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I.

INTRODUCTION

1. OVERVIEW

Energy Outreach Colorado Efficiency LLC (EOCE) is a non-profit organization that operates and
administers the Colorado Energy Office (CEO) statewide Multi-Family Weatherization Program on
behalf of the U.S. Department of Energy’s (DOE) Weatherization Assistance Program. The Program
reduces energy costs for low-income households by increasing the energy efficiency of their homes,
while ensuring their health and safety. The Program prioritizes services to the eldetly, people with
disabilities, and families with children. Typical weatherization services may include: installing
insulation; tuning and replacing heating and cooling systems; mitigating air infiltration; and reducing
electric base load consumption. Energy-related health and safety issues may also be addressed
through this program.

2. PURPOSE OF THIS REQUEST FOR PROPOSAL
Energy Outreach Colorado Efficiency LLC is soliciting for energy efficiency construction services
proposals for the Multi-Family Weatherization Assistance Program.

EOCE has conducted an energy audit and has identified energy efficiency measures using a DOE
approved energy modeling software. EOCE is seeking bid proposals from Vendors who can agree to
the terms of the weatherization enhancements and will perform the work specified in this public
solicitation document. Accordingly, EOCE, the property owner and the selected Vendor will enter
into a contract to address the rights, obligations, and requirements necessary for Vendors to receive
funding to perform the specified weatherization enhancements.

3. MAJOR OBJECTIVES OF REQUEST FOR THIS PROPOSAL
The major objectives of this solicitation are to:
a. ldentify Vendors that will provide energy efficiency measures for Energy Outreach Colorado
Efficiency LLC ’s Multi-Family Weatherization Program.
b. To ensure that all materials and/or services meet the standards and requirements of Energy
Outreach Colorado Efficiency LLC, DOE, and CEO.

c. To ensure that all materials and/or services are provided in the timeframe established by
Vendors and submitted with this proposal as described in this RFP.
To obtain a cost effective, line item proposal for the requested services (Attachment A).
e. To obtain Vendors’ references for similar work performed in Colorado.

4. MANAGEMENT AND INQUIRIES

In no case shall oral communications take precedence over written communications. Only written
communications shall be binding on this RFP. During the procurement process, all inquiries
concerning this RFP shall be submitted in writing to:

Project Manager
vrick@energvoutreach.org
cc: afeiertag(@energvoutreach.org

SUBJECT: “ROYAL GORGE MANOR”

Energy Outreach Colorado Efficiency LLC assumes no responsibility for representations concerning
conditions made by its Officers or Staff prior to the execution of an agreement, unless such
representations are specifically incorporated into the RFP by subsequent official written
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Addendum(s). Oral conversations pertaining to modifications or clarifications of the RFP shall not
be considered part of the RFP unless confirmed in writing by official written Addendum(s).

II. PROJECT SPECIFICATIONS
1. PROPERTY DESCRIPTION

ROYAL GORGE MANOR -1122 N 15® St, Canon City, CO 81212

Royal Gorge Manor Apartments is a 107,000 square foot, twelve story building. There are 30
studios, 82 one bedroom, and 11 two bedroom units serving elderly residents.

2. ENERGY AUDIT SUMMARY AND BID SPECIFICATIONS

EOCE is seeking weatherization construction services for the following energy efficiency measures
for ROYAL. GORGE MANOR:

(Full details regarding each measure are provided in Attachment B)

Energy Efficiency and Health & Safety Measures

Low Flow
HVAC Lighting Appliances Fixtures Windows Insulation

Thermostats

Space Heating
Boilers
Bath Exhaust Fan
Motors

MAU

All companies submitting proposals must furnish labor, material, tools, and equipment necessary to
perform the task and do all else, reasonably implied as necessary for the prompt and satisfactory
completion of this contract. All companies submitting proposals must include all presumed taxes and
duties however designated, including all sales, use, rental, receipt, value added, personal property, and
other taxes that may be levied or assessed in connection with the Vendor’s possession, receipt, or use
of the specified energy efficiency construction materials and/or services.

The Vendor must supply all materials using only new materials and supplies, or Approved Recycled
Materials that to Vendor’s knowledge are free from defects and in compliance with 10 CFR 400
Appendix A located in Attachment C of this document. The Vendor must supply tools and labor
necessary to complete the specified weatherization services according to the specifications, sequence
and cost submitted in the Vendor’s proposal.

III. ENERGY OUTREACH COLORADO EFFICIENCY LLC PROPOSAL
REQUIREMENTS

1. MANDTORY BIDDERS MEETING
A Bidders Meeting will be held at the following place and time:
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ROYAL GORGE MANOR, 1122 N 15® St, Canon City, CO 81212
December 19, 2017 at 10:00 am —H VAC

This meeting is MANDATORY for all Vendors planning to submit a proposal to EOCE. At least
one staff member must be present and must legibly sign the attendance log to record their company
contact information. This contact information will be used to distribute answers to all submitted email
questions by Vendors. All submitted email questions will be reviewed, answered, and distributed to all
Vendors that attended the mandatory bidders meeting. Only Vendors that attend the bidders meeting
will be considered for contract.

2. BIDDERS MEETING SCHEDULE
December 19, 2017 at 10:00 am —HVAC

3. PROPOSAL SUBMISSION

Submission of a signed proposal is acknowledgment and acceptance of all terms and conditions of
this solicitation. Energy Outreach Colorado Efficiency LLC reserves the right to reject all proposals
including but not limited to proposals containing misleading and/or inaccurate information at any
stage in the procurement process. It is the sole responsibility of prospective Vendors to take notice
of the date and time that proposals are due, and to ensure their submittals are received prior to the
due date and time. Late submissions will not be accepted. Proposals (bid forms) will not be accepted
in person, by courier service, US Mail or facsimile. Items too large to email, such as plans, binders,
etc., may be delivered to EOCE in person or mailed to EOCE; however, proposals (bid forms) shall
be emailed only. Proposals must be emailed to:

Valerie Rick: vrick@energyoutreach.org and Ashley Feiertag: afeiertag@energyoutreach.org
SUBJECT: Request for Proposals: Royal Gorge Manor

Proposals Due Date/Time: Friday, December 29, by 5:00 PM

a. The Proposal Package
Additional promotional materials not in response to a specific requirement shall not be
included in the proposals response package.

1. Attachment A: Each proposal must use the documents found in Attachment A to
prepare a bid package for this RFP. Specifically, all bids must separate out the costs
associated with performing the specified energy efficiency measures, including
subcontracting. These costs must be addressed in a separate line item on each submitted
proposal for each individual measure. Additionally, the RFP Documentation Checklist
must be included.

i.  All bids MUST contain specs. Warrantees will be required to be submitted at completion
of project prior to final payment.

ii.  In the event the Vendor proposes to subcontract for the services to be performed under
the terms of the contract award, s/he shall state so in their bid and attach for approval a
list of said subcontractors and an itemization of the products and/or setvices to be
supplied by them.
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iv.

V.

All companies submitting proposals must provide construction scheduling for each
measure in their proposal package. All work must be completed no later than May 31,
2018 for projects funded by all other sources. Schedules are subject to change and
EOCE holds the right to proceed under modified, accelerated schedules. For all projects,
time is of the essence.

