  The 

adjusted baseline referred to in this document is equivalent to the “baseline scenario” in Metrix.  
 
 The regression analysis methodology used in this agreement is capable of making adjustments for changes in base 

load, heating degree-days, cooling degree-days, and up to three other variables.  The inclusion of any variables will be 
mutually agreed upon by JCI and the Customer and supported by regression analysis documentation.  In addition, 
some consumption may be allocated to tuning period modifications if any are defined. 

 
B.  Application of Regression Analysis Calculation  

 1.  Definitions 

  (a)  Base Line - The Base Line(s) shown on Schedule 2, Exhibit 4 illustrates the relationship(s) of each utility 
consumption to independent variables during a representative pre-retrofit tuning period. The Base Line is determined 
by utilizing the Regression Analysis Calculations defined in sections 1(c) and 1(d) and documented on Schedule 2, 
Exhibit 4. 

  (b)  Adjusted Base Line  - The Adjusted Base Line(s) estimates post-retrofit utility consumption using the same 
Regression Analysis Calculation as shown on Schedule 2, Exhibit 4 plus any modifications (as described in section 
2(c). The Adjusted Base Line represents an estimate of utility consumption had no Facility Improvement Measures 
been implemented.  

  For systems where CO2 sensors are being added, savings is predicated on reducing outside air based on a 
control setpoint for CO2 ppm (parts per million), Energy (heating, cooling and fan energy) savings is calculated using 
historically established values of minimum outside air from the existing building design data.  If it is found during M&V 
term that the CO2 sensors cause the damper to open up greater than the existing established minimum outside air 
damper position (to meet code requirements for ventilation) due to change in occupancy type or # of occupants (or any 
other reason), the damper position shall be trended and a baseline adjustment shall be performed to reflect the new 
minimum OSA position and savings shall be adjusted accordingly. 
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  (c)  Regression Analysis Calculation - Regression Analysis is the means by which the relationship(s) between 
utility consumption and other variables is determined. The relationships documented on Schedule 2, Exhibit 4 were  

 established using SRC Systems, Inc.’s now Silicon Energy Inc.’s Metrix™ utility accounting software program.  
Following is the equation utilized to both establish the Base Line and serve as the basis for post-retrofit analysis: 

 
 The inputs and outputs to the equation vary depending on whether the equation is being applied to the pre-retrofit 

tuning period or the post retrofit tracking period.  Once the coefficients B, DH, DC, D1, D2, D3  and the base temperatures 
TBH ,TBC  have been obtained by regression, they remain fixed and are used to derive adjusted meter consumption for 
all future time periods. 

 
 E=B*∆t+DH*HDD(TBH)+DC*CDD(TBC)+D1*U1+D2*U2+D3*U3 
 
where: 
 
E = Adjusted Base Line Consumption throughput through meter.   During the post retrofit period this value 

represents what the consumption would have been under current conditions (weather, etc.) had no Facility 
Improvement Measures (FIMs) been implemented. 

 
B     =  Base load consumption per unit of time (Utility Units/day), that part of the meter consumption that is 

independent of (cannot be correlated to) any of the independent variables, including the degree-days. This 
consumption will be present no matter what the weather conditions or other independent variables are. 
This fixed value, dependent only on the number of days in the period being evaluated, is determined when 
defining the Base Line. 

 
∆t   =  Time interval (days) in analysis period. 
 
DH, DC    =  Coefficients for Heating and Cooling Degree-days (Utility units/deg-day). These fixed values, which are 

 determined when defining the Base Line, define the sensitivity of consumption to changes in weather. 
 
HDD, CDD =  Heating and Cooling degree-days (

o
F-day or 

o
C-day) for the period being analyzed; 

 
 
TBH, TBC  =  Heating and Cooling degree-day base (or balance point) temperatures (

o
F or 

o
C) upon which the HDD and 

CDD values are derived. These balance point temperatures represent the outdoor air temperature at 
which utility consumption or demand begins to react to any further change in outdoor temperature.   When 
outdoor air temperature is equal to balance point temperature heat loss = heat gain. 

 
DI =  Coefficients for user defined variable I (I=1,2,3 for any one meter). These coefficients (or relationships) 

are determined when defining the Base Line. 
  
UI =  Value of independent user variable I (I=1,2,3 for any one meter) for the period being analyzed. 
 
 A maximum of three optional user defined variables (e.g., occupancy hours, production rates, square footage) can 

be included in the fit to any one-meter.   
  
 (d) Regression Analysis Calculation for Demand - The Metrix program treats demand differently than 

consumption since demand is an instantaneous value and consumption is a value totaled over time.  As can be seen 
in the following calculation, demand is not dependent on the number of days in the billing period.  Rather, demand is a 
function of a fixed base load component and a variable component, which is sensitive to changes in the independent 
variables.  Instead of cumulative degree-days, the regression calculation for demand uses the average temperature 
difference between the balance point temperature and the average daily temperature.  The average temperature 
difference is calculated by dividing the total DD in the billing period by the # of days in the period as shown in the 
following equation.  The units for the heating and cooling coefficients are kW per DD per day.  The equation shows kW 
as the demand unit but any appropriate demand unit may be used. 

 

kW Offset Coefficient DD Coefficient
DD

Days
base

per

per

= + ×_ _ (
#

)
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where kWbase = kW for the baseline scenario for the current bill period (per) 
  Offset_Coefficient = the demand value that is not associated to weather   
  DD_Coefficient = relationship of demand to weather (e.g. kW/DD) 
  DD(per) = degree days for the current bill period (heating or cooling) 
  #Days(per) = number of days in the current bill period 
 
 2.  Base Line Calculations 
  
 Following is a summary of how a Base Line is developed: 
 2a.  Select a Tuning Period - The first step in developing a Base Line is to identify a pre-retrofit period of time that is 

representative of physical and operational conditions within the premises. In Metrix™, this period of time is known as 
the Tuning Period.  

  
 2b.  Identify Relationships of Consumption to Independent Variables - The Regression Analysis Calculation 

shown in section 1(c) or 1(d)) is then applied to each individual utility item during the selected Tuning Period against 
one or more independent variables. The resultant relationship(s) of utility consumption as a function of time, weather 
and other independent variable(s) is represented by the Regression Analysis Calculation as shown on Schedule 2 
Exhibit 4. 

 
 2c.   Modifications to the Base Line 
 
 A modification is made up of a # of units to be applied, a time period to apply the units, and a description of why the 

modification is being applied. 
 
 (1)  Annual Periodic Modifications. Annual Periodic Modifications are used to adjust the base line consumption for 

anomalies that occurred during the Tuning Period because of operational procedures or abnormal conditions that 
occurred.  These “out of line” consumption periods cause the regression equation to over or under predict 
consumption.  A modification helps to fit the equation’s predicted value to the actual value that occurred during the 
tuning period.  Future consumption can be predicted with a high degree of confidence once the predicted and actual 
tuning period consumption is matched properly.  Annual Periodic Modifications for the Project are identified on 
Schedule 2, Exhibit 4. 

 
 (2)  Additional Modifications.  During the term of the Agreement, it may also be necessary to make modifications to the 

base line, as a result of physical or operational changes within the premises that are beyond the agreed upon 
conditions as shown on Exhibit 5 of this schedule and as implied by the base line values of any independent user 
variable as defined in section B-1(c) and documented on Schedule 2, Exhibit 4. 
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 3.  Utility Consumption Project Benefits 
 
 For each time period being evaluated, an Adjusted Base Line is calculated by performing the Regression Analysis and 

applying to it any necessary modifications. This Adjusted Base Line represents the utility consumption that would have 
occurred if the retrofits had not been implemented.  Utility consumption Project Benefits is the difference between the 
Adjusted Base Line consumption and the actual post-retrofit consumption for the same period. 

 
 4.  Utility Cost Project Benefits 
 

Utility cost Project Benefits is the result of applying the contract specified minimum utility unit costs to the utility units or 
the future commodity unit cost if greater than the minimum utility unit cost. The method of selecting unit costs is 
documented on Schedule 2, Exhibit 4 and will be used throughout the term of the agreement to assign costs to the 
physical units.  The following describes the four possible cost calculation methods: 

 
1 - Average Cost of Consumption and Average cost of Demand - The “average cost per unit” method 
allows the program to calculate Project Benefits using a simpler strategy.  Dollar Project Benefits are 
equal to the physical unit difference between the baseline scenario and the actual scenario (units saved) 
multiplied by the appropriate unit cost.  The appropriate unit cost is equal to the average unit cost for the 
current billing period or the minimum unit cost as defined on Schedule 2, Exhibit 4, whichever is greater. 
 
2 - Average Cost of Consumption - The “average cost of consumption” blended method allows the 
program to calculate Project Benefits using the same strategy as the “average cost per unit” method 
shown above.  The only differences being that the blended method only needs to track consumption and 
it combines the consumption and demand costs before calculating the average unit cost.  The appropriate 
unit cost is equal to the average blended unit cost for the current billing period or the minimum unit cost 
as defined on Schedule 2, Exhibit 4, whichever is greater. 

 

Total dollar Project Benefits is the sum of the utility cost Project Benefits from each utility type plus any other Project 
Benefits as identified in attachment(s). 
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     5.  Miscellaneous Adjustments 

5a.  The various obligations and commitments undertaken by JCI in this Performance Contract are based in part on 
the assumption that Customer's Facilities are and will remain in full compliance with all applicable building codes, all 
equipment of Customer will be maintained in proper operating condition, and all equipment of the Customer will be 
operated in accordance with the terms of this Agreement.  In the event JCI determines or becomes aware that building 
codes are not being adhered to or that the Customer's equipment is not being maintained in proper operating condition 
or that the Customers equipment is not being operated in accordance with exhibit 5,  JCI shall be entitled to make 
such adjustments as may be necessary to the calculations used to determine energy Project Benefits in order to 
reflect the effects of non-compliance with building codes and/or improper operating condition of Customer's 
equipment. 

5b.  The services performed and Equipment provided by JCI under this Agreement are intended to operate and be 
used as a total package to achieve optimum energy efficiency for Customer under this Performance Contract. In the 
event Customer disables, disconnects, or otherwise ceases to use or overrides any or all service(s) or Equipment 
provided by JCI under this Performance Contract, JCI shall be entitled to make such adjustments as may be 
necessary to the calculations used to determine energy Project Benefits in order to reflect the effects of such action by 
Customer. 

5c.  Customer and JCI acknowledge that the method of billing used by the applicable utility providing the energy 
source may be modified or subject to variation during the term of this Performance Contract. In such event, the 
calculations used to determine energy Project Benefits shall be subject to such adjustments as necessary to equate 
the modified or varied method of billing to the method in effect at the time the relevant billing variables were 
incorporated into this Performance Contract. 

Detailed Description of M&V Activities & Deliverables 

 
The M&V plan for this project will utilize both Option A and Option C protocols. The Public Service, Community Health, 
and Courthouse/Corrections buildings will utilize Option C, while all other buildings will utilize an Option A approach. A 
detailed description of Option C including the calculation methodology, adjustment process, and baseline 
determination is described in detail above.  
 
Option C provides a total building view of savings, but does not provide tracking for the individual measures installed in 
the building. When Option C is utilized the savings that are calculated are the cumulative savings for all measures 
installed in that facility. Because changes made to the building or its operation (occupancy, equipment, etc.) will 
directly impact the utility bills and consequently the energy savings, it is critical these changes be communicated to JCI 
in a prompt manner to insure accuracy in the reporting of energy savings. Changes to the use of the building will then 
be incorporated into the baseline energy use and will ensure a valid comparison is made. Changes can increase or 
decrease the baseline (which will increase or decrease the reported energy savings). The purpose of the baseline 
adjustment process is accuracy and fairness. It is not the intent of JCI to claim savings for changes made by the 
customer that reduce energy use outside of the measures installed under this project, but likewise if changes are 
made that increase energy use, JCI should not be held liable for the loss of energy savings. 
 
On buildings where Option C is used, no measurements on individual measures are planned or required. It is standard 
practice however to set up trending on building HVAC equipment via the control system to track various control 
strategies and provide insight into the energy use patterns of the building. Because of this it is important that before 
any trending function is eliminated from the control system the JCI Performance Assurance Engineer is consulted. 
 
The buildings selected for the Option A protocol will be subject to a more rigorous M&V process, albeit one of shorter 
duration. Option A provides measurement of energy savings at the component level and because of this the M&V plan 
needs to be more specific on precisely how and where the measurements will be taken. This method features short 
term or one time measurements, and once the savings has been determined that savings will be agreed upon over the 
remaining term of the performance period. The following paragraphs discuss the M&V process that will be used for 
each of the Facility Improvement Measures (FIMs) that are included in buildings using the Option A protocol.  
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Lighting and Lighting Controls 
 
The M&V strategy on lighting and lighting control measures is based upon the verification of the key variables used to 
calculate the energy savings. The key variables on lighting projects are the wattage of the existing and retrofit 
equipment, the hours of operation, and the quantity of lighting fixtures. The key variables on lighting control projects 
are the wattage of the fixtures being controlled, the number of fixtures being controlled, the baseline hours of 
operation, and the performance period hours of operation.  Additionally, fixture age and temperature will impact the 
current draw of a fixture. Because of this it is expected that variations in measurements will occur resulting in some 
variation in the average wattage consumption. The pre and post wattage values have been established by the use of 
industry standard tables and/or manufacturer’s data however, pre and post measurement sampling are planned. The 
hours of operation have been determined through information provided by the customer, best practices, industry 
standards and building schedules. It is assumed these hours of operation have been reviewed and are agreed upon. 
Measurements of current operating hours are not planned for any lighting measures. 
 
 
The following M&V activities are planned on lighting and lighting control measures that are in Option A buildings. 
 

• The as-built lighting quantity and fixture types will be compared to the proposed lighting quantity and fixture 
types listed in the lighting calculation spreadsheets. Corrections will be made to the original spreadsheet 
calculations if it is determined that the overall deviation of the combined Building lighting energy consumption 
or quantity of fixtures included in the original calculations ( pre or post wattages only ) differ so that calculated 
savings result in a short fall greater than 5%. If updates to the calculation spreadsheets are made they will be 
provided to the owner in the post installation report and the revised energy savings will also be presented. 

• An inspection of Option A buildings which have undergone a lighting retrofit will be made for the purpose of 
verifying the installation is complete and savings are being generated. 

• On Option A buildings that have had occupancy sensors installed, an inspection and test of each occupancy 
sensor will be completed to ensure the sensor has been properly installed and programmed, and is capable of 
generating the projected savings. Spot checks of the hours of reduced operation may be made using data 
logging equipment. 

• Spot foot-candle readings will be taken in random locations to verify light quantity is within IESNA standards. 
• Random pre and post retrofit fixture wattage measurements will be taken to verify existing and proposed 

wattage values are within reasonable tolerances. If variations greater than 5% +/- are found, the original 
savings calculations will be updated with the measured values and will be reported in the post installation or 
year one reports. Special attention will be paid to large quantity fixture types and a statistically significant 
sampling will be provided on fixture types with quantities greater than 200. 

 
New Heating Boilers 
 
The savings from this measure is based upon the difference in efficiency between the existing boiler and the new 
boiler replacing it. Total Boiler efficiency is affected by a combination of combustion losses, skin losses and auxiliary 
operational losses with typically combustion losses potentially representing the larger of these variables. Pre- and 
post-install measurements for combustion efficiency shall be taken. Measurements where possible will be for 3 load 
points: low, medium and high fire and the resulting efficiency utilized shall be an average of the 3 measurements. 
Where variation associated with auxiliary, standby- envelope loss exists between the pre and post system design, 
combustion efficiency averages shall be adjusted for system efficiency by the PDE. In the event the existing boiler is 
not operational at the time the reading is to be taken, the existing boiler efficiency listed in the spreadsheet calculations 
will be used in its place. If the efficiency difference between the existing boiler and the new boiler differ by more than 
5% from the proposed values in the spreadsheet calculations, the spreadsheets will be updated and the new savings 
values will be presented in the first annual M&V report. 
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Controls Optimization 
 
The verification method employed on this FIM requires the identification of the specific control strategies called out by 
the Project Development Engineer. Once these are determined, trending will be enabled on the appropriate controls 
points and trend data will be collected and analyzed. A trend report and/or graph depicting a typical week of operation 
during the first year of the performance period will be provided in the year one M&V report for each control strategy 
that has been implemented. For example, if the control strategy is setback the heating set-point during nights and 
weekends, the one week graph would illustrate the zone temperature changes that prove the setback has been 
implemented. Once the energy savings strategy has been implemented and demonstrated it is the responsibility of the 
customer to ensure the strategy remains in place. An annual site visit to review control system operation is included in 
the M&V pricing for this measure throughout the performance period. 
 
Radiant Heating Measures 
 
The verification method planned for this measure depends on the building in which the system is installed and the 
existing heating system it will replace or augment. The verification will include site visits to visually inspect the 
installation, temporary placement of data loggers to record space temperatures and to verify control sequences are 
operational (overhead door operation enables or disables heat). Trending of the existing heating systems via the BAS 
system may also be used to verify reduced hours of operation when the radiant system is providing the heating 
requirements previously supplied by other systems. 
 
Solar PV Systems and DHW Systems 
 
Because JCI can not guarantee the number of hours the sun will shine a specific quantity of energy generated by 
these systems can not be guaranteed. The verification planned for the PV systems does include regular collection of 
metered data to track the ongoing performance of the PV panels, and reporting the quantity of energy produced (in 
kWh) in the quarterly reports. For the DHW systems data loggers will be employed to verify hot water is being 
generated by the systems after the initial installation. Monitoring of the existing DHW (gas or electric) may also be 
used to verify the reduction in run-time of the equipment. Annually the DHW Solar systems will be visually inspected to 
insure they are still operating as designed, and any deviations will be reported immediately to Clark County personnel, 
and included in the next quarterly report. 
 
Reports and Site Visits 
 
Quarterly energy savings report will be generated and presented to the customer within 60 days of the end of each 
quarter of the performance period. The proposed term for the performance period is eight years. The report will list the 
energy savings of both Option A and C measures and will compare the actual or stipulated savings to the guaranteed 
savings listed on Schedule 2 – Exhibit 1.   
 
Regular site visits are planned for the JCI Performance Assurance Engineer. The purpose of the visits will be to 
provide ongoing verification that the measures installed continue to operate as designed.  Findings from these site 
visits will be presented in the quarterly updates, or annual report depending on the timing of the site visit. If there are 
any situations requiring immediate attention from the customer they will be communicated as soon as possible, and 
documented later in planned reports. 
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Exhibit 1 

 

 SERVICES SCHEDULE 
 

1. SCOPE OF SERVICE.  JCI and the Customer agree that the services checked below will be provided by JCI at the 
Customer's facility. 

   Primary Air Conditioning Equipment  (PRIME) 

 Primary Air Conditioning Equipment (Basic) 

 Fire Detection and Management Systems (Premium) 

 Fire Detection and Management Systems (Basic) 

 Facility Operations 

 Reciprocating Air Conditioning Equipment (Premium) 

   Reciprocating Air Conditioning Equipment (Basic) 

   Associated Air Conditioning and Heating Covered Equipment 
(Premium) 

 Associated Air Conditioning and Heating Covered Equipment (Basic) 

 Maintenance Management Services 

   Primary Heating Covered Equipment (Premium) 

 Primary Heating Covered Equipment (Basic) 

   Automatic Temperature Controls (Premium) 

 Automatic Temperature Controls (Basic) 

   Training 

   Facility Management Systems (Premium) 

 Facility Management Systems (Basic) 

 Security Management Systems (Premium) 

 Security Management Systems (Basic) 

  X Performance Reporting Services 

 Performance Consulting Service 

 Energy System Management Services 

 

Detailed scope of work for services provided as follows: 

•Performance Reporting Scope of Service is provided in detail in Schedule 2, Exhibit 6.   
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2. EXTENDED SERVICE OPTIONS FOR PREMIUM AND PRIME COVERAGES.  On-site repair services will be 
provided during JCI's normal business hours, unless one of the following options is checked: 

 24-5 Extended Service--JCI will provide on-site response 24 hours a day, 5 days a week 
(Monday thru Friday, except JCI holidays) 

 24-7 Extended Service--JCI will provide on-site response 24 hours a day, 7 days a week 
(including holidays) 

 

3. DEFINITIONS.  The terms used in this Services Schedule shall be defined as follows: 

(a) COVERED EQUIPMENT means the equipment for which services are to be provided under this Services 
Schedule and installed under Schedule 1 and any other Covered Equipment Lists attached to this Services 
Schedule. 

 

(b) EQUIPMENT FAILURE means the sudden and accidental failure of moving parts or electric or electronic 
components that are part of the Covered Equipment and that are necessary for its operation. 

 

(c) SCHEDULED SERVICE VISITS include labor required to perform inspections and preventive maintenance 
on Covered Equipment. 

 

(d) SCHEDULED SERVICE MATERIALS include materials required to perform Scheduled Service Visits on 
Covered Equipment. 

 

(e) REPAIR LABOR includes labor necessary to restore Covered Equipment to working condition following an 
equipment failure and excludes total equipment replacement due to obsolescence or unavailability of parts. 

 

(f) REPAIR MATERIALS include materials necessary to restore Covered Equipment to working condition 
following an equipment failure and excludes total equipment replacement due to obsolescence or 
unavailability of parts.  At JCI's option, Repair Materials may be new, used, or reconditioned. All Repair 
Materials are covered by the warranty as described below. 

 

(g) BASIC COVERAGE includes Scheduled Service Visits, plus Scheduled Service Materials if otherwise noted 
in this Services Schedule, for Covered Equipment. 

 

(h)   PREMIUM LEVEL COVERAGE includes BASIC COVERAGE as well as Repair Labor, plus Repair Material if 
otherwise noted in this Services Schedule, for Covered Equipment. 

 

(i) EXTENDED SERVICE includes extended service for repairs and is available only if Customer has PREMIUM 
or PRIME coverage.  The price for Extended Service, if chosen by Customer, is part of the total price 
Customer will pay.  Should a defect be found during an Extended Service visit that JCI is not responsible for 
under this Services Schedule; Customer agrees to pay JCI's standard fee for any services rendered.  Should 
Repair Labor or Repair Materials be performed in periods beyond the Extended Service period, Customer 
agrees to pay JCI's standard fee for any services rendered beyond the Extended Service period.  PRIME 
LEVEL COVERAGE includes BASIC COVERAGE as well as Repair Labor, plus Repair Materials if otherwise 
set forth in this Services Schedule, for Covered Equipment consisting of centrifugal, absorption, or screw 
chillers.  PRIME LEVEL COVERAGE also includes Repair Labor, and Repair Materials if otherwise set forth 
in this Services Schedule, for diagnosed imminent equipment failure as well as actual equipment Failure, and 
the following: 

 
(i) JCI will analyze diagnostic tests including Pre?Vue Vibration Analysis and spectrochemical oil analysis 

megohm readings. All diagnostic tests must be performed at JCI-prescribed frequencies and to JCI-
specified test standards. Coverage will include Repair Labor and Repair Material for heat exchanger 
tubes if an Eddy Current Analysis, acceptable to JCI, has been performed in the three years prior to this 
Services Agreement Schedule and is provided to JCI, or such a test will be performed as part of this 
Services Agreement Schedule. 

 
(ii) Should JCI's analysis suggest the existence or the possibility of equipment deterioration outside 

anticipated or acceptable conditions, JCI may at its option take corrective steps necessary to prevent 
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further deterioration or breakdown of the Covered Equipment. JCI retains sole judgment over whether 
equipment conditions are considered acceptable, whether corrective steps should be taken, or what 
steps, if any, need to be taken. Performance of any corrective steps under this PRIME coverage is not a 
guarantee that equipment failure or downtime will not occur. 

 

(j) EXTENDED SERVICE includes extended service for repairs and is available only if Customer has PREMIUM 
or PRIME coverage.  The price for Extended Service, if chosen by Customer, is part of the total price 
Customer will pay.  Should a defect be found during an Extended Service visit that JCI is not responsible for 
under this Services Schedule; Customer agrees to pay JCI's standard fee for any services rendered.  Should 
Repair Labor or Repair Materials be provided in periods beyond the Extended Service period, Customer 
agrees to pay JCI's standard fee for any services rendered beyond the Extended Service period. 

 
 

4. INITIAL EQUIPMENT INSPECTION FOR PREMIUM OR PRIME COVERAGES.  JCI will inspect the Covered 
Equipment within 45 days of the date of this Services Schedule or as seasonal or operational conditions permit.  JCI 
will advise Customer if JCI finds any Covered Equipment not in working order or in need of repair. With the Customer's 
approval, JCI will perform the work necessary to put the Covered Equipment in proper working condition. To the extent 
that Covered Equipment is not subject to warranty or other obligation of JCI for its repair, this work will be done at JCI's 
standard fee for parts and labor in effect at that time. If the Customer does not want JCI to do the work identified by 
JCI, or if Customer does not have the work done, the Covered Equipment will be removed from the list of Covered 
Equipment and the price of this Services Schedule will then be adjusted. 

 

 

5. CUSTOMER OBLIGATIONS AND COMMITMENTS TO JCI.  The Customer warrants that, to the best of Customer's 
knowledge, all Covered Equipment is in good working condition and the Customer has given JCI all information of 
which Customer is aware concerning the condition of the Covered Equipment.  The Customer agrees that, during the 
term of this Services Schedule, the Customer will: 

 
(a) operate the Covered Equipment according to the manufacturer's recommendations; 
(b) keep accurate and current work logs and information on the Covered Equipment as recommended by the 

manufacturer; 
(c) provide an adequate environment for Covered Equipment as recommended by the manufacturer or as 

recommended by JCI, including adequate space, electrical power, air conditioning, and humidity control; 
(d) notify JCI immediately of any Covered Equipment malfunction, breakdown, or other condition affecting the 

operation of the Covered Equipment;  
(e) allow JCI to start and stop, periodically turn off, or otherwise change or temporarily suspend equipment operations 

so that JCI can perform the services required under this Services Schedule; and 
(f) provide proper condenser and boiler water treatment, as necessary, for the proper functioning of Covered 

Equipment, if such services are not JCI's responsibility under this Services Agreement Schedule. 
 
The Customer acknowledges that its failure to meet these obligations will relieve JCI of any responsibility for any 
breakdown, or any necessary repair or replacement, of any Covered Equipment and may require adjustments under 
Schedule 2, Assured Performance Guarantee Schedule. 
 

6. CHANGES TO COVERED EQUIPMENT.  To the extent permitted under the Performance Contract, the Customer 
retains the right to make changes or alterations to the Covered Equipment. If, in JCI's opinion, such changes or 
alterations substantially affect JCI's services or obligations, JCI shall have the right to make appropriate changes to 
the scope or to the price of this Services Schedule or to both. 

 

7. ACCESS.  The Customer will give JCI full access to all equipment that is either Covered Equipment or associated with 
it when JCI requests such access. If access cannot be provided, JCI's obligations under this Services Schedule will be 
suspended until such access to the equipment is provided. Matters affecting JCI's access to the equipment may 
include, but are not limited to, the removal, replacement, repair, refinishing, restoration, reconstruction, or other 
remedial actions taken by the Customer with respect to Covered Equipment or to the Customer's facility.  Suspension 
of JCI's duties for this reason will not cancel or suspend any of the Customer's obligations under this Services 
Schedule. 
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8. EXCLUSIONS.  JCI's services under this Services Agreement Schedule do not include: 
 

(a) supplies, accessories, or any items normally consumed during the use of Covered Equipment, such as 
ribbons, bulbs, and paper;  

 
(b)  calls resulting from lack of operator-level preventive maintenance, site-related problems, or operator error; 

 
(c) service calls due to failures resulting from acts of God, abuse or misuse of Covered Equipment, or alterations, 

modifications, or repairs to Covered Equipment not performed or provided by JCI;  
 

(d) the furnishing of materials and supplies for painting or refinishing Covered Equipment; 
 
(e) electrical work to the Customer's facility necessary because of Covered Equipment;  
 
(f) service calls resulting from attachments made to Covered Equipment or other equipment not covered by this 

Services Schedule; 
(g) the repair or replacement of ductwork, casings, cabinets, structural supports, tower fill/slats/basin, hydronic 

and pneumatic piping, and vessels, gaskets, and piping not normally replaced or maintained on a scheduled 
basis, and removal of oil from pneumatic piping; 

 
(h) service calls resulting from the effects of erosion, corrosion, acid cleaning, or damage from unexpected or 

especially severe freezing weather that is beyond what is prevented by JCI's normal maintenance; 
 
(i) work caused by any operation of, adjustments to, or repair to, Covered Equipment by others not authorized in 

advance by JCI;  
 
(j) work caused by the negligence of others, including but not limited to equipment operators and water treatment 

companies;  
 
(k) service calls due to failures caused by improper environmental conditions affecting Covered Equipment or 

electrical power fluctuations, if due to conditions beyond JCI's control, and service calls required because JCI 
had previously been denied access to the Covered Equipment; and 

 
(l) disposal of hazardous wastes.  Hazardous wastes remain the property and the responsibility of the Customer 

even when removed from equipment or replaced by JCI as provided by the terms of this Services Schedule.  
The Customer shall be responsible for the proper storage and disposal of hazardous wastes.  This includes, 
but is not limited to, used oil, contaminated or uncontaminated refrigerant, and PCBs. 

 

9. Price:  The total price for JCI's Services during the Term of this Service Schedule is $234,120.      
      This amount will be paid to JCI in quarterly installments as shown below or on the attached chart.      
      These payments will be due and payable when the Customer received JCI's invoice and in advance of the services 
      JCI is to provide. 
 
 

CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Signature:       Signature:      
 
Printed Name:       Printed Name:      
     
Title:        Title:       
 
Dated:___________________________    Dated:___________________________ 
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PRICE AND PAYMENT TERMS SCHEDULE 
 
 
 

4 (b)  The total price for JCI's Services during the Term of this Agreement is $234,120.  This amount will be paid to 
JCI in quarterly installments as shown below. These payments will be due and payable when the Customer 
receives JCI's invoice and in advance of the services JCI is to provide and shall be made throughout the Service 
Term. These services are renewed annually at the discretion of the customer. If the county elects to continue 
these services beyond the first five years of the contract the price will escalate at 3% per year. 

