
County Council Of Howard County, Maryland 

Introduced by: The Chairperson at the request of the County Executive 

AN ACT pursuant to Section 61 2 of the Howard County Charter, approving a multi-year agreement 

between Howard County, Maryland and Energy Systems Group where Energy Systems 

Group will develop and implement a comprehensive energy efficiency guaranteed savings 

program at certain County facilities that shall include the construction and installation of 

certain equipment, and certain management tasks and the program will result in certain cost 

savings which may be used to finance the constrUCtion and installation of certain equipment. 



WHEREAS, Howard County, Maryland (the "County") has determined where energy 

cost savings maybe realid in County kilities and the County desks to install, construct, 

maintain and manage certain energy conservation measures; and 

WHEREAS, Energy Systems Group, a limited liability company, ("ESG") is engaged in 

the business of providing energy audits, performing the design, construction and installation of 

equipment, and managing certain performance measures that will result in energy cost savings; 

ancl 

WHEREAS, the energy cost savings may, in-tum, be used to finance the purchase, 

design and construction of certain cost saving equipment; and 

WHERJUS, the State of Maryland issued a Request for Proposals for Indeibite Delivery 

Contract, dated August 21,2006, (the "State RFP"), a copy of which is attached as Exhibit A; 

and 

WHEREAS, ESG submitted a proposal and the State of Maryland selected ESG to 

perform services under the State RFP; and 

WHEREAS, the County now wishes to "piggyback", in accordance with Section 

4.1 15(a) of the Howard County Code, on the State RFP based on the proposal submitted by ESG 

to Howard County, a copy of which is attached as Exhibit B; and 

WHEREAS; the County wishes to enter into a Energy Perfommw Contract (%e 

Contract"), the form of which is attached as Exhibit C, with ESG where ESG will provide certain 

design, construction and installation of equipment, and management services Ihat wiIl Lead to 

guaranteed energy cost savings; and 

WHEREAS, the County and ESG wish to enter into the Contract for a tenn that will 



extend beyond the current fiscal year and the Contract requires the County to maintain certain 

equipment; and 

WHEREAS, the Contract requires the payment by the County of h d s  h m  an 

appropriation in a later fiscal year and therefore requires County Council approval as a multi-year 

agreement pursuant to Section 6 12 of the Howard County Charter. 

NOW, THEREFORE, 

Sectio~ 1. Be It Enacted by the County Council of Howard County, Maryland that in 

accordance with Section 61 2 ofthe Howmd C o u q  Charter, it approves the terms of a Contract 

between Howard Couno and Energy System Groups, which shall be in substantrntralfy the same 

form as Ejchibit C attached to this Act. 

Section 2. And Be It Fun%er Enacted by the Counly Council of Howard County, Maryland that 

the County Executive is hereby authorized to execute and deliver the Contract for such term in 

the name of and on behalfof the County. 

Section 3. And Be It Further Enacted by the County Council of Howard Counw, Mavland that 

this Act shall be efective immediately upon-its enactment. 
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SECTION I - PROCUREMENT OBJECTWE 

SUMMARY STATEMENT 

A. The primary purpose of this saIidtaUon is to select a qualified Ilst of Energy 
Service Campantes (ESCOs) who have the capablllty to develop and implement 
comprehensive energy efficfency and guaranteed savtngs program to assist 
verious State agencles in achieving mandated reductions In energy consumption. 
The State plans to enter into indefinite delivery contracts (IDC's) pursuant to Title 
f 2, Subtitle 3 of the State Finance and Procurement Article of the Annotated Code 
of Maryland. Under this approach, Phase 1 of each identified proJect, will be 
c~~lpatitively bid between all pregualified ESCOs, to conduct a delakl  energy 
audit, technical study and preliminary design to identify cost eff~ctive solutions to 
achieve a minimum of twenty percent (20%) reduction fmrn the baseline in annual 
energy usage end a maximum project payback period of 15 years, while 
maintaining or enhancing existing wmfart levels. Note: The 20% annual energy 
reduction from the baseline may be revised at the StateWAgency's discretion if the 

. project can be accomplished within a 15-year payback period. Phase I1 project 
must be calculated on a 13-year term to allow for the fluctuation In Interest rate 
during the construction phase. 

Upon the State's appmval of the recommendations of a Phase II proposal, 
induding a determination of fair and reasonable price for capbl and yearfy 
maintenance casts, the ESCO will implement the earnprehensive energy efficiency 
and guaranteed savings program, provide the funds necessary to cover all of the 
mts assoelated with the program and pmMe a guarantee of the level of energy 
and energy related operational cost avoidance to be achieved thmughout the 
payback period. 

B. The State of Maryland is issuing this Request For Proposals (RFP) to establish a 
list of qualified ESCOs to wrnpete on projects to: 

1) Prwide al  necessary studies and analysis in the form of a detailed energy 
audL and engineering feasibility study (Phase 1); 

2) Pmvide comprehensive energy efficiency and guaranteed savings program 
. (Phase II) at s cost determined to be fair and reasonable by the State. 

3) Develop and implement a plan to reduce energy and energy related 
maintenance cosb; 

4)-At!et~~cp&s~HB-a-U~ buU&mJhe-&W 
deslgn/constructlon phase, (Phase !I), the ESCO shall provide acceptable 
performance measurements in accordance with International Performance 
Measurement and Verification Protocol, IPMVP 2001; see section V, 
Performance Measure and Verification. 

5) Furnish the design and installation of Energy Consenretion Measures 



SECTION 1 -PROCUREMENT OBJECTIVE 
(ECMs) that are consistent with State hc i l i i  master plans and future 
building renovation plans as specified and provided by tha Uslng Agency. 
ECM's may include, but are nut limited to, the replacement or 
repair of existin HVAC controls, HVAC equipment, chillers, boilers, and 
auxiliary equipment, computerkd Energy Management Systems, and 
mtrafit of existing lighting with optimum designed energy eftident lamps 
and electronic ballasts (Phase 11); 

6) Provide training for the facllity operationsand maintenance staff {Phase 11); 

7) Provide maintenance and sewice of everything installed under this contract 
for the duration of the contract period at a cost determined tu be fair and 
reasonable by the State (Phase 11); and 

8) Prwide rnonibn'ng of energy use and  cost^, and an scceptable guarantee 
that the total program costs shall be one hundred percent (100%) covered 
by the program energy and energy related operaffng and maintenance 
savings (Phase 11). 

C. The State intends to solicit quotdons from all qusnfied ESCOs selecbd under this 
IDC for Phase I for each project Once a Phase I conbact Is awarded, the 
successful ESCO will complete the Feasibility Study/Development of Guaranteed 

. Savlngs'program (Phase I) within 180 calendar days following the Notice to 
Proceed. Upon approval of fhe FeaslbtlIty Study/Guaranteed Savings Program by 
the State and the Board of Public Works, the successful ESCO will have up to 365 
calendar days to complete the design and construction of work, unless otherwise 
a p p m d  by the procurement officer. The offeror performing an acceptable Phase 
I study will be the only firm Invited to perform the Phase II work implementing the 
Phase I plan. The Firm would be paid R r  the Phase I study onhr (1) if the Frrm 
performs Phase II, in which case the costs of thelr Phase I study would be 
recovered under Phase I1 compensation, or (2) if DGS approves the Phase I study 
but the Uslng Agency for any reason elects not to implement it, in which case the 
Uslng Agency would be required to pay for the Phase I study out of the Agency's 
funds, subject to appropriation, at the prlce agreed to in the Phase I contract 

D. The sntidpated seredon of ESCOs under this agreement will be within 120 days 
of the receipt of technical proposals. 

E. The State reserves the right to apply, before or after award of the contract, any 
reciprocal prefetenm for Resident Bidders as set forth in Section 14-401 of the 

-- Sta_te~nan~-aaddPm_e.~~m~~MrtIcLed-thaAnnoDtatedted~e~ff MatyIand,.at n~ 
additional cost to the State. As allowed by Section 14-40I(d), a nonresident 
bidder or offeror submitting a bid or proposal shall attach to its bid or proposal a . 

copy of the current statute, resolution, policy, procedures, or executive order of the 
resident state of the nonresident bidder or offemr that pertains to that slate's 
treatment of nonresident bidders or offirors. A resident offeror is defined as a 



SECTION I - PROCUREMENT OBJECTWE 
the State of Maryland, employs Maryland residents, and regularly conducts 
business within the State. The term Includes subsidiaries, divisions, and bmnches 
headquartered outside of the State of Maryland. 

2. SUBMITTAL INSTRUCTIONS 

A. Thls solicitation shall be conducted In accordance wlth and is subject to the Code 
of Maryland Reguladons (COMAR) Title 21, and Shte Finance and Procurement 
Artide, except as otherwise Indicated. 

6. Any selection made pursuant to thfs solic~rtation Is tenWve, and may be executed 
by the State onty upon appmval by the Board of Public Works of Maryland. 

C. Technlcal Proposals wfiI be accepbd from flms that offer a qualified design team 
etther in-house or under conbact to them to prwide the wmp& kesibility study 
and design sentices required fbr EPC projects, qualified maintenance personnel to 
pmide preventhe maintenan.= and service throughout the length of the contract, 
financing for all capital costs of the project, and a guarantee of energy savings 
throughout the Ilfe of the project finandng. 

D. Transmittal Let* A tmmmlttal letter must accwnpany the technical pmposal. 
The purpose of this letter is to transmit the proposal and acknowledge the receipt 
of any addenda. 7h8 transmittal letter should be brief and signed by an individual 
who Is authorized b commlt the Ofkrar to the services and requirements as stated 
In this RFP. Only one transmittal lettbr is needed and It does not need to be 
bound WW the technical proposal. 

:Em An unbound on'ginal and flve (5) bound copies of the Technlcal Proposal must be 
recelved by the Procurement Officer, at the address listed, no Inter than 11 :00 
a.m., (local time) September 20,2006 in order to be considered. It is the 
responsibility of the offeror b ensure receipt of pmposal to the Pmrement 
OfFicer by the due date and time. Proposals recehred afbr due date and time will 
be returned unopened. An electronic vemksn (diskette or CD) of the Technical 
Proposal in MS Word format must be enclosed with the original technical proposal. 
Insure that the diskettes are labeled wlth the Date, RFP title, RFP number, Ofbmr 

name and packaged with the original copy of the technical proposal. 

F. Requests for extension of this date or time will not be granted. ORetors mailing 
proposals should allow sufficient mail dellvery time to ensure timely receipt by the 
Procurement Officer. fi@ptap&ddIn,cLPMM2- 1. .0 .5 . . .CT2.1.Q, .pmp~saI~ 
received by the Procurement OfRcer after the due date, September 29,2008 at 
1 1 :00 a.m. (local ti me) will not be considered and returned unopened. Proposals 
may not be submitted by e-mail or facsimile. Proposals wilt not be opened 
publicly. 

G. sealed Rop~safs must be submbd to Debbie Pemra. Department of General 
Senrlws Procurement 8 Logistics 301 W. Preston Street, Room M-10 Baltimore, ,.........-.-................... ..........-.--.--- v .----,--....... -----. s - -  
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Maryland 21201 no later than 11 :00 am on September 29,2006 

Pre-proposal conference will be held on Tuesday, August 29,2006 at 1:00 p.m. at 
301 West Preston St, 14*floor conference mom. Attendance Is not required but 
highly recommended, 

H. The Pmposal, if submitted by an individual, shall be signed by the lndhridual; if 
submitted by a partnership, shall be slgned by such member or members of the 
partnership as have authority to bind the partnership: If submitted by a corporadon, 
shall be signed by an officer, and attested by the corporate secretary or an 
assistant corporate secretary. If not signed by an officer, as aforesaid, then must 
be attacbed a copy of that portion of the By-Laws, or a copy of a Board resolution 
duly certified by the corporate secretary, showing the authority of the person so 
signing on behatf of the corporation. 

1. The Ofbror shall review all certificates and affidavits contained in the RFP and 
should elther ex& w be prepared to execute them, as appropriate. in the 
event that they cannot be truthfully executed, the Offeror shall so notify the Stete. 

3. PROCUREMEN% METHOD 

A. The pmcunement method being utilized in the conduct of this project is 
Compettb've Sealed Proposals In accordance with C O W  21.05.03. 

6. SelectiDn of ESCOs under this agreement will be made b those successful 
Offerars whose Technical Pmposats are determined to be the most advantagwus 
to the State. Proposals shall be evaluated based on ttre evaluation criteria listed in 
SecUons VI and VlI of thfs RFP. 

C. Proposals will not be opened publicly, but shall be opened In the presence of the 
DGS Proposal Evaluation Committee. The reuisbr of Pro~osals will be ooen to 
public inspection onlv after final award of the Contract. 

D. A maximum of five (5) respondents based on the hlghest mnked firms with a 
mfnlrnum score of 80% will be selected. 

D. fhis agreement will be effeothre for a perlod of 24 months effeethre April 7,2007 
following BPW approval with the unilabral option for hrvo additional 12 month 
periods. If a prequallfled ESCO cornpletm Phase t of a project after the period 

. - . - . . -  has-expired, -the-ESCO-may-be-awarded-the.~ase-lI-~~rk-for-thatspedff~.pmJect.-.-...----- 

4. CONTRACT AWARDS 

A. Phase I Contmcts will be awarded based on selection criteria as specified in 
Section IV, Item 2 of this RFP. 

B. h d i ~ d d  contracts for Phase I work (see Section IV - Scope of Work) awarded 

0 
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dollar limit, but must be approved by the Board of Public Works. 

C. The State's selection of successful Offerom under this agreement does not bind 
the Stab or the Offeror to enter into any Phase I or Phase II  contracts. 

5. ISSUING OFFICE AND PROCUREMENT OFFICER 

--I- Issuing-Office: -0fRm-af-Procurementand-lrogidcs- 
Department General Senrims 
Address: 301 West Preston Stmet, Room M-10 

Baltimore, Maryland 21201 

Phone: (410) 7674945 to request bid documents 
Facsimile No.: (41 0) 333-5 1 64 
Procurement Officer: Debbie Pewra (41 0) 767-4945 

Debbb.oecora~das.state.md.us 

For all mbrs arislng prior to and indudfng final ESCO selectian under this agreement 
and far (I) all purchases, orders, changes or modifications during perfurmance of the 
contracts awarded under #is agreement, and (2) all disputes adsing under the contracts 
subsequent to final award, the point of contact in the state for purposes of this RFP 
and any contract awarded under this RFP is the Procurement Of f i r .  No State or DGS 
employee, officfal or repmsentatlve has authority to change requirements of the contract 
except the Procurement Offfcer or his or her designated Representative subject ta the 
limits of their authority and other limbtlons imposed by law. 

6. CONTRACT WirH GOVERNMENT ORGANtZATIONS OTHER THAN DGS 

A. Pursuant to Artlde 41, Sedan 18-201 of the Annotated Code of Maryland, except 
as provided in (b), the folfming entitles may purchase mabrials, supplies, and 
equipment under this contract 

I )  A county or Baltimore City; 

2) A municipal corporation; 

3) A govqnmental agency in the State with Primary Pmcunement Authority; 

4) A public or quasi-public agency that 
..... 

(a) recehres State money; and 
(b) is exempt fmm taxation under Section 501 (cX3) of the Internal 

Revenue Code; 

A private elementary or secondary school that 

(a) either has been issued a cedflcab of approval from the state . . . . . .  



Board of  ducati ion or is accredited by the Association of 
Independent Schools; and 

(b) is exempt from taxation under Seclion 501 (c)(3) of the Internal 
Revenue Code; or 

6) A nonpublfc insfitutlon or higher education under Sectfon 17-106 of the -- - Education-ArHde. - - 
B. A private elementary or secondary school or B nonpublie institution of higher 

education may not purchase religious matedals under this contract. 

. C. Ths right to purchase under thin section shall be in addition to, but not in 
substitution for, the applicable purchasing power granted to any of the listed 
entitles pursuant b any statutory or charter provision. 

All purchases under this contract by any such entity which Is not a unit or agency 
of the State of Maryland for which the State of Maryland may be held llable in 
contract (1) shall w n s t i i  a purchase or wntmct between the Contractor and 
that entlty only, (2) shall nat constitute a purchase or contract of the State of 
Maryland, (3) shall not bindlng or enforceable against the State of Maryland or any 
of its units or agencies, and (4) may be subject to other berms and conditions 
agreed to by the Contractor and the purchaser. Contractor bears the risk of 
determining whether or not any entity from which the Cantraetbr recehres an order 
under the contract is a unit or agency of the State of Maryland such that the 
contract may be enforced against the State of Maryland. 



In this RFP, the follwving terms have the meanings indicabd: 

. A uApproved Equaln means those suppllesles or serdces, w compatible Items of 
wnstruction whose quality, design, or performance chaw&risffcs are functionally 
equal or superior to an item specified. 

"Change Order' means a written order signed by the responsible Pmcurement 
Officer, d i d n g  a Conbactor to make changes which the changes dause of a 
contract authortzes the Procurement Officer to order with or without the consent of 
the Contractor. 

"Codem means the Annotated Code of Maryland. 

'COMAR' means the Code of Maryland Regulations. 

"ConsuIting engtneer* means the State's designed representative for design and 
engineering oversight 

"Contract" means the wrltten agmement executed between the State and the 
successful Offemr, covering the perbmance of the work and furnishing of labor, 
services, equipment, and materials, by which the Contractor is bound to peFfarm 
the Work and furnish the hbor, senrlces, equipment and matedals, and by which 
the State is obligated to compensate them, therefore at the mutually established 
and accepted rate or price. The Contract shall include the Technical Pmposal, 
RFP and smendmentdaddenda themto, plans and specifications developed by 
the Contractor, Conhct forms and bonds, notice to proceed, and any wdkn 
change orders and supplemental agreements that are required to complete the 
constructfon of the Work In an acceptable manner, Including authorized extensions 
thereof. (Said documents are sometimes referred to as the "contract docurnenb.") 

%ontractor" means the person or organizalion having direct contractual relation 
with the State for the execution of the Work.' If the Contractor hereunder is 
comprised of more than one legal enthy, each such entity shall be jointly and 
severally liable hemunder. 

'Cantract DocumanW means this RFP, all addenda b the RFP, the successful 

1. uContnact Pricem means the amount payable to the Contractor under the Contract . . . . . .  
terms. 

J. aContract mmem means th number of calendar days shown in the contract 
documents indfcating the h e  . allowed . for the mpletlon of the work contemplated . . . . .  - .  . . . . . . . .  _ .  . - a .  



K. 'Critical Path Method (CPM)" means a sehedulinglmanagement tool showing a 
network or work elements or ectfvities for e construction project 

L. . "Day" means calendar day unless otherwise designated. 
M. wDepartmenr means the Department of General SBNICBS, Slate of Maryland. 

--- N;--q[3GSumeans-the-Department-of-6eneml-Senrices,-ShWof-Marytand.-- 

aErnployeea means all employees of the State of Maryland, whether classified, 
unclassffced, or employed under a penanal services contract of employment. It 
does not Include independent contractors or successful Offerors. 

"Notice to Pmeedn means a WUen notice to the Contractor of the date on or 
bebe  which they shall begin the prasecution of the Work to be done under the 
Contract. 

'OEDm means the Oillce of Engineen'ng and Deslgn of the Maryland Department of 
Generat Services. . 

'OPLm rneans the OMce of Procurement and Logisties of the Maryland Department 
of General Services. 

'Ownet' means the Stab of Maryland or that Agency of the State admlnisbgting 
the contiact 

'Payback Periodn means the amount of tlme, in years, that the State wll need b 
pay f9r the cost of the project, including all planning, engineering, design, 
construction, startup, training, on-going maintenance, and interest for the length 
of the loan period. 

'Payment Bondm means the secun'ty In the form apptwed by the Department and 
exewted by the Contractor and its surety, subject to Tftk 17, Subtitle 1 of the 
State Flnance and Procurement Article of the Annotated Code of Maryland. 

mPerformance Bondm means the security in the form approved by the Department 
and executed by the Contractor and the surety, guaranteeing complete 
perfnmance of the Contract. 

- - -  W., ,~~lans~andSpedficat i~~~ean. . the~~fi iuaI~wns~~ti~n~drawlngs~and~ -- 
spedfiwtlons developed by the Contractor and appmed by the State. 

X. aProcurement Officer" means that person described by the State Finance and 
Procurement M e  and C O W ,  and designated by the Secretary ta make 
decisions with respect to the administration of the work when a project is 
administered by DGS. When a project is being administrated by the Using 
Agency, that particular Agency will designate its procurement officer. . . . .  The . . . . . . ' .  . . _:. . 

. . . . . . .  . . 13 



procurement Mcer  will be identified'at the job initiation conference. 

Y. *Energyn means electricity, fuel, chilled water, steam and water, purchased or 
- generated on-site. 

Z 'Operallons Costsn means costs of personnel labor, maintenance materials and 
contract services, directly associated with operating and maintaining building 

- ~ l i g h t l n g ~ Y A 6 - a n d - o t h e ~ e n e r g y - m s ~ m i n g - s y ~ t e m s . -  

M 

AB. 

AC. 

AD. 

A€. 

AF. 

"Cost AvoManeen means the dlffimnce between curtent and baseline cost, 
basellne cast being what current cost would have been had no energy effidency 
measures been implemented. Saseline cost also reRects variation in weather 
sevedty, occupancy, equipment loads, operating patterns, and energy rates. . 

'Repair' means to restore after hjury, deterioration, or wear, to mend, to renovate 
by such means as eppmpriate and to supply such materials and labor as 
necessary to render the item to be repaired sound, solid, true, plumb, squane, 
even, smooth, In compliance wlth contract or warranty, and fully wrvlceable; and 
upon completion of such repair, unless otherwise stated to be In such conditions 
as to present a first-class finished work, or in instances wers the repaired item 
serves as a base for additional flnlsh, the repaid work must be such as to permit 
a first-class flnlsh to be applied without extra cost to the Stab. When the word 
"repaip Is used In connection with machhery or mechanical equipment it shall 
mean, in addition to the above, rendering the equipment completely ee~ceable 
end efficient and ready for normal use for which it was intended originally. 

"RFPm means the Request far Pmposal. 

"Secretarym means the Secretary ofthe Deparbnent of General Services, State of 
Maryland. 

VStateP means the State of Maryland, which includes its agencies, deparbnents, 
units, and its oMdals and employees when acting within the scope of their 
authority and in the course of their official duties. 

mSubconbacbr' means only those having a direct contract with the Contractor. It 
indudes one who fbmlshes material worked to a special design according b the 
plans and spedfications for the "Work." It exdudes one who merely finishes 

A 8Successful Offmr" means the entity to whom a contract is awarded es a result of 
this RFP. 

AH. 'Surety" means the corporate body bound as required by bw for the full and 
complete performance of the contract by the Contractor or far the payment by the 
Contractor to subcontractors and suppliers. - .  . . .  . . 

. . . . 
. . .  . . . . . . .  . . .  , . .  
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I "Workn means the furnishing of all labor, materials, equipment, s e ~ & s ,  utilities, 

ArchitecturallEngineedng and other design services, financing, wst savings 
guarantee, maintenance, training, and other incidentals necessary to the 
successful completion of the project and the carrying out of all the duties and 
obligations imposed upon the Contracbr by the Conttact 

- AJ. 'Written Noticem means notice in writlng if delivered in person to the individual or to 
! -..---- themember -o f - the . f i rm~r -~an-of f i~~d- t f ie -~~~mt i~~~-~h~m- i t - is~~te~ded~of  

delhmed.by regkbred mail, or other means penftted by law, including ernail, to 
,the last business address. For putposes of written notice required to be delivered 
or sewed on the State, its agency(ies), departmen?&), unit@), employee(s), or 
officefls), delivery by electronic means, Including ernail and facsimile, shall not be 
considered 'wtltten notice." 

AK. "State's Approval' means it is approved in writing by a DGS or Using Agency. 

AL "ECMW means Energy Conservation Measures. 

AM. *ESCOm means Energy Service Company. 

AN. 'MEW means Maryland Energy Administration. 

AO. EMM means EmarylandMarketplace 

In the RFP, such bms as gprop&e~I *developer", end uoffemP are used interchangeably 
to refer to the offemr prior to selectlon of the successful offeror. Similarly, such terns as 
%elected developer", %eleded contractor", "selected offeror", or nsuccessful ofhot" are 
Used interchangeably to reft3r to the successful offeror or list of approved offerors 
subsequent to selection. 



1. CANCELLATION OF RFP OR REJECTION OF OFFERS 

A. The State reserves the rlght b cancel this Request for Proposal at any time before 
the date set for receipt of affers. 

B. The State reserves the right to reject all proposals at any time prior to final award. 

2. DEBRlEFlNG AND UNSUCCESSFUL OFFERORS 

A. Unsuccessful Offerow Mil be notified in writing pursuant to COMAR 21.05.03.08. 

B. Unsuccessful Offemis may request in writing, a h a 1  debriefing. The request 
shall be addressed to the Procurement Officer, and received within seven (7) 
days, following notification of award. 

A Additional informatbn, clarifications, and amendmen& desfnsd by a pmpecthre 
Offemr regarding the RFP shatl.be requested g& in writing from the Procurement 
Officer no later than ten (10) calendar days prior to the pmposal due date. 
Requests shall Include the RFP number and name of project, and shal be directed 
to the Procurement ORlceri ORAL EXPUNATIONS OR INSlRUCTfONS WILL NOT 
BE BINDING AND WILL NOT CHANGE THE TERMS OF MIS RFP. Written addenda wlll 
be binding. Any addenda resulthg from these mquests w amendments wlll be maned to 
aB listed holders of the RFP. The Offemr shall acknowledae the receipt of all addenda in 
its Te-l Pro~osal. 

B. The State reservea the right to amend the RFP at any time prior to preliminary 
award. Amendments wlll be incorporated lntu and handled as addenda. If the 
time and date for recelpt of proposals does not permit incapration of addenda, 
he  due date will be delayed accordingly, and nated as such within the addenda; 
or, if necessary, by FAX, Certified Mail or Telephone, and confirmed by the 
addenda. 

A MODIFICATION AND M D R A W A L  OF PROPOSALS 

A Withdrawal of or modifications to proposals shall be e m  only if wdbn notice 
thereof is recshrsd prior to the tfme and the place specified for proposal due date 
and time In the Request for Pmposal. A notice of withdrawal or modrfiwtlon to a ----- pmp~sal~most 'be~slgnd.~ l f~an-~f fer fs~wlthdram- in-~~%~rdan'~~~~Hh~re~~~iat ion~~-~  
the bid secutfty, if any, will be returned to the Mferor. 

6. Any proposal received at the placed designated in the solicitation after the time 
and date set for recelpt of offers is fate. Any request for withdrawal or request for 
modiflcatlon received a&r the time and date set for recelpt of pmposals at the 
place designated it late. 

. . . . .  C. A lab proposal, late request far modificatbn, or late request for withdpvql iyay . . .  
D. only be wnsidered in accordance with COMAR 21.05.02.10. . . - -  - . . 





A . This contract is not a mconstructronm contract, nor is it a wntract for architectural or 
engineering services, even if, in the course of perfarmance, the Cantractor or Its . 

' subeantractars andlar sub-consultants may perform some construction or 
archibcturaVengineering services. Tbls contract is an 'energy performance 
contract" as defined in SectIan 1 1-lOl(h) ofthe State Finance and Procurement 

. Article of the Annotated Code of Maryland. The State is not responsible for and . - I--- m k e ~ n o w a r r a n t y - o f f h e ~ ~ ~ ~ ~ c y . o f a n y - i n f b n Z h e - R F P - - - - -  
r e s p h g  the State's facilities and the State is not responsible for: 

1) Subsurface or latent physlcal conditions at the site differing matedally from 
those indicated fn the RFP or othenrvfse indicated by the Stae or 

2) Unknown physical mdiBons at the slta of an unusual nature, dlftering 
materially from those ordinarily encountered and generally recognized as 
Inherent in work p d d e d  fur in the contract 

B. ORerom acknowledge that the contract which will nesult from this procurement: 

1) Is not a contract for mwnstructionm as defined In State Finance and 
Procurement Article ("SF) Section 11-101(e) of the Code or as defined in 
COMR 21.01.02.0 1 b[ZO); . 

2) Is not a contract for *architectural senricesm as defined in SF Seetlon 11-1- 
1 (b) of the Code or as defined in COMAR 21 .01.02.01 B(6); 

3) Is not a contract for hngineering senrfcesm as defined In SF Section 1 1-1- 
1(b) of the Code or as defined in COMAR 21.01.0201 0(37); Is not a 
contract for *maintenancem as defined In COMAR 21.0 1 .O28(53); and 

4) Is not a contract for asenrioesm as defined In S F  Section 1 1-1 01(s) of the 
Code or in COMAR 21.01.02.01 b(79). The parties agree that the conhct 
is one undefined in conditions, design, bdd, maintain, finance, and 
guarantee cost savings, as provided in the RFP. Therefore, none of the 
provisions required by law to be Included in contracts for marchitectural 
servi~~8, '  B~n~truCfion,' "engineering services,' mmaintmance,B or 
%erVicesm are applicable to this contract and shall not be Implied or 
Incorporated Into this contract except to the extent that they are made 
applicable by express provisions of the contract documents. 

1 .  PUBLIC INFORMATION ACT 

Offerom should give spedflc attention to the Identification of those portlons of their 
proposals which they deem to be confidential, proprietary information or trade m t s ,  
end provide any justification of why such materials, upon request, should not be disclosed 
by the Owner under the Maryland Public Information Act, State Government Artfcfe, T i e  
10, SubtitIe 6, Annotated Code of Maryland. . . . '  . . . . . . 

. . . .  

12. MINORITY BUSINESS ENTERPRISE REQUIR€MENTS 
1 8. 



If the pmject value exceeds $50,000 based on Phase I1 oanstruction cost, an overall 
mlnimum MBE goal of 25% of the total dollar value of Uw contract is to be provided 
directly or Indirectly from a11 certified minotlty business enterprises. However, individual 
and unique goals for each project may be assigned that may be ditbrent based on 
potential av~iilability af MBEk for the wurk and location. 
Enclosed 1s a separate package of instructions and documents. 

A A minimum of seven percent (7%) of the total dollar value of the cantmet is to be 
provided di-y or indirectly from certified rnlnority business enterprises classltted 
by the certification agency as African Arnericanswned businesses: 

B. A minimum af ten percent (10%) of the total dollar value of the contract Is to be 
provided directly or indirectly from certiffed minorfty business entetpdses classified 
by the certification agency as w o m e n ~ e d  businesses. 

ARREARAGE 

By submitting a tesponse to this salfcitation, a vendor shall be deemed to represent that it 
is not in arrears in the payment of any obligations due or owing the State of Maryland, 
including the payment of taxes and ernployek benefits, and that f shall not 
became so In armits during the term of the contract Id selected for contract award. 

ANNOUNCEMWTAND NOnFlCATlON OF AWARD 

Announcement of award and Successful Mfemr notification of award will be published on 
EmarylandMarketplace for each task awarded under thls confraci 

EXECUTION OF CONTRACT 

A. After the successful OfSeror has been selected, the Department shall forward the 
format contract and the forms for the Payment and PerFomrance Bonds (Phase II 
only), Contract Affidavit, and MBE Utllizatfon to the su~eessful Offemr fur 
execution. The Offeror shall exewb the contract and return it with fully executed 
Payment Bond, Performance bond, Contract Affidavit, Guaranteed Energy 
Savings Insurance (if required), Certificates of Insurance, and MBE Utilization to 
the Department within 15 days after receipt of same. 

B. After recelpt of the properly executed contract form and other required documents, 

---.. -.------ the ~eparbnent wlll ex&& the Contract within 90 days and f&ard the 
--KfFferor a copy. liUe event the Sm-ils  to execute the Contract 

withln the 9 M a y  period, the Ofktror will have, as its only remedy, the option to 
declare the contract terminated wlthout any liability by the State or to accept an 
extended period for execution by the State. 

16. FAILURE TO EXECUTE CONTRACT 

Failure of the .Ofhror to execute the conbact and file acceptable bonds within the time 
provided shall ba just cawe for: the payment of the penal sum of the bid.bond or.othy bid . . . . . . . .  . . . .  . . . . .  . . 
seartity. . . 
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SECTION 111 - GENERAL CONDITIONS 

PERFORMANCE AND PAYMENT BONDS 

The successful Meror shall, prior to the execution of the Phase 1 portion of any assigned 
project, p h k h  pehrrnance and payment bonds from a Surety company authorized to 
do business in the State of Maryland, properly executed in favor of the State of Maryland, 
each bond to be in an amount not less than 100% of the amount of the sum of the Net 
ECM cast. 

OWNER'S RESPONSIBIUTIES 

The Owner: will fumfsh information and description of the physical characteristics 
and capacity of equipment to be affected by this pmfect. 
Information or services under the Owner's control will be furnished by the Owner 
wfth reasonable promptness b avoid delay in the orderly progress of the Work. 

The Owner will conftrm all verbal instructions ta the Contractor in wrlting. 

The foregoing are In addition to other duties and msponslbilitles of the Owner 
enumerated herein and especially those In respect to Work by Owner or by 
separate Contractors, payments and completion, and insurance. 

Nothing in thh Section shall make the State responsible to the Contractor for 
information furnished by the State. 

CONTRACTOR'S RESPONSlBlUnES 

A, The Contractor shall supervise and direct all phases of the work, udng its best skill 
and attention. The Contractor shall be solely responsible far all feasibility studies, 
design and wnstnktion means methods, techniques, sequences, and procedures 
and for coordinating all portions of the Work under the cantract, including 

. measurements and verjfication. 

B. The Contractor shall be responsible to the Sbte for the acts and omissions of its 
employees, subcontractors, end their agents and employees, and ather persons 
performing any of the work. 

C. The Contractor shall confine operations at the sib to areas permitted by law, 
ordinances, permits, the contract documents, and as required b maintain building 
operations, and shall not unreasonably encumber the she wlth any materials or 

D. Cutting and Patching of Work (Phase I1 only): 

1) The Contractor shell be responsible fbr all cuttlng, fitting, or patchlng that may 
be required to complete the Work or to make its several parts fit together 
P ~ P ~ W  . . 1 -. 

- .  . . . . . . 
2) The Contractor shall not damage or endanger any portion of the work or 

the Work of the Owner or any separate Cantract~r by cuttlng, patchhg, or 
otherwise altering any Work, or by excavation. The Conbsctor shall not cut 



SECTION 111 - GENERAL CONDITIONS 

or otherwise alter the Work of the Owner or any separate Contractor 
except with the written consent of the Owner and of such separate 
Contractor. The Contractor shall not unreasonably withhold from the 
Owner or any separate Contractor his consent to cutting or otherwise 
altering the Work. 

E. The Contractor shall perform all Work in accordance with the lines, grades, typical 
cross sections, dimensions, and other data requlred by the contract documents or 
as modified by written orders, hcluding the furnishing of all materials, senrices, 
implements. machinery, equipment, tools, supplies, transportation, labor, and all 
other items necessary for the satisfactory prosecution and mmpletlon of the 
project in fuB cornpliince with the requirements of the contract documents. 

F. Indemnification: To the fullest extent permitted by law, the Contractor shall 
indemnify and hold harmless the State and its agents and employees from and 
against al clalms, damages, losses and expenses, lnduding but not Iimlted to, 
attorney's fees aiislng out of or resulting from the performance of the work, 
provided that any such claim, damage, loss, or expense: 

is atbibptable b bodily injury, sickness, disease, or death, or b 
Injury to or destruction of tangibie property (other than the Work 
itself) Including the loss of use resulting there from; and 

is cawed in whole or in part by any negligent act or omission or 
breach of contract of the Contractor, any subcontractor, anyone 
directly or fndimctly employed by any of them or anyone for whose 
acts any of them may be liable, regardless of whether or not it Is 
caused in part by a party Indemnified hereunder. 

3) The obligations of the Contractor under this paragraph shall include the 
liability of its Arehitacts, Engineers, agents, employees, subcontractors at 
any tier and their employees, agents and subcontractors arising out of (a) 
the preparation or approval of maps, drawings, opinbns, reporb, sunreys, 
change orders, designs or.speclficatIons, or (b) the gMng of or the failure 
b gbe directl ons or instruction by any of the above, or the performance of 
any of the work required under the Contract 

Such obligatlon shall not be construed to negak, abridge, or'otherwise 
reduce any other right or obligation of indemnity which would otherwise 
exlst as to any party or person described In this paragraph. 

2) In any end all claims against the Stab or any of its agents or employees by 
any employee of the Contractor, any subcontractor, anyone directly or 
indirectly employed by any of them or anyone for whose acts any of them 
may be liable, the indemnlflcatfon obligation under this paragraph shall not 
be limited In any way by any llrnitaffon on the amunt or type of damages, 
compensation, or benefits payable by or for the Contractor or any 

.-.-.A ......- s u b e o n t r a ~ ~ ~ u n d e r - w o ~ - - - - - - - -  
beneflt acts or other employee benefit acts. 



SECTION 111 - GENERAL CONDITIONS 

A PrawIn~s: The Contractor shall do no Work without approved contract drawings, 
specffiwtfons, andlor instructions. For an approved prolect, drawings shall be 
provided by the  ont tractor as required in Section 1V - Swpe of Work. Drawings 
shall in general be drawn to scale with major equipment and Iocaffon dimensions 
clearly indicated, and symbols used shall Indicate mabrtals and structural and 
mechanical requirements. Drawings shall be in conformance with the DGS 
Procedures Manual far Professional Sewices (latest ediff on). When symbols are 
used, those parts of the drawings are of necessity dlagrarnmatic; and it Is not 
possible.to Indicate all connections, fitting, fastenhgs, etc., whlch am required to 
be furnished far the proper execuff on of the Work. Diagrammatic Indications af 
piping, ductwork, conduit and similar items in the Work are subject to field 
adjustment in order to obtaln pmpkr grading, fittfng, passage over, under or p k t  
obstructions, to amid exposure In finished moms and unsightly and obstructing 
conditions. The Contractor shall make these adjustments, at no increased cost to 
the State. 

1) Co~ies Furnished: The Contmctor shall furnish the State five (8) copies of 
the drawfngs and speeiffcations. 

2) Co~ies at the Site: The Contractor shall keep In the job site office a 
complete set of all drawings, specfficablons, shop drqwings, schedules, 
etc., in good order and available to the State. Additionally, one set of all 
confract drawings shall be maintained aslbuflt d-ngs. As-bulk drswfngs 
shall be marked upon by the Contractor In the field on a regular basis to 
record all changes in the Work as they occur, and the exact location of all 
exposed and concealed pipe runs, valves, plugged outlets, deanouts, and 
other control points including elecblcal conduits and duck, In such manner 
as will provide a complete, accurate nas-buiRu record. The location of pipes 
or control points concealed underground, under wncrete, in chases or 
above hung ceilings shaH be dimensioned. BAs-bullP drawings, both hard 
copy and on CD, shall be de%vered to the State, as a conditton precedent 
to final acceptance of Work 

3) Ownershla: All documents remain the property of the State. They must not 
be used on other Work. They shall be returned to the Stab upon its 
corn pleff on. 

-. B. .._-&me Scale Detail Ddnas :  The Contractor shall furnish, when the State d!rects, 
additional lnstnrctions, in the form of large scale developments of the drawings 
used for bidding, or to amplify the specifications for the proper execution of the 

- Work. These shall be true developments of the bidding documents and 
reasonably infwable there from. The Work shaU be executed h conformity 
therewith. 

C. irnensions: The Conhctw shall carefully check all dimensions prjor to execution . . 
f f  the particular Work. Dimensbk fw ibms h be fitted into'wnstktiori ' 
conditions at the job will be taken at the job' and will be the responsfblllly of the 
Contrsctar. No extra will be allowed by reason of Work requiring adjustments In 
order to accommodate the partrcular Item of equipment 



SECTION Ill -GENERAL CONDITIONS 

D. Smcifications: Proper CSI formatted construction specifications shall be produced 
and submitted far the State's approval. 

21. SHOP DRAWlNGS AND SUBMlTTALS 

k After checking and verifying all field measurements and after complying with 
applicable procedures specified in the contract documents, the Contracbr shall 
subrnlt to the State far revlew and approve!, in accordance with the Contractor's 
schedule, shop drawings or other submittals which will bear a stamp or speeffic 
written indication that the Contractor has satisfied their ~esponslbility under the 
contract documents with respect to the review of such submlssfons. The dab on 
the shop drawing will be completed with respect to quantities, dimensions, 
spedfied performance and design criteria, materials and similar data to enable the 
State to review the infbrnlation as required. These drawings shall be prepared in 
conforrnlty with the best practice and standards fur the trade concerned. Due 
regard shall ba given to speed and economy of fabrication end erection. 

B. All shop drawings must show the name of the project and the Department conkact 
number. 

C. S i  of Drawinas: All shop drawings and details submitted to the State for approval 
shall be printed on sheets of the same size as the contract drawings specified in 
the Department of General Services Procedures Manual h r  Professional Services 
(latest editionh When a standard of a fabricator is of such size to pdnt more than 
one dtawing on a sheet of the size of the required drawings, this Is acceptable. 
Sheets large then the required drawing size will not be accepted except when 
specifically permitted by the Department of General Services. Shop details 
supplied on a sheet of letter size (&%-in. by 1 I-In.) are acceptable for schedules 
and small details. 

temsfar: shop dReauired:ngs shall be required 
&all items whhh are speoMcally febricated for the work or when the assembly of 
several items Is required for a working unit Shop drawings are required for all 
reinforcing and structural steel, speeially.made or cut masonry units, 
miscellaneous metal work, specially made millwork, plaster molds, or moldings, 
marble and slate, special rough hadware and all heating, ventilating, piping, 
plumblng and e!ectrical Ikms requiring special fabrication or detailed connections 
Including refrigeration, elevators, dumb waiters, laboratory equipment, ducts, etc. 

. ---. -- ---.-.-.-.- - .----L--LI - 
E. Codes Reauired: Cantractor shall sipply eight (8) cdpies, one (1) copy for theM-'"'-' 

State's consulting engineer's fik and two (2) copies for the Department, five (5) 
copies shalt be returned to the Contractor after review. 

F. Examtnation and Aoumal: The State will examine and return shop drawings with 
reasonable promptness, noting desired oqirections, or accepting or rejecting them. 
The Contractur shall assume a mlnfmum review time of hvo (3) weeks when . - - .  . ....--.. . a m . .  .... . .... . .... . .-....... . .  . . 
subrnitb'ng items for the shte's approval. 

G. Field Dimensfans and Conditions: The State ts not responsible for the check of 
dimensions or exlsting conditions In the field. This is he sole responsibility of the 

23 



Contmctor. No wnslderatlon will be given to change d e n  due to dsting field 
conditions. 

H. Resubmission: When the State notes desired corrections, or rejects the drawings, 
the Contracbr shall resubmit the drawings with corrective changes. 

1. Contractor's ReswnslbiW: Unless the Contractor has, In writlng, notifled the State 
t~ the contrary at the time of the submission, the Stab may assume that shop 
drawings and submittals are In conformity with the contract documents and do not 
invoke any change in the Contract price or any change which will alter the space 
within the structure or alter the nature of the building from that contemplated by the 
canbct documents. 

J. State's Notations: Should the Contractor consider any rejeotfon or State's notation 
on the shop drawings to cause a change in the cast of the work from that required 
by the contract documents, then the Contractor shall desist from furher action 
relative to the Item he quesths and shall noti@ the State, in writing, within ffve 
days of the additional or less cost involved. No Work shall be executed until the 
entire matter is claritled and the Contractor Is ordered by the State to p&ed.  
Failure of the Contractor to serve written notice as above required shaIi constitute 
a waiver of any daim in relation thereto. Shilarly, should Ehe State's notation or 
change involve less Work than Is wvered by the contract documents, the 
Cantractor shall allow the State an squbble credit resulting from the change in the 
Work. 

22. COST AND PRICE CERTIFICATIONS 

-Cost and Price CerWIcation, for Pham II only. 

A. The Contractor by submitting cost or price information certMes that, to the best 
knowledge, the inforrnaffon submitted is accurate, complete, and current as of a mutualfy 
determined specffied date prior to the conclusion of any price discussions or negotiations 
for: 

m(l) A negotiated contract, If the total wntract price is expected to exceed 
$100.000, or a smaller amount set by the procurement office; or 

=(2) A cham order or cantmct madificatlon, axpecteci to exceed $1 00,000, .pr 
smaller amount set by the procurement officer. 

%. The price under thk wntract and any change order or modlficatlon hereunder, 
including prdt or fee, shall be adjusted b exclude any significant price increases 
occurring because the Contractor furnished cast or price information which, as of the date 
agreed upon between the parties, was inaccurate, Incomplete, or not cumnt" 

23. INTENT OF THE CONTRACT DOCUMENTS 

It is the intent of the contract documents 'to requlk the ~ o n t & t o r  tompertom all of the 
work necessary to complete the project 



SECTION Ill - GENERAL CONDITIONS 

ORDER OF PRECEDENCE AMONG CONTRACT DOCUMENTS 

A In the event of a wnflict between provisims of the contract documents, the conflict 
shall be resolved in favor of the State in accordance with the Contractor's 
undertaking to be responsible for all design, investigation, site conditions, 
construction, financing, and maintenance, as provided In the scope of work, and in 
accordance with the Confractots express agreement that Conhdur shall be 
entltfed to no payment, reimbursement, damages, costs, expenses or 
compensation for any reason or cause except from cost savings. 

8. In the event of a conflict between contract pmvlsions whlch cannot be resolved 
under Subsection A above, the provisions of the following documents shall take 
precedence In this order: 

1) the Contract form signed by the parties: 
2) this RFP; 
3) the approved drawings and specificatians; and 
4) Contractor's Phase I1 Pmposal brthe specific project 

CONDITIONS AFFECTING THE WORK 

The Contradm shall be responsible for having taken steps reasonably necessary to 
ascertain the nature and location of the work and the general and local conditions whlch 
can dkct the Wbrk ur the cast themof. Any faifurn by the Canttactor to do so will nut 
relieve the Contractor from responslblllly for successfully performing the work without 
addMona1 expense b the State. The Contractor agrees not to place any credence in any 
understanding or reptesentation concemlng conditians made by any State employee or 
agents prior to the execution of this Contract, unless such understanding or 
representations am expressly stated in the Contract 

CHANGES IN THE WORK 

A. The Pmuwment Officer may, at any Ume, without notice to the sureties, if my, by 
written order daslgnabd or indicted to be a change order, make any change In the 
work within the general scope of the Conhct. 

8. Any other written order or an oral order ( w h h  terms as used in thls 
_ _ - - - - - - . . -  sha1Llnclude-direcfIon,-instnt~tion,-interp~~~tlon~0r-deb~rmi~ati0n-fmm~tf,~ - - . . .  ------- 

Procurement Officer) whlch causes any such change, shall be treated as a change 
order under this clause, provided that the Contractor gives the Procurement 
Offlcer written notlee statlng the date, drcurnstances, and source of the order and 
that the Contractor regards the order as a change order. 

C. Except as herein prwided, no order, statement, or conduct of the Procurement 
Officer shall be treated as.a change under.this.clause or entitle the.Contractor.to . . . . 
an equitable adjustment hereunder. 

D. Subject to paragraph "CW above, If any change under this clause causes an 
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increase or decrease in the Contractor's cost of, or the time required far, the 
performance of any part of the work under this Contract, whether or not&anged 
by any order, an equitable adjustment shall be made and the Contract modllied in 
writing accordingly; provided, however, that except for claims based an defective 
specffieatlons, no claim for any change of method or manner of performance of the 
work shall be allawed for any cask incurred more than 20 days before the 
Currbactor gives written notice as therein required; and further provided that the 
State shal have no liability to Contractor except from guaranteed cost savings. 

E. If the Contractor intends to assert a deim for an equitabla adjustment under this 
dause, it shall, whln 30 days after receipt of a written change order in the 
drawings and specifications or the furnishing of written notlce of change of method 
or manner of performance of the work, submit to the Procurement OfRcer a wrltten 
statement setting forth the general nabre and monetary extent of such claim, 
unless this period is extended by the Stab. The statement of daim hereunder 
may be incfuded In the notlce of change In the method or manner of performance 
ofthewock. 

F. No claim by the Contractor for an equitable adjustment hereunder shall be allawed 
H asserted after final payment (1 00%) under this Contract 

MODIFlCATlON OF CONTRACT PRICE (Phase II Only) . 

When changes in the work mquh mdlffcalbn of the Contract Prlos by change order, 
which modification shall be accomplished as follows: Any modiicaffons to Phase II work 
or price must be approved by Proeurarnent Officer, within the limits of their authority, or 
the Board of Public Works. 

A. No modiflmtion to the contract price shall be allowed unless the Owner requests 
additional services, and this work is approved by the procurement offfcer andlor 
BPW. Under no circumstances shall the contract price be Increased due to field 
wndiions dikrent than assumed by the Contractor, or addltional deslgn required 
due to m r s  or omissions of Contractor andlor architeduraVengineering sub- 
consultants. 

El. For all changes h the work b be performed by a subcontractor, the Contractor 
shall furnish the subcontractor's fullyitembed bmakdown of quantities, prices, 
man-hours and hourly rates which shall bear the orlginal signature of a 
representative of the subcantractor authorized to act for the submntracbr. The 

, . - . . - c  lCan~~r-shail-fumI~h~~-debiIed-e~anaon-and.Justffication-for-thepmpased---- ..... I 
change. If requested by the Owner, the Contractor shall submit proposals from 
suppliers or other supporting data requlred to substantiab costs. 

C. Modification of the Cantractor Prlce, when required, shall be determined as follows 
(Phase I1 only): 

I) When unit prices are stated in the Contract, by eppllcatlon of such .nit - 
. prices. 

2) A lump sum prloe, If agreed upon by both the State and Contracbr. 
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Payment to the Contractor shall be added to the project financed capital 
cost amount (unless capital funding is available). The revised capital cost 
amount will not be paid to the Contractor until the construction is 100% 
completed and accepted by the State. 

If job conditions, or the extent of a nature of the change, warrant It, or if the 
Stab and the Contractor fail to agree upon a lump sum price or the 
application of unit prices to determine the east OF any praposed change, 
the work may be done at the State's option on the basis of a Force 
Account as herelnafter stated under Paragraph 77. Under these 
conditions, the State shall have the right to Issue an order for the Work to 
be performed and the Contmctor shall proceed as dfmcted under the 
pdsions of Paragraph 26 and 77. 

I 

If the change involves only a credit, the Contract Price will be reduced by 
the amount it would have cost the Conbactor If Be work omitted had not 
been eliminated; including overhead and p d t ,  however, he Conttactor 
and the subcontractor will be allowed to retain a sum not In excess of three 
percent (3%) for handling. 

If the change involves both a credit and a debit, both sums shall be shown 
and the two sums balanced to determine the adjusted total cost or credit 
No allowance to the Contractor shall be made or allowed for loss of 
anticipated profits on acwunt of any changes of the work. 

Unless otherwise spedfied, the allowabie markup for combtned overhead 
and pmlit for work perfarmed by the Contractor with their own forces will be 
based upon the monetary value of the work In accordance with the 
follwvlng schedule (exeluding Items Included in overhead and pmfitk 

VALUE OF WORK 

$0 - $25,000 
Over $25,000 

15% 
Negotiated but not more than 15% 

Fw work performed by a subcontractor wHh 1fs own forces, the 
percentages for combined overhead and padt far a subcontractor will be 
as stated in subparagraph (6) abwe. On work partly or solely performed 
by a subcontractor, the Contractor will be allowed five percent (5%) of the 

, - - , , - . - . -  btal~cast.off~.subcontraeb~-lab~~,-mat&Is-~verhead-and-pm~t, ---- 
including taxes and insurance on labor required by statute. On all changes 
in the work defined in this RFP, no Contractor or subcontractor will be 
allowed any expenses, overhead or pmfh for employment of another 
Contractor to perform work for them. 

8) On all change In the work, the Conhctur d l  be reimbursed for Its 
expenditures for.Workrnen's Compensation Insurance, Soelal Sewrlty . 
Taxes, and Unemployment Compensation Taxes covering persons 
actuaIfy engaged upon the Work and the actual Incmased cost of bonds. . 
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9) The cost offoremen and supen'ntendents may be added only when the 
change order makes necessary the hhjng of addithmal supervisory 
personnel or makes their employment for time additional to that tequired by 
the basic Contract. 

10) The Contractor shall be allowed the actual cost for rental of machhe power 
tools or special equipment, induding fuel and lubricants which are 
necessary to execute the work required on the change, but no percentages 
shall be added to this cost, The rental rate is to be agreed upon by the 
State and the Contractor; the rate shall relate generally to the labst as filed 
by the Associated Equipment Dislributors. 

11) If the Contracbr and the State cannot agree as to the extent the contract 
time shall be increased fur extra work or the extent the Conkact time shall 
be r e d u d  for Work omitted by the State, the increase or decrease, as the 
case may be, shall be debemrtned by the Proourernent ORicer. Any . 
disagreement wlth this decision may be appealed by the Contractor under 
the Disputes Clause. 

12) Notwithstanding any provisions in the contract documents, the State shall 
not be liable to the Contractur, for any Phase Il work, except from 
guaranteed cost savings. . 

D. The allowable percentages of cost for overhead and pmfit are deemed to Include, 
but not be limited to, the foBowing: 
Job supenrision (pmject manager, wnstrudon foremadsupenrisor) and field 
a c e  expense required by the Contract, expenses for timekeepers, clerks and 
watchmen, cost of correspondence of any kind, and insuranm not specifically 

. mentioned herein, all expenses in cbnnectlon with the maintenance and operation 
of the field office, use af small tools or equipment to job Iocation, and lncldental Job 
burdens. No percentage allowances will be made for maintenance or operatJon of 
Contractor's regularlyestablished principal office, branch office or dmilar fadlMes. 

28. UNAUTHORIZED WORK 

The Contractor shall not be paid fbr any work not authorized In writing by the State. 

29. CONFORMITY WITH CONTRACT REQUIREMENTS 

 ont tract requirements. 
- 

In the event the Owner finds the materials or the finlsha product in which the 
materials are used for the work performed are not in complete conformity with the 
Contract requirements and have resulted in an inhior or unsatisfactory product, 
the work or rnaterlals shall be removed and replaced or otherwise corrected by 
and at the expense of the ContracBor. . 

In the event the Owner fi nds the materials or the finished ptoduct in which the 
materials are used are not in complete conformity wfth the Contract requirements, 



but have resulted in a satisfactory product, the Owner shall then make a 
determination if the work shall be aooepted. In this went, the Owner will 
document the bast of acceptance by a Change Order which will provlde for an 
appropriate adjustment in the Contract prlce. Contractor is at risk for non- 
compliant work. Retroactive Change Orders ere not acceptable. 

30. ADJACENT WORK --- 
k The Stab shaIl have the right, at any time, b eontract fbr and/or perfom work on, 

near, over or under the work cwered by this Contract. In addition, other work may 
be performed under the jurisdiction of another State agency. The Contractor shali 
cooperate fully with such other Contractors and caref~~lly fit their own work to such 
other work as may be directed by the Procurement Oficer, 

6. The Contractor agrees that in event of dispute as to cooperation or coordination 
with adjacent Contractom the Stab wlll act as referee and decisions made by the 
State will be binding. The Contractor agrees to make no claims against the Stab 
for any inconvenience, delay or lass experienced because of the presence and 
operadons of other Conbctors. State will be fully cooperative with all Contractors 
to tesoive the matter. 

31. CONTROL BY THE CONTRACTOR 

fhe Contractor shall constantly maintain efficient professional supenrision of the work, 
using current pmjectlconstruc~on management procedures. They shall camfully study 
and compare all drawings, specifications, and other instructions and check them against 
conditiois exisff ng or being constructed on the pmject Contractor shall immediately 
report to the State any error, inconsistency or omission which he may discover. The 
Contractor's project manager shall be on site at all times during the wnstnrction period, 
unless o thewk directed by the Using Agency. 

32. COOPERATION WITH UTILITIES 

A. It is understood and agreed that the Contractor has eonsidered in k proposal all 
of the permanent and temporary utillly appurtenances in their present or relocated 
positions and that no additional compensation will be allawed for normal delays, 
inconvenience, or damage sustained by them due to any interference from the 
said ub'lity appurtenances, the operation of moving them, or the maklng of new 
connections thereto, If required for installation and'operation of the Contrector's 

S. The Contractor shall have responsibility for notifying all affected utility companies 
prior to performing any work on their utilities and shall cooperate with them in 
achieving the desired resulk. AII damage b uff ti@ facifities mused by the 
Contractor's operations shall be the responsibility of the Contractor. 

C. At pdnts where the Contractots operations are adjacent b properties of railway, 
telegraph, telephone, water and- power companies, or are adjacent to other 
property, damage to whkh mlght result In expense, loss or inconvenience, work 
shall not be commenced until a11 arrangements necessary for the protection 
thereof have been made by the Contraktor. Contractor . . is responsible to notify the . . . . . . .  
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Miss Utility, prior b starl of work. 

D. The Contmctor shall cooperate with the owners of any underground or overhead 
utility fines in their removal and rearrangement operalions in order that these 
operations may progress in a reasonable manner, that duplication or 
rearrangement wwk may be reduced to a minimum and that services rendered by 
those partles wfll not be unnecessadly interrupted. - 

E. In the event of inbrruption to utility services as a result of acckiental breakage or 
as a result of being exposed or unsupported, the Contracbr shall promptly n o w  
the proper authority and shall cooperate with the said authority in the restoration of 
service. No work shall be undertaken around fire hydrants untrl provisions for 
continued service have been approved by the local fire authority. 

33. AUTHORITY AND DUTIES OF STATE INSPECTORS 

A. State inspectors and other State personnel will be authorized to Inspect all work 
done and all material Wrnlshsd. Such fnspedon may extend to all or any part of 
the work and fb h e  preparatfon, fabricatton or manufacture of the rnaterfals to be 
used. The inspector Is not authorized to m k e ,  alter, or waive any requirements 
of the Contract, or to apprave or accept any portion of the complete pmject. The 
Inspectors are authorized to call to the atkntlon of the Contractor any failure of the 
work or rnaterfals to conform to the Contract. The inspectors are authorized to 
reject materials or suspend the work untfl any questions at Issue can be referred tn 
and decided by the Procurement Officer. Inspecturs will perform their duties at 
such times and In such manner as will not unnecessarily Impede progress on the 
Contract 

0. The Inspector will in no case act as foraman or perform other duties for the 
Contractor, or Interfere with the management of the work by the latter. 

Any advice which the inspedr may ghe the Cantractm shall not b construed as 
binding the State in any way, or releasing the Contractor from fulfllllng all the terms 
of the Contract The duty of the inspector on the project Is to observe the progress 
of the work and to report any deviations from the requirements of the contract . 
documents; however, should the Inspectar fail b report any such deviatton fmm 
the Contract requirements, this does not release the Contractor from fulfiPing all of 
the terms of the Contract Actions of the inspectors are for the benefit of the State 
only. 

----.------ - - ---- 
D. ~ h e &  them Is disagreement between the Contractor and the inspector, the 

inspector will advise the Procurement officer who will prepare and deliver in writrng 
to the Contractor, by mail or othetwise, a written order suspending the work and 
explaining the reason for such shutdawn. As soon as the inspector Is advised of 
the delivery of the shutdown order, the inspector will immediately leave the site of 
the work and any work performed during the inspectots absence will not be 
accepted or paid for and may be Guired to .be removed and disposed of at the . . . .  . . . . . . . . . .  . : . .  . . . . . . . . . . . .  . . 

: Contractor's expense. . . 
. . . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . .  . . . . .  . . . . . .  34. INSPECTION OF M E  WORK 

. - . . -  



A All work, including the fabhcation and source of supply, is subject to observation 
by the Department, and those agendes required by law to inspect specific items. 
The State is not responsible fur the actions of county, munidpal, or other local 
officials. 

6. . The Contractor shall provide facilities for access and inspection as required by the 
State. --- . - 

C. If the specifications, the Department's Instructlam, laws, ordinances, or any public 
authority require any work to be specially tested or approved, the Cantractor shall 
give the State timely no#= of Its readiness for inspedion, and If the Inspection Is 
by another authority, the date fixed for such inspection. Inspections by the State 
shall be made promptly and where practicable at the source of supply. Any work 
covered without approval of the Deperbrrent must, if required by the Consulting 
Engineer or ttre Department, be uncovered for examinatIan at the Contracluts 
expense. 

35. REMOVAL OF DEFECTIVE WORK 

A. All work and materials which do not conform to the requirements of the Contract 
will be considered tmampible. 

6. Any unacceptable or deWlve work, whether the result of poor workmanship, use 
of defective materials, damage through carelessness, or any other muse, found tu 
exist shall be removed and replaced by work and rnabrlals which shall conform to 
the Contract requirements or shall be remedied otherwise in an acceptable 
manner authorized by the Procurement Omcar. 

C. Upon failure on the part of the Contractor to comply pmmptly with any order of the 
. State, made under the prwfsions of this Section, the State will have the authorily 

to cause defecthe or unacceptabls work to be remedied or removed and replaced 
and unauthorized work to be removed and to cause the costs to be deducted from 
any monies due or to became due the Contractor under thls Contract. 

36. MAINTENANCE OF WORK DURING CONSTRUCTION 

A. The Contractor shall maintain the work during constnrcb'on and until acceptance. 
Thls maintenance shell be continuous and efFective, prosecuted with adequate 
equipment and brces b the end that all parts of the work be kept in satisfactory . 

-.-.--".--- condition at all Umes and protected from darrtane of any kind from external 
sourbe$. 

B. All cost of maintenance work during construction and before Rnal acceptance shall 
be included in the price proposal and the Contractor will not be paM any additional 
amount b r  such work. 

D. In the event that the Contractor's work is halted by the State for feiure to comply 
wlh the provisims of the Contract, the Contractor shall maintain the entire project 
as provfded hereln as may be necessary during the period of suspended . . . .  work or .. . . until the Contmctor has been declared In default. . . . . . . . . . . .  . , .  . . . . .  . . . . .  . . . . 
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37. FAILURE TO MAINTAIN' ENTIRE PROJECT 

Fallure on the part of the Contractor, at any time, to adequately maintain installed . 
equipment shall result in the State notilying the Contractat to camply with the required 
maintenance pmvisions of the Contract In the ~ n t  that the Contractor fails to remedy 
unsatisfactory mahtenance within 24 hours after recelpt of such notice, the State will 
lmrnediately proceed with adequate forces and equipment b malntain the project, and the 

-entlre-costaf-thismaintenancewill-be-deductedfrom-funds-due'th'eWntractor. 

38. STATE'S RIGHT TO DO WORK 

If the Contractor should neglect to execute the Work pmperiy or fail to pefiorm any 
pmvision of this Contract, the Stab may make good such deficiencies and may deduct 
the cost thereof from the funds then or thereafter due the Contractor. 

39. MATERIALS - GENERAL 

A AJI materfats shall meet a1 qualii requkments of the Contract. In order to 
expedite the Inspection and testing of mabrials, the Contractor shall notify the 
State in writing of the sourws from which they propose to obtain all materials 
requiring approval, testing, inspaction, or certification prfor to incorporatian into the 
work as soon as possible after receipt of notification of award of the Contract. 

B. Materials Include all manufactured products and processed and unprocessed 
natural substances required far completion of the Contract The Contractor, in 
accepting the Contract. is assumed to be thoroughly famlllar with the materials 
required and their limlt8tion as to use, and requirements for wnnectlon, setting, 
maintenance, and operation. Whenever an arlide, materlal or equipment Is 
specified and a fastening, fun'ing, conneoflon (including utility connections), 
access hole, flshing cfosum plece, bed or accessory is normally wnsfdered 
essential to Its installatfon In good quality construction, such shall be Included as if 
fully spedfled. Nothing in this RFP shall be InterpreW as authorizing any work In 
any manner contrary to applicable laws, codes, or regulations. 

C. Aa~roval. All materials submitted In the Contractor's specifications and as 
required in this RFP are subject to the Slate's approval as ta wnformIty with the 
type, quallty, design, color, etc. No work for which approval is necessary shall be 
completed until written appruval is given by the State. Apprwal of a subcontractor 
or suppller as such does not constitute approval of a material which is other than 

-.------ that-induded-In-the-spe~iRcations, - 

D. New Materials. Unless otherwise specified, all materials shall b~ new. Old 
materials must not be used as substitutes far new, regardless of condition or 
repair, unless approved In wrItlng by the Procurement OfAcer. 

E. Qualitv. Unless ofherwise specified, all materfals shall bg of the best quality of the . . . . respective kinds. 

. . . . .  F. Samdes. The Conkador shall fiimlsh for approval all samples as directed. The. . . . . . .  materials used shall be the same as the approved samples. . . . ' . .  . . . . . . .  . . . . . . . _  . . . . 
. . 

i' 





SECTION Ill - GENERAL CONDITIONS 

5) For items generally wnsidered as electrical, the applicable pdsions of 
the latest edition of the National Electrical code are the applicable 
specification. 

8) For items generally considered as fire protectr'on, the applicable portion of 
the latest edttfon of the National Fire P e t i o n  Assodation Code is the 
spplicable specification. 

40. STORAGE AND HANDLING OF MATERIALS 

A. Materials shall be so stored as to assure the pmservation of their quality and 
acceptability br the work. Sbred mateiials, even though approved before 
storage, may again be inspected p&r to thelr urn in the work. Sbred materials 
shall be located so 8s to f cilitate their prompt inspection. Approved portions of 
the project slte may be used for storage purposes and for the pladng of the 
ContracWs plant and equlpnent, such 
stomge areas must be resbred ta their orighal condition by the Contractor at his 
expense. 

All mechanical andlor eledrlcal equipment delhrered to the job site shall be 
stured on pedestals, above ground and under mf or other approved 
covering. All enclosures far equipment shall be weatherproof. Any motors, 
which are not totally enclosed, and dry type transformers that are involved 
in the work, shall be stored in a heated area with a minimum temperature 
of fdty degrees Fahrenheit (50" F). 

All valves shall be stored under roof on wood pedestals, aboveground. AU 
insulation shall be stored under roof or In trailers, adequately protected 
from the weather. The ContractDr shall follow all instructions and 
remmmendaffons of the manufacturer an oiling, protection and 
maintenance of equipment during storage. It shall be the Contractoh 
complete respwrsiblli for the storage and care of the equipment and 
materials. Material not properly stored prior to installation shall not be 
considered for payment. . .  

Materials shall be handled in such a manner as to preserve Welr quality 
and acceptablllty for the work 

Contracbr shall confine his tools and equipment and the storage of 

5)  Contractor shall not load or permit any part of a sbucturb tu be loaded with 
a weight that wiU endanger the A t y  of the structure or any part thereof. 

6. Ex~loshres. Explosives shall not be used on projects covered under this contract 

C. paints. 

1) Oil base paints and Inflammable liquids shall not be sbred in large 
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quantities on the project Containers shall be limited to five gallon sire. 
Any liquld with a flash point of less than one hundred (1 00) degrees F shall 
be anfalned in d e f y  cans, U t  approved. Liquid with a higher flash point 
shall be stored In rigid cans. 

2) Oily rags, weste, ete., must be removed from the work slte at the close of 
each worlring day. 

A. Should the Contractor desire to substhe another material for one or more 
speeffied by name in the RFP or the approved specifications, the Cantractor shalt 
appty in writing, for such permissfon and state the credit or extra imbed by the 
use of such material. The State will not consider the substltutfon of any mabrlel 
different in type of construction methods unless such substltufion affects a benefit 
b the State. 

B. The Contractor shall not submit for appmval materials other than those specified 
without a written statement that such a substhuffon Is proposed. A p p m l  of a 
"substitute material* by the State when the Conbctor has not deslgnated such 
materials as a "substitute," shall not be binding on the State nor release Contractor 
from any obligations af his CoConfract, unless the Stab e p p m s  such 'subsCiMfonu 
In writing expressly acknowledging the substitution. 

42. APPROVED EQUALS 

The terms "Or Equal," 'Equal," 'Approved Equal," where used, are used as synonyms in 
this RFP. They are Implied In reference to all named manufacturers in the RFF and 

. specifications unless otherwise stated. Only materials fully equal in all details dl! be 
considered. The DeparbTlent Is the final Judge of the equality. The Department does not 
represent or warrant under any drcumstances, indudlng by use of the words "or equal,' 

- that here exlsts an equal to any item specified. 

43. CONTRACTOR% OPTIONS 

When several products or manufacturers are named in the spedfications and epprwed 
by the State f61. the same purpose or use, then the Contractor may select any of t b e  so - 
named. However, all of the units required fur, and used in, the project must be the same 
in material and manufacture. 

44. TESTS 

A. If the conbract documents, laws, ordiriances, rules, regulations or orders of any 
publlc authority having jurisdfction mqufre any portron of ?be work to be inspected, 
tested, or approved, the Contractor shall give the State fimely nolice of its 
readiness so the State may observe such inspection, testing, or eppmval. The 
Contrador shatl bear all costs of such inspections, tests, or approvals. 

35 
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8. If the State determines Bat any work requires special inspection, testing, or 
appnwal which the contract documents do not Include, the State win Instruct the 
Contractor to order such special inspection, testing or approval, and the Contractor 
shall give notice as provided in A, above. If such special inspection or testing 
reveals a failure of the Work to comply with the requirements of the contract 
documents, the Contractor shall bear all costs thereof, induding compensation for 
the State's additional sewices made necessary by such failure; athewise the 
State shall bear such costs, and an equitable adjustment wll be made in 'the 
Contract price. 

C. Required certiftcates of inspectfon, testing or approval shall be obtained by the 
Contractor and promptly deliwered by them to the State. The work shall not be 
considered 100% complete until such certifications are In the possession of the 
State. 

BUY AMERICAN =EEL 

Contractor shall comply with the requimments of TMe 17, Subtitle 3 of tha Stab Finance 
and Procurement Adicle of the Annotated Code of Maryland. 

LAWS TO BE OBSERVED 

The Contractor hereby represents and warrants that: 

A. It Is qualified to do business in the State of Maryland and that it will take such 
adon as, from time to tlme hemafter, may be necessary to remain so qudffied; 

6. It is not In arrears with respect to ihe payment of any monies due and owlng the 
Stab of Maryland, or any department or unit thereof-, induding but not Ifmlted to the 
payment of taxes and employee benefits, and that tt shall not become so in arrears during 
the term of this Contract; 

C. It shall comply with all federal, State, and local laws, regulations, and ordhances 
applicable to Its activities and obligations under this Contract; and 

D. It shall obtain, at its expense, all licenses, permits, Insurance, and government 
appmvab, if any, necessary to the performance of its obligations under thb Contract 

- - - - -  ------ - - .  

In addition, If the Cantractor observes that the drawings and specifications are at variance I 

with any law, they shall promptly notify the State, and make any necessary changes to the 
drawings and specffications to bring them Into compliance with the law at no extra cost to 
the  stat^. If the Contractor pemrrns any work kndng  It to be contrary to such taws, 
ordinances, rules and regulations, and without such notlce to the state, it shall bear aH 
costs arising there from. 

47. PERMITS AND LICENSES 

Conhctor will file with the appropriate heal authorities, drawings and 
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spedfications and any pertinent data reasonably proper for their information. The 
Contractor will be required to pay all necessary fees b local authorities for 
inspection or for the privilege or right to execute the wurk as called fur in the 
contract documents and Contractor shall include the cost of said fees in its bid. 

48. PATENTED DEWCES, MATERIALS AND PROCESSES 

A. The Contractor shail pay for all royalties and license bes. They shall defend all 
suits or claims for Infringement of any patent rights and shall save the State 
harmless fibrn loss an account thereof. 

6. When a particular process or the product of a partiwlar manufacturer or 
manufacturers is specified or pmposed to be used that may be an infringement of 
a patent, the Contractor will at his option: (1) pmcure for the State the right to use 
the applicable process or product; (2) replace the process or product with a non- 
infringing p m s s  or pmduct complying wlth the specflcations; or (3) modify the 
process or product so it become non-Infringing and performs in a similar manner to 
the origlnal item. 

49. LAND, AIR AND WATER POLLUTION 

A. If requested or required, the Contractor must submit evidence to the Deparlment 
that the governing Federal, State, and local air pollution criteria will be, and were, 
met This evidence and related documents will be retalned by the Department for 
ort-site examinahn. 

B. If the performance of all or any part of the work is suspended, delayed, or 
intempted due to en order of a court of competent jurisdldon as a result of 
environmental IMgatian, as defined below, the Procurement Officer, at the request 
of the Contractor, shall determine whether the order is due in any part to the acts 
or omissions of the Cantractor required by the State as one of the terms of this 
Contract If it is determined that the order is not due R any part to acts or 
omissions of the Contractor required by h e  temrs of M s  Contrack such 
suspension, delay, or Intemption shall be considered as if ordered by the 
Pmcurement OfFicer in the administration of this Contract under the terms of the 
"Suspension of Work" clause of thls Contract. me period of such suspension, 
delay, or tntamptfon shal be cunsldered reascmabie, and an adjustment shall be 
made hr any Increase In the cost of perfarmame of this Conimct (excluding proflt) 

.------.-...-.---..- asp mMded in that-, s u b k ~ p m v i s i o n s  thereof. - 
C. The b n  "environmental litigation," as used hereh, means a lawsuit alleging hat 

h e  work will have an adverse e f k t  on the envimnment or that the Stale has not 
duly considered, either substanttvely or procedurally, the effect of the work on the 
environment 

50. CONSTRUCTION INSURANCE REQUIREMENTS ' ' " ' ' 
. . . . . . . . . . . . . 

A. . Insurance During Consbuction 
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1) The Contractor and his subconlracbrs shall purchase and mamtaln 
comprehensive third-party legal llabillty insurance and other such 
insurance as is appropriate for the work to be performed on the project 
Further, the Contractor shall be responslble of the maintenance of this 

. insurance whether the work is perfarmed directly by the Contractor, by any 
subcontractor, by any person employed by the Contractor or any 
subcontracbr, or by anyone for whose acts tha Contractor may be liable. 
This insurance shall include protection far: 

(a) Claims arlsing from Worker's Compensation statutes or dmilar 
employee beneflt a h ,  or third-party legal liability cblms allsing 
from bodily Injury, sfchess and disease, or death of Contmctor's 
employees. The minimum lirn'b of such coverage shall be as 
required by law. 

(b) Thltd-party legal liability claims against the Contractor arising from 
the operations of the Contractor, subcontractors, and supplies with 
such pmtectlon extended to provide wmpmhensive coverage, 
Including personal Injury, wmpleted operations, explosion and 
collapse hazard, and underground hazard. The minimum 
combined limit for personal injury and property damage liability shall 
be $f,000,000 per occurrence and $2,000,000 in the aggregate, 
unless higher l m b  are stated e\sewhere in the contract 
documents. 

(c) Third-party legal liability clatms arising from bodlly injury andlor 
damage b property of others from the ownership, maintenance or 
use of any motor vehicle, both on-site and off site. The minimum 
combined limit for personal injury and property damage liability shalt 
be: $1,000,000 per occurrence and $2,000,000 in the aggregate. 

2) The Contractor shan purchase and maintain property insurance (Bulldefs 
Risk) cavering the project, including improvements to real property and 
goods and materials on the site to be inwrporated lnb the project Such 
pmperty insurance shall be for the full insurable value of the property 
covered and shaB be written on an "All Risk" basfs covering physical loss 
and damage including theft, vandalism and mancious mfschlef, collapse, 
water damage, and such other perils as may be applicable to the project 
Such insurance shalt include Be Interest of the Owner, the General 

.---- --.----- Conhcbr,-endatlaub~nh~m-as-their-inte&.may-appear.- . - 

0. General: All insurance required shall be purchased and rnaintalned with a 
company or companies IawFully authorized to do business In the State of 
Maryland. Such insurance shall be for limits of liability as specified for the project 
or legally required, whichever is greater. All required insurance pol~cies shall be 
endorsed to p d d e  thirty (30) days p h r  written notice by cerwied mall, or any 
material change, cancellation, or non-.renewal to: . . . . . . . 