Minimum Vendor Requirements: Proposals must address and meet each of the

minimum Vendor requirements outlined in this RFP:

All contractors’ federal project eligibility will be verified through federal debarment
and suspension list. The Vendor shall not be under suspension or debarment by the
State of Colorado, any other state, or federal government. The list of ineligible
Vendors can be accessed through www.sam.gov. Please be sure you are in good
standing with the State of Colorado, any other state, or federal government before
submitting a bid proposal.

Vendors must demonstrate ability and specific approaches that best meet the project
needs, including but not limited to:
1. Compensation for services (cost)

i.  Understanding of the project

ii.  Recent experience with this type of work

iv.  Personnel assigned to this project have experience working with

property management and tenants, including seniors and disabled.

Each company must to submit references and experience for similar construction
services provided in Colorado. The provided references and experience must pertain
specifically to the Vendor who will execute the contract.

4. AFFIDAVIT OF PROPOSALS

Cost for Preparation of Proposal

No payments shall be made to cover costs incurred by any Vendor in the preparation or
submission of proposals, nor any other associated costs.

a.

b.

Certification of Independent Price Determination

By submission of a response to this RFP, the Vendor certifies that in connection with this
procurement:

1.

1ii.

Prices in the proposals have been arrived at independently, without consultation,
communication, or agreement, for the purpose of restricting competition, as to any
matter relating to such prices with any competitor.

He or she is the person, or the person authorized to act as agent for the person(s) in
the Vendor’s organization responsible for the decision as to any prices being offered
herein, and that he or she has not participated in, and shall not participate in, any
action contrary to the requirements of this document.

Any offer made in the submitted proposals, and any clarifications to the proposals shall
be signed by an officer of the Vendor’s organization or a designated agent empowered
to bind the firm in an agreement.
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c. Integrity of Proposals
By signing a proposal(s), a Vendor affirms that s/he has not given any economic opportunity,
future employment, gift, loan, gratuity, special discount, trip, favor, or service to an Energy
Outreach Colorado Efficiency LLC member in connection with the submitted proposals.
Failure to sign the proposals, or signing it with a false statement, shall void the submitted
proposals or any resulting agreements, and the Vendor shall be removed from all
supplier/Vendor lists.

i. Conflict of Interest Statement:

It is the policy of the Organization to identify conflicts of interest involving the
organization and related parties as well as situations which may give rise to an
appearance of a conflict of interest, and to address such conflicts in a manner that
will fully protect the integrity and reputation of the Organization as well as
individuals serving as officers, directors and Grants Advisory Committee

members. This policy is intended to supplement, but not replace, any applicable
state and federal laws governing conflict of interest.

ii. Prohibited Transactions
While in most circumstances the determination of a conflict of interest is decided
by disinterested members of the board of directors or Grants Advisory Committee,
there are certain situations listed below in which a conflict of interest is absolutely
prohibited.

a) No Interested Person shall participate in the selection, award or
administration of a contract to be paid with federal funds if a real or
apparent conflict of interest is present.

b) No Interested Person shall receive a loan from the Organization.

¢) No Interested Person shall receive Compensation for exercising
their duties as an officer, director, or Grants Advisory Committee
member except for the reimbursement of expenses.

d. Quote Applicability
Vendor must substantially conform to the terms, conditions, specifications and other
requirements found within the text of the energy Audit Summary and Bid Specifications
(Attachment B) All previous agreements or other documents, which have been executed
between the Vendor and Energy Outreach Colorado Efficiency LLC , are not applicable to
this Request for Proposal or any resultant agreement(s).

IV. INSURANCE, BONDS, LICENSING, PERMITS

1. INSURANCE
a. The Vendor shall obtain and maintain insurance as specified here at all times during the
term of the contract with EOCE. All policies evidencing the required insurance coverage
shall be issued by insurance companies satisfactory to EOCE and CEO but in no
circumstance can the insurance company have a Best rating lower than A-.

b. Commercial General Liability with minimum limits as follows: (a) $1,000,000 each
occurrence; (b) $2,000,000 general aggregate; and (c) $2,000,000 products and completed
operations aggregate. Can be demonstrated by a $1,000,000 primary limits and $1,000,000
umbrella policy. The policy shall name as additional insured and include a waiver of
subrogation in favor of Property Owner, EOCE and CEO. The additional insured
endorsement must provide products/completed operations hazard insurance to the
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additional insureds. Vendor warrants that no prior claims have impaired the limits of
insurance required under this provision. Vendor further warrants that it will replenish any
impaired limits so that the full amount of insurance required under this provision is
available for any claims arising out of Vendor’s work.

c. Automobile Liability Insurance with a minimum limit of $1,000,000 each accident
combined single limit. The policy shall name as additional insured and include a waiver of
subrogation in favor of Property Owner, EOCE and CEO.

d. Workers’ Compensation Insurance with the statutory limits to cover full liability under
Colorado’s Workers’ Compensation laws. Vendor shall obtain and maintain $1,000,000 per
occurrence Employer’s Liability or Stop-Gap coverage. The policy shall include a waiver
of subrogation in favor of EOCE, Property Owner and Tenant. If contractor is a sole
proprietor, contractor must fill out the Declaration of Independent Contractor Status Form.

e. Pollution Occurrence Insurance with a minimum limit of $500,000. The policy shall name
as additional insured and include a waiver of subrogation in favor of EOCE, CEO, and
Property Owner. EOCE will consider waiving this requirement on a case by case basis and
only where circumstances warrant a waiver.

2. PAYMENT AND PERFORMANCE BOND

Vendor shall secure and post a Labor and Materials Bond and a Performance Bond, each in the
amount of one-hundred percent (100%) of the Funding Amount as provided in Exhibit A-1 of the
final contract. Such bonds shall be issued by a surety company authorized to do business in the
State of Colorado and the cost of all such bonds shall be included in the Cost of the Work.
Bonding requirements are at EOCE’s sole discretion and may be waived, in writing, by EOCE.
Include the cost of all such bonds as a separate line item within the bid forms provided in
Attachment A.

LICENSES
Vendors shall maintain in status all federal, state, and local licenses and permits required for the
operation of business conducted by the Vendor.

PERMITS

Each Vendor shall secure permits and inspections required by applicable authorities and pay all
cost in connection with the work. The Vendor shall provide written notification to EOCE when
permits are not required.

V. INSPECTIONS

1.

EOCE INSPECTION

Each Vendor is required to be present at the EOCE final inspection of each specified energy
efficiency measure to ensure compliance with weatherization rules, materials, and agreed upon bid
specifications. EOCE will give the selected Vendor five (5) days notice of the scheduled
inspection.

CEO INSPECTION

Each Vendor is required to be present at the CEO final inspection of each specified energy
efficiency measure to ensure compliance with weatherization rules, materials, and agreed upon bid
specifications. EOCE will give the selected Vendor five (5) days notice of the scheduled
inspection.
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VI. ENVIRONMENTAL SAFETY COMPLIANCE

1.

AHERA - ASBESTOS CERTIFICATION

The Colorado Department of Public Health and Environment requires certification for personnel
intending to provide asbestos abatement services. Properly trained weatherization personnel or
appointed representatives may remove samples of material for laboratory testing to determine if the
sample is, in fact, an ACM (asbestos containing material). A certified asbestos worker or organization
may be hired by the housing provider to remedy hazards that represent any imminent threat. Any and
all asbestos work shall be paid for by the Housing Provider and will require a contract separate from
the EOCE/Housing Provider/Vendor(s) contrac; EOCE is not able to pay for asbestos
testing/work.