 
Year Performance 

Reporting & 
Guarantee 
Services 

(4) Quarterly 
Payments 
each year 

2009 $58,939 $14,735 
2010 $41,873 $10,468 
2011 $43,129 $10,782 
2012 $44,423 $11,106 
2013 $45,756 $11,439 

 
 
 
2. CUSTOMER PURCHASE ORDERS.  The Customer acknowledges and agrees that any purchase order issued by 

Customer, in accordance with this Agreement, is intended only to establish payment authority for the Customer’s 
internal accounting purposes.  No purchase order shall be considered to be a counteroffer, amendment, modification, 
or other revision to the terms of this Agreement.  No term or condition included in the Customer’s purchase order will 
have any force or effect.  

 
 
CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Signature:       Signature:      
 
Printed Name:       Printed Name:      
     
Title:        Title:       
 
Dated:  ________________________    Dated:  ________________________ 
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PRICE AND PAYMENT TERMS SCHEDULE 
 
 

1. The Customer (Clark County) shall make payments to JCI for Work performed, as well as payments for Services 
rendered pursuant to the Services Schedule. 

4 (a)  The price to be paid by the Customer for the Scope of Work listed in Schedule 1 shall be $ 7,778,663 
(including State Taxes and State of Washington Fees).  

(State of Washington Sales Taxes ($580,299) & State E&A Office fees ($66,084) shall be paid to State of Washington by 
Johnson Controls).  

Progress payments (including payment for materials delivered to JCI and work performed on and off-site) shall be 
made to JCI as follows: 

Month % of Total Payment Amount 

1 3% $233,360 

2 11% $855,653 

3 28% $2,178,026 

4 15% $1,166,799 

5 12% $933,440 

6 10% $777,866 

7 9% $700,080 

8 7% $544,506 

9 5% $388,933 

Total 100% $ 7,778,663 

 
 Final payment, constituting the entire unpaid balance for the Work, shall be made to JCI within 30 days after the 
Substantial Completion Date.  Payments may be withheld on account of any breach of this Agreement by JCI and 
claims by third parties (including JCI subcontractors and material suppliers), but only to the extent that written notice 
has been provided to JCI and JCI has failed, within 10 days of the date of receipt of such notice, to provide adequate 
security to protect Customer from any loss, cost, or expense related to such claims. 
 

2. CUSTOMER PURCHASE ORDERS.  The Customer acknowledges and agrees that any purchase order issued by 
Customer, in accordance with this Agreement, is intended only to establish payment authority for the Customer’s 
internal accounting purposes.  No purchase order shall be considered to be a counteroffer, amendment, modification, 
or other revision to the terms of this Agreement.  No term or condition included in the Customer’s purchase order will 
have any force or effect.  
  
CUSTOMER:       JOHNSON CONTROLS, INC. 
 
Signature:       Signature:      
 
Printed Name:       Printed Name:     
      
Title:        Title:        
 
Dated:                , 2008       Dated :                       , 2008  



Washington State Prevailing Wage Rates For Public Works Contracts

State of Washington

DEPARTMENT OF LABOR AND INDUSTRIES

Prevailing Wage Section - Telephone (360) 902-5335

PO Box 44540, Olympia, WA  98504-4540

The PREVAILING WAGES listed here include both the hourly wage rate and the hourly rate of fringe benefits.  
On public works projects, workers' wage and benefit rates must add to not less than this total.  A brief description 
of overtime calculation requirements is provided on the Benefit Code Key.

PREVAILING

WAGE

(See Benefit Code Key)

Over

Time

Code

Holiday

Code

Note

CodeClassification

**********************************************************************************************************

COUNTYCLARK

Effective 08-31-07 

ASBESTOS ABATEMENT WORKERS

JOURNEY LEVEL 1$13.81

BOILERMAKERS

JOURNEY LEVEL 1$38.79

BRICK AND MARBLE MASONS

JOURNEY LEVEL 1B 5A$43.57
CABINET MAKERS (IN SHOP)

JOURNEY LEVEL 1$23.00
CARPENTERS

CARPENTER 1B 5A$41.52

DRYWALL APPLICATOR 1B 5A$42.69

MILLWRIGHT 1B 5A$42.02
PILEDRIVER 1B 5A$42.02

CEMENT MASONS

JOURNEY LEVEL 1H 5A$40.42
DIVERS & TENDERS

DIVER 1B 5A 8C$81.04

DIVER TENDER 1B 5A$43.46

DREDGE WORKERS

ASSISTANT ENGINEER 1B 5A$44.38
ASSISTANT MATE (DECKHAND) 1B 5A$40.37
BOATMAN (LICENSED) 1B 5A$44.38
FILL EQUIPMENT OPERATOR 1B 5A$42.41

FIREMAN 1B 5A$43.29

LEVERMAN, HYDRAULIC 1B 5A$46.77

MATES 1B 5A$44.38
OILER 1B 5A$40.37
TENDERMAN (BOATMAN ATTENDING DREDGE PLANT) 1B 5A$43.29
WELDER 1B 5A$44.38

DRYWALL TAPERS

JOURNEY LEVEL 1E 5A$41.29

ELECTRICAL FIXTURE MAINTENANCE WORKERS

JOURNEY LEVEL 1$18.57
ELECTRICIANS - INSIDE

CABLE SPLICER 1B 5A$48.15
JOURNEY LEVEL 1B 5A$47.89

ELECTRICIANS - MOTOR SHOP

CRAFTSMAN 2A 6C$15.37

JOURNEY LEVEL 2A 6C$14.69

ELECTRICIANS - POWERLINE CONSTRUCTION

CABLE SPLICER 4A 5A$54.37
CERTIFIED LINE WELDER 4A 5A$49.64
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PREVAILING

WAGE

(See Benefit Code Key)

Over

Time

Code

Holiday

Code

Note

CodeClassification

**********************************************************************************************************

COUNTYCLARK

Effective 08-31-07 

GROUNDPERSON 4A 5A$35.93
HEAD GROUNDPERSON 4A 5A$37.89
HEAVY LINE EQUIPMENT OPERATOR 4A 5A$49.64
JACKHAMMER OPERATOR 4A 5A$37.89
JOURNEY LEVEL LINEPERSON 4A 5A$49.64

LINE EQUIPMENT OPERATOR 4A 5A$42.27

POLE SPRAYER 4A 5A$49.64

POWDERPERSON 4A 5A$37.89
ELECTRONIC TECHNICIANS

ELECTRONIC TECHNICIANS JOURNEY LEVEL 1$21.30
ELEVATOR CONSTRUCTORS

MECHANIC 4A 6Q$58.06

MECHANIC IN CHARGE 4A 6Q$63.55

FABRICATED PRECAST CONCRETE PRODUCTS

ALL CLASSIFICATIONS 1$13.50
FENCE ERECTORS

FENCE ERECTOR 1$18.31
FLAGGERS

JOURNEY LEVEL 1M 5D$31.64

GLAZIERS

JOURNEY LEVEL 1C 6C$42.36

HEAT & FROST INSULATORS AND ASBESTOS WORKERS

MECHANIC 1$37.53
HEATING EQUIPMENT MECHANICS

MECHANIC 1$18.94
HOD CARRIERS & MASON TENDERS

JOURNEY LEVEL 1B 5D$35.01

INDUSTRIAL ENGINE AND MACHINE MECHANICS

MECHANIC 1$15.65
INDUSTRIAL POWER VACUUM CLEANER

JOURNEY LEVEL 1$9.10
INLAND BOATMEN

CAPTAIN 1K 5B$38.04

COOK 1K 5B$31.90

DECKHAND 1K 5B$31.59

ENGINEER/DECKHAND 1K 5B$34.37
MATE, LAUNCH OPERATOR 1K 5B$36.02

INSPECTION/CLEANING/SEALING OF SEWER & WATER SYSTEMS BY 
REMOTE CONTROL

CLEANER OPERATOR, FOAMER OPERATOR 1$9.73

GROUT TRUCK OPERATOR 1$11.48

HEAD OPERATOR 1$12.78

TECHNICIAN 1$17.39

TV TRUCK OPERATOR 1$10.53
INSULATION APPLICATORS

JOURNEY LEVEL 1$18.00
IRONWORKERS

JOURNEY LEVEL 1O 5A$45.77

LABORERS

APPLICATOR (INCLUDING POT TENDER FOR SAME) 1M 5D$34.74

ASPHALT PLANT LABORER 1M 5D$34.14
ASPHALT RAKER 1M 5D$35.56
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PREVAILING

WAGE

(See Benefit Code Key)

Over

Time

Code

Holiday

Code

Note

CodeClassification

**********************************************************************************************************

COUNTYCLARK

Effective 08-31-07 

ASPHALT SPREADER 1M 5D$34.14
BATCH WEIGHMAN 1M 5D$34.14
BROOMER 1M 5D$34.14
BRUSH BURNER 1M 5D$34.14
BRUSH CUTTER 1M 5D$34.14

BRUSH CUTTER (POWER SAW) 1M 5D$34.74

BURNERS 1M 5D$34.74

CAR & TRUCK LOADER 1M 5D$34.14
CARPENTER TENDER 1M 5D$34.14
CHANGE-HOUSE MAN OR DRY SHACKMAN 1M 5D$34.14
CHOKER SETTER 1M 5D$34.14
CHOKER SPLICER 1M 5D$34.74

CHUCK TENDER 1M 5D$34.14

CLEAN-UP LABORER 1M 5D$34.14

CONCRETE LABORERS 1M 5D$34.74
CONCRETE POWER BUGGYMAN 1M 5D$34.74
CONCRETE SAW OPERATOR 1M 5D$35.18
CONCRETE SAW OPERATOR (WALLS) 1M 5D$35.56
CRUSHER FEEDER 1M 5D$34.74

CURING CONCRETE 1M 5D$34.14

DEMOLITION (WRECKING & MOVING LABORERS) 1M 5D$34.14

DEMOLITION (WRECKING CHARRED MATERIALS) 1M 5D$34.74
DRILL DOCTOR & BIT GRINDERS 1M 5D$35.18
DRILL OPERATOR (AIR TRAC & CAT DRILLS) 1M 5D$35.56
DUMPERS, ROAD OILING CREW 1M 5D$34.14
DUMPMAN 1M 5D$34.14

ELEVATOR FEEDER 1M 5D$34.14

EROSION CONTROL WORKER 1M 5D$34.14

FINE GRADERS 1M 5D$34.14
FIRE WATCH 1M 5D$31.64
FORM STRIPPER 1M 5D$34.14
GENERAL LABORER 1M 5D$34.14
GRADE CHECKER 1M 5D$35.56

GUARDRAIL, MEDIAN RAIL REFERENCE POST, GUIDE POST, RIGHT OF 
WAY MARKER

1M 5D$34.14

GUNITE NOZZLEMAN 1M 5D$35.56

GUNITE NOZZLEMAN TENDER 1M 5D$34.74
GUNITE OR SAND BLASTING POT TENDER 1M 5D$34.74
HANDLER OR MIXERS OF ALL MATERIALS OF IRRITATING NATURE 1M 5D$34.74
HAZARDOUS WASTE WORKER 1M 5D$35.18

HIGH SCALER, STRIPPERS & DRILLERS 1M 5D$35.56

LASER BEAM (PIPE LAYING) 1M 5D$35.56

LASER BEAM (TUNNEL) 1M 5D$35.56

LEVERMAN OR AGGREGATE SPREADER (FLAHERTY TYPES) 1M 5D$34.14
LOADING SPOTTERS 1M 5D$34.14
MANHOLE BUILDER 1M 5D$35.18
MATERIALS YARDMAN (INCLUDING ELECTRICAL) 1M 5D$34.14

MOLD REMEDIATION OR REMOVAL 1M 5D$35.18

NIPPERS AND TIMBERMEN 1M 5D$35.18

NOZZLEMAN, CLEANUP (CONCRETE & ROCK) 1M 5D$34.74

NOZZLEMAN, CONCRETE 1M 5D$35.56
NOZZLEMAN, PUMPCRETE 1M 5D$35.56
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PIPE DOPING & WRAPPING 1M 5D$34.74
PIPEPLAYER - ALL TYPES 1M 5D$35.56
PITTSBURG CHIPPER OPERATOR OR SIMILAR 1M 5D$34.14
POST HOLE DIGGER (AIR GAS OR ELECTRIC) 1M 5D$34.74
POWDERMAN 1M 5D$35.56

POWDERMAN HELPER 1M 5D$34.14

POWER SAW OPERATORS (BUCKING & FALLING) 1M 5D$35.18

POWER TOOL OPERATORS 1M 5D$34.74
PRESSURE WASHER 1M 5D$34.74
RAILROAD TRACK LABORERS (POWER) 1M 5D$34.14
RIBBON SETTERS (HEAD) 1M 5D$34.74
RIBBON SETTERS (INCLUDES STEEL FORM) 1M 5D$34.14

RIPRAP MAN (HAND PLACED) 1M 5D$34.14

RIPRAP MAN, HEAD (HAND PLACED) 1M 5D$34.74

ROAD PUMP TENDER 1M 5D$34.14
SANDBLASTING (DRY) 1M 5D$35.18
SANDBLASTING (WET) 1M 5D$34.74
SCAFFOLD TENDER 1M 5D$34.14
SEWER LABOR 1M 5D$34.14

SIGNALMAN 1M 5D$34.14

SKIPMAN 1M 5D$34.14

SLOPER 1M 5D$34.14
SPREADER (CLARY POWER OR SIMILAR TYPES) 1M 5D$34.74
STAKE CHASER 1M 5D$34.14
STAKE SETTER 1M 5D$34.74
STOCKPILER 1M 5D$34.14

TAMPER 1M 5D$34.74

TIE BACK SHORING 1M 5D$34.14

TIMBER BUCKER & FALLER (BY HAND) 1M 5D$34.14
TOOLROOM MAN (AT JOB SITE) 1M 5D$34.14
TRACK LINER 1M 5D$35.18
TUGGER OPERATOR 1M 5D$35.18
TUNNEL BULLGANG (ABOVE GROUND) 1M 5D$35.56

TUNNEL CHUCK TENDER 1M 5D$35.56

TUNNEL MINERS 1M 5D$35.56

TUNNEL MUCKERS 1M 5D$35.56
TUNNEL POWDERMAN 1M 5D$35.56
VIBRATING SCREED 1M 5D$35.18
VIBRATORS (ALL TYPES) 1M 5D$35.18
WATER BLASTER 1M 5D$35.18

WEIGHT MAN, CRUSHER 1M 5D$34.14

WELDER 1M 5D$35.18

LABORERS - UNDERGROUND SEWER & WATER

GENERAL LABORER 1M 5D$34.14
PIPE LAYER 1M 5D$35.56

LANDSCAPE CONSTRUCTION

IRRIGATION OR LAWN SPRINKLER INSTALLERS 1$11.42

LANDSCAPE EQUIPMENT OPERATORS OR TRUCK DRIVERS 1$19.99

LANDSCAPING OR PLANTING LABORERS 1$11.35

LATHERS

JOURNEY LEVEL 1B 5A$42.67
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METAL FABRICATION (IN SHOP)

FITTER 1E 6B$25.92
LABORER 1E 6B$17.64
LAYEROUT 1E 6B$27.20
MACHINE OPERATOR 1E 6B$27.20

PAINTER 1E 6B$23.74

WELDER 1E 6B$25.32

PAINTERS

JOURNEY LEVEL 2B 5A$29.39
PLASTERERS

JOURNEY LEVEL 1J 5H$38.53
PLAYGROUND & PARK EQUIPMENT INSTALLERS

JOURNEY LEVEL 1$15.08

PLUMBERS & PIPEFITTERS

JOURNEY LEVEL 1O 5Z$50.50
POWER EQUIPMENT OPERATORS

ASPHALT, BURNER & RECONDITIONER 1B 5A$39.47
ASPHALT, DIESEL (ELECTRIC ENGINEER PLANT) 1B 5A$40.19
ASPHALT, EXTRUSION MACHINE OPERATOR 1B 5A$39.47

ASPHALT, PAVER OPERATOR SCREED MAN REQUIRED 1B 5A$40.19

ASPHALT, PLANT FIREMAN 1B 5A$36.79

ASPHALT, PLANT OILER 1B 5A$36.79
ASPHALT, PLANT OPERATOR ANY TYPE, ASSISTANT ENGINEER 
REQUIRED

1B 5A$41.71

ASPHALT, PUGMILL (ANY TYPE) 1B 5A$36.79
ASPHALT, ROLLER 1B 5A$39.47

ASPHALT, ROTO-MILL, PAVEMENT PROFILER UNDER 6 FT LATERAL CUT 1B 5A$40.19

ASPHALT, ROTO-MILL, PAVEMENT PROFILER, GROUNDMAN 1B 5A$39.47

ASPHALT, ROTO-MILL, PAVEMENT PROFILER, OPERATOR 6 FT LATERAL 
CUT & OVER

1B 5A$41.71

ASPHALT, SCREED OPERATOR 1B 5A$40.19
ASPHALT, TRUCK MOUNTED SPREADER, WITH SCREED 1B 5A$36.79
BLADE OPERATOR 1B 5A$40.19
BLADE OPERATOR, EXTERNALLY CONTROLLED BY ELECTRONIC, 
HYDRAULIC MEANS

1B 5A$40.19

BLADE OPERATOR, FINISH 1B 5A$40.19

BLADE OPERATOR, MULTI-ENGINE 1B 5A$40.19
BLADE OPERATOR, ROBOTIC 1B 5A$41.71
BLADE, AUTO GRADER OR TRIMMER (GRADE) 1B 5A$41.71
BULLDOZER DRILL CAT 1B 5A$40.19
BULLDOZER OPERATOR, 20,000 LBS OR LESS, OR 100 HORSE OR LESS 1B 5A$39.47

BULLDOZER OPERATOR, OVER  20,000 LBS AND MORE THAN 100 
HORSE UP TO 70,000 LBS

1B 5A$40.19

BULLDOZER OPERATOR, OVER  70,000 LBS UP TO AND INCLUDING 
120,000 LBS

1B 5A$40.83

BULLDOZER OPERATOR, OVER 120,000 LBS AND ABOVE 1B 5A$41.71
BULLDOZER ROBOTIC EQUIPMENT 1B 5A$41.71
BULLDOZERS, CABLE-PLOW, ANY TYPE 1B 5A$40.19

BULLDOZERS, SIDE-BOOM OPERATOR 1B 5A$40.19

BULLDOZERS, TANDEM, QUAD-NINE, D-10, D-11 AND SIMILAR TYPE 1B 5A$41.71

BULLDOZERS, TWIN ENGINE 1B 5A$41.71

CAT WAGON DJB'S 1B 5A$39.47
CLEARING, CHIPPERS ASSISTANT TO ENGINEER IF REQUIRED 1B 5A$40.19
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CLEARING, INCINERATOR ASSISTANT TO ENGINEER IF REQUIRED 1B 5A$40.19
CLEARING, LOG SKIDDERS 1B 5A$40.19
CLEARING, STUMP SPLITTER LOADER MOUNTED OR SIMILAR 1B 5A$40.19
COMPACTOR OPERATOR, INCLUDING VIBRATORY 1B 5A$39.47
COMPACTOR OPERATOR, MULTI-ENGINE 1B 5A$40.19

COMPACTOR OPERATOR, ROBOTIC 1B 5A$40.19

COMPACTOR WITH BLADE 1B 5A$40.19

COMPACTOR, WAGNER PACTOR & SIMILAR (WITHOUT BLADE) 1B 5A$39.47
COMPRESSOR OPERATOR (ANY POWER) OVER 1,250 CU FT TOTAL 
CAPACITY

1B 5A$39.47

COMPRESSOR OPERATOR (ANY POWER) UNDER 1,250 CU FT TOTAL 
CAPACITY

1B 5A$36.79

CONCRETE BATCH PLANT AND/OR WET MIX OPERATOR (1 & 2 DRUMS) 1B 5A$41.71

CONCRETE BATCH PLANT AND/OR WET MIX OPERATOR (3 UNITS OR 
MORE)

1B 5A$43.15

CONCRETE BATCH PLANT QUALITY CONTROL OPERATOR 1B 5A$39.47
CONCRETE BREAKER, ASSISTANT TO ENGINEER REQUIRED 1B 5A$40.19
CONCRETE CANAL LINE, ASSISTANT TO ENGINEER REQUIRED 1B 5A$41.71
CONCRETE COOLING MACHINE 1B 5A$40.19
CONCRETE CURING MACHINE (RIDING TYPE) 1B 5A$36.79

CONCRETE FINISHING MACHINE OPERATOR 1B 5A$39.47

CONCRETE JOINT MACHINE 1B 5A$39.47

CONCRETE MIXER OPERATOR SINGLE DRUM (5 BAG CAPACITY & OVER) 1B 5A$39.47
CONCRETE MIXER OPERATOR SINGLE DRUM (UNDER 5 BAG CAPACITY) 1B 5A$39.47
CONCRETE PAVING MACHINE, ASSISTANT TO ENGINEER REQUIRED 1B 5A$39.47
CONCRETE PAVING ROAD MIXER 1B 5A$40.19
CONCRETE PLANER OPERATOR 1B 5A$39.47

CONCRETE PUMP OPERATOR 1B 5A$39.47

CONCRETE SAW OPERATOR 1B 5A$36.79

CONCRETE SPREADER OPERATOR 1B 5A$39.47
CONCRETE, ASSISTANT CONVEYOR 1B 5A$36.79
CONCRETE, AUTOMATIC SLIP FORM PAVER 1B 5A$41.71
CONCRETE, BELTCRETE 1B 5A$39.47
CONCRETE, CAST IN PLACE PIPE LAYING MACHINE 1B 5A$39.47

CONCRETE, CEMENT HOG 1B 5A$36.79

CONCRETE, CEMENT PUMP FULLER-KENYON 1B 5A$39.47

CONCRETE, COMBINATION MIXER & COMPRESSOR 1B 5A$39.47
CONCRETE, CONCRETE PROFILER, DIAMOND HEAD 1B 5A$41.71
CONCRETE, CONVEYOR 1B 5A$36.79
CONCRETE, CURB MACHINE MECHANICAL 1B 5A$39.47
CONCRETE, GROUTING MACHINE 1B 5A$39.47

CONCRETE, MAGINNIS INTERNAL FULL SLAB VIBRATOR 1B 5A$39.47

CONCRETE, MIXER BOX (C.T.P., DRY BATCH) 1B 5A$36.79

CONCRETE, MIXER MOBILE 1B 5A$40.19
CONCRETE, PAVEMENT GRINDER AND/OR GROOVING MACHINE 1B 5A$39.47
CONCRETE, PLANT OILER 1B 5A$36.79
CONCRETE, POWER JUMBO OPERATOR SETTING SLIP FORM ETC. IN 
TUNNELS

1B 5A$39.47

CONCRETE, PUMPCRETE 1B 5A$39.47

CONCRETE, REINFORCED TANK BANDING MACHINE 1B 5A$40.19

CONCRETE, SCREED OPERATOR 1B 5A$40.19
CONCRETE, SLIP FORM PUMPS (POWER DRIVEN ) 1B 5A$39.47
CONCRETE, TOWER MOBILE 1B 5A$39.47
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CRANE OPERATOR,    UNDER 50 TONS 1B 5A$40.19
CRANE OPERATOR,  50 TON THROUGH 89 TONS, ASST TO ENGINEER 
REQUIRED

1B 5A$40.83

CRANE OPERATOR,  90 TON & INCL 199 TON, ASST TO ENGINEER 
REQUIRED

1B 5A$41.71

CRANE OPERATOR, 200 TON & OVER, ASST TO ENGINEER REQUIRED 1B 5A$43.15

CRANE, A-FRAME TRUCK  (SINGLE DRUM) 1B 5A$36.79

CRANE, A-FRAME TRUCK (DOUBLE DRUM) 1B 5A$39.47

CRANE, BOOM TRUCK 1B 5A$39.47
CRANE, BOOM TYPE LIFTING DEVICES (5 TON OR LESS) 1B 5A$40.19
CRANE, BRIDGE CRANE OPERATOR, LOCOMOTIVE 1B 5A$40.19
CRANE, CABLEWAY OPERATOR ( UP TO 25 TON) 1B 5A$40.19
CRANE, CABLEWAY OPERATOR (25 TON & OVER) 1B 5A$41.71

CRANE, CARRY DECK OPERATOR 1B 5A$40.19

CRANE, CHERRY PICKER OR SIMILAR TYPE CRANE HOIST 1B 5A$40.19

CRANE, CHICAGO BOOM & SIMILAR TYPES 1B 5A$40.19
CRANE, DERRICK OPERATOR (UNDER 100 TON) 1B 5A$40.19
CRANE, ELEVATOR OPERATOR 1B 5A$39.47
CRANE, FIREMAN, ALL EQUIPMENT 1B 5A$36.79
CRANE, HELICOPTER HOIST 1B 5A$39.47

CRANE, HELICOPTER OPERATOR WHEN USED IN ERECTING WORK 1B 5A$43.15

CRANE, HOIST OPER, STIFF LEG, GUY DERRICK (50 TON & OVER) 1B 5A$40.19

CRANE, HOIST OPERATOR (2 DRUMS) 1B 5A$40.19
CRANE, HOIST OPERATOR (3 OR MORE DRUMS) 1B 5A$40.19
CRANE, HOIST OPERATOR (SINGLE DRUM) 1B 5A$39.47
CRANE, LIFT SLAB MACHINE OPERATOR 1B 5A$40.19
CRANE, OILER 1B 5A$36.79

CRANE, TOWER CRANE OPERATOR 1B 5A$41.71

CRANE, TRUCK, OILER-DRIVER 1B 5A$36.79

CRANE, TUGGER OR COFFIN TYPE HOIST 1B 5A$36.79
CRANE, WHIRLEY OPERATOR (90 TON & OVER, ASST TO ENGINEER 
REQUIRED)

1B 5A$43.15

CRANE, WHIRLEY OPERATOR (90 TON & UNDER, ASST TO ENGINEER 
REQUIRED)

1B 5A$41.71

CRUSHER FEEDERMAN 1B 5A$36.79

CRUSHER OILER 1B 5A$36.79

CRUSHER PLANT OPERATOR 1B 5A$41.71

CRUSHER, DIESEL-ELECTRIC ENGINEER 1B 5A$40.19
CRUSHER, GENERATOR OPERATOR 1B 5A$40.19
CRUSHER, GRIZZLEY OPERATOR 1B 5A$40.19
DRILL DOCTOR 1B 5A$40.19

DRILL HELPER 1B 5A$36.79

DRILLER-PERCUSSION, DIAMOND, CORE, CABLE 1B 5A$40.19

DRILLING, AUGER OILER 1B 5A$36.79

DRILLING, BORING MACHINE OPERATOR, ASSISTANT TO ENGINEER 
REQUIRED

1B 5A$40.19

DRILLING, CHURN DRILL & EARTH BORING MACHINE 1B 5A$39.47
EXCAVATOR OPERATOR,  OVER 20,000 LBS THROUGH 80,000 LBS 1B 5A$40.19

EXCAVATOR OPERATOR,  OVER 80,000 LBS THROUGH 130,000 LBS 1B 5A$40.83

EXCAVATOR OPERATOR, OVER 130,000 LBS 1B 5A$41.71

FLOATING CLAMSHELL, ETC. (3 CU YD & OVER) 1B 5A$41.71

FLOATING CLAMSHELL, ETC.(UNDER 3 CU YD) 1B 5A$40.19
FLOATING CRANE (150 TON - LESS THAN 250 TON) 1B 5A$43.15
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FLOATING CRANE (250 TON & OVER) 1B 5A$43.15
FLOATING CRANE, DERRICK BARGE (30 TON - LESS THAN 150 TON) 1B 5A$41.71
FLOATING CRANE, DERRICK BARGE (UNDER 30 TON) 1B 5A$40.19
FLOATING EQUIPMENT PILEDRIVER (NOT CRANE TYPE) 1B 5A$40.19
FLOATING EQUIPMENT, BOATMAN 1B 5A$36.79

FLOATING EQUIPMENT, DECKHAND 1B 5A$36.79

FLOATING EQUIPMENT, DIESEL-ELECTRIC ENGINEER 1B 5A$40.19

FLOATING EQUIPMENT, FIREMAN 1B 5A$39.47
FLOATING EQUIPMENT, JACK OPERATOR, ELEVATOR BARGES BARGE 
OPERATOR

1B 5A$40.19

FORK LIFT OR LUMBER STACKER  (JOB SITE) 1B 5A$36.79
FORK LIFT, LULL HI-LIFT OR SIMILAR TYPE 1B 5A$39.47

FORK LIFT, OVER 10 TON AND/OR ROBOTIC 1B 5A$36.79

FORK LIFT, ROCK HOUND 1B 5A$40.83

FORK LIFT, ROSS CARRIER 1B 5A$36.79

FORK LIFT, SELF-PROPELLED SCAFFOLDING 1B 5A$36.79
GENERATOR OPERATOR 1B 5A$40.19
GENERATOR, DIESEL-ELECTRIC ENGINEER 1B 5A$40.19
GUARDRAIL AUGER OPERATOR, ALL TYPES 1B 5A$40.19

GUARDRAIL EQUIPMENT, AUGER OILER 1B 5A$36.79

GUARDRAIL EQUIPMENT, COMBINATION MACHINE 1B 5A$40.19

GUARDRAIL EQUIPMENT, COMBINATION MACHINES, OILER 1B 5A$36.79

GUARDRAIL EQUIPMENT, OILER 1B 5A$36.79
GUARDRAIL PUNCH OILER 1B 5A$36.79
GUARDRAIL PUNCH OPERATOR, ALL TYPES 1B 5A$40.19
HEATING PLANT, SURFACE HEATER & PLANER 1B 5A$40.19

HEATING PLANT, TEMP. HEATING PLANT OPERATOR 1B 5A$36.79

HYDRAULIC BACKHOE, ROBOTIC, TRACK AND WHEEL TYPE UP TO AND 
INCLUDING 20,000 LBS

1B 5A$40.19

HYDRAULIC BACKHOE, TRACK TYPE UP TO AND INCLUDING 20,000 LBS 1B 5A$39.47
HYDRAULIC BACKHOE, WHEEL TYPE 1B 5A$39.47
LOADERS, ( 4 CU YD BUT LESS THAN 6 CU YD) 1B 5A$40.83
LOADERS, ( 6 CU YD BUT LESS THAN 12 CU YD) 1B 5A$41.71
LOADERS, 120,000 LBS AND ABOVE 1B 5A$41.71

