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DATE: November 30, 2009

TO: Mike Herring, CA
Wl —
FROM: Mike Geisel, DPW\CE

SUBJECT: Solar Thermal Installation

As has always been the case, the Department of Planning and Public Works
continuously investigates building operations and applications for more efficient
systems. City Hall is only 9 years old and was built with a state of the art energy
management system. The HVAC system consists of 183 individual climate controlled
zones which are managed through a computerized energy management system.
Temperature, humidity, and composition of circulated air is managed centrally.
Although we have repeatedly investigated alternative energy sources and renewable
energy alternatives, we have not previously found any alternatives that provided a
reasonable return on investment or which would result in an economically justifiable
project.

Earlier this year, at your direction, we were fortunate to meet and discuss energy
strategies with Mr. Harvey Rosenberg, who has been assisting and advising the Mayor
on similar topics. We found Mr. Rosenberg to be extraordinarily well informed and a
very useful resource to us. Initially, our interests were limited to a use of funding from
an energy efficiency grant. While that opportunity ultimately could not be used for
this purpose, I believe we have identified an opportunity to move forward with an
alternative, renewable energy improvement for City Hall.

The City of Chesterfield has been aggressive in the acquisition and implementation of
technology. However, each foray into an emerging technology has been the result of a
good deal of review, investigation and a reasonable determination that the
implementation was a financially sound decision. The City has elected not to pursue
technology simply to set an example, but to utilize technologies which would make us
more efficient, more independent, and ultimately prove to be a wise investment.

As a point of entry, the City contracted for a energy audit of the various City owned
and managed facilities. | am pleased to report that the audit found that the City
owned facilities were well constructed, energy efficient, well maintained, and
represented state of the art facilities for the time they were constructed. In fact, since
the City Hall HVAC system was constructed with the 183 individual zones
incorporating a closed loop water system, the addition of a solar-thermal application
could be incorporated at a relatively reasonable cost.

Briefly described, the proposed solar thermal project would consist of 129 collector
assemblies, each with 25 solar tubes (not to be confused with photo-voltaic panels)
placed on the roof of City Hall. These tubes would heat water in a closed loop
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circulatory system, to a temperature of 210 degrees. This water would then be
directed to a 10,000 gallon buffer tank located in the lower level of the parking garage,
in which, the heated water would be mixed with domestic water to temper the
discharge to a desired temperature. This tempered water would then be used within
the HVAC system to “burn off’ the humidity within the summer cooling season, used
directly for heating during the winter months and also used in lieu of our water
heaters for domestic water consumption. The net effect is to reduce, or eliminate to a
large degree, use of our three boilers in the mechanical room, thereby reducing our
consumption of natural gas. :

One of the benefits of this specific project is that the technology and equipment is
readily applied at the individual household level. The City’s entry into this technology
serves as a demonstration for Chesterfield residents who desire to explore installation
of identical technologies in their homes.

The proposed system is proprietary and sole sourced. In fact, the company which
provides this system is Arctic Solar, a company based in Chesterfield. While the
technology is widely available through multiple vendors, the efficiency and energy
production of the solar tubes are not comparable. We have negotiated a price proposal
and draft contract for Council’s consideration. Obviously, this was not a planned or
budgeted project. If Council elects to proceed with this project, funds will have
to be transferred from fund reserves. At this juncture, we estimate the total
cost for the project to be approximately $315,000. This amount includes the
direct fixed contractual costs to Arctic Solar, and an allowance for work that
is to be performed by the City, e.g. drilling through walls and roof penetrations.
If recommended by the Planning and Public Works Committee, Staff would
finalize the contract proposal and forward to the full City Council for
consideration.

A cursory review of the completed energy audit suggests that two separate projects are
viable:

The first, as described above, is a modest entry into the area of renewable
energy through a solar thermal energy transference system which reduces
our use of natural gas for HVAC and domestic water purposes. This
system is capable of offsetting 650,000 kilowatt-hours of energy, roughly
equivalent to 1,300,000 pounds of carbon dioxide annually. Conservative
estimates suggest that the cost of implementation is to be recouped in
approximately 7 — 8 years. This is the project that Staff recommends
initially.

The second project is a much larger investment and more significant
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commitment to the solar thermal concept. The second project involves extensive
re-working of our HVAC system, using an absorption chiller for cooling support.
[t involves an installation of an additional 380 collector assemblies, three
absorption chillers, and at least four buffer tanks. While this remains a viable
project at an estimated cost of $800,000, with an additional $250,000 to
$500,000 for site work to accommodate the collector structures, tanks and
piping. Itis recommended that we consider this additional project only AFTER
we have had a successful experience and established track record with our
original solar thermal project.

Accordingly, at this juncture, we request direction from the Planning and Public
Works Committee for the initial solar thermal project. If the direction is
affirmed and the project moves forward, we will forward a final contract
proposal to City Council along with a recommendation to transfer funds from
Jund reserves for this purpose.

If you have any questions, please let me know.
Attachments

Energy audit
Draft contract proposal

cc Kelly Vaughn, Director of Finance and Administration
Brian McGownd, Public Works Director ~ City Engineer
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Any opinions, estimates or forecasts in the attached report regarding the predicted performance of the mentioned
technical systems rely on the data given by manufaciurers and clients. The simulations base on climate data by
international agencies and may vary as to the nature of weather / climaie dala.

In no event shall S+P Ingenieure AG or its officers be liable for any damages whatsoever (including, without limita-
tion, damages for loss of profits, business interruption, loss of information) arising out of the use or inabiity to use
this report. Any liability for the expert opinion is disclaimed.

S+P Ingenieure AG has prepared this report with the advice and help of the following persons we ke to thank for
their assistance, especially during the gathering of the required data con site;

Mike Geisel, P.E.
(Director of Planning and Public Works, City of Chesterfield)

Les Siars
(Building Maintenance Supervisor, City of Chesterfield)

Harvey J. Rosenberg
(Special Assistant to Mayor John Nations Chesterfield, MO - Renewable Energy/Energy Alternatives)

Registered office Project office BIC-VBHN: GENODEST VHN
Ferdinand-Braun-Strafle 12 7201 M Lindbergh Blvd [BAMN 29420%01000299213013
D-74074 Hailbroan - Germany Hazelwood, MO 62042 - USA Accounl No. 0299213013

S-+P INGENIEURE AG
Boord of directors. finter Sedlucek {CEO), Sobine  Sedlacek [CFO) o Supenisory board choirmran Hubeet Yogel + Distict court Stuligon + MRE 109053 « 1ax mumber GEIASTE7014

Centifiad as pee: DIN 14675, DIN 150 9081:2000 /03



This repori of the energy audi is for use in the decision making process regarding the energy consumption and the
use of renewable energy. The energy audit consist of the on site survey and the analysis of the gathered data. It
includes the simuiations for the use of renewable enargy.

The energy audit of the City Half has two main goals:

* ldentification of the worst deficiencies regarding energy consumptioﬁ and energy efficiency.

* Find a concept to deal with these deficiencies including the measures to be taken with the highest priority
and the best return of investment. The concapt should include the use of renewabie energy.

The level of comfort is not an issue of the energy cbncept. All recommended measures have to maintain the given
level of comfort,

The City Hall of the City of Chesterfield is a modern building finished in 2001. The technical specifications of the
building services were state of the art in 2000/ 2004,

The City Hali is used by the city administration and the city police. This includes the offices of the administration, the
council chambers and the police offices with a detention area and a shooting range.

Five roof top units (RTU), a number of variable volume terminals (VAV) and one air handler unit (AHU) in the lower
level supply the building with heating and cooling and the minimum outside air required.