Department of General Senrices . 
Contract Sewfces DMsion 
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301 West Preston Street, Room M-7 
Baltimore, Maryland 21 201 

C. All required insurance shall be maintained until the Stab hasfirlly accepted the 
work required under the Contact Failure to obtain or to maintain the required 
Insuranm or to submit the required proof of hsurance shall be grounds for 
termination of the Contract for default. 

51. ASSIGNMENTS 

The Contractor shall not assfgn the Contract and shall not assign any monies due or to 
become due to him hereunder, wlthaut the previous written consent of the Stab. 

52. SEPARATE CONTRACTS 

A. The State reserves the right to let other cantracts in connection with this work 
The Corltractor shall afford ofher Contractors reasonable apporkmity far the 
introduction and storage of their materials and the executlbn of thelrwork, end 
shall pmperly connect and coordinate his work with theirs. 

If any part of the Contractor's work depends on proper execution or results upon 
the work of any other Contractor, the Contractor shall Inspect and promptly report 
b he State any defects In such work that render it unsuitable for such proper 
execution and results. Their fallure to so Inspect and report shall constitute an 
acceptance of the other Contraetats work as fit and proper for the reception of his 
work, except as to the defects which may deveiop in the other Contracbfs work 
afbr the execution of his work. 

C. To ensure the proper execution of his subsequent work, the Cantracbr shall 
measure! work already in place and shaU at once report to the Procurement offher 
any discrepancy b e h e n  the executed work and the drawings. 

53. RELATIONSHP OF CONTRACTOR TO PUBLIC OFFICIALS AND EMPLOYEES 

A. In carrying .out any of the provisions of the Contract, or In exerdsing any power or 
authority granted tb them by or wfthln the swpe ofthe Contract, there shall be no 
liability upon the Procurement ORcer or other authorized representatives of the 
State, It being understood that In all such matters hey act soleiy as agents and 
representatives of the State. 

-~.--.-~e-S~~-may-~minate-the-rJghof~the-~ontrs~rb-proceed-underthis-~nhcY--- 
if it is found by the Procurement Officer that gratuities (in the form of 
enterbinrnent, gih, or otherwise) were offered or given by the Contracbr, or any 
agent or representative of the Contractor, to any officer or employee of the State 
with' a vim toward securing a contmct or securing favorabte treatment wIth 
respect to the awarding or amending, or the making of any determinations wfth 
respect tP the performing of such contract; the facts upon which the Prowrernent 
ORicer makes such findings may be r e v i d  in any campeht court . . . 

C. In the event this Contract is terminated as prodded in paragraph I3 hereof, the 
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State shall be entitled (1) to pursue the same remedies against the Contractor as it 
wuld pursue In the event of a breach of the Contract by the Contractor, and (2) in 
additian to any other damages to which is may be entitied by law, to exemplary 
damages in an amount (as determined by the Procurement Ofticer) which shall be 
not less than three nor more than ten times the costs incurred by the Contractor in 
providing any such gratuities to any such officer or employee. 

D. The rights and namedies of the State provided in thls clause shall not be exclusfve 
and are in addition to any other fights and remedies provided by faw or under this 
Contract 

E. Non hlring of State employees - No official or employee uf the Stab of Maryland, 
as defined under State Government Article, 915-102, Annotated Code of 
Maryland, whose duPes as such offlclal or employee include matters relatlng b or 
affecting the subject matter of this contract, shall durlng the pendency and term of 
this contract and while serving as an afficial or employee of the State become or 
be an employee of the contractor or any entity that is subcontractor to this 
contract. 

54. NO WAIVER OF LEGAL RIGHTS 

A The State shall not be precluded or stopped by any measurement, estimate, or 
certTff cab made either before or after Be  completion and acceptance of the work 
and payment therefore, from showlng the true amount and character of tha work 
performed and rnaterfals fumbhed by the Contractor, or from showing that any 
such measurement, estimate or certificate is untrue or is fnoamctly made, or fmm 
showing that the work or materials do not In fact conform to the requirements of 
the Contract The Stab shall not be precluded or stopped, notwfthstanding any 
such measurement, estimate, or certfflcab and peyment from recovering from the 
Contractor or his sureff es, or boa, such damage as it may sustain by reason of his 
failure to comply with the terns of the Contract Ndther the acceptance by the 
State, or any representative of the State, nor any payment fw or acceptance of the 
whole or any part of the work, nor any extension of time, nor any possession taken 
by the State shall operate as a wafver of any portion of the Contract or of any 
power herein resewed, or of any right to damages. 

B. The waber by the State of any breach of the Contract shall not be held to be a 
waiver of any other or subsequent breach. 

COVENANT AGAINST CONTINGENT FEES 

The contractor, architect, or engineer (as applicable) warrants that it has not employed 
any person, partnership, corporation, or other entity, other than a bana fide employee or 
agent working for the contractor, architect, or engineer, to solfcit or secure this agreement, 
and that it has not paid or agreed to pay any person, partnership, corporation, or other 
entity, other than e bona fide employee or agent, any fee or . any other . consideration . . . .  . . 
contingent on the making of this agreement . . .  

ASSlGNMENT OF ANTI-TRUST CLAIMS 
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The Conhactor sells, transfers, and assigns to the State of Maryland all rights, title end 
Interest of and In and to any causes of action arising at any time before ths date of this 
assignment or dutjng !he performance of this Contract under the antl-tmst Laws of the 
United States, including Section 4 of the Sherman Act, and the Antitrust Law of Maryland 
relating to the purchase by him or the State of Maryland of any products fmm any supplier 
ar source whatever that is Incorporated In the structure built under the terms of this 
agreement The Contractor hereby certifies that the above causes of action are lawfully 
owned and that no previous assignment of same has been made nor has the same 
heretofure been atkched or pledged in any manner whatsoever. 

FEDERAL PARTICIPATION 

When the United States Government pays all or any portion dthe cost of a project, the 
work shall be subject Po the Inspection of the appropriate Federal agency. Such 
inspection shall in no sense make the Federal government a party to thls Contract, and 
will not interfere, in any way, with the rights of e h r  paw hereunder. 

DISPUTES 

A. This CcmContract Is subject to fhe prwisims of Stab Finance and Pmrement 
Mcte, Title 15, Subtttle 2, Annotated Code of Maryland and COMAR 21 .lo. 
(Adminlstrathre and Civil Remedies.) 

6. Exmpt as may otherwise be pmvlded in the Act or abresald regulations, all 
disputes arising under or as a result of a breach of this Contract which are not 
disposed of by mutual agreement shall be resolved in accordance wlth thls dause. 

C. As used herein, mclalm" means a written demand or assertion by one of the parties 
seeking, as a legal right, the payment of money, adjustment or interpretation of 
contract terms, or other relief, arising under or relating to tols Contract 

I) A voucher, invoke, or request for payment that Is not In dispute when 
submitted is not a claim under this clause. However, where the 
submission is subsequently not acted upon in a reasonable time, or 
disputed either as to liability or amount, it may be mnverted to a dairn for 
the purpose of this clause. 

2) A a i m  by a Contractor shall be made in writing and submitted to the 
Procurement Officer for decision in consultation with the f l e e  of the 

D. Unless a lesser period is pmMed by applicable statute, regulation, or this 
Contract, the Contractor must file e written notfw of dalm with the Procurement 
Offfcer within 30 days am the basis for the claim is known or should have been 
known, whichever Is earlier. Contemporaneously with or within 30 days of the 
filing of a notice of claim, no later than the date of final payment under the 
Contract, the Contractor must submit to the Procurement Officer its written claim 
containing the information specified In C O W  21 .I O!O4.O2. . . . .  . 
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E. When a conbuversy cannot be resolved by mutual agreement, the Contractor shall 
submit a written request for final decision to the Procurement ORicer. The written 
request shall sat forth all the facts surrounding the conhversy. 

F. In wnnection with any claim under thls clause, the Contractor shall be afforded an 
opportunity b bg heard and to offer evidence In support of his claim to the 
Prowrement Officer. 

G. The Procurement ORtcer will render a written decislon on ail daims. This decfsion 
will be furidshed b the Contractor, by certified mail, return recefpt: requested, or by 
any other method that prvvides evidenoe of the receipt The Prowrement 
Officer's decision wlll be deemed the final action of the State. The dedsion shall 
be furnished to the Contractor by certified mail, return receipt requested, or by any 
other method that provides evidence of receipt The Procurement Officer's 
decision shall be deemed the flnai action of the State. 

H. The Proamment Ofnee& decision wlll be final and eanclushre unless the 
. 

Contractor files a written appeal with the Maryland State Board of Contract 
Appeals within 30 days of receipt of said decision. 

1. Pending resolution of a claim, the Contractor shall proceed diligently with the 
performanoe of the Contract In accordance with the Procurement OfAeefs decision 
or interpretation. 

59. ENTlRE AGREEMENT 

The Contract constitutes the enti re agreement between the parties hereto and other 
communlcations between the parties prior to the execution of the Conbactwhether 
written or oral, with reference to the subject matter of the CantracZ, are superseded by the 
agreements contained herein. The Cantract may not be modified, amended, changed or 
altered except by written instrument executed by the parties hewto and apprwed by the 
Procurement Officer. 

60. NOTlCE TO PROCEED phase I and-phase 11) 

After the Contract has been executed, the State will issue to tbe Contractor a 'Notlce to 
Proceedn and this notIce will stlpuiab that date on or before which the Contractor is 
expected to begin work. Any preliminary work started, or materials ordered, before 
receipt of the "Notice to Proceed," shall be.at the risk of the Contractor. 

A. It is imperative that the Contractor wmpleta the work within the time limlts 
specified and agreed to in the contract 

B. The date of commencement of the work is the date established In a Notice to 
Proceed signed by the Project Manager. 

C. The Contractor agrees b prasecute the work continuously and diligently and no 
charges or clalm shall be made by it for any delays or hindrances from any causa 
whatsoever durfng the progress of any portlon bf the work specified in thls 

42 
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Contract. Time extensions will be granted only for excusable delays that arise 
from unforeseeable'causes beyond the control and without the fault or negligence 
of the Contractor, induding but not restricted to, acts of God, acts of the public 
enemy, acts of the State in either its sovereign or contractual capacky, acts of 
another Contractor in the performance of a contract with the State, fires, Roods, 
epidemics, quarantine restrictions, sVIkes, freight embargoes, or delays of - 

' subcontractors or suppliers arising fmm unforeseeable causes beyond the control 
..-- a n d - w l t h o u t - h - f s u t t . o r - n ~ 1 i g e n c e o f - e l ~ e r - ~ ~ ~ n t m ~ r ~ r - ~ ~ u b ~ n ~ c b ~ . o r -  - - 

suppliers. 

PUBUC CONVENIENCE AND SAFEW 

The Contractor at all tlmes shall conduct the work in such a manner as to create the least 
practicable obstruction to all fonns of traffic. The convenience of the general public, 
tenants, and af the residents along and/or adjacent to the improvement shalI be 
respected. Makrial stored upon the project shall be placed so as ta cause a minimum of 
obstruction to the public. Sprlnklfng shall be perfomwd at the direction of the 
Prownment Offlcgr. The Contractor shall, unless otherwise specified, prwide and 
maintain in passabb condition such temporary access, mads and bridges as may be 
necessery ti accommodate traRc diverted from the project under constm%n, or uslng 
the project under construction and shall provide and maintain in a sak condition 
temporary approaches to, and crosshgs of, the project Existlng facilities phnned to be 
removed, but whlch might be of sewice to the public during construction are nnt to be 
disturbed until other and adequate provisions are made. Fire hydrants on or adjacent to 
the project shall be kept accesslbb to fire apparatus at all times, and no material or 
obstruction shall be placed within 15 f i  of any such hydrant Work closed down for the 
wintler or at any other tfrnes shall be left enti rely accessible at all points to fire apparatus. 
All footways, gutt~rs, sewer inlets and portions of the project under construction shall not 
be obstructed more than Is absolutely necessary. 

BARRICADES AND WARNlNG SIGNS 

The Contractor shall pmvlde, erect and maintain all necessary barricades, suitable and 
sficient lights, danger signals, signs and other control devices, and shall take all 
necessary precautions for the protedon of the work and safety of the agency and Its 
employees. 

PRESERVATION, PROTECTION, AND RESTORATION OF PROPERTY 

1- 
A. The Contractor shall conflnuously malntaln adequate protection of all his work 

-fromdamage and3 h X l ~ ~ ~ ~ - f i l f i j ~ r l ~ a r i d ~ i n  . -- 
connection wifh this Contract. He shall repair and indemnifjr against any such 
damage, injury or toss, except such as may be directly due to emrs in the cuntract , 

documents or caused by agents or employees of the State. He shall adequately 
protect adjacent property as provlded by law and fhe contract documents. 

6. The Contractor shall erect and properly maintain at all times, as requlred by the 
conditions and progress of.the work, all necessary safeguards for the prot6ction of 
workmen and the public and shall post danger signs warning against the harards 
created by such features of constrktion as protrding nails,hod hoists, well holes, 
elevator hatchways, scaffolding, window openings, stairways, and falling . : .. '. . . . . . . .  . . . .  . . . . . : . . ,  . . . . . .  . . . . .  . . . . . . . .  . - - .  . . .  .43 . . . . . . .  
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65. PROGRESS SCHEDULE AND TIME (Phase II only) 

A. Pseoamtion of Work Schedule. The Contmctor shall prepam a Crltlcal Path 
. Method (CPM) schedule setting forth hls dates for completing various portions of 

-~e-work.-lncluded.amng-thetasksset.forth.~n-theschedulesball.be-the-criticaI~ 
design completion dates, submittal dates (to the State), and dates fur &urn of the 
approved submittals. The schedule shall be reviewed by the State for apprwal of 
the time within whlch the State must evaluate the Contractnr's submittals. The 
State's approval of the Cantractots schedule does not constitute an approval of 
the entire schedule; it merely constitubs an approval of that portion of the 
schedule that relates to the State's review of submrttals. Offem shalt assume a 
turnaround time of3 weeks for submittal review by the State. 

B. Prerramtion of Critlwl Path Method Scheduleg, The Contractor shall submit a 
CPM to DGS before the Notice to Proceed Is issued. lhe CPM will be updated at 
least monthly, or mow often if dictated by circumstances, to reflect changes and 
variances In the progress of the project 

66. SUSPENSION OF THE WORK 

k The Procurement Officer may orderthe Conhctor in writing to suspend, delay, or 
intermpt all or any part of the wcirk for a period of time as he may determfne to be 
appmphte for the convenience of the Stab. 

B. If the performance of ell or any part of the work Is for an unreasonable period of 
time, suspended, delayed, or interrupted by an act of the Procurement OfAar in 
the administrati on of the Contract, or by his failure ta act wfthln the time specified 
In this Contract (or If no time Is specified, within a r e a m b l e  time), the Contract 
period may ba extended for a reasonable amount of time. 

C. No request for an extendon under this ciause will be allowed: 

1) for any costs incurred more than 20 days before the Contractor shall have 
notlfied the Procurement OfRcer In writing of the act or failure to act 
involved (but this requirement shall not appIy as b a claim, resulting from a 
suspension order), and - 

2) unless the request is asserted h writing no more than 20 days after the 
termination of a suspension, delay, or intemption, but not later than the 
date of final payment under the Contract 

87. STATE'S RIGHT TO TERMINATE FOR ITS CONVENIENCE 

The performance ofwork under this Contract may be terminated by the State in . 
accordance wtth this clause in vthole, or from time to time in part, whenever the State 
shall determine that such ternination is In the best interest of the State. The State will pay . . .  
reasonable costs associated . . . .  with this contract that the Contractor has Incurred up to the . :  

. . . . . .  . . . . . . . . . . . .  . . . . . .  . . .  . . - .,. . . .  ' . . . . 7 . .  . . . . . . .  . . . . . . 
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'date of terrriination and all reasonable costs associated with termination of the Contract. 
However, the Canbactor shall not be reimbursed for any anticipatory p d t s  that have not 
been earned up to !he date of termhation. Termination he~under,  Induding the 
determination of the tights and obligations of the partles, shall be governed by the 
. pmvisions of COMAR 21 .CV.OI .12A(2). 

68. TERMINATlOlY FOR DEFAULT 

If the Contmctor kils to fulfill its obligations under this Contract properly and on tlme, or 
otherwise violates any provision of the Contract, the State may temlnate the Contract by - 
written notice to the Gontracbr. The notice will specify the acts or omissions  lied upon 
as cause for termination. All finished or unfinished work provided by the Contractor will, at 
the State's option, become the State's property. The Stete will pay the Contractor fair and 
equitable wmpensatlon for satisfactory performance prlor to receipt of Notice of 
Termlnatlon, less the amount of damages caused by Contradots breach. If the damages 
are more than the compensation payable b the Contractor, the Contractor shall remain 
liable after termination and the State can afhnaljvefy collect damages. Terminalon 
hereunder, Including the determination of the rfghts and obligations of the parties, shall be 
governed by the pmvisions of C O W  21 .O7.Ol. 1 18. 

69. PARTIAL ACCEPTANCE 

A If during the wnstruotion of work the State desiresb occupy any pardon of the 
project, the State will have the rlght, at Its sole option and discretion, tn occupy 
and use those portions ofthe project which Is, in the opinion of the Procurement 
Officer, can be used for their fntended purpose; pmvlded that the conditions of 
occupancy and use are established and the responsibilibtes of the Contractor and 
the State for maintenance, heat, light, utilities, and insurance are mutualfy agreed 
to by the Contractor and the State. 

8. Partial occupancy shall in no way releve the Contractor of his responslblliies 
under the Contract. 

70. FAILURE TO COMPLETE ON TIMWQUIDATED DAMAGES 

A. Time is an essential element of the Contract and It is important that the work be 
vlgomusly prosecuted until completion. 

---- -.- 
6. For each day that any work shal mmain uncompleted beyond the time(~) specifled 

elsewhere In the Contract, the Contractor shell be liable for liquidated damages In 
the amount(s) spedfled in the contra* provided, however, that due account shall 
be taken of any adjustment of specified completion he(s)  for completion of work 
as granted by approved change orders. 

C. The Stab will deduct and retain out of the monies due to or become due b the 
Contractor hereunder the amount of fiquldabd damages, and in case the amounts . c 

. . . . . . . . .  . . .  - .  . . - due the Contractor am less than the amount of such damages, the Contractor . . . . . . . .  . . . . shall be liable to the . State . for.the difference. . ' '. ' ' . . .  ' . 
. . . . .  . . .  . . : . . . . . . . . . . .  . . . . .  45 ' 

. . 
. . . 



71. SUBSTANTIAL COMPLETION AND FINAL INSPECTlW 

A When the installation is substantially completed, the ConMctor shall notify the 
Procurement Officer that the work will be ready for finel Inspection and test on a 

' defin-k date. Sufficient notice shall be given to permit the Procurement Officer to 
schedule the final inspection with the Stab's consulting engineer. 

I -- - 
8. On the basis of the inspection if the Procurement Oilleer and consulting engineer 

determine that the work is substantially complete and the project can be occupled 
or used for its Intended purpose, Be bcu&ent Officer willestablish the da& of 
substantial comptetion and w f R  state the responslbilfties af the State and the 
Conhcbr for maintenance, heat, utilities, and insurance. 

C. The Procurement Officer will fix the time withln which the Contractor shall 
complete any remainlng items of work which will be indicated on a list (punch llst) 
prepared by the State. If the Contractor fails to complete the remaining items so 
listed In the time stipulated, the State will have the undisputed right to complete 
the work'and deduct any cost hcurred from any monies related under the 
Contract 

CLEANING-UP 

The Coninactor shall at all tlmes keep the construction area, indudlng storage areas used 
by them, free fram accumulations of waste material or rubbbh and prior to completion of 
the work remove any rubbish from the premises and aU tools, scaffoldhg, equipment, and 
materials not the property of the State. Upon cornpletron of the construction, the 
Contractor shall leave the work and premises in a dean, neat and workmanlike condltlon 
satisfactury to the Pmcuternent Officer. 

GUARANTEES (Phase II only) 

The Contractor guamntees for the life of the Contract, commendng on the date fixed by 
the parties: (normally at Master Lease Program Loan Takedown, unless o t h d s e  noted). 

A. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

6. That all mechanIca1 and elactriwl equipment, machines. devices. e k ,  shall be 
--- adequate for the use to which they &intended, have been inst&d in - 

a c c o r r l ~ h s p e C I f i c a t l o ~ a W a p p l ~ ~ e n d ~ c t u r e r s  
recommendations, and shall operate with ordinary care and attention in a 
satMaetory and efflclent manner. 

C. That the Contractor will re-execute, wrract, repair, or remove and replace with 
p r o p  work, wfthaut cost to the State, any work fwnd wt to be as guaranteed by 
this Secff on. The Cwntractor shall also make good all damages caused to othq . . 
work or materids In the p m s  of complying $his Section. - : ' : . ... . .  . . .  . . . . . . .  . . . ., . . . . . - . . . . . . . . .  . . . .  . . . . .  . . . . .  . . . . 

D.  hat the enth york sh?~~-be ymt=r&~M and leak-proof. . . . . . . . . . . . . . . . . . . . .  



E. That the acbal adjusted cost avoidance for the life of the Contract will be no less 
than the guaranteed savings as defined in the Contract. 

74. MOTlCE TO STATE FOR LABOR DISPUTES 

A. Whenever the Contractor has knowledge that any actual or potential labor dispute 
.._-,__I- i s d e l a y h g - ~ r - t h m a ~ n s - t a - d e ~ y ~ t h s t i m e l y - a n f - o n - t h e  

Contractor shall immediately give notice thereof, inciuding all relevant information 
with respect thereto, b the Procurement Mcer. 

B. The Contractor agnees to insert the substance of this clause, including W i  
Paragraph B., in any subcontract hereunder as to which a labor dispute may delay 
the timely performance of this Contract; except that each such subcontract.sha1l 
provide that in the event its timely performance Is delayed or threatened by delay 
by any actual or potential labor dispute, the subcontractor shall immediately notify 
his next higher 6er suhntmctor, or the prlme Contractor, as the case may be, of 
a1 relevant information with respect to sukh dispute. 

75. SCOPE OF PAYMENT 

A. The State agrees to pay Be Contractor on the following basis as compensation for 
the Contractor's services: 

1) Total ECM capital cost, as quoted in the Cantractor's Final Phase I Report, 
(Phase 11 pmposd), including engineering feasibflity study, preparation of 
comprehensive energy plan, design, construction documents, construction, 
training and start-up. This amount is to be payable to the Contractor upon 
acceptance by the State at 100% completion ofthe mnstructlon phase of 
the project, and subject to the loan takedown schedule set by the Stab's 
Guaranteed Energy Performance Lease Line of Credit Ttme date the 
Contractor is paid wnstihrtes the start of the guarantee period. The cost or 
antract value of any ECMs not operating to the expected pehrmance 
levels wlIl be the responsibility of the ESCO. 

2) Yearly mahtenamrvlce costs as quoted in the Contractor's Final 
Phase I Report, (Phase It Propasal), Rr tire duntion of the contract, and 
payable by the Owner. 

-. 8. The State's total m r h ,  cost for the repayment af the paect -. capital __ cost including 
Interest and yearly maintenance &sb, cost of M & V, cost of guarantee,'and cast 
of Project manager shall not be greater than the guaranteed energy and energy 
related savings for the d u r a h  of the wnfract 

Should the rewrnrnendatlons contained In the engineerfng feersibflity'study 
[Phase I) fall to meet the State's objecthres for the proJect (as outllned in . 
Section t and Section ill of this RFP), or is deemed unreasonable, . . . 
unworkable, . . or cast exc~sive.by the State, the Stgb will have no : . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . .  

. . . .  . . . . s . . . .  . . . . .  . . . . .  47 . . 
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- & ~ i ~ & n ' t o  pay the ~ontractoithsfee associated vifh theda&d~~ 

2) Should the recommendations, including capital m t ,  yearly maintenance 
cast, end guaranteed savings, meet or exceed the State's objecthres (as 
outlined in Section I and Sedon Ill of this RFP) as determined by the 
State, and the State elects to p d  with Phase 11 of the project, the cost - -  . . & t h e - s t u d y - s h a l l - b e J n d u d e d J n - t h e - C o v d -  - 
financed by the Stab, ejther through the Contractor or prhrately. In elther 
case, the payment to the Contractor shall be the same as noted in A1 and 
A2 above. 

Should the recommendations wntalned in the engineering kasibllity 
st~dylcomprehenslve energy efficiency and guaranteed savings program 
(Phase I study) meet or exceed the State's objectives and all wrrbact 
requirements as determined by the State and the State, for any reason, 
does not proceed with the implementation phase (Phase I!, design and 
conshction, end maintenance of the ECMs), then the ESCO shall be paid 
the previously agreed upon wst of the Phase I engineeting study. The . 

cost of the study is to be included In the ESCO's Phase 1 letter of RCnt 
upon assignment of sacti project. 

D. After cornpletfon of project phases natmd above, and upon demand, the Contractor 
shall certify b the Stab in wting that, in accordance with wnhctual 
arrangements, suppliers and subcontractors: 

1) have been paid fmm the prweeds of Ute finanelng arranged by the 
Contractor or the State, and 

2) no llens have been filed or are pending against the installed equipment. 

. E. The Stab may withhold payment under this Contract If It detemlnes that any part 
of the contract, including completion of punch list Items, has not been nmpbted , 

satisfactorily. A letter notifying the Contractor of the outstanding w r k  will be 
submitted by the State. Neither payment made tu the Contractor nor partial or . 
entire use of the work by the State shal be an acceptance of any work or materials 
not in accordance WMI this Contract ' 

F. The State has the right to withhold from payments due to the Contractor any 
h e  Contractor. -- 

G. In applying for all payments, the Contractor shall submit in addition to the above a 
certfficab that he has paid: 

I )  al! labor to dab: 

2) all vendors and material suppliers in full for all items received; 
. . . . .  

. . 
3) all subcbntracbbrq in full, less me etqlned amount and . . .  : . . . .  . . . . . . . . . . . .  . . . . . .  - . .  . . . .  . . .  . . .  . , . . . . . . . . . . . . . . .  - .  . . . . 
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s~~'~nwranoe premiums. 

76. FORCE ACCOUNT WORK (Phase II only) 

A. When the Contractor is required to perfam work as a result of additions or 
changes to the Contract for which there are no applicable unit prlces in the 
Conhct, the Department and Contractor shall attempt to agree to a price for the . 

- . - -ps~nce.of .such-wark+~~n.~~metl tcannotbe-~~, - th8_Deparfmentt  
may require the Contractor to do such work on a force account basis to be 
compensated in accordance with the following: 

Labor For all labor, including design services, and for foremen fn dlmt -* 

c h a ~ e  of the speclflc operations, the Contractor shall recelve the actual 
wages for each and every hour that said persons am actually engaged in 
such work. The Contractor shall receive the actual costs paid to, or in 
behalf of, workers by reason of subsisbnce and travel allowances, health 
and webre benefits, pension fund benefits or other benefits, when such 
amounts are required by collective bargaining agreement or other 
empbyrnent contract genera fly appflcable to the classes of labor employed 
on the work. 

Materials. For materials accepted by the State and used, the Cantiactor 
shall recelve the actual cost of such materials delivered on the work, 
lncludfng transportation p a M  by h h  (exclusive of macMnerjl rentals as 
hereinafter set forth). 

Eaul~ment For any machinery or special equlpmant (other than small 
tools, whether rented or owned), the Contractor shall weelve the rates 
agreed upon In wrftlng before such wo& is begun, or the Contractor shall 
receive those rates which may be specified elsewhem in the Contact. For 
purpose of definition, equipment with a new cost of $500 or less will be 
considered small tools. 

Mabrlals and S u ~ ~ l l e s  Not Incornrated in the Work. For maCrlals and 
supplles expended In the performance of the work (excluding those 
required for rented equipment) and approved by the State, the Contractor 
shall recelve the actual cost of such materials and supplies used. 

Bond. Insurance. and Tax. For bond premiums, property damage, Iiablity, 
-.-.---- and workmen's wmpensatlon Insurance premiums, unemployment ----- 

Insuranke contributions and social security taxes on the force account 
work, the Contractor and State shall detekine an equitable percent to be 
applied against the labor cost (premium pay and fringes excluded). 

Subeontractom Far work done solely by a subcontractor, the 
subcontractor's cost shall be determined as stipulated in Subparagraphs 
I.) through 5.), above. The allowable percentages for combined overhead 
and pmM far the subcontractor shall be as stipulated hereinafter under . . 
Subparagrnph 8. The Contrador shall be enfitlgd to an allowance offive . . . .  
percent (5%) of the s u b c o n ~ ~ r ' s  total . . wst.of dolng the work. . . . .  . . . . .  . - .  . . .  . . .  . . .  . . . _ . . . .  . . .  . . . 
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* . '. -7) D n nee. No &idi&hd i~kiikim;e &dl bi'riiide for generaI 
superintendence, the use of small toals, or other wsts for which no specific 
allowance is herein prouided. 

8) Contradots &hed and Pmft The Contmctor will be paid overhead 
and pmf~t for work peiformed by his own forces as a percentage thereof, at 
the following .scale: 

VALUE OF WORK COMBINED OVERHEAD AND PROFIT 

$0 - $25,000 15% 
Over $25,000 Negotiated; maxlrnum of 15% 

Cammnsaticq. The wmpensatisn as set forth above shall be reoelved by the 
Contractor as payment in full for ttre work done on a force account bask in 
accordance wIth all other prwisions in the Contract respecting payment At the 
end of each day, the Contractoh representative and the Procurement Officer shall 
compare recurds of the cost of work as ordered on a brce aecount basis. 

~tatemenh. No payment will be made tbr work perfomed on a force account 
basis until the Contractor furnishes the Procurement Officer duplicate Itemized 
statements of the cost of such force accaunt work detailed as to the following: 

Name, dassification, date, daily hours, total hours, rate, and extension h r  
such laborer, frrreman. 

Designation, dam, dally houn. &$ll houm, rental rate, and extendon for 
each unit of macblnery and equlpment. 

Quantities of materials, prices, and extensions. 

Cost of property damage, liability and workmen's compensation Insumnce 
premiums, unemployment insl~rance wntdbutfons, and sodal sewrlty tax 

Payments of Items under Subparagraphs 3. and 4. above, shall be 
accompanjed by origlnal receipted Invoices for materials used and 
transportatIan changes. If, however, the materials used In the force 

-.-C------ - account work ere not specifically purchased for such work but are bken 
h m  the Contradots stock, #en in lieu of the origlnal invoices, the 
statement shall contain or be accompanied by e6affidavit of the Conbactor 
which shall certffy that such materials were taken from his stock, that the 
quantity claimed was aqtually used and that the price and transportation of 
the material as claimed represent actual cast 

?7. DEDUCTIONS FORiJNCORRECTED WORK (Phase II only) 
. . .  

if the Stab deems it inexpedient b c o d  work injured or done not In accordance with : - . . . . .  
the Contract, an equitable deduction from the payment shall be made thereof. . ' . . . 

. . ' . . "  
. . . . . . . . a .  . . . . . . .  
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78. CORRECTiON OF WORK NOT IN ACCORDANCE WITH THE CONTRACT (Phase I1 
o w  

A. . The Cbntrrrcbr shall promptfy remow from the premises all mabrials wndernned 
by the State as failing to conform b the Contract, whether Incorporatad in the 
Work or not The Contractor shall promptly replace and mxecute his own work 

----~.,~inla~~~rdan~~~thIth~Can~ctand~wfthou~expem~~tO-the~Sbte.aad~haII~bear - -- 
the expense of maklng good all work of other Contractors destroyed or damaged 
by such removal or replacement 

8. If the Contractor does not remove such condemned work and matedals within a 
reasonable time, the State may remove them and may store the materials at the 
expense of the Contractor. If the Contractor does not pay the expense of such 
removal, the State may, sell such materiels and shall account for the net proceeds 
thereof, after dedudng all the costs and expenses that should have been borne 
by the Contractor. 

79. RETENTION OF RECORDS 

A, The Contraett,r shall retain and mahW all records and documents relating b this 
Conbct for thnee years after final payment by the State hereunder or any 
applicable statute of limitations, whichever is longer, and shall make them 
available far Inspec#on and audit by authotked representatives of the State, 
including the procurement Hcer or designee, at all reasonable limes. 

8. The Contractor further agrees ta include in a1 their subcontmcts hereunder a 
provIslon to the effect that the subcontractor agrees that the State or any of its duly 
authorized representatives shall, until the expiration of three years alter final ' 
payment under the subcontract, have access to and the right to examine any 
dlrectly pertinent bouks, documents, papers, and recorcfs of such subcontractor, 
irnrohring transactions related to the subcontract 

80. EMPLOYEES AMD CONSULTANTS 

A. Qualification of Em~lovees: Only personnel thoroughly trained and skilled in the 
task assigned them may be employed on any portion of the work. Any employee 
found to be unskilled or untrained in his work shall be removed h rn  the work. 

. -.------ - ---- . U c e n d  Em~lovees: When Munidpal, County, Stab, or Federal laws require that 
certain personnel (electricians, plumbers, architects, engheers, etc.) be licensed, 
then all such personnel employed on the work shall be so licensed. 

C. Quantitv of Labor: The Contracbr shall employ on the work, at all times, sufficbnt 
personnel to complete the work within !he time stated in the Contact 

D. Work Areas. The Contractor shall confine the operations of his employees to the 
llmits as provided by law, ordinance, permits, or diredior! of the Department : . . .  . . . . . .  



. . . . . . .  ... . . ... 
E. Methods and Qualib: 

1 ) All workmanship shall be of good quality. Whenever the method of the 
work or manner of procedure Is not specilically stated in the contract 
documents, then R is Intended that the best stendad practiw shall be 
followed. Recommendations of the manufachJrers of approved rnaterlals 
shall be considered as a part of these speciffcations and all materials shall 

--. 'deapplied,dhstalIed,-wnne~d,-erected,~sedI"deaned~nd-wndi~ned-- . . 
as so cabd for thereby. Ilk, however, does not remom any requirement 
in these specifications to add to the manufacturefs recommendations. 

2) All maten'als shall be accuptely assembled, set, etc, and when so 
required in good construction, shall be true to line, even, square, plumb, 
level and regularly spaced, corned, etc. Under no drcumstances, either 
in new or old work shall any material be applled over another whlch has 
not been thoroughly deaned, sanded, or otherwise treated so as not to 
impair the finbh, adhesbn, or efficiency of the next applied Item. 

3) All methods, procedures, and results ane subject to the State's a p p m l  as 
to finished result to be obtained. 

I) The Contractor shall so schedule the work as iu ensure efficipnt and 
uninterrupted progress and to hold to an absolute minimum the cutting and 
patching of new work. All cuWng, patching, and digging necessary to the 
execution of the work Is included. 

2) The Contractor shall so schedule the scope of wok (including design, 
wnstructlon, maintenance, training, etc.) that each Installation or portion of 
the work shall be properly coordinated with all other portions of the work as 
required for a complete installation, all according to accepted good design 
and construction practice, and In accordance with the project schedule. 

G. Suoerintendent. The Contractor shall keep on the project sib, at all tlmes during 
Its pmgress, a competent, Englishspeaking Sljperintendent and any necessary 
assistants, all approved by the Department prior to commencement of the work. 
The Contractor shall submit in writing to the Department the name of the person It 
intends to employ as superintendent for the execution of this Contrect with a 

-- statement of the proposed superintendent's quallficatlons. This data will be 
revimd'bymmtentm 8nd an appmval or r e j e ~ ~ g f ~ ~ t r i e r s o n s  
who have prevbusty provlded unsatisfactory work executed for the State of 
Maryland, or who are without proper qualiflcatlons, will not be approved. Should it 
be necessary to change the Superintendent, Wls procedure will be repeated. A 
single Superintendent will be penltted to superintend two or more jobs locaied at 
the same institution or close to each other only when apprwed by the Department 
In writing. The Superintendent shall represent the Contractor. All directions g k n  
to the Superintendent shell be as binding as If given to the Contractor. Directions 
shall be wnfinned writing on written request frpm the contmcbr. Should th8 .' . . . . 
~uperintendent be complained of by the ~ ~ k r t m e n t  far wuse, he shall be . . 

rsmwd from the wprk and a ney Superintendent obtained and approved es . 
. . .  . . .  

. . . .  . . 



H. piscialine. The Contractor shall at all tlrnes enforce strict discipline and good 
order among their employees and shafl not employ or permit to remain on the work 
any udt person. They shall enforce all instructions relative to use of water, heat, 

. power, no smoking, and control and use of fires as required by law, and the State. 
Employees must not be allowed to lobr on the premises before or after worklng 

I. Ernalovee Safehr. The Contractor shall designate a responsibb member of his 
organhatian, on the work, whose duty it shall be, In addltron to his other dub, to 
prevent accidents and to enforce the standards reqtdred under the Contract The 
name and pasltlon of the person so designated shall be reported to the 
Department by the Contractor at the commencement of the work. 

81. NON-DISCRIMINATION IN EMPLOYMENT 

A. Contracbr agrees; 

I) not to discriminate in any manner against an employee or applicant for 
employment because of me, color, religion, creed, age, sex, marital 
status, national origin, ancestry or disability of a qualified indMdual with a 
disability; 

2) to include a provision slmllar to subsection I), above, In any subcontract 
except a subcontract for standard comrnerclal supplies or raw materials; 
and 

3) to post and b cause subcontractors to post, in conspicuous places 
available to employees end applicants far employment, notices setting 
forth the substance of this subsection A. 

B. Contractor shall be subject to and shall wmply with all other requirements of 
Section 13-219 of the State.Flnance and Procurement Adele of the Annotated 

. Code of Maryland. 

C. Contractor shall comply with all other applicable federal, State, and local laws, 
regulations and ordinances respecting illegal discrlminatlon and cM1 rights. 

D. The Contractor, subcontractors, and agents of both insofar as possible, shall 
s.~qmJa~r_thrqyg~ththaMq~and-Job-Sewi~e-of-~aM8~and-Depa~enbf---- 
Economlc and Employment Development, except where the Contractor has 
entered In& a coflective bargainhg agreement under which labor is to be provided 
by the union. In that case, the Contractor is not required to conform to these 
pmlstons unless €he Contractor and the union arrange with the Maryland Job 
Service for refanal of such labor as they may mutually agree shall be referred. 
The Contractor shall be the sole judge of the competency or fitness and for 
satisfactory senhe of any laborer referred . . . to . him by the Maryland Job Se-. . . . . .  . . . . .  . . :  : . . . . . .  . . . . .  - - .  ., : . - . . 82. SUBCoIJTRA(TT$ - . . . .  ;. . . . . - . . . . . . . . . . .  . .  . + z - . : .  - . . . . . . .  . . . . .  . .k . a .  
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~ii&a&r shall. as soon as madcable anl be& the executlon ofthe 

Contract, noiify the ~e~admen t  in writing, of the name of subcontraclors proposed 
for the principal parts of the work and for such others as the State may direct and 
shall not employ any that the Department may object to as incompetent or unfit 

6. - The Contractor agrses that the Contractor Is as fully responsible to the State k r  
the acts and omissions of their subcontractors st any time and of persons either 

.I direeffysmploy~byYthem,.as.itjsfaiithe~~ .and-ornlssions.af.pe~~o~~~~direcUy~~ 
employed by the subcontractDrs. 

C. Nothtng contained in the amtract documents shall create any contractual relation 
between any subcontractor and the State, and nothing in the contract documents 
is Intended to make the subconbdor a beneficiary of the Contract between the 
State end the Contractor. 

83. RELATION OF CONTRACTOR AND SUBCONTRACTOR 

A. The Contractor agmes to b1nd every submtractw and will see that every 
subcontractor agrees tP be bound by the terms of the Contract documents, as h r  
as appiicable to its work, unless speeitically noted to the contrary In a subcontract 
appmved in writing as adequate by the Department. 

6. The Conlmctor agrees and shall Incorporat8 by reference or athemrise indude 
these General Conditions and the follwving provisions In a11 subcontracts and 
supply contracts nppllcable to the work. Subcontractor agrees to be bound to the 
Confractor by the terms of the Agreement, General Conditions, DwMngs and 
Specifications, and tw assume toward them all obligations and responsibilities that 
they, by those documents, assumes toward the State. 

C. The subcontractor agrees, upon completion of their work, to promptly pay all labor, 
material suppliers, vendors, subcontrscbrs and others, to permit simultaneous 
final payment by tha Canlmctor. 

D. The Contractor and the subcontractor agree that nothing in the Contract shall 
create any obligation on the part of the State to pay to or to see to the payment of 
any sums ta any subwnhdor. 

84. CONSTRUCTION SAFETY AND HEALTH STANDARDS (Phase I1 only) 

------lt-ls-a-eandltion-of-this-Co~Wct~and-ihaII-be-mde-a-cenditlonaf-each..subcr,ntraet ---- 
entered into pursuant to this Contract, that the Contractor and any subcontracbr shall not 
require any laborer or rnechanlc employed in performance of this Contact to work in 
surroundings or under worldng conditions which are unsanitary, hazardous, or dangerous 
to their health or safety, as delermined under constructton safety and health standards, 
laws and regulations of the locality In which the work is done, the State, and the Federal 

. . . .  government, 
: I 

0s. MANDATORY CONTRACTUAL TERMS , .  

By submitting an ofkr in msponse to this . RFP, . ofhmrs, .if selected for award, shall be 
. . . . . . . .  . . 



SECTION 1!1- GENERAL CONDITJONS 

deamed to have accepted the terms of this RFP and the Conbact-Attachment A. Any 
exceptions to the RFP or the Contact must be clearly identified In the Eixecutlve Summary of 
the Technical Proposal. A proposal that takes exception to these terms may be rejected. 

VERIFICATION OF REGISTRATION AND TAX PAYMENT 

Befare a corporation can do business in the State of Maryland It must be registered wlth 
the Department of Assessments and Taxation, State Office Bullding, Room 803,301 West 
Preston Street, Baltimote Maryland 21201. It is strongly recommended that any potential 
offeror complete registration prior to the due date for receipt of proposals. An offeror's 
failure to complete registration with the Department of Assessments and Taxation may 
disqualify an otherwise successful offeror h m  final considerakn and recomrnendatlon 
for contract award. 

BID PROPOSAL A F F I D A ~  

Proposals submitted by ofkrors must be accompanied by a completed BfdlProposai 
Affidavit A copy of this AfFfdavit is included as Attachment B of this RFP. 

STATE ETHICS LAW 

The Stab Ethics Law, State Government Artlcle 51 5-!X8, applies to persons that are 
involved In the drafting of speeifieations. in general, and wlth certain exceptions, such 
persons are pmhjbited from partlcipaiing in the lmplementatlon of those specffications 
whether as a pdme or subcontracbr. The State Ethics Law may apply to contracts to 
Contractors under the RFP. Please see 915508 for further detail. 

ELECTRONIC FUNDS TRANSFER 

Payments to Contractors by Electronlc Funds Tmnsfer (EFT): 
(Pursuant fb: Section 7-227.1, State Finance and Procurement Artlde, Maryland Code;COMAR 
25.03.02.02.). Every solicitation for a contract expected to exceed $200,MlO that requjms Board 
of Public Works appraval.must include the following clause: 

PAYMENT TO CONTRACTORS BY ELECTRONIC FUND TRANSFER (Em: 
(For bids over $204000) 

By submfltlng e response to this solldtatlon, the BidderlOReror agrees to accept payments by 
. e l e c t r o n l c - f u n d s ~ n s f e r ' ~ n l e s s - t h e - S ~ n t s - a n - e x e m p t i o n ~ 7 3 1 e - s e l e c ~ d ~ - - - - -  

Bidderlmeror shall register using the attached form COTIGAD X-10 Vendor Electronic Funds 
(EFT) Registration Request Farm. Any request for exemptiun must be submitted to the State 
Compbullets Oflice for approval at the address specifled on the COTBAD X-10 form and must 
indude the business identification lnformatlon as stated on the form and include the reason for 
the exemption. 



SECTION 1V - SCOPE OF WORK 
1. GENERAL 

A. The ESCO shall, for each project 

Provide all necessary study, Investigation, design, cansfmction, ttainfng, 
monlbring and verification, and maintenance for the complete Installation 
of ECNl's under the mnditlons required in this RFP. 

Provide consbuction drawlngs, specifications, and equipment submittals 
for review and appmval by the State of Maryland. 

Provide optional project figanclng, directly to the State that will allow the 
Stab of Maryland t~ pay all costs out of he savings resulting from the 
instsllatlon of the proposed system. Any thlrd party financing arrangements 
must be made between the ESCO and the third party. 

Provide a program that will result in guaranteed energy cost ~tvoldance, 
suffident b finance the cost of the program over the term of the contmct 

Study all possjble energy eonsenration measures. 

Provide Cerb'ficate of lnsuranee and bond prior to any fundtng of the 
projects. 

Pravlde training to ld l l ty  malntenance/operatlons and DGS personnel. 
Training shall address the purpose, operation and maintenance of the 
equipment and systems installed throughout the pmJect 

P d d e  monitodng end validallon of energy consumption throughout the 
contract period. This may also indude the requirement for measurements 
lu be recorded during the Phase I study phase. 

Provide senrfcelmaintenance, for everything installed, throughout the 
contract period. 

B. All engineering and design work shall be perbmed in accordance with the DGS 
Procedures Manual for Architects and Engineers (latest edition) unfess noted 
otherwise In the RFP. 

C. All energy audlts, feasibility studks, plans and spe~ificatlons shall be prepared by 
Professional Engineers licensed in the State of Maryland at the time of ESCOs 

-----------.-- submltEalrA-cerWied-enetgymanager-is- 

D. Any as-built drawings of the facility shall be made available to the ESCO upon 
assignment of a project. The State does not guarantee the accuracy or 
~ornpleteness of these documents. The ESCO shall consult with the faclllty 
maintenancelopenations st& and DGS as to any mnditlons which might exist not 
shown in the drawlngs. The selected ESCO shall be mponsible for verifjing the 
accuracy of the !nformation given to him by the.State. The ESCO shall also field 

. verQ existing conditions as necessary accurately design and locate the 
Installation of new equipment and retrofit or expansion of systems. The 
Stab Is not liable under any circumstances for differing slta conditions. 



SECTION IV - SCOPE OF WORK 

E. This RFP is a 'Performance Specificatton' and not a "Design Specificationo. 

2. SPECIFIC 

A. Method of Proiect Asshnment 

1) All Phase I projects will be warded based on cornpewfve proposals for 
Phase I of en EPC by each ESCO. 

2) All ESCO's on the IDC lfst will receive writken nMcatlon of the intent of an 
agency to enter into an EPC 90 warkfng days prior to the initial meetlng 
with the agency, DGS and/or MEA represenirrthres. 

(a) Agencies Interested in an Energy Performance Contract will coordinate 
with DGS andlor MEA, where appropriate, to gather pertinent data and 
establish goals. 

3) The purpose ofthe fnitlal meeting is to intraduce the goals of the agency to 
the ESCOs as we11 as b dlswss the fadlity purpose and usage patterns. 
ESCOs will be nottAed of the. date of the oiildal site vislt at thls meetlng. 

4) Each ESCO will have 30 days after the inkl meeting to submit a proposal 
for Phase I senrims in the agencyfDGS. The ESCO agrees that its Phase 
II project will wrnply with the promises made in the Phase I proposal in 
response to the following and evaluation factors. In this proposal for 
Phase I,  the followfng lnhrmatlon must be Included. The proposal will be 
scored on the criteria Hsted below. An ESCO will be selected based on the 
proposhl with the highest score. 

(a) Guaranteed Cost Avoidance for the facility for a 13 year term with 
an amortization at an interest rate determined by the State. (Thls 
may include energy and operational savlngs.) 

(b) Guaranteed percentage energy reduction. 

(c) Proposed list of ECM's to be Included In the project. This can be a 
generalized lfst However, major equipment upgrades or 
replacements should be included specifically. 

. (d) Proposed warhead and pmfit rates on both subcontract prices and 
- -----.-.- --.----------- Internal-ESGO-prices. ---- 

(e) Pmpbsaf far new andlor renewable technologies as an energy 
conservation measure. This must include spedflc applications at 
the proposed facitlty. No points will be given for ESCO's 
representing a cursory look at the potential application of new 
technologies. . . 

(f) Proposed Phase I schedule. 

(g) Cost of the Phase I study. 
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* I study pbrtion. This should be betei;irined be'den the stadand the 
5 . .  

6) Assess the feasibility and implement plans, ifappmVBd, for new energy 
management systems/cantmls. 

- 7 )  All Phase I studies must indude a comprehenshre evaluation for renewible 
. . . _ . _ - - - -  grid /or lnnmtive new technolosy that eitheriustifies or quan- , 

measure for indusion or exclusion In Phase 11. The Offeror's objective 
shall be to identify technical solutions in order to maximize energy and cost 
eavings and provide a'definitive estimate of costs and savings resulting 
from the proposed energy eonsentation measures. Upon approval of this 
phase of the project, the ORemr wlll be  expected to guarantee all identified 
costs and savings. A project must meet minimum energy reduction 
requirements, meet minimum expectations of equipment replacement, 
eeceptable costs, and be fufly funded with guaranteed energy savings to 
proceed to Phase 11. 

8) Ensure that the project plan canforms to all requirements of appltcable 
Mity energy consenrationlrebsk incenthre progrerns in order b mtnlmke 
cost and payback period. 

9)  An oprall project proforma shall be created to document the following 
costs on an annual basis, for each year of the project The costs of 
financing the pmject shall be Included. The btal project costs should be 
amor!ized. The project cosb shall include, but be listed indlvldually: 

I .  

(a) total fee for engineering and design; 
(b) total cast of construction perbd Interest; 
(c) total Material and equipment casts; 
(d) total Labor costs; 
(e) funding interest rate; 
(9 cost of the study; and 
(g ) cost of the guarantee. 

10) ?he proforma shall lndlrde for each year: 

(a) energy savings In dollars; 
(b) operational and maintenance savings (if applicable); 

--___.__-.__ ..-- ---.__IC.. 

(c) water savings (i eppllcable); 
(d)--de3t'sB"iI~; --- --..--- 
(e) maintenance costs; 
(5) training and M&V casts; 
(g) SALP repayments; and 
(h) DGS costs for wnstructlon management services and annual 

monitoring and verification Into project cash flow. 

(I) (A) Should the recornmend$ions confahad In the engineering 
. . feasibllii studylmmp~hensive enegy effidency and guaranteed 

savings program (Phase I) fail to meet the State's objectives for the 
: project, or . . . . . .  is deemed unreasonable, , unworkable, . or wst excessive 

. . . 59 
. - . . 



SECTION IV - SCOPE OF WORK 

by the State, the Stab shall have no obligation to pay the ESCO 
any fee for preparation of the Phase I study. 

Should the recornmendatlons of the Phase I study meet or exceed 
the State's objectives and all contract requirements and if the Shte 
contracts for Phase II (implementation of the Phase I study), the 
cost of the Phase I study shall be hcluded in the ECM capital cost 
financed by the State, either through the ESCO or otherwise. 
Should the recommendations contained in the engineering 
feasibility study/comprehensive energy efficiency and guaranteed 
savlngs program (Phase I study) meet or exceed the State's 
objectives and all contmct requirements, and the State, for any 
reason other than those in A above, does not proceed with the 

Implementation phase (Phase 11, design and cunstructlon, and 
maintenance ofthe ECMs), then the ESCO shall be paid the 
previously agreed upon cost of the Phase I engineering study. The 
cost of Vte study is to be Included In the ESCO's Phase 1 proposal 
ferr the project 

(4 2) As part of Phase I, and prior to submission by the State to the Board of 
Pubiic Woks (BPW) for approval of Phase 14, the ESCO shall prepam a 
Phase 11 Proposal specifLlng the ECM rewmmendatlons approved in 
Phase I Including, but not brnited to the following: 

(a) List of all subcontractors and responsibnith end a list of the proJect 
team ifit Is d'irent from the response to the IDC soljdtation. 

(b) LayoutMoor plans of major equlpment, (35% CDs In accordance 
with the Department of General Senrices Procedure Manual for A/E 
Pmfessional Servlees, latest edition). 

(c) Schematic diagrams and single llne diagrams for all HVAC and 
electrical equipment 

(d) Cut sheets for major equlpment, such as boilers, chMers, cooling 
towers, generators, air handling units, etc. 

(e) Outline specifications for all major components, including but not 
limited to: 

The ESCO shall provide a schematic diagram of the exlsting 
and the proposed Cooling System. The schematic diagram 
of the existing system shall indude all the major exlstlng 
equipment, along WWI their performance parameters, pipe 
sizes, flow rates, etc. Any unique wntrol requirements 
should be noted as well as comments made about the 
acceptability of the performance of the associated 
equfpment ta remain such as Compressors, €xpansion 
Tanks, Air Separators, Insulation, Valves, piping, or any pert 



SECTION N - SCOPE OF WORK 

of the associated distribution system. etc. The schematic 
diagram of the proposed Cooling System shall provide the 
performance parameters of the new equipment, as well as 
any new appurtenances such as valves, flow meters, 
temperature sensors, etc. The equipment specifications for 
the new equipment ta be Installed In the Cooling System 
shall pmvlde details including, but not limited to, the 
following: 

- - Chiller 

Nominal Design EfRuency at Full Load (not 
APLV) 
Nominal Capacity (Tons) 
Refrigerant Type 
Fluid (Chilled Water, G l p l )  
Evaporator Enterlng and Discharge 
Temperatures 
Cbndensw Entering and Discharge 
Temperatures 
Electrical CharaetetJstics (HP, Phase, Volts, 
w 
List of Acceptable Manufacturers 

Coolina Tower: 

- Nominal Duty (bns) - Enter Fluid Tempemturn - Leaving fluid Temperature - . Amblent Air Temperature (DBMIB) - Electrical Characteristics (HP, Phase, Volts, 

- Hz) 
List of Acceptable Manufacturers 

- Pump Type (Horizontal Split-case, End ' 
SuctIon, etc.) - Capadty (GPM) 

------- - _______-- - - - - - - . -  ~ota~~Developed-~ead------.-.---------- - Minimum NFSH 
- Pump RPM 
- Minimum Operating Efficiency - Mounting (Base, Inertia Pad, Vibration 

Isotabrs) - Electn'cal Characteristics (HP, Phase, Volts, 
w - Ust of Acceptable Manufacturers 

. , 



SECTlON IV - SCOPE OF WORK 

The ESCO shell provide a schematic diigram of the existlng 
and the proposed Heating System. The schematic diagram 
of the existing system ehall Include all the major existing 
equipment, along with their pehnnance parameters, pipe 
sires, flow rates, etc. Any unique mntral requirements 
should be noted as well as comments made about the 
acceptability ofthe perfarmance of the equipment to remain 
such as Hot Water Storage Tanks, Expansion Tanks, Air 
Separabrs, Insulation, Valves, steam traps, existing piping 
and associated insulation and the entire distribution system, 
etc. The schematic diagram of the proposed Heating 
System shall provide the perComancx, parameters of the 
new and the old equipment, as well as any new 
appurtenances such as valves, flow meters, temperature 
SBCISOW, etc. 

The equipment speeSfications kr the new equipment to be 
Installed In the Heating System shall provide detais 
Induding, but not limited to, Be following: 

. a Boiler -- 
- Fuel (PrimaryBecondary, if applicable) - Output Reting (MBH) - Maximum flring Rate (scfh) - Operating Pressure or GPM 
- BoIler Type (Cast-Iron SecUonal, Ffretube, 

- Electrical Charecteristics (HP, Phase, Volts, 

- List d Acceptable Manufacturers 

- Pump Type (Horttontal Split-case, End 
Su*, etc.) - Capacity (GPM) - Total Developed Head 

--------.. "-----.- dm- 

- PumpRPM 
- Mintmum O~tii@Effiz.ie~cycy"I----- - Mounting (Base, lnertla Pad, Vibration 

Isolators) - Electrical Chatactedstics (HP, Phase, Volts, 

- Hz) 
Ust of Acceptable Manufacturers - Minimum NPSH 

- Heat Exchanoer: 

- Ffuld npes 

I 



- Entering Temperaturn for Both Fluids - Leaving Temperature for Both Fluids 
- Heat Exchanger Type (Plate 8 Frame, Shell 

a Tube, eke) - List of Acceptable Manufacturers 

The ESCO shall provide a schematic diagram of the existing 
and the proposed HVAC System. The schematic diagram 
of the existing system shall include all the major existing 
equipment, along with their performance parameters, duct 
sizes, flow rates, etc. Any unique control requirements 
should be noted as well as comments made about the 
acceptabilily of the performanoe of h e  equipment to mmain 
such as VAV Boxes, Coils, Diffusers, Dampers, Duetwork, 
Insulatron, etc. The m a t i c  dagram of the proposed 
Heating System shall pmlde the performance parameters 
of the new equipment, as well as any new appurtenances 
such as dampers, Row sensors, temperature sensors, etc. 

The equipment specificablans far the new equlpment to be 
Installed In the HVAC System shan provide details fnckrdlng, 
but not limited to, the following: 

- Air Flow Capacity - External Static Pmssure 
- Tobl Coaling Capacity 
- Senslble Cooling Capacity - Sensible Heating Cepacfty 
- Entering Air Temperature - Leaving Air Temperature 
- Design Space Temperature - Design Outdoor Air Temperature 
. - Minimum Outdoor Afr (46) - Electrical Characteristics (HP, BHP, RPM, 

--.--- ---- -... Phase, Volts, Hz) 
--am- - List of-hceptable Manufacturers 

Exhaust & 

- Airflow Capaclly - Fan RPM - . . Electrical Chmctertstlcs (HP, BHP,Phase, 
: Volts, Hz) - . . - Us! of.&cpptable Manufacturers . . .  

. . . .  

(4) Block load calculations, based on existing building . 
. . . .  

. . 83 
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equipment and new/&wated HVAC syskrns Included in 
the project. Exlsting people and Ilghting densities shall be 
verified based on actual field sutveys. (Check for accuracy) 
ASHRAE guidelines shall be used for ventilation standards 
b size primary heatrng and cooling equipment or latest 
edition in efkt at the time of Phase I1 proposal submittal. 

-n----------- -- 
(5) Calculations and methodology of all energy savlngs 

supporting the energy guarantee; savingslyear to be dollar 
based, based on utility tlme-d-day rates and estimated 
energy demand or unl  reductions. 

Equipment warranty for all ESCO furnished equipment for 
life of payback perlad. ESCO furnished equipment 
wamnt.4 by ESCO shall be sewiced by ESCO. 

Identification by roorn/ama: &sting light fixtures, lamps, 
and ballasts, and proposed new fixtures, lamps and 
ballasts. Whem Ilghtmg renovations include alterations from 
exlstlng configurations, zonal fighting calculations shall be 
provided. ESCO shall evaluate existing llghting conditions 
and recommend new Ilghting designs, where applicable. 

CPM schedule of Phase I f  work, Including any outages 
necessary. . 

Commissioning-methodology/sdtedulj~ for all ECMs. 

Degcslptian of maintenance swvlces, including but nrrt 
llmlted to a detailed list of all equipment installed by the 
ESCO, type of senrice to be performed, specific cost of 
services, frequency of service, records of servlce and date 
performed and ESCO msponsa time for each piece of 
equipment or system involved. Idenw each entity that will 
be providing work. Any &stlng maintenance contracts to 
be consolidated into ESCO provlded maintenance must be 
included for review by DGS or the Uslng Agency It [s the 
responsibility of the ESCO to ensure that all existing 

-------I- - services cukntly provlded under exlsting contrac6ls ---- I n c l u d e d 7 n E t 3 f  servtces.. I FEESCD proposed - 
contract for services must also be included. 

(1 I) Detailed capmhl.cost estimats breakdown, by ECM: 

all subcontractors quotes 
detailed engineering fees - 
cons@tction labor- . . .  

. . , - -  
0 .matertak '.' 

o major e q u i h t  c& 
a e o n s t n l ~ n  cqst.estimate: 

. . . . . . . . . . . . .  



- . Demolition Costs: 

New Work listed by system Cost, Including 
but not limited to: 

central cooling system, central 
--- ---A 

heatinggstem, .coolIn~l and hea thg 
distribution systems (WAC) 
automatic temperature controls. 

To verify that the capM cost estimate Is fair and 
reasonable, the State will, by whatever method it considers 
reasonable and appropriate, base its own independent 
estimate. ESCO ongoing training, maintenance, and energy 
guarantee cost (the cost of the Insurance or bond for entire 
pmject term) are considered noncapitel costs by the State, 
and shall not be included En capital financing. Costs shall be 
pard annually by Using Agency and shall be included in the 
project's overall cash flow. Labor costs shall be b a d  on 
Prevailing Wage Rates, as issued by Maryland Department 
of Labor, Licensing 8 Regulation. All major subcontractors 
(mechanical, electrical, conhk, etc.) must be confmcted 
directly to the ESCO. 

Engineering cost breakdown: disciplines, hours per 
discipline, hourly rates, OH, prafit, etc. 

ldentifieetion and indusion of an on-line monitoring 
system (capital costs and annual fees). 

Baseline methodology and methodology of 
calculation of guaranteed energy savlngs. All 
energy savings to be based on time-ofday rates and 
are to be quoted in dollars/yr; energy unit costs shall 
be current rates or future rates, whichever is greater. 
Baseline shall indude verification occupancy 

schedules, temperature set points, equipment 
runtimes, lighting bum times, utllity rates of natural 

_.___-I-.-- gas;.eledcity*I-oIl;waterlsewercharges~ 
applicable. 

C. Phase II: For each assigned project, the Contractor shall implement the 
comprehensive energy effidency and guaranteed savlngs program, which shall 
include: 

I) nnal Desim and S~eciffcations. Before Installation of the pmposed ECMs, the 
. ' ESCO shall prepare detalled constntction plans and spectficatlohs for the . . . . . . . .  

Installation of all equipment and systems proposed under Phase 1. The ' . ' 
plans and spedfications shall be prepared in accordance . . . .  with the . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . -  . . . . .  . . .  . . . . 

. - . . . . . .  .65 . 
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Services, latest edition, and shall Include, but not be limited to the 
following: 

(a) Withln 14 days ofthe exswtion of the contract, Contractor must 
submit prelimhary cribical path network (CPM) diagram outlining 
activities for the first 90 days of constmction. lnehde a skeleton 

- ,.--- dlagrramfor,the~maindersf-the~rkwithrkwiththe~~IiminaryrydIagram. 
This preliminary diagram must be approved prior to the first 
requisbn being processed. Include each significant construction 
activity. Coordinate each activity in the network wlth other 
acthrfttes. Schedule each construction activity in proper sequence. 

Floor plans and site plans showing equipment, equipment 
location, pipe muting, pipe cahnections to &sting systems, 
valves and Mngs, instrumentation and electric meter 
location, elecbjcal connections, ebctrlcal schematics are 
including wire and conduit sizes, decAdcal equipment, and 
Isometric diagrams showing connections to afl HVAC 
equipment 

Control sequence of operation, logic diagrams, and wMng 
diagrams. 

Equipment Ifst with: manufacturer names, model numbers, 
and operating characterlstlcs. 

Specifications indicating material, skes, and thicknesses 
being wed in wnstructlon components and equipment 
components, pressure and temperature ratings of system 
wmponents, national standards or national laboratory 
testing standards belng met (1.e. NFPA, ASHRAE, ASME, 
UL, NEC, ASTM, etc.), methods of installation, electrical 
ratings of electrical cumponents, and any spedal 
requirements relatfng to this instdlathn. 

A complete description of any modifications to existlng 
HVAC equipment, 

Lighting retrofit plans and specifications. 

(7) All shop drawing submittafs during construction shall be In 
accordance with Section 111- General CondiUons, paragraph 
21 of this RFP. All submittals must be approved by DGS 
prior to ordering of equipment. ESCO shall allow a three 
week maround far DGS review.. 

95% and 100% cortstru&n documents, prepared In 
@.ccordapcq the D.@ AlE Procedures ,Manual, latest 
dltion. ;Allow Three week tukmnd for DGS review. All . . 
drayings must be approved, and signed by DGS and Uslng . . . . 

. . .  . . . ' .  - .. . . . . . . . .  . . . .  . . 
! 



2) Execution: 
(a) Furnlsh and install all equipment and accesson'es in 

accordance with the requirements specified in the RFP (indudlng 
Section Ilk General Condlt!ons), and the ESCO's approved Phase I 
proposal. 

_I---..C_-- 
(b) Compbtions of all punch list items. 

Submittal of aIl appllcabb O&M manuals to Using Agency. 

Completion of on-site training and education of fadiy maintenance 
and operating personnel in the functions, operations and 
mefntenance of all equipment installed under the project 

Completion of all necessary commissioning. 

Compliance with all Issued change orders. 

Elecbical inspection certiffcate sued by State approved 
Independent inspection company. 

Bailer Inspection by Department of Labor, Licensing, and 
Regulation 
(if applicable). 

Detailed list of all fnstalled andlor repaired equipment (for loan 
takedawn). 

Final acceptance of construction phase DGSNsing Agency. 

Maintenance, far the term of the contract, of installed equipment 
Including replacement of warn, failed, and doubtful components, 
preventive service. Emergency on-site servlce and component 
replacement must be Included on a 24-hour per day basis. Specific 
.list ta Include each piece of equipment and the applicable service 
schedule. During Phase 11, ESCO shall provide DGS andor 
agency, submittals of all equipment, including pfplng, valves, etc, in 
coordination with construction documents far DGS approval prior to 

-.------- -. o r r l e t i n g - o f - e q u i p m e n t - ~ r - P m o e e d i n g - w l t h  
day turnaround for DGS review of all construction drawings, 
specifications, and shop drawings. 

(I) An necessary support services during the perlod of operations and 
thmughout the conect, including, but not limited to, the following: 

(1) Ongoing Monbring and . .  Verffication . Serylcqs. . . . .  .(See s@on . . . . . . . .  . . .. ':Vfardetaib). ":. - ' :  .". . '  ' . . . - I .  
- .  

. . . . . . . . .  . . . . . . . . . . . . .  . * .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 
. (2) Periodic m i t e  analysis to determine whether . . . - .  . . . . _ . . .  . . . . . . . . .  . . . .  - . : , . :  - .  . . 

. . . . .  . . . . 67 
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and to assess the operational effickndgs of the systems 
and equipment installed. , 

(3) Rwvaluation of software pravided as newer versions 
became available and upgrade of software. 

up- 
Hourly, daily, week!yr, monthly, auarterlv and amual ( )  
operation and maintenance tasks that must be performed. 

Provision of an acceptable pmjsct financing plan to cover 100% of ' 
the costs of developing end implementing the approved 
comprehensive energy efffclency and guaranteed savings program. 

The ESCO shall recover all costs of the feasibility study, Identifled 
ECM's engineering design, equipment procurement, installatton, 
maintenance, tmlning, support services and finance charges wer 
the life of the contract. Payments by the facili will be solely from 
the savlngs guannteed end payments will never be greater than 
the actual savings generated. 

The financing shall be severable from a11 other aspects afthis 
project and is subject b the fiscal non-approprlation clause. 

ConditSons of Work and Job Site Visit 

(1) Slb Investiaatiorl: By submitting a Phase II Proposal, the 
ORieror acknowledges that It has investigated and sattsfied 
itself as to the conditions affecting the work, indudlng but 
not restricted to those bearing upon physical conditions at 
the site, the brmatlon and condifions of the ground, the 
character af equipment and facilities needed prelrninary to 
and during prosecutian of the work. 

(2) Any failure of the OfFeror to acquaint ibelf with the available 
infbrmation will not relieve it fmm rdsponsibi1ity for 
estimathg properly the difRcufty or cost of successfully 
performing the work. The State will not be responsible for 
any wnclusions or Interpretations made by the Contractor 

,----- on-the-basisof 2he-lnfo~tion-rnade~wailab1e-in-th1~-~~~. - 

D. Enemv Savinas GuaranleelRoiect Finamlng 

1) The ESCO shall providde an energy savings guarantee whereby the ESCO 
guarantees that a cerhSn level of energy and energy related operating and 
maintenance savings will acme as result of implementing the approved 
comprehensive energy emciency and guaranteed savings program, and 
that if the actual savings achieved is less tkn' the guaranteed wlngs, the . . . . . .  ESCO will reimburse the State an amount equal to the differencfl between - . . . . .  . . . . .  

. . . . the actual savings and the guarantwd savings. I : ' .  " ' ' ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  
. . . . . . . . .  . * . . . . 

. . . . . . . . .  . . . . . . . . .  
. . 



2) The State requires that each ESCO provide a method of guaranteeing the 
energy savings promised to the State. The method will be determined by 
the State on a pmject by project basis depending on the nature of the 
insurance andlor the surety markets. Listed below are examples of 

. . acceptable forms of a guarantee. tf self-insured, the ESCO shall p d d e  an 
- Irrevocable Ietbr of credit payable to the State and issued by a solid 

- - . . - - - - - .  financfal Instltu~on.~ppPw~-byyth.~~~k~m,asubrI~~an.aItm~, -- 
the ESCO shall provide, for a period mutually agreed to by the State and 
ESCO, a performance bond issued by a bondIng agency or an insurance 
policy issued by a reputable insurance company who has provided similar 
policies for similar projects, and are approved by the State. Insurance and 
bonds shall provfde for direct payment of the shortfall amount to the State, 
as well as allow the State to file a clalm against the bondAnsurance. 

Prior to the initiation of Phase II of each project, the ESCO shall pMde an 
indexed rate of interest which reflects the cost of the financing to be 
provided by the ESCO. The effective rate of interest the ESCO proposes to 
charge for this contract will be debmined and Wed on the funding date 
based on the index. 

The State shall, at Its k l e  option, determine whether or not to accept the 
financing offbred by the ESCO or arrange an alternate means of fimndng. 
No payments by the State for the capital costs (design, construction, 
training and stamp sewioes) shall be made ta the ESCO until 100% 
completion and acceptance of all ECM installations by the State. Payments 
by the State (including capital cost pHndpaI& Interest cost of the 
guarantee, and maintenance costs) for the duration of the pmject wlll be 
solely from the guaranteed east savings. 

3. CAPAClTY TO PERFORM WORK 

The successful ESCO shall maintain an adequate s M t o  provide the services required 
herein with the professional quality and timeliness mutually agreed upon. Preferably, the 
same personnel shall be utilized for the duration of each pmject. Fanure to rnalntaln 
adequate staff or to provide staff replacements with personnel of equivalent quality and 
expeflence shall be cause for TeminatIon for defautt by Procurement Officer. 

4. SCHEDULE 

CICII-I-... ~e-S.taWand-the-ESCO~illmo~ally-agm~n-thB-~'edUle%'t~Phd~€l-~~dlp~-~-il~-r 
each assigned project Failure of the ESCO to satisfacton'ly complete work assignments 
within the time specified mey be cause for termination fPr default by Procurement Officer. 

5. PERFORMANCE EVALUATIONS 

The State of Maryland agencies utilizing this contract must submit a performance 
avaluation of the ESCOs at the end of Phase II for each cantract awarded under the IDC. 
The evaiuatian will wnsist of questions mlative to the ESCO's performance on the . . . . . . .  
contract. Survey responses will be used to wtculete . an . tiedl . .  smk . :  for each . . . .  pk-  . . . . . . . . . . .  qualffied ESCO . . . . . . .  list@ on the. IDCcontract, . . . . . .  . . . . 69 . . 



Attachment I h a sample of the form (or general list of aiterla) that may k used by the 
Stab to evaluate Contractor perhrrnance. The Contractor will be provided a copy of he 
State's evaluation of the Contradots performance. I f  a conflict occurs, the State's Pmject 
Management Offim (PMO) kr the Contract will make the final determination. The 
performance evaluation will be used in evaluating future contracts awarded under this 

- wntrai;t. 
----- --- 



. 
k Enemv Reduction 

It b expected that impiementation of Uli program will result In a net reduction in 
energy consumption, comprising electddty, natural gas, fuel oil, water, and other 

' utilities In Stab owned facilitfes. 

It Is expected that hpiementatlon of this program will result in guaranteed energy 
cost avoidance, sufficient to finance the cast of the program over the term of the 
contract 

2. STANDARDS 

All measurement and verification procedures shall be consistent with the following 
documents: 

A Intemaknal Pehrmance Measumment and Verification Protom! fIPMVP2001) 

B. Federal Enem Management Proamm M&V Guidelines: Measurement and 
- vemca m) 0 

3. MEASUREMENT AND VERIFICATION (MBV) METHODOLOGY 

1 Varfous measurement and verincation (M&V) methodologies may be 
employed to document guarantee performance. All methodologies shall be 
mnslstent with the documents cited in Paragraph 2 above. - 

2) The ES CO, In wnsultation with the State, shall develop the appropriate 
M&V methodology or metfiodologies, during the techn!cal feasibllRy study 
phase (Phase I). Each methodology or procedure must be approved by 
the State prlor to implernenta.tion, and no substitutions will be permifled 
without 8xplIdt approval of the State. 

---- 1 . ) - R e - E S C B - s h a t l - p r e p a r e - a n d - i n c l u d e ~ a l  
Phase I technical feasibility study, a detalkd M&V plan. The plan shall 
indicate and describe the proposed IPMVP (2001) andfor FEMP ' 

methodology or methodologies, to be employed throughout the project,'for 
baseline development and ongoing monitoring during the guarantee 
period. In accordance with Sectton IV, 8.5.), the State requires, unless 
otherwise directed, as part of the M&V Pbn, instalhtion of metering, 
instrumentation and refated sottware, during Phase 1 for va@us purposes, . , 
Including to verify existing -qulpGnt performance, to refine energy . . . . . .  . . .  reduction sstimates and guarantee cost avbidance, developmelit of 
performance baselines, . . . . . . . . . . . . . . . . . . . . . . . . .  and ongoing monitoring during the guarantee ... . . . . . . .  . . . . .... . . .  . . . . . .  - .. . . . . . . . . . .:?i . . . . . .  . . . . . .  . . _  

. . 



. . . .  . . .  . . . . . .  . . . . . . 
. . . . . . .  . . . . .  . . . .  . . . . . . .  . . . . .  . - . . . . .  . . 

................................ _ . . . . . . . . . .  -. ... ...- .. . .  : ... . . .  SEC-JIQN.V - P ~ ~ c E ~ ~ ~ u R & & D  ................................... ~ E R I F I C A ~ ~ N  : - + -  ---: -:-- ................................. ...-:......... . . . .  ....... ..:.. :.- ....... :.. ..> ........... :.:: .:...,. :-.: ::...:.. .... ;:.-.:-: .:.. :....,..... . . . . .  . :.,; ............. ..:: .::. i:; I ....... . . . . . . . . . . . . . . .  ::. . . . . .  -.-.. ................ ...... .. .... ..:...... .... :::. :... ..:;.::.. .....- ...... -:I.... ;: :.: :.:.::::.:.-X:<.'.:: .. .:..;::..:::.: . ....................... . ..::.::....:::::.,::f-.:=-.':':".; . . . .  :.;.. :. -:.-.....:.. '.::.. .:.; ..:::. m :: . . .  . . .  . . . . . . :  . . . . . . . : . . . . . . .  . . : - .. . '. period. 

2). The MBV plan shall be summarized in table format. In addition, 
accompanying documentation shall describe how each methodology Is to 
be implemented. 

3) For ECM specific methodologies, the following shall also be specified: 

Basislor stipulated performance parameters. (Rarely acceptable ta 
the State. No& stipulated measures are generally unacceptable 
and must be specifically approved by the State.) 

(b) Method B 

All parameters, which are to be measured, including units of 
measure, e.g.: 

Power (watts, kUovmtb) 
Energy (watt+oun, kilowatt-hours, therms) 
Temperature (OF, "c) 
Flow rate (gallons per minute, cubic feet per minute) 

Measurement frequency and dumtion, e.g.: 

One-Ume 
Once each 15 minutes 
24 hours . 80days 

Measurement method, e.g.: 

Hand held instrument 
Portable data logger 

rn Field mounted data colledon panel 

(c) Performance 8aseline 

(1 ) Performance baseline (basellne) shall be defined as a 
_ _ _ _ _ _ _ . _ - . .  -- dateHetl-documeM~n.af-the-ope~n~chatac2erfsti~af9 

facility during a suitably chosen recent period, prior to 
implementation .of any ECMs. Documented operating 
chancteristics shall include, but not necessarify be limited 
to: 

Electric energy consumption and demand 
rn Natural gas, fuel oil and water eonsumption . . 