LOADERS, 60,000 LBS AND LESS THAN 120,000 LBS 1B 5A$40.83

LOADERS, BELT LOADERS, KOLMAN & KO CAL TYPES 1B 5A$40.19

LOADERS, BOBCAT, SKID STEER, LESS THAN 1 YD 1B 5A$36.79
LOADERS, BUCKET ELEVATOR OPERATOR (BARBER-GREENE & 
SIMILAR)

1B 5A$36.79

LOADERS, ELEVATING GRADER, TRACTOR TOWED, REQUIRING 
OPERATOR

1B 5A$39.47

LOADERS, ELEVATING OPERATED BY TRACTOR OPERATOR, (SIERRA, 
EUCLID)

1B 5A$40.19

LOADERS, ELEVATING, ATHEY & SIMILAR 1B 5A$39.47

LOADERS, FRONT END & OVERHEAD, 25,000 LBS AND LESS THAN 
60,000 LBS

1B 5A$40.19

LOADERS, RUBBER-TIRED TYPE, LESS THAN 25,000 LBS 1B 5A$39.47
OILER 1B 5A$36.79
OILERS, AUGER 1B 5A$36.79

OILERS, GRADE CHECKER 1B 5A$36.79

OILERS, GRADE, REQUIRED TO CHECK GRADE 1B 5A$36.79

OILERS, GUARDRAIL PUNCH OILER 1B 5A$36.79
OILERS, SERVICE (GREASER) 1B 5A$39.47
OILERS, TRUCK CRANE OILER-DRIVER (25 TON & UP) 1B 5A$36.79
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PILEDRIVER OPERATOR, NOT CRANE TYPE 1B 5A$40.19
PILEDRIVERS, HAMMER OPERATOR 1B 5A$40.19
PIPE LINE, SEWER/WATER BACK FILLING 1B 5A$40.19
PIPE LINE, SEWER/WATER BORING MACHINE 1B 5A$40.19
PIPE LINE, SEWER/WATER HYDRAHAMMER OR SIMILAR 1B 5A$39.47

PIPE LINE, SEWER/WATER HYDRAULIC PIPE PRESS 1B 5A$36.79

PIPE LINE, SEWER/WATER PAVEMENT BREAKER 1B 5A$39.47

PIPE LINE, SEWER/WATER PIPE BENDING MACHINE 1B 5A$40.19
PIPE LINE, SEWER/WATER PIPE CLEANING MACHINE 1B 5A$40.19
PIPE LINE, SEWER/WATER PIPE DOPING MACHINE 1B 5A$40.19
PIPE LINE, SEWER/WATER PIPE WRAPPING MACHINE 1B 5A$40.19
PIPE LINE, SEWER/WATER TAR POT FIREMAN 1B 5A$36.79

PIPE LINE, SEWER/WATER TAR POT FIREMAN (POWER AGITATED) 1B 5A$36.79

PUMP OPERATOR (UNDER 4 INCHES) 1B 5A$36.79

PUMP OPERATOR, ANY POWER 1B 5A$36.79
PUMPS, HYDROSTATIC 1B 5A$36.79
PUMPS, MORE THAN 5 (ANY SIZE) 1B 5A$39.47
PUMPS, POT RAMMER 1B 5A$39.47
RAILROAD EQUIPMENT, BALLAST JACK TAMPER 1B 5A$36.79

RAILROAD EQUIPMENT, BALLAST REGULATOR 1B 5A$39.47

RAILROAD EQUIPMENT, BALLAST TAMPER MULTI-PURPOSE 1B 5A$39.47

RAILROAD EQUIPMENT, BRAKEMAN 1B 5A$36.79
RAILROAD EQUIPMENT, LOCOMOTIVE (UNDER 40 TON) 1B 5A$39.47
RAILROAD EQUIPMENT, LOCOMOTIVE OPERATOR (40 TON & OVER) 1B 5A$39.47
RAILROAD EQUIPMENT, MOTORMAN 1B 5A$36.79
RAILROAD EQUIPMENT, OILER 1B 5A$36.79

RAILROAD EQUIPMENT, SHUTTLE CAR 1B 5A$39.47

RAILROAD EQUIPMENT, SWITCHMAN 1B 5A$36.79

RAILROAD EQUIPMENT, TIE SPACER 1B 5A$39.47
RAILROAD EQUIPMENT, TRACK LINER 1B 5A$39.47
REMOTE CONTROLLED EARTH MOVING EQUIPMENT 1B 5A$41.71
REPAIRMEN, COMBINATION H.D. MECHANIC-WELDER 1B 5A$40.19
REPAIRMEN, H.D. BOLT THREADING MACHINE OPERATOR 1B 5A$40.19

REPAIRMEN, H.D. DIESEL-ELECTRIC ENGINEER 1B 5A$40.19

REPAIRMEN, H.D. DRILL DOCTOR, BIT GRINDER 1B 5A$40.19

REPAIRMEN, H.D. MACHINE TOOL 1B 5A$40.19
REPAIRMEN, H.D. MECHANIC 1B 5A$40.19
REPAIRMEN, H.D. PARTS MAN (TOOL ROOM) 1B 5A$36.79
REPAIRMEN, H.D. REPAIRMEN'S HELPER 1B 5A$36.79
REPAIRMEN, H.D. WELDER 1B 5A$40.19

REPAIRMEN, H.D. WELDER-CERTIFIED 1B 5A$40.19

REPAIRMEN, H.D. WELDER'S HELPER 1B 5A$36.79

RUBBER-TIRED SCRAPER (SINGLE ENGINE) 1B 5A$40.19
RUBBER-TIRED SCRAPER (TWIN ENGINE) 1B 5A$40.19
RUBBER-TIRED SCRAPER (WITH PUSH-PULL) 1B 5A$40.19
RUBBER-TIRED SCRAPER SELF LOADING, PADDLE WHEEL, AUGER 
TYPE (15 CU YD &  OVER)

1B 5A$40.19

RUBBER-TIRED SCRAPER SELF-LOADING  (2 OR MORE) 1B 5A$40.83

RUBBER-TIRED SCRAPER( WITH TANDEM) 1B 5A$40.83

RUBBER-TIRED SCRAPER( WITH TANDEM, MULTI-ENGINE) 1B 5A$41.71

RUBBER-TIRED SELF-LOADING SCRAPER (UNDER 15 CY) 1B 5A$40.19
SHOVEL, DRAGLINE, CLAMSHELL,  UNDER 3 YARDS 1B 5A$40.19
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SHOVEL, DRAGLINE, CLAMSHELL, 3 YARDS, BUT LESS THAN 5 YARDS 1B 5A$40.83
SHOVEL, DRAGLINE, CLAMSHELL, 5 YARDS AND OVER 1B 5A$41.71
SHOVEL, ETC., DIESEL-ELECTRIC ENGINEER 1B 5A$40.19
SHOVEL, ETC., FIREMAN 1B 5A$36.79
SHOVEL, ETC., GRADE CHECKER 1B 5A$36.79

SHOVEL, ETC., GRADE OILER 1B 5A$36.79

SHOVEL, ETC., OILER 1B 5A$36.79

SHOVEL, ETC., STATIONARY DRAG SCRAPER 1B 5A$40.19
SHOVEL, GRADE-ALL 1B 5A$40.19
SIGNALMAN, BELL BOY, PHONES, ETC. 1B 5A$36.79
SIGNALMAN, HELICOPTER RADIOMAN (GROUND) 1B 5A$36.79
SURFACING, BLADE MOUNTED SPREADERS ULRICH & SIMILAR 1B 5A$40.19

SURFACING, CHIP SPREADING MACHINE 1B 5A$39.47

SURFACING, HYDROGRAPHIC SEEDER MACHINE 1B 5A$36.79

SURFACING, LIME SPREADING OPER. 1B 5A$39.47
SURFACING, PULVA-MIXER OR SIMILAR TYPES 1B 5A$39.47
SURFACING, ROCK SPREADERS (SELF-PROPELLED) 1B 5A$39.47
SURFACING, ROLLER, GRADE OF BASE ROCK 1B 5A$36.79
SURFACING, ROLLER, OILING, C.T.B. 1B 5A$39.47

SURFACING, TAMPING MACHINE, MECHANICAL 1B 5A$36.79

SWEEPER, WAYNE TYPE (SELF-PROPELLED) 1B 5A$39.47

SWEEPERS, BROOM (SELF-PROPELLED) 1B 5A$36.79
TRACTOR, RUBBER-TIRED (50 HP & UNDER) 1B 5A$39.47
TRACTOR, RUBBER-TIRED (OVER 50 HP) 1B 5A$40.19
TRACTOR, RUBBER-TIRED DOZERS & PUSHERS 1B 5A$40.19
TRACTOR, WITH BOOM ATTACHMENT 1B 5A$40.19

TRENCHING MACHINE, (MAXIMUM 3 FT DEPTH) 1B 5A$39.47

TRENCHING MACHINE, (MAXIMUM OVER 3 FT) 1B 5A$40.19

TRENCHING MACHINE, BACK FILLING 1B 5A$40.19
TRENCHING MACHINE, BAND WAGONS 1B 5A$41.71
TRENCHING MACHINE, CANAL TRIMMER 1B 5A$41.71
TRENCHING MACHINE, GRADE OILER 1B 5A$36.79
TRENCHING MACHINE, OILER 1B 5A$36.79

TRENCHING MACHINE, WHEEL EXCAVATION (UNDER 750 CU YD PER 
HOUR)

1B 5A$41.71

TRENCHING MACHINE, WHEEL EXCAVATOR (750 CU YD PER HOUR) 1B 5A$41.71

TUNNEL, AIR FILTRATION EQUIPMENT 1B 5A$36.79
TUNNEL, CONVEYOR ANY TYPE 1B 5A$36.79
TUNNEL, MUCKING MACHINE 1B 5A$40.19
TUNNEL, SHIELD OPERATOR 1B 5A$40.19

UNDERWATER EQUIPMENT, REMOTE OR OTHERWISE 1B 5A$41.71

WELDING MACHINE OPERATOR 1B 5A$36.79

WIRE MAT OR BROOMING MACHINE 1B 5A$36.79

POWER EQUIPMENT OPERATORS- UNDERGROUND SEWER & WATER

(SEE POWER EQUIPMENT OPERATORS)

POWER LINE CLEARANCE TREE TRIMMERS

JOURNEY  LEVEL IN CHARGE 4A 5A$35.62

SPRAY PERSON 4A 5A$33.82

TREE EQUIPMENT OPERATOR 4A 5A$34.27

TREE TRIMMER 4A 5A$31.88

TREE TRIMMER GROUNDPERSON 4A 5A$24.03
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PREVAILING

WAGE

(See Benefit Code Key)

Over

Time

Code

Holiday

Code

Note

CodeClassification

**********************************************************************************************************

COUNTYCLARK

Effective 08-31-07 

REFRIGERATION & AIR CONDITIONING  MECHANICS

MECHANIC 1O 5Z$50.50
RESIDENTIAL BRICK & MARBLE MASONS

JOURNEY LEVEL 1$22.66
RESIDENTIAL CARPENTERS

JOURNEY LEVEL 1$15.83

RESIDENTIAL CEMENT MASONS

JOURNEY LEVEL 1$13.88
RESIDENTIAL DRYWALL TAPERS

JOURNEY LEVEL 1$15.94
RESIDENTIAL ELECTRICIANS

JOURNEY LEVEL 1$21.40

RESIDENTIAL GLAZIERS

JOURNEY LEVEL 1$18.26

RESIDENTIAL INSULATION APPLICATORS

JOURNEY LEVEL 1$13.95
RESIDENTIAL LABORERS

JOURNEY LEVEL 1$12.39
RESIDENTIAL PAINTERS

JOURNEY LEVEL 1$15.00

RESIDENTIAL PLUMBERS & PIPEFITTERS

JOURNEY LEVEL 1$25.69
RESIDENTIAL REFRIGERATION & AIR CONDITIONING MECHANICS

JOURNEY LEVEL 1O 5Z$38.99
RESIDENTIAL SHEET METAL WORKERS

JOURNEY LEVEL (FIELD OR SHOP) 1$19.70

RESIDENTIAL SOFT FLOOR LAYERS

JOURNEY LEVEL 2C 5A$34.83

ROOFERS

JOURNEY LEVEL 1V 5I$34.23
USING IRRITABLE BITUMINOUS MATERIALS 1V 5I$36.80

SHEET METAL WORKERS

JOURNEY LEVEL (FIELD OR SHOP) 1B 5A$47.99

SHIPBUILDING & SHIP REPAIR

BOILERMAKER 1H 6W$31.46

CARPENTER 1 6W$20.44
ELECTRICIAN 1 6W$20.44
LABORER 1 6W$12.88
MACHINIST 1 6W$20.44
PIPEFITTER 1 6W$20.44

WELDER/BURNER 1 6W$20.44

SIGN MAKERS & INSTALLERS (ELECTRICAL)

JOURNEY LEVEL 1$19.27
SIGN MAKERS & INSTALLERS (NON-ELECTRICAL)

JOURNEY LEVEL 1$22.40
SOFT FLOOR LAYERS

JOURNEY LEVEL 2C 5A$34.83

SOLAR CONTROLS FOR WINDOWS

JOURNEY LEVEL 1 5V$11.56

SPRINKLER FITTERS (FIRE PROTECTION)

JOURNEY LEVEL 1R 5Q$45.80
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PREVAILING

WAGE

(See Benefit Code Key)

Over

Time

Code

Holiday

Code

Note

CodeClassification

**********************************************************************************************************

COUNTYCLARK

Effective 08-31-07 

STAGE RIGGING MECHANICS (NON STRUCTURAL)

JOURNEY LEVEL 1$13.23
SURVEYORS

CHAIN PERSON 1$13.80
INSTRUMENT PERSON 1$16.30

PARTY CHIEF 1$19.15

TELECOMMUNICATION TECHNICIANS

TELECOMMUNICATION TECHNICIANS JOURNEY LEVEL 1$24.61
TELEPHONE LINE CONSTRUCTION - OUTSIDE

CABLE SPLICER 2B 5A$30.66
HOLE DIGGER/GROUND PERSON 2B 5A$17.19
INSTALLER (REPAIRER) 2B 5A$29.41

JOURNEY LEVEL TELEPHONE LINEPERSON 2B 5A$28.53

SPECIAL APPARATUS INSTALLER I 2B 5A$30.66

SPECIAL APPARATUS INSTALLER II 2B 5A$30.05
TELEPHONE EQUIPMENT OPERATOR (HEAVY) 2B 5A$30.66
TELEPHONE EQUIPMENT OPERATOR (LIGHT) 2B 5A$28.53
TELEVISION GROUND PERSON 2B 5A$16.31
TELEVISION LINEPERSON/INSTALLER 2B 5A$21.68

TELEVISION SYSTEM TECHNICIAN 2B 5A$35.78

TELEVISION TECHNICIAN 2B 5A$23.19

TREE TRIMMER 2B 5A$28.53
TERRAZZO WORKERS & TILE SETTERS

JOURNEY LEVEL 1B 5A$37.73
TILE, MARBLE & TERRAZZO FINISHERS

FINISHER 1B 5A$28.74

TRAFFIC CONTROL STRIPERS

JOURNEY LEVEL 1K 5A$36.54

TRUCK DRIVERS

ASPHALT MIX DUMP TRUCK 1H 5A$32.78
ASPHALT MIX DUMP TRUCK & TRAILER 1H 5A$32.98
DUMP TRUCK 1$20.73
DUMP TRUCK & TRAILER 1$20.73

OTHER TRUCKS 1$21.14

TRANSIT MIXER 1$16.67

WELL DRILLERS & IRRIGATION PUMP INSTALLERS

IRRIGATION PUMP INSTALLER 1$11.15
OILER 1$10.00
WELL DRILLER 1$16.16
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APPENDIX 
 
 

OVERVIEW OF FIM DEVELOPMENT 
 

JCI performed a gap-analysis identifying how each of the building’s systems are currently 

performing and comparing that data to how these systems could perform optimally to save energy. This 

information, along with our thorough understanding of the various mechanical systems at Clark County, is 

used to guide our project team in creating the plan to get to that point of optimal performance.  

 

Collaboration with Clark County’s facility staff has been a critical and valuable component in 

developing these customized facility improvement strategies.  It is our collective opinion that we have 

identified a self-funded, and financially sound, project.  It is also our opinion that this project will 

strengthen the County’s message to the community about its leadership in the area of energy 

conservation and sustainability. 

 
PROJECT CRITERIA 

 
Project criteria used by the Johnson Controls team during the analysis to develop this proposal 

included the following: 

• The Facility Improvement Measures (FIMs) should improve the comfort and long-term 

sustainability of the facility whenever possible. 

• These measures are driven by both economic and quality of life considerations. 

• FIMs must not reduce the reliability or quality of the facility. 

• Quality of equipment should not be sacrificed. 

• Recommended solutions should improve operational and maintenance efficiencies. 

• Leveraging funds available from Northwestern Energy, that are available for energy efficiency 

upgrades (wherever applicable). 

• Emphasis on Green Sustainable Renewable Energy production. 

• Self-funded in 20 years or less with an outcome-based Performance Guarantee. 

 

 



PROJECT LOCATION 
 

Buildings & sites that are proposed for Mechanical, Controls and Lighting Improvement Measures 

are: 

Building 
Approx. 
Year 
Built 

Approx. 
Area 

Hours of Operation (open to 
public) 

Bldg A, A1 1980’s 3,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg B, B1 1980’s 3,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg C, H 1980’s 18,000 
Typically 12:00 AM-11:00PM Mon-

Fri, Closed Sat, Sun-Holidays. 

Bldg D 1980’s 6,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg E,F,G 1980’s 8,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 
Bldg I, wash-
rack, Fuel-Island 

1980’s 2,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg J, L 1980’s 6,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Bldg M,N 1980’s 4,500 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 
Center for Death 
Investigation 

1980’s 8,892 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 

Event Center 2005 97,029 
Schedule varies based on Events in 

a given calendar year 
149th Street-
Warehouse, Sign 
Shop ,Sheriff 

1980’s 20,000 
Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. Sheriff’s 

is 24 hr operation 
Jail Works- In-
custody 

1990 13,958 Typically 24/7 operation 

Jail Works- 
Industries 

1990 21,515 Typically 24/7 operation 

Jail Works- Work 
Release 

1990 13,958 Typically 24/7 operation 

PSB (New Bldg) 2003 160,000 

Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. Some 
areas are occupied till 11:00 PM 

and weekends. 

Community 
Health Center 

2004 175,000 
Typically 7:00 AM-5:00PM Mon-Fri, 
Closed Sat, Sun-Holidays. First Flr 

areas are occupied 24/7. 
Fairgrounds site-
(Parking, shops, 
Barn etc) 

  
Schedule varies based on Events in 

a given calendar year 

Corrections/Jail 1982 121,949 
Typically 24/7 operation (except 

certain Admin areas) 

Courthouse 1982 72,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 
General Services 
Building 

 11,000 
Typically 7:00 AM-5:00PM Mon-Fri, 

Closed Sat, Sun-Holidays. 
Total Building 
Area affected 

 767,801  

This is the typical schedule for the facilities all year. 

(Other) Buildings & sites that are proposed for Solar (PV and Thermal) system Installation are: 



Building 
Approx. 
Year 
Built 

Approx. 
Area 

Hours of Operation(open to 
public) 

Event Center 2005 97,029 
Schedule varies based on Events 

in a given calendar year 
Jail Works- In-

custody 
1990 13,958 Typically 24/7 operation 

Jail Works- 
Industries 

1990 21,515 Typically 24/7 operation 

Jail Works- Work 
Release 

1990 13,958 Typically 24/7 operation 

Public Service 
Center 

2003 160,000 

Typically 7:00 AM-5:00PM Mon-
Fri, Closed Sat, Sun-Holidays. 
Some areas are occupied till 

11:00 PM and weekends. 

Community Health 
Center 

2004 175,000 
Typically 7:00 AM-5:00PM Mon-
Fri, Closed Sat, Sun-Holidays. 

First Flr areas are occupied 24/7. 

Corrections/Jail 1982 121,949 
Typically 24/7 operation (except 

Admin areas) 
Old Public Service 

Bldg (1408) 
 25,000 

Typically 7:00 AM-5:00PM Mon-
Fri, Closed Sat, Sun-Holidays. 

General Services 
Building 

 11,000 
Typically 7:00 AM-5:00PM Mon-
Fri, Closed Sat, Sun-Holidays. 

Total Building 
Area affected 

 639,409  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
UTILITY DATA ANALYSIS 



UTILITY DATA ANALYSIS 

 
Johnson Controls performed an analysis of the energy utilities for the recent 12 months available (2006-

2007) to better understand how much energy was being used by each facility - and where the energy was being 

used. The summary of usage and annual dollar amounts are shown in Table 2. 

 

Table 2 is the summary of the Utility data analysis.  

(1) Electricity – used for building ventilation (fan systems), mechanical cooling, lighting and misc. 

electrical equipment/plug loads.  

 

(2) Natural Gas – used for building heating, domestic hotwater, process (kitchen etc), except Corrections, 

where electricity is used for building heat. 

 

Table 3 Shows the comparison of benchmark data of Clark County with those from other facility types. 

From the data analyzed for various buildings, it is observed that the facility cost for electricity and natural gas is 

$ 1,323,182. At roughly 756,801 sq ft for the County, this equates to an annual cost of $ 1.75 / sqft / yr. 

 

In terms of energy units, the buildings listed below, used 17,197,620 kwh and 292,208 therms is 

consumed on electricity & natural gas, indicating that the buildings use an average EUI of approximately 116.17 

kBtu/sqft/yr. 

 

Table 2 - Summary of Utility Data (Energy Use Index & Energy Cost Index) 



CLARK COUNTY UTILITIES- PHASE 2 BUILDINGS

BUILDING DATA ELECTRICITY USAGE GAS USAGE BLDG TOTAL ENERGY USAGE & ENERGY COST INDICES

Electricity kWh Total Blended N G N G N G Total Building Elec Thermal Total EUI Avg

Building/ Facility Ft2 kWh Cost $ Billed Unit Rate Therms Cost $ Unit Rate Cost $ kwh/ft2 kBtu/sqft kBTU/Ft2/Yr $/ MMBTU $ / ft 2

All Bldgs (Elec-not sub-metered) 756,801 17,197,620 838,274$      0 1,079,818$   0.0628$   292,208 $368,981 $1.263 0 $1,323,182 22.7 38.6 116.17 $15.05 $1.75

Individual Bldg Data

elec incl for Jail gas for Courthouse Only

Courthouse & Corrections 193,949 5,205,600 $69,324 $310,868 $0.0597 31,406 $37,288 $1.187 $348,156 26.8 43.6 135.22 $16.65 $1.80

Bldg A, A1 3,500 53,160 $3,737 $3,737 $0.0703 0 $0 #DIV/0! $3,737 15.2 0.0 51.84 $20.60 $1.07

Bldg B, B1 3,500 52,320 $3,678 $3,678 $0.0703 0 $95 #DIV/0! $3,773 14.9 0.0 51.02 $21.13 $1.08

Bldg C, H 18,000 358,800 $28,123 $28,123 $0.0784 0 $0 #DIV/0! $28,123 19.9 0.0 68.03 $22.97 $1.56

Bldg D 6,500 121,960 $7,802 $7,802 $0.0640 0 $0 #DIV/0! $7,802 18.8 0.0 64.04 $18.74 $1.20

Bldg E,F,G 8,000 109,040 $7,458 $7,458 $0.0684 0 $0 #DIV/0! $7,458 13.6 0.0 46.52 $20.04 $0.93

Bldg I, washrack, Fuel Island 2,500 27,880 $1,960 $1,960 $0.0703 0 $3,840 #DIV/0! $5,800 11.2 0.0 38.06 $60.95 $2.32

Bldg J, L 6,000 102,960 $7,238 $7,238 $0.0703 0 $0 #DIV/0! $7,238 17.2 0.0 58.57 $20.60 $1.21

Bldg M,N 4,500 62,480 $4,392 $4,392 $0.0703 0 $0 #DIV/0! $4,392 13.9 0.0 47.39 $20.60 $0.98

C D I 8,892 187,120 $12,128 $12,128 $0.0648 2,905 $3,840 $1.322 $15,968 21.0 32.7 104.49 $17.19 $1.80

Event Center 97,029 991,680 $61,187 $61,187 $0.0617 23,143 $29,703 $1.283 $90,889 10.2 23.9 58.73 $15.95 $0.94

149th Street-Warehouse, Sign 

Shop ,Sheriff,Trailer
20,000 203,320 $14,442 $14,442 $0.0710 7,866 $10,171 $1.293 $24,613 10.2 39.3 74.03 $16.62 $1.23

Jail Works- Incustody 13,958 174,960 $10,736 $10,736 $0.0614 10,981 $14,125 $1.286 $24,861 12.5 78.7 121.45 $14.67 $1.78

Jail Works- Industries 21,515 479,830 $29,780 $29,780 $0.0621 50,998 $65,126 $1.277 $94,906 22.3 237.0 313.15 $14.09 $4.41

Jail Works- Work Release 13,958 174,960 $10,736 $10,736 $0.0614 7,089 $9,162 $1.292 $19,897 12.5 50.8 93.57 $15.23 $1.43

PSB (New Bldg) 160,000   3,859,680 $238,088 $238,088 $0.0617 73,527 $87,634 $1.192 $325,722 24.1 46.0 128.29 $15.87 $2.04

Community Health Center 175,000   3,236,410 $201,849 $201,849 $0.0624 84,292 $107,997 $1.281 $309,846 18.5 48.2 111.29 $15.91 $1.77

County Fairgrounds 1,795,460 $125,616 $125,616 $0.0700

(amphitheater, shops etc)  



EUI Comparison 
 

Facility 
Type 

Pre-
1985 
Total 

kBtu/sq
ft/yr 

Post-
1985 
Total 

kBtu/sq
ft/yr 

Electricity 
Kwh/sqft/yr 

Thermal 
kBtu/sq
ft/yr 

Sports 
Facility 

135 97 17 40 

Aquatic 
Facility 

236 206 36 82 

High School 113 73 9 44 

Hospital 339 230 22 155 

Clark 
County 

 116 17.1 51.5 

 
 
It was observed that some buildings (PSB, CHC, Corrections, Jail Works) in consideration of the 

EUI analysis was determined that electrical consumption (kwh/sqft) and associated kBtu/sqft/yr is 
significantly higher compared to other facilities with this degree of occupancy and use. This indicates a 
significant opportunity to save energy and operational costs for the County. 

 
The EUI for Jail Works buildings is significantly higher than the other buildings. Since these 

buildings energy usage are mainly driven by process, the opportunities to save energy are minimal. 
 

The energy usage for the other buildings is predominantly in line with benchmarks.  Therefore, 
only marginal opportunities exist to save energy in these buildings. 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 

GENERAL OBSERVATIONS 



GENERAL OBSERVATIONS 
 

  To understand the operation of the facility with respect to mechanical systems (HVAC) that serve 

the heating and cooling needs of the facility, JCI Project Development Engineers conducted a walk-

through of the facility under the guidance of County’s facilities engineers. During this process, JCI looked 

at all major mechanical equipment and fan systems that serve the ventilation needs of the building, the 

central heating and cooling plants and the equipment serving the processes in the building i.e.  domestic 

hotwater, kitchen, laundry etc.  

  JCI also looked at the mechanical and HVAC control design drawings to get an understanding of 

the design intent of the building’s systems and interviewed with facilities staff to understand the 

problems, challenges and needs of the facility engineers. Significant spot-measurements were performed 

as part of this preliminary development. 

 A brief overview of the various building systems is provided in the following categories:  

 

 - Lighting System 

 - Heating, Ventilation and Air Conditioning System. 

 - Domestic Hotwater System 

 - Energy Management (Control) System 

 - Other Process 

 



GENERAL OBSERVATIONS 
 

78th STREET BUILDINGS A THRU N 
(1) Lighting Systems  
Lighting typically uses a major portion of energy consumed by a building (typically between 25% 

- 40% of electricity). During the audit, it was observed that some of the lighting systems in these 
buildings were upgraded to new technology T-8 lighting systems with electronic ballasts. There were, 
however, significant areas where F34T12 lamps with magnetic ballasts are used. Also, there are no 
lighting controls existing in the form of occupancy & motion sensor controls. 

As a result there is lighting retrofit opportunity to convert T12 lighting and existing T8 lighting to 
II generation T8 technology with F28T8 (Super T8) lamps and low-watt electronic ballast.  

 
Also, it was found that there is opportunity for adding new occupancy sensors & motion sensors 

in closed spaces to capture savings during unoccupied hours during day, by turning lights off 
automatically when the occupants are not using the space. 

 
(2) HVAC Systems  
Typically the heating & cooling needs for these buildings are provided by individual split-systems 

(DX with electric heating furnace), heat pumps or fan-coil units that are located in the building. The sizes 
and age for these various systems vary based on the building size and vintage. 

 

(3) HVAC Control Systems  
Typically these buildings are served by individual thermostats (a blend of programmable and line 

voltage thermostats) that serve each split-systems (DX with electric heating furnace), heat pumps or fan-
coil. No central BMS exists in these buildings. 

 
There are opportunities to replace line voltage t-stats to programmable t-stats and reprogram 

existing programmable thermostats to match the building occupancy schedules and occupied/unoccupied 
setpoints. 

 

(4) Domestic Hotwater Systems  
 Typically these buildings are served by individual electric hotwater heaters located in the 

mechanical rooms. It was noted that the setpoints in most of the hotwater heaters were set at 120F, but 
there were a few that were set higher than 120F.  

 



GENERAL OBSERVATIONS 
 

EVENTS HALL, FAIRGROUNDS 
(1) Lighting Systems & Lighting Control 

Lighting typically uses a major portion of energy consumed by a building (typically between 25% - 40% 

of electricity).  

 

During the audit, it was observed that the lighting in the Events Hall is provided by 1000 watt metal-

halide hi-bay fixtures. They are divided into the (3) Halls- A, B, C and have individual hall switches, that control the 

lights. But metal halides have a long start-time and do are not conducive to instant ON/OFF. So, it was determined 

that the lighting system is ON longer than the building occupied hours, and also provides more light than what is 

needed in some cases (certain events).  