Most of the heating is supplied by the VAVs by a water based system. The cooling is supplied by the RTUs,
The foilowing documents were provided and are the basis of the analysis:
*  As-build drawings (architectural, electrical, mechanical, efc.)
»  Consumption documents {hills);
o (Gas from 01/18/2007 to 05/18/2009
o Water from 06/11/2006 to 04/16/2009
o Power from 01/09/2007 to 05/10/2009
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Waorst Deficiencie:

The analysis of the gathered and the provided data regarding the energy usage and the energy efficiency of the City
Hall resuits in the following findings:

Building - The building itself is solid with good insulation. The energy loss through the walls is inside the range of
an energy efficient building.

Windows - The tinted windows provide a good insulations but would be better with blinds on the outside, especially
in summer. Windows without blinds on the outside results in increased solar impact and increased energy usage for
cooling in summer. There is typically small air leakage which occurs with window mountings. The windows in City
Hall are well maintained. While not observed, it is assumed that minor leakage exists.

Building Services - The building services are state of the art of the year 2000 / 2001. The main technical systems
are good maintained. There are some energy issues as found during the analysis. In particular:

Humidity control - to maintain an acceptable humidity during summer time, the supply air is cooled beyond the wet
bulb temperature. Then it is reheated to match the needed temperature. This results in heating during summer and
a major waste of energy/gas. While the humidity is controlled through the HVAC Energy Management system, the
sei points are manually entered. It is desirable to have the humidity controls respond automatically.

Controls / Regulation - Although the HVAC system is managed through the BacNet automated system, there is no
automatic energy management. There is no automatic match between load and consumption. HVAC settings are
manually entered into the management system.

Lights - The lights are not dimmed or shut off when there is enough light from the outside. This resuits in minor
energy waste.

Energy Recovery Unit - The air handier for the supply of the lower level Is equipped with an ERU. This unit has no
bypass so the fan has to deliver the pressure to overcome the resistance of the ERU even when it is not in use.
This results in minor energy losses.

Hydraulic Balancing - The water based heating system needs to be hydraulic balanced which it is not or only in-
sufficient. This results in energy losses and mismatch of required room lemperatures,

Ramp Heating - The access ramp to the lower leve} parking deck is heated in winter when the temperature drops
below freezing. This causes mincr energy wastage.

Cost Allocation - There is no cost allocation and no meters to put the actual costs for using special faciiities as the
council chambers {o the responsible account.

HVAC Refrigerant R-22 - The refrigerant of the HVAC system is R-22. After 2010, chemical manufacturers may
still produce R-22 to service existing equipment, but not for use in new equipment. This will result in increasing
maintenance costs. Unfortunately for the environment, releases of R-22, such as those from leaks, contribute to
ozone depletion. In addition, R-22 is a greenhouse gas and the manufacture of R-22 results in a by-product (HFC-
23) that contributes significantly to global warming.
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4.1. l.ist of Possible Measures

* Instaliing a solar thermal system for supplying the necessary heat for the humidity control during summer
and domestic hot water (DHW) including automatic humidity regulation.

* Installing a solar thermal based cooling system with an absorption chiller

*  Conduct a hydraulic batancing of the water based heating system.

= Conduct an air ieakage test.

* Installing outside blinds with automatic controls.

* Installing an energy management system as an addition to the already installed BACnet system.

» Installing meters for special facilities.

4.2, Description of Possible Measures

Solar Thermal System for Heating and DHW - tnstalling a solar thermal system for heating in summer (humidity
control), heating support in winter and supply of domestic hot water would result in the following components:

160 solar thermal coliector modules installed on the roof of the City Hall. Alternative: Installation of 16G solar ther-
mal collector modules on top of car ports over the rectangular parking deck on the west side of the building.

2 buffer tanks with 1,000 gallons each installed on site. These tanks would be best placed in the lower parking deck.

Conneacting the solar collectors and the tanks with pre-insulated steel pipes with valves, sensors, pumps, a regula-
tion system and a security system.

Connecting the solar thermal systam with the waler based heating system in the mechanical reom in lower level
and connecting the contral systems.

Adding automatic humidity regutation and sensors to the already instalied BACnet system.

Solar thermat syste consisting of 160 collector

modules, 2 buffer tanks per 1,000 gal. and humid- 7.5 (without

ity requlation. 290,000 First year: 33,000 funds)
every year approx. 5%

30% from government funds -87,000 increase 5.5 {with

Nole: It s up to the city 1o verily their eligibifity for these lypes funds)

of funds and 1o secure that funding.

The numbers are an estimale and need to be verified by actual quotes. No additional costs for relrofitling the building or other systems included.

Registered office Praject office BIC-VBHM: GENODEST VHN
Ferdinand-Braun-Strefie 12 7201 N Lindbergh Bivd IBAN 29620901000299213012
074074 Heilbronn - Germany Hazelwood, MO 620472 - USA Account No., 0299213013

S P INGENIEURE AG
Booud of directars: Dieter Sedhacek L, Sobine  Sedlacek {CFO} » Supervisory board chairmon Hubert Vogel *+ Oistrrel count Stutigort « HRS 109053 = tax numbay DE145787814

Certified o5 per DIN 14675, DIN 150 9001:2000 57413



!

S+

.

INGENIEURE

BUILDENG SERVICES

EMG

INEERIMG

Solar Thermal Cooling - Installing a sofar thermal based system with an absorption chiller for cooling support and
pre-neating of supply air during summer, This system consists of the foliowing components:

Installing approx. 380 solar thermal collector modules on site. These modules would provide the necessary energy
for 3 absorption chillers (100 kW each) that could cover the cooling for the City Hall,

This would result in retrofitting the RTUs with a water/glycol based system. In addition the waste heat of the absorp-
tion chillers could be used to pre-heat the supply air after i is cooled down and dehumidified. For this the main air
ducts have to be retrofitted with water based heat exchangers.

This system could also be used to provide most of the heating during the whole year.

Solar thermal system consisting of 380 coltector
modules, 4-5 buffer tanks per 2,000 US.lig.gal.
and 3 absorption chillers per 100 kW.

30% from government funds
Note: It is up to the cily to verify their eligibility for these types
of funds and o secure that funding.

800,000

-240,000

First year: apprax.
75,000
every year 5% increase

8.5 (without
funds)

6.5 (with
funds)

The numbers are an eslimate and need to be verified by actual quotes. No additional costs for retrofitting the building or other systems included.

Hydraulic Balancing - The hydraulic balancing of the heating system consists of the following measures. Installing
balancing valves in the piping of the water based heating system and adjust the valves to the right settings. This
would not only save energy but results also in matching the requested room temperatures which is right now not
achiaved for every room / zone in the building.

Hydraulic balancing consisting of approx. 4 valves

3,600

First year: approx. 400
every year 5% increase

The numbers are an estimate and need to be verified by actual quotes. No additional costs for retrofitting the building or other systems included.

Air Leakage - Conducting an air leakage test to make sure that there is no major issue and a problem unsolved. Air

leakage causes an energy loss during the whole year.

The numbers are an estimate and need 10 be verified by actual quoles. No addilional costs for retrofitting the building or other systems included.
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Window Blinds- Installing outside window blinds with automatic controis reduce the solar impact in summer and
therefore reduce the energy needed for cooling. The downside is that the architectural appearance of the building is
influenced by this measure.

First year: approx,
5C,000 1.500 20
every year 5% increase

Outside window blinds including automatic con-
trols

The numbers are an estimale and need 1o be verified by actual quotes. No additional costs for retrofiting the building or other systems included.

Energy Management - Adding an energy management fo the already instalied automation system. This would
result in better matching of energy demand and energy consumplion. This would increase the efficiency of the build-
ing services by approx. 5-10%.

First year: approx.

Energy management for BACnet automation sys- 66.000 - 80.000 7 500 - 15.000
tem ' ’ ' NSy

every year. 5% increase

The numbers are an estimate and need lo be verified by actual quotes. No additional costs for relrofilting the building or other systems included.
Metering actual consumptions - This measure is not for saving energy but to know which system or user is con-
suming the most energy. The exact number of meters depends on the usage of the data. This data could be used in
different ways, i.e. accounting and increasing awareness of energy related issues.