. . 'm . '0p8dG hours of heating, cooling and ventilating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  
'equipment . . . . . . . . . . .  . . . . . .  
. operating hours d lightiq s y s t e . ~  . . - .. . . .  . . . . .  . . . . . .  - .  



~ad l iG  squ& Gtage 
Weather severity (degree days) 

(2) The baseline period shall be chosen such that the nature, 
level and pattern of operations dudno the perfod are mast 
representative of current operations, other than changes as 

_ - .  -----I* a result of implementation of any ECMs. In the event of a 
significant lapse of tlme between project scope development 
(Phase I) and final wmpletlon (Phase II), the baseline 
period may be revised to correspond to a period ending just 
prior to Implementation of any ECMs. - 

The ESCO shall develop and include, In the final Phase I 
technical feasibility study, documentation and detailed 
descn'ptkms of baseline performance. Documentation shall 
Indicate and describe the proposed IPMVP 2001 andlor 
FEMP methodology or methodologies, to be employed 
throughout the pruject, for inltial basaline devefoprnent, as 
weU as ongoing monitorhg during the guarantee period. 

During the guarantee monibdng period, the ESCO may 
adJust the baseline, as required, ta account for changes in 
facility operational characterfstics (see Paragraph 3, C. I), 
beyond the ESCOs control, which occur after the original 
baseline is estabbhed. 

(d) Sam~llna Plaq 

For certain ECMs, which encompass multiple unb  of a similar 
equipment type, and monitored through IPMVP 2001FEMP 
Method 8, the ESCO may elect to perform measurements on a 
random statistical sample, for the puqbse of establlshlng baseline 
or guaranbe pemrmance. Prior to performhg measurements, the 
ESCO shall prepare a detailed sampling plan, indicatrng sample 
size and measurement locations. The sampling plan must be 
carefully designed, based on rewgntzed statfsdcat techniques, in 
accordance with procedures set forth in FEMP M&V Guidelines: 
Measurement and Verification for Federal Energy Projects, Ver. 
2.2.. Appendix D. Prior to Implementation, the Sampling Plan must ,.----- --submmed*'the-State-faf'appmval. 

I 

(e) Enemv Rakq 

( I )  . Unless explicitly approved by the State, all performance 
mults (baseline and guarantee period) shall be based on 

.costs determhed through application of applicable utility 
- . .pte schedules to energy units. Efectrlc casts and *st . . - .  . . . .  

avoidance, in particular, must be based on the application . . of . . . . . . . . . .  . . . .  
.ti me-bf-use '(ToU) energy &es, 'whet-& em' ahd 

. . . . 
' .separate . . . . .  de@nd.r?es, b.energy . . .  and demand units, . . . #  1 .  . . -  . . . 

. . . .  . . _  . .  . . .  . . 73 . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  
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shall include an explidt itemization of fixed charges, such as 
customer charges of minimum charges, and all eppticable 
surcharges. 

(2) The ESCO shall include, in the final Phase f technical 
feasibility study, applicable baseline energy rates andlor 

---- --- . ---- utilify rate schedules, fur each energy-e. Where .util&- 
raw schedules are not available (8.g. fuel oil rates), the 
ESCO shall include documentation, supporting the baseline 
rate. 

(3) Where utilities are provided on a deregulatd basis, the 
ESCO shall include separate schedules for commodfty and 
'disfribution components. 

(1) Energy units avoidance dudng any period shall be 
caicufated as the diirence between basellne units 
consumed, adjusted for changes In operational 
characteristics, as described in Paragraph 3, C., 4), and 
actual units consumed, during the period. 

(2) Energy cost avoidance dun'ng any period shall be calculated 
as the difference between basehe energy wst, adjusted for 
changes in operational chamcteristlcs, as described In 
Paragraph 3, C., 4), and actual cost, during the period. 
Costs shell be calculated by applying actual utlllty or energy 
supplier rates to baseline units and actual units. Unless 
explicitly approved by the Stab, cost avoidance calculated 
with blended unit rates will not-be acceptable. 

(3) A~ulled Enemv Rates 

For measures whlch achieve cost avoidance through 
energy units reduction, applied rates shall be the 
greater of baseline or actual energy rates, wmnffy 
in effi?ct 

~40~rnwstrres-which~chieve-wst.~~0idance-thm~~h 
energy rate reduction (e.g. fuel switching), shall be 
the lesser of baseline or curtent energy rate 
dffferentials, during the period. (Rate differential Is 
the difference between rates of the baseUne energy 
source and converted energy source.) 

. . 
. (g) Rewndliation of Actual vs. Guaranteed . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . a .  

Savings , : . . 

... 
(9) At the end of each year following cohpletion of the ECM . .. .. . . . 

. installation, ESCO shall prdde  dawmentatlon verifying . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  . . . . . . .  . . .  : . . . . . . . . .  . . 
. . . . . - .  . . .  

. . . . . .  . . .  . . .  . . a .  

. I . . .  



Paragraph Fabove. If the actual cost avoidance is gmater 
than the ESCO's guaranteed wst avoidance, then the State 
shall retain the differen&. 

(2) If the actual cost avoldance is less than the guaranteed cost 
avoldance, the ESCO shall submit documentation verifying 

_ . _ . . . _ . _ _ - I . L -  ?gmjprature set p i ~ b , - ~ d ~ d h ~ ~ ~ m ~ . ~ ~ 2 ~ m ~ & ~  
agreed to in the Contract. If a devlaffon from Confmct 
patamebrs by the State has resulted in lower than expected 
cost avoidance, then the amount due to the State may be 
reduced by an amount equivalent b the actual cost 
avoidance minus the expected cast avoidance. 

(3) Any payment due the State shall be made wlthln 60 days of 
the yearly anniversary date of the completion of the ECM 
installation. Failure b submit payment dudng this time frame 
may result in Ternination for Default by the Procurement 
officer. 

The State will not permit any prwisions allowing excess cost 
avoldance during any annual monibrlng perfad b be carried over to 
any Mure (or past) year, b offset future (or past) cost avoldance 
shortf$lls. Each monitoring p a r  folwTng campleiion of ECM 
installation is to be evaluated and rewndled on a stand-alone 
basis. 

The State will not allow any prwisions allowing cost avoidance 
malized during the ECM installation period (construction perlod) to 
be applied toward the guarantee cost avoldance. 

4. PRODUCTS AND SPECIAL SERVICES 

A. Enemy Aceountim Software 

1) If IPMVPFEMP Whole Building Method C methodology Is employed, the 
ESCO shall provide and use State approved, third-party wrnmerclally 
svallable energy accounting software. Such software shall accommodate 
a detalled Inventory of energy records and shall employ linear regression 
analysis to model baseline pehrmame, hwrporating chan~es In weather -_._ .--..-..- -.- --wveri&~lrd-6thBrd~mti'olil~1~71atloria. 

2) The State may direct the ESCO to indude in the project cost, purchase of 
one or more licenses as directed by the State on a project by project basis 
of any energy acwuntlng sofkre, Including training and product support, 
as the State may require. . . . . .  . . .  . . .  . . . .  . . 

5. Internet Data Acaulsifion . . . .  . . . . . .  - . - . .  . .  : . . .  . . . . .  . . .  . . .  . . . . . . . . 
1 ) The St& inay direct the ESCO to include In the project cost, purchase of . . 

an Intemet based fadlity m,rgy monitoring.sevice, indudlng setup, . 
. ,  . . . . . . .  , .75 . . . .  . . . . . .  . . 



2) The Internet monitoring service shall support interval storage and retrieval 
of utility and energy data, which will permit calculation of an approximate 
monthly bill, for a glven ulty, and creation ofusage trend reports. 

a) Ail devices employed to meter elactdc power use shall be capable 
of metering continuous RMS power at accuracy within +I- I .O% of 
actual value, over the entire load range. 

b) Meterfng of polyphase Ioads shall include independent 
measurement of each phase. 

c) All devices employed tu meter electric power b r  continuous 
rnonbring (is. other than one-time measurement) shall be 
mlnlmally capable of storing data in 15 minute intervals, for a 
rnlnirnum of 24 hours. 

d) Where required, due b voltage levels, the ESCO shall employ 
pobnllal transformers. 

All d e w s  employed to meter temperature of liquld media shall have 
accuracy within +I- 0.1 F of actual value, or better. Sensors such as strap 
on types may not be used for the purpose of verifLtng baseline or 
guarantee perlod performance, unless specifidly approved by the State. 
Temperature sensors shall be suitable insertion type. 

All pressure sensing devices shall have accuracy within +I- I # of full 
scale. Primary devices used for the purpose of providing information to a 
control system or energy information system, shaft be provided with an 
accuracy/callbraffan certificaie. Sensors needing field calibration shall be 
calibrated using a dead weight tester, by a qualMed teehnidan. . 

4) flow Rate 

a) All devices employed to meter flow rate of liquid media shall have 
accuracy wlthin +/- I .O % of actual flow or bebr. 

b) Approved ffow metering devices shall indude orifice, venturi, 
turbine or uhsonic.&pes. Flow rates based on equipment 
manufacturer's ~p~f leat ions or performance cunies (Including . . 

- pump cunres), or o p e d n g  equipment pressure dlfkrentlal, wlll not . . 
. '. 

. . 
be acceptable, . . . .  for the purpose of verifying baseline or guarantee . . . . .  . . .  :.a. ;.; . . .  . . . . . .  .. , . .  . . . . 



c) Flow rates in constant volume flow systems shall be verified by 
monitoring average flow rate, for a minimum continuous period of 
30 mlnutes. 

d) ' Flow ~ _ s ~ d a b l e ~ I . ~ m a f f . ~ ~ m s ~ b a l l f i b y . ' - - - . -  
contl nuous monitoring, throughout the monitoring period. 

5. COMMISSIONING 

A. Prior to final acceptanea by the State, the ESCO shall demonstrate to the 
satisfaction of the State that all components, systems, and pracessk required to 
fully verify guaranteed cost avoidance, ere complete and pmperly functioning. 

B. Prior to final acceptance by the State, the ESCO shall submit to the Stab k r  
approval, a Commissionhg phn. The plan will include a detailed spedfication of all 
produres, Including preliminary checkaut and functional performance testing, 
which must be executed to demonstrate and verify proper dab collection, 
processing, cornrnunlcation, and report preparation capability. . 

C. - - The ESCO shall pnepare and submit to the State for approval, detailed 
L 

documentatron of all conditions, requirements and the results of all final 
Inspections and functional performance tests. 

D. The State shall be notified In advance, of the schedule of any final Inspections and 
functlonai performance tests. 

6. ENERGY AND COST AVOIDANCE REPORTS 

A. The ESCO shall pmvlde a detailed mport of energy and wst avoidance 
performance, at least once a year, or at ftequency specified In the Contract. 
Reports must clearly indikte energy baselines, monitodng period energy 
performance, applicable rates and any adjustments to energy and cost baselines. 

B. All reports shall conform to the format agreed to by the ESCO and the State. 
Report formats shall be such that the State can easily confirm the loglc, formulas, 
and calculation algorithms, In order to independently validate the peFfomance 
results. 

. . . . . . . . . . .  ---------- . . 



I. INTRODUCTION 

Thls seetlon defines the minimum material and documentation to be submitfed in the 
Offeror's Technical Proposal. Submissions should be carefully organized in the same 
order as the.RFP and dearly prwide the information required. Clarfty and conciseness 

-. &e important Technical proposals shall be classified as being either reasonably or not 
. , . reasonably susceptible Rr award. The Technical P ~ p , ~ ~ s ~ a ~ L s b . ~ l S ~ ~ ~ i s ~ f a n ~ d g l n a l - a n d  

five (5) copies of each of the following documents: 

2. OFFEROR'S QUALIFICATIONS 

Offirors an encouraged to submit sufficient graphic, narrative, and documentary material 
required b clearly demonstrate quaflfications, finandal responslblflty, and performance 
capability of the Offeror's team. Qualification data will include the fdlowing: 

A. Team Qualffication: 

Submit an organizatfonal chart that dearly shows the responsibility and 
intmdatfonship of all key team members of the project team, Including all sub- 
cansultants and subcontractor firms. All sub-consultants and subcontractors shall 
be contracted directly to the Ofiemr. Submit qualifications and experience for the 
engineering design team firms and the pmposed individuals and resumes and 
business references for the Dfferor. Provide resumes for key project managers, 
energy engineers, deslgn engineers (mechanical, Electrical, Structural, etc), 
construction managers, and operations managers, and Maintenance personnel. 
The Project Manager, Mechanical Engineer, ElecMcat Engineer and Structural 
Engineer must all be registered engineers in the State of Maryland at the time of 
proposal submittal. Designated project mangers must have experfence on similar 
size and types of proJects. If identified indMduals or assodated fims are changed 
by the successful Offeror for a specific assigned pmject, Offeror must submit 
request far change to the State. The State r e s e w  the right to reject the 
requested replacement. Describe how work assignments are made and how the 
team win be affected by additional EPC pmjects whether they be State or local 
government projects. The Offeror should present ~ e i r  abllity to develop project 
tracking and reporting documents for submlttab, requests for information and 
proposals/change orders. Therefore, offerors must include resumes that Indicate 
qualIfIcations of in-house staff or consubnts proposed far scheduling 

clll~s~ons~~i!I.t!.~esa~dc!~o~.d~~~m~so.~m-b-be.~~.d-f~r-ImpIemen~~~n-of-th~ 
schsdulfng eff6rt. 

AII information presented should dearly demonshate the ablllty of the ESCO to 
successfully execute energy performance projects, induding analysis, 
engineering, construction, maintenance, and measuring and verMcation of energy . . .  
savings. . . . .  . . . . . .  . . .  . . . . .  
Prior . . . .  . . . . .  . . .  . . . . .  . . . .  8. Pmiect Ewen'ence: - . . . . 

Describe the olferor's energy perfcrmance contractirlg (EfC) experience ic both . . 
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projects whh a maximum of 15 year payback. Greater consideration shall be 
given t~ OfFerars with experience in prlme management of EPC's with capital costs 
of at least $1,0W,WO. List five (5) projects within the past five years, where the 
construction phase is completed, indicating experience in the development, 

' . . constructton and implementation of comprehensive energy efldency end 
. guaranteed savfngs programs and proposed versus actual completion duration. 

- . Explain variances. Complete the~l~le~4e~dinAppe~~dk1for-eacbmkrence. 
Failure to fully complete the form may render your proposal not reasonably 
susceptible of being selected for award. 

1) Sam& Detailed Enalneerina Feasibilitv Study 

Include one detailed engineering feasibility study conducted by the 
Offeror's project team on a similar energy conservation project, funded by 
energy savings. Clearly mark "Sample Detailed Technical Study" on the 
cover wfth your firm's name. The study must include detailed energy and 
economic calculations, preliminary design and specifications, narrative 
clearly indicerting scope of work. Study shotdd be submitted for pmject 
where construction has been completed. 

2) Green Buildina and Sustainable Desian Ex~erience: 

Describe offeror's experience wfth the anolysls, design, wnstrudion, and 
operation of geothermal heat pump system, solar energy, fuel cells, or 
other renewable energy resources. Describe In detail pmvlous projects 
where these technologies we= evaluated even if they were not 
implemented. If studied and not implemented explain why. Greater 
consideration shall be glven to off em^^ with experience in fiering creative 
end cutting edge technology for evaluation and inclusion in projects. All 
ESCO's must examine renewables far all State pmjects as part of the 
Phase l study. 

3) Past Performance: 

The State will consider the Ofkmr's past performance on energy ' 

performance projects with Maryland State Agencies, or other 
munidpalities. Abilii to properly assess facilities loads, adherence to 
schedule, engineering, operability of Installed systems, tlmely deliiery of 
sewices and achievement of energy guarantee, creathrity of Phase I study 

...... -...-- a~d'pruj-~dtd'~lB~e3t,~f new or renewa6lFt"iQji.-- 
compliance with IDC , ability to properly price a project, and timely 
response to any shortfall In guaranteed savings will all be considered. 

4) Ust of all ECMs: 

Provide Offeror's comprehensive check list of all possible . . .  ECMs. . . . . . . . . . . . . .  . . . . . . . .  ; . - . . . . . . . :  ... . . .  I ., : . . . . .  . . . .  . . 
. - - . .  I 

. . . . . . . .  : m . . . . . . . . . . . .  . . . . . . . . . .  ::. ..: :. . .  . . .  . . .  . . .  . . .  C. Technical Ad ~ a n a b d a l  Approach . . .  . . . .  . . . . . . . . . . .  . . . . .  . * . . .  



The Offeror must clearly demonstrab knawledge and means d proper 
schedulhg end planning practices In accordance with the scheduling 
requirements of the General Conditions, Offeror's submission of a Critical 
Path Method (CPM) construction schedule that clearly indicates from the 
estimated start of constmctlon the duration of the major elements of the 

I pgect.ind how they Interface sequentially. Desuibe Offerors praactive - 
management of the project's schedule and ability to recover from delays. 
Provide actual CPM schedule that was developed for one of the five (5) 
reference projects. 

Describe Offeror's approach ta manegIng the entire project, lncludhg 
interface with sub-consultants and subcontractars, development of a 
comprehensive plan, detailed design, pmcuremnt, construction, training, 
punch lists and sEart-up. Identify site members of the project team who will 
be responsible for the various stages of design and implementation. 
Describe the various respondbilltles and coordination of the barn 
members, as well as the Using Agency, facility, DGS personnel and M E .  
b ensure an effective and timely completion of both Phase i and Phase II 
of a pmject 

To denionstrate expertise in identifying energy conservation measures, 
pmvide the methodology involved In the preparatton of a typical detailed 
engineering feasibilii study, and development of preliminary plans and 
specifications In order for the State to proceed with the approval and 
Implementation of the facility energy efficiency program. This shall include 
but not be limited to site invesdgation, analysls of the existing HVAC, and 
or stwm or chilled water systems-in their entirety Including but not limited 
to existing distribution systems, operations and utility costs which may be 
supported with measured data, fuel swkhing, load calculations, current 
system openation pradlces, and maintenance. The State is paying for 
expert advlce and analysls and fully expects to receive thk expertije in the 
form of a comprehensive energy audit and phase I1 pmposal. Oversights 
or ornksions of existlng conditions, systems or equipment, andlor 
operating routines, will not be acce~table 

Provide detailed 'information on the training and educatbn programs 
available for facility operating and maintenance personnel, inducting 
course content, location, schedule, hours, and types of trainees that are . . . . . .  . . . . .  . . .  included. . . . .  . . . 

. . .  . . .  . . . .  . . . . . . . .  . . . .  : . ' .  . . 
D. . Financial A ~ ~ r o s a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . .- -. . . . . . . .  

1) Prowmm 
. . . . 

ent: . - .  - -. . . . .  . . .  . . . .  . . 



Describe the proposed method of procurement of all major types of 
equipment and sewices, includfng those subcontracted, and the prlcing 
policy that will be applied to provide a competitive cost environment 
throughout a project 

---- - - 
&rib the sources of he funds to be scquirad by the ORem and 
applied to lmpiement a pmject The project financing must be directfy from 
the Offeror to the State. Indicab the OfFeror's prior use and experience with 
this method of financing. This section should include the acknowledgment 
that the State may choose to finance ail or part of the funds necessary to 
implement this project through Its own sources. 

3) Enemv Savinas Guarantee: 

Provide terms, conditfons, exclusions, insurers name and source of cost 
savings performance guarantee indudlng provisions for payment due to 
the State In the event guaranteed savings exceed actual savings. Offeror 
shall prwlde sample pollcy proposed for use In this project, and Rself- 
Insured, prwide a complete descrtption of how Insurance is funded. Offeror 
shall obtain insurance or bond that will remain in effect for fhe term of the 
Contract to guarantee savings in the event the Offeror is unable or 
unwilling to pay any difference between actual cost savings and 
guaranteed savings. Policyhand must be written such that the State Is 
listed as an additionally insured entity which will provide the State with the 
ability to make a claim against the bondlpolicy. 

4) Owner Training: 

Indicate Offemr's approach b monitoring the actual energy savings 
associated with the project Provide sample energy savings calculation 
documents whlch 'kill become an attachment b the guaranteed energy 
savings contract. Descrlbe the methodology, measurement, and 
monitoring format of actual energy savfngs. Also, describe the process 
used to adjust the energy consumption baseline throughout the contract 
period. 

3. FlNANCtAL AND LEGAL CAPABILITY 
---.-.-- --- - 

A. Financial Status 

1) Finandal Statement: 

Offerors must demonstrate the financial soundness of their firm by 
submitting a certified Financial Statement from a Bank and1 or.Dunn & I 

. . . . .  
- I  . . . .  Bradstreet . . . .  . . . . . . . .  . . . . .  . . . . .  . . . . . . . .  . . . .  . . - . . .  . . .  . . . .  . . 
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pending or concluded adversely within the last five years which refated to 
procurement or prfamance of any public or private contracts. In addition 
to the information requested, the case name and docket number, as well 
as the issues in the case, should be provfded. 

. 3) Performance Bond or Insurance: 
-- ' . 

List the name of the agent or bondinglinsurance wmpany that will be 
providing the bondlpalicy br the guarantee. List cljrrent bonding~insumnce 
capacity and maximum length of krm.fbr bond/policy. 
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1. CRITERIA FOR PROPOSAL EVALUATION 

The technical evaluation criteria that will be used by ihe Evaluation Committee for each 
Technical Pmposai are those listed in descending order of importance. A transmittal letter 
.must accompany the technical proposal. The purpose of this letter Is to transmit the . 

..proposal and acknowledge the mcelpt of any addenda. The transmittal letter should be 
-.----- 'brief and signed by an individual who Is authorized to commit Be Offem t;o,the services 

and~rementSrementsas state&-Fi'Fp. Only one transmittai letter is needed and it does 
not need to be bound with the technical proposal. 

The criterion is as follows: 

A. Team Qualifications 

1 ) Team Qualifications 

2) Prior Project Experienoe 

(a) Sample Detailed Englneerfng Feasibility Study 
(b) Green Building and Sustainable Design Experience 
(c) Past Performance 

3) Technical and Managerial Appmaeh 

(a) Construction Schedule 
(b) Scheduling and Pbnnhg Practices 
(c) Project Management 
(d) Development for Project Scope 
(e) Owner Training 

4) Financial Approach 

(a) Procurement 
(b) Financing 
(c) Energy Savings Guaranbe 
(d) Savings Montbring and Verification 

5) Financial Status 

. M .  Financial Statement 
(b) Legal ~rkkedings 
(c) ~erformance Bond or Insurance 

2. SELECTION 

The Evafuatlon Committee will make recommendations b the Procurement Officer far the 
IDC contract to the responsible ESCOs whose proposals are determined to be the most . . . advantageous to the State, conslden'ng the factors listed In Item (I) above. The . . . . . 

. . . . .  Evaluation Commktee wlll select a maximum of 5 respondents based on the highest . . 
ranked firms with a minimum score of 80% dll be . . . . . .  selected. Proposals . . . .  will only be swred . . .  . . . . . . . .  . . . . . .  . . . . . . . . .  . . . . .  . . . =  . . . .  . . .  . _ .  . . . . . .  . -  

. . . . . . . . . . . . . . . 83 . 
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presentations are conducted, the Evaluation Committee may conduct a final scoring upon 
completion of the oral presentations. Recommended contract awards, if any, resulting 
from this RFP am subject to appropdab State approvals. 

3. ORAL PRESENTAIION 

- :, At the dlscmtion of the Evaluation Committee, an oral presentation may be resulred fPr 
this solicitation. The oral presentation, if held, will be considered to be part of the offeror's 
technical proposal. Eliglble firms will be notified of time end date. If ne-mssary, separate 
instructions regarding the conduct oforal presentatians will be issued. 
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Executive Summarv 

Howard County's commitment to and focus on energy conservation and environmental 
responsibility parallels Energy Systems Group's (ESG) primary tenet in the development of an 
Energy Performance Contract (EPC). This EPC bundles critical infrastructure upgrades and 
reulacements with the newest advances in technology integrated with renewable components to 

significant. at its core is a variety of newly installed assets. This proposal a d d k e s  critical 
equipment concerns and comfort issues, identified by Howard County Staff and from 
observations during the site survey. The highlights of this program provide Howard County the 
following capital improvements: 

New chillers 
New gas fired boilers 
Expanded DDC controls 
Upgraded lighting and 
associated controls 
PV system-Green Roof- Daylight Hawesting, 
Many more innovative and cost-eflective energy conservation measures. 

- August I I ,  '2cGi 



Additionally ESG has designed a more efficient boiler system to replace the two aging and 
failing boilers in the Detention Center. Howard County was prepared to pay for repairs which 
would ultirnateJy offer only a short fern solution. This new, more efhient four (4) boiler system 
can be installed in the Detention Center with a $100,000 contribution from the County. These 
recommended upgrades are described and quantified in the following pages of this proposal. 
ESG has included a short description of ECMs not funded by the current program at the end of 
the ECM description section. 

,ESG has assumed a term for the projed of thirteen and half years but the State of Maryland will 
allow for a 15 year term. Howard County could gain an additional $500,000 towards more 
upgrades and repairs by using the net present value of the excess savings in the last year and 
half, by extending the term of the project to 15 years. This would mitigate the need for the 
$1 00,000 down payment, provide new boilers to the Detention Center and give Howard County 
$400,000 towards more repairs and new equipment. 

This project offers Howard County a comprehensive solution to critical equipment issues as well 
as renewable energy components which will directly impact the County's new initiatives for a 
more sustainable future. ESG is excited to begin the implementation of this project so Howard 
County can begin generating energy savings today and be one of the first counties in Maryland 
to initiate Carbon Footprint Reduction efforts. 

Bukfi!ngPrrlbnnam WSYh E m  
Propnetaiy & Confidential 
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-2 Nwnm Hamrd County EPC 

EWERQY PERFORMANCE COlYJIUCf - CASH FLOW FOR COYSTRUCTKIN -Phue I md Phucr I1 COmblmd 
Updated 211 3nom 

kitemat Rats (LLC) 5.500% 
Toial Project Value S 5,405,227 

ESG Conbeet Amount S 5,495,227 
SALP 0 

Cepltal Cost Financed (Loen ) S 5,085,227 
DmnpaymenURebetes S 400,000 

PeMd Wra) 14 
Payment Frequency Sembnnual 
En- Cost E d y r  3% 

Labor Cost Ewlyr 3% 
Maintenance Cost Esc 3% 

COSTS 



PmJoct Nmm Howard Coumfy EPC 

ENERGY PERFORMANCE CONTRACT - CASH FLOW FOR PHASE I CONSTRUCTIOU 
Updated 2KMOOQ 

I n b t ~ ~ l  Aats &LC) 5.500% 
Tdel PmW Value S 4,400,000 

ESG Cantred Amount $ 4,400,000 
SALP $ 

C%plY Gost Financed [Loen) $ 4,000,000 
Down~rnmURebates $ 400,000 

Perbd (ym) 14 
Payment Frequency Semiannual 
E n e r ~  Coat EacJyr 3% 

Labor Cast Eae* 3% 
Metntananm Cost Esc 3% 

CONSTRUCTION PHASE I 

CASH FLOW AMALYSIS - Per Year (Reglnnlna Jan 2009) 

SAVINGS COSTS 

I ESO E 5 G M W L  
Ownnted Annual 

NOW: First year saving8 mdude Contnrctian Perkd Savings 



meet N.RIE HQWld C w  EPC 

EWERQY PERFORMANCE CONTRACT - CASH PLOW FOR PHASE W CONSTRUCTlON 
Upd-d 2mUmg 

hlmest Rab (LLC) 5.500% 
f oErrl PmJect Value S 1,005227 

ESG C o n M  Amount S 1,095,227 
SALP $ 

Cepltel Cost Financed [ L m )  $ 1,095,227 
DfmmpeymsnURebates $ 

P a d  (ym) T3.5 
Payment Frequency Semlannuel 
Energy Cost E d y r  3% 
Labor Cost Esc&r 3% 

Maintenance Cost Esc 3% 

CONSTRUCTION PHASE U 

CASH FLOW ANALWSI 

Ouamnfaed Annul 

, - Per Year (Befilnnlng July 2009' 
SAVINGS COSTS 

Malnbnmiu 



Howard County EPC 
Comnrehensive Proaasal 

Green lnltlatlves $ - $ - $ $ $  - 
Coolln g Y  8 stem U Pg radeo $ - $  - $  - 
Heating System Upgrades 1 $ 25,143 I $ O56,941 1 1 105,111 I $ 65,6B4 1 $ 027.74 

HVAC Contcolo Upgrades - 
Upgrade Building Envelope 
Wndow Film 
Pipe Insulation 
M W  Setu PI Month1 Y Construction Perlod 1 

TOTAL SAWNOS (Energy G Maintenance) 

SaMngs Trasferred to Phase II 

I TOTAL ESG  COST^ I I I 1 $ 4.400.000'l 

$ 5,711 
$ $ '  
$ 38,905 
$ 26 
$ - $  

Energy & Maintenance Savingm Reserved for Phase I 
ESG PM CM Admln Comb 

Design and Enqlneering 
Phase I Study C a t  

Payment and Performance Bond 

$ 428,225 

$ 50,715 

$ 4Q,OO3 

$ 236,927 
$ - 

39,594 

$ 377,510 1 I I 
For Phase I Only 

For Phases I & I1 
For Phases I & I1 
For Phase I Only 

$ 3,071,083 

$ . 
$ 314,373 
$ 148,341 
$ 38,100 
$ 31,621 

$ 6,400 
- $ $  

$ 37,908 
$ $ 
$ 6,335 

$ 491,373 

$ 4,000 

$ 23,693 
S 

$ 

$ 50,404 
- '  

$ 298,528 . 
$ 49,889 

$307,108 $ 3,869,565 



Howard County €PC 
Comprehensive Proposal 

Green Inllatives 

Coollng System U~lgrades 

HVAC System Upgrades 

,WAC Controlrr Upgrades - 
Upgrade Bullding Envelope 
Window Film 
P I  pg Insulation 
M&V Setup (Monthly Construction Perlod) 

$ 4,W 

$ 41,964 

$ - 

TOTAL for PHASE II 

f $ 
$ '13,076 
$ - $  
$ - $  

3 1 .  

Savlngs From Phase I project 

1 TOTAL ESG COST( I I $ 1,096,227 I 

$ 111,721 

$ 599,697 

8 - 
Httatlw System Upgrades 

$ 59,988 

Total Available Savlngs for Phase I1 
ESG PM CM Admin Coats 

W i g n  and Engineering 
Phase l Study Cost 

Payment and Performance Bond 

b -  

$ 116,508 

- $  
$ - 

$ 50,715 

$ $ 

$ 'l7,875 

5 95,942 

5 - 
$ . % 

$ 827,a66 

$ . 
$ 110,703 ) 1 I 

For Phase II Only 
None 
None . 

$ 
$ 18,649 

- $ - $ - $  

$ - 

S . 
$ 43,892 
$ - 
$ - 

- $  

$11,172 

$58,964 

$ -  

$ 1 3 2 ~  

- 

$ 140,769 

$ 755,643 

$ . 
- $  

$11,651 

0 s - S  
$ 

For Phase II Only 

$ . .  
$ 148,800 - - 
$ . 

$82,707 

$ 8S24 , 
I 

$ 1,043,111 





Energy Conservation Measures (ECMs) 
I 

Recommended in Multiple Buildings 

Energy Systems Group (ESG) has developed a comprehensive program for seven 
Howard County buildings that include a wide range of Energy Conservation Measures 
(ECMs). This section provides an overview of the ECMs recommended in multiple 
buildings. This section was created to minimize redundancy thereby decreasing time 
for review. The scope of work section in the appendix includes the specific details of 
the upgrades by building. The ECM description section that follows details the ECMs I( specific to each of the buildings in this project. 

Lighting 
Existing fluorescent fixtures will be retrofitted with a reflector kit, which will lead to 
greater fixture efficiency, while optimizing the lighting energy use. New lamp, ballast, 
socket and reflector will be provided with the kits. Ballast will be tandem wired in as 
much as possible, which will reduce the number of ballasts, yielding increased 
construction and maintenance savings. In general, we propose to replace existing 
four-foot 32-watt fluorescent lamps with 28-watt units with appropriately matched 
ballasts. 

Existing incandescent lamps will be replaced with compact fluorescent lamps where 
feasible. Existing fluorescent fixtures that are eight foot (8') lamps will be converted to 
two, 4-foot lamp system. Depending on the specific application and bay height, high- 
intensity-discharge lamp fixtures will be retrofitted with either the pulse start energy 
efficient lamp and ballast kit, or T5 fluorescent, or T8 fluorescent kits. 

LED lights will be installed in specified outdoor locations. These LED lights represent 
cutting edge technology and superior life over the existing HID lamps. 

Lighting Controls 
ESG proposes to install motion sensors in restrooms, conference rooms, hallways, 
warehouses and common areas where there is no constant traffic. Office space will 
have motion sensors if there are more than three fixtures and the occupant traffic 
showed an indication of being out of the office for long periods of time. 

Daylight controllers will be installed in areas where there is daylight available through 
windows, glass doors or skylights. Motion sensors and daylight sensor locations are 
shown in the room schedule in the appendix section of the proposal. 

--- 
~?-4ae/& . ei- 
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Optimize Vending Machine Operation 
ESG proposes to install VendingMiserm on vending machines. A VendingMiserm is a passive 
infrared sensor mounted to the vending machine or a nearby wall. This sensor detects 
movement around the general area of the machine. If after a set time period no movement is 
detected, then the VendingMiserTM moves into a standby mode of operation. In standby mode 
the machine is powered down. The display lights are disabled and the refrigeration compressor 
is taken off-line. The VendingMiserm unit then monitors the ambient conditions and periodically 
engages the wmpressor to keep the produd at a usable temperature. Cycle time is Based on 
ambient temperature, meaning that the warmer the ambient temperature, the more the unit will 
cycle in standby mode. 

The VendingMiserTM also measures the machine's current draw so that it will not place the 
machine in standby mode when the compressor is operating, which would eventually damage 
the compressor because it would restart under high head pressure. The VendingMiserm will 
actually increase equipment life because the wmpressor cycles fewer times per day. 

Tridium Upgrade 
ESG proposes to install a Tridium supewisory controller. Tridium is a universal software 
platform that provides the ability to integrate multiple existing Energy Management Systems 
(EMS) regardless of the manufacturer, or communication protocol - into a unified platForm that 
can be easily managed and controlled in real-time over the Internet. 

EMS Upgrades 
This scope of work includes the upgrade of the existing Metasys DDC (Direct Digital Controls) 
system to include additional EMS functions. This scope affects multiple ECMs and addresses 
the functions listed below: 

Nighttime Setback - Setback space temperatures during the unoccupied time periods to reduce 
the runtime of the rooftop air handlers. Space temperatures during the summer months can be 
reset to 80°F or more during the unoccupied periods. Winter time space temperatures can be 
setback to 60°F or below during the unoccupied time periods. 

Discharge Air Reset - The cooling discharge air temperature is set to maintain 55OF (typical) 
supply air temperature to the spaces. However, during periods of reduced loads, the discharge 
air temperature can be reset up or down to minimize the amount of reheat energy and primary 
cooling coil energy consumed by the HVAC system. 

Economizer Control of Rooftop Units - Outdoor air can be utilized to provide free cooling to the 
building during time periods when outside air temperatures allow. Utilizing cooler outdoor air to 
cool the building reduces the need for mechanical cooling and thereby reduces energy 
wnaumption. The EMS controls will monitor the outdoor air temperature and based on the 
interior cooling load, will reset the outdoor air volume to meet the cooling demand. 

C02 monitoring - The demand ventilation control measure will adjust the minimum outside air 
introduced into the space based on occupancy. As needed, the exhaust fans associated with 
the air handler will be ramped up or down to maintain proper space pressurization. 

August 1 l,-2008 



ESG proposes to upgrade the existing Johnson Metasys system with new DDC control devices 
and programming for VSD control, and the startlstoplstatus of equipment. We also propose 
programming, commissioning, software, sewer communications, system engineering and 
system graphics for the upgrades included in the project. 

Building Envelope 
ESG uncovered areas where envelope upgrades will increase the performance of the existing 
building envelope, which in turn will create a more comfortable interior condition and reduce 
energy loss. Improvements to the building envelope in each of the seven (7) buildings will 
minimize energy losses and will help reduce leaks to and from outdoors. The energy savings 
calculations were performed using National Energy Audit (NEAT) sofhmre, developed at 
Oakridge National Laboratories (ORNL) for the Department of Energy. 

The general scope of work will include adjustment andlor replacement of weather stripping, 
sealing penetrations, insulating exposed floor areas by adding insulation foam boards. 

Window Film 
Window films reduce up to 99 percent of the sun's ultraviolet rays and reject up to 79 percent of 
the solar heat that may otherwise come through a window. They also help reduce winter heat 
loss by reflecting up to 35 percent of indoor heat back into the room. ESG proposes to instag 
window film on vertical windows and skylights of selected buildings. 

. .. - ~ 

~ m p r i e t a r y b c ~ f i ~ d  
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Project: Howard County EPC Detention Center 

Phase: Phase II Proposal 

Coollng System Upgrades 

WAC System Upgrades 

Heating System Upgrades 

The highlighted ECMs from the table above are discussed in the Section titled "ECMs 
Recommended in Multiple Buildings." (Gray sheets at the beginning af this sectinn.) ECMs 
specific to this building are described in the following pages. 



Detention Center 

Centrifugal Chillers 
The existing Trane centrifugal chillers are approximately 
twenty-one years old and are experiencing issues with their 
operation. The chillers are designed to operate in series and 
were designed with a rated efficiency of 0.89 kW per ton. 
However, due to age and tube fouling, it is estimated that the 
chillers are currently operating at a rated efficiency of 1 . I 0  kW 
per ton. In addition, according to the facility staff at the 
Detention Center (DC), the chillers lose their vacuum once or 
twice each operating season and shut down on safety. 

, .~ : . , .I ESG proposes to replace the two existing Trane centrifugal I . , : . - ~- .=. ' .  . , . -  

chillers with two new Trane high-efficiency centrifugal chillers 
having a rated output of 150 nominal tons each. It is also recommended that the chiller plant be 
re-piped for parallel operation with a main chiller plant header pipe. Chiller 3 will remain and 
operate as the standby chiller in the new plant. The recommended chillers are Trane 3-pass 
water cooled Series R. Model RTHD rated at 150 nominal tons. 

We propose two 150-ton units for reasons of redundancy. Based on the block load analysis of 
Detention Center, we estimate the design cooling demand for DC to be roughly 250 tons. By 
having three chillers, two units at 150 tons each, and the existing #3 chiller at 100 tons, should 
the biggest chiller go out of service (i.e.. one of the 150 ton units), the remaining chillers can still 
meet the design demand. 

Evaporator Section 
Condenser I Section 

1 Electrical I 

Building Performance With Energy 
Proprietary & Confidenfral 
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Temp. 
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Efticiency 1 %Load I CapaciN 1 kW 1 ikw,ton, 
(tons\ 

Install Variable Speed Drives on the Cooling Towers 
The existing Evapco cooling tower fan operates with a 2-speedlsingle winding motor. The 
existing BAC cooling tower operates with a two-speed motor. This measure recommends the 
installation of variable speed drives (VSD's) on the both cooling tower fans to reduce electricity 
consumption during low cooling load time periods. The VSD will vary the speed of the fan in 
relation to the actual load on the chiller plant. Rather than cycling the cooling tower fan on and 
off to maintain the condenser water temperature, the VSD will vary the fan speed to maintain 
the temperature of the water supply. The VSD will reduce the fan horsepower as well as reduce 
the wear and tear on the motor and the motor drive. 

Replace Two Older Boilers 
Boilers 1 and 2 were installed during the original construction and are approximately twenty-one 
years old and experiencing problems with operation. Boiler 3 was installed during the Detention 
Center expansion and appears to be in good condition. 

ESG recommends that new high efficiency heating water 
boilers be installed to replace the two older Cleaverbrooks 
boilers. Four Futera Ill boilers by RBI will be installed to 
replace the two existing Cleaver Brooks boilers. Each RBI 
boiler is rated at 1.750 MBH input with a rated output of 
1,523 MBH output. The new RBI boilers will provide 
increased turn-down capacity for lower load operation at 
higher combustion efficiencies. The new boilers will be 
installed in the same location as the existing boilers and will 
be connected to the existing gas supply and make-up water. 

Building Perfomnce WM Energy 
Proprietary & Confidential 
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The boilers were selected based on the Detention Centers 
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expressed need for system redundancy. Adequate redundancy is based on the central heating 
plant being capable of meeting the peak demand of the building without the largest boiler on 
line. The peak heating load of the building is estimated at 5,000 to 5,500 MBH. The new boiler 
plant consists of four (4) 1,523 MBH output boilers. With the largest boiler offline (Cleaver 
Brooks CBlOO), the total boiler plant capacity is 6,092 MBH. The existing CB Boiler will provide 
back-up to the new boilers and should only be operated when needed during peak load periods. 



Variable Speed Drives 
This scope of work includes the installation of variable speed drives (VSDs) on specific 
mechanical systems to control the speed of the fan or pump to reduce electrical consumption. 
ESG proposes to install Variable Speed Drives on the Cooling Tower, AHU-1, chilled water 
pump and heating water pump. 

Chilled Water Valves 
In conjunction with installing VFDs on chilled water pumps, we propose to replace the existing 
3-way valves on AHU cooling coils with 2-way valves, so the chilled-water flow through the coil 
can be varied in proportion to the cooling demand, determined by measuring the coil leaving 
discharge air temperature. 

Replace Old Heating Water Pumps 
Several heating water pumps located in the older section of 
the Detention Center are original and are in poor condition. 
Howard County Government has started replacing several 
pumps already. Two remaining pumps serving the heating 
system will be replaced with new pumps and premium 
efficiency motors. 

We propose to replace the two hot-water pumps with two 
new similar units. 

.- - - , , .  , . ,  , ., 

Ki tchen Hood Controls 
ESG proposes to install lntelli-Hood@ controls on existing kitchen exhaust hoods. These 
variable-speed controls for commercial kitchen ventilation systems can save fan energy by 
improving the efficiency of the hoods. When the cooking appliances are turned on the fan speed 
increases based on exhaust air temperature as well as the level of smoke. During actual 
cooking, the speed increases to 100% until smokelvapor is removed. 

Please see Scope of Work Section in the appendix for details on this proposal and also refer to 
the Building Description Section for thorough descriptions of existing conditions. 

Building Petfonnance W h  Energy 
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Project: 

Phase: 

Howard County EPC Scaggsville PSC 

Phase II Proposal 

The highlighted ECMs from the table abwe are discussed in the Section titled "ECMs 
Recommended in Multiple Buildings." (Gray sheets at the beginning of this section.) ECMs 
specific to this building are described in the following pages. 



Scaggsville Public Safety Complex 

Replace Central Boilers 
The two existing, oil-fired HB Smith boilers were installed 
when the building was orignally constructed. These boilers 
are operating with a reduced efficiency due to their age and 
in comparison to current boiler standards. We propose to 
replace the existing HB Smtih boilers with high-efficiency 
non-condensing boilers. We propose to install two gas-fired, 
Futura Ill boilers bv RBI to replace the two existing oil-fired 
HB Smith boilers. -Each ~ ~ l ' b o i l e r  is rated at ~ .<oo  MBH 
input with a rated output of 1,305 MBH output. The new RBI 
boilers will provide increased turndown capacity for lower . . .... - -  . . -  . - " ? >  
load operation at higher combustion efficiencies. Our scope 
includes extending a new natural gas service to the building and extending the gas lines to the 
boiler room. The new boilers will be installed in the same location as the existing boilers and 
will be connected to the newly extended gas supply and existing make-up water, electrical and 
other boiler infrastructure. New flue exhaust stacks will be installed to prevent condensing 
within the larger existing exhaust stacks since the existing stacks are larger than required for the 
new boilers. 

 tio on Valve and  Insulat ion Replacement 
This scope of work includes the replacement of the two pneumatic 
isolation valves within the chilled water distribution lines outside by the 
air-cooled chillers. The installation and proper operation of the isolation 
valves will prevent chilled water from the operating chiller from blending 
with the return water going through the non-operating chiller. 

We also propose to replace the exterior chilled water pipe insulation as 
part of this measure. 

Please see Scope of Work Section in the appendix for details on this proposal and also refer to 
the Building Description Section for thorough descriptions of existing conditions. 

Building Pwfonnana W~ Energy 
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East Columbia Library 

Install Variable Speed Drives 
AHU's-I, 3and 4 

AHU's-1, 3 and 4 are variable air volume (VAV) units that utilize inlet guide vanes (IGV) 
to vary the flow of air to the VAV boxes. We propose to replace the IGV function 
through variable speed drives. The lGVs will either be locked in the full-open position or 
removed entirely, where feasible, and be replaced by a variable speed drive (VSD). 
The VSD will vary the speed of the fan directly by varying the motor speed and reduce 
the amount of electricity used by the fan motors. The required speed of the VSD will be 
determined by the existing differential pressure sensor. 

HW Pum~s 
Currently, the heating water pumps operate at a constant speed. As the 2-way valves 
close, a pressure by-pass in the piping opens to maintain constant flow through the 
system, Energy can be saved by varying the flow of the heating water pumps in relation 
to the pressure in the system. As the 2-way valves on the VAV boxes close, the 
pressure in the piping system will increase. The control system will reduce the speed of 
the pump(s) via the variable speed drives to maintain a constant system pressure. As 
the speed of the pump is reduced, the electrical consumption is reduced, resulting in 
energy savings. 

Green Roof 
A green roof is a roof substantially covered with vegetation. Green roofs improve the energy 
performance of buildings, reduce storm water runoff, and contribute to a healthier environment. 
ESG proposes to install 1200 square feet of modular green roof. In the modular system, the 
modules are composed of recycled plastics and can be placed directly on the roofing membrane 
or on any other surface. The modules are composed of 60% post-industrial, recycled, high 
molecular weight polyethylene. The modules came in a variety of sizes and are available in 
three depths. ESG and Howard County staff will work together to determine the planting 
scheme and layout of the modules. This proposed system can absorb up to 99% of a I-inch 
rainfall. Runoff potential is reduced, lessening the risk of flooding and sewer overflows. By 
slowly percolating through the specialized growing media, roof runoff occurs several hours after 
peak flows. This provides additional time for sewer systems to handle other uncontrolled runoff. 

We propose the green roof at East Columbia Library because the building already has a 
photovoltaic system in place, and a green roof at the same location provides a great opportunity 
to the County for a community education and awareness type program. 

Please see Scope of Work Section in the appendix for details on this proposal and also refer to 
the Building Description Section for thorough descriptions of existing conditions. 
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The highlighted ECMs from the table abare ate discussed in the Sect'in titled "ECMs 
Recommended in Multiple Buildings." (Gray sheets at the beginning of this section.) ECMs 
specific to this building are descdbed in the following pages. 



Central Library 

Variable Speed Drive on Cooling Tower Fan 
The existing Baltimore Air Coil (BAC) cooling tower fan operates at a constant speed. 
Currently, the tower fan cycles on and off to maintain the condenser water temperature at the 
preset 85OF. A variable speed drive (VSD) will vary the speed of the fan automatically to 
maintain the condenser water temperature. The fan laws dictate that as the speed of the fan is 
reduced, the power consumed by the fan motor is reduced at the 'cube' rate. Therefore, ESG 
proposes to install a VSD to reduce the energy consumption at the cooling tower. In addition, 
the VSD employs a soft-start feature that slowly ramps up the speed of the fan motor to reduce 
stress and wear to the motor, fan drive and belts. This will reduce maintenance casts for the 
cooling tower fan motor as well. 

Please see Scope of Work Section in the appendix for details on this proposal end also refer to 
the Building Desctiption Section for thorough descr@tions of existing conditions. 
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Pr0jec.t: Howard County EPC Recs & Parks HQ 

Phase: Phase II Proposal 

Recommended in Multiple Buildings." (Gray sheets af fie beginning of this section.) ECMs 
specific to this building are described in the following pages. 



Recreation and Parks Headquarters 

This building is heated and cooled by multiple single zone type rooftop air handlers and split 
systems AIC units. The rooftop air handlers are manufactured by York and serve single zones 
with multiple spaces in the building. Single zone programmable thermostats control the 
operation of the rooftop units. However, inspection of the programmable thermostats during the 
facility audit revealed that many of them are not programmed properly. 

Install Controls for  RTU Setback 
This measure involves installation of DDC controls to manage the operation of the existing 
rooftop air handlers. We propose to provide energy management controls such as unoccupied 
setback and temperature averaging between the first and second floors. The existing 
thermostats will be replaced with Honeywell Lonworks communicating programmable 
thermostats. The existing wiring between the existing thermostat and RTU will be reused. 

Replace Exist ing Rooftop Units 
In this measure we propose to replace the existing seven 
York rooftop units with seven new York (or equal) 
energy-efficient rooftop air units. The new rooftop units 
will operate with a 9.0 SEER (Seasonal Energy 
Efficiency Ratio) or 13.5 SEER depending on the unit's 
capacity. 

The new RTUs will be self contained, direct gas-fired 
units similar to the existing units, and will reduce the 
electricity use by approximately 25% to 30% compared 
to the existing older units. The new rooftop units would 
be installed with curb adaptors that will permit reuse of 
the existing roof curb to limit changes to the roof. We will 
retain existing gas, electrical and other infrastructure and I .ewe them for the proposed units. 

Instal l  Automatic thermostats to Control Unit Heaters in Shop Room 
The existing unit heaters operate based on a manual dial setting on the unit 
heater. We propose to install Honeywell Lonworks programmable 
thermostats to setback the space temperature during unoccupied periods. 
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Solar Photovoltaic System 
Photovoltaics (PV), solar electric technology features large arrays of 
collectors made up of silicon-coated cells. When sunlight strikes the surface 
of a PV cell, the incident solar light is converted to electrical energy. The 
energy generated by the PV system is direct current, and an inverter needs 
to be used to convert the direct current to an alternating current at 60 Hz, for 
use at the building. The proposed PV measure includes a 3 kW (AC) PV 
system, an inverter and electrical hardware that will synchronize with the 
electrical grid. The system will also include a utility-grade electrical kWh 
meter where the PV system will be connected before of the building's existing 
electrical utility meter. 

Daylight Harvesting 
ESG proposes to install light pipes in the warehouse area and in 
buildings B and C. A light pipe is a lens-based device that 
collects and focuses renewable daylight, bringing natural light 
indoors without using electricity. The light pipe is designed and 
manufactured to maximize light collection during times of low 
sun angles, such as those that occur during early morning and 
late afternoon. Since it maximizes available natural light output 
in lowlight conditions the facility can turn off lights during the day 
and thereby generate energy savings. Because we recommend 
this measure, we do not propose any retrofit for the existing high 
intensity discharge fixtures. 

Please see Scope of Work Section in the appendix for details on this proposal and also refer to 
the Building Description Section for thorough descriptions of existing conditions. 

Building Pufonnana W h  E w  
Proprietary 8 Confidentfa1 

Howard County Phase /I Proposal 
August 11, 2008 



Project. 

Phase: 

Howard County €PC Dorsey Building 

Phase II Proposal 

- - 
Recommended in Mutiple Buildings." (Gray sheets at the beginning of this section.) ECMs 
specific b this building are dfswibed in the forlowing pages. 

Otoup 
Lighting 

HVAC System Upgrades 

Envelope Upgrades 
The hiahlighted ECMs from the table above are discussed in the Section titled "ECMs 

ECM 
U 
Optimize Vending Machine Operation 
EMCS Tridiurn upgrade 
EMS 
Upgrade Building Emrebpe 

m p-r g 5 
P m 

X 
. X 

X 
X 
X 



Dorsey Building 

All ECMs recommended for the Dorsey building are described in the section titled 'ECMs 
Recommended in MuHiple Buildings", on the gray sheet at the front of this section. 

Recommended but not funded 
The existing Mammoth moflop air handling units are appmdmafely 25 years old and are 
approaching the end of their useful life. One of the smaller uniis was replaced several years 
ago with a new mohp unit Four of the five remaining Mammoth units are showing signs of 
degradation including multiple air leaks from section seams, water leaks from rain and 
refn'gerant leaks in the condenser section. The units are variable air volume with inlet guide 
vanes to vary the air flow. 

The remaining Mammoth units should be replaced with new mohp  air handlers. This measutw 
has not been included in fhis pmject due to uncertainty about the fuCm of the building. 
However, if Howard County anticipates keeping this building in service for the next several 
years, this upgrade should be considered. 

Please refer to Scope of Work section and Building Descn'ption Section in the appendix for 
specific details relevant to this building. 
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ProJect: 

Phase: 

Howard County EPC Gateway Buildlng 

Phase II Proposal 

WAC System Upgrades 

The highlighted ECMs from the table abwe are discussed in the Setinn titled "ECMs - - 
Recommended in Multiple Buildings." (Gray sheets at the beginning of this section.) ECMs 
spec& to this building are debcribed in the following pages. 



Gateway Building 

Install Variable Speed Drives 
The existing five air handlers are variable-air-volume 
(VAV) units that utilize inlet guide vanes (IGVs) to vary the 
flow of air to the VAV boxes. We propose to replace the 
function of the lGVs with variable speed drives (VSDs). 
The lGVs will either be locked in the full-open position or 
removed entirely, if feasible, their function replaced by 
VSDs. The VSD will vary the speed of the fan motor and 
reduce the amount of electricity consumed by the fan 
motors. The existing static pressure sensor will be used to 
control the speed of the VSD. 

Cool ing Tower Fan 
The existing cooling tower operates with two speeds to 
provide additional stages of operation for the cooling tower. In this measure we propose to 
disconnect and abandon in place the smaller motor and install a variable speed drive on the 
main tower fan to control tower operation. As the load decreases on the cooling tower (i.e., 
reduced airflow), the controls (temperature of water leaving the tower) will reduce the speed of 
the fan and reduce the amount of electricity consumed by the fan motors. 

Please see Scope of Work Section in the appendix for a detailed list of locations and associated 
upgrades. 
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Energy Conservation Measures (ECMs) 
Evaluated but Not Funded 

The primary requirement of an Energy Performance Contract (EPC) is that the recommended 
measures be paid for with the energy and operational savings achieved through the upgrades. 
In every EPC them are always ECMs which cannot be included because they generate 
insufficient energy savings to justify the cost. The following measures were evaluated but were 
not included as part of this project. However, many of these ECMs could be included in this 
project if Howard County chooses to extend the tern of the project from 13.5 years to 15 years. 

Replacement of Rooftop Units at the Dorsey Building 
Three (3) existing, self-contained, direct gas-fired Mammoth rooftop units are in poor condition 
and should be replaced with energy-efficient, appropriately-sized new units with variable speed 
drives installed. This measure was excluded because of the less-than-desirable economics of 
the measure, as well as due to the uncertain nature of the future of the building. Hawever, if it is 
determined that the building will remain in the ownership of Howard County for next several 
years, then this upgrade should be considered. 

Re-Commissioning and Repair of VAV Boxes 
The VAV boxes at the Detention Center (DC), Central Library (CL), Scaggsville Public Safety 
Complex (SPSC) and East Columbia Library (ECL) were considered in the scope of this 
measure. At the DC, the cell block area contains VAV boxes with pneumatic controls and 
pneumatic damper actuators. An inspection above the ceiling within the cell block area 
revealed that conditioned air was blowing inta the ceiling space (see "Duct Leakage" measure 
discussed later in this section). This is most likely due to ductwork that has been blown open by 
over pressurization caused by the non-functioning inlet guide vanes on the air handlers. The 
VAV Boxes within the Administrative area of DC contain electric controllers and 24my valves on 
the reheat coils. The facility staff also indicated that they have problems with reheat mils over- 
heating .the spaces. The VAV boxes, contmllers and reheat coil valves should be cfiecked for 
proper operation and fully re-commissioned. We propose a similar recommissioning approach 
at the other three buildings listed above. This measure has not been included at this time and if 
ESG were to propose this to Howard County it would be structured as a cost-per-VAV-box 
scenario. 

Upgrade VAV boxes to DOC 
We examined replacing the VAV boxes at the DC with similar new DDC (Direct Digital Controls) 
units. The measure was considered in lieu of the measure discussed above, Re- 
Commissioning and Repair of VAV Boxes. The measure was excluded due to lack of excess 
savings. 
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Recommission Pneumatic Controls 
The pneumatic controls in several of the buildings are older and some of the components are in 
need of repairheplacement and calibration. ESG considered including an allowance fw the 
purposes of surveying to identify the deficiencies and recommend appropriate corrective actions 
for the re-commissioning of pneumatic contrcsls, actuators, valve actuators and controllers. The 
measure was considered at the Dorsey building but was excluded due to lack of excess 
savings. 

Duct Leaks in Detention Center 
It was noted during the field survey at the DC that the space between the ceiling and the mof 
was very well conditioned which is indicative of significant duct leaks. ESG recommends that 
the County investigate this further to determine the source and extent of the leaks and then 
make the necessary repairs. There were not sufficient savings to provide an allowance in this 
project for the purposes of this study. 

Energy Cap 
Howard County requested that ESG evaluate the purchase of the Energy Cap program to 
generate a database and historical reference for energy usage in the government buildings. 
This measure has not been included due to lack of excess savings. 

Water 
Most EPCs include water conservation measures. ESG did evaluate the conversion of toilets, 
urinals and sink aerators to lowflow fixtures as well as rainwater harvesting and some laundry 
upgrades. However, the payback period was too long for inclusion in this project. If Howard 
County initiates a Phase It project for an EPC on all remaining buildings this measure would 
most likely be induded due to the economies of scale. 

Premium Efficiency Motors 
We considered installing newer, more efficient electric motors on pumps and air handlers. The 
cost to replace currently functioning motors is high and the payback is typically longer than 
desirable. Hence the measure is not included in this project. We recommend that Howard 
County replace existing motors with premium-efficiency motors as the units fail. 

Infrared Heaters at Scaggsville PSC 
The fire engine portion of the Scaggsville Public Safety Complex (SPSC) building is heated by 
hot-water unit heaters. There are large amounts of heat loss each time the garage doors are 
opened for the emergency vehicles. High bay work shop spaces with intermittent garage door 
openings can utilize infrared heaters to reduce the amount of heat loss each time the doors are 
opened in the winter. An infrared heater does not heat the air, but instead warms only people 
through direct radiation. This measure is not included due to the lack of excess savings. The 
measure would require bringing new natural gas service to the building, which is included with 
the propused boiler replacement measure. However, aadditional expenditure incurred from 
extending the gas supply from the boiler mechanical room to the fire engine garage, makes the 
measure's economics rather marginal, so it is not included. 
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Thermal Equalizers 
The Central Library contains a high peak roof on the upper level. During the winter months, 
heat rises from the floor level and collects in the high peak, wfiich reduces Me e M w n e s s  of 
the air heating system due to thermal stratification. We considered installing thermal equalizers, 
which are fans that mix warm air with the colder air, thus improving the overall comfort and the 
heating system's effectiveness. The measure is excluded due to lack of excess savings. 

Electrical power correction 
The electric power enhancing device, USES@, is a device that uses magnetic fields to manage 
power consumption by holding voltage up during short duration brown-outs, and preventing 
voltage spiking, by rapidly absorbing energy in its magnetic choke system. This Measure has 
not been included due to lack of excess savings. 

Energy Demand Response 
The electrical grid in the Northeast corridor is greatly burdened and the Independent System 
Operator, PJM (Pennsylvania, Jersey, Maryland) has initiated a financial rebate program that is 
based on reducing the electrical demand on peak days. We examined this program, and 
recommended it to the County for further action. The measure is not included as part of the 
project 
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Performance Guarantee Monitoring: 

M&V Plan Overview 
Implementing measurement and verification (M&V) strategies in energy performance contracts 
is required for the contractor to verify the achievement of energy cast savings 'guaranteed" in 
the contract. Beyond satisfying the law, properly applied M&V can accurately assess energy 
savings, allocate risks to the appropriate parties, reduce uncertainties to reasonable levels, 
monitor equipment performance, find additional savings, improve operations and maintenance, 
verify cost savings guarantee is met, and allow for future adjustments as needed. 

This M&V plan is prepared by Energy Systems Group (ESG) for Howard County to help both 
parties agree on the methoddogies to justiiy savings for the Energy Conservation Measures 
(ECMs) proposed. The International Performance Measurement & Verification Protocol 
(IPMVP, Revised April 2007) is used as the basis of determining energy savings in this M&V 
plan. This M&V plan specifies the approach to monitor the actual energy savings associated 
with the project, provide sample energy savings calculation documents, describe the 
methodology, measurement, and monitoring format of actual energy savings, and define the 
conditions to adjust the energy consumption baseline throughout the contract period. 

M&V Approach Summary 
IPMVP Option C1 is the approach used in this M&V process with consideration of the 
characteristic of the overall impact of the project at the utility meter. Lighting retrofits, chiller, 
RTU and boiler plant retrof~~, AHU, RTU and other mechanical system upgrades, control 
system upgrades and renewable energy technology are the significant ECMs proposed in this 
project. 

The option C compares annual baseline utility meter data with comparable performance-period 
meter data to calculate the energy savings. The approach makes adjustments for weather, 
number of billing days and other parameters that vary from the baseline to the specific 
performance-period year. The proposed Option C methodology is for the whole program and is 
not building specific. The offered energy and cast guarantee applies to the total electrical (kwh 
and kW), thermal (natural gas and oil) and associated cost reductions. 

Global Assumptions 

Risk L RespmibIIIty 
Performance of equipment, both before and after a retrofit, can be measured with varying 
degrees of accuracy. However, it is important to allow for changes in energy cost savings that 
may result from factors outside either party's control. All key risk and responsibilities will be 
identified and clarified in this M&V plan. 



Major Changes in Facilities 
ESG will not be responsible for any changes in the facility. The actual savings will be adjusted 
according to the changes if applicable. 

Operating Hours 
The Howard County generally has control over the operating hours. Increases and decreases 
in operating hours can show up as increases or decreases in 'savings' depending on the M&V 
methods. ESG and Howard County will determine and agree on the operating hours. Any 
changes of that afterwards would result in the adjustment of the contradual savings. 

Equipment Performance 
ESG will have control over the selection of any equipment installed and is responsible for its 
proper installation and performance. 

Operation and Maintenance 
Operation and Maintenance activities can impact the equipment performance. The 
responsibilities will be negotiated between both parties and specified in the contract. 

Equipment Replacement 
Responsibility for replacement of contractor-installed equipment is negotiable; however, it is 
often tied to an ECMs performance. Howard County is responsible to inform ESG about any 
replacement of such equipment. 

Baseline Utility Rate 
The utility rates used to develop the baseline model for the verification activities are the most 
current rate applied to the facilities, which will be in the final contract. These baseline utility 
rates will be used to adjust the historical billing data (12 to 24 months) if there are any changes 
during that period. The utility rates used for the post-installation report and the following annual 
report will be those defined in the new energy policy affected by the retrofits. 

Schedule 6 Reporting fw VerllJcatSon Acthities 
After the approval of the M&V plan by Howard County, the M&V procedure and schedule are 
accepted by both parties. The measurement activities will be done under the witnessing of a 
representative of Howard County and all collected data need to be reviewed and accepted by 
Howard County. The data will be used for the baseline development and the verification report. 
Howard County is responsible to facilitate such processes and any delays will result in the 
corresponding delay about the reporting activities. 



ECM Specific Y&V Plan 

Overview of ECM and MdV Plan 

Scope of Work 
ESG will implement the lighting retrofts, mechanical system retrofits, control system upgrades 
and other ECMs as outlined in the Scope of work at the Howard County buildings. 

M&V Guideline and Option Used 
International Performance Measurement and Verification Protocol (IPMVP 2007) is the guideline 
to develop this M&V plan. With consideration of the characteristic of the specific ECMs, 
acceptable accuracy, reasonable cost, and Howard County's demand, Option C is used to verify 
the energy savings for this project. 

Option C involves comparison of annual baseline utility meter data with comparable 
performance-period meter data to calculate the energy savings. The approach makes 
adjustments for weather, number of billing days and other parameters that vary from the 
baseline to the specific performance-period year. The adjustments are discussed in detail else 
where in the M&V section. 

Intent of M&V Plan 
This M&V plan is prepared by ESG for Howard County to help both parties agree on the 
methodologies to justify savings for energy conservation measures (ECMs) proposed for the 
project. This M&V plan specifies the approach to establish the baseline models, define the 
performance conditions that are currently in place and those required once the ECMs are in 
place and the conditions to adjust the energy consumption baseline throughout the contract 
period, and test statistical validity of regression models. 

Enetgy Baseline Development 

Variables Affecting Baseline Energy Use 
Lighting systems and operating hours: Fixtures type and quality with the baljast information, 
foot-candle value, operating hours, actual occupancy from the data loggers, and a count of 
burned out tamps. 
WAC systems and operating hours: Efficiency (kVVAon), W, actual volts and amps 
information from the nameplate for chillers and air conditioners, temperature and humidlty 
setting for each unit, control sequence, quantity of minimum ventilation air and total air, and 
operating hours by installation of data loggers. 
Fans and operating hours: Efficiency (%), W, actual volts and amps information from the 
nameplate for motors, static pressure set point for fans, and operating hours by installation 
of data loggers or consistence with that for the corresponding equipment 
Pumps systems and operating hours: Efficiency (%), W, actual volts and amps inforrnation 
from the nameplate for motors, static pressure set point for pumps from the gauges, and 
operating hours by installation of data loggers or consistence with that for the corresponding 
equipment. 



Hot water systems: Efficiency (%), kbtulh, and GPH information from the nameplate of hot 
water heaters, supply hot water temperature setpoint, and average monthly hot water 
amount by installation of data loggers. 
Electrical systems: measurement of voltage, amperes, measured power factor, electrical 
power (w, electrical apparent power (kVA) and electrical reactive power (kVAR) values 

Requirement for Howard County's Witness of Pre-Measurements 
Howard County should provide necessary information, and facilitate and witness the pre- 
installation measurement processes defined in this M&V plan which will be conducted by 
Energy Systems Group. All measured/collected data and calculation procedures need Howard 
County's review and acceptance. 

Variables Affecting Post-Installation Energy Use 
This i8 similar to the baseline condition. 

Requirement for the Howard County's Witness of Post-Measurements 
Howard County should provide necessary information, and facilitate and witness the post- 
measurements processes defined in this M&V plan which will be conducted by Energy Systems 
Group. 

Post-Installation Data Collected 
This is similar to the baseline data collection. 

Schedule of Periodic Verification Activities and Inspections 
Periodical on-site surveys will be conducted by ESG to verify any changes in the site data. 

Energy Savings Calcuiations 
The energy savings calculations are based on a comparison of pre and post installation 
consumption loads for the specific measures. In General: 

Pre-installation energy usage - Post-installation energy usage = Energy Savings (for M&V 
Option A) 

Option C methodology incorporates adjustments for weather, number of billing days, and other 
variables listed else where in the report. For Option C: 

Adjusted Baseline - Current Usage = Energy Savings 

Tofa! Annual Energy Cost Savings h r  ECMs 

Total annual energy cost savings for ECMs is the sum of the calculated dollar value of energy 
savings. 
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Energy Savings Guarantee and M&V Plan 

DEFINITIONS 

When used in this Agreement, the following capitalized words shall have the meanings ascribed 
to them b e l w  

uAcceptance of Installatlonw means an authorized representative of the CLIENT has 
inspected and accepted that ESG installed Energy Conservation Measures are operational and 
comply with contract performance requirements and speciiications. The CLIENT'S acceptance 
shall not relieve ESG from responsibility for continued compliance with contract requirements 
during the contract term. The Acceptance of Installation shall occur after Substantial 
Completion. 

uApproval" means the CLIENT has completed review of submittals, deliverables or 
administrative documents (e.g., insurance certificates, instaltation schedules, planned utility 
interruptions, etc.) and has determined that the documents conform to contract requirements. 
The CLIENTS approval shall not relieve ESG from responsibility for complying with contract 
requirements. 

'l9aseline Periodn is defined as the Wlve month period beginning February 1. 2007 and 
ending January 31,2008. 

"Energy Baseline" shall be the energy consumption and costs prior to the installation of the 
energy conservation measures at the facilities. The baseline will consist of all base year energy 
bills applicable to the meters in the project. It may also consist of any estimated usage for 
unmetered energy consumption. 

"Energy Conservation Measure (ECM)" is defined as the installation of new 
equipment/facilies, modification andlor alteration of existing equipmenWacilities or rate 
stnrctures or revised operations and maintenance procedures intended to reduce energy 
consumption of facilitieslenergy systems, improve equipment efficiency or provide equipment 
that complies with existing standards. 

"Energy and Operational Savingsn is the sum of the Energy Savings and Operational Savings 
as defined herein. 

"Energy Costs" shall mean charges for fuel adjustments, base services, transmission, tariffs, 
and distributions. The Energy Costs will normally be derived or imputed from the facility's utility 
bills. This method allows for updating savings calculations with changing rate schedules. In the 
event of a utility rate decrease, the utility rate(s) used to assign dollar cost will not drop below 
that of the base year. 
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"Facilities" shall mean those buildings and equipment from which the energy and operational 
c a t  savings will be realized. 

"Final Acceptance Date" shall mean the date all of the ECMs or Measures comprising the 
Project (as defined in the Agreement) have been delivered, installed, and accepted by the 
CLI ENT. 

"First Guarantee Year is defined as the period beginning on the first (1st) day of the month 
following the Final Acceptance Date and ending on the day prior to the first (1st) anniversary 
thereof. 

"Guarantee Period" is defined as the period beginning on the first (1st) day of the First 
Guarantee Year and ending on the last day of the Term. 

"Guarantee Year is defined as each of the successive twelve (12) month periods commencing 
on the anniversary of the commencement of the First Guarantee Year throughout the Term of 
this Agreement. 

"Guaranteed Savlngs" is defined as the amount of Energy and Operational Cost Savings. 

"Installation Period" is from the date of award to Substantial Completion. 

"Operational Costs" shall include the costs associated with operating and maintaining the 
Facilities. Examples include the cost of inside and outside labor to repair and maintain systems 
and equipment, the cost of replacement parts, the cost of deferred maintenance, the cost of 
lamp and ballast disposal, and the cost of new capital equipment. 

"Retrofit Isolation Method" (if applicable to this Project) refers to energy audit methodologies 
that require pre-retrof"itnd post-retrofit measurements to isolate energy consumption and costs 
of specific facility equipment and systems impacted exclusively by this Agreement. 

"Termn shall be 13.5 years. 

'Total Guarantee Year Savings" is defined as the amount of Energy and Operational Savings 
realized by Facilities in each Guarantee Year as a result of the Work. 

TERM AND TERMINATION 

The Term of this Guarantee shall commence on the first (let) day of the first month following the 
date of Substantial Completion of the Work installed pursuant to this Agreement, unless 
terminated earlier as provided for herein. 

eyarantee: ESG guarantees to the CLIENT that the Facilities will realize in each Guarantee 
Year savings in Energy and Operational Costs (the "Energy and Operational Savings'? 
collectively equal to the amounts shown on Table A below. At the end of each year ESG will 
present the CLIENT with an Energy Savings Audit Report within ninety (90) days. If there is a 
shortfall of the Energy Savings in any year, ESG shall provide settlement within sixty (60) days 
of the acceptance of the report by the CLIENT. 
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Savinns Report: Within ninety (90) days following the end of each of the Guarantee Years, 
ESG will provide the CLIENT with an annual report ('Energy Services Guarantee Report"). The 
CLIENT will assist ESG in generating the Energy Setvices Guarantee Report by authorizing 
ESG to contact utility companies directly for true copies of all bills pertaining to Energy Costs 
and Consumption together with access to the CLIENT'S relevant accounting records, and 
facilities to monitor any installed equipment relating to such Energy Costs, Consumptions, and 
Savings pertaining to the Energy Guarantee. Data and calculations utilized by ESG in the 
preparation of its Cost Savings Energy S e ~ c e s  Guarantee Report will be made available to the 
CLIENT, along with such explanations and clarifications as the CLIENT may reasonably 
request. In the event that ESG is not provided immediate access to utility bills from the Utility, 
ESG will contact a Representative from the CLIENT to obtain this information. If there is a delay 
in receiving the information the ninety (90) day period will be reasonably extended to gain said 
access. 

Operational Savinas: Operational savings have been reviewed and accepted by the CLIENT 
and are described in Table A - Savings Guarantee. Operational savings will begin to accrue on 
the date of completion and acceptance of each ECM. 

Additional Savinas: ESG may identify other Energy and Operational Savings opportunities 
during the construction period or during any Guarantee Year. Additional Energy and Operational 
Savings that can be demonstrated as a result of ESG efforts that result in no additional costs to 
the CLIENT beyond the costs identified in this Agreement will be included in the annual Energy 
Setvices Guarantee Report for the applicable Guarantee Year(+ 

Savinns Prior to Final Acceptance Date: All Energy and Operational Savings reallzed by the 
CLIENT that result from activities undertaken by ESG prior to Final Acceptance Date, including 
any utility rebates or other incentives earned as a direct resutt of the installed energy 
conservation measures provided by ESG, will be applied toward all savings shortfalls before 
payment is made. Energy savings that are achieved by the upgrades and modifications in the 
Agreement prior to completion of the entire retrofit praject (or construction savings) will be 
added to the first year actual energy savings amount. 

ESG and the CLIENT also agree that if the actual annual energy savings amount exceeds the 
energy guarantee amount, such excess energy savings amounts will be either: 

Added to the savings for any future year before calculating the savings amount; or 
r Billed badc to the CLIENT up to any amounts paid by ESG for savings shortfalls in a 

previous year. 

Accumulation of Savinns: The Guaranteed Savings in each Guarantee Year are considered 
satisfied if the Total Guarantee Year Savings for such Guarantee Year equals or exceeds the 
amount identified and determined as set forth in Section 4.0 -Table A. Energy savings that are 
achieved by the upgrades and modifications in the Agreement prior to completion of the entire 
retrofrt project (or construction savings) will be added to the first year actual energy savings 
amount. ESG and the CLIENT also agree that i f  the actual annual energy savings amount 
exceeds the energy guarantee amount, such excess energy savings amounts will be either: 



Added to the savings for any Mure year before calculating the savings amount; or 
Billed back to the CLIENT up to any amounts paid by ESG for savings shortfalls in a 
previous year 

Hours and Practices: To achieve these energy savings, ESG and the CLIENT agree upon 
the building operating hours listed below. 

Facility 
Detention Center 
East Columbia 
Library 

Central Library 

Week Days 
24 hours per day 
09: 00 to 21 :008 

09: W to 21 :bu- 1 YJ.; m I 
I Sun: l3:OO to 1 TOO 

#. -.. **-I 0 to 18:OO None 
I , ,,. .. . ,.,'O to 1 7:00 

Recreation & Parks 1 07:OO to 17:OO I None 

~o&rd  Community College Section is open 07:OO to 17:OO on Saturdays 
The sheriffs department and the County Business and Technology Office Center 
sections are open 24 hours a day 

SATISUN 
24 hours per day 

Sat: 09:OO to 18:00 

None 
- -- 
Scaggsville PSC 
Gateway Building 
Dorsey BuildingC 

Activities and Events Adverselv Imuactina Savinns: The CLIENT shall promptly notify ESG 
of any activities known to the CLIENT, which adversely impact ESG's ability to realize the 
Guaranteed Savings. If this type of situation occurs over the Guarantee Period ESG shall be 
entitled to reduce its Guaranteed Savings, or make necessary adjustments to the energy 
baseline in order to quantify the changes in the facility. This will allow ESG and the CLIENT to 
recognize and document any such adverse impact to the extent that such adverse impact is 
beyond ESG's reasonable control. 

Holidays 
24 hours per day 

None 

SAVINGS GUARANTEE 

a Fridav is 09:OO to 18:OO 

24 hours per day 
07:OO to 1 7:OO 
07:OO to 17:OO 

ESG guarantees that the Work wilt result in the following sum of Tobl Guaranteed Year Savings 
over the Term as outlined in Table A on the following page: 

~ ~ W l C l r ~  
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24 hours per day 
None 
None 



Table A - Guaranteed Savings 

4. 4 .  