 

So, there is lighting retrofit opportunity to convert T12 lighting and the metal-halide lighting to II 

generation T8 technology with F28T8 (Super T8) lamps and low-watt electronic ballast and T5HO fixtures 

respectively.  

 

Also, there are opportunities for lighting control through dual switching for T5HO fixtures. Better control 

for parking lot lights with more circuits and automatic timer controls, replacing/commissioning existing photo 

sensors are opportunities that would provide significant energy savings.  

  

The entryway & loading dock lighting, parking lot lights and other exterior lights in the Events hall are 

controlled by a third-party lighting control system that cannot be accessed by Clark County Facility Mgmt 

personnel. So, it was observed that exterior lights were ON during day time as Clark County personnel could not 

modify the programming through the 3rd party controller, thereby wasting significant amount of energy. 

 

In the Fairgrounds, there are several buildings (barn, shops, office etc) that currently have T12 lights & 

magnetic ballasts. Also, the parking lot lights in the Fairgrounds are dual-cobra head poles with 250 Watt HPS 

lamps. But, these fixtures are on a common switch that turns on all lights when only a few lights are needed to be 

ON. Also, some photo sensors in the poles are defective and hence lights are ON during daylight. 

 

(2) HVAC Systems  

Typically, the heating & cooling needs for the Events Hall are provided by packaged rooftop units (Qty 5) 

with DX cooling and gas heat that are located on the roof in the building. The sizes and age for these various 

systems vary based on the building size and vintage. The various systems in the building are listed in the Table 

below. 

 

There are also several exhaust air fans that serve the exhaust needs of the building and for 

building pressure control. These fans are turned on when there is a call for heat and cooling and are 

scheduled for Events. They turn on before, during and after events. Since there is tremendous fan energy 



needed to provide heat in the building, when there is relatively light occupancy (or none in some cases 

eg, event prep, night-time cycling etc), there are opportunities to look for redesigning the heating 

systems for this building, especially when there is no occupancy.   

 

Also, it was observed that the HVAC systems continue to operate when the oversized Garage 

doors in the Hall are open. This results in tremendous waste of heat due to infiltration. NO Heating or 

Cooling are provided for the buildings in Fairgrounds. 



GENERAL OBSERVATIONS- EVENTS CENTER, FAIRGROUNDS 
 

Unit RTU-1 Unit RTU-2 

Service Hall A Service Hall B 

Supply 
Fan 

67,000 cfm, 2.5” TSP; 
50 hp (VSD) 

Supply 
Fan 

44,000 cfm, 2.5” TSP; 
30 hp (VSD) 

Return 
Fan 

67,000 cfm, 1” TSP; 
25 hp (VSD) 

Return 
Fan 

44,000 cfm, 1” TSP; 
15 hp (VSD) 

Cooling 2097 MBH, EAT - 
86F/69F ; LAT - 
57F/56.6F 

Cooling 1512 MBH, EAT – 
85.2F/66.6F ; LAT – 
55.4F/55.3F 

Heating 1478 MBH output, 
80% eff. 

Heating 972 MBH output, 80% 
eff. 

Min OSA 26,000 cfm min, 
economizer based 

Min 
OSA 

17,600 cfm min, 
economizer based 

Unit RTU-3 Unit RTU-4 

Service Hall C Service Offices/Café 

Supply 
Fan 

81,800 cfm, 2.5” TSP; 
50 hp (VSD) 

Supply 
Fan 

1,500 cfm, 2.25” TSP; 
5 hp  

Return 
Fan 

81,800 cfm, 1” TSP; 
25 hp (VSD) 

Return 
Fan 

None 

Cooling 2511 MBH, EAT – 
86.8F/67F ; LAT – 
58.7F/57.1F 

Cooling 4 Tons 

Heating 1478 MBH output, 
80% eff. 

Heating 64 MBH output, 80% 
eff. 

Min OSA 32,720 cfm min, 
economizer based 

Min 
OSA 

10% min, economizer 
based 

Unit RTU-5   

Service Administration   

Supply 
Fan 

3,450 cfm, 2.25” TSP; 
5 hp (VSD) 

  

Return 
Fan 

1,700 cfm, 1” TSP; 1 
hp 

  

Cooling 10 ton cooling   

Heating MBH output, 80% eff.   

Min OSA 1,700 cfm min, 
economizer based 

  

 

(3) HVAC Control Systems  

The Events Hall has Johnson Controls Metasys system with NCM controllers as the central building control 

system. All major mechanical equipment is tied to the building control system. The direct digital controls system 

and associated field devices constantly communicate with the Metasys operator workstation (located in the Gnl. 

Services Building) using field controllers located in the mechanical rooms. The control system is capable of 

controlling the building systems optimally and is equipped with all the algorithms and field devices to accomplish 

the control strategies. 

 

Majority of the fan systems have variable speed drives (VSD) for the SF and RF motors. CO2 sensors exist 

in the return air duct of the RTUs for demand-based ventilation control. 

Although there is an EMCS and several energy conservation strategies implemented, there is significant opportunities to 

save energy by redesigning the heating system and controlling it optimally based on occupancy. 



 

(4) Domestic Hotwater Systems  

 Typically, these buildings are served by several gas-fired hotwater heaters located in the mechanical rooms. It 

was noted that the setpoints in most of the hotwater heaters were set at 135F.  Opportunities exist to reset 

domestic water temperature through the central EMCS system. 

 



GENERAL OBSERVATIONS 
 

PUBLIC SERVICES CENTER (PSC) 
(1) Lighting Systems & Lighting Control 

Lighting typically uses a major portion of energy consumed by a building (typically between 25% - 40% of 

electricity). During the audit, it was observed that majority of the lighting in the PSC is provided by 1st Generation 

F32T8 fixtures with electronic ballast. T5HO fixtures are used in corridors.  Although there are T8 lamps in the 

building, there are opportunities in pockets of the building to retrofit or replace fixtures with more efficient 

technology. 

 

There are motion sensor controls for lighting in certain areas of the building (conference rooms, meeting 

rooms etc). It was observed that the sensitivity of the motion sensor is very low and the delay to shut-off the lights is 

too long (~15 minutes on average to turn-off lights). Although this saves energy, there are opportunities to save 

more energy by aggressively reducing the delay (~3-5 minutes to turn-off lights) and adding motion/occupancy 

sensors in other areas of the building. 

 

(2) Heating & Cooling Plant 

Heating- The heating is provided by Qty (3) 2,049 MBH input forced-draft gas-fired hotwater boilers, 

located in the roof penthouse mechanical room, that provide hotwater to the preheat coil in the air handlers AHU-1,2 

and the Qty (189) VAV and fan-powered reheat terminal units serving the various zones of AHU-1,2. (AHUs located 

on the roof). AHU-1,2 has a hydronic heating coil with a 3-way mixing valve to control the flow through the coil.  The 

boilers have dedicated hotwater pumps to circulate water from the boiler to the coils. 



 

Cooling Plant

Chiller Evaporator Condenser

Chiller Tons Mfr Model EWT LWT GPM GPM/Ton EWT LWT GPM GPM/Ton EER Max kW kW/Ton

CH-1 thru CH-15 30.5 Multistack Water cooled 55 45 1080 2.4 85 95 1440 3.1 14.2 265 0.845

HVAC TOTAL 457.5 TOTALS 1080 TOTALS 1440

Central plant chillers & towers- Total of 457 tons of available tower capacity

COOLING TOWER

Type WB (F) EWT LWT GPM Approach Range Fan-1 HP Fan-2- HP Pump Htr kW

CT-1 Closed Circuit 70 95 85 1440 15 10 30 15 7.5 16

Heating Plant Pumps

Boiler MBH MBH Comb. Burner Pump Type GPM Head HP VSD

Tag Min I/P Max I/P O/P Eff HP P-1 HHW Bldg Loop 570 92 20 Y

B-1 2,049 1,632 80% 2 P-2 HHW Bldg Loop 570 92 20 Y

B-2 2,049 1,632 80% 2 P-3 Blr Pump-1 190 25 3 No

B-3 2,049 1,632 80% 2 P-4 Blr Pump-2 190 25 3 No

P-5 Blr Pump-3 190 25 3 No

P-6 CHW 1080 82 40 No

P-7 CHW 1080 82 40 No

P-8 CDW 1440 63 40 No

P-9 CDW 1440 63 40 No
 

  



GENERAL OBSERVATIONS-PUBLIC SERVICES CENTER (PSC) 
 

Cooling- The cooling plant serves all the of the areas in building using Qty (15) 30-ton screw 

compressor water-cooled Multistack® water-chillers, located in the roof penthouse. The chillers provide 

chilled water to the cooling coils of the fan (HVAC) systems AHU-1,2 that serve different areas of the 

building, using dedicated chilled water distribution pumps. The condenser of the chiller is cooled by a 

closed-circuit cooling tower on the roof. The chillers pump chilled water to the cooling coils of AHU-1,2 

using dedicated chilled water pumps. AHU-1, 2 has a hydronic heating coil with a 3-way mixing valve to 

control the flow through the coil. Dedicated condenser water pumps serve the condenser side of the 

chiller by pumping water between the condenser and the closed-circuit cooling tower. 

(3) HVAC (Fan) Systems  

The building is served by Qty (2) major air-handlers that supply fresh air and supply and remove 

heat from the building for heating and cooling. AHU-1, 2 are identical fan systems located on the roof. 

The serve the East and West side of the floors 1-6 of the building. They are VAV systems that have 

outside air intake, mixed air-section, filter section, hydronic preheat coil section, chilled water cooling coil 

section, supply and return fan sections, equipped with variable frequency drives. The VFDs allow the 

system to vary the volume of air delivered to the spaces during off-design conditions.  Hotwater 

for these units is provided from the heating plant. Chilled water for these units is provided from the 

central chiller plant discussed above. Downstream of the coils, there are Qty (98) variable air volume 

(VAV) terminal reheat coils (hotwater reheats) and Qty (91) fan-powered serried flow units with reheat 

coil (hotwater reheat), that serve various zones in the building.  

MAU-1 is a single-zone heating only air-handler that serves the 1st floor Kitchen. It has an 

outside air intake, filter section, hotwater heating coil section and a supply fan section. Hotwater for these 

units is provided from the boiler. 

No cooling is provided for MAU-1. The various fan systems in the building are listed below: 

Unit AHU-1 Unit AHU-2 

Service West Side Flrs 1-6 Service East Side Flrs 1-6 
Supply Fan 75,000 cfm, 5.5” TSP; 

60 hp (VSD) 
Supply 
Fan 

75,000 cfm, 5.5” TSP; 
60 hp (VSD) 

Return Fan 71,500 cfm, 2.6” TSP; 
40 hp (VSD) 

Return 
Fan 

71,500 cfm, 2.6” TSP; 
40 hp (VSD) 

Cooling 
Coil 

2,970 MBH (75,000 
cfm) 
EAT - 80F/67F ; LAT – 
55.7F/53.8F 
EWT - 45F ; LWT – 
56F ; 540 GPM 

Cooling 2,970 MBH (75,000 
cfm) 
EAT - 80F/67F ; LAT 
– 55.7F/53.8F 
EWT - 45F ; LWT – 
56F ; 540 GPM 

Heating 
Coil 

2,592 MBH (75,000 
cfm) 
EAT - 55F ; LAT – 87F 
EWT - 180F ; LWT – 
160F ; 260 GPM 

Heating 2,592 MBH (75,000 
cfm) 
EAT - 55F ; LAT – 87F 
EWT - 180F ; LWT – 
160F ; 260 GPM 

Min OSA 25% min, economizer 
based 

Min OSA 25% min, economizer 
based 

Unit MAU-1   

Service Kitchen make-up air   



Supply Fan 2,720 cfm, 1.5” TSP; 2 
hp  

  

Return Fan None   

Cooling  None   

Heating  200 MBH input gas 
furnace 

  

Min OSA 100% OSA, 
economizer based 

  

There are also several exhaust air fans that serve the exhaust needs of the building and for building 
pressure control.  

 
(4) Domestic Hotwater Systems  

 Typically, this building is served by Qty (2) gas-fired hotwater heaters located in the penthouse 
mechanical room.  
 

Unit Service Capacity Rating Temp
. 

DHW-1 Bldg 
DHW 

200 gallon 300 
MBH 
input, 
291 gph 
recovery 

118 F 

DHW-2 Kitchen 140 gallon 270 
MBH 
input, 
261 gph 
recovery 

135 F 

 
Since the temperatures for DHW tanks are set at optimal level, there is no opportunity for 

savings, although there are opportunities for offsetting energy usage by using alternate design to offset 

energy usage, such as Solar DHW heating. 

 

(5) HVAC Control Systems  

This building has a Johnson Controls Metasys Central Building Management System. All major 

mechanical equipment are tied to the building control system- central heating & cooling plant equipment 

as are all major HVAC fan systems, associated pumps & auxiliaries. The direct digital controls system and 

associated field devices constantly communicate with the operator workstations using field controllers 

located in the mechanical rooms. The control system is capable of controlling the building systems and is 

equipped with all the algorithms and field devices to accomplish the basic control strategies. 

 

Currently fan systems run 24 hrs, 7 days a week and maintain 70 F-72 F setpoint during the 

heating and cooling seasons during the occupied mode, although the building is occupied only Mon-Fri 

7:00 AM to 5:00 PM (extended occupancy till 11:00 PM in the VI flr). This is because the Telephone 

rooms located at each floor. Since these rooms have no way to reject the heat, the fan system runs 24 

hrs.  

 

From the Utility bills, it was determined that this building uses tremendous amount of reheat.  

There are ways to offset the reheat energy by using alternate technologies. There are also opportunities 



to take advantage of the building occupancy diversity by using Motion Sensors to control the VAV and FPU 

boxes to maintain a “Standby” state during the normal building occupied mode.  

 

Combined with alternate technologies and aggressive optimization (such as CO2 controls) and 

control routines, there are several opportunities to optimize the building HVAC and control systems and 

thereby save significant electric and gas energy. 

 



GENERAL OBSERVATIONS 

 
COMMUNITY HEALTH CENTER (CHC) 

 
(1) Lighting Systems & Lighting Control 
Lighting typically uses a major portion of energy consumed by a building (typically between 25% 

- 40% of electricity).  During the audit, it was observed that majority of the lighting in the CHC is 

provided by 1st Generation F32T8 fixtures with electronic ballast. Although there are T8 lamps in the 

building, there are opportunities in pockets of the building to retrofit or replace fixtures with more efficient 

technology. 

There are some motion sensor controls for lighting in certain areas of the building (conference 

rooms, meeting rooms etc). It was observed that the sensitivity of the motion sensor is very low and the 

delay to shut-off the lights is too long (~15 minutes on average to turn-off lights). Although this saves 

energy, there are opportunities to save more energy by aggressively reducing the delay (~3-5 minutes to 

turn-off lights) and adding motion / occupancy sensors in other areas of the building. 

 

(2) Heating & Cooling Plant 

Heating- The heating is provided by Qty (4) 1,750 MBH input forced-draft gas-fired hi-efficiency 

condensing hotwater boilers, located in the roof penthouse mechanical room, that provide hotwater to the 

preheat coil in the air handlers AHU-001,002,101,102,103,104, MAU-101,102 and the Qty (192) VAV and 

fan-powered reheat terminal units serving the various zones of AHU-001,002,101,102,103,104. (AHUs 

located on the roof). AHU-001,002,101,102,103,104 has hydronic heating coil with a 3-way mixing valve 

to control the flow through the coil.  The boilers have dedicated hotwater pumps to circulate water from 

the boiler to the coils. 

 



SUMMARY OF HEATING & COOLING PLANT FOR CLARK COUNTY COMMUNITY HEALTH CENTER
Chiller Evaporator Condenser

Chiller Tons Mfr Model EWT LWT GPM GPM/Ton EWT LWT GPM GPM/Ton EER Max kW kW/Ton

CH-1 90 Multistack Water cooled 52 42 216 2.4 80 90 225 2.5 18.1 265 0.663

CH-2 90 Multistack Water cooled 52 42 216 2.4 80 90 225 2.5 18.1 265 0.663

CH-3 90 Multistack Water cooled 52 42 216 2.4 80 90 225 2.5 18.1 265 0.663

CH-4 90 Multistack Water cooled 52 42 216 2.4 80 90 225 2.5 18.1 265 0.663

CH-5 90 Multistack Water cooled 52 42 216 2.4 80 90 225 2.5 18.1 265 0.663

HVAC TOTAL 450 TOTALS 1080 TOTALS 1125

Central plant chillers & towers- Total of 450 tons of available tower capacity

COOLING TOWER

Type WB (F) EWT LWT GPM Approach Range Fan-1 HP Fan-2- HP Pump Htr kW

Closed Circuit 70 90 80 1275 15 10 30 N/A 10 18

HOTWATER BOILERS PUMPS

Boiler Pump Type GPM Head HP VSD

Tag Min I/P Max I/P O/P Comb Eff P-1 HHW Main 330 90 20 No

B-1 350,000 1,750,000 1,575,000 90% P-2 HHW Main 330 90 20 No

B-2 350,000 1,750,000 1,575,000 90% P-3 Blr Pump-1 82 30 2 No

B-3 350,000 1,750,000 1,575,000 90% P-4 Blr Pump-2 82 30 2 No

B-4 350,000 1,750,000 1,575,000 90% P-5 Blr Pump-3 82 30 2 No

P-6 Blr Pump-4 82 30 2 No

P-7 CHW 960 90 50 No

P-8 CHW 960 90 50 No

P-9 CDW 1000 50 30 No

P-10 CDW 1000 50 30 No

P-11 IDF/MDF Pump 48 60 5 No

P-12 IDF/MDF Pump 48 60 5 No  

  



GENERAL OBSERVATIONS- COMMUNITY HEALTH CENTER (CHC) 
 

(3) Cooling- The cooling plant serves all the of the areas in building using Qty (5) 90-ton 

centrifugal compressor water-cooled Turbocore® multistack water-chillers, located in the roof penthouse. 

The chillers provide chilled water to the cooling coils of the fan (HVAC) systems AHU-

001,002,101,102,103,104 that serve different areas of the building, using dedicated chilled water 

distribution pumps. The condenser of the chiller is cooled by a closed-circuit cooling tower on the roof. 

The chillers pump chilled water to the cooling coils of AHU’s using dedicated chilled water pumps. AHUs 

have hydronic heating coil with a 3-way mixing valve to control the flow through the coil. Dedicated 

condenser water pumps serve the condenser side of the chiller by pumping water between the condenser 

and the closed-circuit cooling  

 
(4) HVAC (Fan) Systems  

 The building is served by Qty(6) major air-handlers that supply fresh air and supply and 

remove heat from the building for heating and cooling. AHU-001,002,101,102,103,104 are identical fan 

systems located on the roof penthouse, I flr fan room and the II flr roof. They are VAV systems, that have  

outside air intake, mixed air-section, filter section, hydronic preheat coil section, chilled water cooling coil 

section, supply and return fan sections, equipped with variable frequency drives. The VFDs allow the 

system to vary the volume of air delivered to the spaces during off-design conditions.  

Hotwater for these units is provided from the heating plant. Chilled water for these units is 

provided from the central chiller plant discussed above. Downstream of the coils, there are Qty (114) 

variable air volume (VAV) terminal reheat coils (hotwater reheats) and Qty (78) fan-powered serried flow 

units with reheat coil (hotwater reheat), that serve various zones in the building.  MAU-101,102 are a 

single-zone heating only air-handler that serves the 1st floor Kitchen areas. They have an outside air 

intake, filter section, hotwater heating coil section and a supply fan section. Hotwater for these units is 

provided from the boiler.  No cooling is provided for MAU-101,102.  The various fan systems in the 

building are listed below: 

 

Fan Data Min Min Cooling Coil Data Heating Coil Data Return Fan

Area Wing OSA CFM OSA% CFM SP-in HP VSD CFM EAT-DB EAT-WB LAT-DB LAT-WB GPM EWT LWT MBH TONS GPM/TON CFM EAT-DB LAT-DB GPM MBH CFM SP-in HP VSD

AHU-001 Gnl Supply East Side 8,020 16% 50,000 5.90 100 x 50,000 84.0 63.0 54.0 52.0 210 42 52 1,620 135 1.56 50,000 60 90 81 1620 47500 3 75 x

AHU-002 Gnl Supply West Side 16,500 18% 91,800 5.60 150 x 91,800 84.0 63.0 52.0 50.0 398 42 52 3,173 264 1.51 91,800 60 90 149 2974 87210 3 100 x

AHU-101 Gnl Supply West Resident 2,200 36% 6,100 5.4 10 x 6,100 84.0 63.0 52.0 50.0 35 42 52 211 18 1.99 6,100 60 90 10 198 5420 3 7.5 x

AHU-102 Gnl Supply East Resident 3,600 25% 14,400 5.5 30 x 14,400 84.0 63.0 52.0 50.0 69 42 52 498 41 1.66 14,400 60 90 24 467 13860 2.5 25 x

AHU-103 Gnl Supply Rehab 5,400 100% 5,400 6.00 15 x 5,400 84.0 63.0 52.0 50.0 28 42 52 187 16 1.80 5,400 60 90 24 175 5400 2.5 10 x

AHU-104 Gnl Supply NE Resident 1,200 18% 6,800 5.50 15 x 6,800 84.0 63.0 52.0 50.0 29 42 52 235 20 1.48 6,800 60 90 11 220 6800 2 10 x

MAU-101 Makeup air Kitchen B176 1,900 100% 1,900 5.00 3 NO COOLING COIL 1,900 10 87 8 158 NONE

MAU-102 Makeup air Kitchen A166 800 100% 800 4.00 2 NO COOLING COIL 800 10 87 3.5 67 NONE

 TOTALS 39,620 22.4% 177,200 325 0 174,500 769 5,923 494 1.56 177,200 311 5,878 166,190 228
 

 
There are also several exhaust air fans that serve the exhaust needs of the building and for 

building pressure control.  



 

(5) Domestic Hotwater Systems  
 
 Typically, this building is served by Qty (2) gas-fired hotwater heaters located in the penthouse 
mechanical room.  
 

Unit Tank Served Service Capacity Rating Temp. 

WH-1 ST-1 (350 gal. cap.) Bldg DHW 130 gallon 300 MBH input, 360 gph 
recovery 

120 F 

WH-2 ST-1 (350 gal. cap.) Bldg DHW 130 gallon 300 MBH input, 360 gph 
recovery 

120 F 

WH-3 ST-2 (100 gal. cap.) Laundry 100 gallon 199 MBH input, 227 gph 
recovery 

140 F 

WH-4 ST-3 (200 gal. cap.) Kitchen 130 gallon 300 MBH input, 360 gph 
recovery 

140 F 

 
Since the temperatures for DHW tanks are set at optimal level, there is no opportunity for 

savings, although there are opportunities for offsetting energy usage by using alternate design to offset 

energy usage for various process, such as Solar DHW heating. 

(6) Process Systems 

This building has several process loads in the form of various MDF/IDF server rooms located in 

various areas of the building. Since these rooms are cooling dominated, there is a dedicated cooling 

system for these rooms served by an air-cooled water chiller located on the roof, with a dedicated 

circulation pump.  The various IDF/MDF systems in the building are listed below: 

 
Fan Data Cooling Coil Data

Area CFM CFM EAT-DB EAT-WB LAT-DB LAT-WB GPM EWT LWT MBH TONS

FC-101 MDF-A154 2,300 2,300 75.0 55.0 14 42 52 68 6

FC-102 IDF-B134 250 250 75.0 55.0 1 42 52 5 0.4

FC-103 IDF HUB 101/121 1,750 1,750 75.0 55.0 1 42 52 5 0.4

FC-201 IDF-A211 250 250 75.0 55.0 1 42 52 5 0.4

FC-202 IDF-B223 250 250 75.0 55.0 1 42 52 5 0.4

FC-301 IDF-A313 250 250 75.0 55.0 1 42 52 5 0.4

FC-302 IDF-B302 250 250 75.0 55.0 1 42 52 5 0.4

FC-401 IDF-A412 250 250 75.0 55.0 1 42 52 5 0.4

FC-402 IDF-B411 250 250 75.0 55.0 1 42 52 5 0.4

FC-403 IDF-B411 250 250 75.0 55.0 1 42 52 5 0.4

AUX LOADS TOTAL 6,050 6,050 24 115 10
 

 
Chiller Evaporator Condenser

Chiller Tons Mfr Model EWT LWT GPM GPM/Ton EWT LWT GPM GPM/Ton EER Max kW kW/Ton

Process 20 Trane Aircooled 52 42 48 ACCU 9.5 22 1.263  
 

As it can be seen, although the process load chiller has a capacity of 20tons, the actual load on 

the chiller from the IDF/MDF rooms is only 10 tons. 



GENERAL OBSERVATIONS- COMMUNITY HEALTH CENTER (CHC) 
  

(7) HVAC Control Systems  

This building has a Johnson Controls Metasys Central Building Management System. All major 

mechanical equipment are tied to the building control system- central heating & cooling plant equipment, 

all major HVAC fan systems, associated pumps & auxiliaries. The direct digital controls system and 

associated field devices constantly communicate with the operator workstations using field controllers 

located in the mechanical rooms. The control system is capable of controlling the building systems and is 

equipped with all the algorithms and field devices to accomplish the basic control strategies. 

 
Currently all fan systems run 24 hrs, 7 days a week and maintain 70 F-72 F setpoint during the 

heating and cooling seasons during the occupied mode, although the building is occupied only Mon-Fri 

7:00 AM to 5:00 PM for the most part  (except I floor where there is 24 hr occupancy). AHU-

101,102,103,104 serves almost all 24 hr areas except I floor rooms (served by TU-1-6,7,8,38 from AHU-

001)  and III flr. rooms B334,B337 (served by TU-3-13 from AHU-002). Since these rooms need 

conditioning 24hrs, 7 days, it is imperative that AHU-001,002 run 24hrs to serve these small areas, as 

there is no other way system that exists to serve this area. 

  

From the utility bills, it was determined that this building uses tremendous amount of reheat. 

There are ways to offset the reheat energy by using alternate technologies. There are also opportunities 

to take advantage of the building occupancy diversity by using Motion Sensors to control the VAV and FPU 

boxes to maintain a “Standby” state during the normal building occupied and after-hours mode.  

 

Combined with alternate technologies and aggressive optimization (such as CO2 controls) and 

control routines, there are several opportunities to optimize the building HVAC and control systems and 

thereby save significant electric and heating energy. 

 

 



GENERAL OBSERVATIONS 
 

JAIL WORKS -INDUSTRIES 
 

(1) Lighting 

Lighting typically uses a major portion of energy consumed by a building (typically 30-35% of 

electricity or higher).  It was observed that all the lighting systems are first generation technology T-8 

lighting systems with electronic ballasts in majority of the building. EXIT signs are mostly LED.  

Warehouse uses 250 watt metal halide hi-bay fixtures. Although existing fluorescent lighting is energy-

efficient there are opportunities to delamp lighting in majority of the areas with Super T-8 lamps (28W 

lamp with low-watt electronic ballast) and retrofitting metal halide lamps. 

 

(2) HVAC Systems  

 Typically, the heating & cooling needs for this building are provided by a makeup air handler. Since 

this building is used only for Jail service, only a makeup AHU is used to provide tempering of air. The 

makeup air-handler is equipped with an economizer (mixed air) section, filter section, heating hotwater 

coil section and supply fan. The economizer modulates to control the amount of outside air that is used, 

based on building load (cooling or heating). The MAU has heating only, No mechanical cooling is 

provided.  Heating hot water is provided by Qty (1) 600 Btu/hr output gas-fired hotwater boiler and a 

dedicated hotwater pump.  The Warehouse is served by Qty (4) 120,000 Btu/hr forced-air unit heaters.  

There are opportunities to redesign the heating system for the Warehouse to make it more efficient. 

 

(3) HVAC Control Systems  

This building has a Johnson Controls Metasys central Building Management System. All major 

mechanical equipment are tied to the building control system- central heating & cooling plant equipment, 

all major HVAC fan systems, associated pumps & auxiliaries. The direct digital controls system and 

associated field devices constantly communicate with the operator workstations using field controllers 

located in the mechanical rooms. The control system is capable of controlling the building systems and is 

equipped with all the algorithms and field devices to accomplish the basic control strategies.  The 

Warehouse unit heaters are served by individual line voltage thermostats that serve each unit-heater. No 

central BMS exists in this building. 

 

(4) Domestic Hotwater Systems  

The building’s domestic hotwater needs are served a 1000 MBH gas-fired forced air boiler with hotwater 

tank for storage and dedicated circulation pump. The various end uses for this hotwater include cooking, 

dishwashing, laundry for inmates.  



GENERAL OBSERVATIONS 

 
JAIL WORKS –WORK RELEASE & INCUSTODY 

Both buildings are identical with respect to building occupancy, system type, system operation & controls. 

 

(1) Lighting 

Lighting typically uses a major portion of energy consumed by a building (typically 30-35% of 

electricity or higher). 

It was observed that all the lighting systems are first generation technology T-8 lighting systems with 

electronic ballasts in majority of the building. EXIT signs are mostly LED.  Hi-bay uses metal halide hi-bay 

fixtures. Although existing fluorescent lighting is energy-efficient there are opportunities to delamp 

lighting in majority of the areas with Super T-8 lamps (28W lamp with low-watt electronic ballast) and 

retrofitting metal halide lamps. 

 

(2) HVAC Systems  

 Typically the heating & cooling needs for this building are provided by air handler that is equipped 

with an economizer (mixed air) section, filter section, heating gas furnace section, DX cooling section and 

supply fan. The economizer modulates to control the amount of outside air that is used, based on building 

load (cooling or heating).  

 

(3) HVAC Control Systems  

This building has a Johnson Controls Metasys central Building Management System. All major 

mechanical equipment are tied to the building control system- central heating & cooling plant equipment, 

all major HVAC fan systems, associated pumps & auxiliaries. The direct digital controls system and 

associated field devices constantly communicate with the operator workstations using field controllers 

located in the mechanical rooms. The control system is capable of controlling the building systems and is 

equipped with all the algorithms and field devices to accomplish the basic control strategies. 