4,3, Energy Concept

An energy concept with renewabie energy that makes sense should be at feast based on the following measures:

= Installing a solar thermal system for supplying the necessary heat for the humidity control during summer
and domestic hot water (DHW) including automatic numidily regulation.

= Conduct a hydraulic balancing of the water based heating system.
= Installing an energy management system as an addition to the aiready installed BACnet system.

These measures as described above have the strongest impact on the energy consumption of the City Hall and
also have the best return of investment. In addition these measures have no or only minor need of refrofitiing al-
ready installed systems inside the building services.
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As a resuit of the qualitative and quantitative analysis of the possible measures to improve energy efficiency and
making a first step to reduce carbon dioxide and use renewable energy sources we recemmend the following ap-
proach.

51. Solar Thermal System - First Step to Renewable Energy

First we strongly recommend the installation of a solar thermal system for supplying the necessary heat for the hu-
midity confrol during summer and domestic hot water (DHW} including automatic humidity regulation as it is shown
in the appendix, This measure has the greatest impact on energy usage accompanied by a good ROI.

The necessary modules can be put on the roof or on a car port spanning the rectangular parking deck on the west
side of the City Hall. The cost of the car port is not included in the above mentioned system cost.

5.2. Hydraulic balancing

Second, install balancing valves in the current system concurrently with the installation of the piping for the solar
thermal system. A cost savings will be realized as the system wil already be drained at that time.

5.3. Energy Management

A very useful complementary measure is adding an energy management to the building automation system aon
BACnet basis. This would not only make the building more energy efficient but would also provide the building
maintenance staff with the more robust tools to run the building services more smoothiy,

5.4. Additional Steps

After gaining some experience with the above recommended installations a possible next step is using renewable
energy for all the energy needs. This would be installing a solar thermal system for cooling and heating in addition
to the system already in place. But we recommend this no sooner than after the first year of experience with solar
thermal systems. An unsolved problem is where to put the additional solar collectors. This system needs after all
nearty 400 modules.

After gaining some experience with the above recommended installations, a possible next siep is using renewable
energy for all the energy needs. This would involve the instaliation of a Solar thermal system for cooling and heating
in addition to the system already in place. However, we recommend this option be considerad no sooner than after
one full year of operation experience with primary recommended solar thermal systems.

Additionally, there are some unsolved problems related to this addition, such as where to put the additienal solar
collectors for such a system, considering that this system would require nearly 400 modules and a minimum 8,000
US lig.gal. buffer tank storage space.

Conducting an air leakage test is something that can be done but is not necessary. The building maintenance is
dealing very well with the loosening meuntings of some windows so this is no major issue,
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Installing dimmabie fights with all the necessary controls is also something that can be done in the fulure. Bul this
only fine tuning of the building services. As long as the cost for energy increases orly in minor steps there is no ROI
for this measure.
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The City of Chesterfield maintains several facilities. There is among others Central City Park, Public Works Facilily
and Parks.

For the following report short on site survey was conducted not comparable to an energy audit. The goal is to iden-
tify any obvious energy related issues and make an assumption whether use of renewable energy especially solar
thermal systems are a feasible sclution for these buildings.

The following documents were provided and are the basis of the analysis:

= As-build drawings (architectural, electrical, mechanical, etc.). Not complete.

= Several consumption documents (bills} showing gas, water and efectrical power of the last year. There is no
differentiation whether the energy is used for lighting, water heating, space heating or cooling.
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3.1, Central City Park

In this facility there are only two consumers of gas. One is the kitchen which can not be reptaced by using a sofar
thermal system. The other one are the 12 showers in the locker reom area. The showers can be completety pro-
vided with hot water by a solar thermal system. This is a perfect match because people only use the Central City
Park when there is enough sunshine for heating the water.

Also the buffer tank that is already installed can be used for the solar thermal system,

Solar thermal system consisting of 10 collector 18.5 (without
modules with piping and controls. 15.000 funds}
' First year: approx. 500

30% from government funds 4,500 every year 5% increase 14.5 (with
Note: It is up to the city to verify their eligibility for these types ! fund )
of funds and Lo secure that funding. 5

The numbers are an estimate and need to be verified by actual quotes. No addilicnal costs for relrefilting Lhe building or other systems included.

3.2, Public Works Facility

In this facility there are two energy issues. Cne is closing and by that insufating the wali between work shop and
office. This is easy and simple and can be done when the additional storage level is put in this area.

The space heating is provided by gas. This can be partly covered by using a solar thermal system in form of a low
tech system censisting of 10 solar collector modules and water based heal radiators with thermosiatic valves.

al system consisting of 10 collector >25 (without
modtiles with piping, controls and radiators,
25,000 First year: approx. 500 funds)
30% from government funds .7 500 every year 5% increase |, ¢ (with
Note: It is up to the city to verify their eligibility for these types ' f' d
of funds and to secure that funding. unds)

The numbers are an estimale and need 1o be verified by actual quoles. No additional costs for relrofitting the building or other syslems included.
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3.3. Parks CVAC

In this facility all energy consuming systemn are based on electrical power. The simple way to impiement a system
powered by solar would be a fow tech system consisting of 10 solar collector modules and water based heat radia-
tors with thermostatic valves.

Solar thermal system consisting of 10 collector >25 (without
modules with piping, controls and radiators.

25,000 First year: approx. 500 funds)
30% from government funds 7,500 every year 5% increase 21.5 (with

Note: If is up to the city to verify their eligibility for these lypes funds
of funds and to secure that funding. unds)

The numbers are an estimate and need to be verified by actual qUoles. No additional costs for retrofitting the building or other sysiems included,

3.4, Recommendations

Even with government funds it is economically nearly not feasible to implement renewable energy systems. As long
as energy is at 0.03 USD per kWh these systems can only compete when the exisfing equipment is a good match
as it is in the City Hall where there is water based space heating.

For the facilities at Central Park, Chesterfield Valley Athletic Complex and the Public Works Facility, the expense of
a system based on renewable energy makes economic sense only when the environmental costs are considerad in
addition to the direct energy savings.

The best use for a solar thermal system would be the Centra! City Park facility. There the economical feasibility is
within a ROI of 14.5 to 18.5 years which is still inside the life cycle of the solar thermal system,

Registered office Project office BIC.VBHM: GENODEST VHM
Ferdinand-Braun-Strofe 12 7201 N Lindbergh Blvd IBAN 29620901 0007299213013
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= Functional diagram of solar thermat system, City Hal!