Annual . Annual 

: Upbn. 0ptiori.A - Opfion 0 
' " Annual 

~peratidna~. 
Savings 

Total, 

Annual. 
Savings vu I Wings I Savings 1 Swings 

Totals 1 0 48,000 1 $ - 1 $ 7,891,720 
a Only half year values shown 
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Escalation Rates 
The annual escalation rates listed in the following table are stipulated as part of guaranteed 
energy and operational savings listed in Table A and for M&V and O&M costs listed in the 
financial section of the project. ESG and the CLIENT agree to the escalation rates listed below: 

Table A-1 - Escalation Rates 
Energy Cost Esc./yr 3% 
Labor Cost Esc.lyr 3% 

I Maintenance Cosl Esc 3% 1 

The adual escalation of calculated savings that will be applied in the M&V Report will be the 
highest of: 

(1) 3% (see Table A-1 above) 
(2) CPI (Consumer Price Index) for the geographical region, or 
(3) Other rate changes that may apply. 

The escalation rates include the general inflation rates. 

The following is the baseline utility information for the seven buildings. 
Table B-1- Baseline Energy Use Information 

Baseline Utility Summary 
I I I I I 
I 1 Electric I Oas I Oil I Water I Sewer' 

Building 

Detention Center 

East Columbia Library 

Central Library 

Recreation & Parks HQ 

August 71,2008 

Baseline 
Energy Use, 

kWhlyr 

2,391,300 

Scaggsville PSC 

Gateway Building 

Dorsey Building 

TOTAL 

1,232,400 

1,440,600 

81 8,800 

Baseline 
Gas Use 
therms 
170,870 

E~timated from partial utility data for all of the buildings exbept the Gateway building 

1,081,800 

3,563,700 

5,447,700 

15,976,300 

18,571 

- 
18,189 

Baseline 
Oil Use 
gallons 

- 

- 
- 

25,404 

233,034 

- 
- 
- 

Baseline 
Water Use, 

kgal 

13,961 

17,637 

- 
- 

17,637 

Baseline 
Sewer 

Use, kgal 
13,961 

1,113 

533 

358 

1,113 

533 

358 

340 

2,365 

877 

4 9,547 

340 

2,365 

877 

19,547 



Table B-2 - Baseline Unit Utility Costs 

Adiusfments To The Guaantee: The Guaranteed Savings will be adjusted to account for 
material changes, where material is defined as any change or changes that may increase or 
decrease the energy consumption of the Facilities by more than 1% annually, including, but not 
limited to the following 

a. 

b. 
C. 

d. 

e. 
f. 
g. 
h. 
1. 

i. 
k. 

1. 

rn. 

n. 

0. 

Changes in the hours of operation of any buildings constituting any part of the 
Facilities. 
Changes in the occupancy of the buildings cunstituting any part of the Facilities. 
Changes h the structure of buildings constituting any part of the Facilities, such 
as architectural features or building components. 
Modifications or renovations to the buildings constituting any part of the Facilities, 
which may or may not change the conditioned space. 
Changes to the ECMs. 
Changes in utility prices andlor rate structure, 
Change in utility suppliers 
Change in the method of utility billing or purchasing with respect to the Facilities. 
Addition or deletion of energy consuming equipment at the site. 
Weather variance from base year to current year. 
CLIENT'S failure to adhere to operating and maintenance responsibilities as 
defined by the equipment manufacturer. 
Adjustments necessary to account for lighting burnouts as documented before 
retrofit. 
New outslde air ventilation needed to bring any buildings constituting any part of 
the Facilities up to applicable building code. 
Required increases in light levels to bring any buildings constituting any part of 
the Facilities up to the applicable code or requirement. 
Any condition, which affects the energy demand or consumption of Facilities, 
caused by CLIENT or its agents. 

CLIENT will be responsible for providing ESG notice of actual or proposed material 
changes to the site and its anticipated effect on energy usage and consumption. CLIENT 
must noti i  ESG no Iess than thirty (30) days before a planned material change occurs, 
or within seventy-hrvo (72) hours of an emergency or unplanned material change. 

August 11,2008 



CLIENT agrees to: 

Uot make any changes to the initial building control's system program without 
wior notice to ESG. 
yot place the building control system in a permanent 'on' status, nor will CLIENT 
manually operate or ovenide any part of the building control system except upon 
jquipment failure or emergency conditions. 
Drovide access for the COMPANY to adjust the ECMs to ensure optimal 
,peration and maximum energy savings. 
Maintain the space temperature settings between 68'F and 72°F during occupied 
lours, with a heating setback temperature of 60°F during nowoccupied hours. 

BASELINE UNfT ENERGY COSTS -Are outlined in Section 4.0 - Table 6-2 and were used for 
all calculations made under this Exhibi. 

HOURS OF USE 
The hours of building equipment operation for the Guarantee are set forth below and 
were used for all calculations made in this Attachment. These hours were agreed upon 
betwen the CLIENT and ESG. 

Table C - Hours of Use and Baseline Area 

M&V APPROACH 
IPMVP (April 2007) Option C is the approach used in the M&V process for verifying savings 
related to this project. Options C is being used with consideration of the characteristics of the 
specific ECMs, acceptable accuracy, and reasonable cost. 

Option C 
The purpose of Option C, "Whole Facility Measurement" or in this project, "Whole Program 
Measurement" is to provide systematic savings analysis for utility consumption, comparing a 
base year to a current year that has similar operational and environmental parameters. The 
required information is taken directly from each of building's utility bills and regional weather 
data. The soffware system utilized in this tracking will be EnergyCAPm, which is the industry 
preferred audit software. 



A) PRORATE BILLING PERIOOS 
The number of days in the billing month being audited is compared to the base month 
billing period. Base year energy bills are prorated to obtain calendar month 
consumption. This is done to smooth out varying billing periads and to match bills to 
weather data. 

6) DETERMINE WEATHER SENSITIVE CONSUMPTION 
How warn or cool it is determines the load requirements of HVAC related equipment. It 
is, therefore, essential that weather be tracked so variances can be determined. Any 
variances from the base to current year will be adjusted so a true 'apples to apples' 
comparison is provided. 

A certain portion of each month's energy consumption is due to base load not related to 
weather such as lighting, computers, and office equipment. This non-weather sensitive 
consumption will be present no matter what the weather conditions are; therefore, they 
will be separated from the weather-sensitive consumption. Using standard logic and the 
assumption that the energy mnsumption-to-weather relationship is linear, ESG along 
with the EnergyCAPm soI're, is able to statistically determine the weather and non- 
weather sensitive consumption. 

The base year is adjusted to reflect current year environmental and operational conditions. 
Energy consumption savings are then calculated by comparing current year consumption to 
adjusted base year consumption. These are as follows: 

o Billing Period Length 
o Weather 
o Changes In Facility Occupancy Or Use 
o Additions Or Deletions Of Energy Using Equipment 
o Additions Or Deletions Of Building Square Footage 
o Changes In Energy Prices and or Rate Structures 

Utility bill cost avoidance is how energy conservation measures are measured after project 
completion. By subtracting the Current Year Energy Cost from the Adjusted Base Year Energy 
Cost, the overall cost avoidance associated with that energy type is calculated. Cost avoidance 
is directly associated to the Energy Savings Guarantee. 

Energy Audits will be based upon the environmental and operating conditions for the facility 
during the time periods specified in the Baseline. 

Each billing period during the term will be compared to a Base Period. The actual energy use 
and savings will be analyzed and compared to the guaranteed energy savings amount using the 
IPMVP, along with the acceptable energy monitoring equipment and an industry standard 
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energy accounting software program. The results of this analysis will be presented to the 
CLIENT on an annual basis. 

METHODOLOGY FOR ASSIGNING DOLLAR VALUES TO SAVINGS 

An average cost per unit will be used. Charges for fuel adjustments, annual escalation rates in 
Table A-I, base services, transmission, tariffs, and distributions will be included. In the event of 
a utirii rate decrease, the utif i i  rate(s) used to assign dollar cost will not drop below that of the 
base year. 

APPLY CURRENT YEAR CONOI~ONS 

The measurement of energy consumption and the cost savings associated with installed energy 
management equipment is a comparison between the energy consumed during the current 
calendar period and the respective baseline calendar period. 

The first step in cost avoidance calculations is the creation of a baseline. The baseline reflects 
the facility's energy use and energy costs before the installation of the energy conservation 
measures. The baseline calendar period will typically be a consecutive twelve month period for 
which reliable data exists before contract execution. The baseline will consist of all energy bills 
applicable to the meters in the Project. Once the program is in place, actual energy use is 
recorded from current utilii bills. The costs the facility incurs after impfernentation of the 
measures are compared to the baseline in order to determine if savings projections-and 
guarantees-have been met. 

Proper analysis and comparison can only be achieved if the environmental and facility 
parameters are equal to those of the base year. Examples of factors that affect the environment 
and facility parameters are weather, energy rates, facility schedules, and changes in equipment. 
The baseline may need to be adjusted to equalize the parameters of the current year so that an 
accurate analysis can be performed and valid savings can be measured. In essence, the 
adjustment process shows what the costs and usage would have been in the base year, under 
the current conditions, for an 'apples to apples' comparison. These adjustments typically cover: 

- Standardize for the Number of Days in a Billing Period 
Normalize the Differences in Outdoor Temperature Through Degree Days 
Changes In Facility Occupancy and Use 
Additions or Deletions of Energy Using Equipment - Additions or Deletions of Square Footage 
Changes in Energy Prices and / or Rate Structures 

Savings calculations may also be adjusted for new outside air ventilation requirements; changes 
in operational modes (i.e. - addition of air conditioning); and changes to comfort levels. The 
CLIENT will notify ESG within ffleen (15) business days of any significant changes in facility 
operations, occupancy levels, hours of operation, structure, equipment or any other changes 
that are reasonably expected to affect energy use by more than 1%. The impact of such 
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changes on the guaranteed energy savings amount will be monitored through the energy 
monitoring systems and savings calculated through engineering analysis by ESG. 

The wnsumption energy unit cost for each specific energy type is the total consumption related 
cost found on the respective utility bill, including charges for consumption, service, power factor, 
fuel adjustment, etc., divided by total wnsumption OR the stipulated energy wst given in Table 
8-2 - Unit Energy Costs . Late payment charges will not be included in this calculation. 

GLOBAL ASSUMPTIONS 

Enemv Prlces 
The greater of base period utility unit cost or the current period utility unit cost, escalated at the 
annual escalation rates provided in Table A-I, will be used in determining the adjusted base 
period utility cost. In no case, however, shall the rate used to calculate the Guaranteed Energy 
Savings be lower than base year utility rate. 

Performance Period Utilltv Rab Adjustment Factom, if a~ullcable. 
ESG is not responsible for any utility rate changes other than those defined in the post- 
installation energy policy. A rate adjustment factor will be applied to calculate actual savings 
regarding the changes of the utility rates. The actual energy cost savings will be the product of 
the calculated energy savings from defined rates and the utility adjustment factor when 
applicable. In no case, however, shall the rate used to calculate the Guaranteed Energy 
Savings be lower than base year utility rate. 

" Owner's Acceptance becomes automatic if not provided by the end of the Owner's 
Review & Acceptance Period. 

l tern 

Annual Report 

Content and Format of Reports 
ESG is responsible for the periodic Energy Services Guarantee Report. 

Time for Submission 

90 days after annual performance 
aeriod 

OPERATIONAL SAVINGS 

Owner's Review & 
Acceptance Period 

30 daysm 

The operational cost savings for this project are negotiated and agreed upon by ESG and 
accepted by the CLIENT. There is no need to wdy the agreed upon operational savings. 

Propretafy & Confidential 
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DOCUMENTATION FOR SECTION 179D TAX DEDUCTION 

As a result of the implementation of this Project, certain tax deductions under Section 1790 of 
the Internal Revenue Code may be available because of the energy efficient improvements to 
the Owner's buildings. The Owner agrees to allocate these Section 1790 tax deductions to 
ESG to the extent such deduction arises from the technical specifications developed by ESG 
and the implementation of this Project. 

Upon job completion, the Owner agrees to execute the required written allocation including the 
declaration related to this tax code provision. ESG will be responsible for preparing the 
declaration and all accompanying documentation for Owner's signature. ESG will be 
designated the Section 179D beneficiary. 

ASSIGNMENT OF ENVIRONMENTAL ATTRIBUTES 

As a result of the implementation of this Project, certain Environmental Attributes may be 
available, either now or in the future. This section specifies the process whereby the Owner will 
assign such Environmental Attributes to ESG. 

"Environmental Attributes" means any and all credits, deductions, benefits, emission reductions, 
incentives, offsets, and allowances, howsoever entitled, attributable to and arising from the 
implementation of this Projed, whether such Environmental Attributes now exist or are 
developed in the future. Environmental Attributes include but are not limited to: (1) Any avoided 
emissions of pollutants to the air, soil, or water; (2) Any avoided emissions of carbon dioxide 
(C02), methane (CH$ and other greenhouse gases (GHGs); (3) Section 45 credits; (4) green 
tags; (5) renewable energy credits; and (6) The reporting rights to these avoided emissions such 
as M i t e  Tag Reporting Rights. Environmental Attributes also include any energy, capacity, 
reliability, or other energy reduction attributes that result from the implementation of this Project. 

All Environmental Attributes arising from the implementation of this Project shall be owned by 
ESG. Owner agrees to execute all required documentation to assign all Environmental 
Attributes to ESG. If any filings are required with the Internal Revenue Service or some other 
governmental entity to obtain the benefits of the Environmental Attributes, Owner hereby 
instructs ESG to prepare and file such documents. 
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PROJECT INFORMATION: 

CLIENT NAME: Howard County 

ESCO Name: Energy Systems Gmup (ESG) 

ESG Contact Person ibr Mbr It? Donna W&s 

Sfreet Add-: 4655 Rosebud Lane, Newburgh, IN 47630 

Phone: (812) 492-3714 Fax= (812) 475-2544 E-mail: dwicks@Energy~ySysfemsGmup. corn 

Client Contact for M&V : Richard Lee 

Address of Client Bureau of Facilities, Department of Public Works, Howard County 
Maryland, 9250 Bendix Road, Columbia, MD 21045 

Phone: (4 10) 31 3-7548 Fax= (4 10) 31 3-5777 E-mail: rylee@howardcountymd.gov 

DISPUTE RESOLUTION 

The M&V plan has been reviewed and accepted by CLIENT. It is the primary document for the 
M&V process. If a dispute arises under this M&V agreement, the parties shall promptly attempt 
in good faith to resohe the dispute by negotiation. If not settled by negotiation, this M&V plan 
will be referred to as the means to solve related disputes. 

POST-INSTALIATION DATA COLLECTED 
Owner will provide access to site locations at reasonable times to perform onsite tests to verify 
performance, changes in use, and to verify modification of facilities as necessary. €SO will not 
unreasonably interfere with CLIENT'S operation on the site. 

ESG will collect the appropriate monthly utility billing data from CLIENT or appropriate Utility 
Providers for all ECMs being measured in accordance with IPMVP Option C. 

ESG will collect before and afler construction measurements for applicable Option A ECMs. In 
the case of lighting, pre and post measurements will be taken on sample fixtures determined in 
line with FEMP's Statistical Sampling plan. This data will be used verify the calculated energy 
savings, based on agreed upon hours of operation and baseline utility rates. 

All devices employed to meter electric power use shall be capable of metering continuous RMS 
power at accuracy of +/-1.0% actual value, over the entire load range; Metering of polyphase 
loads shall include independent measurement of each phase. 



COST OF M&V ACTIVITIES 

For CLIENTS project, the M&V plan is intended to continue throughout the tern of financing. 
CLIENT, at their discretion may choose to discontinue the M&V plan. The cancellation of the 
M&V pl'ari will negate the energy guarantee. Proper notification procedures must be followed if 
such action is considered. Refer to Support Services exhibit for details on cancellation option. 

The amount to be paid annually by CLIENT for the M&V services provided by ESG is outlined in 
the Support Services exhibit with details on invoicing and payment procedures. 
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Commissioning 

Upon completion of construction, ESG will ensure proper operation of the installed systems 
through a systematic start-up and testing. The final piece of the installation phase is the system 
commissioning phase. AH equipment and systems in the scope of the project will be tested 
through the entire length of their operating ranges ta confirm their energy efficiency. A draft 
commissioning plan specific to the Howard County (HC) project will be developed and finalized 
during the Design Phase. 

ESG believes that a welkxecuted commissioning program is essential to ensure that systems 
operate at their optimum level not only when they are first started up, but over the life of the 
system. ESG has established a rigorous commissioning program for all ECMs to ensure that 
equipment and systems are operating as designed before ECM acceptance. 

ESG develops its commissioning process in order to aehieve a number of goals: 

1. To pmtect our investments in the improvements we make to HC facilities. The future 
earnings depend on each ECM meeting the guaranteed savings targets; therefore, the 
completed installation must perform efficiently over the long term. 

2. To supplement the training of client O&M staff and to complete the documentation (as-built) 
process, e.g., designhuild or build/dopera& projects. 

3. To meet conditions imposed by financing sources, government agencies, and our parent 
company regarding quallty assurance standards. 

Commissionina Team 
Effective wmmissionina reauires a team effort. ESG assembles each wmmissionina team 
based on the needs of -&e specific project. ESO'r commissioning team includes ESG's hjec t  
Manager, Construction Manager, design engineers, contractors, equipment manufacturers and 
other appropriate client (site) representatives. 

ESG's Project Manager (PM) facilitates the commissioning process by reviewing and approving 
commissioning plans, managing commissioning schedules and client communication, assigning 
commissioning resources, resolving problems, and approving final equipment performance test 
reports, as-built documentation, and O&M manuals. 

ESG's PM is the presiding onsite cammissioni~/start-up 'authority.' The PM is responsible for 
communicating with the client's commissioning agent (if applicable) and onsite operations 
personnel regarding all commissioning and start-up activities. ESG1s PM or a person assigned 
by him will sign off on applicable testing documents, final equipment performance, as-built 
documentation, and 0&M manuals. ESG has tentatively selected Andrew Miller, Branch 
Operations Manager, as the PM for the HC project. ESG's Construction Manager provides 
logistical support to the CA by coordinating onsite start-up activities. 
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The other members of the team contribute as follows: 

ESG's Design Team is responsible for the design verification of each system and 
component after installation. The Design Team also provides support as needed to resolve 
design issues and answer design-related questions. 
Contractors include the general contractor, mechanical contractor, electrical contractor, 
instrumentation and controls contractor, etc. Contractors are responsible for scheduling and 
implementing pefunctional testing of all systems and equipment installed by them. 
Contractors also provide ESG with start-up and full commissioning activities and support as 
needed. 
Manufacturers provide equipment installation and start-up documentation. For large or 
complex equipment, manufacturer representatives are responsible for installation inspection, 
start-up, commissioning, and performance verification for their equipment. 

The client's commissioning agent, project manager, or engineer facilitates the commissioning 
process, ads as a liaison with onsite operating personnel, approves the commissioning plans, 
witnesses commissioning activities, and signs off on functional and equipment performance 
tests. 

While ESG will utilize internal resources for the commissioning of the HC project, as noted 
above, our subcontractors play a crit'1cal role in installing the equipment and, as such, they will 
also be involved in its commissioning. However, ESG will retain complete control and 
responsibility for the commissioning of each proposed ECM. 

ESG anticipates that HC, as our client, will also be an integral part of the commissioning 
process, both as an observer and a participant. 

lwHing-wI111~ 
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O~erations & Maintenance Support Services 

The IDC, which governs the energy performance contracting process, mandates that the user 
agency incorporates a comprehensive maintenance program for all assets installed under the 
Phase II agreement. The purpose of this stipuiation is to insure the installed assets achieve their 
full life-cycle so the energy reduction strategies remain achievable. While the IDC states that the 
ESCO must provide the preventive maintenance (PM) on all new assets as part of the overall 
program, the final scope of the support services is selected by the owner. 

Based on discussions with facilities maintenance and the energy manager, ESG has not 
included any maintenance services at this time. The maintenance services will be provided for 
the new assets by the existing facilities and maintenance staff. Should Howard County elect to 
Contract for new preventative maintenance services, ESG wit1 provide an annual cost estimate 
for these setvices However, based on the current financial model there is no excess energy 
savings available to pay for these services. Therefore the additional costs would become the 
responsibility of Howard County. 

ESG will provide training on newly installed assets to ensure that existing staff can provide the 
preventative maintenance. Please refer to the Training Section for further details. 
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Staff Training 

Training and education are very important elements of every ESG Energy Performance 
Contract. The initial facility improvement measures implemented to save energy and improve 
comfort will only achieve the desired results when coupled with proper training of operations 
staff. The Howard County (HC) staff must first have a fundamental understanding of how the 
facility uses energy and how they can affect energy usage. Then, these same staff must be 
trained how to use the newly installed equipment as a tool to manage energy and building 
systems. 

Training provides education and education changes behavior and breaks outdated paradigms. 
As a result a properly trained and motivated staff of employees will enhance both HC's and 
ESGs efforts to meet our mutual savings goals. In addition, training supports the goal of 
increased productivity in the workplace through increased knowledge, communication and 
understanding. This can lead to improved facility operation. 

The following table lists the training to be provided by each Energy Conservation Measure 
(ECM). Most training will occur on site as we believe that the training that occurs on your 
specific equipment is always more meaningful than classroom work. The training helps staff 
members to continually improve and sustain operating efficiency as a proactive operation-and- 
maintenance function. The training will be conducted by the equipment installer and HC staff Is 
invited to observe all installations for a step by step visual on the process to gain a better 
understanding of how things work. In all cases detailed operations and maintenance manuals 
will be given to operations staff for future reference. 
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Building Descriptions 

Detention Center 

Scaggsville Public Safety Complex 

East Columbia Library 

Central Library 

Recreation & Parks Headquarters 

Dorsey Building 

Gateway Building 
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Detention Center 

The Detention Center is operated under the Howard 
county Department of Corrections. The facility is a two- 
story building consisting of approximately 95,000 gross 
ft2 of building space. 

The Detention Center is the County's correctional 
rehabilitation facility housing inmates in multiple cell 
blocks and includes laundry, kitchen and administrative 
offices within the facility. The building is operational 24 
hours a day throughout the year. Figure 1 : Detention Center 

The building was constructed in two stages. The original facility was constructed in 1983 with a 
major building addition in 1993. The HVAC and electrical systems sewing the 1983 section are 
all mostly original. New HVAC systems including a central chiller and boiler were added as part 
of the 1993 building addition. 

Lighting: 

Offices and restrooms were found to contain 4 lamp 2x4 fixtures, hallways contain 3-T8 32 Watt 
tamp 2x4 fixtures. These fixtures were in relatively good condition. Storage areas contained 
pendant-mounted 250-Watt Metal Halide fixture mounted at about 24 feet height. 

The outside fixtures consisted of parking lot pole lights, and wall-mounted architectural lighting 
around the perimeter of the building. 

Cooling: 

Three water cooled Trane chillers provide cooling to the Detention Center. Chillers 1 and 2 are 
rated at nominal I00 tons each and we= installed with the 1983 original construction. These 
chillers provide the primary cooling for the building. The chillers were designed to operate in 
series, with each chiller providing 6°F of chilled water temperature reduction. Chiller 3 was 
installed during the 1993 building expansion. Chiller 3 is rated at q00 tons nominal, but is piped 
in parallel with the other two chillers. Chiller 3 appears to be in good condition. 
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According to facility staff, the chillers go off line several times during each cooling season due to 
a loss of vacuum. Beyond this issue, the chillers appear to be in good condition given that they 
are 24 years old. Two cooling towers are located on the mof of the building end pmvide heat 
rejection for the three chillers. The larger tower, manufactured by Evapco and connected to the 
CH-1 and CH-2, is rated at 900 gpm of condenser water flow. A smaller cooling tower 
manufactured by BAC is connected to CH-3. The Evapca tower uses a constant speed induced 
drafl fan and the BAC tower uses a two-speed horizontal cross flow forced draft fan. Both 
towers appear to be in good condition. 

Chilled water and condenser water pumps am locafed 
within the main mechanical mom located on the ground 
floor Jevel below the cooling towers. The chilled water and 
condenser water pumps all operate with E-Plus energy 
efficient motors. The following table summarizes the 
chilled water and condensing water pumps. 

- August 1 1 ,-2008 

Unit ID Capacity 
(g~m) 

Motor HP Motor Eff. 
% 

Motor 
Frame 



The central chillers are set to provide chilled water at 44OF to the building air handling units. 
Chiller I is designed to reduce the chilled water temperature from 56 to 50°F. Chiller 2 is 
designed to reduce the chilled water temperature from 50 to 44 OF.  However, the Detention 
Center is not always operating both chillers and therefore does not supply the design CHW 
supply temperature to the building. During the facility audit, Chiller 2 was off line due to an 
overload and Chillers I and 3 were operating. Chiller 1 was delivering 52 O F  CWS. Chiller 3 
was delivering 44 O F  CWS. However, the CWS to the building was blending to a supply 
temperature of approximately 48 to 49 OF. At this same time, the building was experiencing 
difficulty maintaining the building temperature set point. 

% Load Capacity IrW Efficiency (kWIton1 

I I I I I 

NPLV = 0.568 WIton 

Evaporator Section 

Heating: 

Condenser Section 

Three Cleaverbrooks fire-tube, gas-fired, water boilers 
provide hot water for heating and reheat needs in the 
building. Two boilers were installed in 1983 and the third 
boiler was installed in 1993 when the building was 
expanded. All three boilers are Cleaverbrooks model 
#CB700-100A with a rated output of 100 boiler HP or 
approximately 3,348 MBH capacity. The boilers operate 
using natural gas. One boiler must remain operational 
year round to provide hot water to the variable air volume 
box reheat coils and to the domestic hot water storage 
tanks. According to the facility staff, two boilers are 

Flow Q 
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typically operated during the winter months and one boiler is operated during the summer 
months. 

The boilers u t i b  modulating burners rated with an input of 4,184 MBH. The burner controls 
are standard Cleaverbrooks units with multi-point cam shaft control. A test of the boiler 
combustion efficiency yielded no definitive results due to large amounts of air infiltrating into the 
boiler exhaust stack. 

Heating water is distributed through a primary and secondary pumping system. Two primary 
pumps are used to maintain water circulation through the Cleaverbrooks boilers and the main 
air handlers. At the time of the facility audit, one primary pump was being replaced by the 
facilities group. A secondary pumping system delivers heating water to the to the radiation / 
terminal VAV units. 

A Robertshaw pneumatic control panel controls the operation of the secondary pumps and the 
supply water temperature for the VAV reheats and the radiation heating system. The control 
panel is capable of pruviding temperature reset for the supply water temperature. However, 
during the facility audit the Robertshaw panel was leaking control air at the panel. The supply 
water temperature was 180°F on a day when the outside air temperature was 60°F. According 
to the reset schedule at the panel, the supply water temperature should have been closer to 120 
to 130°F supply temperature indicating that the reset controller was not functioning. 

Unit ID 

P-1 

P-2 

P-3 

srstem 
Served 

Primary 

P-4 

P-5 

P-6.6A 

The heating water pumps appear to be in poor condition and are in need of replacement. One 
heating water pump is in the process of being repjaced by the County and can be seen in the 
background of the photo to the left. 

Primary 

Secondary 

P-7,8 

P-9 

The heating water pumps are original and are approximately twenty-six years old. 
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Air Handling Equipment: 

The original section of the Detention Center is served by a large variable air volume air handling 
unit, AHU-I. The Trane Climate Changer wntains a heating coil and cooling coil with 3-way 
temperature control valves on each. The supply and return fans utilize inlet guide vanes to vary 
air flow to the VAV boxes. AHU-1 controls are all pneumatic. The supply air fan for AHU-1 is a 
50 HP premium efficiency motor. The return air fan contains a premium efficiency 7 H HP 
motor. 

Conditioned air is delivered from AHU-I to Titus VAV boxes that are wntrolted by pneumatic 
single zone thermostats. Each box contains a pneumatic 2-way hot water valve to control water 
flow thmugh the reheat coil. A pneumatic actuated damper is used to modulate air flow to the 
conditioned space. 

The facility staff indicated that the inlet guide vanes on AHU-1 were not operating properly to 
vary the air flow to the VAV boxes. This may cause over pressurization of the supply ductwork 
and create duct air leaks. Inspection above the ceiling revealed that conditioned air is blowing 
above the hard conidor ceiling space. In fact, on the day of the audit, the area above the ceiling 
was cooler than the occupied space. Air handlers 2 and 3 are located in a small mechanical 
space near the work release program area. These units are newer fans installed during the 
addition in the early 1990's. 

AHU-4 is located in the mechanical room addition near the main mechanical room. AHU-4 
serves the newer addition spaces within the Detention Center. AHU-4 supplies variable volume 
air to the newer section and uses variable speed drives to vary the air flow. AHU-4 contains a 7 
W HP supply air fan and a 5 HP return air fan. Both motors are energy efkient E-Plus motors 
with efficiency's above 88.5%. 

Two heat-recovery air handlers are used to provide preconditioned air to the kitchen area. Both 
units are manufactured by Gaylord heat recovery systems and provide heat recovery from 
exhaust air in one seif-contained unit. One unit was installed during the original building 
construction and is located near AHU-1. The second unit was installed in the early 1990's as 
part of the building addition and is located on the roof over the kitchen area. 

Domestic Hot Water: 

The Cleaver Brooks boilers provide hot water to large storage tanks with heat exchangers to 
generate domestic hot water for use in the building. Three large storage tanks are located in 
the original building section and two tanks are located in the new section of the building. 

The domestic water tanks provide hot water to the kitchen, laundry, showers and toilet moms 
throughout the Detention Center. The boilers provide 980°F water to the storage tanks to 
generate 120°F water to the building. 
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Controls System: 

The control system is a combination of pneumatic and DDC controls. The pneumatic controls 
are mainly Johnson Controls with a Robertshaw pneumatic panel controlling the reheat water 
temperature. 

During the facility audit, evidence of issues with the control system was observed that are 
impacting the operation of the mechanical systems and the comfort in the building. Control air 
was leaking within the Robertshaw panel that prevented the reheat system from resetting the 
heating water temperature to the VAV boxes. The space temperature in the Administration 
sedion overheated due to the control system requiring reset of the controls by the f a d l i  group. 
The temperature within the Administration sedion was above 80°F during the morning hours. 

Electrical: 

The building electrical system was tested in the field and indicated the Main feed being 208 volt, 
520 Amp system having a 91% Power Factor (PF) and 78 average KVAR. 

A suwey of the staff and inmate bathrooms identified a total of 174 stainless steel penal 
toiletslsink combinations, 32 stainless steel penal toilets, 30 porcelain toilets, 4 stainless steel 
penal urinals, 4 porcelain urinals, 22 stainless steel penal sinks, 31 porcelain sinks, and 40 
showers. The toilets use an average of 4.0 gallons per flush, as reported by Howard County 
personnel. The urinals are using an average of 1.5 gallons per flush. The sink faucets in inmate 
and staff bathrooms are high flow and use and average of 2.2 gallons per minute (gpm). 

Toilets Urinals Sinks 1 236 8 227 I 
Building Envelope: 

The building exterior has 9 glass doors, 4 garage doors and 18 steel doors are in need of 
adjustment and weather stripping. 
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Scaggsville Public Safety Complex 

The Scaggsville Public Safety Building houses County police and fire services within the one 
building. The one story facility was constructed in several 
phases and consists of approximately 42,000 ft2 of space. 
The first phase was constructed in 1993 and the second 
phase was constructed in 1995. The second phase added 
building space to the original police station section. The 
building houses offices, meeting and conference room 
spaces, fire engine house, exercise room, kitchenette and 
locker/shower area. 

The building is operated and occupied 24 hours each day 
year round. The police station area once housed a small 
detention area. However, these spaces have been Figure 4: Public safety Building 
converted into offices and the station is no longer used for 
short term detention. 

Lighting: 

Offices and restrooms were found to contain 4 lamp 2x4 fixtures, hallways contain 3-T8 32 Watt 
lamp 2x4 fixtures. These fixtures were in relatively good condition. Storage areas contained a 
pendant mounted 250 Watt Metal Halide fixture mounted at 24 feet. 

The outside fixtures consisted of parking lot pole lights, and wall mounted architectural lighting 
around the perimeter of the building. 

Cooling: 

Two Dunham-Bush air cooled chillers are located behind the building and provide chilled 

F i  5: Air-cooled Chillers 

water to the primary air handler for coding. The units 
are approximately 13 and 15 years old and appear to 
be in good condition. Chilled water is piped outside 
to each of the chillers with a 40% ethylene glycol 
solution by design for freeze protection. 

Pneumatic isolation valves are in place to provide 
shut-off of the non-operational chiller to prevent 
blending of the chilled water. However, during the 
audit the actuator on one control valve was found 
disconnected and ohifled water was blending through 
both chillers. Therefore, as the operating-chiller-is 

generating 44'F supply water, return water from the non-operational chiller is blended with 
the chilled water supply for a building loop supply temperature of 50 to 5Z°F. Chiller-1 was 
installed during the original construction and Chiller-2 was installed during the addition to the 
building. 
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Unit ID Model # Serial # Capacity (tons) Voltage 
Chiller-1 AC80B 1430401 93H 75 460 

Two constant speed chilled water pumps circulate 165 GPM of chilled water to the primary 
air handler. Both pumps are 3 HP with premium efficiency motors. 

Heating: 

Two HB Smith cast iron sectional boilers provide heating water to the building for primary 
heat at the air handler and reheat on the VAV boxes. The boilers are designed to provide 
water at 180°F with a reset schedule based on the outdoor air temperature. During the 
audit, a check of the heating water supply temperature showed that the reset schedule was 
not operating properly. This is discussed more in the controls section of the write-up. 

The boilers are piped in a header arrangement without 
automatic isolation valves. Therefore, return water is 
blended through the non-operational boiler and mixed 
with the supply from the operational boiler. This is 
common for boilers since it allows the non-operational 
boiler to remain in the warm stand-by mode and prevents 
thermal shock to the boiler when it is required to operate. 
Therefore, standby losses from the boiler shell are large 
as evidenced by the heat build-up within the mechanical 
room. 

Unit ID 

B-1 
6-2 

Two hot water pumps provide 100 GPM flow of heating 
Figure 6: Existing HI3 Smith Boilers 

Model # 

350 Mills 
350 Milts 

water to the air-handler and the VAV box reheat coils. one pump operates while the other 
pump remains in the stand-by mode. A 3-way control valve is located on the main piping to 
the boilers and is used to reset the heating water supply temperature to the building. 
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Air Handling Equipment: 

One main air handler located within the boiler room provides air to the Public Safety 
Building. The unit supplies preconditioned air at 55OF to the VAV boxes throughout the 
building. AHU-1 operates as a Variable Air Volume unit with VSD's on the supply air fans. 

AHU-1 contains two 25 HP supply air fans. The fans are each sized to supply H of the total 
system air flow. When the building load requires less than 50% of the air flow, only one fan 
is designed to operate. The control system modulates the VSD's in response to static 
pressure in the duct supply. A 3-way control valve located on the cooling d l  provides 
temperature control to maintain the leaving air temperature. The VAV system is designed 
with a supply air temperature of 55OF year round. The control system will modulate the 
discharge air temperature based on the outdoor air temperature by modulating the 3way 
valve. The pre-heat coif is used during the winter months to pre-heat the mixed air to 
maintain 55OF. During the facility audit, the outdoor air damper was closed almost 100% 
with only a small amount of outdoor air leaking through the damper vanes. 

Control Systems: 

Unit ID 

AHU-1 

The control system sewing the Public Safety building is a mix of pneumatic and DDC 
controls. A Johnson Controls Metasys UDC system has been installed on top (supervisory) 
of the pneumatic controls. The pneumatic components are used to operate dampers, valves 
and space thermostats throughout the building. The VAV boxes also use pneumatics to 
modulate the air damper as well as the reheat coil valve. The Metasys DDC provides basic 
starVstop and energy management functions such as reset control. In addition, the DDC 
system reports building status back to the central computer front-end located at the County 
maintenance building. 

Outside Air 
(CFW 
9,000 

During the site survey, several control issues were noted: 
1. Heatinn Water Reset Control: The outside air temperature was 85 O F  during the site 

audit. However, the heating water supply temperature was 180°F to the building loop. 
According to the control sequence of operations, the heating water supply temperature 
should be reset based on the following schedule: 

SAF 
B(P) 
25 
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I OuMde Air ( HWSupply 1 

Therefore, based on the reset schedule shown above, the heating water supply 
temperature should have been closer to 100 O F  instead of 180 OF.  The lack of proper 
reset control will waste energy and potentially cause comfort issues within the building. 

2. Space Temmrature Conditions: Temperature 
readings were taken within the building spaces to 
confirm operation of the VAV boxes and pneumatic 
thermostats. Many areas within the building are 
maintained at temperatures below 74 O F  to provide 
improved comfort for the public safety personnel that 
wear heavy gear and clothing. The police afficers 
wear heavy vests and the cooler space temperatures 
are needed for them to remain comfortable. 
However, during the space temperature inspection, 
many of the pneumatic thermostats were set at a 
different temperature very different than the 
temperature within the space. The thermostat in the Figuie 7: JCI ~h~rmostat 

photo to the right was set at 85 O F .  However, the 
space temperature was measured at 74 OF. The following table provides a summary of 
the thermostat set points versus the actual room temperature measured during the site 
audit. 

Space Temperature Set Points vs. Actual 
Temps 

( Firehouse Workout 1 72 OF I 70 O F  

office 
Cell Blmk Ofc 1 
Cell Block Ofc 2 

Watch Commander 
Meeting Rm. 

K-9 
Crime Investigation 
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68 O F  

70 OF 
70 O F  
65 O F  
70 O F  

70 O F  

70 OF 

72 O F  

74 O F  

75 O F  
74 O F  

75 O F  

69 O F  
72 O F  



Chilled Water Blending: The pneumatically controlled 
isolation valves located on the chillers were not 
functioning at the time of the facility audit. This 
permitted chilled water return from the idle chiller to 
blend with the colder chilled water from the operating 
chiller. The result was a chilled water supply 
temperature of approximately 50 to 52 O F  to the 
building air handler. The air handlers cooling coil is 
designed for an entering water temperature of 44 O F .  DiponncasdlX,IdmValVC 
The facility engineer from the County reconnected 
the pneumatic actuator. However, the actuators do not appear to be functioning since 
the other actuator was still connected and controlled flow to the idle chiller. Therefore, 
the other valve that was connected should have been closed. 

4. Outdoor Air Dam~er Position: The outdoor air damper on the Air Handler was almost 
100% dosed at the time of the audit. The building was occupied and according to the 
design drawings, the minimum outdoor air setting for the unit is 9,000 CFM or 
approximately 28% of the total airflow. Per current ASHRAE standards, the 9,000 CFM 
of outdoor air would support approximately 450 people within the building. The 
occupancy of the building is much less than this level. It appears that the large amount 
of outdoor air is due to the exhaust fan make-up requirements for the cells, kitchenette, 
toilet rooms and locker amas. The building was under a slight negative pressure relative 
to the outside at the time of the audit. 

Electrical: 

The building electrical system was tested in the field and indicated the Main feed being 480 volt, 
160 Amp system having a 85% Power Factor (PF) and 60 average WAR. 

Water: 

The bathrooms have toilets using an average of 3.5 gallons per flush. The urinals are using an 
average of 1.5 gallons per flush. The sink faucets are high flaw and use and average of 2.2 
gallons per minute (gpm). 

Building Envelope: 

The building envelope has 28 glass doors and 10 garage doors in need of adjustment and 
weather stripping. There are also 15 penetrations in the mechanical room that need to be seal 
as well as 32 foot long crack in the wall. 

The roof and wall intersections have 121 5 linear feet to be sealed. 
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East Columbia Library 

The East Columbia Library is a one-story building with 
approximately 46,000 sq. ft. of building space. The Library 
facility is open Monday through Thursday 9 AM to 9 PM, 
FridaylSaturday 9 AM to 6 PM, Sunday 1 PM to 5 PM. The 
East Columbia Library building houses Library spaces, 
meeting rooms and a senior center with multipurpose room. 

Overall, the building and mechanical systems appear to be 
in good condition. 

Lighting: 

Ofkes and restrooms were found to cwrtain 4 lamp 2x4 fixtures, hallways contain ST8 32 Watt 
lamp 2x4 fixtures These fixtures were in relatively good condition. Storage areas contained a 
pendant mounted 250 Watt Metal Halide fixture mounted at 24 feet height. 

The outside fixtures consisted of parking lot pole lights, and wall mounted architectural lighting 
around the perimeter of the building. 

Cooling: 

Central Cooling Equipment: 
The building is cooled by a central York chiller located in the main mechanical room operating 
with two large reciprocating compressors. 

CHILLER EQUIPMENT IN~KMATION 
Model# I Serial # 

The chiller is connected to a BAC OX cooling evaporative tower (ModeK1 844-MPUR, Serial# 
92101403). Refrigerant lines from the chiller are connected directly to the cooling tower to 
reject heat from the refrigeration cycle. 

Chilled water pumps circulate the water to the main air handlers serving the building. The pump 
motors are standard efficiency. 
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Heating: 

Hot water is provided by five high efficiency Hydrotherrn Multipulse boilers (ModeWAM-300). 
The boilers are each sized for 299,000 BTUH input and operate using natural gas. Hot water is 
provided to the main air handler AHU-1 and AHU-2 for preheat. Hot water is also circulated to 
VAV boxes throughout the building for reheating of supply air to the spaces. 

Hot water is circulated by two pumps that operate with standard efficiency motors. 

1 PUGID I  or H P F T  %tor Eff. I P U ~ P  Frame 1 

The pumps operate at a fixed speed regardless of the vahe position W'I the VAV box reheat 
coils. A pressure bypass is used to maintain constant pressure and flow through the system. 

Air Handler Systems: 

of the Library space. This unit is a lame built-up air 

SeriaM4934). fhe air hand& is a variable aii 
volume unit operating with inlet guide vanes to vary 
the air flow in response to changes within the VAV 
boxes. The VAV boxes are controlled by electric 
thermostats located on the wall of the individual 
spaces. Hot water reheat coils are used to maintain 
the supply air temperature within the space or to Figure 10: Titus VAV BOX 
provide heat. A 2-way electric control valve controls 
the flow of hot water to the reheat coil. The 2-way valve is connected to the JCI VAV controller 
and wall thermostat. The VAV boxes ere manufactured by Titus, Model#DaFP-C-3000 and 
appear to be operating well. 

AHU ID 
AHU-1 
AHU-2 
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Main Library 

Ofticelstorage 
Main Office 

Meefing Room 

Manufacturer 
Mammouth 

Trane 
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OH60 
NIA 
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Air handlers 3 and 4 are cooling only units. Both units are VAV units operating with inlet guide 
vanes. Air handler 4 also contains a supplemental OX cooling coil for cooling of the meeting 
room space when the large central chiller is not operational due to the winter season. Hot water 
for reheat with the VAV boxes is suppled from the central boiler plant in the main mechanical 
room. 

Control Systems: 
The building contains a Johnson Controls Metasys DDC system in addition to electric controls 
and actuators on VAV boxes and reheats coils. The Metasys system reports information to the 
County front-end computer. 

Electrical: 

The building electrical system was tested in the field and indicated the Main feed being 480 volt, 
160 Amp system having a 90% Power Factor (PF) and 67 average WAR. 

Water: 

The bathrooms have toilets using an average of 3.5 gallons per flush. The urinals are using an 
average of 4.5 galons per flush. The sink faucets are high flow and use and average of 2.2 
gallons per minute (gpm). 

Building Envelope: 

The building envelope has 4 glass doors and 9 steel doors in need of adjustment and weather 
stripping. There are also emergency exit doors that need to be insulated and 3226 square feet 
of opaque windows in glass walls that need to be insulated as well. 

The roof and wall intersections have 1095 linear ket to be sealed. 
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Central Library 

The Central Library is a one story building with 
approximately 46,000 sq. fi. of building space. The Library 
facility is open Monday through Thursday 9 AM to 9 PM, 
Friday/Saturday 9 AM to 6 PM, Sunday 1 PM to 5 PM. 
According to the facility staff, the building temperatures are 
maintained at 7 8 ' ~  cooling and 6 8 . ~  heating. 

The building mechanical systems were recently renovated in 
2000 with new mechanical systems and automation system. 
The building appears to be in very good shape overall. 

Figure I 1 : Ccnid Library Building 

Lighting: 

Offices and restmorns were found tu contain 4 lamp 2x4 fixtures, hallways contain 3-T8 32 Watt 
lamp 2x4 fixtures These fixtures were in relatively good condition. Storage areas contained a 
pendant mounted 250 Watt Metal Halide fixture mounted at 24 feet height. 

The outside fixtures consisted of parking lot pole lights, and wall mounted architectural lighting 
amund the perimeter of the building. 

Heating and Cooling: 

Central Cooling and Heating Equipment: 
The Library is cooled by rnultipte water source heat pump systems that serve single zone areas 
within the core of the building. Smaller water source heat pump units are used amund the 
perimeter of the building. Both the air handlers and perimeter units provide cooling and heating. 

A BAC cooling tower is located on grade behind the Library building, (Model #15146, Serial# 
U012749901). The cooling t w e r  operates with a constant speed fan to maintain the primary 
condenser water loop for the building. The primary loop is piped between the cooling tower and 
a Tranter plate and frame heat exchanger within the main basement mechanical room. The 
heat exchanger connects the primary and secondary condenser water loops to keep the outside 
loop separate from the inside loop. 

The candenser water is distributed by primary and secondary water pumps. All pumps operate 
at constant speed with premium efficiency motors. 

PUMP SUM~~ARY I 
1 Pump ID 1 Motor HP 1 Motor Elf. 1 Frame 1 
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An A 0  Smith electric boiler (Model# NW60-210) provides heating to the condenser water loop 
during the winter months to maintain the loop temperature at 60°F. The boiler is rated at 
21 0,000 watts total with a 60 gallon storage capacity. 

Central Air Handling Equipment: 
The building is heated and cooled by Trane water source heat pumps. The central water source 
heat pumps are located within the lower level mechanical room. These units were all installed 
during CY 2000 renovation project. The main heat pump units serve single zone spaces within 
the Library. 

Smaller perimeter heat pump units are located throughout the Library along the exterior wall of 
the building. These units are self-contained units with fans, compressors and controls on each 
unit. 

MAIN HEAT PUMP UNIT SUMMARY 

) HP117 1 GEVA04MlB0210 I WO1 A69562 I 1i2 I Unknown 

unit ID I Model # 

The cabinet heat pumps operate independently and maintain the temperature in the area 
around the unit. Temperature readings were taken around the units to determine the cooling 
effectiveness of the cabinet units. 

Serial # ( Fan HP I Area Served 

HP107 
HP108 

HP113 

Perimeter Heat Pump Temperatures 

W01A69568 

W01871367 

WO1 B71368 

GEHA06041 B021 

WWD25041 POOAA 

VVPVD25041 POOAA 

I Main Floor 1 75 1 69 1 

I 
5 

7 %  

Unit Location 

Unknown 
la FIT Main 
2"d FIT Main 

1 2nd Flr Side I 

space 
Temperature eF) 

Children's 

2"6 Flr Front 
2"d FIT Back 
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At the time of the audit, several perimeter heat pump units 
were discharging air at very low temperatures. The area 
around those units felt very cold due to the low discharge 
air temperature. 

The perimeter cabinet units were installed as part of the 
2000 building renovation and update. 

Figure 12: FCU 

Control Systems: 

The mechanical systems are controlled by a Johnson Controls Metasys DDC system. The 
system is connected to the air handlers and perimeter cabinet heal pump units. The cooRng 
tower, pumps and heat pump boiler are connected to the control system. 

Overall, the DDC contrd system appears to be in good condition. 

Electrical: 

The building electrical system was tested in the field and indicated the Main feed being 480 volt, 
270 Amp system having a 91% Power Factor (PF) and 97 average WAR. 

Water: 

The bathrooms have toilets using an average of 3.5 gallons per flush. The urinals are using an 
average of 1.5 gallons per flush. The sink faucets are high flow and use and average of 2.2 
gallons per minute (gpm). 

Building Envelope: 

The building envelope has 6 glass doors, 4 steel doors and 1 garage door in need of adjustment 
and weather stripping. 125 quare feet in the front entrance soffit area needs insulation 

There are 232 square feet of insulation needed in the interior side of the weather panels in the 
children's section of the first floor 

1,875 linear feet of openings were found around window frames, wood beams, seams, joints 
and connections of the wood ceiling as identified using the blower door and Infrared camera. 

The roof and wall intersedons have 860 linear feet to be sealed above the drop ceiling in the 
office area on the second floor. 

Howard Counfv Phase I/ Prooosa! 
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Recreation & Parks Headquarters 

The Recs and Parks headquarters affice is a two story 
building consisting of just over 57,000 sq. ft. of office and 
warehouse space. The building houses the main offices 
for the Recreation and Parks program for the County. The 
building is typically occupied Monday through Friday 
between the hours of 7 AM to 5 PM. Some of the 
warehouse buildings and maintenance buildings are 
occupied from 6 AM to 5 PM Monday through Friday. 

The building was constructed approximately in 1994. The 
machanicalhquipment, with the-exception d two rooftop units, F i m  13: & hb HQ 
is original. The building contains an open floor area that 
allows heat to rise from the first floor to the second floor. This creates areas of warmer 
temperatures on the second floor and cold drafts during the winter months on the first floor due 
to the lobby doors. Three large skylights are used to provide ambient light to the office areas on 
the second flow. 

Lighting: 

Offices and restrooms were found to contain 4 lamp 2x4 fixtures, hallways contain 3-T8 32 Watt 
lamp 2x4 fixtures These fuctures were in relatively good condition. Storage areas contained a 
pendant mounted 250 Watt Metal Halide fixture mounted at 24 feet. 

The outside fixtures consisted of parking lot pole lights, and wall mounted architectural lighting 
around the perimeter of the building. 

Heating and Cooling: 

Central Cooling and Heating Equipment: 
This building does not contain a central heating plant. All cooling and heating is provided by 
multiple, self-contained (DX) air cooled rooftop units with gas-fired heating. 

Air Handling Equipment 
The building is heated and cooled by multiple single zone 
type rooftop air handlers and split systems N C  units. The 
rooftop air handlers are manufactured by York and serve 
single zones with multiple spaces in the building. Single 
zone programmable thermostats control the operation of 
the rooffop units. However, inspection of the 
programmable fhennostats during the facility audit 
revealed that many of them are not programmed properly 

Figure 1 4  Existing Rooffop Air Handler or lack the correct time on the thermostat clock. 
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RfU-1 
" 

RTU-2 

RTU-3 

RTU4 

RTUS 

RTUB 

RTUJ 

Two of the rooftop air handlers have been replaced by the newer York Predator series rooftop 
air cooled unit. During the audit, current loggers were utilized to determine the amperage draw 
for a sample of the rooftop units. The amperage draw for several older units and one of the 
newer Predator units were logged for a week to verify the energy consumption of the units. The 
following graphs provide a summary of the data lagging on similar sized RTU's: 

Serves Unit lD 
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RTU-9 

Bflmm~~#%fdbmmrn- 
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From the graph on the preceding page, it is clear that the newer York air handler draws a lower 
amperage than the older units. On average the newer unit draws approximately 4 to 6 kW less 
than the older units while operating in the cooling mode. 

The warehouse shop building was reviewed during the site audit. These maintenance M c e  
house storage space, maintenance offices and maintenance shop areas. The spaces are 
cooled by small split system N C  units and heated by electric unit 
heaters. The electric unit heaters are controlled by a manual 
temperature dial located on the side of the unit heater. During the 
audit, several of the spaces were found to be overheated by the 
unit heaters because they lack automatic control. Each shop bay 

wntains two 10 kW unit heaters 
! that operate independently. 

n Control Systems: 
; The rooftop air handlers and split 

i systems are all controlled by 
. j single zone programmable 

" : thermostats. The thermostats were found to contain incorrect 
: times and day schedules. Most thermostats are operating in 

. . . . ., ,- . - . . -..Ad 

Figure 16: Programmable 'hemostat 
the occupied mode continuously 24 hours per day. 

Several thermostats located on the 2"d floor control units that 
provide cooling and heating to offices on both the 1" and 2" floors. Space temperature 
samples were taken throughout the office areas to determine temperature consistency. The 
following table provides a summary of the temperature samples. 

RECREATIONANDPARKSTEMPERATURESURVEY 
Location 1 Temp. 

1 Z ~ F I ~  Conference Room 1 67OF I 

r # K o r  Near West Skylight 

inside West Skylight 

Back 2" Flr Office 

Inside East Skylight I 100°F 

77 O F  

85 O F  

71 OF 

1 1" Flr Lobbv I 72? 1 
1 la Flr Office I 73OF ( 

The space temperature varied between the first and second floor. A large open area allowed 
heat from the first floor to rise into the second floor area. In addition, the area under the 
skylights was much warmer than the surrounding office areas due to the solar heat gain from 
the skylights. Some thermostats control one unit that serves both the second and first floors of 
the building. Therefore, temperature and comfort issues are a problem within this building, 
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Miscellaneous Building Issues: 
The building contains three skylights that provide ambient 
light to the office spaces on the second floor. The skylights 
are constructed of aluminum frames and solid single pane 
glass with a slight green tint. Solar film was applied to the 
exterior of the skylights some time in the past. However, the 
solar film is now peeling and is no longer effective. As 
documented during the temperature survey, the temperature 
within the skylight area reached 100°F on a day when the 
outside air was no more than 72 OF.  

Figure 17: Skylight with Old Solar Film 

Electrical: 

The building electrical system was tested in the field and indicated the Main feed being 480 volt, 
160 Amp system having a 92% Power Factor (PF) and 51 average WAR. 

Water: 

The bathroams have toilets using an average of 3.5 gallons per flush. The urinals are using an 
average of 1.5 gallons per flush. The sink faucets are high flow and use and average of 2.2 
gallons per minute (gpm). 

Building Envelope: 

The building envelope have 4 glass doors, 20 steel doors and 19 garage door in need of 
adjustment and weather stripping. 

640 square feet on the interior side of the opaque weather panels needs insulation in the glass 
wall section of the first floor and second floor. 

The roof and wall intersections have 1160 linear feet to be sealed above the drop ceiling in the 
office area on the second floor. 
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Dorsey Building 

The Dorsey Building is operated by Howard Cdunty Government 
as a one story office building. The facility is the former 
commercial business site that was purchased by Howard County 
Government in the 1880's. The building houses oflice space for I. .:. . 

the County Facilities and Engineering Group, County Sheriffs, 
County Government N in addition to other Government agencies. 
The building also houses the Counties Business and Technology 
office space where the County leases office space to small 
technology based businesses. 

The Dorsey Building is approximately 197,500 square feet of 
building space. The facility was constructed in several stages with the oldest portion dating 
back over 50 years. The County has renovated the interior of the building and replaced some 
systems as part of the renovations. 

Offices and restrooms were found to contain 4 lamp 2x4 fixtures, hallways contain 3-T8 32 Watt 
lamp 2x4 fixtures These fixtures were in relatively good condition. Storage areas contained a 
pendant mounted 250 Watt Metal Halide fixture mounted at 24 feet height. 

The outside fixtutes consisted of parking lot pole lights, and wall mwnted architectural lighting 
around the perimeter of the building. 

Heating and Cooling: 

Many of the building WAC systems are original with the exception of several rooftop units that 
were recently replaced. The entire building is heated and cooled by multiple, self-contained air- 
cooled rooftop units with natural gas heating. 

This building does not contain central cooling and heating 
plants. All cooling and beating is provided by multiple air 
cooled rooftop units with gas-fired heating. 

m e  building is heated and cooled by a total of twenty-one 
(21) rooftop air handlers. The rooftop units are a 
combination of single zone, multizone and variable air 
volume units. The units were installed at various times over 
the last thirty years. The Mammoth rooftop air handlers 
were installed in 1984 during a building renovation project. Fimm 19: ~ R o o A o ~ f i H a n d ' ~  

The units operate with inlet guide vanes for variable air volume operation. These units appear 
to have reached the end of their life-cycle since repairs are being made to condenser coils and 
air and water leakage are evident with the units. All of the units except one have multiple air 
leaks through seams in the unit that permit conditioned air to leak to the outdoors. Condenser 
mils have multiple repairs due to refrigerant leaks in the condenser coils. 

~ n g ~ W W , E n c r g y  
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The following table summarizes the units: 

ROOFTOP UNIT SUMMARY I 

1 2 1 Yak I ~ ~ ~ ~ ~ ~ ~ I N E U l l W 8 8 9 0 1  10 1 7 %  I New unit. unit. Good Replaced condlon. smaller Mammoth I 

~- 

Unit ID 

1 

Manuf. 

Mammoth 

3 

5 

Model # 

CEBP-351 

Mammoth 

6 

7 

12 I I RPSMOBA 1 3 ~ ~ ~ a 8 1 1 9  ( 15 1 3 1 CV. Unit appean to  be^ In god c~nd'ion. 

Mammoth 

- 

8 

9 

10 

11 

Serial # 

2023804-01 

CESBP-251 

McQuay 

McQuay 

CEBP-3514 

Mdluay 

McQuay 

Md;lusy 
McQuay 

13 

14 

SAF ,,,, 
40 

20238-0341 

RPSWSA 

RPSMOBA 

15 

16 

17 

20238-05-01 

RPSWOBA 

RPS0408A 

RPSMOBA 

RPS040BA 

McQuay 

McQuay 

Snyder R160ETLC Gw I General 

B ~ R w l b n n w # s M E ~  
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RAF 
HP 

7 H 

10 

3SDW31213 

3SD0031413 

McQuay 

McQuay 

McQuay 

H&V 

Lob 
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Notes: 

VAV - IGV. Many air leaks @ seams, 
Refrig Leaks. Water Leaks from rain. 
Rerrlace Untt 

VAV - IGV, Some air leaks. Fair 
Condiion. 

15 

3SM0060413 

3SDW331313 

3SMO!j13 

3ULW68910 

RPS040BA 

RPS041BA 

I 7 

5TL890344Hl 

15 

10 

RPS041BA 

RPSOIIlB.4 

RPSM16A 

Yellow highlighted rows indicate rooftop units that are in fait or poor condition. 

Unk. 

Carrier 

7 H 

10 

10 

7 H 

7 H 

3TLO029219 

3TLW2W)19 

7 H 

VAV - IGV, Unit appears b be in good 
condition. UniP Add VSDm 

5 

5 

3UJW53019 

3UJ0053119 

3UJ0053219 

Serves Government TV station. Station 
shutting down and will no longer be used. 

48TJF012 

CV, Unit appears to be in good condition. 

CV, Unit appears to be in good wndiion. 

2 

5 

1 H 

1 H 

15 

15 

CV, Unit appears to be in good condition. 

CV, Unit appears to be in good condition. 

CV, Unit appears to be in good condition. 

CV, Unit appears to be In good condition. 

15 

15 

15 

- 
1594602384 

3 

5 

CV, Unit appears to be in good condition. 

Previous problems with compmssors 
failures. Sems area that is not utiried 
due to Sewer Room coolincr units. 

7 H 

7 H 

7 W 

- 
- 

CV, Unit appears to be in good condiion. 

CV, Unit appears to be in good condition. 

CV, Unit appears to be in good mdition. 

- 

No Longer Operating. H&V Unit serving 
KitchenlCafB. Not Used. 

Small unit serving the Lobby. New Unit. 



The McQuay rooftop units are newer and appear to be in good condition. These units operate 
as constant volume units sewing a single zone with multiple spaces. 

Conlo1 Sys terns : 

Buildings temperatures are rnanqed by various types of systems from single zone thermostats 
to McQuay zone temperature control management systems. The central energy management 
and control systems have been disconnected at the panels. The rooflop air handlers operate 
twenty-four hours a day according to the building staff at the facility. The central control systems 
no longer function properly and lack the proper scheduling features to setback the building 
temperatures during unoccupied periods. 

Ail control systems connected to the McQuay units are electronic. 
The variable air volume boxes are controlled by electronic 
thermostats located in the occupied spaces. Pneumatic controls 
are used on the VAV boxes and actuators to provide modulation of 
the VAV actuator as well as control of the electric reheat coil on the 
VAV box. The VAV boxes appear to be maintaining temperatures 
within the spaces, but do not set back at night or on weekends 
during unoccupied periods. 

Wiring within the control panels has been disconnected or cut and 
rendered the control systems inoperative as energy management 
systems. The temperature control capability remains so that space 
conditions are maintained. 

Figure 20: Existing Control 
SY-" The Mammoth units utilize electric controls to modulate the inlet 

guide vanes. The interior and fan section of each Mammoth unit was inspected during the 
survey. The inlet guide vanes were all open 100%. 

Ventilation: 

Domex type rooftop exhaust fans are used for general buifding exhaust and restroom exhaust. 
A total of sixteen exhaust fans were identified on the roof of the building. These fans operate 
twenty-four hours each day regardless of building occupancy. 

Electrical: 

The building electrical system has two service entrances, both s e ~ c e s  were tested in the feld 
and indicated the Main feed #1 being 480 volt, 445 Amp system having a 78% Power Factor 
(PF) and 2 6  average WAR, Main feed #2 was 480 volts, 880 Amp system having a 83% 
Power Factor (PF) and 404 average WAR. 

B ~ n g ~  WSth En- 
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Water: 

The bathrooms have toilets using an average of 3.5 gallons per flush. The urinals are using an 
average of 1.5 gallons per flush. The sink faucets are high flow and use and average of 2.2 
gallons per minute (gpm). 

Building Envelope: 

The building envelope has 22 regular doors and 5 garage door in need of adjustment and 
weather stripping. 

1,962 linear feet need to be sealed around windows. 

390 square feet of panels need insulation on the bottom glass panels of the front glass wall. 

The roof and wall intersections have 2,420 linear feet to be sealed. 

- August 1 l,'2008 



Gateway Building 

The Gateway Building is a five story office building owned i 
and occupied by Howard County Government located near 
Columbia Gateway Parkway. The building was originally 
constructed in 1989 and renovated by the County when 
they took over the facility in 1994. This building is relatively 
new and is overall appears to be in very good condition. 

Lighting: Figure 2 1 : Gateway Building 

Offices and restrooms were found to contain 4 lamp 2x4 fixtures, hallways contain 3-T8 32 Watt 
lamp 2x4 fixtures Tbese fixtures were in relatively good condition. Storage areas contained a 
pendant mounted 250 Watt Metal Halide fixture mounted at 24 feet. 

The outside fixtures consisted of parking lot pole lights, and wall mounted architectural lighting 
around the perimeter of the building. 

Heating and Cooling: 

This building is heated and cooled by water-cooled heat pump unib located on each floor. The 
only central plant equipment is the cooling tower located on the roof of the building. The cooling 
tower, manufactured by BAC (Model #T1463-QC) provides heat rejection for the condenser 
water loop serving the water source heat pumps on each floor. The cooling tower contains two 
motors for two speed operation of the fan. Condenser water pumps and heat exchangers are 
located on the roof mechanical room next to the cooling tower. 

The cooling tower is rated at 1,100 gprn with a 50 HP motor for fuIl speed operation. Total heat 
rejection is 5,550,000 BTU per hour. 

Air Handling Equipment: 

Five McQuay variable air volume watercooled heat pump units provide heating and cooling 
throughout the building. One unit is located on each floor. The units contain inlet guide vanes 
on the fan to vary the Row from the air handler in response to the load within the building. 
Variable air volume boxes provide temperature control for the spaces by varying the flow of air 
into the space in response to the space themostat. The VAV boxes are fan pawered and 
contain a small electric reheat mil. 
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AIR HANDLER SUMWRY 
Unit ID 1 CFM I OACFM I Fan HP 1 Cooling (Btuh) 

Each air handler contains an electric heating mil to maintain a 55OF supply air temperature 
year-round. Refrigerant compressors are located within each air handler that provides primary 
cooling to the unit. Free cooling was added to the air handlers by connecting the condenser 
water to a separate water mil within the air handler. When outside weather conditions permit, 
the cooling tower can provide the necessary cooling for the building without using the refrigerant 
compressors. 

Controls Systems: 

A oentral JCI control system provides temperature control and energy management of the 
building systems. The Mebsys EMS controls are connected to each air handler and provide 
basic EMS functions such as night setback and startlstop of the equipment. The cooling tower 
and pumps are also controlled by the Metasys controls. Electronic thermostats by EnviroTech, 
are located with the office spaces and provide control of the VAV boxes and electric reheat 
coils. During the facility audit, several building occupants indicated that the building is over 
cooled during the summer months. Space temperatures were measured to verify proper 
settings and operation of the thermostats. The following list provides a summary of the findings: 

BUILDING TEMPERATURE READINGS 

3d Floor Risk Mgmt 1 73"~ I 1 srn Floor East I 72OF I 

-- 

AC-1 RAT 
2"6 Floor 

1 3' Floor East I 7 5 ' ~  1 1  

71 OF 

69 O F  

1' Fkor 

AC-1 RA 1 

Electrical: 

-- 

72 OF 

73 O F  

The building electrical system was tested in the field and indicated the Main feed being 480 volt, 
750 Amp system having a 80% Power Factor (PF) and 380 average WAR. 

72'F 

68 O F  

4'h Floor Hall 

4'h Floor East Conf. 

5'h Floor Hall 

5Ih floor Atrium 

71 OF 

A14OF 



Water: 

The bathrooms have toilets using an average of 3.5 gallons per flush. The urinals are using an 
average of 1.5 gallons per flush. The sink faucets are high flow and use and average of 2.2 
gallons per minute (gpm). 

Building Envelope: 

The building envelope has 25 regular doors in need of adjustment and weather stripping. 

Six hundred eighteen (618) linear feet need to be sealed around windows and masonry gap. 

One hundred eighty four (1 84) square feet need insulation in the soffit areas at the overhangs. 

Three hundred sixty eight (368) square feet of insulation is needed on the exposed floor in the 
soffits. 

B u M n g ~ W l l h E n e r g y  
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Detention Center S~ecific S c o ~ e  of Work 

Lighting 
The fotlawing upgrades are typical: 

Provide new lamp, ballast, soekeis and reflector kids for fluorescent fixtures in the project scope. 

Fixtures are to be de-larnped going from four (4) and three (3) lamps to two (2) lamps in the 2x4 
fixtures included in the project scope. Reflectors are to be used in the fixtures that are being de- 
lamped. 

Fixtures that are 1x4 shall be de-larnped to one (1) lamp with a reflector and 2x2 fixtures are to be de- 
larnped to two (2) straight lamps. 

Ballast to be typically tandem wired, except when not feasible. No dimming ballast has been specified 
in this project due to the cost. 

Wherever feasible, nondimmable incandescent lamps will be replaced with compact Fluorescent 
lamps. 

Fixtures in the project scope having 8 foot Fluorescent lamps will be converted to two 4 foot lamp 
system. 

For adua! counts and additional scope of work see table on following page: 
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 kent ti on Center 
Type of Fixture 

J ~ x t ) j - ~ a m ~  strip 1 7 1 Retro w/ T8 2-lamp 28W 4ft Kit Ballast wlhector I 

I Retrofit description 
2x4 &Lamp Troffer 
1 x4 %Lamp Strip 
1x4 2-Lamp Wrap 
1x4 2-Lamp Troffer 
2x2 2-Lamp U-6 Troffer. 
1 x8 I -Lamp Strip F96 

191 
100 
637 
205 
24 
8 

1x2 2-Lamp F20 Stdp 
R100W Inc. Flwd Indoor 

Delamp 16 - 2 Lamp 2Bw, Ballast wlreRector 
Delamp T8 - 1 Lamp 28w. Ballast wlreflector 
Delamp T8 - 1 Lamp 28w. Ballast wlrefiector 
Delamp T8 - 1 Lamp 28w, Ballast wlreflector 
Retro wlT8 2 - lamp F17 w/Reflector Kit 
Retro wl T8 2-lamp 28W 4ft Kit Ballast no reflector 

Inc. 60w 
R 3 W  Inc. Flood Indoor 

Lighting Contmls 
Lighting controls are designed based on the space use and the surrounding environment. The attached 
table provides a summary of the scope of work. 

1 
1 

250 Watt MH Fixture 
100 Watt MH Wall Pack 
175 Watt MH Fixture 
400 Watt MH 8 HPS HID fixture 
400 Watt HPS Wall Pack 
T12 2x2 2-Lamp U-Tube 
9 Watt CFL Biax Tube 2-Lamp Can 

TOTAL 

Detention Center 
Motion Sensors 

New Wall Switch Occupancy Sensor 
New Dual Tech Ceiling Sensor 
New Dual Tech Wall Switch Occ. Sensor-2P 
New Dual Tech Wall Switch Occ. Sensor 
Power Pack to be used w/ CM & WV 

Retro T8 1x2 1-Lamp (Std) Ballast wlreflector. 
NEW CFL 1R3023 23W 

448 
2 

1 19 1 TOTAL I 

NEW CFL 2891 5 Mini lamp 15W 
NNV CFLlR30161BW 

6 
14 
186 
52 
11 
2 
1 

1896 

Proprietary & ConWential 
Howard County Phase 11 Proposal 

Retro 200 Watt Pulse Start MH kit 
NEW 42W CFL WALL PACK 
NEW T5 2x4 3Lamp HO w/ Reflector & cage 
NEW T5 2x4 4Lamp HO w/ Reflector & cage 
Retro 320 Watt Pulse Start Metal Halide 
NEW 2' 2-Lamp Wrap 
NEW 2' 2-Lamp Wrap 
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Chiller RefhfYf 
This scope of work includes the replacement of the two existing 100-tons Trane centrifugal chillers with 
two new 150-tons Trane chillers. Current chilled water piping within the plant is arranged in series 
through Chillers I# and 2. The chilled water piping will be revised to permit parallel flow through the 
chiller plant including the installation of a chilled water header to connect the two new chillers with the 
existing Chiller #3. The scope of work includes the following: 

Demolition and removal of two existing Trane chillers including existing valves, pipe 
connections and eletMcal connections. 

Provide and install two new 150 ton Trane chillers, water-cooled series RTHD or equal. 
Chillers include: 

ASHRAE 90.1 compliant 
Refrigerant isolation valves 
Factory insulation 
Standard safety devices 
Refrigerant 134a 
3 pass evaporator 
Standard grooved pipe 
Wye-Defta Closed transition starter 
598 Max RLA unit mounted starter 

208 volt electrical 
Mechanical disconnect 
NEMA 1 enclosure with MRLA 598 
Dyna-view English 
Programmable relays 
Chilled water reset 
Two flow switches 
LON communication card 
Factory start-up 

Chiller Schedule information: 

August 1 I, 2008 

CENTRIFUGAL CHILLER  SCHEDULE.(@^^^% LOAD) 
Evaporator Section Condenser Section 

Ent 
Temp. 

a3 OF 

Flow @ 
85196'F 

375 

Lvg. 
Temp. 

44 OF 

PD Ftof 
H20 

8.5 

Flow 
(gpm) 

298 

PD Ft of 
H20 

5.9 

Volts 

208 

Unit 
Power 
Ww) 
97.5 



I 
- 

I 
- - - -  

I I I 

NPLV = 0.568 kWIton 

% Load 

Existing housekeeping pads to remain and be re-used with new chillers. 

Provide and install new automatic isolation valves on the chiller inlet piping. (One valve per 
chiller) 

\ 

- 

Capacity 

Modify chilled water piping to permit parallel chiller operation. Provide and install 8' 
schedule 40 steel pipe headers (welded) with 6" branch piping to new chillers. 

Modify existing Chiller #3 connection to permit parallel operation with the new Chillers #1 
and 2. 

kW 

Provide and install 1 % inch fiberglass insulation with white all-service jacket on new piping. 
Black painted flow arrows and pipe ID on new pipe. 

Efficiency 
(kWfton) 

Provide new electrical power wiring in existing conduit from switchgear to two new chillers. 
New circuit breakers in switchgear for chillers. Unless specified, existing electrical 
infrastructure will be reused. 

Provide and install manufacturer supplied refrigerant monitoring system and interlock with 
chillers and boilers. 

Provide and install new ventilation fans and ductwork for chiller room ventilation in 
conjunction with refrigerant monitor. 

Disassemble and reassemble chillers for rigging into the mechanical room. Coordinate 
disassembly and reassembly with manufacturer to maintain full warranty coverage. 

Existing condenser water piping and cooling towers to remain and be re-used with new 
chiller plant. 

Existing chilledlwndenser water pumps to remain and be re-used with the new chiller plant. 

Connect new energy management temperature controls to chillers, pumps and cooling 
towers to permit communication with Tridium EMS frontend. 

~ g P b m w m w # , W a d h E ~  
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Boiler Retmfit 
This scope of work includes the replacement of the two existing Cleaver Brooks CBIOO boilers with four 
(4) new non-condensing boilers manufactured by RBI Boilers or equal, The scope of work is as follows: 

Demolish and remove two existing Cleaver Brooks CB 100 boilers including modified piping, 
electrical wiring and exhaust flues. 

Provide and install the new boilers (model #M8/MW 1750 or equal) with input of 1,750 MBH 
and net output of 1,523 MBH each. 

Modify hot water piping to canned the existing boiler #3 to the new boilers to provide one 
operating boiler plant. 

Pmvide and install fiberglass pipe insulation with all-service jacket on new piping. Label 
piping with painted black flow direction and pipe ID. 

Disconnect and reconnect existing natural gas line to new boilers. 

Provide new power wiring to serve newly installed boilers including CSD-1 wiring of boilers 
for safety shut-off and combustion air interlock. 

Provide and install new boiler exhaust flue sized for new boiler service. 

Existing hot water pumps to remain and be re-used with new boiler plant. 

Existing electrical infrastructure to remain and be mused for the proposed scope 

Hot Water Pump Retmfit 
This scope of work includes the following: 

Isolate system and disconnect piping and electrical connections. 

Remove existing two (2) hot-water pumps and motors 

Furnish and install two (2) new pumps and premium-efficiency motors. Pumps and motors sized to 
match existing 

Reconnect piping, electrical and provide start-up service 

The existing concrete pad and other infrastructure will be retained and reused 

Variable Speed Drive InstalRfion 
This scope of work includes the installation of variable speed drives on specific mechanical systems to 
control the speed of the fan or pump to reduce electrical consumption. 

The scope of work is as follows: 

Provide and install variable speed drives with drive bypass as manufactured by Honeywell 
or equal. Provide 208 volt Honeywell NBX series variable speed drives with cool blue drive 
by-pass for the following: 



System ID I Drive Size 1 
Cooling Tower Fan 

Cooling Tower Fan 

Mount variable speed drive and by-pass on the mechanical room wall or on rack near 
mechanical device. Reconnect existing 208 volt electrical power wiring from existing circuit 
breaker to new drive. 

10 HP 

5 HP 

AHU-1 SAF 

AHU-1 RAF 

Chilled Water Pump 1 

Chilled Water Pump 2 

Heating Water Pump 7 

Heating Water Pump 8 

Provide appropriate control device (pressure differential sensor) in duct or piping to control 
variable speed drive. 

50 HP 

7HHP 

10 HP 

10 HP 

3 HP 

3 HP 
2 

Provide control communication wiring between variable speed drive and EMS control panel. 
Provide programming and control points. 

For Air Handlers Only: Replace existing 3-way valves with 2-way control valves to vary the 
hydronic flow. 

Energy Management System Upgrades 
This scope of work includes the upgrade of the existing DDC system and selected pneumatic controls 
with new DDC control devices and programming. Please note that this scope below applies to multiple 
Energy Conservation Measures (ECMs). 

a Upgrade existing Metasys DDC controls with three (3) Tridium supervisory controllers. 
Replace one Metasys five slot and two Metasys two slot panels for Tridium upgrade. 

Implement EMS programming: Heating water reset control, discharge air temperature reset 
control, VSD control, sta~stoplstatus of equipment. 

Provide programming, commissioning, s h a r e ,  server cornrnunications, system 
engineering and system graphics. 