2. LEAD-BASED PAINT

For improvements constructed before 1978, Vendor shall:

a. Obtain certification in Lead-Based Paint Renovation

b. Meet or exceed all EPA Lead-Safe Renovation requirements and processes according to
Lead-Safe weatherization regulations 40 CFR 745 Subpart D & E.

3. RECYCLING

Vendor shall appropriately recycle all appliances, and provide an official certificate of recycling or
receipt for specified energy efficiency measures which include refrigerators, air conditioning units,
fluorescent lamps and magnetic ballasts.

VII. SUBCONTRACTORS & PAYROLL REQUIREMENTS

1.

SUBCONTRACTORS
If the Vendor seeks to hire sub-contractors to perform the weatherization services, the Vendor
shall comply with the Weatherization Assistance Program procurement regulations.

Subcontractors will be held to all terms, conditions and requirements outlined within the text of
this RFP.

VIII. PROPOSALS EVALUATION AND AWARD(S)

1.

EVALUATION PROCESS

Energy Outreach Colorado Efficiency LLC will determine the most suitable Vendor(s) to
complete the services described in the bid specifications. Proposals must be complete according
to Attachment A in order for the proposals to be evaluated. Vendors will be evaluated based on
the content of the proposal package with considerations made for solid financial responsibility,
integrity, experience and quality of work, record of completing projects on time, and the capacity
and ability to do the work according to the plans and specifications. Preference will be given to
the following: a) minority firms; b) Women Business Enterprises; and ¢) Labor Surplus Area
Firms.

Proposals that are incomplete or contain significant inconsistencies or inaccuracies may be
rejected by Energy Outreach Colorado Efficiency LLC without further discussion. Energy
Outreach Colorado Efficiency LLC reserves the right to accept or reject any part of any
proposals, and to accept or reject any or all proposals without penalty. Energy Outreach
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2.

Colorado Efficiency LLC reserves the right to waive minor deficiencies and informalities if, in the
judgment of Energy Outreach Colorado Efficiency LLC, the best interests of EOCE shall be
served.

In addition bids may be re-evaluated against the DOE Audit software to evaluate cost effective
benefit. Bids exceeding this benefit may be rejected by EOCE without further discussion.

APPEAL OF AWARD

Solicitations are awarded based on several conditions, price being just one of the elements. Please
check the Proposal Evaluation criteria to see what elements the award will be based on. Vendors
may appeal the Proposal Award Notice decision by submitting, in writing, to Energy Outreach
Colorado Efficiency LLC, a request for reconsideration within 5 days of the Proposal Award
Notice being sent to all participating vendors via email. Vendors who were deemed non-
responsive are ineligible to participate in the appeal of award process.

IX. PAYMENT FOR SERVICES

1.

CONDITION PRECEDENT FOR PAYMENT

Passing the EOCE inspection is a condition precedent for payment. Accordingly, no payment
shall be made to Vendor if Vendor fails to pass the EOCE inspection. Further, EOCE may
withhold payment until corrections in Vendor’s performance are satisfactorily made and
completed, and no payment shall be made to Vendor if Vendor cannot satisfactorily perform the
work.

PAYMENT

EOCE will review payment requests upon receipt. If Vendor has satisfied all conditions for
service and inspections, and if payment request complies with this agreement, subject to amounts
retained, as described below, EOCE shall issue payment to Vendor within 30 days of the day
EOCE determines the payment request complies with this agreement.

PAYMENT AMOUNT

In accordance with this section, EOCE shall pay Vendor an amount equal to the cost of the work
per Exhibit A-1 of the final contract.

MAXIMUM PAYMENT AMOUNT

Regardless of the cost of the work, total payments made to Vendor shall not exceed the funding
amount, unless amended by change order. Further, Vendor shall not be entitled to any additional
compensation for repairs performed as a result of failed inspection, Vendor’s negligence, or
defects in the work.

INTERIM FUNDING

EOCE shall have no obligation to fund the energy efficiency measures prior to final completion
and inspection of the requested EEMs. However, if the Vendor is obligated to pay for the
specified energy efficiency measures prior to payment, and has insufficient funds to do so, EOCE
may, in certain circumstances, but is not obligated at any point to, negotiate progress payments
with specific conditional and unconditional lien waiver requirements (Attachment E).

RETAINAGE
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EOCE will withhold from Vendor’s payment retainage of ten percent (10%) until Vendor passes
the CEO inspection. If Vendor passes the CEO inspection prior to submitting the payment
request, FOCE shall not withhold retainage. EOCE shall pay Vendor the retainage amount
within 15 days of Vendor passing the CEO inspection.

7. TAXES & FEES
If not included in bid submission, Vendor shall be responsible for costs associated with taxes and
duties however designated, including all sales, use, rental, receipt, value added, personal property,
and other taxes, that may be levied or assessed in connection with the Vendor’s possession,
receipt, or use of the specified construction services.

8. CHANGE ORDERS
Notwithstanding the foregoing, the parties may agree that additional funding, above the funding
amount, is necessary to complete the energy efficiency measure. Change orders may be
negotiated and approved upon Vendor’s notice, but only when due to unforeseen circumstances,
concealed conditions, or acts of nature. The parties shall negotiate change order amounts, and
EOCE shall make final determinations, in its sole discretion, of whether and how much additional
funding is necessary to complete the work. EOCE’s decision regarding change orders shall be at
its sole discretion and is final. If approved, EOCE may fund change orders pursuant to this
section. Vendor expressly waives all other rights and claims regarding change orders. If a change
order request is a result of an egregious bid, then a change order will not be issued and the
difference in cost will be the Vendor’s responsibility.

9. PAYMENT REQUEST AND LIEN WAIVER
Once Vendor has passed the EOCE inspection, Vendor may submit to EOCE a payment
request.

a. Payment Request Submission

1.  ALL INVOICES MUST INCLUDE: reference to the property’s address; unit
numbers/floors/buildings served; an itemized list of all labor and materials; labor
hours; Vendors zip code + 4 digit extension; and a current W-9.

i.  EOCE may request documentation necessary to demonstrate Vendor’s cost of the
work, which may include invoices, statements, receipts, subcontractor contracts or
payments and timecards.

iii.  When the Vendor has completed the requested weatherization service(s), the Vendor
shall submit payment request to EOCE.

b. Lien Waivers

i.  Conditional and unconditional lien waivers (Attachment E), when deemed necessary
from Vendor, subcontractor, supplier, and any other person who has supplied
materials or labor to the property/project.

X. SCHEDULE KEY DATES

Following are the key dates in the schedule for this procurement:
e Request for Proposals Issued 12-15-2017

e Proposals Bidders Meeting- ROYAL GORGE MANOR 12-19-2017
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e Proposal Question Submission Deadline 12-20-2017

e Proposal Answers/Amendment Distribution 12-21-2017
e Proposals due by 5pm 12-29-2017
e Anticipated Date - Contract(s) Signed 01-31-2018
e Anticipated Project Start Date 02-01-2018

Energy Outreach Colorado Efficiency LLC reserves the right to proceed under a revised version
of this schedule.