= Plan of car port with solar modules, City Hall
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MASTER AGREEMENT
FOR
SOLAR THERMAL SYSTEM SALE AND INSTALLATION
BY AND BETWEEN

ARCTIC SOLAR, LLC
(“ASE”)

AND
THE CITY OF CHESTERFIELD, MISSQOURI

a Municipal Corporation and Political Subdivision of the State of Missouri
(“Customer”)

DATED

OCTOBER__, 2009

By the signatures of their duly authorized representatives belove, ASE and Customer, intending to be legally bound, agree
to all of the provisions of this Master Agrecinent,

ARCTIC SOLAR, LLC CITY OF CHESTERFIELD, MISSOUR]:

By: By —
Print;, Prinl Name: .
Print Title: Print Title:

Dalte Signed: Date Signed:

This Agreement is comprised ol the generat (erms and conditions sct lorth below. and the (erms and conditions set forth in
one or mere schedules execwted by the parties hereto, The general terms and conditions set forth befow are referred to
colleclively as the “Master Agreement.” The projecls Lo be performed by ASE shall be set forth on sehedule(s) (each a
“Schedule™. Each Schedule entered into hercander represents a separale contracl between ASE and Customer that
incorporates and is governed by all of (he terms of this Master Agreement. No Schedule shall be valid, binding or
enforceable unless exceuled by both Customer and ASE. 11 there js a conllict between the general terws and conditians sel
forth bedow, and a Schedale, the order of precedence shall be as follows: 1) the Schedule and 2) these general lerms ang
conditions,
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GENERAL TERMS AND CONDITIONS,

L PURCHASI; - Customer agrees to purchase an
cvacualed tube solar coflector syslem including the
cquipment necessary for the operation of such system to
the design and performance  specifications all as
deseribed on a Schedule {the entive inlegraled system
being the “System,” the cquipment identified on such
Schedule being the “Fquipment™ and such design and
performance specifications being the “Specifications™
for the price shown on ench Schedule. ASE agrees to
sell 1o Customer and install at the Premises {as hereafler
defined) such Sysicm for the price shown on the
applicable Schedule (the sale and installation of e
Syslem being somelimes reflerenced Lo as the “Project™),

2. DELIVERY, TITLE - ASE hereby warrants thal
it is the sole owner of the Equipment and has (ull
authority o transfer ownership of the Equipment o
Customer without the consent of any other person. ASIE
will skip the Equipment to anet install the Equipment at
the Tocation described in the applicable Schedule (cach
such location being the “Premises™. Title to and risk of
foss on the Lquipment shall pass 10 Cuslomer upon
delivery of the Eguipment 1o the applicable Premiscs.

3. CHANGES AND_ADDITIONS - If Customer
desires ASE to modily the System following exceution
of a Schedule relative o such Systen. then following a
request by Customer, ASE shall submit in writing 10
Customer a change order specilving the modilication or
additions to be made and the cost estimates (herefore
based on Customer’s request. 11 the change ovder is
acceplod i writing by Cuslomer as fan “Approved
Change Order™), then ASE shall proceed (o make the
changes or additions specilicd in such Approved Change
Order and the cosls and cxpenses refative 1 such
Approved Change Order shall be iacluded in Project
Price Additions (as defined in 2 Schedule). I wriiten
nolice of the acceptance of a change order s not
reccived by ASE within ten (10} days frem the date of
the change order, then ASE shall net make the requested
changes or addilions. Pxecpt as olherwise set Torth in an
Approved Change Order, all changes or additions made
pursiant 1o an Approved Change Qrder shall be subject
to lhe ferms and conditions of this Agreement. Unless
otherwise set forth in the Approved Change Order,
cquipment provided pursuant 1o an Approved Change
Order shall be provided at ASLE's normal and customary
rales and  shall be deemed  Equipment hereunder.
Customer agrees and covenants that, ualess Costomer
otherwise nofifies ASE in writing, the enly person who
may accepl Approved Change Order on ils behall is
Customer’s Authorized Representative (as identlied in
the applicable Schedule).

4, INSTALLATION - Customer shall give ASE, its
agents, representatives and contractors, Mull, free, and
safe access o (he Premises for such instalfation during
the hours described in the applicable  Schedule,
Cuslomer represents and  warrants  that, except ds

previousty disclosed ta ASE in writing in the applicable
30152942

Schedule, Customer is nol aware of any ashesios or
asbestos containing materials al, in or about the
applicable Premises.  Customer agress promplly 1o
notify ASE in writing i1 al any lime during installation,
Customer  becomes aware of asbestos or  asbestos
conlaining materials al, in or about the appiicable
Premises.  ASE assumes no Hability Jor (5) any
conditions, including the presence of asheslos or
asbeslos conlaining malerials, exisling prior 0 ASE's
performance under a Schedule, or {ii) increased levels of
asbestos at any location at the applicable Premises other
than that where ASE is in physical contact wilh asbestos
or asbestos containing materials, provided that ASE
[oflows customary safely practices when working with
asbeslos o asbestos conlaining materials,  ASE'
obligation shall be jimited 1o restoring, al Cuslomer's
expense, the immediate areas ol the applicable Premises
in which ASE or its subcontracters worked during the
installation ia the same level of fiveprooling protection
as existed Immediately prior o ASE's work. ASE's
ebligation lo install a System shall be satisfied when the
entire. System has been installed al the applicable
Premises in accordance with the applicable Schedule
(the "Installation Date").

5. CUSTOMER  RESPONSIBILITIES ~ As a
condition (v ASE’s obligations under any Schedule,
Customer shal! provide ASE with the lollawing:

o True and aceurate as built plans and current
suivey Jor the applicable Promises,

b. Cuoreent and complete copy of afl covenants,
conditions and restsictions encumbering the applicable
Premises,

In addition. Customer shall cooperate with ASE i
obtaining all necessary governmoental and subdivision
approvals necessary for ASE (o he able legally 1o instal
or have installed the System.,

6. ACCEPTANCE _TESTING - Customer is deemed
o have aceepted the System on the nstallaton Dale
provided on such Installation Date, the Sysiem aperates
in accordance with the Specifications and does nol, al
such time, leal.

7o LIMITED. WARRANTY - Except for a wearranty
of tille (0 the Bquipment in ASE mtil risk of Joss bas
passed 10 Customer,  ASE  IDMSCLAIMS  ALL
WARRANTIES WITH RESPECT TO THE SYSTEM
ORCTHE PROJECT WHITTHER STATUTORY. BY
OPERATION OF LAW, WRITTEN QR ORAL,
EXPRESS ORIMPLIED INCLUDING WITHOUT
LIMITATION, ANY IMPLIED WARRANTY OF
MERCHANTABILITY  OR FIFNESS  FOR A
PARTICULAR PURPOSE AN ANY WARRANTY
ARISING OUT OF USAGE OR CUSTOM. ASE
SHALL  CAUSE  TO BE  DELIVERED TO
CUSTOMER THE THE PRODUCT WARRANTY IN
THE FORM ATTACHED TO THE APPLICABLE
SCHEDULE.




8. LATE CHARGL, - Al fees which are due and
payable by Customer under this Agreement which arc
nol paid when due shall bear interest afler the due date
at the lesser of ene pereent (1%) per manth, but not icss
than §$10.00, or at the highest applicable lepal rate for
open account business credit. Cuslomer acknowledges
that this paragraph shall nol constitule an agreement by
ASE 10 accept payments afler they are due or
cammitment by ASE to extend credit or otherwise
finance Customer's business.

9. INDEMNITY

A, Each Party (the “Indemnifying Parly™
agrees 1o indemnify, defend and hold the other Party, i
employees, agents and representatives (the “Indemnified
Party™) harmiess from and against any and all claims,
lawsuits  and other  civil actions or  proceedings
commenced or threatened against any Indemnified Party
by any party other than Customer or ASE (such party
being a “Third Party™ and such claims by any Fhird
Parly or Third Parties being “Third Parly Claims™), and
damages, awards, losses, liabifities, seltlements,
Judgments, costs and  expenscs (including, withow
fimitation, interest  awards, litigation  costs, and
atlomeys™ fees awards) incurred by any Indeninilied
Yarty and resulting from or arising out of Third Party
Claims {"Losses™) in cach case, w0 the exlent resulting
from or arising out of any of the foflowing: (i) the
aegligence or willful misconduct of any alfiliate of the
Indemnilying  Parly, any employecs, agenis o
contraclors of ASE or of anyone acting by or through
ASE (in the case ol ASE as Indemnilying Party), any
employees or agents of Customer {in the case of
Customer as Indemnilying Parly); (i) (ailure of the
Indeminifving Parly 10 comply with the terms of this
Agreement, including any representations or warrantics
hereol (or an allegation which, if tue, would be a
breach of this Agreement): (i1} the Indemnilying Pary’s
failure to obtain in a tGmely fashion any Party or Third
Party consents il is cxpressly obHgaled o obtain under
this Agreement: but excluding claims that are Tound 1o
ave resubted from the negligence or willli! misconduet
ol the Indemnified Party.