- August 1 1, '2008 



Kitchen Hood Confmk 
Install 110 processor above the ceiling within 100 feet from any hood in the Kitchen and 50 feet from the 
keypad. Wire 11 5 Volt to a dedicated circuit. 

Install W D  drives in Mechanical room with 3 phase input power from circuit breaker and output wiring 
to be connected to respective fan motor. Energize make-up air (MUA) controls from separate circuit. 

lnstall Intelli-Hood sensors in each Hood accurding to manual and meeting applicable state and county 
codes. 

Controls to be installed are 4 channel I10 processor, Keypad, Optic Sensor, 4 - Exhaust Temperature 
sensor 3 - 5HP VFD 230V 3 PH and 1 - 7.5HP VFD 230V 3 PH and associated cabling and wiring to 
be a turn key system 

Includes start-up and one-time training. 

Building Envelope 
Adjust andheplace weather stripping as required for: 
9 glass doors; 
4 garage doors 
18 steel doors. 

August f 1,-2008 





DETENTION CENTER CONSTANT SPEED AHU 

wl RAF 

Notes: 
1. This generic points list summarizes points on AHUd and 3 near the work release area. 
2. Points shown are existing within the Metasys and wlll be transferred to the Ttidiom. 





DETENTION CENTER CHILLED, HEATING AND CONDENSER WATER PUMPS 

Nates: 
1. Points shown are existing within the Metasys and will be transferred to the Trldium. 



DETENTION CENTER BOILERS 

Notes: 
1. New boilers added require additional startlstop points. Existing starVstop for two boilers increased to four. 
2. Points shown are exidng wjthin the Metasys and will be transferred to the Trldium. 



DETENTION CENTER KITCHEN VENTILATION HEAT RECOVERY UNITS 

Notes: 
1. Gaylord air units for 100% outdoor air make-up and heat recovery from exhaust 
2. Points shown are existing within the Metasys and will be transferred to the Tridium. 



Scaggsville Public Safety Complex Specific 
Scope of Work 

Lighting 
The following upgrades are typical: 

Provide new lamp, ballast, sockets and reflector kits for fluorescent fixtures in the project scope. 

Fixtures are to be de-lamped from four (4) and three (3) lamps to 2 lamps in the 2x4 fixtures 
included in the project scope. Reflectors are to be used in the fixtures that are being de- 
lamped. 

Fixtures that 1x4 shall be de-lamped to one (1) lamp with a reflector and ZX2 fixtures are to be 
de-lamped to two (2) straight lamps. 

Ballast to be typically tandem wired, except when not feasible. No dimming ballast has been 
specified in this project due to the cost. 

Wherever feasible, nondimmable incandescent lamps will be replaced with a compact 
fluorescent lamp. 

Fixtures in project scope that are 8 foot fluorescent lamps will be converted to two 4 fl lamp 
system. 

For actual counts and additional scope of work see table on following page: 

ButMIng R d m m n m  WIth Energ)r 
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1 400 Watt MH Fixture 1 18 1 Retro 320 Watt Pulse Start M.H. I 

Scaggsville Public Safety Complex 
Type of Fixture 
2x4 3-Lamp Troffer 
2x4 3-Lamp Wrap 
1x4 2-Lamp Wrap 
1 x4 2 & 3Lamp Strip 
1 x4 2-Lamp Troffer 
1x3 3-lamp Strip 
2x2 40 Watt 2- lam^ CFL Biax & U tube 

Lighting Controls 
Lighting controls are designed based on the space use and the surrounding environment. The 
attached table provides a summary of the scope of work. 

-- -- 

1 250 Watt MH Fixture 
I 2 Lamp 25W inc. Exif 
2 Lamp 6w Plug in CFL kit 
Inc. 90w Par 38 Dimmable 
Inc. IOOW 
Inc. 6Ow 

T8 2x4 3-Lamp Troffer 
TOTAL 

Qty 
477 
26 
1 

27 
12 
8 

25 

1 3 1 Dual Tech Corner Mount Sensor I 

Proposed Scope of Work 
Delamp T8 - 2 Lamp 28w, Ballast wfreflector 
Delamp T8 - 2 Lamp 28w, Ballast wkflector 
Delamp T8 - 1 Lamp 28w, Ballast wlreflector 
Delamp T8 - 1 Lamp 28w, Ballast wlreflector 
Delamp T8 - 1 Lamp 28w, Ballast wlreflector 
Retro T8 2 - Lamp F25W, Ballast wl reflector 
Retro wTT8 2 - lamo F17 wlReflector Kit 

- 

31 
3 

16 
I 

14 

7 
710 

ScaqgsvilIe Public Safety Complex 

ketro 200 Watt Pulse Start MH kit 
New LED Exit Fixture 
New LED Exit Fixture 
New CFL 23w BR40 Dimmable Flood 
New CFL28923 23W 
New CFLlR301615W 
Remove fixture, patch, paint and repair ... room over 
lit 

Qty 
15 
17 
18 

BuMnglMkmai9nw mEheq&? 
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Scope of work 
New Dual Tech Ceiling Mount Sensor 
New Wall Switch Occ. Sensor 
New Dual Tech Wall Switch Occ. Sensor 

18 
71 

Power Pack to be used wlceiling and wall mount 
TOTAL 



Boiler Retmfit 
This scope of work includes the replacement of the two existing HB Smith 350 Mills boilers with 
two new higher efficiency non-condensing boilers as manufactured by RBI Boilers or equal. 

Demolish and remove two existing HB Smith 350 Mills, oil-fired boilers including 
existing isolation valves and electrical connections. 

Provide and install two (2) RBI Boilers model #MB/MW 2000 or equal with input of 
2,000 MBH and net output of 1,739 M8H each. 

Provide and install fiberglass pipe insulation with all-service jacket on new piping. 
Label piping with painted black flow direction and pipe ID. 

Disconnect and remove existing fuel oil piping serving the existing boilers. Fuel oil 
tank is to remain. Howard County is responsible for fuel oil remaining in existing 
tank. 

Provide new power wiring to serve newly installed boilers. 

Existing electrical and other heating-system infrastructure will be reused, as 
applicable 

Provide and install new boiler exhaust flue sized for new boiler service. 

Existing hot water pumps to remain and be re-used with new boiler plant. 

Provide and install natural gas piping from newly installed SGE gas meter. Pricing is 
based on BGE gas meter being installed on exterior wall outside of the boiler room. 
This measure is contingent on BGE installation of natural gas to the Scaggsville PS 
building. 

Chilled Water Isolation Valve and Insulation Replacement 
This scope of work includes the replacement of the two pneumatic isolation valves within the 
chilled water distribution lines outside by the air-cooled chillers. In addition, the exterior chilled 
water pipe insulation will be replaced. 

Check and venfy operation of the automatic isolation valves in the chilled water 
piping. Replace pneumatic actuator and linkage on two exterior valves. 

Remove and dispose of existing aluminum jacket and insulation on the exterior 
piping. Re-install 1% inch insulation with aluminum jacket. Seal jacket edges and 
openings to prevent water penetration to insulation. 

This scope does not indude replacement of the existing piping, valves or ffiings. 

Energy Management System Upgrades 
This scope of work includes the upgrade of the existing Metasys DDC system and selected 
pneumatic controls with new DDC control devices and prqramming. Please note that the 
scope presented below may apply to multiple ECMs. 

Bufldlng Perfibrmanw WStit Eimgy 
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Upgrade existing Metasys DDC controls with one (1) Tridium supervisory controller. 
Replace one Metasys five slot panel for Tridium upgrade and communication. 

Implement EMS programming: Heating water reset control, discharge air 
temperature reset control, VSD control, startlstoplstatus of equipment. 

Provide and install C02 sensor in the return air dud of AHU-1 for control of 
ventilation air. Provide programming, graphics and communication wiring between 
device and panel. 

Provide programming, commissioning, software, server communications, system 
engineering and system graphics. 

Building Envelope 
Adjust exterior and mechanical door's weather stripping or replace weather stripping as required 
in 28 doors and 10 garage doors. 

Seal 15 penetrations in main mechanical room. 

Seal 32 foot long crack in wall in mechanical room. 

Seal 1,215 linear feet of rooflwall intersection 

Bufldng Perfionnsmm With Energy 
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SCAGGSVILLE PS VARIABLE SPEED DRIVE AHU-t 

TOTAL 1 15 I 

MA Temp 
Smoke Detector 
Duct static 
Fan speed 
Enable 

Notes: 
1. The generic point list above provides a summary for AHU-I. 
2. Existing points are contained within the existing Metasys system and will be transferred to the Tridium. 

x 

x 

x 

x 

x 

MAtemp Existing 
Existing 
Existjng 

New 
Existing 

1 A 

1 
1 - 
1 
1 





SCAGGSVlLLE CHILLED AND HEATING WATER PUMPS 

Nates: 
1. Points shown are existing within the Metasys and will be transferred to the Tridium. 





East Columbia Library Specific Scope of 
Work 

Lighting 
The following upgrades are typical: 

Provide new lamp, ballast, sockets and reflector kits for fluorescent fixtures in the project scope. 

Fixtures are to be de-lamped from four (4) and three (3) lamps to two (2) lamps in 2x4 Fixtures. 
Reflectors are to be used in the fixtures that are in the scope of delamping. 

iX4  Fixtures shall be de-larnped to 1 lamp with a reflector and 2x2 Fixtures are to be de- 
lamped to 2 straight lamps. 

Typically, ballasts in the project scope are to be tandem wired, except when not feasible. No 
dimming ballast have been included. 

Nondirnmable incandescent tamps in the project scope will be replaced with compact 
fi uorescent lamps. 

Fixtures in project scope that are 8 foot fluorescent lamps will be converted to two 4 ft lamp 
system. 

For actual counts and additional scope of work see table on following page: 

Bundlng Pwformsna With E m  
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1x8 -8 - 4' Lamp Wrap 4upl4down 1 9 ( Delamp to T8 4 lamp 26w, Ballast. down only 
I 1 Delam~ to T8 2 -  lam^ 28 W wlreflector & Standard 

b 

East Columbia Library 

I 1x8' tube 6 4' Lamp Bi-level 1 108 ( Ehllast' I 
1 250 Watt MH F i r e  1 11 ] Retro 200 Watt Pulse Start MH kit I 

Proposed Scope of Work 
Detamp T8 - 2 Lamp 28w, Ballast w/reRector 
Delamp to T8 '2x4 2L Troffer 28w (STD)Bal. wlreflector 

Type of Fixture 
imp Wrap 
2x4 3-Lamp Troffer Bi-level 

400 Watt MH Fixture 1 52 1 Retro 320 Watt Pulse Start M.H. 
Pendant mounted 2x 40 Watt 2 - Biax I 1 Remove & replace with NEW T8 Clamp 2x4 T8 I 

1x4 2-Lamp Wrap 
1x4 2-Lamp Strip 15 De-Lamp to T8 1-Lamp Wrap 28w Ballast wlreflector 

Ti2 1x3 2-Lamp SMp 2 Retro to T8 1 Lamp F25 Ballast wl reflector. 

Qty 
8 

161 

Lamps 1 32 ( w/Reflector I 
) Inc. 100W I 1 I New CFL25W SI I 

Lighting Con fmls 
Lighting controls are designed base on the space use and the surrounded environment. The 
attached table provides a summary of the scope of work. 

MR 16 -50 Watt Low Voltage Flood 
1OOW Quartz Lamp 
250 Watt MH F i r e  
250W Quartz flood uplight 
9 Watt CFL Flood 

TOTAL 

1 30 1 Power Pack to be used wl all CM 8 WV 

14 
14 
27 
8 
6 

614 

I EAST COLUMBIA LIBRARY 
Qty Sensor scope of work 

1 4 ( New Wall Switch Occupancy Sensor 

New LED 8 Watt MR 16 replacement lamp 
Remove Fixture, patch, paint and Repair 
Remove F i r e ,  patch, paint and Repair 
Remove Fixture, patch, paint and Repair 
Remove Fixture, patch, paint and Repair 

17 

3 

s 

New ~ u a l  Tech Ceiling Sensor 
New Dual Tech Ceiling Sensor W/ photo cell 
New Ceiling mounted Photo Control Sensor w/ Dual Zone 
Technology 

BuiJdhg hdbmamw MM Energy 
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12 

s 
8 

85 

- August ? ?, '2008 

New Wall Switch Occupancy Sensor - 2P 
New Dual Tech Wall Switch Occ. Sensor 
New Dual Tech Wall Switch Occ. Sensor 2 POLE 
TOTAL , 



Variable Speed Drive InstaICation 
This scope of work includes the installation of a variable speed drives on air handlers and 
heating water pumps serving the VAV reheat coils. The scope of work is as follows: 

Provide and install variable speed drive with bypass as manufactured by Honeywell 
or equal. Provide 460 volt Honeywell NBX series variable speed drives with cool 
blue drive by-pass for the following: 

System ID I Drive Size 1 

I Heating Water Pump 1 [ 10 HP ( 

I Heating Water Pump 2 1 10 HP 1 

Mount variable speed drives and by-pass on the mechanical room wall or on rack 
near the electrical distribution for the equipment. Reconnect existing 460 volt 
electrical power wiring from existing circuit breaker to new drive. Remove existing 
disconnect and replace with drive. 

Provide static pressure sensor in duct and pipe to control drives. 

Provide control communication wiring between variable speed drive and EMS control 
panel. Provide programming and control points. 

Energy Management System Upgrades 

This scope of work includes the upgrade of the existing Metasys DDC system to include 
additional EMS functions such as C02 ventilation control. This scope affects multiple ECMs. 

Upgrade existing Metasys DDC controls with one (I) Tridium supervisory coniroller. 
Replace one Metasys two slot panel for Tridium upgrade and communication. 

Implement EMS programming: chilled water reset, heating water reset, discharge air 
reset, startlstoplstatus and C02 control of ventilation. 

Provide and install one (1) C02 sensor in the return air duct of AHU-1, 3 and 4 for 
control of ventilation air. Provide programming, graphics and communication wiring 
between devices and panel. 

Provide programming, commissioning, software, server communications, system 
engineering and system graphics. 

BuHdIng Parhnmnw WItfr Enemy 
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Building Envelope 
Adjust exterior and mechanical door's weather stripping or replace weather stripping as required 
in 4 glass doors and 9 steel doors. 

Seal 1,095 linear feet of rooflwall intersection. 

Window Film 
Install .VE35 film continuously. Install with no gaps or overlaps. 

Immediately before beginning installation of films, clean glass surfaces of substances that could 
impair glazing film's bond, including mold, mildew, oil, grease, dirt and other foreign materials. 

Protect window frames and surrounding conditions from damage during installation. 

If seamed, install with no gaps or overlaps. Install seams vertical and plumb. No horizontal 
seams allowed. 

Do not remove release liner from film until just before each piece of film is cut and ready for 
installation. 

lnstall film with mounting solution and custom cut to the glass with neat, square corners and 
edges to within 118 inch of the window frame. 

Remove air bubbles, wrinkles, blisters, and other defects. 

After installation, view film from a distance of 10 feet against a bright uniform sky or background. 
Film shall appear uniform in appearance with no visible streaks, banding, thin spots or pinholes. 

If installed film does not meet these criteria, remove and replace with new film. 
Remove excess mounting solution at finished seams, perimeter edges, and adjacent surfaces. 

Proper access to the windows is to be facilitated by the County. Providing access means 
moving furniture and other materials that are impeding the window film installation. The 
impediments need to be moved such that there is sufficient clearance for the film installation. 
Our scope does not include providing access to windows. 

Gmen Roofs 

Install 1200 square feet of modular Green roof on top of a protection layer. Green roofs trays to 
have 318" predrilled holes, 17-20 Ibs per square feet of saturated dead load. System designed to 
seamlessly integrate with standard roof paver. 

Capable of being pre-planted or planted in place with maximum storm water capacity far the 
area. 

Proprietary & Confidential 
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EAST COLUMBIA LIBRARY VSD AHU 

Notes: 
I. The generic point list above provides a summary for AHU-1, 3 and 4 
2. Existing points are contained within the existing Metasys system and will be transffered to the Tridium. 
3. AHU-3 contains a supplementary DX coil and condensing unit for noncaoling season operation. 

Add 3 points for startlstop and status of condensing unit. (existing) 



EAST COLUMBIA LIBRARY CONSTANT VOLUME AIR HANDLER 

wl RAF 

MA Temp I I x IMAtemp Existing 1 
Smoke Detector 1 x 1  I I Existing 1 

TOTAL 12 

Notes: 
1. This generic points list summarizes points on AHU-2 
2. Points shown are existing within the Metasys and will be transferred to the Tridium. 



EAST COLUMBlA LIBRARY CHILLER AND COOLING .TOWER 

1. The generic point list is per chiller and cooling tower. 
2. Points shown are existing within the Metasys and will be transferred to the Tridium. 





EAST COLUMBIA LIBRARY CHILLED AND HEATING WATER PUMPS 

Notes: 
I. Points shown are existing within the Metasys and will be transferred to the Tridium. 



Central Library Building Specific Scope of 
Work 

Lighting 
The following upgrades are typical: 

Provide new lamp, ballast, sockets and reflector kits for fluorescent fixtures in the project scope. 

Fixtures are to be de-lamped from four (4) and three (3) lamps to two (2) lamps in the 2x4 
fixtures included in the project scope. Reflectors are to be used in the fixtures that are being de- 
lamped. 

Fixtures that are 1x4 shall be de-lamped to one (1) lamp with a reflector and 2x2 fixtures are to 
be de-lamped to two (2) straight lamps. 

Ballast to be typically tandem wired, except when not feasible. No dimming ballast has been 
specified in this project due to the cost. 

Wherever feasible, nondimmable incandescent lamps will be replaced with compact 
Fluorescent lamps. 

Fixtures in the project scope having 8 foot Fluorescent lamps will be converted to two 4 foot 
lamp system. 

LED lamps to replace outside parking lot light lamps. 

For actual counts and additional scope of work see table on following page: 

Building Reriwmanw WStf, ~irergy 
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I Central Library 

1x4 1-Lamp SMp 
1x3 1-Lamp Strip 
2x2 %Lamp F17 T8 Troffer wlElec. Bal 
400 Watt MH Fixture 
175 Watt MH Wall Pack 
300W Quartz uplight - 
150 Watt MH Wall Pack 
250 Watt HPS Wall Pack 
250 Watt HPS Shoe Box Pole 
150 Watt HPS Wall Pack 

Proposed Scope of Work I 
Delamp to 2 - 28 W lamps, reflector & tandem ballast. I 
Delamp to 2 - 28 W lamps, reflector 8 tandem ballast 
Re-Lamp & Re-Ballast T8 '7x4 1-Lamp Strip 28w 

Retro T8 '1x3 I-Lamp F25 (STD)Bal. 
Retro T8 '2x2 2lamp F17 T8 Sitver Reflector Kit 
Retro 320 Watt Pulse Start M.H. 
Remove fMure, Patch and Repair 
Remove fixture, Patch and Repair 
Retro 100 Watt Pulse Start MH kit 
Retro 200 Watt Pulse Start MH kit 
New 4 Light Bar LED fixture 
Retro 100 Watt Metal Halide 
New CFL28923 23W 

TOTAL 

Lighting Controls 
Lighting controls are designed base on the space use and the surrounded environment. The 
attached table provides a summary of the scope of work. 

BuadJng &&marwb Wth E m  
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Central Library 

5 
20 
7 
3 
8 

43 

Proposed Scope of Work 
New Ceiling Mounted Photo Sensor 
Power Pack to be used wl all CM 8 WV 
New Dual Tech Ceiling Sensor 
New Wall Switch Occupancy Sensor 
New Dual Tech Wall Switch Occ. Sensor 
TOTAL 



Variable Speed Drive Installation 
This scope of work includes the installation of a variable speed drive on the central cooling 
tower fan to reduce electricrty consumption. The scope of work is as follows: 

Provide and install one (1) variable speed drive with bypass as manufactured by 
Honeywell or equal. Provide 460 volt Honeywell NBX series variable speed drives 
with cool blue drive by-pass for the following: 

I System ID I Drive Size I 
I Cooling Tower Fan 1 7 ?4 HP I 

Mount variable speed drive and by-pass on the mechanical room wall or on rack 
near the electrical distribution for the cooling tower. Reconnect existing 460 volt 
electrical power wiring from existing circuit breaker to new drive. Reuse existing fan 
disconnect located at cooling tower. 

Provide temperature sensor in condenser water piping to control variable speed 
drive. 

Provide control communication wiring between variable speed drive and EMS control 
panel. Provide prcgramming and control points. 

Energy Management System Upgrades 
This scope of work includes the upgrade of the existing Metasys DDC system to include 
additional EMS functions such as C02 ventilation control. The ECM applies to multiple 
EMS. 

Upgrade existing Metasys DDC controls with one (1) Tridium supervisory controller. 
Replace one Metasys fwe slot panel for Tridium upgrade and communication. 

Implement EMS programming: Condenser water loop control, starVstoplstatus of 
connected heat pump units. 

Provide and install one ( d )  C02 sensor in the return air duct of HP101, 108, 113 for 
control of ventilation air. Provide programming, graphics and communication wiring 
between devices and panel. 

Provide programming, commissioning, software, server communications, system 
engineering and system graphics. 

BufMIng hhwmancw WCfh Energy 
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Building Envelope 
Adjust exterior and mechanical door's weather stripping or replace weather stripping as required 
6 glass doors; 4 steel and 1 garage door 

Install 125 square feet of energy wall in soffd area at front entrance. 

Seal 1,875 linear feet of cracks around window frames, wood beams, seams, joints and 
connections of the wood ceiling as identified using the blower door and Infrared camera. 

Seal approximately 860 linear feet of roofball intersection above the drop ceiling in the office 
area on the second floor. 

Window Film 
Install VE35 film continuously in vertical windows and RK20 film in skylights. Install with no 
gaps or overlaps. 

Immediately before beginning installation of films, clean glass surfaces of substances that could 
impair glazing film's bond, including mold, mildew, oil, grease, dirt and other foreign materials. 

Protect window frames and surrounding conditions from damage during installation. 

If seamed, install with no gaps or overlaps. Install seams vertical and plumb. No horizontal 
seams allowed. 

Do not remove release liner from film until just before each piece of film is cut and ready for 
installation. 

Install film with mounting solution and custom cut to the glass with neat, square comers and 
edges to within 118 inch of the window frame. 

Remove air bubbles, wrinkles, blisters, and other defects. 

After installation, view film from a distance of 10 feet against a bright uniform sky or background. 
Film shall appear uniform in appearance with no visible streaks, banding, thin spots or pinholes. 

If installed film does not meet these criteria, remove and replace with new film. 
Remove excess mounting solution at finished seams, perimeter edges, and adjacent surfaces. 

Proper access to the windows is to be facilitated by the County. Providing access means 
moving furniture and other materials that are impeding the window film installation. The 
impediments need to be moved such that there is sufficient clearance for the film installation. 
Our scope does not include providing access to windows. 

August f I ,  .2008 



CENTRAL LIBRARY HEAT PUMP AHU 

TOTAL 1 8 

Notes: 
7 .  The generic point list above provides a summary for all water-cooled heat pump air handlers. 
2. Existing points are contained within the existing Metasys system and will be transferred to the Tridium. 



CENTRAL LIBRARY PERIMETER HEAT PUMP UNITS 

wl RAF - - . . - - - 

Notes: 
1. This generic points list summarizes points for the perimeter cabinet heat pump units. 
2. Points shown are existing within the Metasys and will be transferred to the Tridium. 

TOTAL I 2 

Comments 
one for fan 
SAtemp 

ExistinglNew 
Existing 
Existing 

Points 
1 
1 

Heat Pump 
Sta #Stop 
RA Temp (cabinet mtd) 

DO 
x 

Al 

x 

Dl A 0  



CENTRAL LIBRARY COOLING TOWER 

g DO Dl A 0  Al Comments ExisflnglNew Polnb 
Status I 1 x 1  1 lone each per chiller 1 Existing 1 

 TOTAL I 1 I 7 I 
1. The generic point list is per cooling tower. 

2. Points shown are existing within the Metasys and will be transferred to the Tridium. 



CENTRAL LIBRARY CONDENSER WATER PUMPS 

Notes: 
1. Points shown are existing within the Metasys and will be transferred to the Tridium. 

Applies to Condenser water pumps 
Points 

1 
1 

ExistlnglNew 
Existing 
Existing 

Comments 
one per pump 
one per pump 

Pumps 
StarVStop 
Status 

DO 
x 

Dl 

x 

A 0  Al 



CENTRAL LIBRARY ELECTRIC BOILER 

Notes: 
1. Boiler used for heating condenser water temp during cooler months. 
2. Points shown are existing within the Metasys and will be transferred to the Tridium. 



Recreation and Parks Headquarters Specific 
Scope of Work 

Lighting 
The following upgrades are typical: 

Provide new lamp, ballast, sockets and reflector kits for fluorescent fixtures in the project scope. 

Fixtures are to be de-lamped from four (4) and three (3) lamps to two (2) lamps in the 2x4 fixtures 
included in the project scope. Reflectors are to be used in the fixtures that are being de-lamped. 

Fixtures that are 1x4 shall be de-lamped to one ( 1 )  lamp with a reflector and 2x2 fixtures are to be de- 
lamped to two (2) straight lamps. 

Ballast to be typically tandem wired, except when not feasible. No dimming ballast has been specified 
in this project due to the cost. 

Wherever feasible, nondimmable incandescent lamps will be replaced with compact Fluorescent 
lamps. 

Fixtures in the project smpe having 8 foot Fluorescent lamps will be converted to two 4 foot lamp 
system. 

For actual counts and additional scope of work see table on following page: 

August 11, 2008 



Parks and Recreation Headquarters 
Type of Fixture 
2x4 2-Lamp Troffer 
1 x8 4-Lamp Strip 
1 x4 2- lam^ Strio 

2x2 2-Lamp U-6 Troffer 
1x8 2-Lamp Industrial strip 
1 x3 2-Lamp Strip 
175 Watt MH Wall Pack 
250 Watt MH 8 HPS Fixture 
400 Watt MH & HPS Fixture 

Proposed Scope of Work 
Delarnp TB '2x4 2-Lamp 28w, tandem ballast wlreflector 
Retro 2-32 W T8 Lamp, tandem ballast with reflector 
Delamp T8 I -Lamp Strip 28w (STD)Bal. wlreflector 

I Retro 2x2 2lamp F17 T8 wl Reflector Kit 
Retro 4-lamp 4R Kit with reflector 
Retro to 1 lamp T8 F25 Ballast with reflector 
Retro w1125 Watt Pulse Start MH kit 
Retro w1200 Watt Pulse Start MH kit 
Retra w/320 Watt Pulse Start M.H. 

( 100 Watt MH Wall Pack ( 18 1 NEW 23w wall pack wlphotocell I 
1-90W. Halogen Flood - outdoor 
Inc. 100W 
JJ Inc. 60w 
Inc. 60w 

NEW Par 38 23W CFL Lamp 
NEW 23 WAlT BR40 DIMMABLE 27K 
NEW CFL 28923 15W 
N N V  15 WATT BR30 DlMMABLE 27K 
NEW 23 W A n  R40 F l d  27K 
NEW LED Exit Fixture 

1 

Remove fixture from operation 
Remove fixture from owration 

( 100 Watt MH wall Pack ( 52 1 Remove fixture, patch, paint and repair 1 
I TOTAL 1 820 1 

Lighting Controls 
Lighting controls are designed based on the space use and the surrounding environment. The attached 
table provides a summary of the scope of work. 

Recreation & Parks Headquarters 
Qtv I Scorn of Work 

I .. 2 I Large Wall Switch I 

6 
19 

L l' 1' New Dual Tech Wall Switch Occ. Sensor I 

Wide Bay Sensor 
Individual High Bay Motion Sensor 

Building R w i b w t m  W M  E q  
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4 
18 
59 

August 11, 2008 

New Dual Tech Wall Switch Occ. Sensor / 2 pule 
Power Pack to be used w/ all CM & WV 
TOTAL 



Replacement of Rooftop Units 
This scope of work includes the replacement of seven (7) rooffop units. The scope of work is as 
follows: 

Demolish and remove from site, seven (7) existing York rooflop units as follows: 

Unit ID 

RTU-1 

RTU-2 

RTU-3 

RTU4 

RTU-5 

Provide and install new York Predator or equal rooftop air handlers with curb adaptors as 
needed to frt new unit to existing roof curb. Disconnect and reconnect existing electrical 
power wiring. Disconnect and reconnect existing natural gas piping. Provide new units as 

RTUB 

RTU-8 

follows: 

Model# 

02GA030 

D2GA030 

D3CG12 

D3CG090 

D4CG036 

Based on 95 deg F outdoor air temperature. 

D3CG102 

03CG120N 

Howard County Phase I/ Proposal 

Serial # 

NMBM088670 

NMBM079027 

NDCM031586 

NDCMO34739 

NDCM034810 

August I 1, '2008 

NDCM033172 

NDCM033732 

Selves 

Ed Bromley 

F r o n t l " 8  
2nd Flmr 

Lefl Skylight 
2" Floor 

Back Loop 
1' Floor 

Back 
Center 
Srlight 
Right 

Skvliaht 

SAF ,,,, 
1 I3 

2 

2 

2 

3 

3 

Cooling 
MBH 

30 

30 

105 

90 

36 

Heating 
MBH 

41 

41 

161 

129 

41 

102 

120 

129 

161 



DDC Contml of Rooftop Units and Tridium Upgrade 
This scope of work includes the installation of Lonworks cornmunicatinglprogrammable thermostats for 
ten (10) rooftop units and the installation of Tridiurn software for central communications and control. 
The scope of work is as fofows: 

Replace existing programmable thermostats with Honeywell LONWORKS communication 
and programmable thermostat. Total of ten (10) programmable thermostats for RTU's. 
Existing wiring between the thermostat and the RTU's will be reused. 

Provide and install four (4) Honeywell LONWORKS programmable thermostats for control of 
unit heaters within the shop bays. Remove and dispose of existing manual thermostats. 

Provide and install a Tridium supervisory controller and conned the controllers for central 
communication. 

Provide programming, engineering, start-up and commissioning of installed equipment. 

Building Envelope 
Adjust exterior and mechanical door's weather stripping or replace weather stripping as required in 4 
glass doors; 20 steel doors and 19 garage door 

Seal approximately 1,160 linear feet of roofhall intersection above the drop ceiling in the ofice area on 
the second floor. 

Window Film 
Install R20 film and RK20 film continuously. Install with no gaps or overlaps. 

Immediately before beginning installation of films, clean glass surfaces of substances that could impair 
glazing film's bond, including mold, mildew, oil, grease, dirt and other foreign materials. 

Protect window frames and surrounding conditions from damage during installation. 

If seamed, install with no gaps or overlaps. Install seams vertical and plumb. No horizontal seams 
allowed. 

Do not remove release liner from film until just before each piece of film is cut and ready for installation. 

Install film with mounting solution and custom cut to the glass with neat, square comers and edges to 
within 1/8 inch of the window frame. 

Remove air bubbles, wrinkles, blisters, and other defects. 

After installation, view film from a distance of 10 feet against a bright uniform sky or background. Film 
shall appear uniform in appearance with no visible streaks, banding, thin spots or pinholes. 

If installed film does not meet these criteria, remove and replace with new film. 

BuWng lkrhmmm BWh Eloergy 
Proprietary & Confidential 
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Remove excess mounting solution at finished seams, perimeter edges, and adjacent surfaces. 

Proper access to the windows is to be facilitated by the County. Providing access means moving 
furniture and other materials that are impeding the window film installation. The impediments need to 
be moved such that there is sufficient clearance for the film instaflation. Our scope does not include 
providing access to windows. 

Daylight Harvesting 
Install 45 - 22.25-inch Light Pipe fully assembled to k securely attached to flashing with no stress 
concentration in dome or fastening systems 

Dome to be sealed and to be water resistant to the outside. Seamless one piece with counter flashing 
and anti- bird protection 

25 pipes are to be installed in the main Headquarter's building and 20 are to be installed in buildings B 
and C. 

Solar Photovoltaic Sysfem 
Install Solar collectors with absorber plates having ultrasound weld, copper fins and risers with thermal 
connectivity. Coating to be black chrome on nickel having 0.95 Absorbability. Risers to be copper 318" 
and 1" manifolds 

Install fully integrated inverted for gridconnected commercial with state of the art control techniques 
including space vector PWM a precision MPT algorithm with peak inverter power efficiency over 98% 

BuMng Plwfomre~#b W h  Enstgy 
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Dorsey Building Specific Scope of Work 

Lighting 
The following upgrades are typical: 

Provide new lamp, ballast, sockets and reflector kits for fluorescent fixtures in the project scope. 

Fixtures are to be de-larnped from four (4) and three (3) lamps to two (2) lamps in the 2x4 
fixtures included in the project scope. Reflectors are to be used in the fixtures that are being de- 
lamped. 

Fixtures that are 1x4 shall be de-larnped to one (1) lamp with a reflector and 2x2 fixtures are to 
be de-lamped to two (2) straight lamps. 

Ballast to be typically tandem wired, except when not feasible. No dimming ballast has been 
specified in this project due to the cost. 

Wherever feasible, nondirnmable incandescent lamps will be replaced with compact 
Fluorescent lamps. 

Fixtures in the project scope having 8 foot Fluorescent lamps will be converted to two 4 foot 
lamp system. 

For actual counts and additional scope of work see table on following page: 

Bulldlng hdbmam Wh% Encrpy  
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1 Dorsey Building 1 1 1 
Type of Fkture 

2x4 4-Lamp Troffer 1 1540 
I 

Qty 

2x4 4-Lamp Wrap 

1 2x2 4-Lam* F17 T8 Troffer 1 408 

2 1 

I Inc. 50w 1 24 

1x4 2-Lamp Wrap 

1 JJ Inc. 6Uw 1 7  

77 

Proposed Scope of Work 
Delamp to 2-tamp 28w tandem ballast wkeflector 
kit 
delamp to 2-Lamp 28w, tandem ballast wlreflector 
kit 
Retro with 2lamp F17 T8 tandem ballast 
wmeflector Kit 
Delamp to ?-Lamp Wrap 28w tandem ballast 
wlreflector 
Delamp to I-Lamp Strip 28w tandem ballast 

Retro w/ 2-Lamp, tandem ballast wlreflector 
Retro wl2-lamp, tandem ballast w/ 4ft reflector Kit 
New Wrap Wall Mounted T8 1x4 2-lamp 28w 
(STD)B~I: 
Retro ~ 1 1 7 5  Watt Pulse Start MH kit 
Retro w/ 125 Watt Pulse Start MH kit 
New T8 2x4 32W 4Lamp pendant wrap fixture . . 

(HP) bal 
Retro w1320 Watt Pulse Start M.H. 
New CFL 25W S1 
New CFL R20 FLOOD 7W 
New CFL 28923 23W 

1 Inc. 65w Par 30 1 40 

I Inc. 90w Par 38 14 

250 Watt M H  Fixture 1 

2 Lamp 6w Plug in CFL kit 8 

New CFL 15w BR30 Flood I 
New CFL 23w BR40 Flood I 
Remove Fixture I 
New LED Exit Fixture I 
New LED Exit Fixture I 
Remove Exit Sign 1 

For actual counts and additional scope of work see following page: 

Bullding h h m a m e  Whh E q  
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Lighting Controls 
Lighting ~ontrols are designed based on the space use and the surrounding environment. The 
attached table provides a summary of the scope of work. 

Dorsey Building 

I I Sensor Type I 

- - 

275 1 TOTAL 1 

19 

27 

1 

3 

110 

115 

EMS Upgrades 
This scope of work includes the replacement of the existing non-functioning energy 
management system controls with a Tridiurn energy management system. The scope of wolk is 
as follows: 

New Wall Switch Occupancy Sensor 
New Dual tech Wall Switch Occ. Sensor 
New Dual Tech Wall Switch Occ. Sensor 2 POLE 
New Large Wall Switch' Occupancy Sensor 
New DualTech Ceiling Sensor 
Power Pack to be used wl all CM & WV 

Demolish and remove the existing control panels. 

Provide and install three (3) control points per air handler (starVstoplstatus). Provide 
and install one zone temperature sensor per rooftop unit far night setback. 

Provide programming, commissioning, soflware, server communicaD'ons, system 
engineering and system graphics. 

Building Envelope 
Adjust exterior and mechanical door's weather stripping or replace weather stripping as required 
in 22 doors and 5 garage doors 

Seal 1,962 linear feet of cracks around windows 

Seal approximately 2,424 linear feet of roofhall intersection. 

Burwing Perfonnem Wlfh Ensrgy 
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DORSEY BLDG VARIABLE VOLUME RTU AIR HANDLER 

wl RAF 

Notes: 
1. This generic points list summarizes points on RTU-1 thru 4 
2. Points will be connected to a new Tridium controller. 
3. New Tmne Rooftops will be installed wih  LON cards for direct control connection. 
4. Existing units will be connected to new controls with startlstoplstatus and VAV control. 



DORSEY BLDG CONSTANT VOLUME RTU AIR HANDLER 

wl  UAF 

Status x one each for SAF and RAF New 1 
Zone Temp x SAtemp New 1 

Notes: 
1. This generic points list sumrnarkes points on RTU-6 thru 21 
2. Points will be connected to a new Tridium controller. 
3. Existing units will be connected to new controls with startlstoplstatus and VAV control. 



Gatewav Buildinn S~ecific S c o ~ e  of Work 

Lighting 
The following upgrades are typical: 

Provide new lamp, ballast, sockets and reflector kits for fluorescent fixtures in the project scope. 

Fixtures are to be de-lamped from four (4) and three (3) lamps to two (2) lamps in the 2x4 
fixtures included in the project scope. Reflectors are ta be used in the fixtures that are being de- 
lamped. 

Fixtures that are 1x4 shall be de-lamped to one (1) lamp with a reflector and 2x2 fixtures are to 
be de-lamped to two (2) straight lamps. 

Ballast to be typically tandem wired, except when not feasible. No dimming ballast has been 
specified in this project due to the cost. 

Wherever feasible, nondimmable incandescent lamps will be replaced with compact 
Fluorescent lamps. 

Fixtures in the project scope having 8 foot Fluorescent lamps will be converted to two 4 foot 
lamp system. 

For actual counts and additional scope of work see table on following page: 

Proprietary & Confidential 
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Gateway Building 
Type of Fixture 

2x4 4-Lamp Troffer 

I x4 2-Lamp Wrap 

I 650~ lnc. I i I New CFL 28923 27W 1 

itrip 

I x4 1 -Lamp Strip 
I x3 2-Lamp Strip 
I x2 2-Lamp F20 Strip 
1 x2 I-Lamp F20 Strip 
2x2 2-Lamp U-6 Trof. 
Inc. 60w 
Inc. 65w Par 30 
Inc. 65w Par 30 
Inc. 1OOW 

958 

23 

Retro 175 Watt Pulse Start MH kit I 

Proposed Retrofit 

De-Lamp to T8 '2x4 2L Troffer 28w (STD)Bal. wlreflector 
De-Lamp to T8 1x4 ?-Lamp Wrap 28w (S7D)Bal. 
wlreflector 
De-Lamp to T8 1 x4 I -Lamp Strip 28w (STD)Bal. 

i 76 

9 

s i  
25 

6 

227 

4 

10 

30 

2 

- 

250 Watt MH fixture 
400 Watt MH Fixture 
100 Watt MH Can 
Under Lit Classroom 

TOTAL 

Retro 320 Watt Pulse Start M.H. I 

wlreflecior 
Re-Lamp & Re-Ballast T8 '1x4 1-Lamp Strip 28w 
(STD)Bal. 
Retro T8 '1x3 2-Lamp F25 (STD)Bal. 
Retro T8 '1x2 2-Lamp (STD)Bal. 
Retro T8 '1x2 1-Lamp (LP)Bal. 
Retro T8 '2x2 2lamp F17 T8 wl Reflector Kit 
New CFL 1R3016 16W 
New CFL 15w BR30 Flood 
New CFL 15w BR30 Flood dimming 
New CFL25WSI 

14 

24 

24 

18 

1632 

No Retrofit 100 Watt MH Can 
Add new fixture T8 2x4 2-Lamp 28w (STD)Bal. 

Lighting Controls 
Lighting controls are designed based on the space use and the surrounding environment. The 
attached table provides a summary of the scope of work. 

reateway Building 

1 29 1 New Dual Tech Wall Switch Occ. Sensor I 
I 2 

Proposed Retrofit 

New Wall Switch Occupancy Sensor 

BumdfngPerlbmranwMEnasrty  
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20 

22 
75 

August 1 f ,  -2008 

New Large Wall Switch Occupancy Sensor 
New DualTech Ceiling Sensor 
Power Pack to be used w/ all CM 8 WV 
TOTAL . -  . 



Variable Speed Drive installation 
This scope of work includes the installation of variable speed drives on f i e  (5) air handlers and 
one (1) cooling tower. The scope of work is as follows: 

Provide and install variable speed drives with bypass as manufactured by Honeywell 
or equal. Provide 460 volt Honeywell NBX series variable speed drives with cool 
blue drive by-pass for the following: 

Mount variable speed drives and by-pass on the mechanical room wall or on rack 
near the electrical distribution for the equipment. Reconnect existing 460 volt 
electrical power wiring from existing circuit breaker to new drive. Remove existing 
disconnect and replace with drive. 

System ID 

AHU-I, 2, 3,4  

AHU-5 

Cooling Tower 

Provide static pressure sensor in duct to control drives on AHU's. Utilize condenser 
water temperature to control speed of cooling tower fan. 

Drive Size 

20 HP 

25 HP 

50 HP 

Provide control communication wiring between variable speed drive and EMS control 
panel. Provide programming and control points. 

Energy Management and Tridium Upgrade 

This scope of work includes the upgrade of the existing Metasys DDC system with new DDC 
control devices and programming. 

Upgrade existing Metasys DDC controls with one (1) Tridium supervisory controller. 
Replace one Metasys fwe slot panel for Tridium upgrade. 

Implement EMS programming: Discharge air temperature reset control, VSD control, 
startlstoplstatus of equipment. 

Provide programming, commissioning, software, server communications, system 
engineering and system graphics. 

Bunding Pwfwmam Wtth Erre~gy 
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Building Envelope 
Adjust exterior and mechanical door's weather stripping or replace weather stripping as required 
in 25 regular doors. 

Seal 61 8 linear feet of cracks above windows at masonry gap. 

Install 184 square feet of energy wall in the soffit areas at the overhangs. 

Insulate 368 square feet of the exposed floor in the soffrts. 

Window Film 
Install VE35 film continuously on vertical glass and RK20 on skylight. Install with no gaps or 
overlaps. 

Immediately before beginning installation of films, clean glass surfaces of substances that could 
impair glazing film's bond, including mold, mildew, oil, grease, dirt and other foreign materials. 

Protect window frames and surrounding conditions from damage during installation. 

If seamed, install with no gaps or overlaps. Install seams vertical and plumb. No horizontal 
seams allowed. 

Do not remove release Rner from film until just before each piece of film is cut and ready for 
installation. 

Install film with mounting solution and custom cut to the glass with neat, square comers and 
edges to within 118 inch of the window frame. 

Remove air bubbles, wrinkles, blisters, and other defects. 

After installation, view film from a distance of 10 feet against a bright uniform sky or background. 
Film shall appear uniform in appearance with no visible streaks, banding, thin spots or pinholes. 

If installed film does not meet these w-teria, remove and replace with new film. 
Remove excess mounting solution at finished seams, perimeter edges, and adjacent surfaces. 

Proper access to the windows is to be facilitated by the County. Providing access means 
moving furniture and other materials that are impeding the window film installation. The 
impediments need to be moved such that there is sufficient clearance for the film installation. 
Our scope does not include providing access to windows. 

BuIMng Rerformem With Ensrgy 
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GATEWAY BLDG VARIABLE SPEED DRIVE AHU-1 thru 5 

Notes: 
1. The generic point list above provides a summary for AHU-1 thru 5.. 
2. Existing points are contained within the existing Metasys system and will be transferred to the Tridlum. 



GATEWAY BUILDING COOLING TOWER 

TOTAL I 6 I 
1. The generic point list is per cooling tower. 
2. Points shown are existing within the Metasys and will be transferred to the Tridiurn. 













I CENTER LlGHTlNG SURVEY 

683 



DETENTION CENTER UGKnNG SURVEY 



DETENTION CENTER UGMlNG SURVM 









SCAGGSVlLLE PUBLIC SAFETY COMPLEX LIGHTING SURVEY 

















back book Rm 3 

RR MIF 1 

RechMng '3 

RRWF 3 

clew 1 

office 2 

Supply Ckset 2 

Elevator 1 & 2 a 

Stain 7 8 .. 

Stain 1 2 

RRM 1 I 

RRF 1 

Break Rm 5 

Soda Meeh 1 

J2&~uMion 23 

OAiee 1 2 

Bodc omp 1 - 

TS 2x4 3-Lmnp Troffer %4 0.2 1040 1 2 0.1 0.072 

TI2 1x3 1-Lanp Strip 46 0.3 S760 2.418 6 Rctro T% '1x3 1 - b p  F25 (SlD)Bat. 0.1 0.162 19 

2 Lamp 25W Inc Eult 25 0.1 8760 438 2 Nnw LEDExitFh~re. I J 0.0 0.047 



CENTRAL LIBRARY LIGHTING SURVEY 

. ., 4 





CENTRAL. LIBRARY UGHTING SURVEY 
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RECREATION AND PARKS HEADQUARTERS LIGHTING SURVEY 





DORSEY BUILDING UGHllNG SURVEY 

















DORSEY BUILDING LIGHTING SURVEY 
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GATEWAY, BUILDINGLIGHTING SURVEY 



GATMAY BUILDING UGHTING SURVEY 





GATEWAY BUILDING UGHTlNG SURVEY 











DETENTION CENTER MOTION SENSOR SURVEY 

224 Lobby- 2 New LEDExit F i  15 0.0 0.009 

224 Lobby 7 No Retrofit 27 0.2 0.000 cmgc& 1 .O 

223 MRR 

224 MRR 1 3elamg T2 '1x4 I-lamp 28w (STD)Bd.w/r~flector ki 25 0.0 0.053 cmpdt 1 .O 

224 MRR i DeIamp T8 1x4 1-Iamp 28w (STD)Bal. wlnnector kil 25 0.0 0.053 0.0 

Vedibule 2 No Retrofit 52 0.1 0.000 

225 Visitor h p  T8 '1 x4 I-lamp 28w (STD)Bal.w/~ector ki 25 0.2 0.371 

225 Visitor 1 New LED Exit Fixture 15 0.0 0.005 

225 A 1 N o  Retrofit 27 0.0 0.M)O 

227 Hall 1 No R m f i t  27 0.0 0.000 

227 Upper Contml 2 New 2-Lamp 2' Wrap 35 0.1 0.088 

227 Upper Contrd 4 No Retrofit 27 0.1 0.000 

227 Upper control I NEW CFL t~3m 2 3 ~  23 0.0 o.on 
228 RR I R m  T8 '1x2 2-Lamp ( m ) B a l .  29 0.0 0.021 cm-pdt 1.0 

0.1 0.212 

slJMmED BY: ESG 3 





DETENTION CENTER MOTION SENSOR SURVEY 
1. ! 

259 Hall 3 No Retrofit 27 0.1 0.000 8760.00 710 0 

258 Han 2 Vend Miser - R~CTQ, mwr 240 0.5 0.320 [ 8780.00 4,205 2.803 

241 I-Wsblg H1 6 %lamp T8 '1x4 I-lamp 28w (STD)Bal.wlnflcctot Id 25 0.2 0.318 8780.00 1.314 2,786 

Hl - HB 18 NEW CFL 28915 Mini lamp 15W 15 0.3 0.810 : 8760.00 2,365 7,096 

RR 1 %)elamp T8 '1x4 I-lamp 28w (STD)Bal.w/reflc~ot ki 25 0.0 0.053 3840.00 91 193 

239 Hall 
r 

7 %lamp TB '1 x4 I -lamp 28w (STD)Bal.wlnneetot kI 25 0.2 0.371 1.0 6132.00 1,073 3,710 ' 

239 Hal t New LED Exit Fixture 15  0.0 0.005 8760.00 A 3 39 

243 Houslng HZ 1 %lamp T8 '1x4 I-lamp 28w (STD)Sal.wlrcfleQor k i  25 0.0 0.053 21 9 464 

243 I-lousing H2 4 &Lamp T8 2x4 2L 28w (STD)Bd wlrcfltctor 48 0.2 0.432 1,682 3,784 

RR I 
1 &lamp T8 '1x4 I-lamp 28w (SlD)Bal.w/mfleetat ki. 25 0.0 0.053 m-pdt 1.0 2548.00 04 220 

on 1 &lamp 'I% 1x4 1-lamp 28w (STT))B*I. wlr~flcctor k? 2S 0.0 0.053 1 2470.00 82 131 

Storage 1 Dclamp TS 1x4 1-lamp 28w (STD)Bd. wlrcflector W 25 0.0 0.053 3340.00 91 1 93 
- . -  

242 2 Delamp T8 1x4 I-lamp 28w (STD)Bd. wlrdc~tor ki 25 0.1 0.108 : 8760.00 438 929 

244 2 Dctanp T8 1x4 I-lamp 28w (STD)Bal.wl~cflcctor kit 25 0.1 0.106 8760.00 438 029 

24s 1 %lamp f8 '1x4 I-lamp 28w (STD)Bal.wkfIector ki 25 0.0 0.053 8760.00 219 464 

245 5 No ReboM 27 0.1 0.000 8760.00 1.1 83 0 

245 1 Ncw LED Exit F i  I .5 0.0 0.005 

246. 2 Xmp T8 'I x4 I-lamp 28w (SfD)Bal.w/reflcctor ki 25 0.1 0.108 8760.00 438 929 

254 0 I DeLmnp T8 2x4 2L 28w (STD)Bal. w M W o r  - 48 0.0 0.108 2470.00 - -  119 267 

m 1 3elamp T8 '1x4 I-lamp 28w (STD)Bd.w/nfftmor kf 25 - 0.0 0.053 2470.00 62 131 
I 

253 0 1 ~ c t a m p  TS 2x4 2L 28w (S7D)Bal. wlreflector 48 0.0 0.108 2470.00 119 287 

~ B Y . E S G  5 
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' DETENTION CENTER MOVON SENSOR-SURVEY 

249 0 -2 DeLamp T8 2x42L 28w (STD)BaI. w/rcflcctor 48 0.q 0.216 : 

250 .Exam '2 DeLamp T8 2x4 2L 28w (STD)Baf. wtrdlector 48 0.1 0218 

Closet 0.0 0.053 : 

248 
. .  . . 1 Maarp T8 '1x4 I -lamp 28w (SID)BaLwhfltaor kt W 0.0 0.W3 

151 0.1 0.108 

1501. 

149.RR 

148.' 0.1 .0.108 





DETENTION CENTER MOTlON SENSOR SURVEY 

169 Hall 

169 Hall New LEDExitFixhrre 1 J 0.0 0.005 

Eli3vator 4 Retro T8 '1x4 I-lmnp 28w (SID)Ba!. 25 0.1 0.0@2 87m.00 876 808 

181 
657 1,393 

1Q4 

103 0.1 0.106 8760.00 929 

0 2  0.4?7 1 8760.00 1,971 4,179 

101 'Storage 2 %Imp T8 tlx4 I-lamp 28w (STD)Bal.wldecm Id 25 0.1 0.108 1 1040.00 52 110 

Out Salty Port 3 

Kitchen 1.0 2.180 5460.00 5,242 11,794 

Kitchen Hood 9 NO ~etrofit n 0 9  0.000 j 5480.00 f ,327 0 



DETENTION CENTER MOTION SENSOR SURVEY 

Kitchen i - b d  9 No Retrofit 27 0.2 0.000 

Freersr 1 3 No R m i i r  27 0.7 0.000 

Freezer 2 4 NEW CFL28915 Mmi lamp 15W 15 0.1 0.180 

108 1 DeLamp TS 2x4 2L 28w (STD)Bal. wl~flectof 48 0.0 0.108 

109 &itor 1 #hlarnp T8 '1x4 I-lamp 28w (STD)Bal.wlrdector ki 25 0.0 0.053 

110 RR I %Imp T8 '1 x4 1 -lamp 28w (STD)BaI.wlrdectw ki 25 0.0 0.053 

Switch ROwn I Dclmp T3 1x4 I-lamp 2bu (STl3)B.I. w/rcflec(or ki! 25 0.0 0.053 

119 hdl 5 Selamp T8 '1 x4 1 -lamp 28w (SID)Bal.w/reflcctor ki 25 0.1 0.285 ~ p c R  1 .O 

11B hall f N e w  LED Exit Fixture 1 J 0.0 0.OUS 

118 2 Dclamp Tg 1x4 I-lamp 28w (S'lD)Baf.whfl cctor kit 25 0.1 0.106 

117 -dry 0.1 0.265 

121 OPfice 5 DcLamp Tg 2x4 2L 28w (SlD)Bal. wlraflcctor 48 0.2 0.540 

123 Storage 2 Delmp 7% 1x4 I-lamp 28w [STD)Bal.w/rrflector kit 25 0.1 0.106 

133 3311 4 %tamp T8 '1 x4 I -lamp 28w (STD)Bal.wltrflector ki 25 0.1 0212 

133 hall 2 No Retroffi 27 0.1 0.000 0.0 ----- 
'I33 hall 4 New LEDExit Fixture 1.5 0.0 0.018 

129 RRF 2 No R m f i t  27 0.1 0.000 

128 RRM 2 No R t w f i t  27 0.1 0.000 

124 Exerdse 3 DcLamp 7'8 2x4 2L 28w (S7D)Bal. w/reflcctot 48 0.1 0.324 

125 0 1 Dtlamp T8 1x4 1-lamp 28w (STD)Bal.w/dlcetor kit 25 
- - 

0.0 0.053 

125 0 1 Rttro T8 2x4 Z-lamp 28w (STD)Bat. 48 0.0 0.030 

SUBMl'llW BY: ESQ 9 





DFTENTION CENTER MOTION SENS 

305 Library 9 &Lamp T8 2x4 2L 28w (mT))Bal. wlnacctor 48 0.4 

306 1 Deramp 'TX 1x4 1-1amp 28w (STD)Bal.w/refltct~~ kit 25 0.0 

307 Oi7 

RR I NEW 2' 2-La~~~p-Wrap 35 0.0 

West 1 20 NEW T5 2x4 3Lamp HO wl ReflLkcagc 178 3.6 

w e  1 73 Delamp T8 1x4 I-lamp 2Bw (STD)Bal.wlnflector kit 25 1 .8 

west 1 7 Dclamp TS 1x4 I-[amp 28w (STD)&d.whrflc~t~r kit 25 0.2 

we.1 8 No Retrofii 18 0.1 

West2 20 NEW T5 2x4 3 h p  HO wl RdlBccage 178 3.6 

West2 80 Dclamp T8 1x4 I-lamp 28w (STD)Bal.wlreflcctor kit 25 20 

West 2 8 No Rmbfit I8 0.1 

west3 20 NEW T5 2x4 3Lamp HO w/ Refl&q$ 178 3.6 

west 3 80 D c h p  T8 1x4 I-lamp 28w (STD)BaI.w/rrflccto~ kit 25 2.0 

west 3 8 No R m f i  18 0.1 

west 4.. 80 Delamp TS 1x4 1-lamp 28w (STD)Bal.whflmor kit 25 20. 

west4 8 No Retrofit 18 0.1 

312 Hall 11 DeLamp T8 2x4 2L28w (STD)Bal. wlnfltdor 48 0.5 

WF4 2 NEW T5 2x4 4-p HO w/ Reflstca&e 255 0.5 

w4 3 NEW T5 2x4 3 h p  HO wl Refl&agc 178 0.5 

R SURVEY 



DETENTIONCENTER MOTION R SURVEY 

I 1-8 16 NO Retrofit 9 
I I 

I 325 amp T8 '1x4 1-lamp 28w (STD)Bal.w/dlector ki 

T 

S m D  BY: ESG 



DETENTION CENTER MOTION SENSOR SURVEY 

A-D Hall 

A-D Hall 3 New LEDExit Fixtme 1.5 0.0 

In'Office 7 2ehmp T8 '1x4 I -lamp 28w (STD)Bal.w/rcflector kt 25 0.0 

Housing C 4 NEW T5 2x4 3 h n p  HO ,wl Refl- 178 0.7 

HCdmhg C 78 NEW CFL 2891 5 Mini lamp 15W IS 1.2 

I HoirShg'A. 1 4 NEW T5 2x4 3Lamp HO -wlRc- I 17 8 0.7 

Mauslng A 78 NEW CFL28915 Minilamp t5W IS 1.2. 

Hosrring 8 4 NEW T5 2x4 3Lamp HO w/ Refhkzge I78 0.7 

H w s i n g  B 78 NEW CFL 2891 5 Mini lamp 15W 15 1.2 

Housing D 4 NEW T5 2x4 3Lamp WO wl Refl&ca&e 178 0.7 

I Horeslng 'D 1 78 NEW CFL 28915 Mini lamp 15W . 
Housing E 4 NEW T5 2x4 3Lamp HO w/ Rafl- 178 0.7 

Housing E 78 NEW CFL 28915 Mini lamp 1SW I S  1 2  

141 Hall 4 )elamp T8 '1x4 I-Imp 28w (~)Bal.wIrrfltaor lu' 25 0.1 

.I41 NdJ 1 New LED Exit Fixture 13 0.0 

51 1 Hall 1 k b m p  T8 '1x4 I-lamp 28w (STD)Bal.wfrr?ncdor Id 25 0.0 

510 Hal 

I 508 RR lamp T8 1x4 I-lamp 28w (STD)Bal. wfdector ki 0.0 
I I I 





Total Annual Savings: 

DETENTION CENTER MOTION SENSOR SURVEY 

Sheds 6 Retro 200 Watt Pulse Start MI-I kit 4380.00 

Sheds i 2  %lamp T8 1x4 llamp 2Sw (STDIBal. wlreflector fdS 25 4380.00 

Sheds 0.5 1.060 4380.00 

2,391 103 38 716,138 712,849 

6,097 

1,314 

2,190 

1,551 

2,786 

4,M3 





s u m  BY: €so 2 





SUBMITIED BY: ESG 4 
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-. EAST COLUMBlA LIBRARY MOTION SENSOR SURVEY 





EAST-COLUMBIA LIBRARY'MOTION SENSOR SURVEY 

SUPWflED BY: ESG - 3 
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CENTRAL LIBRARY MOTION SENSOR SURVEY 

Stahwell 2 2 New LED Exit Fixture 1 .S 0.0 0.047 

0.0 0.036 

Conf 30 D~Lamp TS 1x4 1 -L Wrap 2tw (STD)Bd. whflmor kit 25 0.8 7.170 CM-PDT 4.0 

- CM-PDT 

CM-PDT 

C W D T  ------- 
Staff Room 2 &Lamp TS 1 x4 1 -L Wnp 2Sw (m)Bd.  ~ / ~ £ l e c t o r  kit 25 0.1 0.074 

Back Ofiim 1 R m  100 Wan PuJsc SStart MH kit 122 0.1 0.038 

3 R m  100 Watt Pulsc Start MH Idt 122 0.4 0.114 

outdde 3 ~ctro 320 watt PLIISC m M.H. 365 11 0.270 

oWde 3 Rctro 200 Watt Pulse Start MH kit 233 0.7 0.201 

wtddr 7 0 New 4 Light Bar LED fixtun 104 1.0 1.960 

0utdds 10 New 4 Light Bm LED fkture 104 1.0 1.960 

. , Total Annual Savhgs: 









RECREAllON AND PARKS HEADQUARTERS MOTION SENSORS SURVEY 

Tatal Annual Savinas: 









DORSEY BUILDING MOTlON SENSORS SURVEY 









D O R S N  BUILDING MOTION SENSORS SURVEY 













- .  
GATEWAY BUILDING MOTION SENSORS SURVEY 



GATEWAY BUiLDlNG MOTfON SENSORS SURVEY 







GATEWAY BUILDING MOTlON SENSORS SURVEY 









F~GUIQ: DetenW GBntsr 
CM: Install MD on Hot Water Pumps 

Engineer: INITIALS 





Howard County Gov. - ESG (DETENTION CENTER) 
VFD for Cooling Tower Fan 

Project Descrfptlon 
Install VFD to control cooling tower fan operation. 

Fan Hourslyr Fan HpB Fan k~ 1 7.31 



Facllty: Detentbn Center 
CAI: Install VFD on Chilled Water Pumps 

Enginear: INmALS 





Global Faclllty Solutions. LLC. 
Opnmlze Chllkr Plant Opemtlon and Staglng 

Project Dercrlptlon 
Replace &sting Trane ChBlers with new higher aPAdwcy chllenr. Exlsting chillein am rated 
at .80 k W o n  new. ERldsncy derabkn due to tube fouling la la estlrnated at .20 kWnm or 10 
to 15% alncs InetaUatkn in 1885. 

TOTAL kWH 314,515 

Chlllar Operating Ei'ticlencles 
Tons 25% 100% NPLV 

0.65 0.57 
0.65 0.57 
0.85 0.86 -- 

Savings % from Total kbW 18% 



f acWiy Nms HFHI. CO. Gw. NIBnUrm Cerder 
Wlectrure: AHU-1 IGV bVFO (W HP W. 7 112 HP RAF) 
Englnoar: RKC 

l6lD lm 
00 Loas 
M b W  
&IbM 
7 6 b 6 0  
70ta76 
a5070 
Mhra5 
MCW 
m'am 
u b m  
Mlo4 
Yb4a 
Job35 



Global Faclllty Solutions, LLC 

Faclllty Nme How. Go. Gw. Detention Canter 
Mesbum: AHU-1 IGV to M D  (50 HP SAF. 7 112 HP W) 
Englnear: RKC 







Global FadlMy SduUons, UC. 

Facility Name Howard County Government - Detention Center 
CM: Mscharge Air Reset to Reduce Reheat Load, AHU-1 

Engineer: RKC 



Facility Name How. Co. Gw. DetenfiOn Center 
Messuro: MU-1 IGV to M D  (50 HP SAF. 7 112 HP RAF) 
Engineer: RKC 

. 
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Global Faclllty Solutionr, LLC. 

Project Dsrcrlptlon 
RNace  W t i n g  Tram Chlem wlth new wher emdency chillen. Ejostlt'~ c h U h  ere rated 
at .80 M o n  new. ERiciency &?ration due to tube fouling Is Is estimated at .20 Mon or 10 
to 15% since instaiatkn h 1885. 

. . 
(8) 0 0% 

8,760 l,OP,195 
TOTAL k W  314.515 

Savings 453.837 363.070 

% from Total k W  10% 
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Faclllty Name How. CO. Gov. East Cdumbk Ubrery 
Mea~um: MU-1 IGV to M D  (40 HP SAF) 
Englnwr RKC 
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Howard County Gov. - ESG (Central Library) 
VFD for Coollng Tower Fan 

Project Description 
Install VFD to control cooling tower fan operation. 

Fan Hourslyr Fan HPm Fan k ~ n  







Roc B P a M  Energy Savings A Cant 
RP 3400 CFM RTV 
8/5/2008 

7 ': 

Seven d ths nlne RTU unite serving the Recr and Parks bufldlng am origbraL The axlstlng unb  am 
14 to 15 y e a n  dd and are not as efiident as cummt u r h  Dab kgglng d five rooffop unh  (fwr 
exlslinp end om new unH) was mrnpleted to verify the increase In ePlblsncy of the unlta The new 
u n b  m w m e  40% kss energy during cooing operation 

Pmpwed 
The edstlng rooftop units win be replaced with nsw, hlgh dkbncy (EER a 9.0) York Prsdstor roof@ 
u W .  Two 3,400 unh  with 3 HP fans. 

Advan- 
Enetgy sevtngs from higher aflldsncy units 

Auurnptiono: - Avsreps Increase In energy conwmptlcm b baud on 40% i m s e  In cw6t-q sllidsncy. HeaUng 
etiidency (gesfirsd) m a i n s  equal. 

Page 1 - 





Ree & Pa* Energy SBvlngs 81 Cost 
RP 1000 CFM RTU 
8/5/2008 - 

xlsting 
even of the nlns RTU unYe serving the Recs and Parks bultdlng are orlgbral. The exlrtln~ unlta am 
1 to 15 yeam oU and are not a8 effklent as current units. Data kgglng of flve rwnop units (four 
datlng and one new unit) was mpleted to vsrlfy the Increaee in efiicbncy of the unlto. The new 
nth amsums 40% lsss energy during cocliq operation 

murnptlonr: 
Avsrage lnogese in energy murnption Is baled on 40% Incrsaw &I d n g  aflldsncy. Hwting 
mdency (gas-fld) remain8 eguaL 

Page 3 









I-"" . 382;QJOJ khwyr  1.01 COP 

Dotsq Energy Savings b Cost 
Dongr RfV-1 
81517.008 - 

llm Do& Building 18 condltlned by 21 rooRop air handlers. Four odglnal air handlera em 
VAV Mammoth R W s  that em o w  25 yamm old. Them units are leaking alr fran ttm unil warns to 
h a  outdom, refrlpemnt lien are Ieaklng and bdng repaired, coib are dirty. 

Proposed 
The snbttng mibp units will be raplad wllh new, hlgh sflldmcy (EER = 10.0) T m  P-od 
lndustrlal Rwitop air handh.  The unb d l  opeate with a MD hrtsad of IGV. R m  unUs RTU- 
1, 3, 4. 

Advantaw 
Energy W n g s  from higher eflidency unlb 

Assumptiom: 
- A v e w  in- in ensrgy msumptbn IS bared on 45 to 50% increase h cmllng sffldency due 
to the Increase in the EER. mdudkn In air leekage and Inasass in sfliciency due to dirty wlb on ttm 
existing units. Heating efbiency rernelna the same ( e W c  coib) 





Howard Caunty Gov. - ESG (Gateway Bu\#\ng) 
VFD for AHU-1 (Check Calculation) 

Project Descrlptlon 
Install VFD to control AHU-1 with 20HP fan. Four units each have 
20HP fan. Units operate year round for coaling and heating. 

Fan HPB Fan kw 14.71 
Fan Hourdyr 



Howard County Gov. - ESG (Gateway Building) 
VFD for AHU-I (Check Calculation) 

Project Descrlptlon 
Install VFD to control AHU-5 with 25HP fan. Four units each have 
20HP fan. Units operate year round for cooling and heating. 

Fan Houdyr Fan HPm Fan k~ 



Howard County Gov. - ESG (Gateway Bullding) 
VFD for Caollng Tower Fan 

Project Description 
Install VFD to control cooling tower fan operation. 

Fan k~ -1 
Fan Hours/yr Fan H P ~ l O ~ p i e t d  Hrs per Yr. (16 hours per day operation) 



LIGHTING 



Product lnformation Bulletin 

OCTRONa 700 and 800 ECOLOGICPb 
Fluorescent Lamps 

Designed to pass Federal TCLP t a t *  

Energy efficient T8 lamp 

OCTRON 700 and 800 Series linear 2,3,  and 
4 foot hmps 

Color temperatures: 3000% 3500K and 4100K in all slzes 

F032 available with 78 or 85 CRI 

F017 and F025 available with 75 or 82 CFU 

20,000-hour average rated life (longer for 4 foot lamps) 

Compatible wfth QUICKTRONlOelectmnic ballasts 

QUICK 60+* System Warranty 

ECOLOGIO Is a contprehemlve 
program of O S M  SMVANlA focused 
on addressing enJronmental k.ues et 

a11 steges of lamp Me. Eco~oc~c* 

SnVANlA OCl'RON TB EWLOGlC fluorescent lamps 
are deslgned to meet the Federal Toxlclty Characteristic 
Lmchlng Rocedure UCLP) criteria for classMcatlon as 
non-hazardous wsste in most states'. 

The OCTRON 700 Serles ECOLOGIC lamps, with color 
rendertng index (CRI) of 75 (78 for the F032) and 20.000 
hours average rated life (or more for F032), dellverT8 
efficiency at a m affordable price. The QCTRON 800 

Series ECOLOGIC lamps deliver higher lumens per watt and 
an improved CRI of 82 (85 for the F032) cornpared to the 
700 Series lamps. 

Pair lamps from elther famlty with QUlCKTRONlCelectronic 
ballasts for energy efficient systems backed by the QUICK 
6U+ swem warranty hwn OSRAM SYLVANlA. 

Application Information Product Availability 
bmpm - Qll 

0 t h  1. Lamps starting down to -20°F (dependent on batlast) F017ffWECO 17 1300 75 
sdmols 2.Operatlon tdow 50.F may affect lumen output u H125nOMCO 25 1950 75 
Retan lamp optation. F032/700ECO 32 2800 78 
Other ganeral Hghtlng 3. For cold temperature appllcatbng use h enclosed FO17/8MIECO 17 1350 82 

fbcture or use t u b  to maxlmlze lamp perform-. H n m  25 21 50 82 
4. For tz@d start operation, check wtth ballast F032/8W/HX3 32 2950 

manufacturer for grwnd plans requirement 
as 

5. For &mum energy savings, operate on ektmlc 
Instant start balbst. 



Wtrraatllnfwrrstim 
QUICK 80, vammty 
OSRAM SYLVANLA tamp 
and WImt canblnatkn 
w z m m o n r n t m p  
m t y  and a llve yaw 
b a n a s t w a m m t y L s ~ I f  
b m l a n p a n d b a t a g t o ~  
prwldedby=w 
SnvANlA" See the WICK 
BO+.warrantyfordetaIband 
rssMctbna 

OSRAM SYLVANLA 
NBtiOrrelcusaner 
Servka and Sales Center 
18725 N. Unlm Slresl 
W e s M .  IN 46074 
I n d d  Conrmrdal 
~ l ~ W 5 0 4 2  
Fax: 1-PO32555043 

N a t b l l d A ~ n t .  
F ~ T X  1800-562-4871 
Fax. 1-SW562-4674 

o-bm- 
m: 1-800-762-7181 
F& 1-800-762-71QZ 
Dfsphy/Optk 

Phone: 1-888-877-2827 
Fat  1433-762-71 92 

F?vxW 1 --265-2852 
Fax: 1-7-6772 

Ordering and Specification lnformation 
Umn m Rmbnl - R a w  lrdthl m a  Color 
w m r l b - o n  Lsngtb w Mb UfeIhn)" Lnrmm ImlmkP Tbmp CRI 

Technical Information 
TLplcal Fluorescent Lamp Mortality Spuctrd Power DislrIbutfon 



Product Information Bulletin 

OCTRON' FOUR FOOT F028 XP" SUPERSAVER@ ECO@ 
Fluorescent Lamps 

28 Watt, 4-foot, SUPERSAVER energy saving, T8 lamp 

12.5% energy wings compared to standard 32W T8 lamp 

ECOLOGlC - W g d  to pass TCLP 

Initial lumens - 2725 

84% lumen maintenance 
3000K, 3500K & 41M3K 

82 CRI 

Retmfit lamp for mdsting T8 instant start systems 

- 18,000 hour average rated life O 3 hrs per start 

Opmtion on O S W  SYtVANLA QUCKTRONIC. 
PSX Ballast posstble, check for suitable applications 

- 24,000 hour average rated lie at 3 hrs per start 

Minimum starting temperature: W F  

Not dimmable 

~ A N A ~ T B ~ h a s m a d ~  

rs-toptrQmF-m- 

~ ~ O c m a a ~ ~ a s  
- e h r m s t w  Eco~ocie' 

SYLVANU 28 Watt OCfRON F028 XP SUPERSAVER 
ECOLOGIC lamps opwate on standard T8 instma start 
systems and provide 125% awgy savtngs over standard 32 
Watt OCTRON Lamps. At $.lQ/kWh and 4000 hwrs of operation 
per year, the 12.5% savings banslates to a savings of $5.70 per 
fixture per year for a elamp flxhrre with a normal ballast factor, 
Instant start ballast. The 94% lumen maintenance of the 
OCTRON F02&rBOOXP/SSECO lamp assm that light levds are 
maintained while energy Is saved. These lamp pass the Federal 
TCLP test, dassiiying them as non-hazardous waste in most 
state. Group relamp to make the benefts of these OCTRON 
lamp$ In your faclllty- 

Product Availability 

w m  W p r  C d o r T a q m t m  m 
H)28g3oXP/SSIK;O 28 N W  82 
FW&%SPMCO 28 35oOK 82 
F028/B41XP/WEW 28 4100K 82 

Application Information 
Cw-l-(eonthrrsa) 

- 
Contact your local W r e  agent for available flxhws. 
B a W  lrdkmstlon 
cankt  your OSRAM SnVANlA mprsdatkre for a ltst 
of compat[ble electmtdc operating systems. 

1. Reoommended to be used on T I  F32 Instant Start 
Wtf with dnlmurn starting voltage of 550V m. 

2. k t  raaxnmended to be used: (1) wtth Rapid Start drwlts unless 
the opsn drcult vobQe is greater than 550V, (2) at lamp amblent 
temperatures b&w~ 60'F or h drafty locatbm, (3) r e d u d  
currenvreduced Bght artput balkasts, (4) on low power factor 
bailasts. (5) dimmlng ballasts, or (6) Inverter operated emergency 
llghtlng systems unless any of the above equipment is spedRcany 
llsted for 28 watt Imps. Any of the abow situations could f'eSA 
h lamp startlng and stabltlzatkn problems, w system 
compa~bmty ksle% 

3. Can operate on QUlCKTRONlC PSX ballast, deck  f a  
sldtable Wlcabbns. 

4. Flxture must conform to ANSI C78.1 - 1991 requirements 

SEE THE WORLD IN A NEW LIGHT S2fiUiGA~iA 



System Comparison 
4 - l R m p m t ~ S y s f ~ m ~ :  m ~ m v s F I X W ; , a M C O  

Ordering and Specification Information 

Ordering Guide . .. 

FO 28 1 8 35 XP I SS I Em 
FRarsscent Wattage=n cnl=&? CokrTwnpemhrre g$nded SOKRSsiMR EC(#OGIC 
OCTRDN 3 0 = W  m 

35-350[))( 
41 P 4100K 

Dimensions 

I Ma*. 47.60' 

Technical Information 
TLpld Fluorescat bmp MomNty 



QUICKTRONIC@ T8 Instant Start UNIVERSAL VOLTAGE 

WTB-mw 
QHE ISN SC Modds 
1-Lamp QHElflTBRINV 
2-tamp QHWJCQT~AJNV 
3-p QHE3S32TWNV 
4-Lamp OHE4X32TMJNV 

N c k  FOQOT8 O'F Starling Temp. 

WVAdencysystems 
o ~ ~ t m e f f l d w t  
~ 1 o o W ~ w t t l  
oCTRoN SUPERSAMR hrrg! 

L r m a s t p o w e r T B L S ~  

~ ~ ( 1 2 0 2 n )  

Smal lCwendosue~ 

*=rnEnagy=mF 
8 -WF (-29%) rnln. s W n g  

tamp. for OCTRON lamps 

BO'F (IG'C) min. startlq 
temperature with OCTRON 
SUPERSAVER lamps 
<lO%Ti-ID 

VlrhraRy eliminate. lamp f k k m  

SYLVAN& QUICKTRONIC 
High Effkhncy (QHq energy- 
saving electronk T6 ballasts 
save UP to 0% over standard 
e l e c t r o n k ~ w t t h o u t  
m r n d n g  llgM output 
hmp Me. The edded energy 
savfngsabpwWesfora 
quicker mdc QHE b a l e  
also meet the most demanding 
utab rebate standards. 

SnVANlA QUICKTRONIC 
HI* EffkMcy (QHq 
operates OCTRON Ti3 lamps 
wtth maximum efkwq and hlgh 
lumen output, and prwldes 
W% energy s a h $ p  when 
comparecl to F40T12 magnetk 
systems* 

Sma]lCaJlencloslrealkwsf~ 
low pvflle btm dsslgn Small 
&e-mdes-, 
brventoty and ergwmk 

fhk product is also offered h 
new banded pdwglng and 
pdlet packs. 

SYLVANLA QUICKTRONIC Parallel drcultry €3 utflked to 
High Efflclency (QHE) is also keep the rmdnlng lamps M If 
covered by our QUICK BOt* one w more should go out 
warranty, the fbxt and most 
wmphmlve  lamp & ballast 
system warranty In tfie industry. 