XI. RFP MODIFICATIONS

Energy Outreach Colorado Efficiency I.L.C shall prepare written Modifications(s) if needed. All
modifications to this RFP shall be prepared by Energy Outreach Colorado Efficiency LLC and
formally issued to all holders of RFP documents on record and verified as “in attendance” at the
mandatory bidder’s conference. Addenda shall be issued not later than the date specified in the
schedule. Written addenda shall serve to amend the RFP documents accordingly.
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Royal Gorge Manor Apartments — Energy Outreach Colorado Multi-Family Audit

1 Executive Summary

Groupl4 has completed an energy audit of Royal Gorge Manor, a 107,000 ft2, twelve story building,
consisting of 123 units. Building and utility data were compiled and entered into DOE-2 modeling software.

Table 1 — Historical Energy Use Summary

Fuel ‘ Annual Use ‘ Annual Cost ‘
Electric (KWh) 601,126 $88,194
Gas (Therms) 53,730 $27,194

Total | $115,388

Royal Gorge Manor has hot water baseboard heating controlled by in-unit pneumatic thermostats with heating
provided by two hot water boilers. There is a make-up air unit (MAU) that provides ventilation air to the
corridors in each level year round. In-unit ventilation is provided by exhaust fans and operable windows.
Cooling is provided by tenant-owned window air conditioning units.

Building envelope, HVAC, lighting, potable water, and control systems were analyzed for opportunities to
improve efficiency and address health and safety issues. The energy efficiency measures (EEMs) and health
and safety measures (H&S) that passed the Department of Energy’s criteria for weatherization funding are
presented in the tables below.

Table 2 — EEM Summary

Energy Efficiency Measure 1 Year Savings ‘ SIR
In-Unit Lighting (Screw-in LEDS) $ 12,424 | 5.3
Common Area Lighting $ 5,868 | 3.4
MAU Replacement and Setback $ 3,587 | 3.4
Exterior Lighting $ 94 | 2.0
Low-Flow Fixtures (Faucets and Showers) $ 2,566 | 1.3
Replace Pneumatic Thermostats $ 1,339 | 1.7
Space Heating Upgrades $ 7,405 | 0.9
Energy Star Refrigerators $ 1,383 | 2.1
Double Pane Windows $ 27,298 | 1.4
Package $ 59,466 | 1.8
Table 3 — Measures Not Recommended
Energy Efficiency Measure ‘ 1* Year Savings ‘ SIR
Pipe Insulation $ 332 | 05
In-Unit Lighting (Fluorescents to LEDs) $ 367 | 0.3
DHW Plant Upgrades $ 968 | 0.4

All energy efficiency measures are detailed in the DOE-2 model outputs (Appendix C) and Scope of Work
Specifications (Appendix A).
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Royal Gorge Manor Apartments — Energy Outreach Colorado Multi-Family Audit
In addition to the EEMs presented above, four health and safety measures were documented.
Table 4 — Health and Safety Measures

Existing Condition ‘ Health and Safety Measure ‘

Many Bathroom Exhaust Fan Flow | Install Energy Star Exhaust Fans
Rates are Below Code Minimum

Mold and/or mildew discovered in Mildew and Mold Remediation
dwelling units

No anti-scald mixing valves Installing an anti-scald mixing valve will
protect against burns and the higher tank
temperature will ward against legionella.

Crawl space has poor moisture Remediate water infiltration issue, add
control and air sealing vapor barrier, air seal penetrations

The existing building conditions of Royal Gorge Manor are also documented in this report.

Note that all existing equipment types, quantities, and costs listed in this report are for purposes of this
analysis, and should not be used as a basis for contractor bids or construction estimates.
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Royal Gorge Manor Apartments — Energy Outreach Colorado Multi-Family Audit
2 Existing Building Conditions

Royal Gorge Manor is a 107,000 square foot, twelve story building. There are 30 efficiency units, 82 one
bedroom units and 11 two bedroom units serving elderly residents. Common spaces include a large
community space, kitchen, beauty salon, gym, and library on the first floor, a community room, kitchen,
conference room, and laundry room in the penthouse, solariums on each residential floor (floors 2-11),

hallways, and two stairwells.

The Google Earth image below provides an overhead view of the site.

r
-
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Figure 1 — Overhead View of Royal Gorge Manor

2.1 Building Envelope

The building has a concrete and membrane roof with no attic and steel framed walls with pink fiberglass batt
insulation. All common area windows and most in-unit windows are single paned with aluminum frames. The
windows in 9 units have been replaced within the last 4 years with double pane windows with aluminum
frames. There is a crawl space underneath the entire building. Images of the east, north, south, and west

facades are presented below.
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Figure 4 — South Facade Figure 5 — East Facade

2.1.1 Crawl Space

Royal Gorge Manor has a crawl space that extends under the entire
building and is on average 62" high, with no height above grade. The
crawl space is uninsulated and does not contain a vapor barrier.

There are (5) five individual sump pumps in the crawl space that were
installed to remove water that was entering the crawl space during and
after periods of moderate to severe rain. At the time of inspection, the
crawl space floor was damp in several areas. From the field observation,
it looked like water was entering the crawl space from under the
foundation walls. No noticeable paths of entry were noted on the
building exterior.

Plumbing and electrical penetrations from the crawl space into the first
floor conditioned space had quarter to three-quarter inch gaps and
would benefit from air sealing with caulk or spray foam. (See Figure 6)

Figure 6: Air sealing gaps in

crawl space penetrations
GI'OU P Inspiring better buildings.
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2.1.2 Wall Insulation

The exterior walls are steel stud construction with pink fiberglass batt insulation. Wall cavity and insulation
depths were measured on site in each cardinal direction:

Orientation Cavity Depth Insulation Depth
South 4" 3"
North 3.25” 3"
West 3.5” 2.5”
East 3.5" 2.5”

Figure 7 — South Wall Insulation Measurement Figure 8 — West Wall Cavity Measurement

2.1.3 Envelope Energy Modeling

The walls are steel framed with precast panel exterior and plaster interior. The drawings show 2” of fiberglass
insulation. To account for slightly more insulation observed in the field, approximately 2-1/2” to 3" of fiberglass
insulation was modeled.
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BB NP LATH ALLRECATE FINH
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"
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Figure 9 — The wall construction drawings show face brick on steel framing with 2” insulation. The
construction was modeled with slightly more insulation per field observations.
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Roof construction drawings show a built-up roof on 8” of concrete, with 1” rigid insulation. The model reflects
this.

_.5_.__..13. +-
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2 110y ; oo ('I_'-J;-"'{- f_::- - ¢ Add'l Insulation: II'ID Ltwt Conc Cap ;I
| S

Figure 10 — The roof construction drawings show 1” rigid insulation on 8” of concrete. This construction was
modeled as such.