B. I a Third Party Claim is commenced
gainst any  Indemnified  Panty entitted o0 reccive
ndemnity and delense under (his Agreement in respect
of such Third Party Claim, the Indemnificd Party shall
give notice to the Party that is oblipated (o provide
indemnification under this Agreement ag promptly as
practieable but in any event, within a period thal wil} nol
nrejudice the rights of the Indemnified Pacty under this
Agreement or the abilily of the Indemnified Party 1o
defend the Third Party Claim,  Alter such notice, 1he
Indemniflying Parly shall assume the defense of such
Third Party Claim, and may employ and .CngEage
altorneys reasonably acceptable to the Indemnified Party
lo handle and defend the same, a1 the Indennifying
Party’s sole cost and cxpense. The Indemnilied Party
shall cooperate in all reasonable sespecls with the

h
1
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Indemnifying  Parly  and  its  atlorneys i (he
investigalion, wrial, defense and setUement of such Third
Parly Claim and any appeal arising there Jrom, and the
Indemnifying Parly shall reimburse the Indemnificd
Party for cut-of-pockel expenses incurred in providing
such  cooperation. The Indemnilicd  Party  may
participate in such investipation, tial, delense and
setiement of such Third Party Claim and any appeal
arising there from, through #s alloreys or otherwise, al
ils own cost and expense. oxeept that if the
Indemnilying  Party  fails o deliver  oolice
acknowledging ils obligations 1o provide defense and
indemnity in respect of the Third Party Claim, and to
commence delense, within a reasonable time piven the
nalure of the Third Party Claim and the notice and
response  lime permitted by law or the facls and
circumstances, then the lndemnificd Party shali have the
right to defend, settic or olhernwvise resolve the Third
Parly Claim insofar as it relates to the Indemnilicd Party
in such manner as the Indemnified Party may deem
appropriale, at the cost and expensc of the indemnifying
Parly. and without the consent of the Indemnifying
Yarty, and the Indemnifying Parly may participate in
such deiense. al ity sole cost and expense.  An
Indemnifying Party may not setle any Third Party
Claim without first obtaining the wrillen consent of, as
applicable, the Indemnified Pacty il such scitlement
admils Tiabiity on the part of such Client Indemaificd
Party or imposes any hability or obligation upon such
Clienf Indemnified Party,

HLo INSURANCE - ASLE shall provide and mainin
and shall cause ity conlractors to provide and maintain
insurance of the foflowing types and limits of lizhilify:

Ao Workers'  Compensation,  which  shall
apply o alt persons employed by ASE and which ghall
conform (o (he stallory requirements of each slate i
which ASE performs work,

3. Comprehensive General Lisbifily, wilk a
combined single limit of liability of §i,000.600 for
bodily injury and property damage for cach occurrence,

C. Business Automobike Liability. covering
ail owned, non-owned and hire amomobiles of ASLL
with a combined single Himit of Hahility of £1.000,000
for bodily injury and property damage for cach accident,

ASL shall Turnish the Customer wilh certificates of
insurance for the forcgoing insurance reguirements, The
certificales for each insurance policy @ to be signed by
a person authorized by that insurer to bind coverage on
its behalf, and are to be received and approved by the
Caustomer before work commences.  The Coslomer
reserves Ihe right o require complete. certified copies of
all required insurance policies, at any time.

T PREVAILING WAGE - ASE covenants and
agrees o take all such actions as are necessary (o ensure
that not less than the prevailing hourly rale of wages
shall be paid to all workmen performing work under this
Agreement. Pursuant o Seelion 290.250, RSMo., ASE




shall lorfeil as a penalty o the Customer one hundred
dollars for each workman emploved, for each calendar
day, or portion thereol, such workman is paid less than
the said stipulated rates for any work done under said
Agreement, by ASE or by any subcontractor under ASE,

12 LIMITATION _OF REMEDY - ASE's catie
Babilily and the Cuslomer's exclusive remedy  for
damages from services performed pussuant to any
Schedule from any cause whatsoever, and regardless of
the form of action, whelher in contract or in loxl,
inchiding negligence, shall be limited 10 an amount
cquat to the total amounts paid by the Customer o ASE
under such Schedute. inno evenl will ASE be Tiabie for
any lost profiis, lost savings, incidental damages or
other consequential damages, even if ASE has been
advised of the possibility of such damages. ASE will
not be Hable for any claim by the Customcr based on a
claim made against the Customer by any third party.
ASE shall not be liable for any damage © non-ASE
products cornected 10 the Sysiem unless such damape is
caused dircetly by ASE's negligence and cven then,
ASE's liability shall be limited as provided in this
Section 12,

13, ATTORNEYS FEES - I either party prevails in
any clabm, action, or proceeding arising oul of or
refating to this Agreemenl, or any appeal thereod, then
the prevailing parly shall be awarded its costs and
expenses, including, but notl limited lo, reasopable
accounting, pagalepal. expert wilness, and atforneys’
fees, whether incurred prior to, in preparation for or in
contemplation of the filing of any such claim, action. or
proceeding, or any appeal thereof,

4. CUSTOMER __REPRESENTATIONS  AND
WARRANTIES - Customer represents and sarrants that
the individual signing 1his Agreement on its behall has
the power and atthorily to enter into this Agreement angd
that this Agreement constitutes a valid and binding
abligation of Custamner,

15, ASE REPRESENTATIONS AND
WARRANTIES - ASF reprasenis and warrants that i1 is
in compliance with any and all federal and state
immigration laws, including withoul Jimitation, the
Federal tmmiggation Reform and Control Act and the
Ilegal  Immigration  Reform  and  Jmmigrant
Responsibility Act, and sections 285.500 1o 285.558,
RSMo. (the “Acts™). ASE, an bekalf of itself and any
athliated enlity, firther agrees that it shall cause 1o he
inserted in #s conltracts with all subcontraciors a simifar
representation and warranly from such subcoulractors
and an acknowledgement from such subcentractors that
the Acts prohibil the hiring and continued employment
of unauthorized aliens and further agrees that i shall
require verilication and record keeping with respect (o
identity and cligibility for employment, inchiding the
use of “I3-Verily™, when applicable and required by law.

6. MIERGER CLAUSE - The entire agreement of
ASE and. Customer s embodied in  this writing,
feluding the Schedules anached herelo and made a part
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hereof by the terms of this Agrcement.  This writing
constitules the final expression of the parties’ agreement.
s a complete and exelusive statement of the termos of
thal agrecment and it supersedes all prior understandings
or agreements ol the parties. if any. relating (o the
subject matler of this Agreement.

17 UNCONTROLLABLE  CIRCUMSTANCES -
ASE shall not be lable for any delay or failure 1o
perform dls obligations under this Agreement, any
Sehedule or otherwise il such delay or filure arises
lrom any cause or causes beyond its reasonable control,
inchuding but ot limited (0, Jabor dispuies, strikes, other
fabor or industrial disturbances, adverse actions of the
clements, inchuding floods or tightning, shorlages of
malerials, rationing, utility, or communicalion failures,
carlhquakes, casually, war, acts of the public cnemy,
viots, insurrections, cmbargocs, blockages, actions,
restrictions. regulations or orders of any govermment.
ageney or subdivision thereof, I any sueh event, the
date for ASE's performance shall be deferred lor a
period of time equai (o the lime lost by reason of such
cvenl,

18 GOVERNING LAW - This Apreement shall be
governed by the Taws of the State of Missouri and shall
be deemed 1o be entered into and performed in such
state.  The Customer consents o the jurisdiction and
venue of the courts of the State of Missewrd and 1o any
federal court silualed in such state,

19. DISPUTE RESQLUTION - i an effort 1o
resolve any disputes that arise during the seope ol this
Agreemenl, ASE and (the Custamer agree in good faith
0 atiempl to resoive amicably, withoul liigalion, any
dispule arising out of or relating o this Agreement, in
the cvent that any dispule cannot be resolved through
direct discussions. he partics agree te endeavor (o settle
the dispute by mediation.  Bither party may make a
writien demand for mediation, which demand shall
specify in detail the facts of the dispute. The maticr
shall be submitled 0 a Mediator who shafl hear the
matter and provide an informal apinion and advice,
Said nfarmal opirdon and advice shail he nonbinding on
the parties bul shall be intended 1o help resalve the
dispule.  The Medialor and the location where the
mediation is held will be mutually agreeable between
the partics. The Mediator's feos shall be shared equiaily
by the partics.