SVLVANL4 QUlCKTRONlC 
High Efficiency (QHE) operates 
from IZW through 2TN. dirrd- 
nang "wrong mng 
emxs and redudng the number 
of models in inventory by half. 

SYLVANlA WlCKTRONlC 
Hi* Effidency (QHE) uses 
Instant stvt o p a l h  to provide 
the hlghest system efficacy and 
to assure b w  temperature 
starting capeblBt$ lmtant start 
also provides fw d m u m  
remote wlrlng dlstanars. 

SYLVANlA QUlCKTRONlC 
High Efficiency (WE] 
decimnic ballasts have very low 
hmmb dktortlw, (40% rnD) 
for high system performance. 

Ballast operates at ~ 4 2 k . H ~  to 
md8duce wtenbial Intethmce 
with In- control systems. 

A complete OSRAM SYLVANLA 
System Performance GuMe 
shwrlng performance character- 
ktics for dt comblnatiom of 
lamps arid ballasts Is avallaWe 
upon r e q w t .  



Normal Ballast Factor 

:lo% M D  High Efficiency Electronic T8 Fluorescent Systems (Normal Ballast Factor) -_ - 
hprt input Md Bamd hpn srtan 

!an OglllMrmYW W b g a C u m d m  L m t s m H a d F & c t o r ~ W a t t a p e E f k a q  
wb6r -n , Vnc) WW TYPO ' (bn) Lew 0 Lumm IW) 0 Data b ~ e d  upon SYLVANlA 

OCTRON. XP" Lamps &M. 
R151 ' W E I ~ I S H - x  1 ~ m  0 9 1 1  F ~ ~ Z / X P  1 1 0.w 26~1 28 91 QU~C-N~C QHE 1"- 

OZZAW F O W S  2850. 1 088 2510 26 Startbalhsts~atso QPlm04Foam ZRS! 1 ' O M  zm a 
0.lW.CS F W A S  2475 1 0.88 2175 _ 22 99 COmpBt[ble dth 

1853 OHE2WmWVWSC ' IMm manufachaersequMent 
O M 1 0  H13a5S 28Yln 2 D88 5015 52 hmp types that m e t  ,ANSI 

specm- 
02M3.16, FUZCJSS 2475 2 088 4355 43 WE lnstetnt start bailasts 

1855 WW~TBN~EN-SC IBZTI 0 . ~ 3  FMVXP 3000 3 OBB mm e.5~ ~7 MI operate ~ 1 7 ,  ~ p j  and 
o m 2 8  lxws 2850 ,, :" " 7y 1 F ~ ~ ~ ~ ~ ~ ~ ~ -  
m a  FVECS 2 4 ~ 5  3 OM _ g530 nm , ioinm dm4 T8 bps. Complete 

mormance data ls awhbk 
R157 WE~X~~TM~WGNSC imm 

am37 FoKm Z850 
. . section of the SYLVANLA 

LAMP 

LAMP 

LAMP 

WF ta SURRSAVBT T8 tamps 
0s fa H)1IoTB 

mput Frequency: ww HZ 
Low THD: < 10% 
Power Factor: > 98% 
Vobge Range: 108-3[)5\1 

OSRAM SYLVANIA National Customer Sewlce and Sales Center 
1-800-LIGHTBULB (1-600-544-4828) 
www.sylvanla.com 



QUICKTRONIC" PROStartQ T5HO UNIVERSAL High Ambient Temp. 
4 0% THD Electronic T5HO Fluorescent Programmed Rapid Start Ballasts 

i4W T5 - PENTROW HO 
l o r 2 b - p  
>TP2x54TSHO/IJNV PSN HT 
1TP4x54TSHONNV PSN KT W 

30t41amp 
JTP~x~~T~HOAJNV PSN KT W 

w r  Lamp switchable model can 
m wlred fw toctr, three, two or 
wre lamp operation. 

~bmpmedartprrtddon 
m wlred for one lamp apedon. I 
40°C madmum case temp. 

Unlveraal vdtage (120-277) 

Low-proRle (1 .DO' Hlgh) 
1133% Ba[bst factor - QUICKSENSE M a s t  
technology (ed-of-lf-lamp-llfe 
mdw) - PROStart programmed start 

Occupancysensor 
appncetlons 

UL type CC rated 
- 2 D 7  Starbirg 

SYLVANlA QUKKTRONIC 
HIGH AMBIENT PHO 
oprates PENIRON HO, 
PENlRON HO CircMne, and 
D U L W  L T5 lamps with f u U  
lumen output and optkna] 
systm wrf- 
SYSTEM PHO Hlgh Ambient 
Temperature b a k %  are spedR 
cally daslgned for appllcatlons 
where the M b t  is sublected to 
hlgher ambient temperahlres, as 
in hlgh bay Lndustrlal installa- 
tlons. The fow lamp UNV (120- 
27N) ballast system provides 
18,600 mean l m m ,  whlch, 
when factoring tn lumen rnalnte- 
nance and typical T5l-D fbrhlre 
effidency, can be cMlsldered 
as a direct repbcememt for 
standard 400W MH. As such, 
the farnlky Is Ideally wtted to 
replace 250w and 400W metal 
hallde Instalhtkns. 

Unlqu6to~famRyi!3the 
1 2 ~ 2 7 7 ~  4- -swftchm= 
ballast, ddgned to M c h  from 
4-to3-,3-to2-,3-tol-or2- 
to 1 -lamps. The swltchlng 
featue can be through 
a sscmd Input power temdnal. 
Thls featm allows for a range of 

High power fssctor 
tow harmonic dIstwtlon 

ughtweigm 
UL.CSA.FCC 

SYSTEM PHO HT operates 
on 120V thrwgh 27N 50 
or BOHz current, dimlnating 
Iwrong voltege" wiring e m  
and redudng the number of 
ballast models h inventory 
by half. 

PROStark ballasts pmd& 
optlmurn starting conditions 
and provlde up to 100,000 
swltchlng cydes for we on 
occupancy~wsand 
b u l W ~  conhol systems 

QUICKSENSE bdbt 
technologl helps to proted 
again4 ovemeated bases 
and sockek, as weM as 
cracldog of the lamp glass 
wall, and mes dynamk enb 
of-lamp-life senslng to avoid 

Normal Light Output 

control Interfaas, hckrdlng an 
occupancy sensor, mounted 
in& a Axture. 

SYSTEM PHO HT ballasts 
contain QUICKSENSE. ballast 
t e c h m k q ,  a patented clrcdry 
deJgned to shut down the 
system rellabty and safely when 
hmps reach d d - M e .  

Setting the standard for quality, 
SYSTEM pH0 HT ls also 
covered by our QUICK 80+. 
w m t y ,  the first and most 
comphemlve system warranty 
in the Industry. 

SYSTEM PHO HT Is available 
In four and two lamp W s  
to cover a wlde range of 
applications. 

- - s n  
F40T12 - ES. Mawik BaXart (4-Lm-g) 172 11590 67 
F34Tl2 - ES. Mgnetlc Bidlasf (4-lw) 144 9500 88 

. , 
FO321W - Crr4- (4-tamp) 114' 1OBOO 95 
RWE - QTF2xMTWWUtiV PSN KT (2-lamp) 121 lam d 
W T 5  - P T P 4 r 5 4 ~ P S N  HFH(443np) 241 ZOOOD @ 

-, - .  

false shutdwvns caused by SYSTEM W O  HT has a 25.4H 
swne statlc sensing methods. (mm) profile. PENTRON T5 
QUICKSENSE ballast lamps are deshned to provlde 
techmbgy wll auto reset peak performance st 35'C 
when spent lamps are flxture ambient, albwlng for 
replaced with new ones. smaller and mom innovative 

fixtures. 
The four lamp mit can be 
Wed br feu, three, two or wre 
lamp w n .  bmp 
unit can be wired for one lamp 
operatiwl. albwing for an 
addbnal 50% reduction In 
Inventory madel numbers. 



5wftetllng SmbwrW dtsrmned all mgmmkd llne cpnduebws. 
mtallInaEcwdancamthNa~LLocal~cCode.(;mundbalMeasa 

Dimenbona: 25.1  Y 
1.0- 

Mcdel  TWONNV PSN HT mcbwra six 
Ovemll: 16.73"L x 1.18W x l.OmH 1425mrn L x 30rrm W x 2 5 h m  HI 
writing: 16.34" (415mrn) 

m g :  
R s h - i n ~ ( n 0 l e a d s ~ e d )  
~1MWGsdldcopperwlre~ ly  
S e a p a g e 4 6 f a m m a m  

F'=~~gbrg: 
Ikrsnttty: 20 P-W) 
HLelght: 21: 0.M tbs e d l  (aphol3 

D l r n ~ o 1 l 8 :  
Model QTP4x54 T W O W  PSN HT W enctosum size: 
Overan: 16.73.L x 232W x 1,O.H (425mm L x 54mm W x 25.4rnrn H) 
~anting: 16.34' (41 5mm) 

WMng: 
Rsh-In camcbm (m leads Dmvibed) 
~ l a A W G ~ c o p p e r r h e *  
S e e p a o e 4 5 f o r ~ d t a w n .  

-gw: 
B h p :  20 (no hd3) 

10 (with learn) 
4lanp: 10 (leaded mi m-leaded) 

Starting Method: Rogrammed Starl 
BaEust Factor: 1.00 
ClrcuR 'TLps: Salm 
Lamp Frequency: s 40 KHz 
Lsmp CCF:LassUm 1.6 
Gtarihg Temp: -Z(PF rnlnbmrn' 
Input Frequency: 5(Y60 I+ 
Low THD: c 10% 
P O W  Factor 1 98% 
Voltage Rmge: +I-10% of Rated 

Input 

OSRAM SYLVANlA Natlonal Customer Sewlce and Sales Center 
I-BOO-LIGHTBULB (1 -800-544-4a2q 
www.sylvanla.com 



4 0 %  THD Electronic 2 Lamp T5HO High Arnblent Fluorescent Systems 

Instan In accordance vAth 
Nan& & L G d  Electric 
Code 

Grwnd ballast cmse 
Switching: Simultmeously 
disconnect all lngnXrnded 
line conductors 

WRtng diagram for 2-Lamp model 

2-Lamp model can be wlred for one lamp operation. 

1 1 LAMP 



:lo% THD Electronic 4 Lamp T5HO High Ambient Fluorescent Systems 

4-Lamp Switching Wring Diagram (4L to 2L) 
S1-- 

M4LampsON(OutputABBON) 
open (OFF) 

Open (WF) 2 Lamps ON (Output B ON) 
All Lamps O R  

LAMP 
open (OFF) open (OFF) 

2-Lamp Switching Wlrlng Dlagram (2L to 1 L) 
S1m- 

Install b~ accordance wtth 
National a Local Electric 
Code 

Ground haUast case 
Swltehhg: Sl- 
dtxwinect all ungrounded 
Une d u c t o r s  

The AC line Lnputs must 
be cwmded to the same 
phase of the line vdtage 
DO NOT CONNECT two 
separate phases of line 
vdtage to the tnput of 
h b a k t  

BALLAST 

DSRAM SYLVANIA Natlonal Customer Servlce and Safes Center 
1-800-LIGHTBULB (1 -800-544-4828) 
www.sylvanla.com 



. ' I  

liicieased fixture 
efficiency 

~ e d u b d  h~iniena'r ic~, 
costs 

25 year warranty on . 
ipecular reflectors. 

Computer designed 
reflectors generate maxi- . 
mum lighf output and , 

even light distribution" 

c-, .1cn Applic -;t' 
Full coverage reflectors for 2x4 and 
2x2 luminaires being converted to 
a 2-lamp configuration. Maximizes 
fixture efficiency, providing uniform 
light distribution. The reflector 
becomes the new ballast cover and 
easily snaps in and out for ballast 
maintenance. Kit contahs reflector, 
mounting brackets, wire way 
guards, fasteners and shunted 
sockets. 

Reflectors are aluminum with a wide range of finish options to meet a 
full array of lighting needs. Brackets are constructed from die formed 
code gauge steel, embossed for strength and uniformity. All painted 
metal parts are pre-treated with a phosphate bonding process and 
painted with electrostatically applied high temperature baked white 
enamel for superior quality and durability. Material form, fit and 
thickness meet or exceed UL 1598 standards. Components are 
Undewriters Laboratories. classified for use in retrofit applications. 
Computer assisted design results in maximum light output, uniform 
light distribution, rigid strength and ballast access without the use of 
tools, 

instailatic~r-+ 
Installation of the retrofit kit is simple and easy. The process involves 
removing the existing lamps, sockets and ballast cover then installing 
the new brackets and sockets. Wireway guards and reflector are then 
easily snapped onto brackets. 

reflecting technology 

1-3 



P h r ~ ) t o m e ~ ~ c  Data 
All photometric reports and 1ES files are complled by Independent testing laboratories and are available either as 
a download from U.S. Energy Science's web site (htto J ! .  usenergyscfences.com/les.asp) or are avsllable on - - . . 
the CD-ROM Catalog. 

Cale!og Nu~k+:: S W t T C I E N 4  
Lam!rrafx Formed steel hausbw. formed aluminum 

Di~iiens;unal Guide 
SKLFlT Serles fs available In many different profllss. Pro% Is determined by 
luminaim's Internal body dimensions. WHILE THE C STYLE REFLECTOR 
witl M most applieatlons, d i m  sheets can be completed and faxed to 
the factory for m d  sizing. ReRedor dimenslens am avabble In Ihe t a k  
to the immediate right 

KWlT = N o n d a s d  kll lndudss OM plsce m W ,  
bmcMn end rdf-tapphg tcravs. 

meflsctor Style 
SKLFIT-AW KLFIT-AU RLF1-A 
SKLFIT-C W KLFlT-C W RLF1-C 
W I T - H  a W I T - H  W RLF1-H 



Easy Installation .. . . ' , 
.. . 

Highly efficient reffector 

Reduced maintenance. 
costs 

, . 

Increased lamp and : 
ballast life 

25 year warranty on 
spekular reflectok - 

.* 

Computer designed 
reflectors create maxi- 
mum light ou-tput and 

A P P ~  
The Sk 

ilcation 
(SS reflector kits are 

designed to convert standard two 
lamp TI2  strip luminaires to highly 
efficient one or two lamp T8 or T5 
luminaires. The SKSS configuration 
provides optimum performance for 
heights up to 12 feet. Retrofit 
maximizes fixture efficiency and 
provides uniform light distribution. 
The reflector can be easily removed 
for maintenance without took. Ki  
contains reflector, mounting 
brackets, fasteners and shunted 
locking sockets. 

Reflectors are aluminum with a wide range of finish options to meet a 
full array of lighting needs. Brackets are constructed from die formed 
code gauge steel. All painted metal parts are pre-treated with a phos- 
phate bonding process and painted with electrostatkally applied high 
temperature baked white enamel for superior quality and durability. 
Material form, fit and thickness meet UL 1598 standards. Compo- 
nents are Underwriters Laboratorles classified for use In retrofit 
applications. Computer assisted design results in maximum light 
output uniform light distribution, rigid strength and ballast access 
without the use of tools. 

Brrstsilatiaw 
Installation of the retrofit ki is simple and easy. The process involves 
removing the existing lamps and sockets and then Installing the new 
brackets and sockets. The reflector is then easily attached to the 
brackets with quarter-turn fasteners. The reflector will serve as the 
ballast cover. Universal end brackets as shown can be used with either 
one or two lamp conversions. 

reflecting technology 

'v ,-I, 



P h o t ~ ; - n e ? r i c  &il.rs 
All photometric reports and IES files are compiled by independent testing laboratories and are available either as 
a downhad from U.S. Energy Science's web site (htlpY~.usenergysciences.com/ies.asp) or are available on - - 
the CD-ROM Catalog 

Cda!ct-, t.!u.t>bw SKSMW4- I  BE ci SKSWSAIBZBE 
Lurnlna::+ F d  s t d  hwstng, fumed a b m i i  

specula refkiw 
Lamps. 4-1 BE - One F32T8 

8-2BE - TWO F3ZT8 
dallae!. 1-F321S w 2-F321S 

t a k l t y  l 4 ~ l m b ~ r .  S K S W 4 - 2 B E  or SKSS41SA1848E 
Curnin3iia. F d  steel hwslng, formed slumlnurn 

specular m m  
Lamps: 42BE - Om F32T8 

WBE -TWO F32T6 
F,?i!a:;t: EIuct r~ lc  2-F321S w #321S 

RsRmctm *dO8 
SKSS = Refiectw KP wl sodcsh 
KSS = R e n d r  Kit wlo aaeksts 

RaRnctor Materbl Nmbor of h p l  

SA = SpecularAkrmlnum 1 = OM Lamp 
EA a Enhenasd AClmlnurn 2=TwoLarnpr (41% 68b) 
WP = Whna Palnt Alumlnurn 4 = Fwr Lamps (8 h On31 

Lumldrm Lmr@ Socket Pln Opllon 
4 = 4 f m i w M l n e h e a  B=T8 BCpln Scckst 
8=8teetw86Inch@n C = T5 BCpln Saket 

S = smrln4 Saket 



~ T C P  570 Series Outdoor Wall Pock Specifications 

2-Piece Springlamp' 

4 pin, NPF Compact Fluorescent, 10,000 Hours lamp life 

- lnittal . HdgM 
, ,  men^ ~ u r m n t ,  (I*') 

I 
1o.u 

Hehm - 1o.u 
wm - 7.4. 
Depth - 4.4 

End of Lib prot&bn---- ----- ------ y e ~  -------------------------- Electmnlc g&4&TEthod ----------------------- 
Input Une Voltage ---- ---- ----- ------ Modffled Rapld Start 

120VAC 
Input M e  Frequency --------------- 
Lamp Ufe (ratw ----------------- wgom 

10,mo Horn 
~ ~ l b t  ~b~ (rated) ------- -------- -------- 50,000 Hours 
color ~ e m p a h r e  2700X 
Color Rendering Index ------------- 84 
Mlnlmum Startin Tempmure ----------- -20'F q-f Tmperature -------A 

".L/C-".L Ustg ----------------- 1SD.F 
Yea 

F a  C o m p [ / m  -------- - ------- - ---- 
-------------- P d  18, Subpart C 

Lamp Operatin F 45 KHz 
Lam current 8resYEZ----------- < 1.80 
~ a x h u r n  Open Clrsvlt Mltage ---------- BOOV 
pmw Factor +-------------- ---- >.!a 
Total Harmonlc Dktortlon -------------- < 150% 
Dlmmlng Range ..................... N/A 

Use outdoors. mounts flush to a wall 
Perfect for Porches, Door ways, Garages 

fecrf~res and BeneFitr 

UL appmvad for wet locations 
Long life, 10,000 hour average rated lamp IHe 
50,000 hour average rated ballast Ilfe 
Lasts 7 yeaffi, based on 3 h ~ r s  use per day 
Last6 1C-13 times longer than smdlar incandescent 
Replacelessoftan,ldealfwhardbreachplaces 
Lower maintenance and labor casts for 
lamp re@cements 
2700'K color ternperaturn dosest to Incandescent light 
Ouldc m u p  tlme 
Instant start, fflcker free 
End of Life logic guards against vlolent failures 
World dass phosphor tnwres high lumen 
output and excellent lumen malnlenance 

IS0 9002 2 YEAR FIXTURE 1 YEAR LAMP 
c WARRANTY WARRANTY 



120 Hancodc Lane ( Wtarnpton. NJ 08060 I USA I 1arnlna~hting.com 1 T +I 609.265.1401 1 TF + 1 800.808.5822 



MECWVJICAL OVERLAY 

&@day of a Sbl MRl6 GU5.3 with a m  halogen MR16. 

f CROSS-WTMED AREA REPRESENTS 
LAMINA Sol MR16 REPLACEMEKT LAMPS 

1.681 

WEIGHTED LINE REPRESENTS 
STANDARD MR16 GU 5.3 LAMP I I 

AT MAXIMUM SlZE LIMITS 1.96 [4.97cm] 
(ANSI C7824-2001) 



ENERGY EFFKIENI LIGHTING PRODUCTS 



p Q(1) 0 t..! C 'i' F (1) c: (j 5j MICROMAX-SPIRAL 
.. . .. . . 

compact Fluorescent Lamp 

t 20 41040 MLM20SWWISP Stngle Pa& 75 1203 10,000 Card 24 2.4 x 4.9 2700 

t20 90005 MLM2QSWWmCTrayPack 75 1200 10,000 Card 72 2.4 x 4.9 2700 

20 01423 MLM20SDW Slngle Pack Daylight 75 1200 10,000 Card 12 2.4 x 4.9 5000 

* 20 01426 MLM20SWW Mlnl Splral - - -. - - - - - - - - - - - . 75 1200 10,00(3 Box 46 2.4 x 4.9 2700 - . . - - - - - - - -. --- - . - - . - . 
20 11 129 MLM20SDL Mlnl Spiral Daylight -- 75 1200 10,000 Box 48 - 2.4 x 4.9 5000 
20 01427 MLM20SCW Mini Spird Cod While 75 1200- 10,000 Box 48 2.4x4.9 4100 

+ 23 41029 MLM23SH-CWm High Lumen Tray Pack 1M1 1650 12,000 Card 72 2.4 x5.2 2700 

t 23 41 01 7 MLM23SHWWm HPF Tray Pack 
. - -- . . - 1OO 1650 12,000 Card 72 2.4 x 5.2 2700 . -. . - - - - - . . - - - . - - - - . - 
+ 25 41 060 MLM25SWWEP Single P8ck lu) lSOO 10,000 Card 24 2.4 x 5.1 2700 

I+ 25 90007 MLM25SWWflR Tray Pack 100 lSOO 10,000 Card 72 2.4 x 5.1 2700 1 
25 01453 MLM25SDWP Single Pack Daytlght 100 1800 10,000 Card 12 2.4 x 5.1 5000 

!!!'eM[nl?@fi. . -- 100 .. !EL, lo,oao -ex - 48 --- 2.4 x 5:1 & 7 g  

I 25 I l l 5 1  MLM25SOL Mini Spiral Daylight -.-- - - - 100 1600 10,000 Box 48 2.4 x 5.1 - - . - - - .-.- - - - - - - - . - - -- - - - - - - - 
25 01457 MLM25SCW Mini Splral Cool White . . - - - - . - - - - - - -, . - . 100 1800 10,COO Box 2.4.5.1 1 . . -. - A - - - . . . - - - - . - - - . - - . - - - . 

+ 30 41030 MLM3OSWWEP Sinale Pack 100 1920 8.000 Card 12 2.4 x 5.6 2700 

30 01463 M W D W  Single Pack Daylight 120 1920 10.000 Card 12 2.4 x5.6 5000 

* 30 41022 M m  Mini Spiral 
. - . - - . 100 1920 8,000 Box 48 2.4 x5.6 2700 

, . - .- -- - - - . A - -  - - .  

30 11 152 MLM3OSDL Mini Soiral Davliaht 120 1920 10.000 Box 48 2.4 x 5.6 5000 

1 42 41021 MLM42SCW Minl Splra! Cool White 150 2HO 8,000 &x 24 2.8 x 6.2 4100 12 

30 01465 MLM30SCW Mini Splral Cool White 120 1920 10.000 Box 48 2.4 x 5.6 4100 

42 41023 M W 2 W  Mini Splral - 150 2600 8,000 Box 24 2.8 x 6.2 2700 --- 
42 41026 MWZSDL Mlnl Spiral Dayilght 150 2MX) 8,000 Box 24 2.8 x 6.2 5000 

FCC Cer t i f i  
' UPC Cadsj 

L ~ E D  t m a v  sra~quslmsd MaxUte" 1800-555-5829 1 Fax: 973-244-7333 1 hfoOrnax1lte.m ( wmv.madlte.cwn 

6 



ENERGY EFFlCENl UGHnNG FKHWCTS 

-- - - - - - - - .  

Compact Fluorescent lamp 

BEMEmS -- 
Uba mini size fits most fixtures 

tong life - lasts up to 10,M30 hwrs 

Saves Energy - up to 75% savings 

Instants, flicker-free electronics 

Available in Warm White, Cool White and Daylight 

MICROM AX PERMA DISKSPECtFICATIONS -- 
Watts O.&r De6&Qiion lncanderrcent Lumen~ Lamp.. Csse D l m n s h . ,  K 1 

Eock Equtmlenl --- Ufe (tbQ lYpe Pack (W" x MOL? - - , 
t 20 01421 MLM2OSWWPD Mini Spiral with dlsk -.- -. -- .-.,. 75 1203 0 &x_ 48 2.4 x 4.9 2703 - - L .  . . -  . -- 

20 01424 MLMmDLPD Mlnl Sptral with dlsk 
P - 75 1200 10,000 Box 48 2.4 x 4.9 5000 - 
20 01422 M W W P D  Mlnl Spiral with disk --- .- .- 75 1200 10,000 Box 48 2.4x4.9 4100 - - --- ---- . - ----- * 25 01451 MLM25SWWPD Mnl Spiral with disk - 100 1800 10.000 b x  48 2.4 ~ 5 . 1  2700 

25 01454 MLM25SDCPD Mini Spiral with disk . - - . -. - - - 100 1800 10,000 Box 48 2.4 x 5.1 500(3 - . - . - - - .  . -A .  - -- -- - 
25 01452 MLM25SCWPU Mini Spiral with dlsk 100 1800 10.000 Box 48 2 . 4 ~  5.1 4100 

* 30 41020 MLM30SWWPD Mlnl Spiral with disk 100 1920 8.000 Box 48 2.4 ~ 5 . 6  2700 

30 01464 M W D t P D  Minl Spiral wtth disk 120 1920 10,000 Box 48 2.4x5.6 5000 
.--- - --- 

30 01462 MtM30SCWPD Mini Spiral with disk 120 1920 10,000 Box 48 2.4x5.6 4100 
A- 

* I <  c 
,. - 

SPEC-IA~ NOTES -- . A ~ L I ~ A ~ O N S  LOCATIONS, 

SPECIFICATIONS 

Ballast Type >> Electronic 
Starting Method >> Modified Rapid Start 
Input Line Voltage > > f20VAC 
lnput Line Frequency >> 50/60HZ 
Mini. Starting Temp. >> O"F 
Max. Operating Temp. >> 100°F 
Color Rendering Index >> 84 ------ 7 

FCC Cwrtilied - - UPC Codes * ENERGY STAR q u a m d  MaxLitem 1-806555-5829 [ Fax: 072-244-7333 1 infoOmaxlite.m I www.rndite.com 

---A 

Residential Office 
Restaurant SchmlMospital 
Retall HotetlMotel 

~ ~ ~ - ~ * i t h  dbmm.---c-w 
NafarsamWendogsdRxhrsr 

Table and Floor lamp 
Ceiling fiwture 
Wall sconce --- 



ENERGY EFFICIENT LIGHTING PRODUCE 



Compuct Fluorescent Flood Lamp 

11 07011 SKR211RWRZORoodMax 40 400 8 , v  Box 25 2.5 x 5 

* 15 33015 SKR315RWW R30 FloodMax 75 580 8,000 Box 12 3.75 x 5.6 

15 el SKWISRCW F&O ~loodMax Cool White 75 - - - - . - - - . , - . . . . - . . . - . - . . - -- . . -- . - -. -. - -. - . - 580 8,bDO Box 12 3.75 x 5.6 

15 33019 SKR315RIX R70 RoodMax Daylight 75 --.-.-----.--- . 580 8.000 Box 12 3.75 x 5.6 - . .  -. . - . -  . * 23 33023 SKR423RW R40 W M a x  100 llDO 8.M)(3 Box 12 5 x 6  

23 33030 SKR423RCW R40 FloodMax Cod White 100 llDO 8,WO Box 12 5 x 6 
. . 

fW? LAMPSPEClRCATlONS 

; 9 11197 SW12009FLWW PaRO IndoorDutdoor , . - - .. . . . -. ~ - .  - -. 60 425 8.000 Box 12 2.45~3.8  2703 1 .-- ... - , - - .  --. - 
I 9 11199 SKR2009FLDL Par20 IndoorlOutdow L . . - . . . - . .I -. . - . . . . - . - - - . - . . . - . - - 60 425 8.000 Box 12 2.45 x 3.0 + 1 . -. -. .... 
! 15 33010 SKR3015nWPar30lndoor/Ocrldow 75 650 8,000 Box 12 3.75 x 5.6 2700 1 . - .  

8.000 &x 12 3.75 x 5.6 5ooo I 

, 23 320'6 F!VW.FKPar38!ndoorF.*door 100 
23 11 150 SKR3823FLDL Par38 InQutdmr Daylight 100 

' -4. -  - . - - I  - _ _ .  _. ._- . ._.** ,_ .--_ -.-...I 1200 8 . m  Box 12 . . . . .--. - .- - - . .. 5,! 6.2. ,?. i' 

FCC Certified 
IS0 9002 Certified 
' UPC coder 

+ ENERGY STAFP~UIHM wxuw ~~~~~~5629 1 F m  873-244-7333 1 ~nfoomax~tte.mm I m.maxlite.com 





PULSE S T A R T  SYSTEM 

e-Lampm - Featuring UV ShleldQ 
Open or Enclosed Luminaire 0 Clear - 950 Series - 5000K BASE ~p * IF 

Lamp Type SINGLE ENDED METAL HALIDE 

ANSI Designation M-10 

Performance Data 
" Efiedive Lumens @ 100 Hours 

' Effeciiw k e n  Lumens 
Rated Life (Hours @ 10 HrsJSt81t) 

Conelated Color Temperstore K 
ChrwnatMy (CIE -X, Y) 

Coror Rendering Index (CRI) 
Typicel Warn Up Time (Minutes) 

Typicel Hot Restart Time (Minutes) 
Burning Position 

27000 
24500 
20000++ 
5000 
346 .359 
90+ 
2-3 
5-8 
BASE UP * 15" 

Physical Data I Requirements 
Base Designation MOGUL (EX39) 
Bulb Designation ED37 

Bulb Diamefer 4 518" 
M e r .  Overall Length (MOL) 11 IL?" 
L@hI Center L e W  (L CL) 7" 

Effective Arc Length 25 mm 
Max. Base Temperature ('C) 210 
Max.  Bulb Temperature rC) 400 

Luminaire Type OPENIENCLOSED 
Socket Pulse Rating (KVJ 4 

socket Type OPEN RATED EX39 

Electrical Data I Requirements 
Lamp Weftage 

Operating Volfege (Nominal) 
Operating Cumnt (Amps) 

Mn. Open Circuit Voftage (RMS) 
Min. -Max, Starfing Pulse (Peek V )  

Min. Puke Wdth At 2700 Vofts (u sec) 
Mn. Pulse Rate Per 712 Cyde 

Pulse Posifion (Min. % OCV Peak) 

I- THE3 M P  CONFMUS TO FEDERAL STANDARD 21 CFR 1040.30 
Wunlnp: Thts lamp u n  u r n s  skin bum and y. Infhmmrtlar fmm shorhrPvo ultmviolmt ndbtfon If outw snvabp of the lamp b 
broken or punctumd. Do nol use ~*hcrs m b  vln n m l l n  far mom man I fw mlnutea unlrsl ad.qruta shbWng or 0-r Uhy 
precavtkns m w.d. L a m p  Uut urlO autMnrHcaIty mxtlngubh w t m  cutermrndop ks broken M punctured u o  commmlally wallrMs. 

32000 Aurora Roadr Sobn,Ohlo 44139 V 800451-2W r 44&2483510 V Fax 800-451-2605 V Fax 44LF349-7771 V w.venturefighting.com 



Beta Catalog Number: 

Notes: 

LED Pedompna Clrw A Specs 

Prodrtcl Housing Inftial Detiveted LED D&er Ballast Color Factorl)~Imdled Options 

Lleht 

Family Zndicdor Optics Mounring Lumens Po$ommce Voltage Options Ire- ~ l b r a o a c o p t l o n . p l u r e w  

028 UL 
in mmul on dx lie4 pmvkled aborr 

BLD ARE T3' DA3 LED-A BZ 
M2 (I2CL277V BK EM-Emergency' 

056 Universal) WH F-Fuse 

070 12 SV P-Photocell' 

084 27 PB R-NEMA Photwcll Rcceptocle 

LalUnl 
D c U v d  Svstern 

098 
112 
I26 
140 
154 
168 

Field-Installed Accessories 

Bird Spikes 
XA-BRDSPK 

Generd Description 
Slim, low profile design minimizes wind load requirements. Fixture siden are 
rugged cast aluminum with integra!. weather-tight LED driver compartments 
and high performance aluminum heatsinks. Convenient, interlocking 
mounting method. Mounting housing is rugged die c a t  aluminum and 
mouais to 3 - 6' square o r  round pole. 2ncluder leaUdebris guard. Five y u r  
limited warranty on fixture. 

Eltcfrical 
Modular d u i g n  mommodatcs  wid lighting output from high brightness, 
wbitc. W O K .  minimum 75 CRI. long life LED sources. 120-277V 5W60 Hz 
LED driven are swndmd. 347480V SW60 Hz driver is optional. LED 
drivers have power factor r90% and THD 4 0 %  of full load. Integral 
weather-tight electrical box w i h  terminal  trip for easy power hook-up. 

Finish 
Exclusive Cotorfast DeltaOuardn( finish features on E-Coat epoxy primer 
with an ulna-durable silver powder topcoat, providing excellent re6istmce to 
corrosion, ultraviolet degradation and abrasion. Bronze, hlack and white 
powder topcoats are also available. The finish is covered by our 10 year 
limited warmtry. 

Labels 
Listed in the U.S. and Canada for wet locarions and cnclosurc classified IP66 
per EC 529. 

Patents 
Pending 

Fac&rg-Zmta Red Options 
Fuse 
Integrated Inrernd Battery Backup 
NEMA Photocell Rcceptwle 
photocell ;is 

P 

O l M  Beta LighUng lac. 1200 9tad Street Studevant, Wf 53177 800-23&68UO www.btta~lightlag.corn LED 



Independent Tutlng Laboniorlm certified test 
Report No. ITL 59234. 
Candlcpowcr dlstributlon curre or 2 ltghl bar 
lnmlnnlre with 2863 MtlaI dcllvercd lnrntru. 

Ivlfootcandles plou shown are initial at grade. 

LED Area Light EPA CaIculations 

Isofootcpndlc plot or 6 light bur Type 
III LED f n m h d n  at 20'A.F.G. Initlal 
delivered lumcns at 8589. I d t i n 1  PC 
mt grade 

LIGHT BARS 

FL.td Arm Mount 
lfiaurc 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.61 0.65 0.69 
2 fixtures (180') 1.20 1.20 1.20 1.20 1.20 I20  1.20 120 1.21 1.29 1.38 
2 fixtures (W) 0.87 0.92 0.96 1.00 1.04 1.08 1.12 d a  d a  d a  d a  
3 fi~dum (900) 1.47 1.51 1.55 1.60 1.64 1.69 1.72 d a  ala d a  d a  
4 fixhum (W) 1.75 1.83 1.91 2.M 2.08 2.16 224 d a  n/a d a  d a  

- :@ 
~13 
0 £ 

.- LED Be(. Lighting lnc. * 1U)O 92ad S t m t  . Sturtcvant, WI 53177 800-236-6W www.beta-ligbtlog.com 01mM 



Ap pllc+lon: 
This fixture Is designed for quick 
insteltation into inverted T bar ceilings. 
Thls static troffer is suitable for use in 
all offke, commercial, and industrial 
areas that use the T Bar grld. There is 
a wide vatiety of Qptiofis available for 
customhfng this fbdure to your spectfk 
needs. 

Construction: 
The houslng for the RF fkture ts dle 
formed from heavy @ u p  steel, and Is 
finfshed In a baked mtte enamel, or 
post powder coating for maximum 
reflectivity and durability. Hlnged door 
frame with mitered comers come with 
swivel motion mrn latches for easy 
access to fbtlure Interior for re4amping 
or ballast maintenance. Stavdard lens 
is prlsmati acrylic pattern 12, which 
provides uniform light dlstrlbutlon. 

Ail fixtures are futnlshed with UL Listed 
Class P therrhaliy protected ballast. Thls 

:ture meets all requirements for UL 
Jandard # 1698. in addition, the RF 
fixture complies Wlth National Energy 
Standards. 

Mounting: 
All units are stamped d h  718" knockouts 
In the top and sides and access plates. 
For addition safety, this fbcture has 
'earthquake clipd integrated In the 
houslng. 

3 = Three 

I 4 =Four 

Monmouth Lighting Carp. con=n ladcayforotberq~lbm 

92 N. Main Street, BMg 186, Windsor, NJ 08561 
PH (609) 448-0600 Fax (609) 613-5586 Monmouthltghting@aol.com 





O R D E R I N G  I N F O R M A T I O N  
Catalog Number: 

T5HO kmps Length WicttJ~ 

18 Lamps Length Width 

Options: 

Door Frame / Clear Lens 
Open, No Frame or Lens 
Acrylic Prismatic 
Wlre Guard 
Damp Location 
Fusing 
RFI Filter 
Galvanized Finish 
Stainless Steel 
Custom Color 
Emergency Battery 
Dimming Ballast 
Multi-Level Switching 
Occupancy Sensor 
Hook / Cord / Plug 

CL 
0 
Hi2 
WG 
DL 
GLR 
RFI 
GAL 
SS 
CC 
EM 
Dl M 
MLS 
0s 
HCP 

Mountlng: 

3' Chain Set 3C 
3' Stem & Canopy 35 
Surface Flush Mountlng SF 
Hub Mounting HM 



Photometric Rlename: ITL53511.1ES ~~e~ 

TH454SH OPEN Total Lurninaire Efficiency 89.20 % 
Fabricated aluminum housing with white painted interior Spacing Criteria (0180) 1.24 
Formed multi-faceted metal reflector Ispecular finlsh, Spacing Criteria (90-270) 1.14 
Four 544vatt T-5 Sylvania FP54/835/ho linear fluorescents. 

CoefRcienta Of Utllizatlon - Zonal Cavity Method 

EffectIve Floor Cavity Reflectance 0.20 

Lumen Output Is Based on 35 Deg, C Ambknt Case Temperature 

Photometric Filename: ITL53512.IES Cheractedstb 

M-654SH OPEN Total Luminaire Efficiency 85.00 % 
Fabricated aluminum housing wfth white pafnted interlor Spacing Criteria (G180) 1.24 
Multi-faceted metal reflector with specular finish. Spacing Criteria (90-270) 1.14 
SLx 54-watt T-5 Sylvanla FP54/835/ho linear fluorescents. 

CoefRclents Of Utlllzatian - Zonal CavHy Method 

Effective Floor Cavlty Reflectance 0.20 



T E C H N I C A L  D A T A  

APPLICATION and PERFORMANCE SPECIFICATION 

Electronic ballast for (Yt) TS4TSHO 

Descriptlon: 

Line Voltage: 120 - 277 - 480 vac, c lo%, 50/60Hz 
Series Lamp Operation 
Auto Reset after Lamp Replacement 
Programmed Rapid Start 
Active Power Factor Correction 
End of Lamp Life Shutdown Circuftry 

Technical: 

Une No. of Lemp Input Nominal Ballast Harrndc Crest 
W t s  Lamps Type Watts line Amps Factor TDtal Factor 

Performance: 

Meets ANSl standard C82.11-1993 
Meets ANSl standard C62.41-1991 
Meets FCC Part 18 ( Class A ) for EM1 and RFI 

Appllcatlon: 

Minimum Starting Temperature: 0 deg F, -18 deg C 
Maximum Ambient Temperature: 104 deg F, 40 deg C 
Maximum Case Temperature: 167 deg F, 75 deg C 
Sound Rating: Class A 
Remote Mounting: 1 8  ft. 

Safety: 

No PCB's 
UL listed (Class P, Type 1 Outdoor) 
CSA Certified 

Lamp Data: 

Initial Lumens: 5000 Lumens @ 35 deg C Ambient Case Temperature 
Life: 20,000 Hrs. @ 3 Hrs./Start 

Commerce City, Colorado 80022 . 
Telephone 303287-9646 
Fax 303-287-0316 



DESCRtPTlON 
COOPER LIGHTING - METALUX' 

Tho BC %ria Ir an energy sffielent lumlnaire dsplgned for vsrsatllily in 
sppllcatlon and performance. The BC Serlss fsaturw an opal whtts acrylic 
rafreztor that produma a 180. unlform light dbtrlbution pattern. 

The varwth BC Sarler wmblnss qrrdliy and sconomy In a muWprrpom 
wall bradrat. The luminairs is prrfed for Illuminating corrldom, stsimaflr. 
lawtorlea, dreoring room*. patient rooms, utililyhaak anrl a m  lighting. 

WECIACATDM FEATURES 

A ... Cunstructkn 
Houdng channd die formed code 
gouga prime cold rollad o l d .  
Sturdy p d v r  lampholder 
mountlng brsLst 
Reflectorkhannel wirsway cover 
mcurd  by quarter-turn fnstsnar 
for easy wirwrsy m&. Chsnnel 
bsdr ha8 numerous KO's for eay 
Inatallation. Decorative white 
opaque Injection molded end 
PlstsP. 

B ... Elsctriccl! 
Ballad era CBMETL Ctass'P and 
positk* -red by mounting 
bob. P r a m  lo& lampholdem. 
UVCUlliv~ed. SultsMn for damp 
~OCS~~ON. 

C ... Fhbh 
Painted sftsr hbrlcation. 
Electrortatiwlly applied bakd  
white palysater powdar enamol 
finirh. Muttistsg4 cIsaning cycla, 
Iron pharphate matlng with rust 
fnhfbkor. Conveyorired spplicbtlon 
and baking time accurataly 
wntmlled at an elewted 
temperature. 

D ... FrmrnarShbldlng 
Smooth opal 100X virgin m i c  
rsmdor. 1BO. uniform light 
didbution (Uplight. Frontal & 
Downlight). Rsfrsdor is m m i y  
hrld In place by removebls 
decod.t[w injection molded whit. 
end plat-. Rstrador can be wrl ly 
remaved for installdon and 
maintenam. 

-- 

ALL PURPOSE W A U  
BRACKET 

T Wan Brssltst 
1 a 2 Lamp LTS or HTS 

3' or 4'Wall M e t  

ENERQY DATA "2L.m 
Input wsuc 
~E id lu t&STDL.npr  
117 m. iwau, is us,. I~IBI 
132 (30),217(38). 2 0  160). =I471 
240 l721,232 (81) 
E s w a m l a p r  
120 IJl). 117 (23). 13J (48). 125 1331 
140 (381,132(301.2X1158), 217 1451 
m C I ~ I , Z ~ S ( S ) . ~ ~ ~  ~1 .2321711  
LurnimireEfkacy Rmnp 
LER . H.4 



Energy Saving Ballast, F32TBB5K lamps rated at 2850 lumens. Llght Loss Factor -74. For complete photometric report BC232AIES 
Spacing criterion: Ill) 1.3 x mounting heights, W 1.5 x mounting 
height 

Lumens 2850 Each 

Ceiling Height 8'4" 
Mounting Height 7 ' -434 '  
Work Plane 12'4' 

Reflectance 
Ceiling 80% 

Walls 60% 

Floor 20% 

Scale is Exaggerated on Fixture 
Application and Mounting 

S ~ H I c a d o n t  and Dimmlom subisct to c h a m  without notice. 
M*WIFIomFht-*llZl r o o h r r l 7 4 6 & - ~ ~ , M s a a s l * ~ ~ ~ ~ * F N ~ ~  



INT 

DIMENSIONAL DATA 

Optlard Sfainlcss SStPel mounting hardware 
available. No hdes have to be d f h d  in tfv 
hwsing for Installahion. 

PHOTOMETRIC DATA 

For Environments 
Where Dust or 

Moisture is a Problem 

SPEClFlCATlONS 
h k e t e d  cftcbsurcr p r o M  Ruorescent lighting m 
wet or dusty envlronmentr. The enclosures are 
c- of t l k g b  housings with cMt inoour  
dosed ceil gacw ribbed acrylic d i .  t e e  
latches Md end plugs. Ba!kt  pan is formed of 20 
gage cdd roned rted with a white powder c a t  
finish. Balkts are E k t m d c  and CBMm certified. 

ORDERING INFORMATION: 

T5 AND T5HO 
catalog No. 
INT- 1 1 4T5 
INT-2 14E 
INT-l28E 
INT-228T5 
IN-32BT5 
INT- I 351-5 
INT-235E 
IM-228- 
W-3  28- 
INT-l24T5HO 
IM-224fSHO 
IM-l54T5HO 
INF254EHO 
IM-254T5HCM 
WT- I BOTSHO 
INT-280T5HO 

l-6 
catalog No. 
INTI 17 
t w 1 7  
INT-132 
INT-232 
IN-332 
W- I 040T8 
INT-204DTB 
INT-2328 
INT-332-8 
IM-Z967B 
INF396T8 

Lamps 
1F14T5 
Z F  1 4 5  
1 -F28E 
2-F28TS 
3-!=28T5 
1 -F35T5 
2435l-5 
4-F28T5 
W 8 T 5  
1 +24EHO 
2+24fSHO 
1 +S4T5HO 
2+54T5HO 
QF54T5HO 
1 +80T5HO 
2-FBOT5HO 

~ P J  
1+17T8 
2-F 1 7TB 
1 +32TB 
2-F32f8 
3-f32TB 
1-F040TB 
2+040T8 
W32TB 
M 3 2 T 8  
2-F96TB 
3-F96TB 

ACESZORlES AND ADDERS: 

Ern- Battery Pack 

Size 
28' 
28' 
5 2' 
52- 
52' 
64- 
64" 
1 00' 
1 00- 
28" 
28' 
52' 
52' 
1 W" 
64' 
64' 

Size 
28' 
20- 
5 2' 
52" 
52" 
64' 
64' 
1 00" 
1 00- 
100- 
1 00- 

277V 
EM 

standerd i o %  ~b ~ m i c  Ballast 
Optional t 096 M D  Electronic Ballast 
Fusing 
U.L Damp kation 
U.L Wet L o c a m  (Optlwrall 
100% P o l y c m t e  Di f f us~  
S&!rtJ~rr Steel W n t i n g  Bracket 
Stainless Steel Latches 

EB8 
€310 
HWGLR 
Standard 
WL 
POLY 
SSSKT 
S U  



LED 
Exit Sign - LED - UL Listed 

OUR BEST SELUNG SIGN! 

Features: 
Injection-molded, flame retardant, high 
impact construction 
UL listed for USA & Canada 
AC indicator light 
Charge rate indicator (Battery Backup 
configuration only) 
Push-tetest switch (3attery Backup 
configuration only) 
120 or 277 VAC operation 
LED lamp life of 25 years plus 
Listed for damp location 
Chevron style knock-out arrows 
Universal mounting kit (toplsidetRush mount) 
Nkad  4 . 8 ~  700rnAh battery provides 90 
minute emergency run time (Battery Backup 
configuration only) 

-Width: 12" 
Height 7'1; 
Depth: 1'1; I(CEXIT# 1 

I- -1 fz L 

A simple, efficient and secure @ listed EXIT sign 
that meets energy star rating of 5 watts energy 
consumption. 

Highly mnfiguraue design includes additional 
faceplate (with knockout IeRIright chevron 
arrcnirs) to install fixture as double-sided. 
Universal mounting kit allows top, side or flush 
mount installation. 

The Self-Testing option is available. Federal and 
state guidelines require that all exit signs be 
routinely tested. The Self-Test option allows the 
exit slgn to self-test every 28 days for 5 minutes, 
and 90 minutes every 6 months (as per 
regulations). 

Allow 2 additional weeks for delivery of seff- 
testing signs. 

Red Lettering 

m i t e  Housl~g 
Red LetterIra I 

Red Lettering 
SeRTestlng Units 

N/A 

NIA 

NIA 

(Note: AC Only units are usually installed in a 
facility with a generator). 

Shipping Weight - 6 Ibs ea. 

Bhdc Houslng 
Grwn Lettering 

S e l f T e s t b g h k  

THE  Exrr LIGHT COMPANY, INC. 
3525 DeI Mar Helghts Rd, #304, San Diego, CA 92130 
760-598-3948 phone / 760-598-3941 fax 

wwrv.exitlightco.com 

The 
co. 

MIA LEDG3BST 



PW-1 DO Passive Infrared Wall Switch Sensor 

High sensitivity and dense 
coverage for exceptional 
performance 

Color-matched lens and ' ' 
low profile for appealing design 

.%  8.. 

Product 
Overview 

Description 

The PW-100 passive infrared [PIR) wall switch 
sensor turns lights ON and OFF based on occu- 
pancy. It is characterized by high sensitivity to 
small and Large mwements, appealing aesthetics. 
and variety of features. 

Multiple features such as selectable .. walk-through, test and presentation 
modes 

.*- 

Smartset" technology for 

**. increased energy savings 
*-I 

- 0  

*-• . . 
3 

Part of a new comprehensive line of FIR, 
Ultrasonic and Dual Technology wall switch 
sensors 

FmJEcI 

U l P m m  

Operation 

The PW-100 replaces existing wall switches and 
fits in a single gang junction box. It uses advanced 
PIR technology to detect occupancy and turns 
lighting ON. Once the space is vacated and the 
time delay elapses, lights automatically turn OFF. 
DIP switch settings allow for a variety of control 
options such as Auto-ON or Manual-ON operation, 
walk-through, and test modes. 

Features Detection Signature Processing eliminates false 
triggers and provides immunity to RFI and EM1 

Zero-crossing for long mtay Iife 

Vandal resistant lens combines precise cwerage 
with durabitity 

Choice of Auto-ON or Manual-ON operation 

Selectable SmartSet automatically adjusts time 
delay for maximum savings 

Selectable walk-through mode turns lights off 
three minutes after the room is initially occupied 
if no motion is detected after the first 30 
seconds 

Selectable test mode allows quick and easy 
adjustments 

SmartSet" 

Using SmartSet technology, the PW-100 
continuously monitors the controlled space to 
identify usage patterns and automatically adjust 
the time delay for optimal energy efficiency. The 
sensor assigns short delays [as low as seven 
minutes) for times when the space is usually 
vacant, and longer delays [up to 30 minutes] for 
busier times. SrnartSet is also able to differentiate 
electrical noise from human motion for greater 
performance. 

Applications 

The PW-100 sensor is well suited for small, 
enclosed spaces with clear line of sight of the 
occupant. Common applications include small 
office, small conference room and tunchlbreak 
rooms. 

Selectable audible andlor visual alerts for 
impending shutoff 

In automatic mode, sensor returns automati- 
cally to Auto-ON after lights are turned off 
manually; ideal for presentations 

LED indicates occupancy detection 

* Features buitt-in light level sensing with simple, 
one-step setup 

Override mode allows sensor to operate as a 
service switch in the unlikely event of a failure 

NEMA WD 7 guideline utilized for coverage 
testing 



Specifications 

Controls & 
Settings 

Coverage & 
Wiring 

Ordering 
Information 

PW-100: 120/230/277 VAC; 50160 HZ 
120 VAC, 0-800 W ballast or tungsten.l/6 hp 

Id 2301277 VAC, 0-1200 W ballast 
PW-100-347: 347 VAC; 50/bOHz. 0-1500 W 
ballast 
Time delays: Smartst [automatic], fixed 15, ID, 
15,20.25 or 30 minutes], walk-through. test- 
mode 

Product Controls 

I 

Coverage Pattern 

0 m F 
e.7- oaw 

* For k t  perfwmncm. Mtt StopperAqrand recommands 
uslq  this s e m  in spaw no b y r  then 15' K 12' 

Catalog No. Color 

PW-100-0 I Bbck 

n P W - 1 ~ 3 7 - w  I White 

PH-100-347-LA Ct. Almond -1 
PW-1W347-G ( Grry 

U PW-100-347-B I Black 

Voltage 

120/2W277 VAC; a 6 0  Hz 

347 VAC: Wf60 Hz 

* Cwerage: Major motion 35'x 30' 
Minor motion 20' x 15' - Sensitivity adjustment: PIR (highnow] 

Dimensions: 2.73" x 1.76" x 1.83" 
(69.3mrn x 44.7mm x 4b.5mm) L x W x D 
UL and CUL listed; five year warranty 

DIP Switch Settinas 

Load Rating 

B 12OVAC. 0-800 W ballast or tungsten.ll6 hp 

a 231VT17 VAC. 0-1200 W ballast 

0-1500 Watt Batlast 

L 

One ASP-211 slnglc-gang conr plate included. Order UP-422 lor Mank ?-gang m r  plats. ASP-432 for 2-gang conr plate 
with milch optlon Ispxlfy colorl. 

Pub. No. 23302 



DW-100 Dual Technology Wall Switch Sensor 

Multiple features such as selectable 

High sensitivity and dense . . . .walk-through, test and presentation 

coverage for exceptional 
performance 

Smartset" technology for 
increased energy savings 

Color-matched lens and . - . ' 
. Part of a new comprehensive line of 

low profile for appealing design - ' ,- PIR. Ultrasonic and Dual Technology 
wall switch sensors 

Product 
Overview 

Features 

Description 

The OW-100 dual technology wall switch sensor 
combines the benefits of passive infrared [PIR) and 
ultrasonic technologies to turn lights ON and OFF 
based on occupancy. It is characterized by high 
sensitivity to small and Large movements, 
appealing aesthetics, and variety of features. 

Operation 

The DW-100 fits in a single gang junction box. By 
default, when both PIR and ultrasonic technologies 
detect occupancy, lights turn ON automatically. 
Once the lights are ON, detection by either tech- 
nology holds lights ON until occupancy is no longer 
detected and the time delay elapses. Through DIP 
switch settings, the user can customize the sensor 
by choosing the combination of technologies to 
turn -ON and hold-ON lights. Additional DIP switch 
settings allow for a variety of control options such 
as Auto-ON or Manual-ON, walk-through, and test 
mode. 

Detection Signature Processing eliminates false 
triggers and provides immunity to RFI and EM1 
Zero-crossing for long relay life 

Vandal resistant lens combines precise coverage 
with durability 

1 I 

SmartSet'" 

Using SmartSet technology, the DW-100 
continuously monitors the controlted space to iden- 
tify usage patterns and automatically adjust the 
time delay for optimal energy efficiency. The sensor 
assigns short delays las low as seven minutes] for 
times when the space is usuaUy vacant, and longer 
delays [up to 30 minutes] for busier times. SmartSet 
is also able to differentiate electrical noise from 
human motion for greater performance. 

Applications 

Watt Stopper's dual technology has the flexibility to 
work in  a variety of applications where one tech- 
nology alone may not be sufficient. Common 
applications include small and executive offices, 
small and medium conference rooms and 
lunchbreak moms. In  addition, dual technology 
sensors are the perfect choice for ADA compliant 
buildings due to l w e r  mounting height require- 
ments. 

Selectable audible alert for impending shutoff 

In  automatic mode, sensor returns autornati- 
cally to Auto-ON after lights are turned off 
manually: ideal for presentations 

Four occupancy logic options give users the 

Choice of Auto-ON or Manual-ON operation abitity to customize control to meet application 
needs 

Selectable SmartSet automatically adjusts time 
delay for maximum savings Features built-in light l w e l  sensing with simple. 

one-step setup 
Selectable walk-through mode turns lights off 
three minutes after the mom is initially occupied Override a"ows Operate as a 
if no motion is detected the first 30 seconds service switch in the unlikely event of a failure 

Selectable test mode allows quick and easy NEMA WD 7 guideline utilized for coverage 

adjustments testing 



Specifics tions 

Controls & 
Settings 

Coverage & 
Wiring 

Ordering 
Information 

DW-100: 1 ZO/230/277 VAC: 50160 Hz 
It! 120 VAC, 0-800 W ballast or tungsten,1/6 hp 
GI 230/277 VAC. 0-1 200 W ballast 
DW-100-347: 3b7 VAC; 50/60H~, 0-1 500 W 
ballast 
Time delays: Smartset lautomaticl, fixed (5, 15 
or 30 minutes), walk-through, test-mode 

Product Controls 

Coverage Pattern 

* For best performance. Wan Stoppcr/Lqnnd mrnrncnds 
using this wnwr In apaces no l a q u  than 1E'x 15' 

Coverage: PIR Major motion 3Sx 30' 
PIR Minor motion 20' x 15' 
Ultrasonic Major motion 20'x 20' 
Ultrasonic Minor motion 15' x 15' 

Sensitivity adjustment: PIR Ihighnowl, 
Ultrasonic [fully ~ r i a H e l  
Dimensions: 2.73' x 1.76' x 1.83' 
(69.3mrn x 16.7mm x db.5mml L x W x D 
UL and CUL listed; five year warranty 

DIP Switch Settings 

Catalog No. Color Voltage 

DW-100/347 Single Level Lighting 

h b c k  

DW-100-W 

n DW-100-LA 

0 DW-roo-l 

Load Rating 

W h i r  

Lt.Almond 

hQry 

0 ow-loo-G 

DW-100-8 

n DW-loo-347-w 

0 120VAC. 0-800 W ballast or tungstm,llb hp 

0 2301277 VAC. 0-1200 W betlast 

120123W277 VAC; 9 / 6 0  Hz 

0-1 500 Wan Ballast 

Gw 
Black 

Whit. 3 7  VAC; w60 HZ 

ASP-U2 for  2-gang cwcr 

(7 DW-1M)-347-1 

DW-1W-347-G 

OW-1W1-367-0 

' plate 

hury 

Grey 

Black 

wtth switch option Ispacify color]. 
One ASP-211 single-gang c m r  plate included. Order ASP-422 far blank 2-gang c m r  plate. 

Pub. No. 22302 



DT-300 Series Dual Technology Ceiling Sensors 
Architecturally appealing Plug terminal wiring far 
low-profile appearance . , quick and easy installation 

Smartset" automatically 
selects optimal settings Accepts Low-voltage 
for  each space switch input for 

manual-on operation 

Walk-through mode 
increases savings potentia 

Automatic o r  manual-on operation 
when used w i th  a BZ-150 Power Pack 

Ultrasonic diffusers give rno 
comprehensive coverage 

Product Description 

Overview The DT-300 Series Dual Technology Ceiling 
Sensors combine the benefits of passive infrared 
[PIR) and ultrasonic technologies to detect 
occupancy. Sensors have a flat, unobtrusive 
appearance and provide 360 degrees of coverage. 

Operation 

Low voltage LIT-300 Series sensors utilize a Watt 
Stopper/Legrand power pack to turn lights on 
when both PIR and ultrasonic technologies detect 
occupancy. They can also work with a low voltage 
switch for manual-on operation. PIR technology 
senses motion via a change in infrared energy 
within the controlled area, whereas ultrasonic uses 
the Doppler Principle and dOKHz high frequency 
ultrasound. Once tights are on, detection by either 
technology holds them on. When no occupancy is 
detected for the length of the time delay. lights 
turns off. UT-300 Series Sensors can also be set 
to trigger lights on when either technology or both 
detect occupancy. or to require both technologies 
to hold lighting on. 

Advanced control logic based on RlSC 
microcontrc~ller provides: 

Detection Signature Processing eliminates false 
triggers and provides immunity to RFL and EM1 
SmartSet automatically adjusts sensitivity and 
time delay settings to fit occupant patterns 

Walk-through mode turns lights off three 
minutes after the area is initially occupied - 
ideal for brief visits such as mail deiivery 

Available with built-in light level sensor 
featuring simple, one-step setup 

DT-300 Series Sensors require no adjustment at 
installation, as Smartset technology continuously 
monitors the controlled space to identify usage 
patterns. Based on these patterns, the unit 
automaticatly adjusts time delay and sensitivity 
settings for optima! performance and energy 
efficiency. Sensors assigns short delays [as low as 
five minutes) for times when the space is usually 
vacant, and longer delays lup to 30 minutes! for 
busier times. 

Application 

DT-300 Series Dual Technology Sensors have the 
flexibility to work in a variety of applications, where 
one technology alone could cause false triggers. 
Ideal app(ications include ctassrooms, open office 
spaces. Large offices and computer rooms. The 
DT-300 Series mounting system makes them 
easy to install in ceiling tiles or to junction boxes, 
providing the flexibility to be used in a wide range 
of spaces. 

Sensors work with low-voltage momentary 
switches to provide manual control 

Patented ultrasonic diffusion technology 
spreads coverage to a wider area 

LEOS indicate occupancy detection 

Uses ptug terminal wiring system for quick and 
easy installation 

Eight occupancy Logic options provide the ability 
to customize control to meet application needs 

Available with isolated relay for integration with 
BAS or HVAC 



Specifications 

Wiring & 
Mounting 

Controls & 
Settings 

Coverage 

Ordering 
Information 

Pub. No. 14906 

2 1 M C N A C  
Ultrasonic frequency: 40kHz 
Time delays: SmartSet Iautornatic), fixed 15, 10, 
15.20, or  30 minutes], Wak-throughnest Modes 
Sensitivity adjustment: SmarKet lautomaticl; 
reduced sensitivity [PIRI; variable with trim pot 
(ultrasonic] 
DT-300's built-in light Level sensor: ten to 300 
footcandles 1107.6 to 3,229.2 lux) 
Low-voltage, momentary switch input for 
manual on or off operation 

Wirina Diaaram 

DT-300 contains an isoiated relay with N/O and 
N/C outputs; rated for 1 Amp B 30 VDCNAC 
Multilevel Fresnel Lens provides 360' cwerage 
for superior occupancy detection 
Mounting options: ceihng tile; t' square junction 
box with double-gang mud ring 
Max OT-300s per power pack: b 2 .  BZ-3 
Max OT-305s per power pack: B=3,BZ=b 
Dimensions: 6.50' diameter x 1.02" deep 
I1 14.3mm x 25.9mml 
UL and CUL Listed; five-year warranty 

Ceiling Mounting 

Product Controls 

Cwerags s h w  k maximum and rep ren ts  hall-step 
walking motion. Under ideal conditions. covarags lor hall- 
step waking motion can reach up to 10m f8. 

Tha tachndngy control bccupancy togid options are 
adjustable bj user. The standard settlng ruommendtd 
for must apptlcatlons requires both technalqlies to 
trigger on, dther to hold on. 

Cataloa No. Voltaae Current Coverage Features - - 
DT-3W 24 MClVAC U mA up to 1000 ftl 192.9 ma] Isolated rstay. hght level 

n DT-305 

Sensors are white and use Watt Stopper power pcks. Current consumption can be slightly higher when only ane senrar prr Fq 
power pack is usad. 



DW-200 Dual Technology Dual Relay Wall Switch 
Sensor 

L 

High sensitivity and dense coverage i L .@ , -. Multiple features such as selectable 

for exceptional perlonnance .< , 
walk-through, test and presentation 

'**-..a modes 
-a. 

Two relays for control of two SmartSet" technology for 
separate lighting loads or circuits increased energy savings 

- a  
Color-matched Lens and ' ' Part of a new comprehensive line of 
Low profile for  appealing design C . .  . - PIR, Ultrasonic and Dual Technology 

Product 
Overview 

Features 

Description 

wall switch sensors 

I I . . . . . . . , - ..,. ... - - -  . . .  ., . -  .. 
Bi-Level Control 

The OW-200 dual technology waU switch sensor 
combines the benefits of passive infrared IPIRJ and 
ultrasonic technologies to turn lights ON and OFF 
based on occupancy. It contains two relays for con- 
trolling two independent lighting loads or circuits and 
features our innovative SmartSetm technology. 

Operation 

The OW-200 fits in a single gang junction box. By 
default, when both PIR and ultrasonic technologies 
detect occupancy, lights turn ON automatically. 
Once !he lights are ON, detection by either technol- 
ogy holds lights ON until occupancy is no longer 
detected and the time delay elapses. Each of the 
DW-200's relays can control a separate lighting 
load and each can be set for either automatic or 
manual-ON. Oual ONfOFF buttons a ( l w  the user 
to manually turn on and off each of the loads. DIP 
switch settings allow for a variety of control options 
such as Auto-ON or Manual-ON, walk-through, 
and test mode. 

Detection Signature Processing eliminates fake 
triggers and provides immunity to RFI and EM1 

Zem-crossing on both relays for long relay life 

Vandal resistant lens combines precise coverage 
with durability 

Choice of Auto-ON or Manual-ON operation, 
selectable for each relay 

Selectable Smartset automatically adjusts time 
delay for maximum savings 

Selectable walk-through mode turns lights off 
three minutes after the room is initially occupied if 
no motion i s  detected after the first 30 seconds 

Selectable test mode a l l o w  quick and easy 
adjustments 

The DW-ZOO features a built-in light level sensor 
that controls the second (secondary] relay. If ade- 
quate daylight is present, the sensor will hold 
secondary lights off until daylight levels drop, pro- 
viding increased energy savings. The OW-200 
satisfies energy codes requiring bi-level or daylight 
control switching. The two relays in the sensor give 
it the ability to control two lighting loads independ- 
ently. This provides #I3 switching where the user 
can achieve half-lighting [or another desired 
portion] From a single switch. 

Applications 

The DW-200 has the flexibility to work in a variety 
of applications where one technology alone may 
not be sufficient. In  addition, its dual relays allow 
bi-level witching or control of a secondary load. 
Common applications include small and executive 
offices, small and medium conference rooms and 
lunchbreak rooms. This sensor i s  also a perfect 
choice for ADA compliant buildings due to lower 
mounting height requirements. 

Selectable audible alert for impending shutoff 

In automatic mode, sensor returns autornati- 
cally to Auto-ON afler lights are turned off 
manually; ideal for presentations 

Four occupancy logic options give users the 
ability to customize control to meet application 
needs 

Features built-in light level sensing with simple, 
one-step setup 

Override mode allows sensor to operate as a 
service switch in the unlikely event of a failure 

NEMA WD 7 guideline utilized for cwerage 
testing 



Specifications 

Controls & 
Settings 

Wiring 

Coverage 

Ordering 
Information 

120/230/277 VAC; 50160 Hz 
GI 120 VAC, 0-800 W batlast or tungsten.ll6 hp 
B 2301277 VAC, 0-1200 W ballast 
Time delays: Smartset [automatic], fixed 15, 15 
or 30 minutesl. wak-through. test-rnode 
Coverage: PIR Major motion 35'x 30' 

PIR Minor motion 20' x 15' 
Ultrasonic Major motion 20'x 20' 
Ultrasonic Minor motion 15' x 15' 

Product Controls 

DW-200 Bi-level Level Wiring 

Catalog No. Color Voltage 

DW-ZDD-w White ~ Z M J M T ~  VAC: wbo HZ 

1 DW-2mlA L t . h o n d  

W-200-1 b V  

C] DW-200-G 1 Gmy 

[7 DW-zoo-B I Black 

One A5P-211 slnglc-gang crmr plate included. 0rd.r ASP422 for bl 
d t h  switch optbn Ispacify colwl. 

Pub. No. 23202 

Sensit~ty adjustment: PIR [higtdlowl, 
Ultrasonic lfully variable] 
Dimensions: 2.73' x 1.76' x 1.83" 
169.3rnm x 44.7mm x b6.5mmI L x W x D 
UL and CUL listed; five year warranty 

DIP Switch Settings 

DW-200 Two Circuit Level Wiring 

R0.w 
Far b t d  performanu. Wan StotapperLeqmnd recornmnds 
uJng thb sensor in spatas m Iaqw lhan 18' x 15' 

Load Rating 

a 23/21? VAC. O-IZW W bllast 

ank 2-gang c m r  pbta. A5P-432 for Z-gang c m r  plate 

-.wrttaloppu.com 
8 0 0 . 8 7 9 . 8 5 6 5  



Convenient access to 
digital adjustments 

Compatible with all 
electronic ballasts 

f---i 

Multiple fixture W>!+ 
101 . 

mounting choices 

Product 
Overview 

Features 

Modular design with mix and match 
module, Lens and accessories 

Description 
-- - 

The H0300. HB330. HB340. HB350, HB340-B and 
HB350-I3 sensors controt lighting in high mount 
areas. The sensors turn lights on and off based 
on occupancy, and install directly to industrial 
T5 or TB fixtures via surface mount, a snap-in 
connector which mounts through a 112' knockout 
with 18' leads to the back box, or optional 
Extender Module. The modular lenses required 
to operate [ordered separately] are specially 
designed to provide reliable coverage from a wide 
range of mounting heights. 

Operation 

The HB sensors utilize Passive Infrared [PIR) 
technology to sense occupancy. Detection occurs 
when the HB senses the difference between 
infrared energy in motion and the background 
space. Lighting autornaticaly turns on when 
occupancy is detected. After a user-specified length 
of time when no occupancy is detected, lighting 
automatically switches off. 

Front access to DIP switch settings for time and 
sensitivity adjustment 

ASIC technology reduces components and 
enhances reliability 

Pulse Count Processing eliminates false offs 
without reducing sensitivity - Detection Signature Analysis eliminates false 
triggers; provides immunity to RFl and EM1 

a 

Flying leads for easy installation 

Modular Design 

The HE sensors are modular and are comprised 
of a line or lowvoltage sensor module (H6300, 
HB330, HB340. HB3501. a lens IHBL1, HBLlM, 
HBL3. HBLII) and any mounting accessories 
needed. Modularity ensures the ability to get 
exactIy the right voltage control and coverage 
pattern required. Substituting different snap-on 
lenses during field installation allows customers 
to easily adapt the HE sensor to any application, 
or for fixture manufacturers to install the module 
directly onto the fixture at the plant, leaving the 
snap-on lens for field installation. 

Applications 

The variety of interchangeable Lenses for multiple 
coverage patterns, choice of line or tow voltage 
modules, and accessories that provide alternate 
installation options give Watt Stopper HB sensors 
the flexibility to maximize energy savings in most 
high mount areas or  warehouse applications to 
support sustainable 'green' building practices 
such as LEED. 

LED indicator of occupancy detection for easy 
verification of coverage 

Utilizes Watt StopperRegrand Zero Crossing 
Circuitry to reduce stress on the relay and 
increase sensor life 

Compatible with all electronic ballasts 

No leakage to toad in off mode for safety 



Specifications 

Assembly & 
Mounting 

Wiring & 
Connections 

H8300: 24 VDC Dimensions HB3XX Module: 3.93" x .73" (100mrn 
HB330: 208/2&0 VAC multi-phase, 40 Hz x 18.6mrnl Diameter x Height 
HB340: 3.471480 VAC single/multi-phase 60 Hz Dimensions HB3XX-B wfiunction box: 3.93' x 
HB350: 120/277 VAC single phase. 60 Hz 1.91' IlOOmm xd8.6mml Diameter x Height 
HB340-B: 347/480 VAC single/rnulti-phase 60 Hz Dimensions with junction box and lens H83XX- 

w/Back Box Ix-B: 3.93' x 2.6g I99.8rnrn x 68mrnl Diameter x 
HB350-B: 1201277 VAC single phase, 60 Hz Height 

wlBack Box UL and CUL listed; five-year warranty 
l7me delay adjustable 15 seconds to 30 minutes 
18'  tinned wire Leads, 18 AWG 

HB3xx Assembly HB3xx Fixture Mount HB3xx Surface Mount 

ULr 

& 
HB300 Low Voltage Wiring HB330 & 340 Wiring 

HB350 Line Voltage Wiring 

Y 

I al 

Lbt  

Ordering High Bay Occupancy Sensor Standard Modules 
w 

Information 

P/E@E NOTE: 1. For a complete working system, separately order the correct lens for your appucatlon 
Ism Lenses cut sheetl. 

2 When preparing P.O., order parts as u p a r a t ~  Une Items (0.g.. HBJW, HBLl. HBEM31 
3. PA- rhlpped sepratuly. 

pub. No. 25902 wnw.vmttstopper.com 
0 0 0 . 8 7 9 . B L B S  



BZ-100 Dual Voltage Power Pack 

Fully self-contained 
transformer and relay Hold ON and Hold OFF 

Overcurrent protection 
Zero crossing for llow voltage] 
reliability and 
increased product Life 

Product 
Overview 

Dual 1201277 VAC 

Plenum rated 

Description 

The 02-100 is a full-featured power pack providing 
24 M C  opemting voltage to Watt Stopper's low 
voltage occupancy SenSOE. In addition, the BZ 
enables special hold-ON, hold-OFF and load shed 
applications when used with lighting control panels 
or building management systems. 

Operation 

The BZ consists of a transformer and a high- 
current relay. The transformer has a primary high 
voltage input of 120 or 277 VAC. The secondary 
output, which pmvides the operating power for 
Watt Stopper occupancy sensors, is 24 VDC. 150 
m A  This 150 mA output is available with the power 
pack's relay connected. The power packs receive 
input from occupancy sensors or light l w e l  
sensors and switch lighting on and off. For 
example, when an occupancy sensor detects 
motion, it electrically closes an internal circuit 
which sends 24 YDC to the power pack. This closes 
the power pack relay and turns the lights on. 

Self-contained transformer relay system 

Primary high voltage input of 120 or 277 VAC 

LED indicates status of relay or if there is a low 
vottage overcurrent 

Hold-ON and hold-OFF inputs integrate with 
lighting control panels. EMS and other building 
systems 

Hold-OFF input can provide load shedding 
function 

Plenum Rated 

The BZ is UL 2063 plenum rated with teflon coated 
low voltage leads and plenum rated plastic. This 
means that the power packs do not need to be 
installed in  the junction box, but can be installed in  
the plenum. They are housed in ABS. UL-rated 
94V-0 plastic enclosures. 

Applications 

BZ power packs can control lighting circuits, self- 
contained air conditioners, pumps, fans. motors, 
VAV systems, motorized damper controls and 
setback thermostats. The hold-OFF input can be 
used to perform load shedding. During a power 
alert or during peak demand, a signal from a BMS 
or utility meter triggers the BZ to shed non-critical 
Lighting loads, The hold-OFF function also works 
with a security system to hoLd some tights off 
during a security walk-thmugh. The hold-ON input 
is ideal for retail and commercial facilities that 
want to hold certain Iighting ON during normal 
business hours. After-hours, a time clock signals 
the BZ to no longer hold lights ON, allowing occu- 
pancy sensors to resume control. 

Hold-ON input enables method to override 
occupancy sensor and hold lighting ON 

* Zero crossing circuitry for reliability and 
increased product life 

UL 2013 plenum rated 

Can be installed directly in plenum for 
cost-effective installation 

112 inch snap-in nipple attaches to standard 
electrical enclosures through 112 inch knockouts 



Specifications 1201277 VAC voltage input 
Secondary voltage of 26 VDC 
Secondary output of 150 mA [with relay con- 
nected] 
Low voltage Leads are rated for 300 volts 
Hold-ON and hold-OFF inputs for  integration 
with lighting control panels, BMS, and other 
building systems 12-26 VDC] 

System Layout Installation Diagram 

& Wiring 

Hold-OFF & 
Hold-ON 

Applications 

Ordering 
Information 

Installation 
Notes 

Pub. No. 14466 

High voltage urhnaction made 
inside J-box 

UL-rated 96 V-0 plastic enclosure; units am 

grey 
UL 2043 pIenurn rated 
Dimensions: 1 .dm x 2.75' x 1.6' 140.6rnrn x 
69.9mrn x &O.bmm] with a 112 inch snap-in 
nipple 
UL and CUL listed; FN~ year warranty 

Wiring with Occupancy Sensor 

Load Shed [Hold-OFF) Application for Open Office Spaces 

The ciccuparq wnsor, connected to each BZ, bops 
all Lights on when the space is arupicd. 

Hold-ON Retail Application 

.... -...--.--.- 
I 

- 
During store hours, a J g ~ l  from a time clcck to the 
BZ hDl& lights on. regardless o l  occupancy. 

HErn- 
- La- 

When the b a d  shed cwnmand b g b n  Iby utility meter. BUS, 
etc.1. Lights c o ~ u t e d  to the BZ2 are held OIL Remaining 
tights, IBZll a r t  wntrnlled by occupancy sshulr. 

After hours, thm c k k  schedule canceb the hold on and 
occupancy semr control takes wer. 

Load Ratinqs 
- 

Calalog No. Input Voltage Ballast IAl lncan [A1 Motor [HPI Output 

BZ-100 I 1201277 VAC: 60 Hz 20 20 t 24 VDC: I50 mA** 

1 Hp rated at 120/250 VAC. '* Output is 150 m.4 with relay connected. 

1.ALL Watt Stopper power packs should be installed in accordance with state, local and national electrical 
codes and requirements. 