2.1.4 Thermal Boundary

In the figures below, the red lines denote the boundaries of the conditioned space of the building. The
stairwells are not conditioned, but have air exchange with the conditioned space, and are therefore
considered within the thermal boundary. There is an overhang over the unit windows that is not within the
thermal boundary. There is a crawl space under the entire building, so the thermal boundary terminates below
grade. There is also a penthouse within the thermal boundary that is smaller in footprint than the other
building levels, making it difficult to see in these photos.

e =, .
Figure 11 — East Thermal Boundaries Figure 12 — North Thermal Boundaries

2.1.5 Infrared Photos

Infrared photographs were taken of the building to look for sources of air leakage in the building envelope.
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Figure 15 — Example IR Photo - Exterior Figure 16 — Example IR Photo - Interior

2.2 Lighting

The majority of the common area lighting at Royal Gorge Manor consists of 2 bulb 4’ 32W T8 ceiling mounted
fixtures. These fixtures are found in the community rooms, kitchens, solariums, offices, restrooms, lobby, 1
floor and penthouse hallways, and other common areas. The stairwells and trash rooms have 2’ and 3’ T8
fixtures. The residential hallways have 1 bulb 4’ corner mount 32W T8 fixtures. There are T12 fixtures in the
elevator mechanical room and the garage. There are a number of screw-based fixtures throughout the
building in closets, offices, and common areas, with a mixture of incandescent, CFL, and LED bulbs.

Each unit has ceiling mounted fixtures in the living room, kitchen, hallway, and bedroom with predominately
incandescent bulbs. Some of the ceiling fixtures in the living rooms and bedrooms are ceiling fans. Each
kitchen has an under cabinet fixture lamped with a T8 bulb.

Exterior lighting is provided by LED canopy fixtures, wall packs, pedestrian pole lights, and parking lot lights.
The exterior fixtures are all controlled by photocells.

Hallways and common areas have LED exit signs installed.

Lighting photos and a lighting inventory for the building are presented below.
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Figure 17 — Typical 4’ Ceiling Mount Troffer Figure 18 — Typical Ceiling Mount Wrap

Figure 19 — Typical 2’ Ceiling Mount Troffer

Figure 21 — Typical Corner Wrap Fixture

Figure 23 — Typical Ceiling Fan Figure 24 — Decorative Pendant Fixture

EG“EE(?“HP @ Inspiring better buildings. Page 10



Royal Gorge Manor Apartments — Energy Outreach Colorado Multi-Family Audit

Figure 25 — Typical Ceiling Surface Screw Base Fixture Figure 26 — LED Exit Sign

Figure 31 — 7’ Pedestrian Pole Light (P2) Figure 32 — Security Flood Light (FL1)
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Figure 33 - Typical Dwelling Unit (DU) Ceiling Fixture Figure 34 - Typical DU Vanity Fixture

Figure 35 - Typical DU Ceiling Fan Figure 36 - Typical DU Under Cabinet Fixture

Figure 37 - Typical DU 4’ Ceiling Wrap

Figure 38 - Typical DU Circular Fluorescent

Table 5 — Lighting Inventory

Tag Fixture Type Lamp/ Lamp # Lamps # Fixtures Spaces Served To Be

Ballast Type | Watts  /Fixture Replaced?
Cl | Ceiling Fan CFL 13 2 2 Penthouse conference Y
room
C2 | Lamp CFL 13 1 1 Solariums Y
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Fixture Type Lamp/ Lamp # Lamps # Fixtures Spaces Served To Be
Ballast Type | Watts  /Fixture Replaced?
F1 4'x1’ Surface Mount T8, electronic | 32 2 159 Community spaces, Y
Troffer with Prismatic offices, hallways,
Lens solariums, lobby
F2 4’ Ceiling Mount T8, electronic | 32 2 7 Bathrooms Y
Wrap with Prismatic
Lens
F3 2'x1’ Surface Mount T8, electronic | 17 2 10 Hallways, stairwells Y
Troffer with Prismatic
Lens
F4 18” Under Cabinet T8, magnetic 15 1 2 Common area Y
kitchens
F5 8' Ceiling Mount Strip | T12, 60 2 2 Elevator mechanical Y
magnetic room
F7 3’ Ceiling Mount Strip | T8, electronic | 25 1 4 Elevator Y
F8 2' Ceiling Mount Strip | T8, electronic | 17 1 16 Elevator Y
F9 4’ Corner Wrap T8, electronic | 32 1 60 Residential hallways Y
Mount with Frosted
Lens
F10 | 3'x1’ Surface Mount T8, electronic | 25 2 24 Stairwells, trash chute Y
Troffer with Prismatic rooms
Lens
F11 | 2’ Corner Wrap T8, electronic | 17 1 23 Stairwells Y
Mount with Frosted
Lens
F12 | 4’ Ceiling Mount Strip | T8, electronic | 32 2 2 Stairwells, mechanical Y
with Prismatic Lens room
F13 | 4’ Suspended Strip T12, 40 2 3 Garage Y
magnetic
F14 | 4’ Suspended Strip T8, electronic | 32 1 4 Community room Y
11 Ceiling Surface Incandescent | 60 1 38 Closets Y
Screw Base
12 Lamp Incandescent | 60 1 30 Solariums, 1% floor Y
lobby
13 Ceiling Surface Incandescent | 60 2 1 Trash room Y
Screw Base
EL1 | Decorative Pendant LED 8 1 24 Penthouse dining N
room
EL2 | Ceiling Surface LED 8 1 7 Closet, mechanical N
Screw Base room, office
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Fixture Type Lamp/ # Lamps # Fixtures Spaces Served To Be
Ballast Type [Fixture Replaced?
EL3 | Ceiling Surface LED 8 2 2 Maintenance office N
Screw Base
CP | Surface Mount LED - 1 9 Entrance canopy N
Canopy
EF1 | Security Flood Light Incandescent | 50 2 1 Garage exterior Y
P1 15’ Pedestrian Pole LED - 1 4 Parking lot N
Light
P2 7' Pedestrian Pole Unknown 50 1 3 Courtyard patio Y
Light
W1 | Wall Sconce Unknown 50 1 14 Penthouse balcony Y
W2 | Full Cut-Off Wall LED - 1 10 Exterior wall N
Pack
AA | Ceiling Surface Incandescent | 60 2 ~104 Dwelling Unit Kitchens, Y
Mount Living Rooms,
Hallways
BB | Ceiling Surface Incandescent | 60 1 ~218 Dwelling Unit Living Y
Mount Rooms, Hallways,
Bedrooms
CC | Ceiling Surface CFL 13 1 ~38 Dwelling Unit Kitchens, Y
Mount Hallways
DD | Ceiling Surface CFL 13 2 ~38 Dwelling Unit Kitchens, Y
Mount Living Rooms
EE | Vanity Incandescent | 60 4 124 Dwelling Unit Y
Bathrooms
FF 18" Under Cabinet T8, magnetic | 15 1 114 Dwelling Unit Kitchens Y
Wall Mount
GG | 1' Under Cabinet Wall | T5, magnetic | 8 1 20 Dwelling Unit Kitchens Y
Mount
HH | 4’ Surface Wrap T8, electronic | 32 2 ~16 Dwelling Unit Kitchens Y
JJ 2' Surface Wrap T8, electronic | 17 2 ~6 Dwelling Unit Y
Bathrooms
KK | Ceiling Fan Incandescent | 60 1/2/4 ~169 Dwelling Unit Living Y
Rooms, Hallways,
Bedrooms
LL Ceiling Fan Candelabra 40 3/4 ~28 Dwelling Unit Living Y
Incandescent Rooms
MM | Ceiling Fan CFL 13 1/3/4 ~38 Dwelling Unit Living Y
Rooms, Bedrooms
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Fixture Type Lamp/ Lamp # Lamps # Fixtures Spaces Served To Be
Ballast Type | Watts  /Fixture Replaced?
NN | Ceiling Fan LED 9.5 3 ~19 Dwelling Unit Living N
Rooms, Bedrooms
OO | Ceiling Circular T9, magnetic | 22 1 ~10 Dwelling Unit Hallways Y
Fixture
PP Exit Sign LED 5 1 29 Common Areas, N
Hallways

2.3 HVAC System

Each unit at Royal Gorge Manor has hot water baseboard heating controlled by a 2-way pneumatic zone
valve and in-unit non-programmable thermostat. In-unit cooling is provided by tenant-owned window air
conditioning units. Common area cooling in the penthouse lounge area is provided by evaporative cooling
units.