ASE and the Cuslomer frther agree lo include a
similar mediation provision in all agreements with
indlependent contraclors and consultants relained lor the
Project and to require all independent contractars and
consultants also t include a similar mediation provision
i all agreements with subcontractors, subconsultants,
supplicrs or fabricalors so retained, thereby providing
for mediation as the primary - method  for dispale
resolution between the parties e these Agreensents.

Uniess otherwise resolved in accordance with this
Aticle, all claims and dispules belween ASE and the



Customer shall be resolved by litigation, and nol( by
arbitration.

20, NONCES -  Ali notices and  olher
communications which are required or permitled
hereunder, shafl be in writing and shali be deemed to
have been duly given when deljvered personally, when
sent when  mailed, certified mail, retumn receip
requested postage prepaid, when sent by a nationally
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known overight defivery service, or when senl by
felephone facsimile confirmed by overnight delivery
service, to the parties at the addresses or facsimile
numbers indicated Tollowing the parties” signatures 1o
this Agreement (or at such other address as shall be
specified by natice),

[Signatures appear on next page]




IN WITNESS WHEREOQF, the duly authorized representatives of ASE and Customer have
executed this Agreement, effective as of the date on the first page,

ARCTIC SOLAR, LLC

BY:

DATE:

Address:

Facsimile:

CITY OF CHESTERFIELD, MISSOUR]

BY:

DATE:

Address:

Phone: _

Iacsimile:

S015294.2




Confract No.
SCHEDULE A
10
SOLAR THERMAL SYSTEM PROJECT AGREEMENT
BETWEEN
ARCTIC SOLAR ENGINEERING, LLC
{"ASE"}
AND
THE CITY OF CHESTERFIELD, MISSOURI
a Municipal Corperation and Political Subdivision of the State of Missouri
(*Customer”)
DATED
October __, 2009

Project: Chesterfield Cily Hali Solar Thermatl Installation

Owner: The Cily of Chesterfield

Articie 1

1.1 ASE agrees to perform or cause to be performed by guatified contractors the Work described in and in accordance with the
Contract Documents (the “Work") for the Price (as hereafter defined). ASE will furnish or cause to be furnished all of the labor
and materials, afong with competent supervision, shop drawings and samples, {ools, equipment, scaifoiding, and permits which
are necessary for such performance.

1.2 The Contract Documents are {(and are deemed incorporaled herein by this reference);

The Master Agreement belween ASE and Cuslomer dated e

This Scheduie.

Specifications (as defined in the Master Agreement) dated ____ aftached herelo as Exhibit A,
Equipment, as described on Exhibil B attached hereto.

Work timeline and completion schedule, attached hereto as Exhibit C.

Product Warranty atlached hereto as Exhibit D.

. Customer Materials, attached hereto as Exhibit .

. Customer Work, attached hereto as Exhibit F

. Staging Area, attached hereto as Exhibit G

0. Customer Training, attached herelo as Exhibit M
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Article 2
PAYMENTS

2.1 PAYMENT TERMS - The total price for Project (excluding Project Price Additions as hereafler defined) is Two Hundred
Forly Thousand Doilars ($280,000) {"Tolal Project Price"}, which shall be paid as follows:




Confract No____

. Upon execution of this Agreement, Fifly percent (50%) of the Total Project Price.

. Upon Delivery of the Solar Manifolds and array frames, Twenty percent (20%) of the Total Project Price.
. Upon instaliation of the solar collector array frames, Twenly percent (20%) of the Total Project Price.

. On the instaflation Date, hereafter defined, Ten percent (10%) of the Total Project Price.

However, if on the Installation Date, past amounts are due, then Customer shali pay all amounts due, including Late Charges as
defined herein as a condition 1o the installation of the System,

The following canstitules Project Price Additions which Purchaser shall pay with the iast payment provided above:

. Sales and use taxes (estimated 1o be $0.00)
. Freight and shipping charges (based on aclual invoices for local delivery to the job site)
. Costs and expenses resulting from Approved Change Orders {as defined in the Master Agreement}

Articie 3
MISCELLANEOUS
3.1 Customer's Authorized Representative for all matlers relalive to the Project described by this Scheduie is o
3.2 ASE's obligations to commence and proceed with the Project are conlingent upon the foliowing:

1. ASE has oblained all necessary building and other permits and olher governmental and subdivision approvals
relative fo instaflalion of the System.

2. ASE confirming that there are no prohibitions against instailalion of the Sysiem under applicable ordinances and
covenants, conditions and restrictions,

3. Customer having delivered the Cuslomer Materials to the Premises by the date(s) indicated on Exhibit E.

4. Customer shall have performed or caused io have besn performed the Customer Work and ASE shall have
approved same in ils discretion.

3.3 Customer's obligations:

1. Customer shall permit ASE and its contractors to access the Premises on ihe following days and times:
Monday through Friday, 7:00 AM - 5:00 PM. Weekends and holicays as required and agreed upon by Customer.

2. Customer shall supply at the Premises, al Cuslomers sole cost and expense, the maierials indicated on Exhibil £
attached hereto and incorporated herein by this reference by the date indicated on such Exhibil £ (lhe “Customer Materiais").

3. Cuslomer shall perform or have performed, at Customer's sole cost and expense, the work indicated on Exhinit £
attached hereto and incorporated herain by this reference by the date indicated on such Exhibit {"Customer Work".

4. Customer shall have provided, at Customer's sole cost and expense, an equipment staging area on the Premises as
shown on Exhibit G ("Staging Area”).

[S!GNATURES APPEAR ON NEXT PAGE]




Contract No.

IN WITNESS WHEREOQF the parlies herelo have executed this Schedule the day and year first above wrillen.

City of Chesterfield. Missouri
Customer

By

Arclic Solar Engineering, |.LC

By




Exhibit A

Specification {Design and Ferformance)

Chesterfield City Hall
Solar System

Technical Parameters

Slpla;_r (;ollector field

* Each collector 2.5 kW peak power

= Total output 322.5 kW max

¢ Yearly savings 658,800 kWh (incl. control savings)
* Equals 1,300,000 tbs of CO2 savings/year

1289 vacuum tube collectors with 25 tubes each

* (values may vary depending on weather conditions)




Exhibit A -~ Continued
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Functional description

» Collectors heat water up to 210 F

» 3000 gal/hour water heats 10.000 gal
buffer tank (in Garage)

« Tank is made of stainless steel

Functional description — hot water

« Water from buffer tank is circulated
through plate heat exchanger

* Heat exchanger heats existing hot water
healing system

> Gas heating kicks only in when buffer tank
s empty




Exhibit A - Continued

Functional description — computer
control

* 2 computer systems:

~ Solar field controller
controls water flow

— Accounting computer
calculates energy savings
and displays them in

* lobby
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Coniract No.