 

(4) Domestic Hotwater Systems  

The building’s domestic hotwater needs is served by a 1000 MBH gas-fired forced air boiler with 

hotwater tank for storage and dedicated circulation pump. The various end uses for this hotwater include 

showers for inmates and general building hotwater usage.  
 

 
 
 



GENERAL OBSERVATIONS 

 
CENTER FOR DEATH INVESTIGATIONS 

 

(1) Lighting 

It was observed that most of the lighting systems are first generation technology T-8 lighting 

systems with electronic ballasts in majority of the building. EXIT signs are mostly LED.  Although existing 

fluorescent lighting is energy-efficient there are opportunities to delamp lighting in majority of the areas 

with Super T-8 lamps (28W lamp with low-watt electronic ballast) and opportunities for lighting controls 

using occupancy sensors. 

 

(2) HVAC Systems  

Typically, the heating & cooling needs for this building are provided by small package rooftop 

systems that are equipped with an outside air section, filter section, heating gas furnace section, DX 

cooling section and supply fan.  

 

(3) HVAC Control Systems  

This building has no central Building Management System. All major mechanical equipment is 

controlled by individual thermostats that control the systems based on temperature setpoint. So, there are 

opportunities to upgrade the controls for the fan systems from thermostats to a central energy 

management system, so that the systems can be controlled based on occupancy.  

 

(4) Domestic Hotwater Systems  

The building’s domestic hotwater needs is served by electric water heater located in the 

basement, with dedicated circulation pump.  
 
Details of Facility Improvement Measures and scope involved in this project are described in the scope 
Documents. 
 



ID Task Name Duration Start Finish

1 Clark County ESPC Phase II 195 days Tue 4/1/08 Mon 12/29/08

2 Project Initiation 39 days Tue 4/1/08 Fri 5/23/08

5 Installation 189 days Tue 4/1/08 Fri 12/19/08

6 lighting & controls 189 days Tue 4/1/08 Fri 12/19/08

7 hvac controls optimization 166 days Tue 4/1/08 Tue 11/18/08

8 hvac mechanical retrofits 84 days Tue 4/1/08 Fri 7/25/08

9 solar thermal DHW systems 122 days Tue 4/1/08 Wed 9/17/08

10 solar PV systems 129 days Tue 4/1/08 Fri 9/26/08

11 infared radiation systems 102 days Tue 4/1/08 Wed 8/20/08
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I. Introduction 

This final Measurement & Verification (M&V) report provides a document to track the success of the 
Energy Savings Performance Contract (ESPC) project partnership between Clark County and Johnson 
Controls Inc.  The following report details the energy performance for the 3rd Quarter beginning 
October 1st, 2011 through December 31st, 2011 for the second year of the Energy Savings Performance 
Contract.   
 
Clark County has chosen to terminate the M&V services as of December 31

st
, 2011, so this will be the 

final energy report. 

 
Clark County and Johnson Controls Inc (JCI) entered into an Energy Savings Performance Contract 
(ESPC) project partnership with a 5 year service agreement in April 2008.  The Measurement and 
Verification Agreement commenced May 1st, 2010 and focused on the installation and subsequent 
operation of the five facility improvement measures listed below.  As stipulated in the ESPC, the 
performance period was to be 5 years, including a Planned Service Agreement (PSA) to support and 
maintain the energy savings.  
 

• FIM #1:  Lighting & Lighting Control Improvements 

• FIM #2:  HVAC Mechanical Systems Improvements 

• FIM #3:  HVAC Control Systems Improvements 

• FIM #4:  Solar Photovoltaic (PV) Systems Installation 

• FIM #5:  Solar Thermal Systems Installation 

II. Energy Savings Overview 

For this 3rd quarter of the 2nd year, the County has saved $110,222 in energy and O&M expenditures.  
This is $15,755 beyond the guaranteed amount of $94,467. 
 
The Year-To-Date savings during this period is $317,820 with a surplus savings of $34,419 
 
The following table provides a summary of the 3rd quarter energy savings at the 11 facilities where 
energy savings measures were implemented. 
 
The O&M savings is detailed in section XI. 
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Table 1 
 
Note:  The Events Hall Adjustment is to account for the lost energy savings due to the HVAC control modifications requested by the Events Hall manager. 

 

FIM #1 FIM #2 FIM #3 FIM #4 FIM #5

Facility

 Option C - 

All FIM's 

 Lighting & 

Lighting Control 

 HVAC Mechanical 

Systems 

 HVAC Control 

Systems 

 Solar 

Photovoltaic (PV)  Solar Thermal 

3rd Quarter 

Savings YTD Savings

Public Service Center $25,209 Incl in Option C Incl in Option C Incl in Option C Incl in Option C $25,209 $70,628

Community Health Center $31,379 Incl in Option C Incl in Option C Incl in Option C Incl in Option C $31,379 $81,512

Corrections $15,209 Incl in Option C Incl in Option C Incl in Option C Incl in Option C Incl in Option C $15,209 $50,061

Courthouse $3,565 Incl in Option C $3,565 $8,502

Events Hall $12,517 $12,517 $37,552

149th St Buildings $2,577 $1,032 $50 $3,659 $10,976

Jail Works $1,350 $504 $373 $90 $2,316 $7,637

Center for Death Investigation $237 $572 $809 $2,426

78th St Buildings $2,532 $1,326 $3,858 $11,574

General Services Building $388 $342 $730 $3,487

Juvenille Detention $151 $151 $1,006

O&M Savings $10,820 $32,459

Total Energy Savings $75,362 $19,602 $1,536 $2,320 $493 $90 $110,222 $317,820

Guaranteed Energy Savings $89,375 $268,125

Guaranteed O&M Savings $10,820 $32,459

Guaranteed Project Benefit $100,195 $300,584

Events Hall Adjustment ($5,728) ($5,728) ($17,183)

Adjusted Guarantee $94,467 $283,401

Energy Savings Surplus $15,755 $34,419
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III. Project Overview 

The five Facility Improvement Measures (FIMs) listed above were applied to the eleven target 
buildings as shown in Table 2. 
 

 
 

Table 2 

 

IV. Measurement & Verification Description 

The measurement and verification (M&V) options described below will be applied on a building by 
building basis as listed in Table 3.  These M&V methods were selected by the County and JCI based 
upon the measures proposed for each building, the expected project benefits, and the relative cost of 
the M&V method.  The planned M&V term for the Option C buildings was 5 years, while the active 
M&V term for the Option A buildings is one year (followed by 4 years of annual site verification visits 
and reporting).  After the satisfactory demonstration that the proposed energy savings has been met (on 
Option A measures) the energy savings will be agreed upon throughout the remainder of the M&V 
term.  Those savings will be reported along with the measured Option C savings over the 5 year M&V 
term. 
 

 
Table 3 

 
 

The energy savings details of each FIM are described in the sections that follow. 

Public 

Service

Community 

Health Corrections Courthouse

Events 

Hall  149th St 

Jail 

Works CDI 78th St

Gen. 

Services

Juv. 

Det.

Lighting X X X X X X X X X

HVAC Mech X X X X X

HVAC Controls X X X X X X X X

Solar PV X X X X X

Solar DHW X X X X

Option A Option C

Building

(One Time 

Measurements)

(Utility Bill 

Comparison)

Public Service Building X

Community Health Center X

Courthouse & Corrections X

Jail Works X

Events Hall & Fairgrounds X

149th St Buildings X

Center for Death Investigation X

78th St Buildings (A-N) X

General Services Building X

Juvenille Detention X
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V. Project Utility Rates 

Table 4 below compares the contractually escalated baseline utility rates to the most recent rates 
charged by the respective utilities.  Current rates are only listed for the four facilities in which we are 
doing a detailed utility bill analysis (IPMVP Option C).  The other buildings are listed for 
informational purposes only. 
 
It should be noted that there has been a sizable increase in electric utility costs for the top three 
facilities as well as a drop in natural gas prices for all facilities. 
 

 
Table 4 

VI. FIM 1 – Lighting & Lighting Control Improvements 

 
The purpose of this measure was to implement lighting improvements in the buildings listed below that 
would result in reduced energy consumption.  As part of the lighting installation, spot measurements 
were taken to verify fixture wattages.  The majority of fixtures were found to be using less energy than 
projected.  This resulted in a 10.3% increase in actual energy savings compared to the original 
projection.  The Lighting Calculations are included in Appendix A. 
 
The M&V method employed for this measure is IPMVP Option A.  Pre and post installation power 
readings were taken and the energy savings spreadsheet calculations were updated to reflect the energy 
impact of the as-installed lighting retrofit.  The operating hours for these fixtures were previously 
agreed to and have been used for the pre and post retrofit conditions.  These values will be used in all 
energy reports throughout the performance period.  No future electric measurements or calculations, 
other than updating the applicable utility rates are planned or required under this M&V methodology. 
Since the utility rates did not change in this past quarter the savings numbers are the same as that from 
the third quarter. 
 
 

$/kWh $/Therm $/kWh $/Therm

Public Service Center 0.0498$         1.138$    0.0725$         0.777$    46% -32%

Community Health Center 0.0498$         1.256$    0.0698$         1.022$    40% -19%

Corrections 0.0498$         1.138$    0.0649$         1.022$    30% -10%

Courthouse 0.0498$         1.138$    0.0491$         0.777$    -1% -32%

Events Hall 0.0498$         1.331$    

149th St Buildings 0.0498$         1.331$    

Jail Works 0.0498$         1.256$    

Center for Death Investigation 0.0498$         1.171$    

78th St Buildings 0.0498$         1.331$    

General Services Building 0.0498$         1.331$    

Juvenille Detention 0.0498$         1.331$    

Current Escalated 

Contract Rate Current Utility Rate

Percent Difference
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 Projected Quarterly Energy Savings: 437,505 kWh/year = $25,827 
 Actual Quarterly Energy Savings: 487,744 kWh/year = $30,481 
 
 Quarterly Energy Savings Bonus: 50,239 kWh/year = $4,654 
 
The scope of work where applicable and listed in the contract involves changing fluorescent fixtures to 
higher efficiency lamps and ballast, incandescent to more efficient lamps such as halogen pars or 
compact fluorescents with or without reflectors, IR/ motion occupancy sensors, and new LED Exit 
signs. Improved lighting may reduce cooling required in some areas while also marginally increasing 
the potential heating requirement. 
 

Buildings included in scope of work: 

• Public Service Building & Garage 

• Jail Works – Industries, In custody & Work release 

• Corrections 

• Events Hall & Fairgrounds 

• Community Health Center 

• Center for Death Investigation 

• 78th St Buildings (A-N) 

• 149th St Buildings 

• General Services Building 

VII. FIM 2 – HVAC Mechanical Systems Improvements 

 
The purpose of this measure was to implement HVAC mechanical system improvements in the 
buildings listed below that would result in reduced energy consumption and increased occupant 
comfort.  Because different improvements were installed on the various buildings, they will be 
described on a per building basis. 
 
Corrections Facility – Heating Plant: 
This scope entails the replacement and re-design of the entire heating plant, by converting it from an 
electric hot water/domestic water system to a hi-efficiency gas-fired hot water system.  The high 
efficiency hot water condensing boilers provide additional benefits along with the high combustion 
efficiency.  These include higher turn-down control (as high as 10:1), better reset capability and 
eliminating the need for large chimneys, as additional heat is extracted from the normally wasted high-
temperature flue gases (sensible + latent heat).   
 
The M&V for this measure is IPMVP Option C and is comprised of an ongoing, detailed analysis of 
the facilities utility usage.  The energy savings calculations are included in Appendix B. 
 

 Projected Quarterly Energy Savings: 200,876 kWh, -5,893 Therms = $8,293 
 Actual Quarterly Energy Savings: 465,086 kWh, -20,019 Therms = $15,209 
 
 Energy Savings Bonus: 264,211 kWh, -14,126 Therms = $6,916 
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Courthouse Facility – Hot Water Piping: 
The facilities original use of Victaulic pipe fittings between the boiler and the 2nd floor caused water to 
leak through the pipe connections significantly whenever the temperature in the hot water loop 
dropped below 100oF because the Victaulic pipe connections contracted. 
 
This FIM’s scope involves the removal and demolition of the existing main header hot water piping, 
the (2) risers and associated fittings and connections at piping takeoff downstream of the boiler to the 
second floor and replacing them with new piping (with sweated copper pipe) and fittings.  
 
The M&V for this measure is IPMVP Option C and is comprised of an ongoing, detailed analysis of 
the facilities utility usage.  The energy savings calculations are included in Appendix C. 
 
Starting in early May 2011, SF-6 started running 24/7.  This caused the boiler system to use additional 
energy.  The County staff was informed of this and took corrective action.  It was returned to normal, 
scheduled operation in early November.  Then again in early December it started running 24/7 again.  
A JCI controls tech looked at the system and determined that some of the temperature setpoints have 
been modified.  A thorough review of the control parameters for this system is recommended. 
 
 Projected Quarterly Energy Savings: 10,110 kWh, 4,151 Therms = $5,467 
 Actual Quarterly Energy Savings: 1,631 kWh, 3,059 Therms = $3,565 
 

 Energy Savings: -8,479 kWh, -1,092 Therms = -$1,902 
 
 

Jail Works (Warehouse) and 149
th

 Street Warehouse – Infrared Heaters: 
The scope of work for the heating system in these two sites is to replace the existing forced air gas unit 
heaters with properly sized gas-fired infrared heaters and proper door-interlock controls connected to 
the rolling doors.  The door interlock controls will shut off the heaters when the hi-bay doors open, and 
shall bring the heaters on when the doors are closed.  Also, the controller shall have a schedule and 
occupied/unoccupied temperature setpoint, based on building occupancy.  
 
The M&V for this measure is IPMVP Option A and is comprised of verifying the operation of the new 
heaters and making sure they are capable of delivering the anticipated energy savings.   
 
These units have been installed and are functioning properly.  The values below will be used in all 
energy reports throughout the performance period.  No future electric measurements or calculations, 
other than updating the applicable utility rates are planned or required under this M&V methodology. 
 
 
 Projected Quarterly Energy Savings: 510 kWh, 1,194 Therms = $1,383 
 Actual Quarterly Energy Savings: 510 kWh, 1,194 Therms = $1,585 
 
 Energy Savings Bonus: $202 (due to utility rate increase) 
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Event Center – Infrared Heaters: 
The scope of work for the heating system was to add properly sized gas-fired infrared heaters for each 
of the Halls (A, B, C) and proper door-interlock controls with the rolling doors to disable the IR 
heaters when the doors are open.  The existing heating equipment in the Events Hall was to be left in 
place, fully functional (as-is).  The intent of the new gas-infrared systems was to be the primary source 
of heat when there were no events scheduled.  When there are events scheduled, the gas-infrared units 
should be used as long as the CO2 in the Halls is below 1,000 ppm.  When CO2 in the halls goes above 
1,000 ppm, the IR heaters should shut-off and the main RTU-1 or 2 or 3 shall provide fresh-air and 
heat to the Hall(s) as needed.  The intent was to provide heat as effectively as possible with as little fan 
energy as possible and to not heat the entire volume of the building, which is the case with the current 
packaged rooftop units. 
 
The M&V for this measure is IPMVP Option A and was comprised of verifying the operation of the 
new heaters and making sure they were capable of delivering the anticipated energy savings.  This was 
completed during the installation phase of the project.   
 
After the installation was complete and the project accepted by the County, the Fair Grounds/Event 
Center site manager requested that the control sequence for the new IR heaters be modified.  The IR 
heaters are currently being used for after-hours low-limit space heating. 
 
An in-depth energy analysis of the Event Center was undertaken; however with the removal of the 

natural gas sub-meters that monitored the Event Center’s heating energy usage, this analysis proved 

fruitless.  The purpose of this analysis was to determine the impact (positive or negative) the current 

sequence of operations has on the facilities energy usage. 

 
These units have been installed and are functioning properly.  Due to the control modification made on 
behalf of the County, the projected energy savings listed in the contract will be assumed to have been 
met.  The energy savings calculations are included in Appendix D. 
 
 Projected Quarterly Energy Savings: 51,754 kWh, 2,367 Therms = $5,728 
 Quarterly Energy Savings Adjustment: -51,754 kWh, -2,367 Therms = -$5,728 
 Actual Quarterly Energy Savings: 0 kWh, 0 Therms = $0 
 

Jail Works (Warehouse) – Boiler Exhaust Stack: 
The existing boiler stack had very inefficient flow and caused the boiler to operate at a lower efficiency 
than they were capable of. 
 
The scope of work for this FIM was to replace the boiler exhaust stack with a much more efficient 
design, thereby increasing the efficiency of the two boilers.   
 
The M&V for this measure is IPMVP Option A and is comprised of visually inspecting the installation 
and verifying that it is capable of delivering the anticipated energy savings. 
 
The boiler stack has been installed and is functioning properly. 
 



Clark County ESPC   

October 1st 2011- December 31st 2011 

 

Page 10 of 28 

 Projected Quarterly Energy Savings: 297 Therms = $324 
 Actual Quarterly Energy Savings: 297 Therms = $373 
 
 Energy Savings Bonus: $48 (due to utility rate increase) 

VIII. FIM 3 – HVAC Control Systems Improvements 

The purpose of this measure was to upgrade the HVAC control systems in various Clark County 
facilities (listed below) that would result in reduced energy consumption and increased occupant 
comfort.  The general scope of this FIM was to upgrade existing building control systems – either to 
retro-commission and upgrade existing EMCS to optimize their performance or to replace them with a 
new JCI Metasys System. 
 

 
Table 5 

 

IPMVP Option C Discussion 
 
The M&V for this measure is a combination of IPMVP Option A & C, as shown in Table 3.  As the 
following table illustrates, 95% of the energy savings for this measure (FIM 3-HVAC Control System 
Improvements) is produced by these three Option C buildings (Public Service, Community Health and 
Corrections).  Additionally, 41% of the entire project’s energy savings is produced from this HVAC 
Controls FIM.   
 

Building General Scope of Work

Public Service Building
Re-commission existing DDC control system and implement 

strategies that include some mechanical additions.

Community Health Center
Re-commission existing DDC control system and implement 

strategies that include some mechanical additions.

Events Hall & Fairgrounds

Re-commission existing DDC control system and implement 

strategies that include some mechanical additions.  Add new DDC 

control to new infrared radiation at the Events Hall.

Center for Death Investigation Add new DDC system.

Corrections Add new DDC Controls to new Boiler Plant.

Jail Works
Re-commission existing DDC control system.  Add new DDC to control 

infrared radiation at the Warehouse.

149th St Buildings
Replace and reprogram thermostats.  Add new DDC to control 

infrared radiation at the Warehouse.

78th St Buildings (A-N) Replace and reprogram thermostats.
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Table 6 

 
The remaining 5% of the energy savings is from the Option A buildings (Center for Death 
Investigation, 149th Street buildings and 78th Street buildings).  The energy savings for the Events Hall 
and Jail Works are reported as part of FIM 2, above.  
 
The M&V for the Option A buildings is comprised of visually checking the operation of the affected 
systems as well as using the trending feature of the control system (if applicable) to verify the correct 
operation of the installed control strategies. 
 
The M&V for the Option C buildings is comprised of an ongoing, detailed analysis of the facilities 
utility usage.  One of the benefits of the Option C methodology is its accuracy in reporting energy 
savings, as it literally compares historical energy usage to current usage, while taking into account 
changes in weather and facility usage.  The Option C methodology is not designed to separate energy 
savings on a FIM by FIM basis.  That is to say, if the results of the utility analysis show $XXXX in 
energy savings, there is no easy way to determine how much of the savings was due to the lighting 
FIM vs. HVAC modifications.  That being said below is a summary of the utility savings for the 
current reporting period.  The output from the Metrix analysis is included in Appendix E. 
 
 Projected Quarterly Energy Savings: 695,221 kWh, 15,219 Therms = $49,315  
 Actual Quarterly Energy Savings: 884,723 kWh, 697 Therms = $71,797 
 
 Energy Savings Bonus:  189,502 kWh, -14,522 Therms = $22,482 
 
It is important to note that the proposed savings is built upon a specific set of operating conditions 
including occupied and unoccupied temperature set-points, hours of occupancy, reset schedules, and 
ventilation air control.  It is critical to the success of this FIM that the proposed operating conditions be 
maintained as closely as possible to those listed in the ESPC agreement.  It is recommended that 
Facility Management personnel regularly review the prescribed operating conditions to ensure they are 
maintained and the energy savings is realized.  While it is unrealistic to assume there will be no 
deviations from the operating conditions listed in the ESPC agreement, it is important to realize the 
impact of modifications will likely be reduced energy savings and is the responsibility of the Clark 
County Facilities Staff to maintain the system settings. 
 

Total HVAC Control Savings: $147,389

Option C HVAC Control Savings: $139,417

Percentage of HVAC Control Savings: 95%

Total Garanteed Savings: $342,105

Option C HVAC Control Savings: $139,417

Percentage of Total Savings: 41%
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IX. FIM 4 – Solar Photovoltaic (PV) Systems Installation 

The purpose of this measure was to install solar panels on the roofs of five building in the County to 
enable the County to generate their own electrical power. 
 
The scope of work was to install photovoltaic solar panels on the roofs of four (4) buildings and a 
Building Integrated PV System (BIPV®) Solar Roof system on the Corrections building, for a total 
installed DC rating of 155 kW. 
 

Community Health Center:  50 kW DC 
Public Service Building:  30 kW DC 
Juvenile Detention:   20 kW DC 
General Services Building:  30 kW DC 
Corrections (BIPV):   25 kW DC 

 
The M&V for this measure is IPMVP Option A and is comprised of verifying the operation of the solar 
panels and making sure they are capable of delivering the anticipated energy production.  The energy 
savings calculations are included in Appendix F.  
 
Below is the verified energy production for the current reporting period.  
 
 Projected Quarterly Energy Production: 17,701 kWh = $881 
 Actual Quarterly Energy Production: 20,860 kWh = $1,510 
 
 Energy Production Bonus:   3,159 kWh = $628 (partly due to utility rate increase) 
 

X. FIM 5 – Solar Thermal Systems Installation 

The purpose of this measure was to install solar collectors on the roofs of four (4) buildings in the 
County to enable the County to offset the energy needed for Domestic Hot Water (DHW) usage. 
 
The scope of work was to install flat plate solar collectors and storage tanks at the buildings listed 
below. 
 

 
Table 7 

 

Building

Solar Collector 

Area (SF)

Storage 

Tank (Gal)

PSB Kitchen DHW 65 139

PSB General DHW 65 197

Jail Works Industries Kitchen & Laundry 1,439 2,499

Jail Works In Custody 458 1,046

Jail Works Work Release 458 1,046

Corrections 2,159 4,785

Community Health Center 851 1,992
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The M&V for this measure is IPMVP Option A and is comprised of verifying the operation of the solar 
collectors and making sure they are capable of delivering the anticipated energy production. The 
energy savings calculations are included in Appendix G. 
 
Below is the verified energy production for the current reporting period.  
 
 Projected Quarterly Energy Savings: 2,464 Therms = $2,711 
 Actual Quarterly Energy Savings: 780 Therms = $898 
 
 Energy Savings Bonus: -1,684 Therms = -$1,814 
 
Piping issues at the Jail Works facility have recently been uncovered.  The installation contractor 
(Portland Mechanical) has made the needed repairs and the system should be performing as projected. 

XI. Operations and Maintenance Savings 

 
The Operations and Maintenance (O&M) savings is comprised of two parts summarized and described 
below. 
 
 Center of Death Investigation: $2,080/yr 
  Lighting Material:  $39,534/yr 
  Total O&M Savings:  $41,614/yr 
 

O&M savings for CDI was based on material savings from the existing old control hardware in the 
HVAC systems that were replaced with the new Metasys DDC system.  Savings reflect the cost of 
material that would have needed to be replaced and the value of being able to remotely monitor 
sensitive environments like the morgue. 
 
The lighting retrofit reduced operation and maintenance costs in several ways: 
 

• De-lamping occurred in many buildings, reducing the number of lamps and ballasts that would 
require replacement in the future. 

• The new lamps have longer life so replacements would occur less frequently. 

• Occupancy sensors and lighting controls further reduce the time between lamp replacements. 
This was particularly true of the metal halide lights at the Events Center that were replaced. 
These lights were previously left on for extended periods are now controlled in zones as 
needed. 

 

Maintenance cost savings were calculated for lighting measures at each facility using the estimated 
lamp and ballast replacement costs, half-rated equipment life expectancies and the annual operating 
hours of the equipment.  Maintenance savings were estimated for materials only, as maintenance 
staffing will likely not be affected by the lighting retrofit.  The existing annual maintenance cost was 
calculated by dividing the replacement cost by the rated life of the existing equipment, as in the 
formula below: 
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Existing Annual Maintenance Cost = Equipment cost / rated life 

 
For fixtures that were to be retrofit, the relamping and reballasting costs were accounted for in the 
future years in which they would take place.  The year of re-lamping or re-ballasting was estimated by 
rounding off to the nearest year the result of dividing the rated life of the equipment by the annual 
operating hours of the equipment. 
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Appendix A – Lighting Calculations 
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Site 

Code
Site Name

Fixt 

Exist

Fixt Retro 

or 

Replace

Sensor 

Qty

Baseline 

kW

Revised 

kW

KW 

Saved

Baseline 

kWh

Revised 

kWh

Total 

Annual 

KWH 

Saved

Annual kW 

$ Saved

Annual 

kWh $ 

Saved

Total Lighting 

Annual 

Energy Cost 

Savings

Total HVAC 

Interaction 

(Therms)

Total 

Heating 

Penalty $

 Total 

Cooling 

Benefit 

kWh 

Cooling 

Savings

Total 

Annual 

Energy 

Cost 

Savings

JWC Jail Work Center 222 198 18 30 16 14.56 87,053 44,099 42,954 $1,193 $2,001 $3,194 215 $161 1195 $54 $3,087

JWIC Jail Work In Custody 158 135 13 14 10 4.54 47,046 31,421 15,625 $372 $738 $1,109 58 $44 301 $14 $1,079

JWR Jail Work Release 160 138 14 15 10 4.48 48,984 33,137 15,848 $367 $753 $1,121 58 $44 300 $14 $1,091

FMRW Facility Mgmt Records Whse 135 133 5 8 6 2.25 38,313 27,969 10,344 $185 $487 $671 56 $42 299 $14 $643

FM Facility Mgmt 164 139 9 10 7 2.51 28,025 20,034 7,991 $206 $386 $592 42 $32 221 $10 $570

FMCS Facility Mgmt Central Stores 36 35 1 4 3 1.12 17,768 12,641 5,127 $91 $251 $343 8 $6 21 $1 $338

PSC PSC 3638 2171 95 199 161 37.95 1,159,854 862,626 297,228 $3,110 $14,426 $17,536 1,585 $1,189 3,555 $162 $16,509

PSCG PSC Garage 140 115 2 23 12 11.20 101,429 52,642 48,787 $918 $2,229 $3,147 1 $1 8 $0 $3,146

EV Event Center 627 389 152 73 79.15 453,435 217,023 236,412 $6,487 $10,819 $17,306 1,267 $950 7,385 $337 $16,693

DI Death Investigation 190 129 21 12 8 4.05 36,245 22,826 13,418 $332 $651 $983 72 $54 353 $16 $946

CH Community Health 3877 2520 34 208 164 44.08 1,209,396 907,852 301,544 $3,613 $14,269 $17,882 1,569 $1,177 3,961 $181 $16,886

78A 78th Street Shops A 67 57 15 9 3 5.54 28,767 9,610 19,157 $454 $911 $1,365 86 $64 375 $17 $1,318

781A 78th Street Shops 1A 29 26 3 2 1 0.69 5,865 3,109 2,756 $57 $143 $200 15 $11 56 $3 $191

78B 78th Street B 45 39 10 5 2 3.57 15,641 4,318 11,323 $293 $543 $836 59 $44 250 $11 $803

78B1 78th Street B1 23 23 4 3 1 1.86 8,428 2,288 6,140 $153 $293 $446 31 $23 135 $6 $428

78C 78th Street C 173 128 27 25 19 5.75 73,324 45,479 27,845 $471 $1,599 $2,070 71 $53 267 $12 $2,029

78I 78th Street I 15 15 2 1 1.11 9,836 5,044 4,791 $91 $218 $310 1 $1 5 $0 $309

78H 78th Street H 27 27 6 4 1 2.66 10,879 2,741 8,138 $218 $392 $610 44 $33 190 $9 $585

78D 78th Street D 83 83 10 14 4 10.27 39,702 9,205 30,496 $842 $1,441 $2,283 103 $77 481 $22 $2,228

78E 78th Street E 28 25 8 3 1 1.53 6,864 3,359 3,505 $126 $182 $308 8 $6 21 $1 $303

78F 78th Street F 16 16 4 1 1 0.58 3,397 1,420 1,978 $48 $103 $151 1 $1 4 $0 $150

78G 78th Street G 35 35 4 3 1 1.42 7,135 3,098 4,037 $116 $208 $324 17 $13 54 $2 $314

78F/G 78th Street F/G 11 10 3 2 0.70 13,862 10,785 3,077 $58 $140 $198 0 $0 0 $0 $198

78M 78th Street M 30 26 6 2 1 1.07 6,857 2,876 3,982 $88 $206 $294 21 $16 73 $3 $281

78N 78th Street N 24 21 3 2 1 0.56 4,717 2,922 1,795 $46 $86 $131 10 $7 51 $2 $126

78L 78th Street L 60 52 6 9 6 3.07 35,229 22,503 12,726 $252 $604 $856 4 $3 14 $1 $854

78P 78th Street P 7 7 1 0 0.27 2,207 1,042 1,165 $22 $53 $75 0 $0 0 $0 $75

149 149th Street 140 134 30 27 13 14.19 85,840 37,661 48,179 $1,163 $2,345 $3,508 217 $163 873 $40 $3,385

TR Trailer 21 19 7 2 1 0.88 5,086 1,991 3,095 $72 $154 $227 17 $13 70 $3 $217

SH Sherrif's Headquarters 629 544 70 60 31 29.23 173,431 77,465 95,965 $2,396 $4,673 $7,068 509 $382 2,249 $103 $6,789

JL Jail 80 80 37 14 22.53 220,652 84,948 135,705 $1,847 $6,188 $8,035 741 $556 4,342 $198 $7,677