The building has two natural draft hot water boilers that supply the baseboard in the units, cabinet heaters in
common areas, and makeup air unit on the roof. The boilers are rated at 6,000 MBH input, 4,800 MBH output
at sea level conditions, and have an estimated manufacture date of 1965. Piping in the boiler room has
fiberglass insulation in most areas. Some oversizing and standby losses associated with the boilers
necessitated assuming a boiler efficiency of 80% in the DOE-2 energy model to calibrate the model to
historical utility data. There are two constant volume heating water pumps that circulate heating water through
the boilers and to the equipment in the building. The pumps are 5 HP each and plumbed in parallel for lead-
standby operation. The boilers are piped in a constant primary configuration and set to operate at 190°F
output temperatures. A three way valve is controlled to maintain system loop temperature based on an
outside air (OSA) reset from 160°F to 180°F linearly for OSA temperatures from 70°F to 50°F. The circulation
pumps are controlled on a warm weather shutdown set for 68°F.

There is a make-up air unit (MAU) in the penthouse mechanical space that provides ventilation air to the
corridors of each level and the common areas on the first floor. The make-up air unit has an evaporative
cooling section outside and a hydronic heating coil. The heating coil is operated on a glycol heating loop
which connects to the boiler plant via a shell and tube heat exchanger. The MAU runs constantly and is
controlled with a manual seasonal switchover between heating and evaporative cooling.

Ventilation and exhaust is currently provided in the residential units by individually ducted ceiling exhaust fans
and operable windows. Exhaust in the common areas currently serves the public restrooms and hallway on
the first floor.

2.3.1 Domestic Hot Water

Domestic hot water is provided by three packaged water heater tanks on a single manifold. The first tank is an
80% efficient forced draft unit with 550 MBH input capacity and 90 gallons of storage. The second is an 80%
efficient natural draft unit with 399 MBH input capacity and 100 gallons of storage. The third and most recently
replaced is an 80% efficient natural draft unit with 199 MBH input capacity and 100 gallons of storage. All
three tanks have been replaced within the last 5 years, and the most recent was replaced earlier this year.
Tanks were set to maintain between 130°F and 140°F, but the gauge on the system output indicated delivery
of 110°F water. Piping for the domestic hot water system has fiberglass insulation in one area, but is largely
uninsulated. There is a 1/25 HP Taco recirculation pump that runs constantly.

guEQ:HP@ Inspiring better buildings. Page 15



ENGINEERING

Royal Gorge Manor Apartments — Energy Outreach Colorado Multi-Family Audit

Table 6 — Mechanical Equipment Inventory

Tag ‘ Make ‘ Model # Capacity/HP Age
B-1, B-2 Ajax WG6000 6,000 MBH 52 yrs
P-1 (Serves B-1/ B-2) Peerless F1-830AMB 5 HP 52 yrs
P-2 (Serves B-1/ B-2) Peerless Unreadable 5 HP 52 yrs
COMP-1 Curtis-Toledo 8SN9CD 5 HP ~30 yrs
DHW-1 Rheem / Ruud GX90-550AH 550 MBH / 90 gal 4 yrs
DHW-2 Rheem / Ruud G100-400A-1 399 MBH / 100 gal 4 yrs
DHW-3 Rheem / Ruud G100-200 199 MBH / 100 gal lyr
P-3 (DHW Recirculation) Taco 007-SF5 1/25 HP ~10 yrs
HE-1 Bell & Gossett WU-8724 75 GPM 52 yrs
P-4 (Serves HE-1) Taco 132C3N1 1/2 HP ~20 yrs
MUA-1 McQuay HD222-1 3 HP /12,000 CFM 52 yrs

Photos of the major mechanical equipment are shown on the next page. Additional photos are included in

Appendix E (separate file).

Figure 39 - Space Heating Boilers

Grou
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Figure 41 - Space Heating Circulation Pumps
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Figure 42 — Shell and Tube Heat Exchanger

Figure 45 — Penthouse Expansion Tank Figure 46 — Boiler Expansion Tank
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Figure 47 — Heat Exchanger Pump Figure 48 — Air Compressor
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2.4 Equipment Testing and Records

Flue gasses were analyzed for the heating water boilers and domestic hot water units. The nameplate
efficiencies, temperature set points, and flue gas efficiency readings during testing were as follows:

Nameplate | Flue

Equipment Efficiency | Efficiency Set Point
Boiler #1 80% 81.5% 200°F
Boiler #2 80% 81.4% 190°F
DHW #1 80% 81.1% 140°F
DHW #2 79.4% 85.5% 130°F
DHW #3 80% 83.8% 130°F

Full results of the combustion analysis of all equipment are provided in Appendix D.

2.5 Mold Inspection

A visual mold inspection was conducted in 100% of the units at Royal Gorge Manor. Possible signs of mold
or mildew were detected in the following units:

Unit # Location

1111 Shower
803 Shower
811 Shower

—

Figure 49 — Potential mold in shower (Unit 1111) Figure 50 — Potential mold in shower (Unit 811)
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3 Recommended Energy Efficiency Measures

A short narrative of each energy efficiency and health and safety measure that meets DOE weatherization
funding criteria is provided below. More detailed guidance for measure implementation is included in the bid
specifications (Appendix A).

3.1 In-Unit Lighting
3.1.1 Incandescent and CFL Bulbs to LEDs
The replacement of all hardwired screw-in fixtures with LED lamps has been evaluated. It is recommended

that an LED bulb be used to replace bulbs in all screw-in fixtures. Two LED lamps per unit should be left with
maintenance to replace tenant-owned incandescent and CFL bulbs.

Fixtures should be replaced as needed to adhere to the table below.

Fixture Replacement Fixture Replacement Anticipated Number to Be
Fixture Code Replaced
Hardwired Screw-in Typical 9.5W LED bulb L1 1535
Base Incandescent and CFL
Bulbs
Candelabra Base Incandescent | 7W candelabra base B13 LED L6 74
Bulbs bulb
Tenant-owned Screw-in 9.5W LED bulb L1 248
Incandescent and CFL Bulbs

The LED retrofits are predicted to save $12,424 per year, giving this measure an SIR of 5.3.