2 Power packs are designed to attach to existing or new ekctrlcat enclosures with .5- 125.40rnml knockouts. 
[Check electrical codes in your area.! 

3. Most applicalions require UL listed. 18-22 AWG. 3-conductor, CLass 2 cable lor low voltage wiring. For 
plenum return ceilings use UL listed plenum-appmved cables. 
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FULL MODULIITION, 
HIGH EFFICIENCY HOT WATER 
SUPPLY AND HYDRONIC 
HEATlllC BOILERS 
The gar-fired Futera Ill brings the f ield-prm perfom 
ance of Futera Series boilers and water heaters to even 
higher levels of efficiency and reliability Featuring full 
modulation with 4:1 turndown, the Futera Ill supplies 
the precise m u n t  of heat necessary to maintain 
desired budding temperature by matching heating 
demand without over-firing and wasting energy. 
There dependable easy-toservice boilers haare rugged 
construction aml sleek, stainless steel jacket design, 
Mbdds range from XKI - 1999 MBH. If you're looking 
to maximize efficiency, reliability and flexlbllity in 
domestic hot watw and hydronic heating applications, 
h e  Mera I l l  is your heating solution. 



Proven Pilot Ignition System 

Smart Service Design 
Large apaaty in a small fmtprint 
offers gnrater fl wibirity ad ease 
of installation in a spacesaving 
design that leaves more elbowroom 
In the mechanical room. lhe rugged 
framework base is designed to fit 
through a standard doorway- A 
variety of venting options provides 
added installation flexibility. 
Quick-release latches allow for 
easy access to all components 
to make short work of service 
and maintenance 

The futera I11 rnodulati&en'es uses a &men pilot 
with intempted spark ignitlon and W flame detection. 
The W detector and ignttw assembly provide highly 
reliable ignition and eary wvice.This importam 
design feature pmfdes longlife reliability. 
An observation port allows easy inspection of 
the flame at the top of the boiler. 

Reliable Heat hehanger 
-- - , 

design, heat exchanger with 
bronze headers and fitting 
that prevent nrst and cormion 
the life of the M r . T f i e  unit 

is also equipped with h e  drain 
valves, b e d   tub^ are industrial grade 
copper rn flns and tubewalls fmed 
as one, pmviding better heat transfet- 
~ t u b e i s d k d i n t o a ~ ~ -  
standad on all Futwa boflerslheluk 
are 'd~ddy field replaceable, The 
gaslsetlas heat exdwngw is superior in 
design, durability and senriceability - 
each is hydrostatically tested, approved 
and stamped for 160 psi ASME operatian, 





Symmetric Air/Fuel Coopling 

Input % 

100% f in lnpuf dom to Tw. 

755s T ~ U W O  a., mwmgn, onta~o LE. 114 
lbl (805) 6706888 Fax (865) 670-5762 

a NaVl Rm Street. (Yestfbbl, Yd 01085 
Tel (613) 5BB9511 Far (413) S9613 

T h e b o a e r w i O o p e r a t e ~ ~  
dangerous emissions with the flue 
or air inkt significantly blocked. The 
Futera Ill will react to a change in air or 
fud flow, from any cause, by reducing 
its input while maintaining high 
combustion quality. This feature, while 
providing a high degree of safety, 
r&ces sensitivity to flue installation 
and alkfws use in areas of variable air 
inlet pressures with no degradation 
in performance 

In the Interest of product lrnprmemmt. RBI reserver 
the right to meke changer wrthaut notice. 







I 
The KMD chiller offers high reliability, 
improved energy efficiency, low sound 

I; 
levels, improved corrtrols capability, 
'Weased application f texibility, and 
ease of instellatlon. This is all due to irs 
advanced design, low speed-direct I:,: rln've compressor, and proven 

1 '  Sries  RTM chiller performance. 

The Next Generation- 
Olesigned for You 
'me fourtfi generation of the successful 
w&r+xmied Series R chiller products 
ttes sew3ral benefrts over the previous 
design. Ywr suggestions led to the 
improvements we've incorporated, 

energy efficiency 

,s 
for  I m r  operating and life cycle 

i . -. costs .. .. .- . .-- ; CH530 controts. with touch-screen 

- Less smsitivity to water 

and advanced manufacturing 
processes provide excellent reliability. 

Tmne's he5cal-rotary compressor has 
an excellent reliability rate of over 99 
percent in the first year of operation. 
Over 60,000 commercial and industrial 
chiller installation. and 100,000 
compressors operate worldwide.This 
reliability is achieved through the use 
of a directdrive, low-speed, semi- 
hermetic compressor with only three  
moving parts. 

With no gearboxes, shaft seals, or 
shaft-alignment problems, there is less 
chance of failure. In addition, the 
semihermetic design means that the 
cornpressbr motor operates in a cool, 

%- ,& 
industry-leading RTHC. W i  the 
Series R Compressor, control over 
the chilled-water temperature is 
increased, sirnuItanmusly reducing 
annual operating casts. 

Tram offers suparior full-load 
performance and optimized part-load 
performance. Energy efficiencies at or 
below .60 kW/ton at ARI conditions are 
available throughout the product 
tonnage range. These full Load 
efficiencies are comparable to most 
centfigals, with part load efficiencies 
exceeding most. 

Sound- 
Lower Sound Leveh Thrwgh 
Compressor and Chiller Design 
. . 

Trane has a proven track 
'n mrd of continuously 

clean, and constant-temperature 
environment. 

The W530 controller features the 
Adaptive Control microprocessor, 
which has the ability to keep the chiller 
online, producing reliable cold water 
during extreme opemting conditions 
Men other chillers would usually trip 
off. 

Energy EfFiciency- 
Reduced Annual Opemting 
Ewe== 
The use of advanced heat-transfer 
technology with innovations in 
rizfrigerant distribution has allowed the 
S&ea R c W e r  to aahieve rarord 
efficiency levels, hen higher than the 

improving the sound levels ' 

of water chillers. With the 
RTHD, sound generation is 
less of a consideration in 
the choice of compressor 
technologies. 

One primary design goal of 
the RTHD was to further 
reduce sound levels over 
previous markaplace 
designs. To meet this goal, 
the compressor was 
designed to minimize 
mund generation, and 

chiller components were optimized to 
reduce sound propagation throughout 
the system, using isolation mounts 
and system configmion optimization. 
The resutt is e water chiller with 
reduced sound and vibration levels 
and improved tonal qualities. 

The Integrated Comfort System 
The watercooled Series R chiller, with 
the CH530, makes a powetful 
combination wSth the Trane Tracer 
Summit Building Management System 
to become part of a Trans Integrated 
Comfon system (ICS). An Integrated 
Comfon &em is a building comfort 
system comprised of Trane WAC 
equiprnew, integral unlt mtrollsrs, 



wen as singlesot.& warranty and 
service. 

w e t h e r  you are replacing a chiller or 
adding one to any centrally controlled 
plant the Tracer CH530 chiller 
controller offers 8 wide range of 
interface options. Its ability to 
communicate with other systems 
using industry-standard control signals 
allows you to upgrade the control of 
your chiller plant regardless of your 
current control system. 

LEEDm Certiflcetlon 
Due to h energy efficiency and use of 
HFC-134a, the fourth generation Series 
R Chiller can move you forward on 
your path to LEED Building 
Certification. Both full- and part-bad 
performance of the RTHD exceed the 
ASHRAE 90.1 standard, which LEED 
uses as a baseline. 

The RMD has features and capabilities 
fhat can contribute to LEED points in 
these additional areas: 

1. Water-use reduction 

2. Renewable energy 

3. Measurement and verification 

Quality 
The Trane facility in Pueblo, Colorado, 
is IS09[#ll Certified. This level af 
dedication to quality is whet chilfer 
owners have come to expect from 
Trane chillers. Each Serles A chiller 
goes through extensive factory testing, 
virtually eliminating startup probkems. 

Reduced Maintenance- 
Less Time and Money 
Every Year 
The only required rnalntenance for the 
RTHD is an annual oil analysis. The 
only recommended maintenance 

\ include8 cleenfngthe condenser tubes 
as needed. The semihermetic design 
allows thecompressor to be driven by 

Unlike some competitive geardriven 
helical-rotary and centrifugal chillers. 
Trane's directdrive design eliminates 
the need for a gearbox. thus 
eliminating the need for gear 
maintenance. 

The Adaptive Controlm 
microprocessor also helps reduce 
unnecessary maintenance by 
monitoring, protecting, and taking 
corrective action so that the chiller 
stays on-line when you need it the 
most. Service calls for nuisance trip 
outs are virtually eliminated. 

Ease of Installation 
The compact Series R chiller is an 
excellent choice for any retrofit or 
replacement job. It is smaller than 
most chillers it might replace, and 
easier to  fit into existing buildings 
All units fit through a standard double 
width door. For extremely tight 
installations, the standard bolt- 
together design allows for easy unit 
disassembly. 

The decreased weight of the new 
generation Series R reduces the 
requirements for Ilfting, rig~ing, and 
installation. 

Extensive factory tasting helps ensure 
trouble-free startup, resulting in lower 
installation costs and faster job 
completion. 

Contra k 
Tan& CH530 chiller control with 
Adaptive Control microprocessor is 
one of the most advanced chilIer 
controliers available in the indusm. 
With LCD touch-screen accass, a!l 
operating information and reports are 
viewed using a scrolling display, with 
easy access to inputs and outputs. This 
makes it one of ths most versatile and 
user-friendly control panels on the 
market The CH530 display is also 
available with e choice of multiple 
languages. 

Adaptive Controls provide internal 
control logic that monitors operation 
of the chiller and keeps it running 
during extreme operating conditions. 
While controls on other chillers 
generally shut the machine down, the 
Trane Series R chiller modulates 
system components, keeping the 
chiller online producing reliable chilied 
water, while optimizing chiller 
performance and providing notification 
of the condition. 

T 

I 

Applications- I 

Operation and Control , 
Advantages for Most Any I 

Application I 

The highfy reliable semi-hermetic 
d&gh with excellent lift and linear- 
unloading capabilities, as well as I 

CH530 fedforward and Adaptive I 
I 

ControlsTM, and the Electronic 
Expansion Valve, allow the Series R 

I 
I 

chiller to  be used in a wide variety of 
applicatjons including: . . .. j I 
Comfort Cooling-bedgned for 
Relbbility, Energy Efficiency, and 4 
System D d g n  Optimization 
Most cornfort-amling applications . -&,A 
consider reliability and energy 
efficiency above alt else in the design 7 
r-ment8. Wrth proven reliability I 
and indushy-leading chillerefici%ncy, . . , d. 
the RTHD is perfectly s u - M  for these 
appkations. 

1n-d Pr- CoolingjW 
Temperatureproceas-ReAabka - 
O m o n  wSt)l Aght Confro! of : 
Temperatures 



matches mrn requi*and In w vff& to l o r n  refrigerant 
ra@dh/ adjusts to rnstch4-k changes e46, refrigt~ant cost tunit a d  
seen by most praasses. --+'"'life cycle), and increase energy 

I c s / l h e r m a f m  .-' 
Hel ica l+~ta~/  c h i k m  In general are 
ftequently used In partial or full 
t hemaho rwe  applications because 
bf thdr  %xcetlentobmpmcsm TtR 
(opetating temperature range) 
capability. High reliability and low 
maintenance means thermal storage 
applications are possible without a 
full-time operationfmalntenance staff. 
and Summit Controfs can notify a 
cornpuler or pager of any system 
Issues. 

Heat Retovery 
The R'I'HD compressor lift capabilities 
also play well in heat recovery, or just 
high-temperature condenser 
applications. Building energy saving 
initiatives such as using condenser 
water for reheat {dehumidification], 
preheating boiler water, and providing 
domestic hot water are compatible 
with its temperature capabilities. 

Refrigerant- 
The Right Refrigerant for 
the Chiller 
The MMel RTHD medium-pressure 
chiller was tbe second generation of 
the Water-Cooled Series Rmchlller 
specificalty engineered to us$ h e  
medium-pressure alternative 
refrigerant HFG134a. This choice 
allows the RTHD to meet your 
performance requirement$ 

dkiency, the RTHD was de&ned to 
use lerss refrigerant (2 lbhon on 
average) than ather hil lers of 
comparable capacity. This also mwns  
less service time to evacuate and 
charge the refrigerant sy9ten-1, as welt 
as lower replacement costs 

System Design and Comd- 
Greater Application Flexibility 
for Increased Savings 
First-cost- and operatingcost- 
minimizing system-desigs concepts 
are catching on as thelr uaiidity is 
proven through applications. Thew 
designs can provide lower 
costs and mare efficient system 

traditional design methods and past 
chiller technologies. The concepts 
id&: 

her-than-normal design chilled 
leaving-water ternpemture l higher ; 
evaporator &Jta TT) 

Higher-than-normal design 
condenser leaving-water 

d* T) 

f heYrmel storage 

. .- 'kt, 

Series evaporator andfor conde-r 
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Prrpared For; Date: July 09, 2008 
All Bidders 

Pmpbsal Number: El-885-1 

Job Name: 
Howard County Detention Cenfer 

De/ivery Terms: Payment Terns: 
Freight Anowed and Prepaid - F.0.B Factory Net 30 Days 

Tram is: pleased to prwide the end& proposal for your review and approval. 

Tag Data - Water-Cuoled Series W) (Qty: 2) 

Prudud Data - ~abr-Cooled Series R(TM) 
Item: A4 My: 2 Tag(s): 150 Ton opt#2 

WaW-Cooled Series R(TM) 
Water Chiller Business Unlt, Pueblo, CO 
North America dlsbibulbn - Canada 8r US 
CNL Listing 
ASHRAE 90 1 compliant 
ARI certified 
ASME Pressure Vessel Code 
Refrigerant Isdation Valves 
Facmy Insulafion - All Cold Pa* 
English 
Standard Safety Devices 
Full Factory Refrigerant Charge (134a) 
SMnk Wrap 
GI Eveporetor 
Internal and External Enhanced Evap Tube 
3 Pass Evaporator 
Fluid type = water 
Left Hand Evaporator Connection 
Standard Grooved Pip 
150psillO 5Bar Evaporator Water Pressum 
Dl Condenser 
Enhanced Fin - Copper 
2 Pass Condenser 
Fluid type = wabr 
Left Hand Condenser Conndon 
Standard Grooved Pipe Connection 
1 SOpsU10 5Bar Condenser Water Pressure 
209 Volt60 H-3 Phase 



HanrardCwr4yhtfmUmCenter July OD, 2008 
Wye-Delta Closed Transition Starter 
598 Max R I A  Unit Munted Starter 
Mech Dlwnnect Switch 
Nema 1 Enclosure with MRLA 598 
Dyna-VtewIEng Trsh 
E X .  Ch Water i3 Curr Llm Setp - 4-20mA 
Programmable Rdays 
Chilled Water Reset - Return Water Temp 
150 psi N W-1 Flow Switch x 2 (Fkl) 
1st Year Labor Wart Whole Unit 
Factory Startup 



bm:  A1 Qty: 2 Tag@): t60 Ton optBIZ 



RTHDBlClDl Tag: 150Ton opM2 
Part Load Performance 

NPLV = 0.588 

Evap Evap Evap Evap Cald Cord Ctmd Cond 
100 150.0 44.0 56.0 298.6 5.9 85.0 96.4 375.0 8.5 97.5 0.650 
75 112.5 44.0 52.8 298.6 5.9 75.0 83.4 375.0 8.7 64.8 05 '6  

- 

I 

Note: 

Veskm: 2.6 July 10.2U08 
TRANE Wabr-Cooled Serbs R(TM) Chiller 

25% point Is calculated per ARl standard. Minimum chiller load point is 
greater than 25%. 



Product Data - Commercial Rooftop Air Condltbnlng U n b  (MMranga) 
All Units 

DX Cooling With E W c  Heat 
40 Ton Unit 
460 Vdt-60 H a - 3  P h m  
High4tickncy thmwaway filters 
0-100% Economuer 
E m  Control wlcwnparetive enthalpy 
2.00" 151 mm] Spring isolators 
Supply and Raturn n wtth VFD and Bypass 
Programmable Night Setback S e m  with System Function Lights for VAV {Fkl)  
Low Ambient Damper@) Control 
UL approval 
Nonfused Unk Disconnect Switch 
High capacity evaporator d l  
Generic Building Automation System W u l e  
Access doors 
Solid double wall cons tmdhn  
Adapter Curbs to Mammoth units 

Item: 81,B2 Qty: 2 Tag(s): RTU-1, RTU-4 
70 kW Electric heat 
100% Exhaust - 7 1/2 Hp wtth S t a m  
600 rpm - Exhaust fan 
15 Hp - Supply motor 
900 rpm - Supply fan 

Item: BS Qty: 1 Tag(s): RTU-3 
50 kW Electric heat 
100% Exhaust - 5 Hp wtth Statitrac 
500 rpm - Exhaust fan 
10 Hp - Supply motor 
800 rpm - Supply fan 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total Net Prlce (Exduding Seles Tax) Two Chillers. 
Deduct to go to 150 0pMl 675 kW/Ton . . . .  

Three Rooftop Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  
Deduct to provide exhaust fans in Iku of return fans. , 

Thk proposal and prfclng are based on shipment of all products (not including field labor) by no later than 3rd 
quarter of 2008 year. 

Sincerely, 

Darryl Hockstra - Trane 
9603 Deerem Road, Suite 400 
LuthenriUe Tlmonium, MD 21093-2155 
Phone: (410) 252-81 00 
Fax: (41 0) 252-7330 

This proposal is subject to your acceptance of the attached Trane tetrns and conditions. 



Honeywell 

NXS 

Variable Frequency Drives W D )  accept a confrd input and 
then output tailwed mbPl signel(s) to operate as many as six 
de*s (fans, pumps, etc.) with maximum e fidency. 7?w WD 
can be fieldprogrammed without any extra devices or 
computer mnecb'ons. 

SPECIFICATIONS 
Wiring: 
0 Wire Type and S k  is Model and Application Dependant 
O For NXS details, see form 63-2600. 
Powr Supply: 
P 208240Vac, 45% Hr, +lo%, -15%. 
n 380-500 V~C, 4 W  HZ, +lo%, -1 5%. 
0 525690 Vat, 4!j-66 HZ, +lo%, -15%. 
Amblent Ratlngs: 
O Temperature Ranges: 

O Operating: 14°F to 104'F (-10°C to 4O"C). 
0 Storage: -40'F to 140°F (40% to 60°C). 

0 Humidrty Range: 5 to 95% RH (non-condensing). 
Controt Inputs: 
P Voltage (Analog): G10 Vdc, 200k ohm differential. 

O Resolution: 0.1%, f 1% accuracy. 
a Current (Analog): 4-20 mA, 250 ohm differential. 
Cl Digita!: up to six, 24 Vdc, positive or nag& logic. 
Control Output: 
O Reference Voltage: lOV, +3%; maximum load 10 mk 
O Auxiliary Voltage: 24V, k15%; maximum 250 mk 
O Current (Analog): 0.20 mA, 500 ohm maximum. 

O Resolution: 10 bit 
0 Accuracy: Q%. 

0 Relay: Two programmable changeover relay outputs. 
0 Switching Capacity: 24 Vdc, 8 4  250 Vac, 8A; 125 Vdc, 

0.4A. 
Q Digital: Open collector output, 50 rnA, 48V. 
Motor Connectton: 
0 Continuous Output Overload Current 
0 Low: Maximum ambient temperature: 104'F (40°C); 

1.1 x IL (low overload current). 
0 High: Maximum amblent temperature: l Z ° F  (50%); 

1.5 x I (high overload current). 
o Stlmnp 
0 Low ~ v e r l d d :  150%. 
0 High Overload: 200%. 

0 Starting Current 2.0 x 1" 2 saconds every 20 seconds if 
output frequency is less than 30 Hz and temperature of 
heatsink is less than 140°F (up to 400k W). 

O Frequency: 
R Range: CL320 Hr 
0 Resolvtion: 0.01 HL 

Switching Frequency Range: 
0 Up to and including 40 HP: 1 to 16 KHz (defautt 10 kHz). 
0 50 HP and higher: 1 to 10 KHz (default: 3.6 kHz). 

Variable Frequency Drives 

7-- .. - I -  . - Y -  - -1 
\ 

.l -, i - SPECIFICATION DATA 

FEATURES 
Seven configurable appltcations bulit In. 
Easy comrnlaslonlng through s o M m  or c o d  panel. 
Devlces can be waltmounted or panelmounted. 
Eleven protective functions (see Form 63- 2600, Users 
Manual, Technical Data section). 
ComImctSke. 
lnsuiated gdk bl-polar transistor (IGBT) technology. 

Mounting: 
D Mount bettically on a wall or other Rat surface using four 

screws or bob sized for the partiwlar unit 
Approvats (Model Rependant): 
D NEMAI. 
0 NEMA12. 
O Underwriters Labratones, Inc. (UL) 
O Canadian Underwriters Lakratories, Inc. (CUL). 
Cl CE. 
Accessories: 
0 32W27-001 WI Fiiter for NXL units up to 3HP, 460V. 
O 32CW328-001 Panel Mount Kit, NEMAl2,6 R 
0 32006629-001 Blank Display. 
5 32006629002 Alphanumeric Display. 
Q 32CKE-629-003 Seven-Segment Display for NXL. 
O 32OOW3M101 Lonbus Card. 
O 32006630-002 Modbus Card. 
O 32006630403 110 Expander Card, 2R0 (NOINC). 
O 32KlE3MO4 110 Expander Card, 6DIm0 Programmable. 
0 32006630-005 110 Expander Card, 6DI, 1DO,2AI, 1AO. 
D 32ME630-006 UO Expander Card, 1 RO (NOMC), 

1RO (NO). 
O 3200663C-007 VO Expander Card, 3R0 (NOINC), 

1 RO (NO). 
0 32W30-008 110 Expander Card, 1Al (mA), 2.40 (mA). 
0 32006662-001 NXL Demo Case. 
0 32006662-002 NXS Demo Case. 
0 3 2 0 ~ 0 1  Conkol Module, NXS. 
0 32006803-002 Fan Assembly, up to 7.5HP. 
0 3200680W3 Fan Assernbfy, 10-20HP. 
0 32008803-004 Fan Assembly, 2540HP. 
0 32OC6NSOO5 Fan Assembly, 50-75HP. 
0 320W3-006 Fan Assembly, 100-1 50HP. 
O 32006803-007 Power Module, 1.5HP, 4 W .  
O 32008803-008 Power Module, 2HP, 460V. 
O 32006803-009 Power Module, 3HP, 460V. 
0 320W3-010 Power Module, 4HP, WV. 
0 32006803-011 Power Module, 5HP, 4 W .  
O 32006803-012 Power Module, 7.5HP, W V .  
O 32006803-013 Power Module, IOHP, W V .  
P 32OO6€W-O14 Power Module, 15HP, 460V. 
0 32006803-015 Power Mdule, 20HP, 460V 

Q US. R Mered Trademark 
2003 Hoceywdl Intandona1 Inc 

All ig &Reserved 



NXS VARIABLE FREQUENCY DRIVES 

Accessories (continued): 
P 32006803616 Power Module, 25HP, 46OV 
O 320680241? Power Module, NHP, 460V. 
O 32006803-018 Power Module, 40HP, 460V. 
P 32035803-019 Power Module, 50HP, 460V. 
O 32006803-020 Power Module, WHP, 460V. 
O 32006803-021 Power Module, 75HP, 460V. 
P 32006803422 Power M u l e ,  I OOHP, 460V. 
O 32CM803-023 Power Module, 125HP, 460V. 
D 32006803-024 Power W J e ,  ISQHP, M V .  

Dlrnenslorta [in In. (mm)]: 
SIDE 

Fig. 1. Dimensions of the NXS Variable Frequency Drhres 
(See Te ble I). 

Table I. NXS VFD D l m e ~ l o n  Detalls. 



NXS VARIABLE FREQUENCY DRIVES 

Mmenslons [In In. (mm)]: 

Fig. 2 Olmensions of the NXS NEMAf Assemblies 
(See Table 2). 

Table 2. NXSIBypass Assembly Dimension Detalls. 

Number 
NXSM3 I5J 

m m  
NXS0030J 

I NXS0040J 
N m  
NXS00751 

MXU(SO1w 
NXSOf 50J 
NXS020A1 

1 NXS0250J 



NXS VARABLE FREQUENCY DRIVES 

1 NXS IVariable F m u ~  Drive; indudes standard RFI fib1 
I 

1 0007 I Motor (0.75 HP 1 No choke 
Power 1.0 HP 

1.5 HP 
2.0 HP 

3.0 HP lncludas AC line choke 

4.6 HP 
5.0 HP 
7.5 HP 

B 1208/230V, three-phase circuitry 

C 1575v, tJ~ree-phase circuitry 
J )4~v,vJith bypass 
K 12WV with bypass 
S 1230~, with bypass 

10 NEMA 1 Enclosure 

f 2  N E W  12 Endosure 
XX IVaries by model 

\ 

TYPICAL SPECIFICATION 
Altematlng current (AC) motom wlth squlmt lage 
rotom regulre a vartoble hquency control. The 
variable frequency drlve (VFD) shall ganerate the 
required varlable frequency through three maln Input 
vottage llnes c o n n M  to an LC Riter and dlode 
brldge. This shall produce a DC voltage for an 
insulated gate bl-polar translator (IGBT) brldge. The 
IGBT brldge shall produce a pube-wictth modulated 
(PWM) AC vohge for the motor. A mkroproc8ssor 
shall control the motor according to measured 
elgnats and conh1 commands set from the M D  
control panel. 

The M D  shall have seven programmable 
appllcatlons whtch can be modified uslng a personal 
computer-based comrnbstonlng tbol wtth an optlonal 
software package, or a control pane! with either an 
alpha-nurnerlc or graphlc LCD. 

The VFD shall be UL and CE approved. The VFD shall 
be include bullt-tn RFI filters and all modeb wtth 3 HP 
or more shall include an AC choke. 

NOTE: Refer atso to the Quick Selection Gulde 
(form 6b9251) 

p s:. 
Honeywell 

6b1300 B.B. 503 



The Facility Explorer FX Sewer expands the capabitities of the n[b0 Supevisw by providing addiional 

storage capadty and the ability to tie multiple FX40s together over the lacat Ethernet or the internet. 

FX Server is a software package that can be loaded onto a variety of third party PC or sewer 
hardware platforms. providing flexibility and 

options when designing the system. 



Expanding FXCO Applications 

For projects requiring more data storage spa* more 
concurrent users. andlor more graphics than a single 
n[kO can pmvide. the FX Semr can be used to p m v i k  

Additional data (alarm. trend] storage capability 

Support for an additional number of concurrent users 

Increased capadty for graphical user inter- 

For a larger project. one that requires more than the la3 
device capacity of a slngkt F)W. the FX Server a n  be 
usedtohternuttipleD(4Qstogether~Ethwnetbprwide: 

A single seat user interface for aU interconnected l%Os 

A master scheduler for al l  of the interrannected FX40s 

A central alarm and trend history repostkory for aN 
interconnected FX405 

For projects condsting of multiple bulldlngs. each ntn 
by an FX40 (e.g. school district, bank branches). the FX 

, 

SeFrrer can be used to tie these FX4Qs together over the 
internet to pmvide 

A singh seat user lnterfxe for all interoonneeted FX4Ds 

A master scheduler for all of the interconnected FX4Qs 

A central alarm and trend history repository for all 
interconnected FX4as 

System Requirements 

Each FX40 must be licensed with FX Enterprise 
Connecthrity Station Pack 

PC Platform 

Intel Pentium N 1 G k  or higher 

Windows NT 4.0 with Servim Pack 6.0 w higher or 
Windows 2(WO or Windows %F' Professional 

Internet Explorer 5.0 or later or Netscape 
Communicator 45  or later 

512 Mb minimum memory 

1 Gb minimum hard d h  

Video card capable of displaying 1024 x 768 
pixel resolution 

Ethernet adapter (10/1W Mb) with Wd5 connector 

Q 2005 Johnson Contmls. Inc. P.O. Box 123. Milwaukee. WI 53201 Printed in USA PUBL-3900 



The Facility Explorer FXUI Supervisory Controller offers a powerful and flexible 
supervisory control solution for a wide variety of system control requirements. 

The FX40 is designed to supervise a network of field controtlers to form a complete 

building automation system. and to allow Intranethternet access 

to the system via a standad web browser. 

Supported Inputs/Outputs 

Up to LD inputs and outputs can be directly 
connected to the FX4D. induding: 

Four Digital Outputs 

AU form C, SPDT 24 VAWDC QZA relays 

LED indication 

Six universal Inputs, which can be any of the 
following types: 

10k NTC 

0-1 OV 

4-20 rnA 

Dry contad binary input 

Communication Interfaces 

The FXW features multiple communication 
interfaces with support for the most popular 
HVAC field devke pmtmls. lnduded with the 
W O  are the following communication ports: 

1 Ethernet port (lQ/lW Mb) supporting 

f CPAP 

HTTP 
BACneP IPEthemet 

1 RS-485 port with N2 driver 

1 LonWorks* F I T 1  OA polt 

1 RS-232 port or optlonat Internal modem 
Wk baud autodiaVautoanswerl 



Supported Device Types 

The FX40 supports up to 100 devices on It6 armmunbtion 
trunks. induding any combination of the fobwing 
supported devlce typwr: 

NZ 
FX field devices fitted wtth N2 mmunlcaUon cards 
N2 ASCs (VMA DX-9100. UNT. VAV. AHU) 
N2 compatible devices (VND) 

tonworks 
I3 field devices fitted with LonWorks 
communication cards 
l Third party LonMark' compliant devkes 

m e t  iP/Ethernet 
N30 
Third party BACnet devlces compatible with 
D(40's PlCs statement 

Ful l  Suite of Building Automation and 
Control Features 

The FXW] teahrres a ~ 0 m p r e h e ~ i W  suhe of building 
automation and conbol features induding the following: 

Eventfwxupancy scheduling 
t'nding 
Alarming 
Totaliration 
Energy management 
l Network wide data sharing 

User access with password protection 
l Rich. graphical representation of system information 
l Time synchronization 

Custom control 

FX Workbench 

The FX40 cam be easily engineered using FX Workbench. 
FX Workbench can operate as a standalone application 
on a PC. or 11 can be served up by the flUO and be 
a d  using a standard Web browser. FX Woddxnch 

O 2005 Johnson Controls. Inc. 

features d i n e  automatic devke for LonWorks 
and BACnet devices. and an assisted import feature for 
N2 devices. 

The EX Workbench inducks -1 labor saving features 
to assist the engineering of the system. when using 
standard Facility Explorer applications. Including: 

Automatic linking of the field devkes' occupancy 
point to the FXCdl's scheduler 
Using check boxes to enablddisable point extensions 
Automatic system graphic creation and Linking to 
point information. 

Specifications: 

General 
im VAC. NIM HZ. 
25 VA 

Ambient Operating Canditions 
3 ~ t o l 2 2 " F ( 0 0 t o 5 0 ' C )  

5-95% RH (non condensing) 

-- LON BUS 

P.O. Box 123. Milwaukee. WI 53201 Printed in USA PUBL-3895 



TR~D!UM~ ~ j ! 8 d ~ 8 a k r t l o n b n  m m  Web SupervisorTM 

wlth support for IP-based protocols to third party systems 

Overview 
vykonW, powered by the mvohttionary Magare ~ r s m m r k ~ ,  is a sub of JavaTY-based produde design& to 
integrate a variety of cbkw and protocols Into a common dMbuled automation Bystem It incorporeles the 
Industry'a first s o b  technology to Integral% LonWorksm, BACnet", and v a d m  Internet W a r d s  In a 
common object model, embe&kd et the 6bntrollef level and suppted by a standard web b c m a r  Inkface. 
Vykon also lrtdwbs integrated network management tools to support the W g n ,  conflgurafion, Instslation, and 
-nartat of networks. 

I Applications 
The Vykon Wisb SupervkP Is a Uexible n e w  servef for system 4th multiple mrmckd &ICE stations, and 
prwldes optional dlrect communlcaUon to third party systems via popular IP based rmtm-ols Tl'm W b  
Supervisor k designed to hamess the poww of the t n t m t  and prcwtde efldent Integration of diverse systems. 
The Web Supwvlsw aaates a powrM neb& environment wilh camprshenshse database r n a n v n t ,  alarm 
management end messaging h. In addMon, the Web Supervtsor pmvWes an engineering envimmnt and 
graphical user -. A new optibnal f a a m  supporta Ethernet based drfvws dkedy in the Web SupaWr.  
Thsse lndude BACnet W, OPG (dht ) ,  Mdbus TCP, end SNMP. 

Features 
CMrect Ethernet based driver support for BACnd W, OPC (Cllenl), 
FAodbus TCP, and SNMP. Twnty-five points for each driver are 
I d u d d  with thb WS-OSD option; addittonal pdnt b W  for each drlver 
may be pmhaW hdvldual'ly. 
Jave-enabkd user I n M c e .  
Supparts an unrestrkted number of user8 over the Internet I lntrartet wHh 
a standard web tmmw. 
E n t e w l  Information exchange vslng an SQL database and 
r n f M L D U I L M  formats. 
'Audit TreIT of databas changes, dalabase stwage and badwp, global 
tlme fundions, calender, central Bcheduling, control, and energy 
rnanaasment roultnas. 

0 ~ o p h ~ ~ c a t e d  alarm processing and roullng, indudw e-mall and pagtng. 
ProvWes access to alarms, m, graphics, schedules, and arnfiguralion 
data wilh e slerrdard web brwvser. 

Password protedlon and security usmg etandard Jave auVlenflcaUon and enwyptlon techniques. 
iflML- I?@ system that Indudes mprehensfve on-l!ae system documentalbn 

H Svpports multiple JACE-NX, JACE-512, JACE-545, or JACE-403 stations connected to a local Ethernet 
mtwxk, or h e  Internet 

I Provides onllndofAine us;B of the Magam Framework Workplace ProTY graphkal appkatlon configumth 
tod and a cwnprehenshre Java Object Llbrary. 

P Optional drivers avatlabls far expoding archtved trend and alarm data to SQL Server, MSDE, and Oracle. 
IBM ClovdsCepe Included as standard. 

Platform Requirements 

Processor. Intel Pentfumm IV, 3 GHz or Mher 

: MicmsoR -m NT 4.0 with M c e  Pack 4 or hlgher or Wilindows 

I 2 % ~ ~  &Whdaurs XP Prafessiml (preferred), W o w s  2003 Servar (ii ~bmsof t  llS b 
dbabled), Internet Explorerm 6.0 ov later, w Netscape Chmmvnicatorm 4.5 or later. 

Network Support: Elhemet adapter (1W100 Mb wiih W 5  connector) 
5 Network Connectton: full bhne Mgh speed ISP conrascblm recommended for @ h e r e d b y  

remate site access 0.e. Tl, AD% cable modem); 66 KB modem rnlnknum for 
cftalup wn-n to a JACE @lagara mAMmK%n 
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SUPPLY AIR BLOWER PE~FORWWCE 
TotaI8uppfyAk 1200 CFM 
OubldoAk 120 CFM 
EMernd Fressure 80.BO IW(3 

Ducthation -Botlom - 
BfbwsrSpeed . 901 RPM 
Molor M g  1.6 HP 
Poww Input (bbwr only) 0.58 KW 
Brake lhmptmf 0.60 BW 
Indoor Fan Motor Heat 1 .Q MBH 

1ND00R UNIT CLEARANCES 
We- RElllRN AIRqmnlng In 
Side wRh GUPPLY AIR openhg In 
Slda wffh PlPlNO CONNECTIONS tn 
SMe O p p d e  PJPINo CONN. In 

60 MBH 
40 MBH 

U H e a t m  
c&: 47F 

17F 
COP: 4E 

17F 

NIA MBH 
WA MBH 
NIA 
M A  - W R  NIA - 

ELECTRlCAL DATA 
8lngie Pectcllge 

-SUP@ 480-980 
~ ~ n b n u m  cw ~ i l l p e n y  ron ~ m p s  
MrudmuJn Overcurrant D e V h  

Fuse 6fZe 15 Amps 
HAM Waaksr 8ke 16 Amps 

APPROXfMATE MMYIEIJBIONB & WEIQHT' 
PACKAGE UNn8 

Halahl 33 in WMlh 62 1n hplh 45 In 
Fohl W&ht (IndwfQ factory tyWn8) 885 lbs' 

SPLIT SYSTEM8 In 
htdow Unk Helgh t h WLd th In Depth 
Mkmf Unlt Tatel m t  ibs 

lndaarUnkHdght h Wldth In bpth h 

h b w  UnB Totat Wdghl 0 tbs ' Wopkp WbM 



SUPPLY AIR BLOWER PERFORMANCE 
Tow liup& Alt 1000 CFM 
l3utEmAlr 100 CFM 
Exhml8totlc Preosute 0.43 IWG 

huhu Fan Aktor b e t  1.4 MBH 

INDOOR UNlt  CEWANCES 
8MewRhRrnRNAIR0penIng In 
61de wEth 8UPPLY U R  openfng 4 
SIdew8h PIPING CONNECTIONS tn 
Skte Oppordb, PIPING CONN. In 

AFUE 002 % 

WA MBH 
WA MBft 
NIA . . 
MIA 
WA 

ELECTRICAL DATA 
Slngle P a m e  

Pawars* 208-1-80 
MLnhnum C h R A w p d y  20.8 Amps 
rLhxhm eve-t D e b  

Fuse 6ka 
HACR B d r  Ske 



MBH 
MeH 

Ft 
EER 
IPLV 
KW 
F 
F 

- 
SUPPLY AIR BLOWER PERFORMANCE 

Bupply Alr 3W.I CFM 
OUtsIds Ah 340 CfM 
Exlnmfil GtaUc Pressure 0,W tWG 

Dud Conmollon Bottom 
Sbwer lBpeed 1375 ~ p ~ l  
Motor Rdng 3.0 UP 
Brake Horseprmrer 2.78 BHP 
Power Input 2.80 KW 

- 
SOUND P O W  PERFORMANCE 

80rttrd P o ~ e r  a0 Dbeb 

ELECTRICAL DATA 

P ~ ~ u p p t Y  480-3-m 
W m u m  Cirwit Ampadty 228 Amps 
Mexfmum Fme 8ze 25 Amp 
MaImum HACR Braakerslze 25 Anrpe 

Entettng Alr Temperaturn 80 .O F 
Alr Temperahno F3w 392 F 
L w h g  Alr Tmnperature -892 F 

APPROXiMTE DIMENSIONS &WEIGHT' 
Halght 42 In. 
Wdth MIn.  
Deplh 69 in. 
Total F#~-@ng Welghl 
flndudirtg fadory messodes) 1050 L b *  

CLlUJ?ANCES 
Fronl 36 In. Beak ZM In 
LefI $2 In. Rhht 38 In. 
Bottom D l n  Top 72 In 



Amblemtlm Temporslure 
5?m# D8 Tpmperstltm 8tmdy State EtAclemy BO-0 $6 

tl Emrdt~st t t  
Poww Input KW 
b t I r r g  Caplldty WA MBH 

SUPPLY AIR BLOWER P e F V D W  
srrppry Ah 4 m  CFM 

a ~ e s r f u m  

OuweAir . mCFM 
CB~&: 47F WA 

I* 
External P;taUo Pmstm 0.60 WG COP: 47F 

NIA MBH 
. MA 

~lwnr HOW- COUNTY PARK AND F?EC BLDQ 
Ardneol -BI - P M & H O b M l 2 ~ 4 A A A S  
AD.wkuw)Ib: R T U a L O . 8 d l ~ E l a c  

NIA 
mct Can- 
iWwur sped 870 RPM 
Motar Ratlng 
Bmh H w  2.34 BHP 
P w  lnpul 218 KW - 

34B*' l ~ ~ ~ M E W D N 8  6b 

COOUNo PERFORWWCE 
TOM Capdty (am) 124 MBH 
8enslbts Capadty (f3m) 89.0 MBH 
Elevaflun 0 Ft 
Efldenay (at ARI) 9-00 EER 
Part Load EMany 8.W IPLV 
PtRHer lnprt Wo btawer) 11.70 Kw 
Loavlw IXl Temp 59.40 F 
Wing WB Temp 5725 F 

t - Hehhl 54 In-. 
SOUND POWER PERFORMANCE WWth 89 In. 

Swnd Pw&r Depth 68In 

L 

W T W O  PERFOmWdCE 
Enledng Alr Temperature BCI.0 f 
Air TempetaCurs Wsa 44.4 F 
Leavln~ Ah Temperature 106 4 F 

6d Gss Heat 
C3# Plred Input 240 MBH 
Gas F l d  OrrOIpt 192 MBH 

1 

Engineef~ Notes: 

P m r  Supply Mo-340 
~ ~ A w J @ w  34.4 Amps 
Merlmum FUR 45 Amps 
MmhumHACR Breaks; &he 45 Amps 

Front 36 h. Back ah 
Left 92 1~ WQhl 38 In. 
Bottom OIn. Top 72 In 





20-75 Ton Packaned Industrial Rooftor, 

Job Information 

Tao RTU-I 
Nominal Caaadtv 40 ton 

Model number 
Unit Fundon 

SEHFF40 
Bechic Heat 

Unit airflow H: SiMe Zone 
Power SUDW 46w6013 
Exhaust 100% - 7 It2 Hp 

. u t c * o l b  

Filter High-EfRclency 
M.ra.m. EN- 

Sua~lv Fan Drfve Selection 900 rpm 
Svstem Control VFD Supply & b u s t  

Ean t u l  Llrmasr 

6260.0 Ib 

Develoornent seauence F 
Heatina Cawdhr 70 kW Electric Heat 
Exhaust Fan Drive Selection 800 ~ p m  

Su~dv Fan HD 15 HD 

Max mratina welqht W58.0 lb 

- 

I Gross total caoacitv 523.54 MBh Gross latent caoacitv 57.34 MBh 
3ross sensible ca~adtv 488.21 MBh Net total ca~adhr 489.95 MBh 
Net sensible ca~acthr 432.62 MBh Net sensible heat ratio 08.30 % 
Leavlna con DB 55.40 F ~mvlna coli WB 55.32 F 
Leavlna unit DB m.51 F Leevim unit WB 58.18 F 

Power 
I I ' TOM static oressum 254 in H20 Suodv dud static or~ssure q.00 In m0 

Roof curb (for static pressure Return duct static ~ressure 0.60 In H20 
-JJ\  

Actual suwlv motor wwer 1 I .88 bhp Actual s u d v  fan s ~ e e d  071 ram 
Actual exhaust motor m e r  4.09 bhp Actual exhaust b n  s ~ e e d  565 rpm 
Svstem mwer 54.57 kW 

Max overcurrent ~rbtection 125.00 A Mh drcult amvadtv 
Min dlsconned swHch size 133.00 A Rmrnended dual element 
Com~ressor I cwnt 4.00 EEtch Comwessor I RIA 
Suwlv fan motor FLA 19.30 A SUD& fan count 
Condenser fan F U  7.20 A Exhaust fan motor FLA 
Electric heater FLA 84.20 A Other FLA 
IPLV @I ARI 123 IPLV EER rl4 ARI 
Crankcase heater FLA 2.00 A 

124.32 A 
125.00 A 
18.20 A 
1 .OO Each 
9.80 A 
1.00 A 
10.0 EER 

ElMrIcal values orovided are esheted onk end ere suMect to chanoe wilhout~notlce and rnav dlIfer lm nemedate values. 

711 112008 Product Version 2004.05.24.1 



20-75 Ton Packaged Industrial roof to^ 

Job lnforrnatfon 

Taa 
Nominal C a m W  

Madel number 
Unlt Functkn 

Enterinn Condliions 

Deslan alfiow ~4350chn Exhust fan alrRow 14350chn 
Ambient temp 85.00 F Coolino EDB 84-80 F 
Ent air relahe hmiditv 3~1.00 % Cadino EWB 67.00 F 
Elevation heat in^ EAT 70.00 F 

I Evamtor rows 4.00 Each Evanoratar face area 3250wR 
Evaooralor fin suadnct 148 Per Foot 

Imut hto ca~adtv Outwt hta camdhr 239.05 MBh 
HeatIna delta T 'I542 F HesUna LAT 85.42 F 
Outout hta ca~acltv wlfan 268.80 MBh enter in^ water terno 

~cousttca~ performance 

Octave band 6 3 k  125Hz 250l-l~ 5 0 k  IkHr 2kHz 4 kHz 8 W  
Dischame duct 91 dB 88dB 83 dB 01 dB 78 dB 78 dB 73 dB' 69 dB 
Return dud 83 dB 82dB 78 dB 72 dB 70 dB 68 dB 62 dB 58 dB 
Exhaust fen 75 dB 73 dB 72 dB 70 dB BB dB 58 dB 55 dB 51 dB 

Ducted Sound Power Rated in Accordance with ARI Standard 200. 
Octave Band Sound Power in dB re 1 rdcowatt. 
'Dischame duct" Is suoW fan dischame sound oower In the surx~h duct. 
"Return d u d  Is sunm fan inlet sound wwer in the return duct 
"Exhaust fan* is exhaust fan inlet sound mwer In the return duct. 
'Return dud' and 'Exhaust fan' sound data must be added lwarithmlcalfv to ad total sound m r  In the retwn duct. 
Refer to RT-EBSO for further detells on indoor sound of lntellimk rooftoo unlts. 

Electrical values pmvMed are estimated onhr and am s u W  to dranoe without ndlce and mav dlffer from namedate values. 

711 it2008 Product Version 2004.05.24.1 



20-75 Ton Packaged Industrial roof to^ 

Job Infomatton 

Taa RTU-3 
Nominal Ca~acitv 30 ton 

Model number 
UnH Function 

SEHFFBO 
Eledrlc Heat 

Model Descrtpnon 

Unit elrftow H: Slnale Zone Develmrnent seauence F 
Power S m ~ l v  480Wo/3 Heatincl CmacHv 50 MN Electric Heat 
Exhaust 100% - 5 Hp wtstatltrac Exhaust Fan Drhre Seleclion 800 rpm 

Filter High-Effdency Suwlv Fan HD 10 Ho 
T h r m * r s r a m r  Cnlar. 

S u ~ ~ l v  Fan Drive Selection 1000 rpm Outslde Air Setectlon 0-100% Ecmomlzer 
System Control VFD Supply 13 Exhaust Evawratot coil High oap evep d l &  hlgh 

Enn 14 -0- rff ~d MJJ 

t 4800.0 Ib Max 0~8raBnu weipht 6786.0 Ib 

Cooling 

I Gross total ca~adtv 390.74 MBh Gross latent camdtv 57.03 MBh 
3ass sensible cabadtv 333.71 MBh Net total cawdtv 387.90 MBh 
Net sensible carmatv 31 0.88 MBh Net sensible heel ratlo 84.50 % 
Leavlnq dl DB M.04 F Leavina coil WB M.63 F 
Leavlnq unit DB 58.66 F Leavina unit WB 55.44 F 

Power 
I 1 

Total static ~ressure 2.58 In H20 
Roof curb (for static pressure 
-4.n 

Actual suDDhr motor m r  7.88 bhp 

Su~otv duct static wessure 1.05 In HZ0 
Return duct static Dressure 0.68 In HZ0 

Actual sum fan smed 901 turn 
Acfual exhaus1 motor  owes 3.43 bhv Actual exhaust fan smed 758 rpm 
Svstem mwer 40.05 kW 

Electrlwl 

Max overcurrent wotedion 110.00 A Min drcult am~adtv 87.62 A 
Mln dlscimnect switch size 94.00 A Recommended dual element 100.00 A 
Cm~ressor 1 count 2.00 Each Com~ressor 1 RLA 27.30 A 
Suodv fan motor FLA 13.20 A SUD& fan count 1 .OQ Each 
Condenser fan FLA 5.40 A Exhaust fan motw FLA 6.60 A 
Electric heater FtA 60.10 A Other FLA 1 .OO A 
IPLV 62 ARI 13.4 IPLV EER @! ARI 10.3 EER 
Crankcase heater FLA 1.00 A 

Electrim1 values wovlded are estimated onlv and are suMeet to chanae wHhoul not& and mav differ fmm namedate values. 

711 'I12008 Product Version 2004.05.24.1 



20-75- Ton Packarred Industrial Rooftot, 

Job Information 

Taa RTU-3 
Nominal Caoaatv 30 ton 

Model number SEHFFJO 
Unit Fundkm Uedrlc Heat 

Entering Condlhs 

Desian alrflow 10100 cfm Exhaust fan aidlow 10180 cfm 
Ambient temp 95.00 F Coolma EDB 84.10 F 
Enl air relative humiditv 41.00 % Coolbu~ EWE 67.00 F 
Elevation Heatina EAT 70.00 F 

Coll SpeclRcetion 

Evaaorator raws 4.00 Each Evamtor face area 24.40 ss fl 
Evamrator ff n soacina I48 Per Foot 

ln~ut hla caoacltv 0- hto ca~adhr 170.75 MBh 
H e a t h  delta T 15.58 F HeaUna LAT 85.50 F 
Outbut hta ca~ad'tv wtfan 190.86 M8h Enterlna water t e m ~  

Acoustical Performance 

Odave band 63 HE 125l-k 250Hz 500Hz I kHz 2M 41d-lz 8 kHz 
Dlschame duct god@ 87d8 81 dB 80 dB 79 dB 75 dB 72 dB 68 dB 
Return duct 81 dB 81 dB 75 dB 72 dB 70 dB 88 dB 60 dB 58 dB 

fan 73 dB 72 dB 72 dB 69 dB BB dB 81 dB 6Q dB 53 dB 

Duded Sound Power Rated fn Accordance with ARI Standard 260. 
Octave Band W n d  Power In dB re 1 uicoWatt. 
'Dischame du& is suwk fan dkh8me sound aclw In the sua~ lv  duct. 
'Return duct" Is suooh fan Wst sound Dower In the return duct. 
'Exhaust fan' is exhaust fan idet sound power in the return duct. 
'Return d W  and "Exhaust fan' sound data must be added looadthmicallv to a& total sound w e r  In the return duct 
Refer to RT-EB-80 for further detalls on Indoor sound of lntelllaak rwrflw units. 

€Wttd values orwlded ere &mated or& and we w#ed to chanoe wfthout noltoe end mav differ from nameolate values. 

71.1 112008 Pradud Version 2004.05.24.1 



20-75 Ton Packaaed lndustrlal roof to^ 

Job Information 

Taa 
Nomlnal Camdtv 

RW-4 
40 ton 

Model number SEHFF40 
Unft Function El& Heat 

.- 

Model Descrlptlon 

Unlt airflow H: Slwle Zone Develo~ment smuenw F 
Power S u ~ d v  46W6013 Heatlno Camdtv 70 kW E l M c  Heat 
Exhaust f 00% - 7.112 Hp Exhaust Fan Drive Seledlon 600 rpm 

~ r d C l d l t r r r  

Fitter HlgMdency Suwlv Fsn Ho 15 HD 
Thmamamu Cllinrs 

Sundv Fan Drlve Selaction 900 mm Outside Air Seledion 0-100% Economizer 
Svstem Control VFD Supply & Exhmst Evmrator dl Hlah CepadW Evap CaU 

Eon uJ DVMOO 

8260.0 Ib Max omiatlna welaht M!5&0 lb 

Coollng 
Gross total ca~acttv 526.99 MBh Gtoss latent ca~aatv 40.78 MBh 
%ass semile ca~acitv 477.21 MBh Net total ca~edtv 491.36 MBh 
Jet sensible caoadtv 441.58'MBh Net sensible heat ratla 89.87 % 
Leaving coil DB 55.88 F Leavfnu ooH W8 55.75 F 
Leavina unit DB 58.03 F Leavlna unit WB 58.59 F 

Power 

Total stetlc ~ressure 2.80 In H20 Su~oht duct static nressuro 1.00 In H20 
Roof curb (for static pressure Return duct atatlc wessure 0.60 In H20 
-JA 

Actual suwlv motor mi 1239 bhp Actual s u ~ d v  fan soeed 882 rpm 
#dual exhaust motor wwer 4.43 bhp Actual exJ-taust fan wed !575 r ~ n  
Svstem ~ower  55.26 kW 

Electrical 

Max overcurrent orote&n 125.00 A Min circuit ammW 124.32 A 
Min dlsconned swllch size 133.00 A Recommended dual element 125.00 A 
Comoressor 1 count 4.00 Each Comwessos 1 RLA 1820 A 
Suodv fan motor FtA 19.30 A Suo~lv  fan a u n t  1.00 Each 
Condenser fan FLA 7.20 A Exhaust fan motor FlA 9.80 A 
Electtic heater FLA 84.20 A Other FLA 1 .OO A 
IPLV @ ARI 12.5 IPLV EER cat ARI 10.0 EER 
Crankcase heater FLA 7.OD A 

€ledtical values mwided are Whnatd onlv and are subIect to chanae without now and mav differ fmm rmmeo!ate values. 

711 112008 Product Vetslon 2004.05.24.1 I 



20-75 Ton Packaaed Industrial Roofio~ 
Job Information 

Tau R T W  
Nominal Caoadtv 40 ton 

Model number SEHFF40 
Unit Function HecMc Heat 

Enterlnn Condhlans 

Oeslan airRow 14950 dm Exhaust fan airflow 14050 dm 
Ambient temp 95.00 F W i n o  EDB 84.80 F 
Ent air relathre hurnlditv 3g.gO % W n a  EW8 67.00 F 
Elevatl on H e a h  EAT 70.00 F 

I 

4.00 Eech Eva~orstor face area 32.50 sa ft I 
Evamator fin $Dadno 148 Per Foot 

lnwt hta cmaatv Outwt hta ca~edtv 239.05 MBh 
Heatlna delta T 14.80 F Heatina LAT 84.80 F 
Outout h t ~  ca~adtv wifm .270.61 MBh Enterlm water temb 

Acoustical Performance 
1 I 

Octave band 63Hz i 2 5 k  250Hz 500 Hz I kHz 2 Wz 4 W  8 kHz 
Ascttarae duct a1 dB 08dB 83 dB 82 dB 70 dB 76 dB 73 dB 89 dB 
Return duct 83dB 82dB 78 dB 73 dB 70 de 68 dB' 62 dB .?% dB 

aust fan 75 66 73 dB 72 dB 70 dB 88dB 58 dB 58 dB 51 dB 

Dud& Sound Power Rated h Accordance with ARI Standard 260. 
Octave Sand Swnd P#er In dB re 1 oIcaWatt 
"Discharoe d t W  Ss sumlv fan discharoe sound Dowar In the s u m  duct. 
"Return d W  is sumk fan inlet sound u r n  in the return dud  
"Exhaust fan* is exhaust fan inlst sound Dower in the return duct. 
"Return d u e  and 'Exhaust fan" sound date must be added harithmicallv to aet total sound wwgr ln the ~ t u m  duct. 
Refer to RT-€880 for further details on Indoor aund of lntellipak rooftoo units. 

Eledrld values orovlded are ssthated odv and ate s u W  to chanae wlM noke and mav differ fmm narne~bte values. 

7H112008 Product Verslon 2004.05.24.1 



Product Data - Commerclat Rooftop Alr Condltlonlng U n b  (Mlhngo) 
All UnA 

DX CooHng Wilh Elec#c Heat 
40 Ton Unit 
480 VoRdO Hertt-3 Phage 
HlQh-efflcm t h m w a y  fMers 
0.1 OW Economizer 
E m  Coobol w / c o m p e ~  enthalpy 
2.00" [51mm] Sprlng bolatora 
Supply and Return n wIth M D  and Bypass 
Pragtammable Night Setback SensorM System FuncUon Llghts kr VAV(fid) 
Low AmWent Damper(8) Control 
UL approval 
Nonfused Unit Dlsmnnect Wtch 
High capacity evaporator coll 
Qenaric Suitdirtg AutmaUon System Module 
Access doors 
Solid double wall anstrudron 
Adapter Curbs to Mammoth unifs 

Item: Bi, 82 atY: 2 Tag(8): RW-I, R T W  
70.W Electric heat 
1m hha~st  - 7 112 Hp wlth Statltrac 
600 rfkn - wtmt fan 
16 Hp - Supply m o b  
990 rpm - Supply fan 

Item: BS Qty: 1 Tag@): RTU-3 
50 I# Electrfc heat 
100% Exhaust - 5 Up wlth StFltttrac 
500 rpm - Exhaust fan 
10 Hp - Supply motM 
800 rpm - Supply fan 

................................... . ....... Total Net Price (Excluding Sales Tax) Two ChlBars. - .". 
Dedud to go b 160 OpH1 876 WKon . . .  : 

Three Raaflop UnRs. .................................... 
Deduct to prod& exhaust fans In Reu of return Fens. ,. 

~ h l a  pmpasal and prlclng are based on shlpment of ell products (not Indudlng ffeid labor) by no later than 3rd 
quarter of ZOO8 year. 

Shmrely, 

Darryl Hocketra - Trane 
E03 D e e m  Road, Suite 400 
Luthelvilfe llmonlum, MD 21093-2755 
Phone: (410) 262-8100 
F a  (410) 252-7330 

Thls proposal is eubject to your acceptance of the attached Tram terms and condlllons. 



RTHD BlClDl Tag: 150 Ton opt#2 
Part Load Petformanta 

NPLV = 0.588 

V*. 2.8 
TRANE Water-Caoled Serfes R 

25% pdnt le calculated per AM standard. 
greeter Uten 26%, 



BUILDING 
ENVELOPE 



EXPLANATION 
Buildlngs with gaps, cracks, and 'holes" in them that 
suffer from uncontrolled air flow (air leakage) cost more money 
to heat and air condition, are dram and uncomfortable, have 
poorer quality indoor alr, deteriorate faster, and generate more 
occupant complaints than buildings where air leakage is 
properly controlled. 

Air leakage through openings in the building envelope is 
caused by alr pressure d i i r e n m  due to stadr e M  wind 
and ventitation. Alone, or in comMnation. the three effects 
typically represent 15 to 40% of the building's thermal bad, or 
roughly 4 - 8% of the total energy requirement (ASHRAE 
Handb&o. 

Uncontrolled a[r flow is responsible for the corrosion and 
decay of building materbls (thmby redudng l i i  expectancy), 
increased maintenance costs. poor appearance - and in 
the event of a fire - the rapid spread of flames and smoke. 

Zerodraft Foam Sealant seals gaps and mdrs in walls. 
roof-wall connections, the perimeter of  door and window 
openings, mechanical and electrical 
penetrations. and similar locations to help 
provide 8 continuous, impermeable barrier to 
air infiltration or loss. 

DESCRJPTJON 
Zerodraft Foam Sealant is a polyurethane 
foam consisting of a single mix of chemicals 
(MDI Monomer and IsobutanelPropane 
propellant) in one pressurized container and is 
formulated so that it wit1 cure when exposed to the 
rnolsture p r w n t  in air. 

The material mix is ejected from a gun foam 
mntainer as a sticky 6 mm (114') to 50 mm (2") diameter bead 
and provides high yield and qulck curing. For applicatbn 
purposes. the gun barn system is the most eflident means of 

dispensfng foam, offers the greatest control, optimum 
accuracy and unlimited range of applicator m o t h  - an 
installer wnvenlence when gohg up and down ladders, arrwnd 
corners, or moving from room to room. 

USES 
Z erodraft Foam Sealant is intended to be installed at junctions 
between different building elements and around penetrations 
in a buliding assembly to control air leakage. Zerodraft Foam 
Seahnt is dispensed as a bead for crack and gap filling. A 
'gap' is generally between 6 mm (114") and 50 mm (2") wide. 
A 'craM is less than 6 mm (114") wide. Zetodrafl is generally 
used where appearance is not criticel howaver ihe foam 
sealant can also be trimmed and palnted. 

Example areas of use b r  Zerodraft Foam Sealant 
indude: 

uwvices in walk 

= roof-wall connections 

perimeter of door and window openings 

mechanical and eIecMcal penetrations in walls, 
floors and mofs [oi~e. duct conduit. etc.) 

sImaar kcations, to pFovicle a contlnuxrs hper- 
medie barrier to air infittration or loss 

Note: See Zerodraft Insulating Air Sealant product 
data sheet literature (hvo-component poly- 
urethane) for sealing 'holesa larger than 50rnm(Za). 

LIMITATIONS 
Do not use ZerodraR Foam Sealant 

where subject to a continuous service temperature outside 
the range of 60°C to +80°C (-47'F to 176°F) such as in 
contact with chimneys, heater vents. steam pipes, etc. 
unless the sealant has been designed for use at other 
service temperatures as specified by ZerodraR 

on or in the vicinity of heat emitling devices such as 
recessed lighting fixtures, at a lesser dhtance than 75 mm 
(3.) or as spdfied by the authority having jurisdidlon. 

inside electrical outlets or jundlon boxes 

leA exposed to continuous uhaviolet Hght 

immersed in water for long perids of time 



FEATURES 
Hlgh yleld; a standard 24 oz. (682 ml) container of gun foam 
wfll produce 280 linear metres (918 lin. R.) of 13 mm (1P) 
dlameter bead. 

Quick cum; mck-free in 8 minutes and cut-thmugh in 45 
minutes (50% RH). 

Fire mtardant; self-extinguishing in absence of flame. 
Produces Flame Spread Rating of less than 25 and Smoke 
Developed Rating of less than 50 when tested to 
CANNLCS102 and ASTM E-84 in a range of bead sizes. 
(Not a fire stop; see Zerodraft Air SeaVFire Stop Systems 
literature). 

Safe formula; does not contah ureatwmaMehyde, CFC's 
(chlorofluorocarbons), or solvents. 

Excellent lnsl~lsting properllas; 70% dosed cell content 
provides RSI V~lue of 0.951 per 305 mm thickness (R Value of 
5.4 per I" thickness) which helps in reducing heating and 
cooling casts. 

STANDARDS CONFORMANCE 
Zerodrafl Foam Sealant conforms to: 

CANNLCS710.1 Standard For Thermal Insulation - Bead 
Applied OneCOmponent Polyurethane Air Sealant Foam. Part 
1: Material Specification. 

CANNLGS710.2 Standard For Thermal Insulation - b a d  
Applled One-Component Polyurethane Air Sealant Foam. Part 
2: Application. 

CCMC 09552 Product Evatuatlon (Canadian Construdion 
Materials Centm. NRC). 

IN STALLATION 
StoragelSheH Ufe: Do not expose to heat or store above 
50% (120'F). Do not leave h vehide. Shdf life is 18 months. 

Surface Preparation: Apply to dean subsimtes free of oil, 
grease or exce5sive moisture. 

Appllcatlon: Zerodraft Foam Sealant is applied only by 

accredited Zerodraft applicators. 

Essentially, these specialit contractors seal gaps, cracks and 
holes with appropriate materials and systems thereby 
ensuring a mtinuous plane of airtightness In the building 
envelope. 

In addition, the specialist mtradors are familiar with the need 
for 'deaxrplirg' and  compartmentalization^ within buildings. 
Floors are demupled fmm each other to prevent vertical 
leakage white other areas of the building are 
comparbTlentalized to heIp equalize pressure differences. 

For example, at the top of the building mechanical rooms are 
isolated and compartmentalized by weatherstrlpping dwrs. 
fire stopping relevant penetrations thrwgh fire rated walls, 
reducing the she of cable holes In the elevator shafts and dow 
mntroller cable penetrations, as well as buabar and other 
electrical penetrations through the Roor of the elevator rooms. 
At the bottom of the building, the many penetrakns found in 
the underground parking areas are effedvety sealed. Doors  
are weatherstripped. Open cable condult duct and pipe 
penetrations and gaps between Mock lnfill and slabs are 
sealed. Vertical shafts, where fire dwrs with large gaps - 
some up to 50 rnm (2') - are weatherstripped. thereby 
decoupling Roor to flmr areas and reducing stack effect 
pressures. 

Otlzer areas to consider indude fire cabinets. garbage dlsposal 
mms. eleddcal rooms and otfier senrick shafts. 

Zerodrafl Foam Sealant is also e M v e  in sealing and 
insulating thermal 'bridges" at roof-wall jundions, beam 
penetrations, and other interruptions affecting the integrity of 
wail and roof systems. 

Zerodraft Foam Sealant is only one product used in the air 
leakage sealing process. Zerodraft Insulating Air Sealant for 
larger holes, Zerodrafl Air SeaUFire Stop Systems. and 
Zerodraft Door and Window Weatherstripping are all 
employed for sealing, demupling and comparbnentalian 
vrrork See other Z erodrafl rrteralure. 

Finishlng: Zerodraft Foam Sealant, a cream coloured 
pmdud. is typicalty oovered up with interior finishes such as 
plaster, drywall. paneling, trim w other finish. Alternativety the 
sealant may be cut smooth (trimmed) and painted. In pfenum 
or other areas not exposed to ubviolet radiation, Zerodraft 
Foam Sealant may t~ left exposed. 

Building Codes: Zerodraft Foam Sealant complies with the 
following Sections of the Natlonal Building Code: 

3.1.5.2 Minor Combustible Components (Zerodraft 
Foam Sealant is permitted in bulldings required to be 
of nomrnbustibie construction). 

5.4.1.2 Air Barrier System Properties (ZerodraR Foam 
Sealant falls within the maximum albwable air leakage rate 
of 0.02 Vsm) measured at an air pressure difference of 
75 Pa. (See Appertdk A reference following). 



TECHNICAL DATA* 

( TEST METHOD (*STY) I RESULT 

Density 

Smoke &wbped 25 
(mntatns fire relardant, 
Class 1 barn) 

D-1622 I 1.3 to 1.8 IbsJeu. R. - 
Compmssive Strength 
Tendfe Strength 
% Elmgathi at Break 

Shear S C r e m  
Shear Stratn 

X Cbsed Cell Content 
Thermal Resistance 
Water Vaparr TranvnIssbn 
Max. Stmice T v r a t u r e  of Cured Foam 
Ideal Applicatlcn Temperature 
Smfaca Burning Characteristies 

- A-6.4.1.2 (1) and (2) Air Leakage Through The Air AirIeameimtigatlonltes6ng, indudingenergyaudtts and 
Barrier System (Zerodraft Foam Sealant falls within pay back projections. 
the recommended maxlmurn allowable leakage rates 
as related to warm and cold side temperatures and RELATED DATA 
humidity conditions). - Zerodrafl Insulating Air Sealant literature (for Iarger "holesn). 

HealthlSafety: A Material Safety D m  Sheet is P h d e d  with Zerodrafl Air SeaUFire Stop Systems literature (for ULC Rre 
every case of Zerodraft Foam Sealant. IfWrUd0ns for the rated as~mblies). 
safe handling, use and disposal of the materials and/or 
containers ts pmvided on the label of each container. Zedraft Door and Wndow Weahmiripping literature. 

PI621 
0- 1623 

G273 
G273 
D2856 
C-518 
E-98 

€44 

WARRANTY 
Normal 1 year construction warranty. 

11 @ 
28 psl 
12% 

18 psi 
38 poi 
70% 
R4.S 

3.3 perm Inch 
115'C (240°F) 

15.6.C to 322'C (60' to W F )  
Flame Spread 20 

MAINTENANCE 
No maintenance required. 

AVAILABILITY & BUDGET PRICING 
Zerodraft products and services are available 
throughout Norlh America. Zerodraft will miew drawings 
(andlor the building for retrofit work) and provide budget 
pricing on a projed-by-projecl basis. Uttimatety, the cast of 
sealing is estimated on a lineal metre, square metre and/or 
unit cost basis for doors, windows and different types of 
penetrations. 

TECHNICAL SERVICES 
Zerodraft provide air leakage control advisory services 
from preliminary design through to application. induding the 
fol Wng: 

- Air sealing recommendations and technical advice Rx 
both new wrk and rehtit applicahs (asset protection). 

- "Dues Your Bullding Suck?'. CONDOBUSINESS Magazine. 
September 2001. 

"Sealing the Envelopew, Canadian Property Management 
Magazine, September 2001. 

"Urethane Foams as Insulating Seatants', Construction 
Canada Magazine, MarchiApril 1997. 

"Urethane Foams and Air Leakage Control'. Home Energy 
Magazine, JutylAugust 1995. 

SPEClFlCATlON (Short Form) 
SPEC NOE:  ZedratT Foam Sealenf is often used with 
Zerodraff hsuleihng Air Sealanf, Zerudrafi Air Seawire Stop 
Sysfems and Zerodmfl Door and Wndow Weathershipping. 
Cdl&ive& wfth the main air barrler, these producfs prwide e 
wrnplete system to achieve a continuous impermeatde barrier 
fo air infiltration or loss. Refer to the mspectiw Zerodraf? 
Iifereture 8nd Zeroo'mtT lnsuleting Air SeaVFire Stop Master 
Specincatlon. 

Design and specification assistance. 



Air walant.foam: Zerodrafl Foam Sealant bead applied gun Sealant to be instal[ed by aaredlted Zerodraft applbtors in 
foam one-component potyurethane sealant to CANIULC- accordance wlih mufactumr's irrstructiom and CANRILG 
S710.1 (Material Specification) as manufactured and 57102 (Application Standard). Install sealant where indicated 
distributed by Zerodrafl (Division of Canam Building Envelope on the drawings andor as specified in the Air Barrier Section 
Specialists Inc.), 125 Traders Blvd. E., Unit # 4. (07270)oftheSpedficatim. 
Mississauga. ON, L4Z 2H3. Tel. 1877-272-2626. 

125Traben Blvd. Enst, U M  4. MI- Ont, L4Z 2H3, Canade www2erodreft.m 
(W5) aeCrsssS To9 Free: 1-877-272-2626 Far: (905) 8W-8114 



MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Product: ZERODRAFT 21-24 FOAM SEALANT 

Manufactured in 
the U.S. for: ZERODRAFT 

125 Traders Blvd. East, Unit 4 
Mississauga, Ont, 
L4Z 2H3, Canada 

Emergency Number: 1-800-424-9300 (Chemtrec) 
Information Number: 1-677-272-2626 (Zerodraft) 

AUGUST 13,2005 

CHEMICAL NAME 

Methylene bisphenyl 
isocyanate * *  

Polyrnethylene Polyphenyl 
Isocyanate 

Chtorinated paraffin 

Chlorinated phosphate 

~irnethylether 

lsobutane . 

Polyether Polyol 

HMlS Health 3 

*Not established 

61 788-769 

13674-84-5 

115-10-6 

75-28-5 

Mixture 

INFORMATION 

OSHA Pa 
0.02 ppm 

' NE 

*NE 

*NE . 

W E  

*NE 

'NE- 

Flsmmablltty 4 

ACGlH TLV 

0.005 pprn 

+NE 

NE 

+NE 

*NE 

NE 

*NE 

Reactivity 

PERCENTAGE 

6- 12 

21 -28 

18 -24 

6 -  10 

1 - 3  

6 - 1 0  

**This product is a toxic chemical (or chemicals) subject to the reporting requirements of Section 313 
of the Emergency Planning and Community RIght-to-Know Act  of 1986 (40 CFR 3721. 

SECTION 111 - PHYSICAUCHEMICAL CHARACTEIUSnCS 
Boiling Polnt -43.7OF (42T) (Estimated for Propellant) 

Vapor Pressure 85 psig @ 73°F 

Vapor Density (AIR = 1) Heavier than Air 

Specific Gravity (H,O = 1 ) ' 1 .Of glml at 25°C 

Solubility In Water- NIA 

Appearance and'Odor Gel under pressurelfalnt hydrocarbon odor 

VOC 100 gn 
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SECTiON IV - FIRE AND EXPLOSION HAZARD DATA 
Rash Point Estimated: -1 56'F I-82'C) 

Rammable Limits in air % by Volume LEL Lower 1.8% (Estimated) 
UEL Upper 10% (Estimated) 

Mnguishing Media Water fog, foam, CO,, or dry chemical 

Fire Fighting Procedures 

Unusual Hazards 

Fire fighters should wear full selfcontalned breathing 
apparatus and full protective clothing. 

Avoid storage temperatures above 1 20QF to  prevent 
can explosions. Avoid water contsmination in 
closed container. 

SECTION V - REACTNrrY DATA 
Stability 

Incompatibility 

CondiionsNazards to  Avoid 

Stable under normal storage and handling conditions. Do 
not store above 120°F. Cured adhesive will deteriorate when 
exposed to UV light. 

Water, alcohols, strong bases, finely powdered metal such 
as aluminum, magnesium or zinc, and strong oxidizers. 

Contamination with water may form CO,. Avoid high heat; 
i.e., flames, extremely hot metal surfaces, heating elements, 
combustion engines, etc. Do not store in auto or direct 
sunlight. 

SECTION VI - HEALTH HAZARD DATA 
Joxicolosv Test Data 
MDI: 

Rat, 4 hr Inhalation LC50 - Aerosol 490 mglmf 
Highly Toxic 

Rat, 4 hr Inhalation LC50 - Vapor 11 mgA 
Toxic 

Rat, Oral LO50 - > 10,WX) mg/kg 
Practically Nontoxic 

Rat, Inhalation Oncogenicity Study - @ '0 .2 ,  I, 6 mglrnf 
URT irritant; Carcinogenic @ 6 mglma 

Potyurethane Resin NE+ 

Acvte Overex~osure Effects 
Eye contact with MDI may result in conjunctival irritation and mild corneal opacity. Skin 

contact may result in dermatitis, either irritative or allergic. Inhalation of MDI vapors may cause 
irritation of the mucous membranes of the nose, throat or trachea, breathlessness, chest discomfort, 
difficult breathing and reduced pulmonary function. Air-borne overexposure well above the PEL may 
resutt additionally in eye irritation, headache, chemical bronchitis, asthma-like findings or pulmonary 
edema. lsocyanates have also been reported to  cause hypersensitivity pneumonitis, which is 
characterized by flu-like symptoms, the onset of which may be delayed. Gastrointestinal symptoms 
include nausea, vomiting and abdominal pain. 

I 
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Waste Disposal . 

Container Disposal 

Storage 

Unused Product 

Polyurethane resin forms a qulck b n d  with skin. Cured foam is hard .to remove from skin. May 
cause eye damage. 

Chronic Qverexmsure Effects 
Acute or chronic overexposure to  lsocyanates may cause sensitization In some individuals, 

resulting in allergic symptoms of the lower respiratory tract (asthma-like), including wheezing, 
shortness of breath and difficulty breathing. Subsequent reactions may occur at or substantialby 
below the PEL and TLV. Asthma caused by isocyanates, including MDI, may persist in some 
individuals after removal from exposure and may tm irreversible. Some isocyanate senattized parsons 
may experience asthma reactions upon exposure to non-isocyanate containing dusts or irritants. 
Cross sensitization to different lsocyanates may occur. Long-term overexposure to isocyanates has 
also been reported to cause lung damage, including reduced lung function, which may be permanent. 
An animal study indicated that MDI may induce respiratory hypersensitivity followirlp dermal e-osure. 

Ca rc l~en i c l t v  
Results from a lifetime inhalation study in rats indicate ?hat MDI aerosol was carcinogenic at 6 

rng/ml, the highest dose tested. This is well above the recommended TLV of 5 ppb (0.05 rnglma). 
Only irritation was noted at the lower concentration of 0.2 and 1 mg/ma. 

Medical Conditions Generallv Awavated bv Ex~osura 
Breathing difficutties, chest discomfort, headache, eye and nose membrane irritation. 

Fnernencv and flnt Ald Procedures 
lnhalatlon - Remove to fresh air. Give oxygen. If not breathing, give artificial respiration. 
Keep victim quiet. Do not glve stimulants. Get immediate medical attention. 
SWn - if frostbitten. warm skin slowly with water; otherwise, wash affected areas withmap 
end water. Remove contaminated clothing and launder before reuse. Remove wet foam 
mmediatefy from skin with acetone or nail polish remover. Drted foam is hard to  remove from 
skin. If foam dries on skin, apply generous amounts of petroleum jelly or lanolin, leave 
on for one hour, wash thoroughly, and repeat process until foam is removed. Do not 
attempt to remove drled foam with solvents. 
Eye - In case of eye contact, flush with water for 15 minutes. Get Immediate medical 
attention. 
Ingestion - In case of Ingestion, get immediate medical attention. 