FA Fairgrounds 72 68 12 8 5 3.14 30,434 18,216 12,218 $257 $586 $843 33 $25 102 $5 $822

FOA Fairgrounds Old Admin 40 38 6 3 2 1.21 15,320 8,647 6,673 $99 $318 $417 29 $21 88 $4 $400

FRR Fairgrounds Restroom Building 13 13 4 2 1 1.01 16,934 4,688 12,246 $83 $571 $653 66 $49 174 $8 $612

FC Fairground Concessions 35 35 4 2 2.72 1,573 581 992 $223 $45 $268 5 $4 22 $1 $265

FSH1 Fairgrounds South Hall #1 96 96 12 4 7.45 57,529 21,234 36,294 $611 $1,655 $2,266 198 $149 801 $37 $2,153

FSH2 Fairgrounds South Hall #2 46 46 10 3 7.05 41,953 12,307 29,645 $578 $1,352 $1,930 9 $7 35 $2 $1,925

FSRR
Fairgrounds South Restroom 

Building
9 9 2 1 0 0.67 4,255 1,217 3,038 $55 $142 $197 6 $4 16 $1 $194

BE Barn East (NOT IN SCOPE) 0 0 0 $0 $0 $0 0 $0 0 $0 $0

BA Barns (NOT IN SCOPE) 0 0 0 $0 $0 $0 0 $0 0 $0 $0

OS Open Shed (NOT IN SCOPE) 0 0 0 $0 $0 $0 0 $0 0 $0 $0

HA Horse Arena 161 161 1 58 18 40.42 216,783 64,054 152,729 $3,313 $7,191 $10,504 834 $626 2,652 $121 $10,000

SB Stall Barn 102 102 12 4 8.30 46,989 16,031 30,958 $680 $1,412 $2,092 135 $101 546 $25 $2,016

OSB Old Stall Barn (NOT IN SCOPE) 0 0 0 $0 $0 $0 0 $0 0 $0 $0

S3 South 3 (NOT IN SCOPE) 0 0 0 $0 $0 $0 0 $0 0 $0 $0

FPL Fairgrounds Pole Lights 272 241 2 87 66 21.22 575,953 330,905 245,048 $1,739 $12,532 $14,271 56 $42 0 $0 $14,229

Totals 11,736 8,278 452 1,087 681 406.58 4,992,990 3,042,015 1,950,975 $33,323 $93,296 $126,620 8,260 $6,195 31,547 $1,439 $121,863

kWh kW Therms Clg kWh Total kWh

Jail Works 74,427 24 331 1,795 76,221

Events Hall & Fairgrounds 766,254 172 2,638 11,820 778,074

149th St Buildings 147,240 44 743 3,193 150,433

CDI 13,418 4 72 353 13,771

78th St Buildings 142,911 41 472 1,978 144,889

General Services Building 23,462 6 107 542 24,004

1,167,712 291 4,363 19,681 1,187,392

PSB 346,015 49 1,587 3,563 349,578

CHC 301,544 44 1,569 3,961 305,505

CH 135,705 23 741 4,342 140,047

783,264 116 3,897 11,866 795,130

Johnson Controls - Clark County

Site Summary
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Appendix B – Corrections Savings Calculations 

 

Baseline Billed Baseline Actual Total Goal Accum. Diff.

kWh kWh kWh Qtrly Rate $ kW kW kW Rate $ Therms Qtrly Rate $ $ $

Feb-09 321,167 171,011 150,156 0.0497$  7,462$    711            6.2301$ 4,432$       -6,966 1.403$    ($9,772) 2,122$       2,764$       ($643)

Mar-09 314,686 171,738 142,948 0.0497$  7,104$    1,005        6.2304$ 6,261$       -5,447 1.403$    ($7,645) 5,720$       2,764$       $2,313

Apr-09 353,327 188,458 164,869 0.0456$  7,518$    781            6.2297$ 4,865$       -4,236 1.404$    ($5,948) 6,436$       2,764$       $5,984

May-09 296,509 178,691 117,819 0.0456$  5,373$    777            6.2279$ 4,836$       -2,741 1.406$    ($3,855) 6,354$       2,764$       $9,575

Jun-09 298,033 241,637 56,397 0.0456$  2,572$    691            6.2245$ 4,304$       -1,614 1.410$    ($2,275) 4,600$       2,764$       $11,411

Jul-09 344,339 217,606 126,733 0.0456$  5,779$    749            6.2249$ 4,662$       -829 1.419$    ($1,176) 9,265$       2,764$       $17,912

Aug-09 357,524 242,052 115,472 0.0456$  5,266$    747            6.2238$ 4,649$       -1,814 1.409$    ($2,555) 7,360$       2,764$       $22,507

Sep-09 307,343 224,153 83,190 0.0496$  4,130$    753            6.2241$ 4,685$       -1,923 1.422$    ($2,734) 6,081$       2,764$       $25,824

Oct-09 328,843 174,546 154,297 0.0497$  7,664$    722            6.2271$ 4,494$       -3,925 1.338$    ($5,251) 6,906$       2,764$       $29,966

Nov-09 362,251 158,436 203,815 0.0497$  10,126$ 848            6.2286$ 5,280$       -6,258 1.071$    ($6,703) 8,702$       2,764$       $35,905

Dec-09 353,593 201,008 152,585 0.0497$  7,578$    788            6.2262$ 4,909$       -7,880 1.071$    ($8,437) 4,050$       2,764$       $37,190

Jan-10 426,712 151,792 274,920 0.0497$  13,660$ 678            6.2295$ 4,223$       -4,757 1.090$    ($5,184) 12,699$     2,764$       $47,125

Feb-10 321,167 46,800 274,367 0.0498$  13,653$ 711            6.2390$ 4,439$       -4,844 1.072$    ($5,192) 12,900$     2,764$       $57,261

Mar-10 314,686 180,800 133,886 0.0499$  6,677$    1,005        383       622     6.2522$ 3,888$       -5,162 1.072$    ($5,531) 5,034$       2,764$       $59,530

Apr-10 353,327 204,000 149,327 0.0477$  7,116$    781            371       410     6.2527$ 2,564$       -3,929 1.089$    ($4,277) 5,402$       2,764$       2,638$          

May-10 296,509 192,000 104,509 0.0581$  6,073$    777            424       353     6.2520$ 2,204$       -3,749 1.089$    ($4,081) 4,197$       2,764$       4,071$          

Jun-10 298,033 216,000 82,033 335,870 0.0573$  4,703$    691            451       240     6.2476$ 1,502$       -2,630 -10,308 1.089$    ($2,863) 3,342$       12,942$       2,764$       4,649$          

Jul-10 344,339 223,800 120,539 0.0596$  7,188$    749            550       199     6.2469$ 1,243$       -2,064 1.089$    ($2,247) 6,184$       2,764$       8,068$          

Aug-10 357,524 237,000 120,524 0.0580$  6,988$    747            520       227     6.2445$ 1,418$       -2,193 1.089$    ($2,388) 6,018$       2,764$       11,322$        

Sep-10 307,343 238,800 68,543 309,606 0.0643$  4,404$    753            483       270     6.2436$ 1,684$       -2,623 -6,880 1.089$    ($2,856) 3,232$       15,434$       2,764$       11,790$        

Oct-10 328,843 205,800 123,043 0.0675$  8,301$    722            508       214     6.2455$ 1,335$       -3,690 1.089$    ($4,017) 5,619$       2,764$       14,645$        

Nov-10 362,251 201,000 161,251 0.0642$  10,359$ 848            392       456     6.2505$ 2,848$       -6,442 1.089$    ($7,013) 6,195$       2,764$       18,075$        

Dec-10 353,593 183,000 170,593 454,886 0.0655$  11,168$ 788            392       396     6.2541$ 2,479$       -8,399 -18,532 1.089$    ($9,143) 4,504$       16,317$       2,764$       19,814$        

Jan-11 426,712 166,200 260,512 0.0674$  17,550$ 678            406       272     6.2556$ 1,701$       -5,945 1.089$    ($6,472) 12,779$     2,764$       29,829$        

Feb-11 321,167 198,000 123,167 0.0645$  7,947$    711            395       316     6.2516$ 1,978$       -6,164 1.089$    ($6,709) 3,216$       2,764$       30,281$        

Mar-11 314,686 172,800 141,886 525,565 0.0666$  9,443$    1,005        400       605     6.2554$ 3,784$       -5,507 -17,616 1.089$    ($5,995) 7,232$       23,227$       2,764$       34,749$        

Apr-11 353,327 188,400 164,927 0.0583$  9,623$    781            365       416     6.5522$ 2,726$       -4,828 1.138$    ($5,492) 6,857$       3,041$       3,816$          

May-11 296,509 176,400 120,109 0.0634$  7,618$    777            485       292     6.5522$ 1,910$       -3,304 1.138$    ($3,759) 5,770$       3,041$       6,546$          

Jun-11 298,033 216,600 81,433 366,470 0.0594$  4,834$    691            456       235     6.5522$ 1,542$       -2,441 -10,573 1.138$    ($2,777) 3,599$       16,226$       3,041$       7,105$          

Jul-11 344,339 219,000 125,339 0.0600$  7,525$    749            485       264     6.5522$ 1,729$       -1,546 1.138$    ($1,759) 7,495$       3,041$       4,455$          

Aug-11 357,524 258,600 98,924 0.0577$  5,705$    747            476       271     6.5522$ 1,776$       -1,569 1.138$    ($1,784) 5,697$       3,041$       7,111$          

Sep-11 307,343 217,800 89,543 313,806 0.0658$  5,890$    753            489       264     6.5522$ 1,728$       -1,920 -5,035 1.138$    ($2,184) 5,433$       18,625$       3,041$       9,504$          

Oct-11 328,843 189,600 139,243 0.0662$  9,219$    722            429       293     6.5522$ 1,918$       -4,163 1.138$    ($4,736) 6,401$       3,041$       3,360$          

Nov-11 362,251 205,800 156,451 0.0631$  9,878$    848            358       490     6.5522$ 3,208$       -7,358 1.138$    ($8,370) 4,717$       3,041$       5,036$          

Dec-11 353,593 184,200 169,393 465,086 0.0649$  10,998$ 788            367       421     6.5522$ 2,761$       -8,498 -20,019 1.138$    ($9,667) 4,092$       15,209$       3,041$       6,087$          

Quaterly 465,086 30,095$ 7,887$       -20,019 ($22,773) (14,886)$   9,122$       

Gas

Saved

Electric

Saved
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Appendix C – Courthouse Savings Calculations 

  

Total Goal Accum. Diff.

kWh Rate $ Therms Runtime Adj. Total Rate $ $ $

Apr-10 0 0.0477$  -$        0 0 1.089$       -$          -$              1,744$          (1,744)$        

May-10 0 0.0477$  -$        0 0 1.089$       -$          -$              1,744$          (3,488)$        

Jun-10 0 0.0477$  -$        0 0 1.263$       -$          -$              -$               1,744$          (5,232)$        

Jul-10 2,801 0.0477$  133$        0 0 1.404$       -$          133$             1,744$          (6,842)$        

Aug-10 2,928 0.0477$  140$        0 0 1.495$       -$          140$             1,744$          (8,446)$        

Sep-10 2,469 0.0515$  127$        0 0 1.235$       -$          127$             400$              1,744$          (10,063)$      

Oct-10 415 0.0519$  22$          0 796 796 1.089$       867$          888$             1,744$          (10,919)$      

Nov-10 267 0.0520$  14$          0 1,290 1,290 1.089$       1,404$      1,418$          1,744$          (11,244)$      

Dec-10 -185 0.0520$  (10)$        273 1,456 1,728 1.089$       1,882$      1,872$          4,179$          1,744$          (11,116)$      

Jan-11 -9 0.0520$  (0)$           171 1,052 1,222 1.089$       1,331$      1,330$          1,744$          (11,530)$      

Feb-11 1,999 0.0520$  104$        303 919 1,222 1.089$       1,330$      1,434$          1,744$          (11,840)$      

Mar-11 1,735 0.0520$  90$          527 709 1,236 1.089$       1,346$      1,436$          4,200$          1,744$          (12,148)$      

Apr-11 2,606 0.0498$  130$        587 686 1,273 1.138$       1,448$      1,578$          1,822$          (245)$            

May-11 786 0.0498$  39$          592 664 1,256 1.138$       1,429$      1,468$          1,822$          (599)$            

Jun-11 2,259 0.0498$  113$        168 477 645 1.138$       733$          846$             3,892$          1,822$          (1,575)$        

Jul-11 2,664 0.0498$  133$        -21 456 435 1.138$       494$          627$             1,822$          (2,771)$        

Aug-11 3,410 0.0498$  170$        -468 550 82 1.138$       94$            263$             1,822$          (4,330)$        

Sep-11 3,023 0.0519$  157$        -630 628 -2 1.138$       (3)$             154$             1,045$          1,822$          (5,998)$        

Oct-11 40 0.0520$  2$            -523 807 283 1.138$       322$          324$             1,822$          (7,496)$        

Nov-11 1,560 0.0522$  81$          -254 1,068 814 1.138$       926$          1,007$          1,822$          (8,311)$        

Dec-11 31 0.0523$  2$            610 1,352 1,962 1.138$       2,232$      2,233$          3,565$          1,822$          (7,900)$        

Electric Gas
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Appendix D – Events Hall Radiant Heaters 

 
 

  

EVENTS HALL BLDG- ENERGY USAGE SUMMARY

SUMMARY OF FAN SAVINGS FROM EMCS CONTROL STRATEGIES- ALL FAN SYSTEMS AFFECTED

Elec Blended $/kWh = $0.0456 Gas $/therm= $1.219

Fan Energy Usage Calculated Revised Fan Energy Usage Calculated Fan Energy Savings Calculated

Fan Cooling Fan Total Therms Cooling Fan Total Therms Cooling Fan Total Heating Elec Gas

System kw h  kwh kw h kwh  kw h kwh kw h  kwh kw h Therms kWh $ Therm $

RTU-1-3 140,088 228,834 368,922 22,577 89,677 72,230 161,906 13,109 50,411 156,604 207,016 9,468 $9,440 $11,540

IR Savings

Total 140,088 228,834 368,922 22,577 89,677 72,230 161,906 13,109 50,411 156,604 207,016 9,468 $9,440 $11,540

TOTAL $20,980

Summary of RTU's Design Conditions

BHP = (CFM x SP) / (6356 x EFF)

BHP = 0.85 X Fan HP

CFM in. TSP Calc BHP HP

RTU-1 67,000 2.5 37.6 50

RTU-1 67,000 1 15.1 25

RTU-2 44,000 2.5 24.7 30

RTU-2 44,000 1 9.9 15

RTU-3 81,800 2.5 46.0 50

RTU-3 81,800 1 18.4 25

RTU-4 1.5

RTU-5 5

RTU-5 1

151.7 202.5

$ Savings
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Appendix E – Metrix Output 

 
Community Health 

• Electric Meter #1 

• Electric Meter #2 

• Gas Meter 
 
Public Service 

• Electric Meter #1 

• Electric Meter #2 

• Gas Meter 
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Community Health – Electric #1 
 

 
 
 

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   4,177$       4,833$       4,492$       4,312$       4,822$       5,054$       -$     -$      

SimActual -$    -$      -$    -$   3,453$       3,944$       3,658$       3,461$       3,812$       3,793$       -$     -$      

Baseline - SimActual -$    -$      -$    -$   724$           889$           834$           851$           1,010$       1,261$       -$     -$      

Savings 17.3% 18.4% 18.6% 19.7% 20.9% 25.0%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   830$           830$           830$           830$           840$           840$           -$     -$      

SimActual -$    -$      -$    -$   756$           763$           763$           776$           792$           751$           -$     -$      

Baseline - SimActual -$    -$      -$    -$   74$             67$             67$             54$             48$             89$             -$     -$      

Savings 8.9% 8.1% 8.1% 6.5% 5.7% 10.5%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     68,523       72,944       66,312       61,891       70,733       75,154       -       -        

SimActual -       -         -      -     56,640       59,520       54,000       49,680       55,920       56,400       -       -        

Baseline - SimActual -       -         -      -     11,883       13,424       12,312       12,211       14,813       18,754       -       -        

Savings 17.3% 18.4% 18.6% 19.7% 20.9% 25.0%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     124             124             124             124             124             124             -       -        

SimActual -       -         -      -     113             114             114             116             117             111             -       -        

Baseline - SimActual -       -         -      -     11                10                10                8                  7                  13                -       -        

Savings 8.9% 8.1% 8.1% 6.5% 5.7% 10.5%

Electricity $

Demand $

Electricity kWh

Electricity kW
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Community Health – Electric #2 

 

 

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   16,804$       20,057$       16,612$       13,504$       12,982$       13,833$       -$     -$      

SimActual -$    -$      -$    -$   14,086$       16,705$       13,260$       10,258$       10,271$       11,070$       -$     -$      

Baseline - SimActual -$    -$      -$    -$   2,718$          3,352$          3,352$          3,246$          2,711$          2,763$          -$     -$      

Savings 16.2% 16.7% 20.2% 24.0% 20.9% 20.0%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   4,151$          4,251$          3,675$          2,995$          2,670$          2,690$          -$     -$      

SimActual -$    -$      -$    -$   3,619$          3,960$          3,659$          3,211$          2,370$          2,593$          -$     -$      

Baseline - SimActual -$    -$      -$    -$   532$             291$             16$                (216)$            300$             97$                -$     -$      

Savings 12.8% 6.8% 0.4% -7.2% 11.2% 3.6%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     264,471       288,514       225,506       172,189       186,939       198,316       -       -        

SimActual -       -         -      -     221,700       240,300       180,000       130,800       147,900       158,700       -       -        

Baseline - SimActual -       -         -      -     42,771          48,214          45,506          41,389          39,039          39,616          -       -        

Savings 16.2% 16.7% 20.2% 24.0% 20.9% 20.0%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     621                635                549                448                394                397                -       -        

SimActual -       -         -      -     541                592                547                480                350                383                -       -        

Baseline - SimActual -       -         -      -     80                  43                  2                    (32)                44                  14                  -       -        

Savings 12.8% 6.8% 0.4% -7.2% 11.2% 3.6%

Electricity $

Demand $

Electricity kWh

Electricity kW



Clark County ESPC   

October 1st 2011- December 31st 2011 

 

Page 23 of 28 

 
 Community Health – Gas 

 

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   6,467$       6,263$       9,144$       12,664$       14,980$       10,758$       -$     -$      

SimActual -$    -$      -$    -$   2,885$       2,704$       4,145$       6,532$          8,228$          6,609$          -$     -$      

Baseline - SimActual -$    -$      -$    -$   3,582$       3,560$       4,999$       6,132$          6,752$          4,149$          -$     -$      

Savings 55.4% 56.8% 54.7% 48.4% 45.1% 38.6%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   -$            -$            -$            -$              -$              -$              -$     -$      

SimActual -$    -$      -$    -$   -$            -$            -$            -$              -$              -$              -$     -$      

Baseline - SimActual -$    -$      -$    -$   -$            -$            -$            -$              -$              -$              -$     -$      

Savings

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     5,624          5,446          7,951          11,012          13,026          9,354            -       -        

SimActual -       -         -      -     2,509          2,351          3,604          5,680            7,155            5,747            -       -        

Baseline - SimActual -       -         -      -     3,115          3,095          4,347          5,332            5,871            3,607            -       -        

Savings 55.4% 56.8% 54.7% 48.4% 45.1% 38.6%

Natural Gas $

Demand $

Natural Gas Therm
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Public Service – Electric #1 
 

 

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   22,776$       21,580$       18,626$       18,175$       14,895$       14,586$       -$     -$      

SimActual -$    -$      -$    -$   14,873$       14,759$       13,392$       10,938$       10,115$       9,521$          -$     -$      

Baseline - SimActual -$    -$      -$    -$   7,903$          6,821$          5,234$          7,237$          4,780$          5,065$          -$     -$      

Savings 34.7% 31.6% 28.1% 39.8% 32.1% 34.7%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   4,169$          4,170$          4,170$          4,170$          4,220$          4,220$          -$     -$      

SimActual -$    -$      -$    -$   4,910$          4,757$          4,188$          3,392$          2,573$          2,661$          -$     -$      

Baseline - SimActual -$    -$      -$    -$   (741)$            (587)$            (18)$              778$             1,647$          1,559$          -$     -$      

Savings -17.8% -14.1% -0.4% 18.7% 39.0% 36.9%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     320,111       272,661       237,000       230,499       205,336       193,402       -       -        

SimActual -       -         -      -     209,040       186,480       170,400       138,720       139,440       126,240       -       -        

Baseline - SimActual -       -         -      -     111,071       86,181          66,600          91,779          65,896          67,162          -       -        

Savings 34.7% 31.6% 28.1% 39.8% 32.1% 34.7%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     623                623                623                623                623                623                -       -        

SimActual -       -         -      -     734                711                626                507                380                393                -       -        

Baseline - SimActual -       -         -      -     (111)              (88)                (3)                   116                243                230                -       -        

Savings -17.8% -14.1% -0.4% 18.7% 39.0% 36.9%

Electricity $

Demand $

Electricity kWh

Electricity kW
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Public Service – Electric #2 

 
 

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$  4,520$       4,475$       4,465$       5,011$       4,846$       4,643$       -$    -$     

SimActual -$    -$      -$    -$  3,814$       3,819$       3,844$       4,206$       4,190$       3,951$       -$    -$     

Baseline - SimActual -$    -$      -$    -$  706$           656$           621$           805$           656$           692$           -$    -$     

Savings 15.6% 14.7% 13.9% 16.1% 13.5% 14.9%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$  955$           946$           945$           998$           1,043$       1,037$       -$    -$     

SimActual -$    -$      -$    -$  863$           863$           863$           890$           968$           975$           -$    -$     

Baseline - SimActual -$    -$      -$    -$  92$             83$             82$             108$           75$             62$             -$    -$     

Savings 9.6% 8.8% 8.7% 10.8% 7.2% 6.0%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -      -        -      -     73,385       64,490       64,490       73,385       68,937       64,490       -       -        

SimActual -      -        -      -     61,920       55,040       55,520       61,600       59,600       54,880       -       -        

Baseline - SimActual -      -        -      -     11,465       9,450          8,970          11,785       9,337          9,610          -       -        

Savings 15.6% 14.7% 13.9% 16.1% 13.5% 14.9%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -      -        -      -     143             141             141             149             154             153             -       -        

SimActual -      -        -      -     129             129             129             133             143             144             -       -        

Baseline - SimActual -      -        -      -     14                12                12                16                11                9                  -       -        

Savings 9.6% 8.8% 8.7% 10.8% 7.2% 6.0%

Electricity $

Demand $

Electricity kWh

Electricity kW
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Public Service – Gas 

 

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   5,857$       5,053$       5,237$         8,601$       11,385$       10,599$       -$     -$      

SimActual -$    -$      -$    -$   4,764$       5,326$       6,771$         6,177$       6,894$          6,425$          -$     -$      

Baseline - SimActual -$    -$      -$    -$   1,093$       (273)$         (1,534)$       2,424$       4,491$          4,174$          -$     -$      

Savings 18.7% -5.4% -29.3% 28.2% 39.4% 39.4%

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -$    -$      -$    -$   -$            -$            -$             -$            -$              -$              -$     -$      

SimActual -$    -$      -$    -$   -$            -$            -$             -$            -$              -$              -$     -$      

Baseline - SimActual -$    -$      -$    -$   -$            -$            -$             -$            -$              -$              -$     -$      

Savings

Scenario Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12

Baseline -       -         -      -     4,485          4,340          5,027           8,257          10,929          10,175          -       -        

SimActual -       -         -      -     3,648          4,575          6,500           5,930          6,618            6,168            -       -        

Baseline - SimActual -       -         -      -     837             (235)            (1,473)          2,327          4,311            4,007            -       -        

Savings 18.7% -5.4% -29.3% 28.2% 39.4% 39.4%

Natural Gas $

Demand $

Natural Gas Therm
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Appendix F – Solar PV Data 

 

 
 
 
  

kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $ kWh $

4/30/09 9,412 668$   4,983 227$   

5/31/09 8,827 628$   5,926 270$   7,899 562$   2,370 108$   -         -$   3,555 162$   4,791 218$   2,963 135$   12,296 879$   3,555 162$   33,813   2,288$   18,370   838$       

6/30/09 7,143 502$   6,439 294$   2,996 210$   2,576 117$   13,712  932$   3,864 176$   2,071 94$     3,220 147$   4,848    329$   3,864 176$   30,769   2,068$   19,962   910$       

7/31/09 7,776 510$   6,921 316$   3,673 241$   2,768 126$   4,651     356$   4,153 189$   2,752 125$   3,460 158$   5,907    452$   4,153 189$   24,758   1,684$   21,455   978$       

8/31/09 7,720 495$   6,317 288$   3,008 193$   2,527 115$   3,922     263$   3,790 173$   2,043 93$     3,159 144$   4,755    319$   3,790 173$   21,447   1,363$   19,583   893$       

9/30/09 7,640 565$   5,308 242$   2,698 199$   2,123 97$     3,663     280$   3,185 145$   1,567 78$     2,654 121$   4,130    315$   3,185 145$   19,699   1,437$   16,456   750$       

10/31/09 5,060 370$   3,706 169$   1,140 83$     1,482 68$     1,454     110$   2,223 101$   545     27$     1,853 84$     1,589    121$   2,223 101$   9,788     711$       11,488   524$       

11/30/09 2,020 144$   2,139 98$     1,140 81$     855     39$     1,454     119$   1,283 59$     545     27$     1,069 49$     1,589    130$   1,283 59$     6,748     502$       6,630     302$       

12/31/09 2,230 159$   1,653 75$     1,140 81$     661     30$     1,454     103$   992     45$     545     27$     826     38$     1,589    112$   992     45$     6,958     481$       5,124     234$       

1/31/10 1,510 102$   1,919 87$     551     37$     767     35$     638        51$     1,151 52$     313     16$     959     44$     806       64$     1,151 52$     3,817     270$       5,947     271$       

2/28/10 2,590 201$   2,738 125$   1,328 103$   1,095 50$     1,746     139$   1,643 75$     679     34$     1,369 62$     1,941    155$   1,643 75$     8,285     632$       8,486     387$       

3/31/10 3,770 311$   3,894 178$   2,020 167$   1,557 71$     2,627     203$   2,336 107$   1,093 55$     1,947 89$     3,115    241$   2,336 107$   12,625   976$       12,071   550$       

4/30/10 6,280 437$   4,983 227$   2,394 167$   1,993 91$     3,002     211$   2,990 136$   1,401 67$     2,492 114$   3,758    264$   2,990 136$   16,836   1,146$   15,448   704$       Surplus 1,270        1,186$   

5/31/10 6,580 456$   5,926 282$   2,829 196$   2,370 113$   3,480     251$   3,555 169$   1,847 107$   2,963 141$   4,509    325$   3,555 169$   19,245   1,335$   18,370   875$       55,050      3,717$   53,780      2,531$   

6/30/10 6,180 388$   6,439 307$   2,836 178$   2,576 123$   3,359     234$   3,864 184$   2,034 117$   3,220 153$   4,561    318$   3,864 184$   18,969   1,235$   19,962   951$       

7/31/10 8,034 528$   6,921 330$   3,713 244$   2,768 132$   4,699     339$   4,153 198$   2,611 156$   3,460 165$   5,942    429$   4,153 198$   24,998   1,696$   21,455   1,022$   Surplus 6,832        1,757$   

8/31/10 7,720 500$   6,317 301$   3,225 209$   2,527 120$   4,243     317$   3,790 181$   2,110 122$   3,159 151$   5,014    375$   3,790 181$   22,312   1,524$   19,583   933$       64,326      4,497$   57,494      2,740$   

9/30/10 7,640 553$   5,308 253$   2,114 153$   2,123 101$   2,740     224$   3,185 152$   1,291 83$     2,654 126$   3,231    264$   3,185 152$   17,016   1,276$   16,456   784$       

10/31/10 5,060 388$   3,706 177$   1,760 135$   1,482 71$     2,312     188$   2,223 106$   987     67$     1,853 88$     2,575    210$   2,223 106$   12,695   987$       11,488   547$       Surplus (716)          613$       

11/30/10 2,550 191$   2,139 102$   880     66$     855     41$     1,090     84$     1,283 61$     460     30$     1,069 51$     1,290    99$     1,283 61$     6,270     469$       6,630     316$       22,525      1,721$   23,241      1,107$   

12/31/10 1,450 107$   1,653 79$     520     38$     661     32$     600        46$     992     47$     260     17$     826     39$     730       56$     992     47$     3,560     265$       5,124     244$       

1/31/11 1,380 99$     1,919 91$     600     43$     767     37$     720        52$     1,151 55$     280     19$     959     46$     820       59$     1,151 55$     3,800     272$       5,947     283$       Surplus (7,254)       157$       

2/28/11 2,110 147$   2,738 130$   1,260 97$     1,095 52$     1,580     119$   1,643 78$     630     41$     1,369 65$     1,880    142$   1,643 78$     7,460     545$       8,486     404$       19,250      1,420$   26,504      1,263$   

3/31/11 2,830 207$   3,894 186$   1,190 87$     1,557 74$     1,420     114$   2,336 111$   680     45$     1,947 93$     1,870    150$   2,336 111$   7,990     603$       12,071   575$       161,151 11,355$ 161,020 7,641$   

4/30/11 5,250 356$   4,983 248$   2,230 151$   1,993 99$     2,840     198$   2,990 149$   1,290 75$     2,492 124$   3,560    248$   2,990 149$   15,170   1,029$   15,448   769$       

5/31/11 6,630 446$   5,926 295$   2,660 179$   2,370 118$   3,340     236$   3,555 177$   1,640 104$   2,963 148$   4,270    302$   3,555 177$   18,540   1,268$   18,370   915$       Surplus 190            983$       

6/30/11 6,380 426$   6,439 321$   3,090 206$   2,576 128$   3,690     258$   3,864 192$   2,040 121$   3,220 160$   5,060    353$   3,864 192$   20,260   1,364$   19,962   994$       53,970      3,661$   53,780      2,678$   

7/27/11 7,490 476$   6,317 315$   2,980 189$   2,527 126$   3,610     258$   3,790 189$   1,960 118$   3,159 157$   4,870    348$   3,790 189$   20,910   1,388$   19,583   975$       

8/29/11 8,400 584$   5,308 264$   3,840 267$   2,123 106$   5,160     367$   3,185 159$   2,370 137$   2,654 132$   6,140    437$   3,185 159$   25,910   1,792$   16,456   819$       Surplus 17,764      2,201$   

9/27/11 7,920 583$   3,706 185$   2,370 175$   1,482 74$     3,170     251$   2,223 111$   1,310 86$     1,853 92$     3,700    293$   2,223 111$   18,470   1,388$   11,488   572$       65,290      4,568$   47,526      2,367$   

10/26/11 3,960 311$   2,139 106$   1,340 105$   855     43$     1,670     131$   1,283 64$     680     -$   1,069 53$     2,070    163$   1,283 64$     9,720     710$       6,630     330$       

11/28/11 2,430 169$   1,653 82$     910     63$     661     33$     1,090     86$     992     49$     420     28$     826     41$     1,340    106$   992     49$     6,190     451$       5,124     255$       Surplus 3,159        628$       

12/29/11 1,900 133$   1,919 96$     790     55$     767     38$     970        70$     1,151 57$     280     18$     959     48$     1,010    73$     1,151 57$     4,950     349$       5,947     296$       20,860      1,510$   17,701      881$       

Actual Projected

Juv. Det.