3.2 Common Area Lighting Fixtures

There are 4'x1’ surface mount troffers and ceiling mount wrap fixtures lamped with (2) 32W T8 lamps with
electronic ballasts throughout the penthouse, 1% floor common areas, community rooms, bathrooms,
residential hallways, and solariums. There are 4’ strip fixtures lamped with 32W T8 lamps in the stairwells,
mechanical room, and community room. The residential hallways also have 4’ 32W T8 corner wrap mount
fixtures. There are 2'x1’ surface mount troffers lamped with 17W T8 lamps in the stairwells and some
hallways. The elevators have a mixture of 3' and 2’ T8 strip fixtures. It is recommended that all T8 fixtures be
retrofit by removing the ballasts and tubes and installing Type C LED tubes and remote dedicated LED
drivers. If the fluorescent sockets are more than 10 years old, it is recommended that the sockets be
replaced. For any fixtures with connected emergency power backup lights, the contractor is responsible for
ensuring the emergency lighting functionality will not be affected by the retrofit. The only exception are the
corner mount fixtures that should be replaced with new LED surface mount fixtures.

There are (4) 8 ceiling mount strip fixtures lamped with (2) 60W T12 lamps with magnetic ballasts in the
elevator mechanical room, and (3) 4’ suspended strip fixtures lamped with (2) 40W T12 lamps with magnetic
ballasts in the garage. It is recommended that all T12 strip fixtures be replaced with LED strip fixtures due to
the likely age of the T12 fixtures and the compatibility of LED tubes with T12 fixtures.

There are (2) 18" under cabinet fixtures with 15W T8 lamps in the common area kitchens. It is recommended
that these be replaced with 18" 8W LED under cabinet fixtures.
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There are an assortment of CFL and incandescent screw-based bulbs throughout the property. It is
recommended that these be replaced with 9.5W LED bulbs.

It is the responsibility of the contractor to obtain the final lighting counts, as well as ensure that the
final size and positioning/mounting of lighting retrofits and replacements makes the most sense for
the space. The positioning of new lighting should be cleared with building ownership and EOC prior
to installation. Any concerns with retrofit mounting location, matching existing lighting distribution, or meeting
electrical requirements should be coordinated with building ownership and EOC prior to install or purchase of
fixtures.

Fixture replacements are shown in the table below. Bulb counts detail the number of lamps to be replaced,
not the number of affected fixtures.

Lighting Fixture Replacement Fixture Replacement Anticipated Number
Inventory Tag Fixture Code to Be Replaced
C1,C2,11,12,13 Screw-Base CFL and 9.5W LED Bulb L1 75 bulbs

Incandescent Bulbs
F3, F8, F11 2’ T8 Linear Fluorescent 2’ 8W Type C LED Tube RL4 43 bulbs
Bulb with Remote Driver
F7, F10 3’ T8 Linear Fluorescent 3’ 16W Type C LED Tube RL5 52 bulbs
Bulb with Remote Driver
F1, F2, F9, F12, 4’ T8 Linear Fluorescent 4’ 18W Type C LED Tube RL6 344 bulbs
F14 Bulb with Remote Driver
F4 18” Under Cabinet T8 18” 8W LED Under Cabinet RS1 2 fixtures
Fixture Fixture
F13 4’ 2 Bulb T12 Suspended 4’ 32W LED Strip Fixture RS4 6 fixtures
Strip with no lens
F5 8’ 2 Bulb T12 Ceiling 8’ 57W LED Strip Fixture RS6 4 fixtures
Mount Strip with no lens
F9 2’ T8 Linear Fluorescent 2’ 10W LED Wall Mount LW-2 23 Fixtures
Bulb (Curved Lens) Fixture
F9 4’ T8 Linear Fluorescent 4’ 18W LED Wall Mount LW-3 60 Fixtures
Bulb (Curved Lens) Fixture

Table 7 - Common Area Lighting Replacements

The recommended actions are predicted to save $5,868 each year, giving this measure an SIR of 3.4.

3.3 Exterior Lighting Improvements

There are (14) wall sconces on the penthouse balcony with unknown screw-base lamps. There are also (3)
pedestrian pole lights in the courtyard patio. It is assumed that these all contain 50W HPS bulbs, and it is
recommended that they be re-lamped with 15W LED Universal “corn” bulbs, designed for use in HID fixtures.

There is also (1) dual-head security flood light lamped with incandescent bulbs. It is recommended that this
be replaced with a LED dual-head flood light.
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It is the responsibility of the contractor to obtain the final lighting counts, as well as ensure that the
final size and positioning/mounting of lighting retrofits and replacements makes the most sense for
the space. The positioning of new lighting should be cleared with building ownership and EOC prior
to installation. Any concerns with retrofit mounting location, matching existing lighting distribution, or meeting
electrical requirements should be coordinated with building ownership and EOC prior to install or purchase of
fixtures.

Fixture replacements are shown in the table below.

Lighting Replacement Anticipated Number
Inventory Tag Fixture Code to Be Replaced
W1, P2 Wall Sconce, Pedestrian 15W LED Universal (Corn) L10 17
Pole Lights Light — HID Replacement
Bulb
EF1 Security Flood Light, Dual | LED Dual Head Flood Light FL2 1
Head

Table 8 - Exterior Lighting Replacements

The recommended actions are predicted to save $94 each year, giving this measure an SIR of 2.0.

3.4 Replace 18 Inefficient Refrigerators

It was found to be cost effective to replace the (18) inefficient refrigerators, determined by an annual energy
consumption of 650 kWh/year or greater. This lower kwWh limit was determined based on the range of rated
energy use of the existing refrigerators, to allow the highest number of refrigerators to be replaced while
maintaining an SIR greater than 1. It is recommended that they be replaced with new Energy Star
refrigerators rated at an annual energy consumption of 330 kWh or less.

Replacing these refrigerators is predicted to save $1,383 each year, giving this measure a SIR of 2.1.

3.5 Common Area and In-Unit Window Replacement

Currently there are a number of windows in the building with single pane glazing and aluminum frames. The
windows in the stairwells were in particularly poor condition, with a number of them allowing water infiltration
during a rainstorm. A breakdown of these windows is listed below:

. ; . ; Orientation
Location Size (Width x Height)

S H E

1 Bed Unit Living Room
t - 11.25' x5.5’ 4 3 7
11" Floor & 1” Floor
1 Bed Unit Bedroom
th o 9.25'x5.5’ 4 3 7
11" Floor & 1™ Floor
1 Bed Unit Living Room
11.25’' x5’ 27 27 54
Floors 2-10
1 Bed Unit Bedroom
9.25'x 5’ 27 27 54
Floors 2-10
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Location Size (Width x Height) Orientation

Studio Unit Living Room

" o 18.3'x 5.5 3 3
11" Floor & 1™ Floor
Studio Unit Living Room
18.3' x5’ 18 18
Floors 2-10
2 Bed Unit Bedrooms
t 9.2'x5.5 2 2
11" Floor
2 Bed Unit Living Room
m 8.5'x 5.5’ 2 2
11" Floor
2 Bed Unit Living Room
th 9.5 x5.5 2 2
11" Floor
2 Bed Unit Bedrooms
9.2'x5’ 18 18
Floors 2-10
2 Bed Unit Living Room
8.5 x5’ 18 18
Floors 2-10
2 Bed Unit Living Room
9.5 x5’ 18 18