SECTION VII - PRECAUTlONS FOR SAFE HANDLING AND USE 

If can ruptures, protect area from heat, sparks, flames, or statlc electricity. 
Turn off sources of ignition. Vapors ere heavier than air. Make sure area is 
adequately ventilated. Allow curing process to complete; then dispose 
according to federal. state, and local regulatlon. 

Dispose of cured adhesive per federal, state, and local regulations. 

Dispose according to federal, state, and local regulations. 

Always store upright. Storage temperatures: mln. O"F, max. 100°F. Do not 
store containers in direct sunlight. 

Dispense onto a newspaper or plastic sheeting. Let cure and dispose per 
federal, state and local regulations 
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Engineering Controls Use only with adequate ventilation. Provide general endlor local exhaust 
ventilation to control airborne levels below the exposure guidelines. Exhaust 
systems should be designed to move the alr away from the source of 
vepor/aerosol generation and people working at this point 

SECTION Vlll - PERSONAL PROTECTION 

Respiratory Protection Not applicable 

Clothing Wear gloves and safety glasses. Use In well ventilated areas onb. 
See section IV. 

Eye Protection Safety glasses. 

Ventlletion Maintein local exhaust rate to keep below TLV. 

SECTlON IX - REGULATORY INFORMATION 

SARA -This product contalns a toxic chemical (or chemicals) subject to the reporting requirements of 
Section 313 of the Emergency Planning and Community Right-teKnow Act of 1986 (40CFR 372). 

NAME 
Methylene bisphenyl Isocyanate 

CAS NO. 
I01 -68-8 

AMOUNT 
6 - 12% 

CERCLA - Reportable Quantity - yes (5,000 Ib. of Methylene bisphenyl isocyanate) 

RCRA Hazardous Waste - No 

DOT Proper Shipping Name - Consumer Cornmodiry 

The above information is accurate to the best of our knowledge. However, since data, safety standards, 
and government regulations are subject to change and tfte conditions of handling and use or misuse are 
beyond our control, Zerodraft makes no warranty, efther express or implied, with respect to the 
completeness or continuing accuracy of the information contained herein and disclaims ail liability for 
reliance thereon. User should satisfy himself that he has all current data relevant to his particular use. 

'NE - Not Estsblished NA - Not Applicable 



EXPLANATION 
Buildings with gaps, cracks, and 'holes' in them that suffer 
from uncontrolled air flow (air leakage) cost more money to 
heat and air condition, are drafty and uncomfortable, have 
poorer quality Indoor air, deteriorate faster, and generate more 
occupant mrnpbints than buildings where air leakage is 
property controlTed. 

Air leakage through openings in the building envelope is 
caused by air pressure differences due to stack effect, wind 
and ventilation. Alone, or In combination, the three effects 
typically represent 15 to 40% of the building's thermal load, or 
roughly 4 - 8% of the total energy requirement (ASHRAE 
Handbk). 

SMr- WUd I I m n R a n  

Uncontrolled air flow is responsible for the corrosion and 
decay of building materials (thereby reduclng life expectancy), 
increased maintenance costs, poor appearance - and in the 
event of a fire - the rapid spread of flames and smoke. 

Zerodraft Insulating Air Sealant seals gaps. cracks, and holes 
in walls. roof-wall connections. the perimeter of door and 
window openings. mechanical and electrical penetmtions. and 
similar locations to help prwide a continuous, impermeable 
barrier to air infilttation or loss. 

DESCRIPTION 
Zerodrafl lnsulating Air Sealant is a polyurethane foam 
consisting of a mix of chemicals (MDI Monomer and 
IsobutanelPropane propellant) in a pressurized container and 
is brmlllated so that i f  will react and cure chemically in 
arnbknt alr. 

The materlal mix is ejected from a portableldisposable 
self-contained applicator with an advanced metering 
system that controls foam flow, prevents over-application and 

reduces waste. Zerodrafl insulating Alr Sealant also provides 
high yield and quid curing. For application purposes, the gun 
foam system is the most efficient means of dispenshg foam, 
offers the greatest control, optimum 
accuracy and unlimited range of 
applicator motion - an installer 
convenience when going up and 
down ladders, around corners. or 
moving from room to room. 

Zerodraft Insulating Air Sealant is 
available in two convenient size 
containers - 22-200 and 22-600, and 
the gun applicator 

22-MO A B 

is available with three types of I 
accessory nozzles i.e. ~ ~ n ,  High 
Velocity, and Pour-In-Place. to suIt a 
varlet' of installer requirements. 

USES 
Zerodrafl Insulating Air Sealant is 
intended to be installed at junctions 
between dhrent building elements. 
in voids, and amund perkrations in 'L 
a building assembly to mntml n600 A 
air leakage. 

Zerodraft Insulating Air Sealant is I 

in size. Zerodraft Is generally used 
where appearance is not critical 
hmwer the foam sealant can be 
Mmrned and painted. 

Note: Zerodrafl Foam Sealant - 
another Zerodrafl product - is f2600 8 

dlspensed as a bead for crack and gap filling. A 'gap" is 
generalty between 6 mm (114") and 50 mm (2") wlde. A "crack' 
is less than 6 rnm (1143 wide. 

Example areas of use for Zerodraft lnsulating Air Sealant 
include: 

drill and inject applications, e.g. window and curtainwall 
multlons, beam and column enclosures, and other 
hidden cavities. 

- voids in walls and at mf-wall connections. 

at beams and columns to eliminate thermal bridging. 

perimeter of door and window openings. 

- spray application for continuity in other insulatfon 



systems i.e. gaps in board Insulation and surrounding 
surfaces. 

mechanical and el&rIcal penetrations in walls, Boors and 
roofs (pipe. duct, conduit, etc.). 

slmilar locations, to pravide a continuous impermeable 
barrier to air infiltration w loss. 

In addition to general construction, other industries where 
Zerodraft Insulating Air Sealant is used indude agricultural. 
boating and marine, cold sbrage, mining, petrochemical. 
pools and spas, refrigeration, transportation, and utilities. 

LIMITATIONS 
Do not use Zerodraft Insulating Air Sealant: 

where subject to a continuous service temperature 
ouWde the range of -60'C to +80°C (47'F to 176'F) such 
as in contact with chimneys, heater vents, steam pipes, etc. 
unless the sealant has been designed for use at other 
service temperatures as specified by Zerodrat 

on or in the vicinity of heat emitting devices such as 
recessed lighting fixtures, at a lesser distance than 75 mm 
(3') or as spedfied by the authority having jurisdiction. 

inside electrical outlets or junction boxes. 

left exposed to continuous ultraviolet light. 

- Immersed in water for long periods of time. 

FEATURES 
Hlgh yield; expands 3 times from initial application or 
injection. See Packaging on back page. 

Quick cure; cures in 45 seconds. 

Fire retardant; self-extinguishing in absence of flame. 
Produces Flame Spread Rating of less than 25 and Smoke 
Developed Rating of less than 50 when tested to 
CANNLCSlOZ and ASTM €44 in a range of bead sizes. (Not 
a flre stop; sea Zerodrafl Alr SeaVFire Stop Systems literature). 

Safe formula; does not mntaln ureafomaldehyde, CFC's 
(chbrofluo~rbons). or hazardous solvents. 

Excellent lnsutatlng properties; wer 90% closed cell 
content pravides RSI Value of 1.057 per 305 mm thickness (R 
Value of 6.0 per I" thickness) which helps in reducing heating 
and cooling costs. 

STANDARDS CONFORMANCE 
Zerodraft lnsulating Air Sealant conforms to: 

CANNLCS711.1 Standard For Thermal lnsulatlon - Bead 
Appfied Twu&omponent Polyurethane Air Sealant Foam, Part 
1 : Material Spechication. 

CANIULCS711.2 Standard For Thermal Insulation - Bead 
Applied Two4omponent Polyurethane Air Sealant Foam, Part 
2: Appllcatlon. 

StoragelShelf Ufe: Do not expose to heat or store a h  
50°C (120'F). Do not leave in vehicle. Shetf lib is 12 months. 

Surface Preparation: Apply to dean substrates free of oil. 
grease or exOBSSjYB moisture. 

Appllwtion: Zemdraft lnsulating Air Sealant is applied only by 
accredited f erodraff applicators. 

Essentially. these spedalist contractors seal gaps, era* and 
holes with appmpriate materials and systems thereby ensuring 
a continuous plane of airtightness in the building envelope. 

In addition, the specialist contractors are familiar with the need 
b r  'decwpling' and 'compartrnentalizatlong within buildings. 
Floors are decoupled from each other to prevent vertical 
leakage while other areas of the building are compartmentaC 
hed to help equalize pressure diirences. 

For example, at the top of the building mechanical rooms are 
isolated and compa&nentalized by weatherstripping doors. 
fire stopping relevant penetrations thrwgh fire rated wab, 
reducing the size of cable holes in the elevator shafts and door 
controller cable penetrations, as welf as busbar and other 
electrical penetrations through the floor of the elevator morns. 
At the bottom of the building, the many penetrations Sound in 
the underground parklng areas are effectively sealed. Doors 
are weatherstripped. Open cable. conduit, duct, and pipe 
penetrations and gaps between Mock infiIl and slabs are 
sealed. Vertical shafts, where fire doors wHh large gaps - 
some up to 50 mm (2') - are weatherstripped. thereby 
dewupling floor to floor areas and reducing stack 
effect pressures. 

Other areas to consider indude fire cabinets, garbage 
disposal rooms, electrical rooms and other service shafts. 

Zerodrafl Insulating Air Sealant is also effective in saalng and 
insulating thermal "bridges" at roof-wall junctions, beam 
penetrations, and other interruptions a W n g  the integrity of 
wall and roof systems. 

Zerodraft Insulating Air Sealant is only one product used in the 
air leakage sealing process. Zerodraft Foam Sealant for 
smaller holes (cracks and gaps), Zerodraft Air SeaVFire Stop 
Systems, and Zerodraft Door and Window Weatherstripping 
are all employed for sealing, dewupling and ( 
compartmentalitation work. See other Zerodraft literature. 



TECHNICAL DATA* 

) Density 1.75k 0 2  pcf 

[ -4O'E 2423 I 0-2126 I +0.88%. d. change 

lo%, perpendicular 
Tenslle S t r e w  
parallel 

Finlshfng: Zerodraff InsuIating Air Saalanf, a cream cofoured 
product, is typically covered up with interior finishes such as 
plaster, drywall, paneling, bim or other finish. MernatIvely the 
sealant may be cut smooth (hirnmed) and painted. In plenum 
or other areas not e x p a d  to ultraviolet radiation, where it is 
used strictly as an air sealant, Zerodrafi Insulating Alr Sealant 
may be left exposed. 

01623 

158'F, 100% RH 2-& 
Water Abmption 
Cbsed Cell Content 

Bulldlng Codes: Zemdrafl lnsubting Air Sealant complies 
wlth the following Sections of the National Building W e :  

13.4 p l  

34 PSI 

3.1.5.2 Mimx Combustible Components (Zedraft I n s u ~  
Air Sealant is permitted in bulldings required to be of 
nokoombustible construction). 

D-2842 
D2856 

- 5.4.1 -2 Air Barrier System Properties (Zerodraft Insulating 
Alr Seatant falls within the maximum allowaMe air leakage 
rate of 0.02 Vs.mz) measured at an air pressure difference of 
75 Pa. (See Appendix A reference following). 

- 

+14%. vd. change 
1 - 3.5% 
90%, min. 

- A-6.4.1.2 (I) and (2) Air Leakage Through The Air 
Barrier System (Zerodraft Insulating Air Sealant falls 
withln the recommended maximum allowable leakage 
rates as related to warm and cold dde temperatures 
and humidity wnditions). 

HeaWSafety: A Material Safety Data Sheet is provided 
with every Zerodraft Insulating Air Sealant k i t  lnstructlons for 
the safe handling, use and disposal of the materials and/or 
containers are provided on the label of each container. 

WARRANTY 
Normal 1 year construction warranty. 

AVAILABILITY & BUDGET PRICING 
Zerodraft products and services are availaMe throughout 
North America. Zerodraff will review drawings (andlor the 
building for retrofit work) and provide budget pricing on a 
project-by-projed basis. Ultimatefy, the cost of sealing is 
estimated on a lineal metre, square metre andlor unit cost 
basis for doors. windows and different types 
of penetrations. 

TECHNICAL SERVICES 
Zerodraff pmvide air leakage control advisory services 
from preliminary design thmugh to application, including the 
following: 

- Air sealing recommendations and technical advice for both 
new work and retrofit applications (asset protection). 

- Design and specification assistance. 

Air leakage Investigatiordtesting, including energy audits and 
pay back projections. 

RELATED DATA 
Zedrafl Foam Seatant literature (br srrtaner cracks and gaps). 

Zerodraft Air SeaVRre Stup Systems literature (for ULC fire 
rated essemblles). 

Zerodraft Dmr and Windm Weatherstripping literature. 

CSC (Construction Specifications Canada) Air Barriers 
"Digest' and "Master Specification', March 1990. 

'DoesYour Building Suck?", CONDOBUSINESS Magazine, 
Septembr 2001. 

MAINTENANCE 
No maintenance required. 

"Sealing the Envelope'. Canadian Property Management 
Magazine, September 2001. 



= 'Urethane Foams as Insulatiw Sealants', Construction 
Canada Magazine, March/April 1997. 

COHTAlNER 
SE 

t2-2W 

22800 

- *Urethane Foams and Air Leakage Control", Home 
Energy Magazine, JutylAugust 1995. 

SPECIFICATION (Short Form) 
SPEC NOTE: Zerodmff Insulating Air Sealant is offen 
used with Zedraft Foam Salant, Zerodmff Air SeaUFim 
Stop Systems and Zerodraff Door and Window 
Weafherstnpping. ColI-iy, with the main eir barrier. these 
products provide a complete system to achieve a continuous 
impermeable barrier to air infinration or loss. Refer to the 
respedive Zedrai l  literaturn and Z erodraff Insulating Air 
SeaVFire Stop Master Swfication. 

Zerodraft Insulating Air Sealant bead 
applied gun foam two-mmponent polyurethane sealant to 
CANIULC-S711 .I (Material Specification) as manufactured 
and distributed by Zeradrafl (Division of Canam Building 
Envelope Specialists Inc.). 125 Traders Blvd. E., Unit # 4. 
Mississauga. ON. L4f 2H3 Tel. 1-877-272-2626. 

YIELD 

Sealant to be installed by accredited Zerodraft applicators fn 
accordance with rnanlmahreh instructions and CANNLG 
S711.2 (Appiicaffon Standard). Install sealant where indicated 
on the drawings andlor as specified in the Air Barrier 
Section (07270) of the Specifimth. 

Cubic m 
0.47 

1.400 

125 Traders B M .  l3st, Unk 4, Mtsrioseuga. Ont. L4Z 2W. Canada mm2smdraffmm 
(805) 890-5866 T d  m: 1-877-272-2628 Fax: (805) 890-8114 

- 

KTl?j 
PER P A M  

38 

16 

CONTAMER DtMEWSIONS (L x W x H) 
Board m' 

5.M 

18.99 

rnm (Nominal) 
3 8 0 ~ 1 9 0 x 3 8 8  

318 x x 432 

Inches (Nominal) 
15x7-1R~lrClR 

12-lR x 12 x 17 

Board Ft 
2W 
600 

Cubic Ft 
16.67 

50.00 



MATERIAL SAFETY DATA SHEET 
SECTION I - PRODUCT INFORMATION 

Product: ZERODRAFT Insulating Air Seal Kit 
22-200,22600 A Component and B Component 

Manufactured in 
the US. for: ZERODRAFT 

125 Traders Blvd. Easf Unit 4 
Misslssauga, Ont, 
L42 2H3, Canada 

Emergency Number: 1-600-424-9300 (Cherntrec) 
Information Number: 1-877-272-2626 (Zerad raft) 

SECTlON I1 - HAZARDOUS INGREDIENTSIIDENTITY INFORMATION 

PERCENTAGE 

A Component 

NE* I 2-1 8 

None of the ingredients in both A and 6 component are listed by IARC, NTP, OSHA, or ACGlH as 
8 camnogenic substance. 

B Component 

*Not established 

ACGlH TLV 

NE' 

0.005pprn TWA 

1,woppm TWA 

OSHA PEL 

NE* 

0.02ppm 
CEIL 

1 . ~ M P P ~  
TWA 

CHEMICAL NAME 

Polymeric Diphenylmethane 
Diisocyanate (MDI) 

4+DiphenyImethane 
Diisocyanate 

PERCENTAGE 

40-50 

25-35 

5-30 

- 

CAS NO. 

901687-9 

1 01 -68-8 

Hazard Rating : HMlS A- Component FlamrnabiHty t M' 

Chlorodiffuorornethane 
(HCFC-22) 
- - 

B Component 1 Flammability 1 1 Reactivity 0 I 



SECTION 111 - PHYSICAUCHEMICAL CHARACTERlSTlCS 

A Component I B Component I 
Eloiling Point HCFG22 I MDI 

4 1  -4°F a* 
392°F a3 mrn ng 

Vapor Pressure HCFC-22 1 MDI 

I HCFC-22 -41A°F at 1 ATM I 

Vapor Density I (AIR = 1) 1 HCFC-22 

1 Pdyol Blend NE' 
I HCFC-22 736 psia at 70'F 

2.98 at I ATM 

'n4@mHg@68'F 

I HCFG22 2.98 at 1 ATM 
HCFC-141 b 4.0 at 1 ATM 1 
HCFC-141 b 10 p&a at 68 '~  
polYOl ~ l ~ ~ d  NE' 

I F h h  point HCFC-22 None HCFC-22 None I 1 YDl > 400'F dosed cup Polyol Blend N E* 

Spedfic Gravity 
[H20 = 1) 

I ~ h i l i t y  in water I Insoluble I Soluble I 
I Appearance 

and Odor 

HCFC-22 1.17 at 86°F 
MDI 1.2 

1 Dark bmwn color with m y ,  musty odor 

HCFC-22 1.17 at 86°F 
HCFG14l b 1.25 at 50°F 
Polvol Blend 1.1 

Clear, off yellow viscous liquM with slight 1 &or 
L I I 1 

'Not established 

SECTION N - FIR€ AND EXPLOSION HAZARD DATA 
Extlngulshlng Media 
22 units in bxes: Water fog, foam, COZY or dry chemical - 
G U M  foam: - Water fog, foam, C a ,  or dry chemical 

Ffre Fighting Procedures 
22 units in boxes: Keep containers cool. Wear self-contained breathing apparatus and turnout gear. 
Hazardous decomposHbn products indude CO, C02, oxides of nitragen, and traces of HCN, HF, HCI, 
Tin Oxide, CI, PO & Silicon Dioxide. 
Cured foam: Wear self-contained breathing apparatus. Hazardous decomposition products indude CO, 
C02, oxides of nibogen, and traces of HCN, HF, HCI, Tin Oxide, CI, and PO. 

Unusual Hazards 
Units in boxes: High temperatures wilt increase the pressure in the tanks, which may lead to rupturing. 
Cured foam: This produd is combustible. Do not expose to high heat, sparks, or open flame. 

SECTION V - REACTIVITY DATA 
Stability 
22 units in boxes are considered stable under normal storage and handling conditions. Do not store above 
120°F. The mixing of the "An Component and "6" Component during use produces heat and expansion. 
Cured foam will slowty deteriorate when exposed to W light. 

ConditlonsRlazards to Avoid: 
Avoid high heat; i.e., flames, extremely hot metal surfaces, heating elements, combustion engines, etc. 
Contaminated A component wtth water may form COz. Do not dispense only one tank at a time. Both f 
A & B components must be used together. 

- 
A Component: 
h 

0 Component: 

Water, alcohols, strong bases, finely powdered metal such as aluminum, 
Magnesium or dnc, and strong oxidiiers. 
Strong alkali or alkaline earth metals, finely powdered metals such as 
Aluminum, magnesium, or zinc, strong oxidizers, and strong acids. 



SECTION VI - TOXICOLOGICAL INFORMATION 
Concentration of ingredients (section II) must be considered to determine effects of the 'A' component 
mixture and 'Bw component mixture. Atthough these mixtures have not b n  tested, it is assumed that the 
mixture presents the same heaith hazards as do the ingredients present at 1% or hfgher level. Proper 
personnel protection and adequate ventilation should be provided to avoid exceeding the exposure limits 
listed in section H .  

Inhalation MDI vapors from A component or spray mist may cause irritation of the mucous membranes 
of the nose, throat or trachea, which may cause chest discomfort, coughing, and allergic asthma-like 
sensrtivity. Air-bme overexposure well above the PEL may result additionally in eye imitation, headache, 
chemical bronchitis, asthma-like findings or pulmonary edema. 
Inhaling concentrated fluorocarbons from A component andlor I3 component can cause unconsciousness, 
drowsiness, respiratory depression, ripid heartbeat and other symptons. Persons with preexisting heart 
disease may be at increased risk from exposure. 

Skin Contact: with both A component and B component may resutt in locafiaed irritation, reddening or 
swelling. Prdonged or repeated exposure may lead to sensitization andlor dermatitis. Uncured foam forms a 
quid bond with skin and hard to remove aRer it is cured. 

Eves Contact: with MDI of A component may result in eye irritation and mild corneal opacity due to 
adhesive character. B component may have imitating effect ta eyes. 

Ingestion: A component may muse initatfon of mucous membranes in the mouth and digestive tract. 
B component may have slight effect of such. 

Emergency and First Aid Procedures 
A component or B component material 
Skin - If frostbitten, warm skin slowly with water; otherwise, wash affected areas with soap and water at - 
least 15 minutes. Remove contaminated clothing and launder before reuse. Get immediate medical 
attention. 
Eves - Immediately flush with large quantities of water for a minimum of 15 minutes. Use fingers to assure 
that eyelids are separated and that eye is baing irrigated. Get immediate medical attention. 
Ingestion - If swallowed, dilute wilh water. 00 NOT INDUCE VOMITING. Never give fluids-or induce 
vomiting if the victim is unconscious or having convulsions. Get immediate medical attention. 
Inhalation - Remove to fresh air. Get immediate medical attention. 

Foam 
Skh - Remove wet foam Jmmediately fmm skin with soft doh, then clean with acetone or nail polish - 
remover. If irrataion persists get medical attention. Dried foam is hard to remove from skin. If foam dries 
on skin, apply generous amounts of petroburn jelty or lanolin, leave on for one hour, wash thoroughly, and 
repeat process until foam is removed. Do not attempt to remove dried foam with solvents. 
Eve- In case of eye contact, flush with water for 15 minutes. Get immediate medical aftention. 
lwestion - In case of Ingestion, get immediate medical attention. 

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE 
"An Sfde 
Spilldeaks - Evacuate and ventilate spill area, dike spill to prevent entry into water system, wear full 
protective equipment hduding respiratory equipment during clean up. 
If transportation spill involved, calf CHEMTREC @ 1-80M24-9300. If temporary control of isocyanate 
vapor is required, a blanket of protein foam (avai!able at most fire departments ) may be placed over the 
spill. Transfer as much liquid as possible via pump or vacuum device into closed but not sealed containers 
for disposal. Absorb the isocyanate w'W saw dust or other absorbent and shovel into open top containers. 
Do not make pressure tight. Transport to a well-ventilated area (outside) and treat with neutralizing 
solution consisting of a mixture of 90% water, 34% ammonia and 2-7s detergent. Add about 10 parts of 
neutralizer per part of Isocyanate with mixing. Allow to stand for 48 hours letting evolved carbon dioxide 



escape. Decontaminate spill area using neutralizing solution and letting stand over affected areas for at 
least 10 minutes. 
Waste Diswsal - Dispose according to federal, state, and Iml regulations. - Do not discharge into 
waterways or sewer systems. 
Container Disposal - Dispose according to federal, state, and local regulations. 

"5" Side 
SpillsReaks - Evacuate and ventilate spill area, dike spill to prevent entry into water system, wear full 
protective equipment induding respiratory equipment during' clean up. If transportation spill involved, call 
CHEMTREC @ 1-800-424-9300. Transfer as much IiquM as possible via pump or vawum device into 
closed but not sealed containers for disposal. Ahsorb the material with saw dust or other absorbent and 
shovel into containers and transport to a well-ventilated area. 
Waste Diswsal Do not discharge into waterways or sewer systems. Dispose according to federal, state, 
and local regulations. 
Container Disposal - Dlspose according to federal, state, and local regulations 

Storage: Store in a cool, dry place. ideal storage temperature is 60°F - 80°F. Storage above 90°F will 
shorten the shelf life. Since the containers are pressurized, do not store above 120°F (49°C) in order to 
avoid excessive pressure build up and possible container rupture. Protect containers from physical abuse. 

SECTION Vlll - PERSONAL PROTECTION 

Respiratory Protection Use only in well-ventilated areas. Wear NIOSH I MSHA aprroved, positive 
pressure , supplied air respirator when vapor level is exceed the guidline listed in sedion I1 in this MSDS. 
Clothing Wear rubber butyl or nitrite rubber gloves, coveralls, long sleeve shirts, and head covering to 
avoid skin contact. Contaminated equipment I dothing should be cleaned afler each use or disposed. 
Eye Protection Wear face shield and goggles, or safety glasses. 
Ventilation If ventilation is not enough to maintain P.E.L exhaust area. 

! 

SECTION IX - OTHER REGULATORY INFORMATION 
SARA - This product contains a toxic chernlcal that may be subject to the reporting requirements of 
Sedan 31 3 of the Emergency Planning and Community Right-to-Know Act of 1986 (4OCFR 372). 

DOT Proper Shipping Name 
22-200 & 22-600 Compressed gas, NOS (Chlorodifluoromethane, Nitrogen) 

Diphenylmethane Diisocyanate (as# 101-684) is cited on certain state lists as follow: 
NJ2=New Jersey environmental hazardous substance (present at greater than or equal to 1.0%) 
NJ3=New Jersey workplace hazardous substance (present at greater than or equal to 1.0%) 
PAl=Pennsykania hazardous substance (present at greater than or equal to 1.0%) 
PA3=New Jersey environmental hazardous substance (present at greater than or equal to 1.0%) 

The abme information is accurate to the best of our knowledge. However, since safety stundards, data, and 
government regulations are subject to change and the amditim of handing and use or misuse are beyond our 
control, Zedrap'  makes no mrranty, either express or implied, with respect fo the completeness or continuing 
accuracy of the information contained h e i n  and disclaims all liability for reliance thereon. User should sa&$j 
himself that he has all current data releuant to his particular use. 



Pmjed Name: Date: 
Location: Schedule Type: 

SPEClFlCATlON DATA PRODUCT FEATURES 
Apdbl ight Pipe units are shipped fully assembled, 
no field assembly required. 
Dome material, finish, shape and size shall maximize 
tight gathering and dimdon into tight pipe in low light 
conditions. 
Dome material specification Acrylite FF compiles with 
(ANSI) 297.1-1975, Safety Glazing for Buildings. 
Colorless dome visible light transmission rating of no 
less than 92%. 
Acrylite FF cdbrless acrylic is an optical grade material 
wrth aystal dear forming apahlities to maximize cap 
ture and transmission of visible light rays. 
Dome shan be securely attached toflashing in a man- 
ner fully supporting dome with no stress concentrations 
in dame or fastening system. 
Dome seal alows for breathing to the outside but re- 
mains water-resistant 
8 a I  gasket materials are powder fiber ubasonically 
d d e d  b polpupylene bading wih  3h4 FAD a d h e  
sive. 
Seamless one piece .080 spun aluminum roof flashing 
akws for a waterproof installaton to your roofing sys- 
tem of Ch0'k.e. 
Light pipe seal keeps warm mis t  buiuing air from 
entering into the tubular unlt and mdensing on the 
upper d m .  
Light pipe reflector tube material must be Alanod M i  
Sitver with totat reflectivity of no less than 98% and 
mechanicaly fastened to fwm &e cylindrical light pipe. 
All aluminum commerdal grade constmdhn c o m p  
m t s  standard. No galvanic corrosion from dissimilar 
metals, no rust streaks passible. Sted and plastic m- 
ponents are not allowed. 
L o w  lght diffuser dome material 100% virgin acrylic, 
pattern-12 g m e b y  inverted for maximum lght d e b  
tq to the wrk area, rninirnidng wasted high angb 
fight in upper portions of the space. 
Light p i p  internal diameter of 22.25' for maximized 
lght delivery. 

1. Apdlc- U G H  PIPE was designed to maximize l i t  
output in low light conditiw to provide a! of the bene- 
fits of natural light and energy savings fos as bng as 
possible in a given day. 

2. Historical problems with condensation, bug and dust 
collection m the Qht p@ are eliminated by the inter- 
nally sealed, yet externally breathah unit design. In 
addition, heal transfer either (in or oul) is also reduced 
in comparison with other units. 

3. Unique design anows for roof side only installation 
dramatically reducing installation labor time and avoids 
interference with internal building operations in rahfit 
applications. 

4. Light tube materid features 98% total reflectivity &liv- 
ers high efficiency with rrtk transmission lass. ft also 
stays complefely white elirninafmg color shifI even affer 
muHiple reRectjons so pure whii light reaches your 
wrk environment. 

PERFORMANCE 
Heavy Cornmemid Rating 
Product designation: SP-HC 40 Dia. 591 (23) 

Meets or exceeds performance levels specified in 
AAMAIWDMAICSA 10in.s.a~440-05 for: 

Air Infittration: Achral c.01 cfndft2 
Water Penetration: None 
Unifom Laad Defledbn: @?+4lpsf, (.OD3 in). 
Slructud Load: @+BOlpsf, (.Ol in.). 
Forced Enby Grade 10: Passed. 

PRODUCT OPTIONS 
1. Counter Flashing. 
2. Anti-bird kasures. 
3. Security fasteners for dome retention. 
4. Daylight harvesting sensor integration into HlF Fghting 

systems. 

Consult factory for details 



Announcing the modular green 
r o d  system from 

3/8" predrilled drainage holes I 

17-20 ibs s.f;saturated dead load ' 1 
I 

Recycled utility high molecular weight polyethylene 

Designed to seamlessly integrate with 
standard roof paver 
Can be pre-planted or planted in place 
Flexible maximum stormwater capacity 
for your climate 



Specif icatlons 
Model SLCO-30 SLCO-32 SLCO-40 

Gross Area (sq. ft.) 

Net Aperture Area (sq. ft.) 

Ratio NetlGross Area 

L q t h  (in.) 

Width (in.) 

Thickness (in.) 

Weight (Us.) 

Fluid Capacity (gal.) 

Recommended Flow Rate 

Test Pressure (psi) 

Operating Pressure (psi) 

Efficiencies 
Ratings SLCO-30 SLCO-32 SLCO-40 

Low Temp (95' F) 

Intermediate Temp (122" F) 

High Temp (212" F) 

Btu per Square Foot 

Efficiency Equation 

Ti - Water temperature (Tout - T in)12 F 
Ta - Ambient temperatwe F 
I= klar  radiation Btulhrlftf 

Efficiency ratings as measured by the 
Florida Solar Energy Center (FSEC). 

Scdene SOLAR HOT WATER SYSllZMS 

28,700 37,300 45,700 

23,800 30,900 37,900 

10,300 13,400 16,400 

970 974 976 

78.2-81 78.5-81 78.7-81 
m-Ta)/l (Ti-Ta ) /I (l7ila)ll 



Corona" Solar Collectors by Solenew 
TECHNOLOGICALLY ADVANCED ENGINEERING FOR MAXIMUM PERFORMANCE 

CORONA Solar Collectors are the most technologically advanced collectors on the 
market today. CORONA features the highest quality materials & state-of-the-art 
engineering to provide maximum efficfency & durability you can depend on for years 
to come. 

CORONA collectors are environmentally responsible, non-polluting and reliable in any 
environment. CORONA panels are an important element of any hot water system, 
producing dependable results under any weather conditions. 

0 Absorber Plate 
WlMng a stateof- 
the-art ultraround 
weld, copper f l m  
and ttsers provide 
supwfor thermal 
conncctMty 
between the fim and 
risers. Revolutknary 
coatfng fs black 
chrome on nickel, 
pmdudng a premium 
selecffve surface 
wlth maximum 
emdency for s o b  
tnerW use- 
Absahbllity = 0.95 

@ Tublng Grid 
lli copper rlsm are 
brazed to 1' copper 
mainfdds for optimal 
flow dlstrlbutlon. 

0 Casing 
Al l  aluminum extruston .. - carfw create a sleek 

framewalL Unique 
extruded profile allows 

0 Pipins Connection @ Back Plate easy anchoring to the 
F m  1" 'TLpc M copper Made of f f b e r g h  roof (shtngle, tile, tar) 
t u k .  for maxhnum bcndft or cdlector stands. 

0 Aluininum Foil 
Attadrcd to the 
fmtbtlm, acts as 
a barrier against 
out-gasing. 

@ Solar Glass Glazing 
A slngte pane of 'K 
thkksolargh fs 
patterned to reduce 
reflection and 
tem& to 
maximize strength 
and durabRity, 
'Iran oxide content: 
0.03% 

@ Insulation 
1-Vw" polyurethane 
foam cast under and 
a& the sfde of 
the absorber plate, 
retaim the heat of 
tht watw In the 
cdlector. DFC-free 
P.U. m U.S. mi 
Eumpean standards. 

@ Gaskets 
All-around EPRM gasket. 
Hfghly resistant to  
tetnperature d i f f e r m e  
D MI W radiation. 
Absorbs the differential 
expamian of frame awl 
glazing. 

st!!3!h& SOUR HOT WATER 5YSTEM 



ES-SERIES 
photovoltaic modules 

A range of high quality poly-crystalline solar 

panels for on-grid markets offering exceptional 

performance, extraordinary versatility and industry- 

leading environmental credentials based on  our 

cutting-edge String Ribbon" wafer technology. 

Best-in-class performance ratings proven by 
field installations 

98% of rated power guaranteed for 180, 1 WW produa; 
100% guaranteed for 195W prduc t  

5 year workmanship and 25 year power warranty 
for ultimate peace of mind' 

More installation versatility with our extensive 
range of mounting options 

Higher strength with wind and snow loads 
guaranteed up to 80 Ibdff 

Tested to all major industry certifications 
and regulatory standards 

Smallest carbon foot-print leading the fight 
againsi global warming 

Quickest energy payback time for the maximum 
energy conservation 

Cardboard-free packaging for minimal on-site waste 
3 4  and disposal cost 
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Electrical Characteristics 
Standard Test Conditions (STt)' 

\ 6 '  
. pc-Tw&TV . - J R L T $ ~ - W  . 
P X a W  SUafUv 

P,,Z (Wj 180 19U 195 

P-. (%) -2/+3 -2/+2.5 -0/+2.5 

I= (A) 7.78 8.05 8.1 5 

Nominal Operating Cell 
Temperature Conditions (NOm4 

P,, (W) 129.0 136.7 140.1 

V m p  M 23.3 23.8 23.9 

I m p  (A) 5.53 5.75 5.86 

V= (Vl 29.8 30.3 30.5 

I= (A) 6.20 6.46 6.59 

T- ec) 45.9 45.9 45.9 

lmDW/m' .25Tcdl tmrara~n.M IS-: 

Low Irradiance 
The typical rdative reduction of modtde efficiency at an 
irradiance of 200W/m2 in relation to 10DOW/mZ both 
at 25°C cell temperature and spectrum AM 1.5 is 0%. 

Temperature Coefficients 

System Design 

Series Fuse Rating5 

'&a brim ms Madmum R e v m  C u n n t  

A ELECTFXAL EQUIPMENT 
CHECK WlH YOUR I M A U E R  

Mechanical Specifications I 

Pndudmnrtnwred with 108 ~ U m  dimn &&, anbreAectrvo 
tempered oobr glass. EVA mpsulant, pdymer ba&.rkin and a dwtJa-wriM 
andiznd aluminum h e .  Product padcbging t d  to International Safe Transit 
M a t i o n  [ISTAI Standsrd 2B a d  DIN EN I S 0  S t a n d a d  17-04.8. 13355. 2244. 

Rdgn CIlido for further krforrnatim m appwed h&llation d rss of thir d 
c%mtocontirucrr,inrovaton,reseachI;lb~irrprwsmsnt,dropedficsbrn 
in this prod& irforrnation sheet are subpa to change without no&. No nghts 
a n  ba derived horn this pcdmt hfwmation shaet and E w r g m  Sobr arwmes 
no Bbillty w+atscewr connected to or resulting fmm the use of any information 
corr ta id b i n .  

995-US91 0408; effective April 1' 2008 



a breakthrough in price and quality I 1 

Soledria introduces the PVI WKW, WI 82KW and PVI 95KW inverter: 
exceptional quality and elficiency at an extraordinary price. 



PVI 60KW PVI 82KW PVI 9 5 W  

PW 60-$5KWS=fHASE COMMERCIAL /INDUSTRIAL lNVUrtER BLOCK DlAGRAIld 



T h e ~ R e ~ P V l ~ K W , P V 1 8 2 K W a n d W I 9 5 K W  
are nagged, DSP-cmtrolled, premium efkimt PV h v e m  for 
flridconnected cornmsl, Muskiat and utmty 3-phase W 

;terns. Ttm core of the inverter, a 600VM= versfon of 
oukbia's proven DM1660 distributed generation Inverter, 

s ta teo f -Wr t  control techniques and devices induding 
spaca vector PNM, a pmision MPT algoaithm, ard low-toss 
IGBT%. \Mth peak inverter p o w  etectmnlcs efficiency over 
98% {over 96% kbd ing  the transdomter and fflters) and Mly 
integrated p c k q l n g ,  these inverters set a new indusby 
standard for efficiency, ease of installation and use, reliabmty 
and installed cost 

*40 -WAC,  6QHq 480VAC w 208VAC, 3-phase, grid-tied 
cammerdal W system (551 15kWDC STC array). 
rMulfip&3 Inverters can be used tagether in any cambinaticut far 
150,500,500kW or larger W systems. 
Designed f a  mtwnting as desired, in full sun, driving rah and 

drifbng snow roortbplgrrwnd or indoom. 
*Can be used for other renewabte and distrfbuted generation 
applications such as wind pawer, hydro, geothermal and 
biomass. 

FEATURES & OPTIONS 
FuUy integrated design fndudes transformw, fitten, and heavy 

duty, vislMe Made AC & DC disconnects (with optional DC sub- 
combiner fuses). 
-Yo nighttime standby bm&. 

tdustry-laadlng overall effidency. 
Sim* set* and connections (conned DC from PV 

combhers arrd 3phm AC oonnedons). 
Predsion DSP-tmtrolled Maximum Power T- Algorithm. 

High-reliaMtity design, based on 17 years of power etedronlcs 
development tndudes sealed power and dgnal electronics unit 
and high%ffictency magnetics 

Optional fused DC subambiner (4-8 fuses, 40-100A). 
Optional positive grounded version. 

RS232 and PC 6oAwam for diagnostics end dab capture. 
RS485 option for wrnmunicatbn with muMple inverters h 

l a w  systems, or with long mmmunicatiwr lines. 
*Fat Spaniel Inverter-Dim3 Internet or cellular data monitoring 
option 

SAFETY FEATURES 
Electmnic temperature protection. 
DC Grounbfault detection and inbm~pt  
Current timR pUkdons. 

*Standards-cunplhce: All tnverbfs Listed to UL 1741 and 
IEEE Std 1547 and c d f e d  to lEEE 62-44 (NY SIR Surge Test 
Requirements). Units are also listed on CECs digme 
equipment lkt 

1 

I 
'LC. 

WlsOKW Fvl82KW PVlOQm 

I saw 1 83lw I saw 

c-compaPnca: - 
5 . M y F e r l u a 7  

h C O t # u l r w d m  
DC-- 

mu- m.. 
OC Giumd F W  (OFM) 

NEMA 3R I- 
4 C l 4 t m A ~ ~ . 3 6 p b %  





SILVER 

PERFORMANCE DATA 
SOLAR TRANSMITANCE 1 4% 

SOLAR REFLECTANCE 54% 

SOLAR ABSORPTANCE 32% 

VlStBLE LIGHT TRANSMlllANCE 18% 

VISIBLE LIGHT REFLECTANCE 62% 

GLARE REDUCTION 80% 

EMlSSlVlTY .71 

WINTER MEDIAN U VALUE .94 

LUMINOUS EFFICACY -75 

ULTRAVIOLET REJECTED 99% 

SOLAR ENERGY REJECTED 79% 

SHADING COEFFICIENT -24 

BENEFITS 
a Substantially reduces excessive 

heat gain for improved comfort 

a Cuts glare to reduce eyestrain 

Rejects 99% of Ultraviolet 
radiation reducing fading of 
valuables, fabrics and furnishings 

a Durable scratch-resistant coating 
for easy cleaning 

Reduction of hot spots increases 
HVAC efficiency and lowers 
energy costs 

EXTERIOR 



EXTERIOR SILVER 

PERFORMANCE DATA 
SOLAR TRANSMIlTANCE 13% 

SOLAR REFLECTANCE 65% 

SOLAR ABSORPTANCE 22% 

VISIBLE LIGHT TRANSMllTANCE 18% 

VISIBLE LIGHT REFLECTANCE 63% 

GLARE REDUCTION 80% 

EMlSSlVlTY .71 

WINTER MEDIAN U VALUE .99 

LUMINOUS EFFICACY .82 

ULTRAVIOLET REJECTED 99% 

SOLAR ENERGY REJECTED 81 % 

SHADING COEFFICIENT .22 

BENEFITS 
a Reduces excessive heat gain for 

improved comfort 

a Cuts glare to reduce eyestrain 

0 Rejects 99% of Ultraviolet 
radiation reducing fading of 
valuables, fabrics and furnishings 

Reduction of hot spots increases 
HVAC efficiency and lowers 
energy costs 

a Exterior installation provides 
protection for hard to reach 
locations 







BOILER REPLACEMENT PROJECT 
HOWARD COUNTY DETENTION CENTER 

DRAWING INDEX JESSUP, MARYLAND 

CS-B CDVER SHEET 
M-B1 BOILER REPLACEMENT DEMOLITION 
M-B2 BOILER REPLACEMENT NEW WORK 
M-B3 BOILER REPLACEMENT SCHEDULE 

SYMBULS & ABBREVIATIONS 
AMP 
CH-x 
CT-x  
CHS 
CHR 
CWR 
CWS 
EWT 
EX, 
" F 
GPM 
HZ 
LWT 
MCA 
N L ,  
P-x 
PD 
PH 
P S I  
v 

AMPERE 
CHILLER 
CULILING TOWER 
CHILLED WATER SUPPLY 
CHILLED WATER RETURN 
CONDENSER WATER RETURN 
CONDENSER WATER SUPPLY 
ENTERING WATER TEMPERATURE 
EXISTING' 
DEGREES FAHRENHEIT 
GALLONS PER MINUTE 
HERTZ 
LEAVING WATER TEMPERATURE 
MINIMUM CIRCUIT AMPS 
NORMALLY CLOSED 
PUMP 
PRESSURE DROP 
PHASE 
POUNDS PER SQUARE INCH 

VOLTAGE 
NEW WDRK 

PREPARED FOR ESG BY: 
GLUBAL FACILITY SDLUTIUNS, LLC 

(410) 259-3679 
F A X  (410) 635-6165 

EXISTING WDRK 
DEMOLITION WORK 
BUTTERFLY V A L V E  

MOTOR OPERATED V A L V E  

BALANCING V A L V E  
CONNECT TO EXISTING 

REMOVE TO EXTENT 

R I S E  
DRnP 
FLUW DIRECTION 

REDUCER 
CHECK V A L V E  
STRAINER 

SCALE: NO SCALE 

CS-B 





v1 g g  z r m  
m o  $ ENERGY SYSTEMS 2 DATE REVISION 

Z ?  GROUP ?= sm 
;O"Z 

I - w  x 
HOWARD COUNTY 22 '6 E W ~ & E I - F # W ~ ~ S ~  7 - u  

CXI DETENTION CENTER $2 88 - t4w- 
bJ PROJECT 9 $2 F u  VlQ 6-85 

. .. .-' . 



5 g  
HOWARD C O U N N  8 s  

5, DETENTION CENTER E g  n L 

PROJECT m 
5 

m o w  m m - r  
ENERGY SYSTEMS 8" 2 

GROUP !7 " m L  .. 
9. gz 

DATE 1 REVISION 

G ~ ~ ~ A L F A c U J K Y ~ ~ U C  



CHILLER REPLACEMENT PROJECT 
HOWARD COUNTY DETENTION CENTER 

D R A W I N G  INDEX JESSUP, MARYLAND 

CS-C CDVER SHEET 
M-C1 CHILLER REPLACEMENT DEMOLITION 
M - C 2  CHILLER REPLACEMENT NEW WnRK 
M - C 3  CHILLER REPLACEMENT SCHEDULE 

SYMBOLS ABBREVIATIONS 
AMP 
CH-x 
CT-x 
CHS 
CHR 
CWR 
C W S  
EWT 
EX, 
" F  
GPM 
HZ 
LWT 
MCA 
N C ,  
P-x 
PD 
PH 
PSI  
v - 

AMPERE 
CHILLER 
COOLING TOWER 
CHILLED WATER SUPPLY 
CHILLED WATER RETURN 
CONDENSER WATER RETURN 
CUNDENSER WATER SUPPLY 
ENTERING WATER TEMPERATURE 
EXISTING 
DEGREES FAHRENHEIT 
GALLONS PER MINUTE 
HERTZ 
LEAVING WATER TEMPERATURE 
MINIMUM CIRCUIT AMPS 
NDRMALLY CLDSED 
PUMP 
PRESSURE DRDP 
PHASE 
POUNDS PER SQUARE INCH 
VOLTAGE 
NEW WORK 

PREPARED FOR ESG BY: 

GLOBAL FACILITY SOLUTIONS, LLC 
(410) 259-3679 

F A X  (410) 635-6165 

EXISTING WORK 
DEMaLITION WORK 
BUTTERFLY V A L V E  

MOTOR OPERATED V A L V E  

BALANCING VALVE 
CUNNECT TO EXISTING 

REMDVE TO EXTENT 

RISE 
DRCIP 
FLOW DIRECTION 

REDUCER 
CHECK V A L V E  
STRAINER 

2OMR SHEET 

'ROJ #: 
)ATE: 8/5/OB 
;CAE: NO SCALE 

C S - C  





Em0 & E n o i m h  Ssvicn 
(410)- 

Fax (410 m85 



C M E R  SCHEDULE 
WATER 

DESIGNATION MODEL CAPACITY HOT SIDE COLD SIDE EIEC~ICAL 

NUMBER NUMBER (TONS) --- 
(GPM) ('F) ('F) (FT.) (GPM) CF) ('F) (FT.) 

CH-1 TRANE RTHD 150 300 56 44 11.1 450 85 95 19.0 280 3 60 408 

CH -2 TRANE RTHD 150 300 56 44 1 1 . 1  450 85 95 19.0 280 3 60 480 

'ITLE: 

:HILLER REPLACEMENT 
XHEDULES 



Mechanical Scope of Work 
. - .  - 

~ W I C A L  BcoPa oPmwuc 

- 

OBTAJL t: 
M l T U  WIRIHO FOR OAYLORIl 

WATER W M H  PANEL 



m - - 
34 -- -- I-. 5140 W m  ULm RIW 

m m a -  w. OW *I- - ,, e L l l  MJg,rnK' %E%%;\EE 
PRELIM rn- 
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Exhibit C 

HOWARD COUNTY, MARYLAND 
ENERGY PERFORMANCE CONTRACT 

CONTRACT# 

THIS AGREEMENT ("Agreement"), is made this day of in the year 
2009, by and between ENERGY SYSTEMS GROUP, LLC (Tontractof'), 440 1 O'Donnell Street, Baltimore, 
MD 2 1224 ('qhe contractor"), and HOWARD COUNTY, MARYLAND, (%e County" or "the Owner"). 

RECITALS 

WHEREAS, this Agreement is being made for the Contractor to provide to project management, 
energy audit, engineering, construction, provision of certain equipment, and measurement & verification to 
the County in order to develop and implement comprehensive energy efficiency and guaranteed savings 
programs at County facilities; and. 

WHEREAS, this Agreement will hlfill the provision that a formal contract should be executed by and 
between the Contractor and the County evidencing the terms of the award. 

NOW THEREFORE, in consideration of the mutual promises and covenants of the parties and 
payments by the County to the Contractor as greed to below, the parties agree as follows: 

AGREEMENTS . .. 

The Contract is subject to all the conditions, covenants, stipulations, terms and provisions contained in the 
Contract Documents as described in Paragraph 6 of this Agreement 

The Contractor covenants and agrees with the County that it will well and faithfilly furnish all of the 
materials and perfom all of the work and provide the guarantees and savings, and do everything required 
by the Contract Documents, all of which are made a part hereof and are referred to herein as the "Contract" 
at and for a sum equal to the aggregate wst of the work, labor, equipment, materials, and supplies done 
and furnished at the prices and rates respectively named in the Attachment A. The Contractor further 
covenants and a p e s  that it will well and faithfully comply with and perform each and every obligation 
imposed upon him by the Contract Documents, or the terms of the award. 

The Contractor covenants and agrees that its obligations pursuant to the Contract Documents include but 
are not limited to the furnishing of all material, labor, equipment, supplies, tools, and alI other 
services, facilities and expenses necessary for the full operational performance and completion of the 
requirements of the Contract Documents. 

The County agrees that it will pay the Contractor, when due and payable under the terms of said Contract 
Documents and of said award, the sums set forth in Attachment A, and the Contractor a p e s  that it will 
well and faithfully comply with and perform each and every obligation imposed upon it by this Agreement 

The Contractor (if a corporation) hereby certifies that it is a Maryland corporation in good standing or a 
foreign corporation registered to do business in Maryland with the Maryland State Department of 
Assessments and Taxation. 

The Contractor and County agree that the following enumerated documents, collectively referred to as 
Contract Documents, are all essential documents of this Agreement and are incorporated herein and made 
a part hereof as if hlly set forth: 



a. This Agreement 
b. State of Maryland's Indefinite Delivery Contract No. DGS-06-EPC-IDC-5.0 dated August 2 1, 

2006 and documents identifieh therein as part of the Contract Documents. 
c. All engineering drawings and design documents in supporting the final proposal from both 

ESG and ESG's subcontractors. 
d. Proposal entitled "Final Phase 11 Proposal for Energy Performance Contract (EPC) for 

Howard County" dated February 9,2009. 
e. Performance Bond 
f. Payment Bond 

g. G u m t e e  Energy Savings Bond 

In the event of a conflict between or among provisions ofthe Contract Documents, documents shall be 
controlling in the order in which they are listed in Section IQ - Gened Conditions of Indefinite 
Delivery Contract No. DGS-06-EPC-IDC-5.0, Paragraph 24, except that this Agreement shall be 
deemed to have the highest order of precedence. 

The term "State" in Indefinite Delivery Contract No. GGS-06-EPC-LDC-5.0 shall be deemed to mean 
"County." The term "Contractor" or "ESCOn shall be deemed to meah the Contractor. 

Time of Com~letion for S~ecified Tasks 

a The tasks identified in Section m, "Final Phase Jl Proposal for Energy Performance Contract 
(EPC) for Howard County" for Phase I Construction, shall be commenced updn issuanceof a 
Purchase Order and written Notice to Proceed and shall be completed within 12 months of the 
issuance of the Notice to Proceed. 

b. If notified by the County by issuance of a Purchase Order and written Notice to Proceed to 
initiate the tasks identified in Section III, "Find Phase I1 Proposal for Energy Performance 
Contract (EPC) for Howard County" for Phase II Construction, Contractor shall complete 
them within 12 months of the issuance of the Notice to Proceed (if issued by July 30,2009). 
It is understood and agreed, &at inclusion of Phase 11 tasks under this Agreement issubject to 
the authorization of the Howard County Council of the required h d s  in the FY201O Capital 
budget. 

c. The Contractor shall provide other performances under this Agreement, for the period set 
forward in Section 8 d. 3). 

8. S~ecial Provisions 

a Acknowledgment of Election of Owner Financing. By executing this contract, Contractor 
acknowledges that the Owner has elected to finance the energy improvements through an 
Owner's Energy Performance Master Lease Purchase Agreement. Contractor further 
acknowledges that the 0wnei"s election of tax exempt financing places limitations on the 
private business use of such funds and the property financed with such funds. 

b Management Services. "Management Servicesn are all monitoring and verification of energy 
savings (as defined in Section W ,  Measurement and Verification, of the Contractor's "Final 
Phase II Proposal for Energy Performance Contract (EPC) for Howard County" proposal);; 
service, and training (as defmed in Sections lV & V, of Contractor's "Final Phase I1 Proposal 
for Energy Performance Contract @PC) for Howard County" Proposal), and the securing of a 



Guarantee Energy Savings Bond, defined more particularly below. Payment for Management 
Services, consisting of an annual fee invoiced and payable monthly, shalt be based upon the 
cash flow analysis on pages 1 & 2 of Section Il, Financials, of the Contractois "Final Phase I1 
Proposal far Energy Performince Contract (EPC) for Howard County" and will include 
M&V, and Guarantee Energy Savings Bond. The County will self-perform maintenance 
services. 

c. Severability of Management Services and Guarantee. The parties agree that the Owner may 
terminate the Management Services (and resultant fe)  at any time, without violating the 
terms of the Guarantee, by providing reasonable notice, in writing, to the Contractor. 

d. Agreement on G-tee of Annual Savings. 

Contractor warratlts and guarantees that Owner will realize guaranteed energy 
savings of $8,212,800 ($6,402,574 for Phase I construction & $1,810,226 for Phase 
II construction) and overall savings of $8,308,483 ($6,498,257 for Phase I 
construction & $1,810,226 for Phase I1 construction), as set forth in Contractor's 
Final Phase II Proposal, Table -Cash Flow Analysis on pages 1 & 2 of Section II 
Financiah, and the other contract documents. 

The price for Contractor's guarantee that Owner will realize the savings set forth in 
the Guaranteed Savings Summary section of Contractor's Phase II Proposal is 
$82,128.00 and is included in the price set forth in Attachment A ($64,026.00for 
Phase I Construction & $I 8, I02 for the Phase II construction). The surety for the 
Guarantee Energy Savings Bond will be provided from a financial institution 
approved by the State Treasurer's Office and the Owner. This amount is shown as 
apportioned annually. within the Contractoh Final Phase II Proposal, Section II - 
Cash Flow Analysis and will be invoiced and payable monthly as part of the 
Management Services. The Guarantee Energy Savings Bond shall be provided 
within 10 days of execution of the contract and prior to issuance of the purchase 
order. 

Unless otherwise terminated sooner in accordance with the terms of the Contract 
Documents, this Contract shall remain in force and effect for the period described in 
the Contractor's "Final Phase II Proposal for Energy Performance Contract (EPC) for 
Howard County'?, provided that this Contract shall automatically terminate on the 
date which is fifteen (15) years fiom the first date on which Owner obtains tax- 
exempt financing to finance the capital portion (design and construction) of this 
Contract. 

Owner acknowledges that the Payment and Perfonnance Bonds required hereunder 
shall expire upon final acceptance of all Energy Conservation Measures required 
under this Contract, including any applicable two year warranty period, and shall not 
secure any energy savings, measurement and verification obligations or 
maintenancehervice .obligations, which may be guaranteed by ESG under this 
Contract. This surety will be provided by an insurance company, which is l i ~xnsed  in 
the State of Maryland by the Maryland Insurance Commission. The bonds shall be 
provided prior to issuance of the purchase order. 

The following ~Iarifications to Section V of the Indefinite Delivery Contract are 
incorporated herein: . 

a) Guaranteed Savings Reconciliation Report. Contractor will provide Owner 



with a Guaranteed Savings Reconciliation Report after the one-year 
anniversary of the end of the Construction Period and after the end of each 
subsequent annual Guaranty Period within .I20 days after the year's end. 
The County shall provide the with access to, relevant records relating to such 
Energy and Operations and Maintenance Costs. The County shall pennit 
access to any energy billing information, maintenance records, drawings, or 
other data reasonably necessary to generate the said report. Data and 
calculations utilized by Contractor in the preparation of its Guaranteed 
Savings Reconciliation report will be made available to Owner, along with 
such explanations and clarifications as Owner may reasonably request. 

b) Upon receipt of the Reconciliation Repoq Owner shall have forty-five (45) 
days to review the Gumanteed Savings Reconciliation Report and provide 
written notice to Contractor of rejection of the Guaranteed Savings 
Reconciliation Report for that Guaranty Year. Such written notice shall 
explain the with reasonable particuhrity the reasons why the Owner does not 
accept the report. If the Owner fails to provide written notice of rejection 
within forty-five (45) days of the receipt of the Guaranteed Savings 
Reconciliation Report, it shall be deemed accepted.. 

c) Whenever either party shall be prevented from or delayed in carrying out 
any obligation of such party hereunder (other than for the payment of 
money) by reason of any riot, strike, work stoppage, embargo, quarantine, 
accident, fire, flood or other similar or dissimilar cause beyond the 
reasonable control of such party, the performance of such obligation by 
such party shall be excused to the extent of such prevention or delay, 
provided that such party immediately begins to take in g d  faith 
whatever reasonable steps are available to ameliorate, cure, and mitigate 
the impact of the difficulties created by the cause beyond the party's 
control." 

6 )  Upon receiving a written request (the "Written Request") from the Contractor, the 
County agrees that it will consider the allocation (the "Allocation") of the energy 
efficient tax deduction allowable under Section 179D of the Internal Revenue 
Code, as it may be amended, and any regulations or notices promulgated 
thereunder (the "Code'? allowable to a Designer (as such term is defined in the 
Code). After receipt of the Written Requesf the County may require the 
Contractor to provide any data, analysis, or other information that may assist the 
County in evaluation'the Written Request. The provision of such data, analysis, 
or other information shall be at the Contractor's sole cost and expense. 

The County's decision as to the execution of the Allocation shall be in its.sole 
discretion and may be withheld for any reason whatsoever or may be conditioned 
as the County determines in its sole discretion. Nothing in this Agreement shall 
be construed or inteamted to create any obligation whatsoever upon the County 
to execute the Allocation pursuant to the Code and should the County decide not 
to execute the Allocation, the Contractor shall not have any rights, remedies, or 
recourse against the Contractor for such determination." 

e. Liquidated Damages. The F o u n t  of liquidated damages for this contract shall be 
$1,000.00 per calendar day if the Time of Completion requirements, stipulated in Section 7. a. 
above, are not met. 



9. Ownership of Goods. 

Ail fmished or unfinished work, reports, or goods that are the subject of this Agreement; 
including any licenses or consents acquired by the Contractor for performance hereunder, shall be and shall 
remain the property of the County. 

10. Ethics. 

10.1 The Contractor certifies that the oficer of the corporation who is executing this Agreement 
has read and understands Attachment A, entitled Howard County Charter and Code References to Ethics, 
which contains the provisions of Section 901(a) of the Howard County Charter dealing with conflicts of 
interest and Section 22.204 of the Howard County Code dealing with conflicts of interest. 

10.2 The Contractor certifies that hdshe has (1 ) not been .a party to an agreement to bid a fixed or 
uniform price; (2) not offered nor will offer any gratuity to any county official or employee; and (3) not 
violated any of the fair employment provisions of Code Sec. 4.119 Ethics and Fair Employment Practices 
detailed in Attachment A. 

This Agreement is made and entered into in Maryland and is to be construed under the laws of 
Maryland. As to the Contractor, this Agreement is intended to be a contract under seal and a specialty. 

1 1. Governing Law. 

This Agreement shdl be governed by and construed in accordance with the laws of the State of 
Maryland without regard to any choice of law principles that would dictate the laws of any other jurisdiction. 
The parties agree that the exclusive venue for any and all actions related hereto shall be the appropriate Federal 
or State court located within the State of Maryland. 

12 Termination: 
12.1 Termination for Convenience: The County may terminate this Agreement, in whole or in part, 

whenever the County determines that such termination is in the k s t  interest of the Caunty,.without showing 
cause, upon giving at least 30 days written notice to the Contractor. The County shall pay all reasonable costs 
incurred by the Contractor up to the date of termination. However, in no event shall the Contractor be paid an 
amount which exceeds the price bid for the work performed. The Contractor s h d  not be reimbursed for any 
profits which may have been anticipated but which have not been earned up to the date of termination. 

12.2 Termination for Default: When the Confractor has not performed or has unsatisfactorily 
performed one or more material terms of the Agreement, the County may terminate the Agreement for default 
Upon termination for default, payment may k withheld at the discretion ofthe County. Failure on the part of a 
Contractor to fulfill the contractual obligations shall be considered just cause for termination of the Agreement 
If the damages exceed the undisbursed sums available for compensation, the County shall not be obligated to 
make any further disbursements hereunder. The.Contractor will be paid far work satisfactorily performed prior 
to termination less any excess costs incurred by the County in reprocuring and completing the work. 

13 Notice: Any notice required to be delivered shall be deemed to have been received when the notice 
has been sent by certified mail, return receipt, overnight carrier, or hand delivered to the following address and 
individual or at such other address andor such other individual a party may identify in writing to the other 
party: 

FOR THE COUNTY: 
Helen Ashley, CPPB, Buyer 
How&d County, Maryland 

Office of Purchasing 
675 1 Columbia Gateway Drive 



Columbia, MD 21046 
Telephone: (4 10) 3 13-63 78 

Fax: (410) 3 13-6388 
Email: hashlev@~owardcountvmd.~ov 

FOR THE CONTRACTOR: 
Karen Galindo-White, Account Executive 

ENERGY SYSTEMS GROUP, LLC 
4401 0' Donnell Street 
Baltimore, MD 2 1224 

(410) 522-5656 
(8 12) 492-83 23 

14 Indemnification. 

14.1 The Contractor shall indemnify and hold h d e s s  the County, its employees, agents and 
oficiafs h m  any and all claims, suits, or demands including reasonable attorney fees which may be made 
against the County, its employees, agents or officials resulting from any act or omission committed in the 
performance of the duties imposed by and performed under the terms of this Agreement by the Contractor or 
anyone under agreement with the Contractor to perform duties under this Agreement. The Conlractor shall not 
be responsible for acts of negligence or willful misconduct committed by the County, its employees, agents and 
officials. 

14.2 Any property or work to be provided by the Contractor under this Agreement will remain at 
the Contractor's risk until written acceptance by the County; and the Contractor will replace, at the 
Contractor's expense, all property or work damaged or destroyed by any cause whatsoever. 

1 5 Reports/Infomation/Inspections/and Audits: 

. 1 5.1 At any time during nonnal business hours and as often as the County may deem necessary, the 
Contractor shd1 make available to and permit inspection by the County, its employees or agents, all records, 
information and documentation of the Contractor related to the subject matter ofthis Agreement, including, but 
not limited to, all contracts, invoices, payroll, and financial audits. 



This Agreement is made and entered into in Maryland and is construed under the laws of Maryland. As to 
Contractor, this Agreement is intended to t>e a contract under seal and a specialty. 

APPROVED AND AGREED TO: 
ENERGY SEWICES GROUP 

By: (SEAL) 
Secretary Title: 

Print Name 

APPROVED: 
HOWARD COUNTY, MARYLAND 

By: 
Lonnie R. Robbins Ken Ulrnan 
Chief Administrative Oficer County Executive 

RECOMMENDED FOR APPROVAL: APPROVED FOR SUFFICIENCY OF FUNDS 

James M. Lrvin, Director Sharon F. Greisz, Director 
Director of Public Works Department of Finance 

APPROVED FOR LEGAL SUFFICIENCY: 

Margaret Ann Nolan 
County Solicitor 



A-~-TACHMENT A 

CONTRACT PRICE 

The Owner shdl pay the Contract as follows, subject to and in accordance with the Contract Documenls. For 
Phase II Construction, payment is specifically made subject to appropriation by the Howard County Council of 
the required design/construction funds ($1,095,277.00) in the FY2010 Capital Budget: 

Amount Description Terms of Payment 

DesignKonstTlcction - 
Miscellaneous Work 

Payable Monthly as progress 
is approved by the Owner 

Total Management Service PoyabIe Monthly by Owner 
(Ueqsurement & Verification, 
and Gumantee Enerm Savings Bond) 

Total Contract Amount 
(Construction and Management Services) 

DesignKomtnrction - 
Miscellaneous work 

Payable Monthly as progress is 
approved by the Owner 

Total Management Services Payable Monthly by Owner 
(Uearurement & Verifcotion, 
And Gunruntee Energy Savings Bond) 

Total Contract Amount 
(Comtruction and Management Services) 



ATTACHMENT B 

AFFIDAVIT 

Contractor 

Address 

Telephone 

1, , the undersigned, of tbe above named Contractor 
(Print S i e r ' s  Name) Print ORIce Held) 

does declare and affirm this day of , .that I hold the aforementioned office 
(Month) W a r )  

in the above named bidder and I affirm the following: 

AFFIDAVIT I 

The Contractor, his Agent, servants and/or employcb, have not in any way colluded with anyone for and on behalf of the 
Contractor o r  themselves, to obtain information that would give the Contractor an unfair advantage werothen,  nor have they 
colluded with anyone for and on behaIf of the Contractor, o r  themselvq to gain any favoritism in tbe award of the contract 
herein. 

No offrcer or employee ofHoward County, whether e k t e d  o r  appointed, has in nay manner wba?sucver, any interest fa or bas 
received prior hereto o r  will receive subsequent hereto any benefit, monetary or  material, o r  consideration from the profibor 
emoluments of this contract, job, work or  stnticc for the County, and that no officer or employe  bas actepted or received or  
will receive in the f u b r e  e senice or thing of value, directly or indiredy, upon more favorable terms than those &anted to the 
public generally, nor has any such officer o r  employee of the County received or  wiIl rereivt, directly o r  indirectly, any part of 
any fec, commission or other compensation paid or payable to  the County in mnnectlon with this contract, job, work, or service 
for the County, excepting, however, the receipt of dividends on corporation stock 

AFFIDAVIT 111 

Neither I, nor the Contractor, nor any officer, director, or partners, or any of its employees who a re  directly involved in 
obtaining contracts with Howard County have been convicted of bribery, attempted bribery, o r  conspiracy to bribe under the 
laws of any state, o r  of the f d e r r l  government for acts of omissions committed after July 1,1977. 

AFFIDAVIT TV 

Neither I, nor the Contractor, nor any of our agents, partners, or employees who a re  directly involved in obtaining contra- 
with Howard County have becn convicted within the past 12 months of discrimination against any employee or applicant for 
employment, nor have we engaged in unlawful employment practices as set forth in.Section 12300 of the Howard County 
Code, or of Section 16 of Article 49B of the Annotated Code of Maryland or, of Sections 703 and 704 of Title VII of the Civil 
Rights Act of 1964. 

I do solemnly declare and affirm under the penattits of perjury that the contents of the foregoing affidavits are true and amcf 
to the best of my knowledge, information and belief. 

DATE SIGNATURE 

PRINTED NAME 

TITLE 

REVISED 06/06 



ATTACHMENT C 
HOWARD COUNTY CHARTER AND CODE TZEFERENCES TO ETHICS 

Charfu Sedon 901. Con* of I n r m  

(a) grohibitiong. No officer or employee of the County, whether elected or appointed, shall in any manner 
whatsoever be interested in or receive any benefit from the profits or anoluments of any con- job, work, or service for the County. 
No such officer or employee shall w e p t  any service or thing of value, directly or indirectly, from any person, firm or corporation 
having dealings with the County, upon more favorabk terms than those granted to the public gentrally, nor shall he receive, directly 
or indirectly, any part of any fet, commission or other compensation paid or payable by the County, or by any person in C O M ~ C ~ ~ O ~  

with any dealings with the County, or by any person in connection with any dealings with or pn>ceedings before any branch, office, 
department, board, commission or other agency of the County. No such officer or employee shall d i d y  or indirectly be the broker 
or agent who procum or receives any c o m p d o n  in pnncction with the procurement of any typc of bonds for County officeq 
employees or p-ns o r  firms doing business with the County. No such officer or employee shall solicit oracccpt any compensation 
or gratuity in the form of money or otherwise for any act or omission in the wurst of his public work; provided, however, that the 
head of any department or board of the County may pamit an employee to receive a reward publicly off& and paid for, for the 
accomplishment of a particular task. 

(b) @ I .  cxeeptionse provisions of this Section shall bt broadly construed and 
strictly enforced for the purpose of preventing officm and employees h m  securing any pecuniary advantages, however i n d i i  h m  
their public associations, other than their compensation provided by law. 

In order, however, to guard against injustice, the Council may, by resohtion, specifically authorize my County officer or 
employee to own stock in any corporation or to maintain a business in connection with any person, f m  or corporation dealing with 
the County, if, on full public disclosure of d l  pertinent facts to the County Council by such o f f i q  or employee, the Council shall 
determine that such stock ownership or connection docs not violate the public i n t m n  

The County Council may, by ordinance, delegate to the Howard County Ethics Commission the p o w a  to d e  such 
determinations and to authorize the ownership or wnntction. Any ordinance which delegats this powa shall provide for procedures 
including a public hearing, and shall establish criteria for determining when the ownership or connection docs not violate the public 
inter& 

(c) Ptnaltig. Any officer or employee of the County who willfully vi'obes any of the provisions ofthis Sstion MI 
forfeit his office. Ifany person shall offer, pay, refund or rebate any part of any fee, commission, or other form of compensation to 
any officer or employee of the Collaty in wmection with any County business or p r o d i n g ,  he shall, on conviction, be punishable 
by imprisonment for not less than one or more than six months or a fine of not less than $100.00 or more than 51,000.00, or both. 
Any conh.act made in violation of this Section may be declared void by the Executive or by resolution ofthe Council. The penalties 
in this Section sall be in addition to all other penaIties provided by law. 

Code W o n  4.11 9. Ethics and Fair Empioymcnt Praciic6 

(a) Conflict of laterest Bidders, vendors, purchasers and county anployeo; involved in the purch~~&g process shall 
be governed by the provisions of the Howard County Charter and Howard County law regarding conflict of intfrcsL No vendor shall 
offer a gratuity to an official or cmployct of the county. No official or employe shall accept or solicit a gratuity. 

(b) Dixoura~cment of  Uniform Bidding. 

(1) It is the policy of the county to discourage uniform bidding by every possible means and to endeavor to 
obtain full and open competition on all purchases and sale. 

(2) NO bidder may be a party with other bidders to an agreement to bid a fixed or uniform price. 

(3) No person may disclose to another bidder, nor may a bidder acquire, prior to the opening of bids, the 
terms and conditions of a bid submitted by a competitor. 

(c) Fair Emdoment Praeticts , 

(1) Bidders, vendors and purchases may not engage in unlawful employment practices as set forth in 
. Subtitle 2 "human Rights" of Title 12 of the Howard County Code Section 24 of Article 49B ofthe Annotated Code of Maryland or 

Sections 703 and 704 of Title VII of the Civil Rights Act of I964 as amended Should any bidders, vendon or purchasers engage in 
such unlawful employment practices, they shall be subject to k i n g  d ~ l a r c d  imsponsible or being debarred pursuant to the provisions 
of this subtitle. 



(2 )  The Howard ~ o u n t y ~ f F &  of Human Rights shall no* the county purchasing agent when any bidder 
is found, by a court of competent jurisdiction, to have engaged in any high unlawfid employment practices. 

(3) If any bidder has been declared to be an irresponsible bidder for having engaged in an unlawful 
employment practice and has been debarred from bidding pmuant  to t h i s  subtitle, the Howard County Office of Human Rights hall 
review the employment practices of such bidder after the period of debarment has expired to determine if violations have been 
corrected and shall, within 30 days, file a report with the county purchasing agent informing the agmt ofsuch corrections before such 
bidder can be delared to be a responsible bidder by the' county purchasing agent 

(4) Payment of subconmctors. All conbactors shall certifL in writingthat timely payments have been made 
to a11 subcontractors suppIying Iabor and materials in accordance with the contractual arrangements made bctwcen the wntrrsctorand 
the subcontractors. No contractor will be paid a second or subsequent progress payment or final payment until such written 
certification is presented to the county purchasing agent 

Code Scctlon 22.201. Prohibited Condud and InIuesk  

(a) Partjci~ation Prohibitionq: County official and employees subject to this subtitle shall not: 

(1) Except in the exercise of nn administrative or ministerial duty ~ i c h  does not affect the disposition or 
decision with respect to the matter, participate on behalf of the county in any matter which would, to their knowledge, have a direct 
financial impact as distinguished from the public generally, on t h n  their spouse, parent, child, sibling or upon any business interat 
with which they me affiliated; 

(2) Except as cxempted by the county wuncil pursuant to Section 901(b) of the Howard County Charter, 
hold or acquire an interest in a business entity that has or is negotiating a contract with the county or is regulated by the official or 
employee; 

(3) Except in the exercise of an administrative or ministerial duty which docs not a&ct the disposition or 
decision with respect to the m&a, participate in any matter involving a business entity with which thq: their spouse, parent, child or 
sibling art negotiating a r  have an arrangement concerning prospective employment 

(b) J3m~lovrnent Prohibitions: Except as exempted by the county council purmant to section 901(b) ofthe Howard 
County Charter or when the employment or interest docs not create sn actual or apparent wnflict of intenst, officials and employes 
shdl not: 

(1) Be employed by: 

(i ) Any entity subject to their official authoriw, 

(ii) Any end@ subjtct to the authority of the Howard County agency, board or commission with 
which they are afiiliatcd., 

(iii) Any entity which is negotiating or has entered into a contract with the Howard County 
agency, board or commission with which they are affiliated. 

(2) Represent any party for a f q  commission or other compensation before any county body; 

(3) Within one (1) year following termination of county service, act as a compensated rcprcsentativc of 
another in connection with any specific marter in wlich they participated substantially as a county official or employe. 

The employment provisions listed above do not apply to: 

(1) An official or employee who is appointed to a regulatory or Iicmsing authority pursuant to a 
requirement that persons subject to its jurisdiction be represented in appointments to iC, 

(2)  Subject to other provisions of law, a memkr  of a board or commission who publicly disclosed a 
financial interest or employment to the appointing authority at the time of appointment; 

(3) Employees or officials whose duties me ministerial, provided that the private employment or financial 
interest does not create a conflict of interest or the appearance of such a wnflict. 

(c) %~licitation/Acce~tanee of Gifts or  Cornptnsation: No employee or official shall solicit any g i b .  No employee 
or official shall accept any gifi or compensatioq directly or indimtIy from any person that hckhe knows or has reason to know, has 



financial interests, distinguishable from the interest of the public, that would be affected by the actions of the employee or official. 

( 4  Use of Prutine of Office: No county officials or employes subject to this subtitle shall intentionally use the 
prestige of their ofice for their own gain or that of another. The pcrfowancr: of d and customary constituent services without 
additional compensation does not constitute the use of prestige of office for an official or employa's private gain or that of another. 

(e) Dbclosurc of Confidentid Information: 0th- than in h e  discharge of official duties, officials or employees 
may not disclose or use, for their own gain or that of another, confidential information acquired by reason of public position and 
h i c h  is not available to the public. 



BY THE COUNCIL 

This Bill, having been approved by the Executive and returned to the Council, stands enacted on 
k & B ,2009. 

LM&-~~L 
Stephen M. LeGendre, Administrator to the County Council 

BY THE COUNCIL 

This Bill, having bxn  passed by the yeas and nays of two-thirds of the members of the Council notwithstanding the 
objections of the Executive, stands enacted on ,2009. 

Stephen M. Mendre ,  Administrator to the County Council 

BY THE COUNCIL 

This Bill, having received neither the approval nor the disapproval of the Executive within ten days of its 
presentation, stands enacted on ,2009. 

Stephen M. LeGendre, Adminimtor to the County Council 

BY THE COUNCIL 

This Bill, not having been considered on final reading within the time required by Charter, stands failed for want of 
consideration on ,2009. 

Stephen M. LeGendre, Adminisbator to the County Council 

BY THE COUNCIL 

This Bill, having h e n  disapproved by the Executive and having failed on passage upon consideration by the 
Council stands failed on ,2009. 

Stephen M. LeGendre, Administrator to the County Council 

BY THE COUNCIL 

This Bill, the withdrawal of which received a vote of two-thirds (2f3) of the members of the Council, is withdrawn 
from hrther consideration on ,2009. 

Stephen M LeGendre, Administrator to the County Council 