Actual

PSB

Actual Projected

Health

Projected Actual Projected Actual

Quarterly Totals

Projected Actual Projected

Corrections General Services Totals

Actual Projected
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Appendix G – Solar DHW Data 

 

 

`

JW PSB Corr. Health

Therms Therms Therms Therms JW PSB Corr. Health JW PSB Corr. Health Total Therms $

4/30/09 92.4 0.0 542.5 75.8

5/31/09 226.6 0.0 692.7 95.7 54% 0% 138% 51% 285$        -$        974$        135$        1,394$    

6/30/09 137.7 0.0 546.2 66.6 30% 0% 100% 32% 207$        -$        770$        94$          1,071$    

7/31/09 187.7 0.0 779.2 112.8 38% 0% 133% 51% 350$        -$        1,105$    159$        1,614$    

8/31/09 178.4 0.8 664.0 94.9 40% 5% 124% 47% 255$        1$            936$        133$        1,325$    

9/30/09 160.2 14.0 635.8 91.9 43% 102% 142% 54% 207$        18$          904$        129$        1,259$    

10/31/09 90.1 6.2 342.7 57.1 34% 64% 109% 48% 109$        7$            459$        78$          653$        

11/30/09 42.3 2.8 188.3 34.6 28% 50% 104% 51% 49$          3$            202$        40$          293$        

12/31/09 32.5 3.8 201.3 35.8 28% 89% 144% 68% 37$          4$            216$        41$          298$        

1/31/10 22.2 1.5 96.0 24.4 16% 31% 59% 40% 26$          2$            105$        28$          160$        

2/28/10 78.2 5.7 318.0 51.4 40% 80% 137% 59% 90$          7$            341$        59$          496$        

3/31/10 104.0 7.3 424.1 65.2 38% 72% 129% 52% 120$        8$            454$        75$          657$        

4/1/10 107.1 7.0 457.5 71.6 30% 54% 109% 45% 129$        8$            498$        86$          721$        

5/1/10 124.9 9.7 524.2 80.3 30% 63% 105% 42% 150$        12$          571$        96$          829$        

6/1/10 131.8 11.6 539.1 78.9 29% 70% 99% 38% 167$        15$          587$        95$          863$        2,143.6 2,413$    

7/1/10 168.0 19.4 747.4 102.0 34% 108% 128% 46% 236$        27$          814$        123$        1,199$    

8/1/10 162.3 18.8 701.5 97.0 36% 114% 131% 48% 243$        28$          764$        117$        1,151$    

9/1/10 123.1 8.8 507.2 74.0 33% 64% 113% 44% 152$        11$          552$        89$          804$        2,729.4 3,154$    

10/1/10 101.5 9.5 395.9 59.1 39% 99% 126% 50% 122$        11$          431$        71$          635$        

11/1/10 40.5 2.2 140.6 23.4 27% 40% 78% 34% 49$          3$            153$        28$          233$        

12/1/10 24.9 2.5 73.6 16.8 21% 59% 53% 32% 30$          3$            80$          20$          133$        890.7 1,001$    

1/1/11 30.7 3.1 105.3 23.1 23% 63% 65% 38% 37$          4$            115$        28$          183$        

2/1/11 52.5 4.1 192.4 32.9 27% 57% 83% 38% 63$          5$            209$        40$          317$        

3/1/11 47.8 2.9 204.5 37.4 17% 28% 62% 30% 57$          3$            223$        45$          328$        736.5 828$        

4/1/11 106.5 7.9 412.1 65.5 30% 61% 98% 41% 121$        9$            -$        82$          212$        6,500.3 7,396$    

5/1/11 122.6 10.1 449.5 73.2 29% 66% 90% 39% 139$        12$          511$        92$          754$        

6/1/11 132.3 12.4 480.7 75.7 29% 74% 88% 37% 150$        14$          547$        95$          806$        1,948.6 1,773$    

7/1/11 173.0 15.7 649.4 93.6 35% 87% 111% 42% 197$        18$          739$        118$        1,071$    

8/1/11 186.1 20.7 746.5 105.2 42% 126% 140% 52% 212$        24$          849$        132$        1,216$    

9/1/11 159.7 14.6 603.6 83.6 43% 105% 135% 49% 182$        17$          687$        105$        990$        2,851.6 3,277$    

10/1/11 66.9 4.2 229.4 39.7 25% 43% 73% 34% 76$          5$            261$        50$          392$        

11/1/11 24.1 1.6 138.0 22.8 16% 28% 76% 33% 27$          2$            157$        29$          215$        

12/1/11 74.8 3.0 151.4 24.3 64% 69% 108% 46% 85$          3$            172$        31$          291$        780.2 898$        

Energy Production

% of Goal Quaterly
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Account Executive 
 
Serves as the primary point of contact with the State of Washington, 
coordinating services with EAS and ensuring that Johnson Controls 
meets its responsibilities. 
 

Education  Bachelor of Arts, 1987, Carleton College, Northfield, MN 
 

Memberships and 
Certifications 

Board member, Salmon Safe, a nonprofit organization that certifies land 
management practices of farms, parks, and university and corporate 
campuses. 

Years of Experience 20 
Major Relevant Projects 

Snohomish County, WA (Facilities) 
City of Bellingham, WA 
Metro Parks Tacoma, WA 
King County Wastewater Treatment Division, Seattle, WA 
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Education  BS from the University of Northern Iowa (emphasis in construction 
management) 
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N/A 
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Mt Hood Community College, Gresham, OR 
University of Washington, Cascadia Community College, Bothell, WA 
Carroll College, Helena, MT 
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Engineering Manager  
 
 
Works to develop improvement measures addressing both immediate 
facility needs and long-term facility optimization. His responsibilities 
will include performing audits, analysis of financial and energy 
benefits, selection of new equipment and providing general project 
strategy. 

Education  BS Mechanical Engineering, 1991, Cal Poly San Luis Obispo, San 
Luis Obispo, CA 
 

Memberships and 
Certifications 

AEE Distributed Generation Certified Professional (previous) 
Member – Rocky Mountain Association of Energy Engineers, ASME 
Certified Energy Manager 

Years of Experience 22 
Major Relevant Projects 

City of Grand Junction, CO 
City of Grand Junction, CO - Persigo Waste Water Treatment Plant 
State of Colorado, Department of Transportation 
San Francisco State University, CA 
Misc. distributed generation projects with various public and private section customers 
 
 
Project Team Member Veera Vijay, BSME, MS, PE, CEM 

 
Current Job Title: 
 
Role:  
 
 

 
Engineering Manager  
 
Works to develop improvement measures addressing both immediate 
facility needs and long-term facility optimization. His responsibilities 
will include performing audits, analysis of financial and energy 
benefits, selection of new equipment and providing general project 
strategy. 

Education  Master of Science, Mechanical Engineering, Southern Illinois 
University, Carbondale, IL, BSME, University of Madras, Madras, 
India 
 

Memberships and 
Certifications 

Member – American Society of Heating, Refrigeration and Air-
Conditioning Engineers (ASHRAE) and Association of Energy 
Engineers (AEE) 

Years of Experience 12 
Major Relevant Projects 

University of Washington Bothell -- Cascadia Community College 
Snohomish County, WA (Facilities) 
Clark County, WA Phase 2 
Skamania County, WA (Phase 1) 
City of Bellingham, WA 
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Project Team Member Frank Baumgardt 

 
Current Job Title: 
 
Role:  
 
 

 
NW Renewable Energy Development Leader 
 
Leads in qualifying, developing and executing our NW renewable 
energy solutions efforts 

Education  M.S. Mechanical Engineering, Humboldt University, Berlin, 
Germany 

 MBA, Georgetown University 
 

Memberships and 
Certifications 

N/A 

Years of Experience 14 
Major Relevant Projects 

Bureau of Land Management 
Oregon Institute of Technology 
PV for Schools Program – Utah State Energy Program  
Solar PV and Solarthermal at Beaver County Jail, Utah 
Atlantic City Wind Farm (Financial Analysis) 
 
 
Project Team Member Ron Young 

 
Current Job Title: 
 
Role:  
 
 

 
Operations Manager 
 
Responsibilities include project estimating, establishing budgets, and 
negotiating bids with subcontractors, finalizing contracts, workload 
coordination, layout purchasing, customer service and satisfaction, 
overall project management. 
 

Education  MBA, California Coast University, Santa Ana, CA 
 BS in Industrial Construction Management, Colorado State 

University, Fort Collins, CO 
 

Memberships and 
Certifications 

Lic #814047 Class B in CA 
ROM in NV, CA, AZ, NM, UT, and LA 
LEED-AP (Pending) 
CMAA  
Lean Six Sigma Black Belt (in Process) 
OSHA 30–hour and 10-hour 
Member of US Green Building Council 

Years of Experience 25+ 
Major Relevant Projects 

University of Hawaii at Maui, Kahului, HI 
Mt. Hood Community College, Gresham, OR 
Carroll College, Helena, MT 
Proto-Type Wind Turbine, Medicine Bow, WY  
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Project Team Member Robert R. Phillips 

 
Current Job Title: 
 
Role:  
 
 

 
Operations Manager 
 
Responsibilities include project estimating, establishing budgets, and 
negotiating bids with subcontractors, finalizing contracts, workload 
coordination, layout purchasing, customer service and satisfaction, 
overall project management. 
 

Education  Computer Information Sciences – Boise State University – 1994 
 

Memberships and 
Certifications 

N/A 

Years of Experience 35 
Major Relevant Projects 

Bureau of Land Management, Task Order 1, Phase 3, Various locations 
Flathead County, Kalispell, MT 
Fairchild Air Force Base, Spokane, WA 
Department of Energy,  Hanford Richland, WA 
City of Lafayette, Lafayette, CO 
 
 
 
Project Team Member Scott Tyra 

 
Current Job Title: 
 
Role:  
 
 

 
Operations Manager 
 
Responsibilities include project estimating, establishing budgets, and 
negotiating bids with subcontractors, finalizing contracts, workload 
coordination, layout purchasing, customer service and satisfaction, 
overall project management. 
 

Education  Tyler Jr. College, Business Management 
 

Memberships and 
Certifications 

N/A 

Years of Experience 26 
Major Relevant Projects 

University of Washington Bothell -- Cascadia Community College 
Skamania County, WA (Phase 1) 
Mt Hood Community College, Gresham, OR 
C-TRAN, Vancouver, WA 
Stevenson-Carson School District, WA 
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Project Team Member Scott Harthorne 

 
Current Job Title: 
 
Role:  
 
 

 
Operations Manager 
 
Responsibilities include project estimating, establishing budgets, and 
negotiating bids with subcontractors, finalizing contracts, workload 
coordination, layout purchasing, customer service and satisfaction, 
overall project management. 

Education  BS, Construction, Arizona State University 
 

Memberships and 
Certifications 

N/A 

Years of Experience 12 
Major Relevant Projects 

Snohomish County, WA (Facilities) 
Snohomish County, WA (Evergreen State Fairgrounds) 
City of Bellingham, WA 
Metro Parks Tacoma, WA 
 
 
 
Project Team Member Peter Ekstrom 

 
Current Job Title: 
 
Role:  
 
 

 
Performance Engineer 
 
Implements measurement and verification plans for ECMs. Provides 
written reports at regular intervals documenting the performance of 
the measures and recommending corrective action where needed. 
Ensures high level, ongoing customer satisfaction is maintained 
through the development of customer based reporting. 
 

Education  BS Mechanical Engineering, Portland State University, OR 
 

Memberships and 
Certifications 

N/A 

Years of Experience 18 
Major Relevant Projects 

Snohomish County, WA (Facilities) 
Mt Hood Community College, Gresham, OR 
University of Washington, Cascadia Community College, Bothell, WA 
City of Bellingham, WA 
Metro Parks Tacoma, WA 
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Project Team Member Sandy Spencer, CMVP 

 
Current Job Title: 
 
Role:  
 
 

 
Performance Engineer 
 
Implements measurement and verification plans for ECMs. Provides 
written reports at regular intervals documenting the performance of 
the measures and recommending corrective action where needed. 
Ensures high level, ongoing customer satisfaction is maintained 
through the development of customer based reporting. 

Education  Portland Community College & Portland State University, General 
Studies 
 

Memberships and 
Certifications 

Certified Measurement and Verification Professional 

Years of Experience 17 
Major Relevant Projects 

Skamania County, WA (Phase 1) 
Tigard-Tualatin School District 
C-TRAN 
Stevenson-Carson School District, WA 
 
 
Project Team Member Scott Harvey, CEM, CMVP 

 
Current Job Title: 
 
Role:  
 
 

 
Performance Engineer 
 
Implements measurement and verification plans for ECMs. Provides 
written reports at regular intervals documenting the performance of 
the measures and recommending corrective action where needed. 
Ensures high level, ongoing customer satisfaction is maintained 
through the development of customer based reporting. 

Education  MTI College-Computer Science, University of Phoenix- Business, 
CCOC- HVAC/Electrical Maintenance 
 

Memberships and 
Certifications 

Certified Energy Manager (CEM)- AEE, Certified Measurement & 
Verification Professional (CMVP) -AEE, Qualified Commissioning 
Professional (QCxP) - University of Wisconsin 
Member AEE, Member BCA 

Years of Experience 25 
Major Relevant Projects 

Snohomish County, WA (Facilities) 
C-TRAN 
Stevenson-Carson School District, WA 
University of Washington, Cascadia Community College, Bothell, WA 
Metro Parks Tacoma, WA 
 
 



© 2013 Johnson Controls, Inc. – Proprietary and Confidential Page 7 

Project Team Member Rowena Patawaran, PE 

 
Current Job Title: 
 
Role:  
 
 

 
Water Technology  Development Leader 
 
Leads in qualifying, developing and executing our solutions related to 
municipal utility projects and water conservation technologies.  
  

Education  BS, Civil-Environmental Engineering, University of Colorado at 
Boulder 
 

Memberships and 
Certifications 

Professional Engineer #38937, State of Colorado 
Class D Certification #5523, Colorado Water Plant Operation 
American Water Works Association (AWWA) RMWEA 
Professional Wastewater Operators Committee 
Water Environment Federation (WEF)  American Membrane 
Technology Association (AMTA) 

Years of Experience 15 
Major Relevant Projects 

King County Wastewater Treatment Division, King County, WA 
City of Blaine, Blaine, WA  
City of Sanger, Sanger, CA  
Fremont Sanitation District, Florence, CO 
 
 
Project Team Member Derek H. Clayton, PG, RG, CPG 

 
Current Job Title: 
 
Role:  
 
 

 
Water Technology  Development Leader 
 
Leads in qualifying, developing and executing our solutions related to 
municipal utility projects and water conservation technologies.  
 

Education  B.A., Geology and Secondary Education, Monmouth College, 
Monmouth IL 

 M.A., Geosciences, University of Wisconsin-Milwaukee, Milwaukee 
WI 

Memberships and 
Certifications 

Licensed Professional Geologist - Wisconsin 
Registered Geologist - Missouri 
Certified Professional Geologist – American Institute of Professional 
Geologists 
American Water Works Association 

Years of Experience 21+ 
Major Relevant Projects 

City of North Ridgeville, OH 
Village of South Elgin, IL 
City of Oostburg, WI 
East Cherry Creek Valley Water and Sanitation, Aurora CO 
City of Tewksbury, MA 
City of Monroe, WI 
City of Litchfield, MI  
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ARCHITECT - ENGINEER QUALIFICATIONS 

PART I – CONTRACT-SPECIFIC QUALIFICATIONS 

A. CONTRACT INFORMATION 
1. TITLE AND LOCATION 

Energy Savings Performance Contracting 
2. PUBLIC NOTICE DATE 3. SOLICITATION OR PROJECT NUMBER 

January 23, 2013 2013-133 

B. ARCHITECT-ENGINEER POINT OF CONTACT 
4. NAME AND TITLE 

Matt Emlen, Account Executive 
5. NAME OF FIRM 

Johnson Controls, Inc. 
6. TELEPHONE NUMBER 7. FAX NUMBER 8. E-MAIL ADDRESS 

425-218-7875 503 654 1158 Matthew.D.Emlen@jci.com 

C. PROPOSED TEAM 

 

(check) 

9. FIRM NAME 10. ADDRESS 11. ROLE IN THIS CONTRACT 

P
R

IM
E

 

J-
V

 P
A

R
T

N
E

R
 

S
U

B
C

O
N

-
T

R
A

C
T

O
R

 

a. X   
Johnson Controls, Inc. 
Northwest Region Energy Solutions  Staff located at multiple sites 

Lead development and implementation of 
performance contracting projects 

[X ] CHECK IF BRANCH OFFICE 

b.  
X 

  
Johnson Controls, Inc. 
Seattle-area Office 

22475 SE 29th Drive SE 
Bothell, WA 98021 

Support projects in Western Washington, north 
of Longview 

[X ] CHECK IF BRANCH OFFICE 

c. X   
Johnson Controls, Inc. 
Portland Office 

4011 SE International Way #605 
Milwaukie, OR 97222 

Support projects in Western Washington south 
of Longview 

[X ] CHECK IF BRANCH OFFICE 

d. X   
Johnson Controls, Inc. 
Spokane Office 

9718 W Flight Drive 
Spokane, WA 99224 Support projects in Eastern Washington 

[X] CHECK IF BRANCH OFFICE 

e.       

[ ] CHECK IF BRANCH OFFICE 

f.       

[ ] CHECK IF BRANCH OFFICE 
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D. ORGANIZATIONAL CHART OF PROPOSED TEAM     (Attached) 

 

 
 
 

 
 

State of Washington 

Department of General  

Administration Customers

Account Executives

Matt Emlen
Jason Higbee
Reggie Ingram

Engineering Managers

Stephan Rank, PE, CEM
Veera Vijay, BSME, MS, 

PE, CEM

Performance Engineers 

Peter Ekstrom
Sandy Spencer, CMVP

Scott Harvey, CEM, 
CMVP

Operations Managers

Scott Tyra
Scott Harthorne

Ron Young
Robert Phillips

NW Renewable Energy 

Development Leader

Frank Baumgardt

Water Technology  

Development Leaders

Rowena Patawaran
Derek Clayton

Site Superintendents

Subcontractors
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Matt Emlen Account Executive 
a. TOTAL b. WITH CURRENT FIRM 

20 5 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

Bachelor of Arts, 1987, Carleton College, Northfield, MN  

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

Board member, Salmon Safe, a nonprofit organization that certifies land management practices of farms, parks, and university and corporate 
campuses. 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Snohomish County, WA (Facilities) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.1 million performance contract included energy improvements funded through a combination of energy savings, capital funds, and a federal energy grant. Matt 
provided direction and coordinated all phases of the sale and development of this contract. He worked with the customer to prioritize scope and align the project with 
internal and external funding sources. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Bellingham, WA 
PROFESSIONAL SERVICES 2009-10 
CONSTRUCTION 2011-12 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $6 million performance contract provided energy improvements at 23 facilities including an aquatic center, a library, office buildings, museums, and parking 
garages. As Account Executive, Matt provided direction and coordinated all phases of the sale and development of this contract. He was directly responsible for 
developing relationships and maintaining customer satisfaction throughout the development and installation phases. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Metro Parks Tacoma, WA 
PROFESSIONAL SERVICES 2010-11 
CONSTRUCTION 2011-13 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.4 million performance contract provided energy and technology improvements to 23 facilities including: HVAC upgrades, lighting efficiency, efficient irrigation, 
broadband and voice over internet, solar hot water, and electric vehicle charging stations. As Account Executive, Matt provided direction and coordinated all phases of 
the sale and development of this contract. He was directly responsible for developing relationships and maintaining customer satisfaction throughout the development 
and installation phases. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

King County Wastewater Treatment Division, Seattle, WA 
PROFESSIONAL SERVICES 2011-12 
CONSTRUCTION 2013-14 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This performance contract, currently beginning final design and construction, involves replacement of dewatering centrifuges and related equipment at the County’s 
West Point Treatment Plant. As part of the investment grade audit, a variety of dewatering technologies were evaluated, as well as an option of using fewer, larger 
centrifuges. Matt facilitated meetings to gather input from staff, and worked with County to align the County’s contracting and construction procedures with the DES 
program. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Blaine, WA 
PROFESSIONAL SERVICES 2012 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Johnson Controls recently completed an investment grade audit that identified a $2.8 million project addressing wastewater treatment plant efficiency, building 
efficiency, and LED street lighting. Matt provided direction and coordinated all phases of the sale and development of this contract. Matt prepared a grant application for 
the project and is outlining a range of financing options. He facilitated meetings with Blaine staff to prioritize facility investments and evaluate a range of project 
scenarios. 
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E.  RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12.  NAME 13.  ROLE IN THIS CONTRACT 14.  YEARS EXPERIENCE 

Jason R. Higbee Account Executive 
a. TOTAL b. WITH CURRENT FIRM 

10+ 2 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

BS, Architecture – University of Oregon  
18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

Involved in : ULI, AIA, AEE, ARDA, USGBC 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Sherman County School District, Moro, OR 
PROFESSIONAL SERVICES 2012 
CONSTRUCTION 2013 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

$1.7 million performance contract that included replacement of a school’s HVAC system, and new energy-efficient windows. The HVAC replacement switched the school 
from fuel oil to propane, implemented heat recovery, and provided new controls. As part of the audit, Johnson Controls evaluated alternate approaches, including 
biomass and geothermal, before arriving at the solution that best met the district’s financial and functional requirements. | Account Executive, Development and Project 
Team Coordination 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Worldmark Resort, Long Beach, WA  
PROFESSIONAL SERVICES 2007 
CONSTRUCTION 2008 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [  ] Check if performed with current firm 

Beach resort development | Project Manager / Project Architect 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Disneyland Worldmark Resort, Anaheim, CA 
PROFESSIONAL SERVICES 2007 
CONSTRUCTION 2006 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [  ] Check if performed with current firm 

Resort development; tallest building next to Disneyland. | Project Manager / Project Architect 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Confidential Resort Project, Las Vegas, NV 
PROFESSIONAL SERVICES 2006 
CONSTRUCTION - 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [  ] Check if performed with current firm 

$500M Master Planned Resort Development adjacent to Las Vegas strip. | Project Manager / Project Architect 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Confidential Resort Project, Vancouver B.C.  
PROFESSIONAL SERVICES 2004 
CONSTRUCTION 2006 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [  ] Check if performed with current firm 

$1M Resort Renovation Project with energy efficiency improvements and durability measures.  
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Reggie Ingram Account Executive 
a. TOTAL b. WITH CURRENT FIRM 

32 7 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

BS from the University of Northern Iowa (emphasis in construction 
management) 

 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Mt Hood Community College, Gresham, OR 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $10.7 million project included energy improvements in a self-funded guaranteed project. Complete rebuild of the central plant, Wireless controls, solar hot water, 
and plumbing upgrades. As Account Executive, Reggie provided direction and coordinated all phases of the sale and development of this contract. He was directly 
responsible for developing relationships and maintaining customer satisfaction throughout the development and installation phases. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

University of Washington, Cascadia Community College, Bothell, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $2.1 million project included energy improvements in a self-funded guaranteed project. The brand new campus , with many LEED certified buildings, was able to 
save over 23% on its energy costs. As Account Executive, Reggie provided direction and coordinated all phases of the sale and development of this contract. He was 
directly responsible for developing relationships and maintaining customer satisfaction throughout the development and installation phases. He was also responsible in 
the University receiving a $750,000 grant from the Department of Commerce jobs program. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Carroll College, Helena, MT 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $2.9 million Energy Savings Performance e Contract project included energy improvements in a self-funded guaranteed project. As Account Executive, Reggie 
provided direction and coordinated all phases of the sale and development of this contract. He was directly responsible for developing relationships and maintaining 
customer satisfaction throughout the development and installation phases. 
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E.  RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12.  NAME 13.  ROLE IN THIS CONTRACT 14.  YEARS EXPERIENCE 

Stephan Rank, PE, CEM Engineering Manager 
a. TOTAL b. WITH CURRENT FIRM 

22 5 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

BS Mechanical Engineering, 1991, Cal Poly San Luis 
Obispo, San Luis Obispo, CA Professional Mechanical Engineer – California 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

AEE Distributed Generation Certified Professional (previous) 
Member – Rocky Mountain Association of Energy Engineers, ASME 
Certified Energy Manager 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Grand Junction, CO 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

City wide energy audit and self-funding performance contract. Lead development engineer. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Grand Junction, CO - Persigo Waste Water Treatment Plant 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

WWTP efficiency project (lighting, motors, HVAC) as well as the detailed development of a proposal to take flared bio-gas and create vehicle grade methane fuel, along 
with a fueling station. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

State of Colorado, Department of Transportation 
PROFESSIONAL SERVICES 2010-11 
CONSTRUCTION 2013 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

State wide audit of CDOT facilities for energy efficiency opportunities.  Lead developer / program manager for significant portions of the effort. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

San Francisco State University, CA 
PROFESSIONAL SERVICES 2007 
CONSTRUCTION 2008 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

HVAC efficiency upgrades at large campus office/classroom building 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Misc. distributed generation projects with various public and private section 
customers 

PROFESSIONAL SERVICES 2000-08 
CONSTRUCTION 2001-08 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Variety of natural gas fired and methane fired cogeneration projects in addition to solar PV installations - lead developer, project management and/or PM support. 
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Veera Vijay, BSME, MS, PE, 
CEM 

Engineering Manager 
a. TOTAL b. WITH CURRENT FIRM 

12 12 

15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

Master of Science, Mechanical Engineering, Southern Illinois University, 
Carbondale, IL, BSME, University of Madras, Madras, India 

Licensed Professional Engineer (Mech.), State of Washington, Certified 
Energy Manager 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

Member – American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) and Association of Energy Engineers (AEE) 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

University of Washington Bothell -- Cascadia Community College 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $1.9 million project included energy improvements in a self-funded guaranteed project. As Engineering Manager, Veera provided ongoing management oversight of 
the development team, assisted with the selection of any subcontractors, and provided review and quality control of engineering deliverables . 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Snohomish County, WA (Facilities) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.1 million performance contract included energy improvements funded through a combination of energy savings, capital funds, and a federal energy grant. As 
Engineering Manager, Veera provided ongoing management oversight of the development team, assisted with the selection of any subcontractors, and provided review 
and quality control of engineering deliverables . 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Clark County, WA Phase 2 
PROFESSIONAL SERVICES 2008 
CONSTRUCTION 2009 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $ 7.8 million performance contracting project included building lighting retrofit, building energy management system, heating plant upgrades, solar thermal and 
solar electric (PV) systems. Total Area: 760,000 sq ft. Veera developed a detailed energy audit including mechanical systems, HVAC control system, scope/contractor 

pricing development, development of an energy baseline, energy savings calculations and proposal development. Secured utility rebates of $310,000 (Clark PUD, BPA).