Exhibit B
Equipment
Description Amount

1. Solar-Modules
1. 1. solar-Modules
1.1, 10, tube Collector 128 Pes
1.1, 20. support brackets for existing modules 129 pes
11, 30. pump solar 1 pes
1.1, 40, pump heat 1 pes
1.1, 50. saftey device solars lhermal sysiem 1 Isf
1. 1. 80, reguiting valve 3/4"° 18 pes
1.1, 70 vatve DNBG5S 10 Dpes
1.1, 80. valve DN5Q 8 pes
1. 1. 90, valve DN25 18 nes
1. 1.100. dirl trap DN 65 2 pcs
i1 110, purging valve ON1§ 5 pes
1. 1. 120. air beld valve DN15 56 pes
1. 1. 130. deaerator Solar 2 pos
1.1. 149, anajog thermometer incl. fitting 16 pcs
1.1, 150. pressure meter 8 pPcs
1. 1. 160, reguaition an control syslem 1 Ist
1. 1.170. water glycol mixiure 700 Hr
1.1.180. heal exchanger solar f healing 350 kW 1 pes
1. 1. 180. hot water puffer lank include 44 m? 1 felot]
1.1.200. 3-way-valve DN 80 1 pcs
1.1, 240. regulsting valve DN 59 incl, actuator G pes
1.2, Pipes
1.2, 10 sleei pipe DNGS 500 ft
1.2, 20. sleel pipe DNSO 270 fl
i, 2. 30. steel pipe DN4O 80 fl
1.2, 40, steel pine DN32 380 ft
t. 2. 50. steel pipe DNZO 270 f
i. 2. 60. sleel pipe DN15 1400 ft
1.2, 70. addition for fiflings steel 1 is1
1. 3. Insulation
1.3, 10 insulation solar steel pipe DNSS 430 il
1.3 20, insulation solar sleel pipe DN50 270 ft
i. 3 30. insutation sclar sleel pipe DN4Q 60 ft
1. 3. 40. insulalion solar steef pipe DN32 380 it
1.3, 50 instulation solar steel pipe DN2G 270 it
1. 3. 60. insulation solar sieel pipe DN15 1320 1
1.3, 70, insultion for fitlings H Ist
1. 3. 80. insuialion for pumps 2 es
1.3, 80 insulation for valves DN 85 12 pes
1.3. 100. insulation for valves DN 50 12 pes
1. 4. other senices
1.4, 10, seclional Steel Conslruction 300 ky
1. 4. 20 descripltion sign 15 pes
1. 4. 30, pipe marker 33 fl
1.4, 40, flush, venting solar system i Ist
1.4, 50. pressure tesi 1 Ist
1.4, 60. hydraulic control, regulation equipment 1 Ist
1. 4. 70, core hole D=200mm 10 pcs
1.4, 80. core hole D=300mm 2 pes
1.4. 99, job site equipment 1 ist
15 humidity control syslem
1, 5. 10. humidity control syslem 1 Ist



Contract No____

Exhibit €

Work Timeline and Completion $chedule

1. Delivery of components 90 days afier down payment

2. Instaitation of collectors on roof 2 ~ 3 weeks

3. Instailation of tank, piping between tank an solar system 2 - 3 weeks

4. Hydraulic integration between existing heating system and solar system 1 - 2 weeks. For the integration of the plate
exchanger into the heating system of the building we should have a weekend between Friday night and Sunday night,
as we will need to turn off the heat for this process. (Most likely estimate of time for this s 4 - 6 hours, but if issues
oceur, more time may be required.)

Startup and software modification 1 week

8. Installation of energy metering system and display in labby 1 week,

o

Certain scheduie components may nol be started until specific Cuslomer Work has been completed. A full project schedule will
be developed upon order. Customer must complete Customer Work in accordance with the schedute in arder for the overall
project schedule {0 be maintained.
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Warranty and Maintenance Policy
Evacuated Tube Solar Collector

General
This Warranty and Maintenance Policy (the “Policy™) is issued by Arciic Solar Engincering, 1,1,C
{("ASE”) and applies only to a new thermatl solar collector purchased by the end user (“Customer™)

from an authorized ASE distributor or dealer {collectively, the “System™ with such ASE distributor or
dealer being (he “ASE Dealer™). Except to the extent excluded from coverage under this Policy, this

Policy covers the solar thermal collector as a whale including all of its components and parts (the
“System) on and subject o the terms and conditions provided herein.

Policy Effectivencss

This Policy shali be effective upon completion of the instaliation of the System and acceptance
thereof by Customer as evidenced by a completed installation form executed by the certified ASE
Installer (the “Installer™) and Customer (such completion and acceptance being “Installation” and

such Installation form being an “Installation Form™), one original copy of which shaill be left with the
Customer and another original copy to be retained by the Installer. This Warranty is only applicable
for Systems instatied and completed by an installer certified by ASE.

3.) The Warranties under this Policy are as follows:

(a)

(0)

(c)

(d)

(¢)

ASE warrants its manifold copper pipe to be free from defects resulting in ieakage of heat
transfer liquid when operating within specified allowable pressure limits, flow rates and using
approved fiquids in both material and workmanship for a total periad of five (5) years from date
of Instattation. If a failure, except for exclusions specified herein, does occur during the warranty
period, ASE will provide a new part, or at ASE’s option, repair any part of the colicctor. A new
warranty shall apply (o any replacement part, but shall be limited in lime to the remainder of the
original warranty period. The customer must provide a dated photograph of the solar colicctor
(including the serial number) showing a water trail from the solar collector. A copy of the
Installation Form must also accampany the claim. Axy labor required under this Paragraph 3(a)
shail extend for one (1) year from date of Installatjon.

ASE warrants its solar evacuated tubes to be free from defects resulting in loss of vacuum for five
{5} years from date of Installation. This warranty excludes loss of vacuum due 1o breakage during
transport, or handling during installation. Gradual reduction in vacuum levels over time are
normai and accordingly are not defects in violation of this warranly, I a faiture does occur during
the wartanty period, ASE will provide a new pait, or at ASE’s option, repair any part of the
coliector. A new warranty shall apply to any replacement part, but shall be limited in time to the
remainder of the originai warranty period. The customer must provide a dated photograph of the
evacualed tube (inciuding the serial number i available) showing no structural tube damage and
a white bottom end. A copy of the lustallation Form must also accom pany the claim. Any labor
required under this Paragraph 3(b) shalt extend for one (1) year from date of Instaltation.

ASE warranis the heat transfer liquid storage tanks (o be free from delects resulting, in leakage of
the heat transfer (uid for one (1) year from Installation. Any fabor required under this Paragraph
3(c) shail extend for one (1) year from the date of Mnstallation,

ASE warrants the water heater 10 be free from defects resutting in the matfunction of or leakage
from such water heater for one (1) year from installation. Any labor required under this
Paragraph 3(d) shall extend for one (1) year from the date of Installation.

ASE warrants all parts and components indentified on Schedule | resulting in the maifunction of
the System for one (1) year from Installation. Any labor required under this Paragraph 3(e) shall
extend for ene (1) year from the date of Installation.