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Skamania County, WA (Phase 1) 
PROFESSIONAL SERVICES 2008 
CONSTRUCTION 2009 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $200,000 project included energy improvements in a self-funded guaranteed project. As Engineering Manager, Veera provided ongoing management oversight of 
the development team, assisted with the selection of any subcontractors and was responsible for the activities of his development team. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Bellingham, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $6 million performance contract provided energy improvements at 23 facilities including an aquatic center, a library, office buildings, museums, and parking 
garages. As Engineering Manager, Veera provided ongoing management oversight of the development team, assisted with the selection of any subcontractors, and 
provided review and quality control of engineering deliverables . 
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Frank Baumgardt 
NW Renewable Energy 
Development Leader 

a. TOTAL b. WITH CURRENT FIRM 

14 4 

15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

M.S. Mechanical Engineering, Humboldt University, Berlin, Germany 
MBA, Georgetown University 

 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Bureau of Land Management 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $18.8 million project included energy improvements in a self-funded guaranteed project. As NW Renewable Energy Development Leader, Frank qualified, developed 
and executed renewable energy solutions efforts for this project. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Oregon Institute of Technology 
PROFESSIONAL SERVICES  
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

PV for Schools Program – Utah State Energy Program  
PROFESSIONAL SERVICES 2010 
CONSTRUCTION 2011 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $3m project included installing solar PV systems on over 70 schools across Utah. As NW Renewable Energy Development Leader, Frank qualified, developed and 
executed for this project. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Solar PV and Solarthermal at Beaver County Jail, Utah 
PROFESSIONAL SERVICES 2010 
CONSTRUCTION 2011 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $1.5m project included energy improvements in a self-funded guaranteed project. As NW Renewable Energy Development Leader, Frank qualified, developed and 
executed renewable energy solutions (solar PV and solarthermal) for this project. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Atlantic City Wind Farm (Financial Analysis) 
PROFESSIONAL SERVICES 2010 
CONSTRUCTION 2011 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This project included an analysis to determine the feasibility of a wind farm. As NW Renewable Energy Development Leader, Frank used complex Excel models to 
conduct financial analyses of wind farm developments. He also evaluated the impact of production tax credits, renewable energy credits and various ownership 
scenarios on financial feasibility.  
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E.  RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12.  NAME 13.  ROLE IN THIS CONTRACT 14.  YEARS EXPERIENCE 

Ron Young Operations Manager 
a. TOTAL b. WITH CURRENT FIRM 

25+ 2 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

MBA, California Coast University, Santa Ana, CA 
BS in Industrial Construction Management, Colorado State 
University, Fort Collins, CO 

Lic #814047 Class B in CA 
ROM in NV, CA, AZ, NM, UT, and LA 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

LEED-AP (Pending) 
CMAA  
Lean Six Sigma Black Belt (in Process) 
OSHA 30–hour and 10-hour 
Member of US Green Building Council 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

University of Hawaii at Maui, Kahului, HI 
PROFESSIONAL SERVICES 2011-2013
CONSTRUCTION 2011-2013

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Execution of development plan utilizing savings from lighting retrofits, chilled water production, and PV to pay for the project.  Protect size is $12.6M and is due to 
complete by 7-2013. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Mt. Hood Community College, Gresham, OR 
PROFESSIONAL SERVICES 2012-2013
CONSTRUCTION   

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [x] Check if performed with current firm 

Development of a $5.3M energy retrofit that includes major Fan Room upgrades, looking at starting the project summer of 2013 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Carroll College, Helena, MT 
PROFESSIONAL SERVICES 2012-2013
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Development of a $2M energy upgrade at the college, looking to start construction summer of 2013. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Proto-Type Wind Turbine, Medicine Bow, WY  
PROFESSIONAL SERVICES  
CONSTRUCTION 1986-1987

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [  Check if performed with current firm 

Provided concrete foundation for a prototype Hamilton Beach wind turbine for the Bureau of Recreation. 
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E.  RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12.  NAME 13.  ROLE IN THIS CONTRACT 14.  YEARS EXPERIENCE 

Robert R. Phillips Operations Manager 
a. TOTAL b. WITH CURRENT FIRM 

35 5 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

Computer Information Sciences – Boise State University – 1994  
18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Bureau of Land Management, Task Order 1, Phase 3, Various locations 
PROFESSIONAL SERVICES 2012 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Robert had project management oversight of this project, which comprised of seven ECMs, located in nine Western States, and 158 distinct sites. ECMs include heating 
system upgrades, controls upgrades and new installations, mechanical system upgrades, photovoltaic solar installations, water conservation upgrades, controls retro-
commissioning, and audio visual monitor upgrades. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Flathead County, Kalispell, MT 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

He had project management oversight of this project, which comprised six ECMs ranging from lighting improvements, HVAC improvements, FMS & Web based control 
system improvements, PC power management, vending machine power management, and water conservation improvements in thirteen facilities. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Fairchild Air Force Base, Spokane, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

He had project management oversight of this project, which comprised four ECMs including EMCS improvements, building envelope insulation and weatherization, 
steam and hot water insulation, and water reservoir pumping control upgrades. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Department of Energy,  Hanford Richland, WA 
PROFESSIONAL SERVICES 2010 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

He had project management oversight of this project, which comprised four ECMs including HVAC controls upgrades, fire water storage tank heating support 
modifications, cooling system upgrades, and boiler replacements in various support buildings at the Hanford Nuclear facility. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Lafayette Lafayette, CO 
PROFESSIONAL SERVICES 2008

CONSTRUCTION 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

He had project management oversight of this project, which comprised nine ECMs including, controls upgrades, building envelope improvements, electrical upgrades 
(including flat screen computer monitors), lighting improvements, mechanical system improvements, pool system improvements, Photovoltaic and thermal solar 
systems installations, traffic light improvements, and vending machine power management. 
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Scott Tyra Operations Manager 
a. TOTAL b. WITH CURRENT FIRM 

26 7 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

Tyler Jr. College, Business Management  
18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

University of Washington Bothell -- Cascadia Community College 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $1.9 million Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included
project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, customer service and 
satisfaction, and overall project management. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Skamania County, WA (Phase 1) 
PROFESSIONAL SERVICES 2008 
CONSTRUCTION 2009 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $200,000 Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included project 
estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, customer service and satisfaction, and 
overall project management. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Mt Hood Community College, Gresham, OR 
PROFESSIONAL SERVICES 2008 
CONSTRUCTION 2009 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $10.7 million project included energy improvements in a self-funded guaranteed project. It involved a complete rebuild of the central plant, wireless controls, solar 
hot water, and plumbing upgrades. Scott’s responsibilities included project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing 
contracts, scheduling, purchasing, safety, customer service and satisfaction, and overall project management. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

C-TRAN, Vancouver, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $500,000 Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included project 
estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, customer service and satisfaction, and 
overall project management. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Stevenson-Carson School District, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $1.9 million Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included 
project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, customer service and 
satisfaction, and overall project management. 
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Scott Harthorne Operations Manager 
a. TOTAL b. WITH CURRENT FIRM 

12 4 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

BS, Construction, Arizona State University  
18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Snohomish County, WA (Facilities) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.1 million performance contract included energy improvements funded through a combination of energy savings, capital funds, and a federal energy grant. 
Scott’s responsibilities included project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, 
customer service and satisfaction, and overall project management. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Snohomish County, WA (Evergreen State Fairgrounds) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $400,000 Energy Savings Performance Contract project included energy improvements in an Energy Efficiency Conservation Block Grant funded project. Scott’s 
responsibilities included project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, 
customer service and satisfaction, and overall project management. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Bellingham, WA 
PROFESSIONAL SERVICES 2009-10 
CONSTRUCTION 2011-12 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $6 million performance contract provided energy improvements at 23 facilities including an aquatic center, a library, office buildings, museums, and parking 
garages. Scott’s responsibilities included project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, 
safety, customer service and satisfaction, and overall project management. Scott managed compliance with the requirements of a federal grant program.  

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Metro Parks Tacoma, WA 
PROFESSIONAL SERVICES 2010-11 
CONSTRUCTION 2011-13 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.4 million performance contract provided energy and technology improvements to 23 facilities including: HVAC upgrades, lighting efficiency, efficient irrigation, 
broadband and voice over internet, solar hot water, and electric vehicle charging stations. Scott’s responsibilities included project estimating, establishing budgets, and 
negotiating bids with subcontractors, finalizing contracts, scheduling, purchasing, safety, customer service and satisfaction, and overall project management. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Blaine, WA 
PROFESSIONAL SERVICES 2012-13 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Johnson Controls recently completed an investment grade audit that identified a $2.8 million project addressing wastewater treatment plant efficiency, building 
efficiency, and LED street lighting. Scott’s responsibilities included project estimating, establishing budgets, and negotiating bids with subcontractors, finalizing 
contracts, scheduling, purchasing, safety, customer service and satisfaction, and overall project management.  
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Peter Ekstrom Performance Engineer 
a. TOTAL b. WITH CURRENT FIRM 

18 12 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

BS Mechanical Engineering, Portland State University, OR  
18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Snohomish County, WA (Facilities) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.1 million performance contract included energy improvements funded through a combination of energy savings, capital funds, and a federal energy grant. 
Peter’s responsibilities included the development of measurement and verification plans for energy conservation measures. He provided documentation to utility 
companies to support rebate applications, and provided the customer with a report documenting project performance. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Mt Hood Community College, Gresham, OR 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $10.7 million project included energy improvements in a self-funded guaranteed project. Complete rebuild of the central plant, Wireless controls, solar hot water, 
and plumbing upgrades. Peter’s responsibilities included the development of measurement and verification plans for energy conservation measures. He documented 
savings for the project in reports to the customer. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

University of Washington, Cascadia Community College, Bothell, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $2.1 million project included energy improvements in a self-funded guaranteed project. The brand new campus , with many LEED certified buildings, was able to 
save over 23% on its energy costs. Peter’s responsibilities included the development of measurement and verification plans for energy conservation measures. He 
documented savings for the project in reports to the customer. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Bellingham, WA 
PROFESSIONAL SERVICES 2009-10 
CONSTRUCTION 2011-12 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $6 million performance contract provided energy improvements at 23 facilities including an aquatic center, a library, office buildings, museums, and parking 
garages.. Peter’s responsibilities included the development of measurement and verification plans for energy conservation measures. He documented savings for the 
project in reports to the customer. He provided extensive trending and analysis to help the customer and the JCI team optimize performance of the aquatic center.  

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Metro Parks Tacoma, WA 
PROFESSIONAL SERVICES 2010-12 
CONSTRUCTION 2011-13 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Peter’s responsibilities included the development 
of measurement and verification plans for ECMs. He provides written reports at regular intervals documenting the performance of the measures and recommending 
corrective action where needed. He also ensures high level, ongoing customer satisfaction is maintained through the development of customer based reporting. 
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Sandy Spencer 
Performance Assurance 
Manager 

a. TOTAL b. WITH CURRENT FIRM 

17 5 

15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

Portland Community College & Portland State University, General Studies Certified Measurement and Verification Professional 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

Member, AEE and Association of Professional Energy Managers 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Skamania County, WA (Phase 1) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $200,000 Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Sandy oversaw staff developing 
measurement and verification plans and provided quality control. She reviewed reports provided to the customer. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Tigard-Tualatin School District 
PROFESSIONAL SERVICES 1997 - 

present 

CONSTRUCTION 1996, 
2003, 2005

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Johnson Controls has implemented three phases of performance contracting projects for this customer. Sandy has been responsible for measurement and verification 
of savings guarantees, identifying and solving performance issues. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

C-TRAN 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $1.5 million Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Sandy oversaw staff developing 
measurement and verification plans and provided quality control. She reviewed reports provided to the customer. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Stevenson-Carson School District, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $500,000 Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Sandy developed the measurement 
and verification plan, oversaw its implementation, and provided quality control. She reviewed reports provided to the customer. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Mt Hood Community College, Gresham, OR 
PROFESSIONAL SERVICES 2009-10
CONSTRUCTION 2010

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $10.7 million project included energy improvements in a self-funded guaranteed project. Complete rebuild of the central plant, wireless controls, solar hot water, 
and plumbing upgrades. Sandy oversaw staff developing measurement and verification plans and provided quality control. She reviewed reports provided to the 
customer. 
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E.  RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 

12.  NAME 13.  ROLE IN THIS CONTRACT 14.  YEARS EXPERIENCE 

Scott Harvey, CEM, CMVP Performance Engineer 
a. TOTAL b. WITH CURRENT FIRM 

25 17 
15. FIRM NAME AND LOCATION (City and State) Johnson Controls, Inc. 
16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

MTI College-Computer Science, University of Phoenix- Business, CCOC- 
HVAC/Electrical Maintenance 

Certified Energy Manager (CEM)- AEE, Certified Measurement & 
Verification Professional (CMVP) -AEE, Qualified Commissioning 
Professional (QCxP) - University of Wisconsin 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

Member AEE, Member BCA 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Snohomish County, WA (Facilities) 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $5.1 million performance contract included energy improvements funded through a combination of energy savings, capital funds, and a federal energy grant. 
Scott’s responsibilities included the install verification (internal Cx Agent) of the ECM’s related to HVAC and Controls to insure performance and savings. 

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

C-TRAN 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $1.5 million Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included the 
install verification (internal Cx Agent) of the ECM’s related to HVAC and Controls to insure performance and savings. He also documented savings for the project in 
reports to the customer. 

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Stevenson-Carson School District, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $500,000 Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included the 
install verification (internal Cx Agent) of the ECM’s related to HVAC and Controls to insure performance and savings. He also provided documentation to utility 
companies to support rebate applications, and provided the customer with a report documenting project performance. 

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

University of Washington, Cascadia Community College, Bothell, WA 
PROFESSIONAL SERVICES 2009 
CONSTRUCTION 2010 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This $2.1 million project included energy improvements in a self-funded guaranteed project. The brand new campus , with many LEED certified buildings, was able to 
save over 23% on its energy costs. Scott’s responsibilities included the install verification (internal Cx Agent) of the ECM’s related to HVAC and Controls to insure 
performance and savings. 

e 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Metro Parks Tacoma, WA 
PROFESSIONAL SERVICES 2010-12 
CONSTRUCTION 2011-13 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This Energy Savings Performance Contract project included energy improvements in a self-funded guaranteed project. Scott’s responsibilities included some 
development activities as well as insuring quality assurance via the implementation of install procedures (specifications for installing parties). 
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E. RESUMES OF KEY PERSONNEL PROPOSED FOR THIS CONTRACT 
12. NAME 13. ROLE IN THIS CONTRACT 14. YEARS EXPERIENCE 

Rowena Patawaran, PE 
Water Technology Development 
Leader  

a. TOTAL b. WITH CURRENT FIRM 

15 1.75 

15. FIRM NAME AND LOCATION (City and State) 
Johnson Controls, Inc. West Region (Bothell, WA; Milwaukie, OR; Folsom, CA; 
Whittier, CA; Tempe, AZ; Denver, CO; St Louis, MO; Kansas City, MO offices) 

16. EDUCATION (Degree and Specialization) 17. CURRENT PROFESSIONAL REGISTRATION (State and Discipline) 

BS, Civil-Environmental Engineering, University of Colorado at Boulder 
Professional Engineer #38937, State of Colorado 
Class D Certification #5523, Colorado Water Plant Operation 

18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.) 

Memberships 
American Water Works Association (AWWA) RMWEA Professional Wastewater Operators Committee 
Water Environment Federation (WEF)  American Membrane Technology Association (AMTA) 
 

Publications/Presentations 
“Finding your energy speedometer”, presentation, RMSAWWA.RMWEA joint annual conference, September 12, 2012; co presenters Jim Pierson, 
Fremont Sanitation District 
 

“Membranes Reach new Heights: Why membranes work so well in Colorado’s Rocky Mountains”, paper and presentation, RMSAWWA – 
RMWEA joint annual conference September 11, 2007; co author Duerr, Ed, Ed Duerr Inc.  

 

“Spent Filter Backwash: Pilots to Process”, paper and presentation, AWWA Annual Conference June 15, 2006; co author Lew, Julia, Aurora 
Water; Crittenden, Randy, City of Boulder. 

 

“Pilot Identifies Best Backwash Pretreatment”, American Water Works Association, Opflow Vol. 26 No.11 November 2000; co-author Lew, Julia 

19. RELEVANT PROJECTS 

a 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

King County Wastewater Treatment Division, King County, WA 
PROFESSIONAL SERVICES 2011-2012 
CONSTRUCTION 2013-2014 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This performance contract, currently beginning final design and construction, involves replacement of dewatering centrifuges and related equipment at the County’s West 
Point Treatment Plant. As part of the investment grade audit, a variety of dewatering technologies were evaluated, as well as an option of using fewer, larger centrifuges. 
Rowena was the lead JCI solutions development engineer during conceptual design, detailed design and equipment selection. Rowena manages engineering sub consultants 
to ensure timely deliverables. Rowena’s role incorporates ensuring plant design and O&M criteria are incorporated to the Owner’s satisfaction while optimizing energy 
efficient solutions.  

b 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Blaine, Blaine, WA  
PROFESSIONAL SERVICES 2012-13 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

Johnson Controls recently completed an investment grade audit that identified a $2.8 million project addressing wastewater treatment plant efficiency, building efficiency, 
and LED street lighting. Rowena was the lead JCI solutions development engineer identifying energy efficiency improvements at the WWTP. She coordinated with plant staff to 
address high priority items, which led to the selection of the WWTP aeration and Membrane BioReactor (MBR) improvements. She managed engineering sub consultants and 
coordinated with regulatory agencies such as the Department of Ecology to ensure all requirements for water quality permitting and design are addressed.  

c 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

City of Sanger, Sanger, CA  
PROFESSIONAL SERVICES 2012- 2013 
CONSTRUCTION  

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

This Investment Grade Audit involves WWTP improvements, water meter replacement, and photovoltaic installation. Rowena serves as the primary Solutions Development 
engineer for water/wastewater infrastructure improvements. She evaluated and identified WWTP efficiency improvements leading to the selection of aeration improvements 
and final effluent pump rehabilitation. Rowena coordinated with plant staff to keep them informed of the performance contracting process involving design criteria and saving 
calculations. She managed engineering consultants to keep timely deliverables.  

d 

(1) TITLE AND LOCATION (City and State) (2) YEAR COMPLETED 

Fremont Sanitation District, Florence, CO 
PROFESSIONAL SERVICES 2011 
CONSTRUCTION 2012 

(3) BRIEF DESCRIPTION AND SPECIFIC ROLE [X] Check if performed with current firm 

The Fremont Sanitation District Technical Energy Audit involved WWTP building efficiency and an Energy Demand Monitoring System. Rowena facilitated the follow up of the 
Energy Demand Monitoring system installed to support function, reliability, and overall performance of the system. Rowena and FSD presented “Finding your energy 
speedometer” at the RMSAWWA/RMWEA Joint Annual conference in September 2012 that described the benefits of Energy Demand Monitoring and performance 
contracting.  
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

1 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

Sherman County School District, OR 
PROFESSIONAL SERVICES CONSTRUCTION 

2011-2012 2012 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

Sherman County School District   

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

Johnson Controls implemented a $1.7 million performance contract that included replacement of a school’s HVAC 
system, and new energy-efficient windows. The HVAC replacement switched the school from fuel oil to propane, 
implemented heat recovery, and provided new controls. As part of the audit, Johnson Controls evaluated alternate 
approaches, including biomass and geothermal, before arriving at the solution that best met the district’s financial and 
functional requirements.  
 

 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

2 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

West Point Treatment Plant, King County, 
Washington 

PROFESSIONAL SERVICES CONSTRUCTION 

2011-12 Scheduled 2013-14 

23. PROJECT OWNER’S INFORMATION 
a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

King County, WA Crystal Fleet  206-263-6045 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

The West Point Treatment Plant (WPTP) is a wastewater facility with a design capacity of 133 million gallons per day 
(MGD) for average daily winter flow with a maximum storm flow capacity of 440 MGD. Johnson Controls reviewed a 
broad range of potential improvement measures with plant staff, then provided an investment grade audit focused on 
replacement of dewatering centrifuges and new variable speed drives for the intermediate and effluent pump stations.  
 
Johnson Controls is currently under contract to replace the dewatering centrifuges. As part of the audit process, 
Johnson Controls helped the customer evaluate a variety of dewatering technologies, including options for utilizing 
different sizes and numbers of centrifuges. The new centrifuges will provide a 40% reduction in energy use. In 
addition to improving efficiency, Johnson Controls worked with the customer to provide a design that will improve 
access for operations and maintenance and an implementation strategy that will minimize construction impact on the 
plant. This $12.2 million scope will be implemented in 2013-14.   
 
 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

3 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

City of Blaine, WA 
PROFESSIONAL SERVICES CONSTRUCTION 

2012-13 NA 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

City of Blaine, WA Ravyn Whitewolf 360-332-8820 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

For the City of Blaine, a municipality with a population under 5,000, Johnson Controls undertook a wide-ranging audit 
of buildings and public works infrastructure, and proposed a package of improvements that achieves an overall 31% 
reduction in energy use across the portfolio of facilities and streetlighting addressed. The project spans the 
wastewater treatment process, five buildings, and streetlights.  

Wastewater Treatment Plant: Energy benchmarking indicated that energy use at the City’s wastewater treatment 
plant is much greater than expected for a plant of its size that employs membrane bioreactor (MBR) technology in 
the treatment process. The improvements address both process efficiency and improvements to the HVAC system. 
Combined, these improvements will reduce energy costs by 30%.  

The process efficiency improvement targets energy used to provide air flow to the air scour assembly of the plant’s 
MBR system. It utilizes a new technology that was not available at the time the plant was built. The upgrade will 
provide maintenance savings in addition to energy savings. 

The other improvement at the plant focuses on the HVAC system serving the pipe gallery, or basement floor of the 
building. This savings strategy involves both conversion to lower cost natural gas fuel and addition of VFDs to reduce 
airflow during unoccupied hours.  

Streetlights: The project will convert 921 streetlights to LED fixtures. 

Building Efficiency: Energy use at the City’s largest building will be reduced by approximately one third. The 
majority of these savings will be achieved through recommissioning of a roof-top unit and the HVAC system. 
Compressors will be locked out at night so that economizer operation will be used for pre-cooling. 
 
Direct digital controls will be installed at six facilities. This will enable a variety of control strategies including 
scheduling/setbacks, optimal start/stop, economizer cooling, demand-controlled ventilation, supply air temperature 
control/reset, and static pressure control/reset.Vending machine and plug controls will also be implemented at all of 
these buildings.  
 
Johnson Controls helped the City prepare a grant application for the project, and the project agreement will be 
finalized after the results of the application are known.  

 
r 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

4 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

Metro Parks Tacoma, WA 
PROFESSIONAL SERVICES CONSTRUCTION 

2010-2011 2011-2013 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

Metro Parks Tacoma Vito Iocobazzi 253-202-5977 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

This $5.4 million performance contract included a variety of improvements at over 20 locations: 
 
 HVAC 

 Lighting 

 Solar hot water heating for swimming pools 

 Irrigation controls 

 Broadband and voice over internet:  

 Electric vehicle charging stations 

 
A major component of the project was a comprehensive HVAC and building controls replacement at a community 
center that includes a reception halls/activity rooms, gymnasium, locker rooms, a pool, and meeting rooms. The 
improvements reduced natural gas use by over 67% and electricity use by 10%. In addition, the retrofit reduced the 
number of boilers needed, generating maintenance savings. 
 
 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

5 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

Snohomish County (multiple cities in Snohomish 
County, WA) 

PROFESSIONAL SERVICES CONSTRUCTION 

2008-2009  2010 – 2011 

23. PROJECT OWNER’S INFORMATION 
a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

Snohomish County Dick Ryan 425-754-4509 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

Snohomish County engaged Johnson Controls to explore a wide range of efficiency improvements across its portfolio 
of facilities. The resulting project of over $5 million in value spanned improvements at downtown administration 
buildings, courthouses, correctional facilities, fleet and maintenance buildings, a parking garage and fairgrounds 
venues.  
 
This project combined highly cost-effective energy upgrades, replacement of aging capital equipment, and technology 
demonstration projects. Highlights: 
 
 HVAC: 35 year-old chillers were replaced, reducing energy and maintenance costs and improving reliability. 

 Controls: The project expanded the County’s Metasys control system and included a variety of new control 
strategies. Training was provided to ensure that staff can take full advantage of their enhanced control 
capabilities. 

 Lighting: Lighting upgrades in office spaces and a parking garage captured approximately $80,000 in rebates. 

 Solar PV:  A 16 kW system, visible from the County administration building, utilized panels manufactured in the 
County. 

 Infrared heaters: These gas-fired units provided an efficient heating option for a maintenance facility. 

 Electric car-charging stations 
 

 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

6 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

City of Bellingham, WA 
PROFESSIONAL SERVICES CONSTRUCTION 

2009 - 2010  2011-2012 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

City of Bellingham Ryan Nelson  360-778-7973 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

 
As part of the State of Washington’s performance contracting program. Johnson Controls identified and installed 
energy improvements for City of Bellingham spanning 23 facilities. Collectively, these reduced energy use for the 
facilities by over 20%. A small first phase of the project was funded through an Energy Efficiency and Conservation 
Block Grant. The balance of the $6 million project was financed with Qualified Energy Conservation Bonds.  
 
Highlights: 
 
 Aquatic Center: A comprehensive HVAC and controls retrofit of the City’s aquatic center cut energy use by over 

75%. At the same time, the upgrade improved air quality by providing increased outside air when needed and by 
improving air distribution.  

 Controls: The project dramatically expanded the City’s building controls capabilities, adding direct digital 
controls at six facilities. This supports a variety of control strategies and gives the City a tool to implement their 
City-wide resource conservation policies. The new systems saves precious staff time by providing remote access 
and provides insight into trends and events at City facilities.  

 Planned versus reactive capital replacement:  The project provided the City with a mechanism to replace 
aging equipment in a manner that ensured energy-efficient selections and improved budget predictability.  

 Lighting: Lighting upgrades were provided for office spaces, the aquatic center and a parking facility.  

 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

7 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

University of Washington Bothell – Cascadia CC 
(Bothell, WA) 

PROFESSIONAL SERVICES CONSTRUCTION 

2009 - 2010  2010 - 2011 

23. PROJECT OWNER’S INFORMATION 
a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

University of Washington – Cascadia 
CC Anthony Guerrero  425-352-3557 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

 
As part of the State of Washington’s performance contracting program. Johnson Controls provided a campus-wide 
package of energy and water efficiency improvements for University of Washington Bothell – Cascadia Community 
College. 
 
A wide variety of measures were included: 
 
 Controls / Data: The project included recommissioning of controls and providing facilities with powerful new 

capabilities to monitor and grow energy savings across the campus 

 Chiller sequencing 

 Variable speed drives 

 Destratification fans 

 Electric vehicle charging stations 

 Ventilation improvements for a laboratory    

 Water meter downsizing 

 PC power management software.  

 Lighting   

 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

8 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

Mt Hood Community College, Gresham, OR 
PROFESSIONAL SERVICES CONSTRUCTION 

2009 - 2010  2010 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

Mt Hood Community College Dick Byers  503-491-6997 

24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

 
Johnson Controls provided a comprehensive package of improvements that reduced campus energy use by an 
impressive 52%. 
 
 Updated boiler and chiller plant serving the campus with premium equipment which is estimated to save 

1,723,252 kWh and 62,681 therms. 

 Variable speed electric motor drives were implemented on most equipment allowing motor speeds to be 
matched with the demand 

 Largest wireless HVAC control system in the US – 765,000 SF facility, work completed in record time by 
eliminating the necessity to pull wire and minimizing the project tradesman from additional exposure to potential 
existing hazmat environments that exist above ceiling on campus.  Destratification fans 

 Updated campus lighting estimated to save 1,219,454 kWh annually. 

 Evo instant hot, domestic water heaters were added to connect use and demand reducing the need to maintain 
non use water temperature set points. 

 Ultra Violet (UV)devices were added to the Aquatics Centers three swimming pools reducing the chlorine content 
in the water  by 65%, helping environment, adding to swimmers comfort level and reducing preventative 
maintenance cost of pool equipment as well as budget savings associated with the lowered chemical costs..  

 Solar installation serving the 3 Aquatic pools which monitors pool temperature and adds hot water to the pool as 
needed to minimize the demand on the natural gas fired pool boilers. 

  The campus arts buildings were retro-fitted for high efficiency with York heat pumps 

 Optimize irrigation water usage by connecting irrigation system controls to satellite weather station, reducing 
unnecessary watering based upon real time accuracy down to  5 meters of the controllers, adjusting for wind 
conditions, water permutation with multiple start run schedule logic and notification alarms for emergency water 
discharge or sprinkler head damage.  

 Implementing a green, non-chemical treatment for the cooling tower (CT) minimized need for harsh chemical 
treatments, reducing make-up water requirements while reducing discharge of chemical laden water into sanitary 
sewer. 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

Johnson Controls, Inc. Multiple locations Energy service company 

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

9 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

C-TRAN, Vancouver, Washington 
PROFESSIONAL SERVICES CONSTRUCTION 

2011 2011 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

C-TRAN Paul Koleber 360-906-7421 
24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 

Project consisted of a $1.5M Federal TIGGER (ARRA) grant for energy efficiency and renewable which included new 
high efficiency condensing boiler, new AHU, C-TRAN wide DDC building automation, lighting, and 15 kW solar 
photovoltaic systems at two sites. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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F. EXAMPLE PROJECTS WHICH BEST ILLUSTRATE PROPOSED TEAM’S  
QUALIFICATIONS FOR THIS CONTRACT 

20. EXAMPLE PROJECT KEY 
NUMBER 

10 
21. TITLE AND LOCATION 22. YEAR COMPLETED 

Stevenson-Carson School District, Stevenson, WA 
PROFESSIONAL SERVICES CONSTRUCTION 

2011 2011 
23. PROJECT OWNER’S INFORMATION 

a. PROJECT OWNER b. POINT OF CONTACT NAME c. POINT OF CONTACT TELEPHONE NUMBER 

SCSD Dr. William Hundley 509-427-5674 
24. BRIEF DESCRIPTION OF PROJECT AND RELEVANCE TO THIS CONTRACT 

 
This project retrofitted the SCSD Pool Facility with a new high efficiency condensing boiler, air handling units, automated 
controls, lighting, water conservation measures, and ductwork to help reduce condensation on the windows and fixtures. 
The $550,000 project was supported by a 2:1 grant from Washington Office of the Superintendent of Public Instruction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25. FIRMS FROM SECTION C INVOLVED WITH THIS PROJECT 

a. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

b. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 

   

c. 
(1) FIRM NAME (2) FIRM LOCATION (3) ROLE 
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G. KEY PERSONNEL PARTICIPATION IN EXAMPLE PROJECTS 

26. NAMES OF KEY 
PERSONNEL 

27. ROLE IN THIS 
CONTRACT 

28. EXAMPLE PROJECTS LISTED IN SECTION F 
1 2 3 4 5 6 7 8 9 10 

Matt Emlen Account Executive  X X X X X     
Reggie Ingram Account Executive       X X   
Jason Higbee Account Executive X          
Veera Vijay, BSME, MS, 
PE, CEM Engineering Manager X  X X X X   X X 

Stephan Rank, PE, CEM Engineering Manager           

Frank Baumgardt NW Renewable Energy 
Development Leader           

Peter Ekstrom Performance Engineer  X X X X X X X   

Sandy Spencer Performance Assurance 
Manager X X X X X X X X X X 

Scott Harvey Performance Engineer    X X    X X 
Ron Young Operations Manager           
Scott Tyra Operations Manager X X     X X X X 
Scott Harthorne Operations Manager    X X   X   
Robert Phillips Operations Manager           

Rowena Patawaran, PE Water Technology 
Development Leader  X X        

29. EXAMPLE PROJECTS KEY 

NO. TITLE OF EXAMPLE PROJECT (FROM SECTION F) NO. TITLE OF EXAMPLE PROJECT (FROM SECTION F) 
1 Sherman County School District 6 City of Bellingham, WA 

2 
West Point Treatment Plant, King County, 
Washington 7 University of Washington Bothell – Cascadia CC 

(Bothell, WA) 
3 City of Blaine, WA 8 Mt Hood Community College, Gresham, OR 
4 Metro Parks Tacoma, WA 9 C-TRAN, Vancouver, Washington 

5 
Snohomish County (multiple cities in Snohomish 
County, WA) 10 Stevenson-Carson School District, Stevenson, WA 
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