Arctic Solar Einginearing, 1.1.C

5018769.2

2| Page



4.} The components and parts listed on Schedule 1, are not covered by any warranty hercunder but rather
by, to the extent of and subject to all terms and conditions of (including all limitations thereon and
thereof), the appiicable manufaciurer's warranly, copies of which Customer shall receive with the
Installation Form, which ASE shall cither, in ASE’s discretion, () make commercially reasonably eflorts
to seek to enforce on Customer’s behalf if allowed (o do so under such manufacturer’s warranty of {ii)
shall assign such manufacturer’s warranty to Customer if necessary for the processing of a claim under
any such manufacturer’s warranty,
5.) Exclusions From Warranties

The Warranties granted under this Policy will not apply to, or in the event of, any of the following:

a. Any use of all or any part of the System for any purpose other than its ordinary purpose, as
well as damage from abuse, customer neglect or acts of omissions, vandalism, accident, fire,
flood, hail, wind or acts of God or olher event beyond the reasonable control of ASE:
Malfunctioning of System duc to internal freezing of pipes;

Mallunctioning of System duc to failure of mounting brackets, fasteners or, nails, straps or
other components for solar collector mounting that are either sot supplicd by ASE or nol
fastened to structuratly sound material according to the instaltation instructions supplied by
ASE; _

d. Malfunctioning of System resulting from environmentat conditions (including hurricane wind
load) or mechanical forces that exceed the levels that component materials can be reasonally
expected to withstand;

e. Any portion of the System is opened or altered in any way by any person or entity other than
an ASE certified representative;

f. Malfunctioning of the System resutting from failure by Customer to maintain the equipment
inaccordance with the required equipment maintenance requirements and specifications;

g. Malfunctioning of System due to maintenance, modification, replacement, relocation, repair
or other manipulation of or on the Product by persons not certified to do so by ASE;

h. When installed in a system using a glycol based heat transfer fiquid and the solar collector is
feft exposed to daily sunlight without hot water usage or effective heat dissipation;

i The solar collector is feft dry (no liquid circulation) and exposed to daily suniight {not
covered) for a period of time exceeding ten (10} consecutive days; or

J. Faulty installation ol all or any parl of the System.

k. Any parts or components of the System provided by Customer.

6.) WARRANTY VOIDABILITY
A. The applicable warrantics otherwise provided under this Policy hereunder as 1o the parts and
components described in Paragraph 3 shall be void and of no Torce and effect in the event of:

() Any worl on any parl of the System is supplied by or performed by Customer, its agents,
employees or contractors (other than ASE, its employees, authorized agents and authorized
confractors; or

(i) Any maintenance, modification, replacement, relocation or repair or other manipulation of or
on the System by persons not certified to do so by ASE;

(1i1) The serial tag initially attached 1o the System is removed or defaced.

7.) Maintenance
ASE shall provide the following System maintenance services for the one (1) year period from
Installation:

a. Biannual System evaluation;

b.  Biannual air bleeding; and

¢, Biannual cleaning

8.) Customer Claim
A Customer must notify ASE in writing by certified mail return receipt requested postage prepaid at
P.O. Box 4391, Chesterfield, MO 63006-4391 {with such notice being effective upon such defivery in
the mait as aforesaid describing any defect in the System that Customer believes is covered by a

Arctic Solar Engineering, LLC
5018769.2 3iPage




warranly hereunder or a manufacturer’s warranty). Any such notice must be delivered to ASE prior
to the end of the applicable warranty period (including any applicable manufacturer’s warranty
period) and ASE shall have no obligation for addressing the defects identified in a notice delivered
afler the end of the applicable warranty period. The ASE will research the defect to determine ifit is
covered by this warranty or any manufaciurers warranty. ASE will have the right in its sole and
absotute discretion to determine whether or not the defect violates the applicable wairanty hereunder.
Customer’s sole and exclusive remedy with respect to any breach of any warranty (as determined by
ASE in its sole discretion) during the applicable warranty period will be the repair or replacement of
the part or component by a designee of ASE or, in ASE's sole discretion a refund of the unamorlized
portion (amortized over ten (10) years from Installation discounted at nine percent (9%) per annum
purchase price of the System to the Customer in which event this Policy shall terminate upon such
refund. These remedies will be provided within a reasonable amoust of time and without additional
charge. ASE will not be responsible for any cosls or expenses associated with the investigation or
analtysis of an alleged defect or any vepair charges for service to the System that is not covered
hereby. ASE’s total liability to Customer with respect to any System shalt be fimited to Customer’s
unamortized portion of the purchase price for the System (amortized over ten (10} years from
Installation discounted at nine percent (9%) per annum). The warranties granted under this Policy do
not cover any labor costs for repairs or any shipping expenses for replacement of parts, ASE will not
be liable to any party, including without limitation, the Customer, for any consequential, excmplary,
incidental, indirect, liquidated, punitive and speculative or other similar damages, including, without
limitation, any damages to property or cost of replacement goods, resulting from any breach of
warranty by a product ot any product defect. This paragraph sets forth a Customer's sole and
exclusive remedy with respect to any System, and a Customer shail not have any other remedy or
remedies at law, in equily. or otherwise. Except as expressly set fourth in this Policy, this Policy shall
be binding upon and inure to the benefit of the respective successors, assigns, heirs, personal
representatives and transferees of the respective parties hereto. The term “Customer” herein shall
mean only the initial end user of the System and upon any transfer of the System, only the then
cuwrrent owner of such System; provided, however, the transferor shail have no claims against ASE
except those that acerued prior to such transfer. This policy is only for the benefit of the then current
Customer and there are no third party beneficiarics entitled to enforce any of the terms of this policy.
ASE HEREBY EXPRESSLY DISCLAIMS AND EXCLUDES ANY AND ALL
REPRESENTATIONS AND WARRANTIES, WHETHER WRITTEN OR ORAL, WHETHER
EXPRESS OR IMPLIED, WHETHER ARISING BY CONTRACT. AT LAW, IN FQUITY, BY
STRICT LIABILITY, OR OTHERWISE, WITH RESPECT TO THE PRODUCTS, INCLUDING,
BUTNOT LIMITED TO, ANY WARRANTY OF MERCHANTABILITY, ANY WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE, ANY WARRANTY ARISING OUT OF USAGE OR
CUSTOM, ANY WARRANTY AGAINST DEFECTS, AND ANY WARRANTY AGAINST
INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS UNDER THi
LAWS OF ANY JURISDICTION, INCLUDING, WITHOUT LIMITATION, ANY PATENTS,
TRADEMARKS, OR COPYRIGHTS.

Arclic Salar Engineering, LLC
5018769.2 41 Page




Schedule 1

Miscellanequs Parts and Components {1 Year Parts and Labor)

¢« Pipes
° Fittings
e Water Tank Insutation

Aretic Selar iingincering, LLC
S018769.2 &) Page




Schedule 2

Manufacturer’s Warranty Items (As Applicable to the System)

° Punps

° Control System

e Coils

¢ Chiller

= (Cooling Tower

. Plate Heat Exchanger

s Indoor Radiators

° Water Based Evaporalors

Arclic Solar ingineering, 11.C
$018769.2
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ExhibitE

Customer Materials

Electric power

Dumpster access for disposition of project trash and waste

Access to relevant bullding rooms, garage, roof and other areas as necessary for the installation
Water to fill the underground water storage tanks and entire solar system

Staging area

Provide space for installation of the heat exchanger and solar equipment

Provide space for water storage lanks in the parking garage

Access to restrooms for workers

Pans and functional schematics / cut sheets of mechanical and electrical building services

Electric power for the solar system controls, display and pumps

Conlract No.




Contract No____
Exhibit F

Customer Work

Provide down time on the heating system as required

Open and close the dropped ceiling

Open and close the vertical space required for the piping

Changes fo the existing technical installations in the roof areas, so that solar colleclors can be mounted (e.g. antenna)
Provide access to building ard parking lol for cranes and other deliveries

Farking for workers and delivery vehicles

Access o building operations staff as required (e.g. for building area access, temporarily disabling parts of the sprinkler system
al cerfain times, etc.

Provide insurance coverage for the building during times when the securily system is disabled
Roof penetralions for piping and sealing of those penetrations

Drilling holes through exterior and interior walls for piping in the lower level

Note: All customer work must be completed in a timely manner, consistent with the project schedule,




Contract No.

Exhibit G

Staging Area

Secure area in the underground parking iot where materials and supplies for the project may be stored for later instaktation.
interior space for staging of weather sensilive materials.

Roof and equipment roon.




Coniract No.
Exhibit H

Customer Training

Train up 1o four (4) Chesterfield City employees in the maintenance. support and operation of the thermal solar system. Such
training to be in one class session, conducled during normal business hours.