Floors 2-10

Corner 1 Bed Unit
Living Room 8.3'x5.5 6 6
11" Floor & 1% Floor

Corner 1 Bed Unit
Living Room 11.75' x 5.5’ 1 2 3
11™ Floor & 1% Floor

Corner 1 Bed Unit
Bedroom 9.25'x 5.5’ 1 2 3
11" Floor & 1% Floor

Corner 1 Bed Unit

Living Room 8.3'x5' 36 36
Floors 2-10
Corner 1 Bed Unit
Living Room 11.75' x5’ 9 9 18
Floors 2-10
Corner 1 Bed Unit
Bedroom 9.25' x5’ 9 9 18
Floors 2-10
Corner Studio Unit
m o 9.5'x5.5 4 4
11" Floor & 1™ Floor
Corner Studio Unit
m o 6.5'x 5.5’ 4 4
11" Floor & 1™ Floor
Corner Studio Unit
9.5'x5’ 18 18

Floors 2-10
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Location Size (Width x Height) Orientation
Corner Studio Unit
6.5' x5’ 18 18
Floors 2-10
Stairwells 6'x 18’ 2 2
Stairwells 6’ x 13’ 2 2
Stairwells 6’'x9 2 2
Stairwells 6'x8 18 20 28
Stairwell Exits 6’ x 8 2 2
Solarium
th 18.3' x 5.5’ 1 1
11" Floor
Solarium
" 5.3 x5.5 1 2
11" Floor
Solariums
18.3'x &’ 9 9
Floors 2-10
Solariums
5.3'x5’ 9 18
Floors 2-10
Penthouse Solarium 18.3' x 7’ 1 1
Penthouse Solarium 53 x7 1 2
Penthouse Rooms 20.6' x 10.3’ 2 1
Penthouse Rooms 20.9'x 10.3’ 3 1 3
Penthouse Rooms 18.7"x 10.3’ 2 1 2
Penthouse Rooms 3.6'x8 4 8
1* Floor East Entry 9.16' X 8 1 1
1* Floor West Entry 125 X 8 1 1
1 Floor Non- , ,
Residential Rooms 11.25°X55 2 2
1 Floor Non- , ,
Residential Rooms 9.25'X 5.5 3 3
1% Floor Non-
. . .16’ .5 1
Residential Rooms 9.16'x5.5 !
1% Floor Non-
. . .75’ .5’ 1
Residential Rooms 11.75'x5.5 !
1 Floor Non- , ,
Residential Rooms 8.3'x55 2
1 Floor Non- , ,
Residential Rooms 9.5'x5.5 2 2
st .
1™ Floor Recreation 205 x 8 2 2
Room
st .
1™ Floor Recreation 183 x 8 1 1
Room
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Location Size (Width x Height) Orientation
1* Floor Lobby 18.3' x 5.5’ 1 1
1* Floor Lobby 475" x5.5 1 1
1* Floor Lobby 5.3 x 5.5’ 1 1
Manager’'s Apt 4.6'x5.5 1

These windows should be replaced with low-e, double-pane windows with vinyl frames, with a good fit and a
tight seal. The replacement windows should have a U-factor less than 0.35 Btu/hr-ft2-F and an SHGC of less
than 0.3. Condensation Resistance Factor (CRF) requirements shall be minimum 52 (Frame) and minimum
66 (Glass). Visible Transmittance rating shall not be less than 0.60. The installation shall meet or exceed
HUD Minimum Property Standards, as well as State and Local Codes for all testing requirements, and be
compliant with any local historical building status requirements.

New windows should be ADA compliant and preserve existing operable elements in a way that can be
operated by elderly residents. It is the responsibility of the contractor to ensure replacement windows and
glazed doors match existing layout and operable conditions. The contractor is also responsible for verifying
the final window sizes and counts.

Replacing these windows is predicted to save $27,298 each year, giving this measure a SIR of 1.4.

3.6 Low-Flow Fixtures

The majority of faucets and showerheads had conventional flow fixtures. Fixtures should be replaced as
needed to meet the Recommended Minimum Performance indicated in the table below.

EPA Requirements Recommended Minimum  Anticipated Number

Fixture (GPM) Performance (GPM) to Be Replaced
Kitchen Faucet 2.2 1.5 123
Bathroom Faucet 2.0 1.0 124
Shower 2.5 1.5 124

The recommended actions are predicted to save $2,566 each year, giving this measure an SIR of 1.3.
3.7 Space Heating Upgrade to High Efficiency Condensing Boilers
This measure is recommended. There will be a separate RFP addressing this measure at a later date.
3.8 Replace Make-Up Air Units (MAU)

This measure is recommended. There will be a separate RFP addressing this measure at a later date.

3.6 Replace Pneumatic Thermostats in Units with Programmable
Electronic Thermostats and Remove Air Compressor

This measure is recommended. There will be a separate RFP addressing this measure at a later date.
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4 Efficiency Measures Not Recommended

4.1 Linear Fluorescents to LEDs

Each studio and 1 bedroom unit has (1) 18" under cabinet 15W T8 fixture with a magnetic ballast. It is
recommended that these fixtures be replaced with an 8W LED under cabinet fixture. The 2 bedroom units
each have (2) 1’ T5 under cabinet fixture, some of which are battery powered and some of which are plugged
in to a kitchen outlet. It is recommended that these be replaced with under cabinet LED fixtures. Ideally, if the
wiring easily allows, the same 18” LED fixture would be installed in the 2 bedroom units. However, due to the
unusual configuration and wiring of the existing fixtures in the 2 bedroom units, the contractor should present
feasible LED replacement options to the building owner and EOC prior to purchase of any fixtures.

A few units also have ceiling mounted 4’ T8 fixtures and 2’ T8 bathroom fixtures. It is recommended that
these fixtures be retrofit by removing the ballasts and tubes and installing Type C LED tubes and remote
dedicated LED drivers. If the fluorescent sockets are more than 10 years old, it is recommended that the
sockets be replaced. There are also a few 22W circular T9 fixtures in the units. It is recommended that these
be replaced with LED round mount fixtures of a matching diameter.

It is the responsibility of the contractor to obtain the final lighting counts, as well as ensure that the
final size and positioning/mounting of lighting retrofits and replacements makes the most sense for
the space. The positioning of new lighting should be cleared with building ownership and EOC prior
to installation. Any concerns with retrofit mounting location, matching existing lighting distribution, or meeting
electrical requirements should be coordinated with building ownership and EOC prior to install or purchase of
fixtures.

Fixture Replacement Fixture Replacement Anticipated
Fixture Code Number to Be
Replaced
GG 1’ under cabinet TS 8W 18” LED under RS1 20 fixtures
cabinet
FF 18” under cabinet T8 8W 18” LED under RS1 114 fixtures
cabinet
HH 4’ 2 bulb T8 ceiling 4’ 18W Type C LED Tube RL6 32 (16 fixtures, 2
mount wrap with Remote Driver bulbs each)
J) 2’ 2 bulb T8 surface 2’ 8W Type C LED Tube RL4 12 (6 fixtures, 2 bulbs
wrap with Remote Driver each)
00 8” 22W T9 circular 8” 8W LED Round Mount RO1 10 fixtures
fixture

The recommended actions are predicted to save $396 each year, giving this measure an SIR of 0.3.
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5 Recommended Health and Safety Measures

5.1 Replace Non-Functional or Low Flow Exhaust Fans

As part of the audit, all of the unit exhaust fans were tested for functionality and air flow. Six of the fans had
flows so low that they were unreadable, and nine exhaust fans were non-functional. Nearly all (98%) of the
unit exhaust fans were drawing less than 50 cfm, the code minimum bathroom exhaust airflow. This can
create mold and air quality health and safety issues. It is recommended that all unit fans should be replaced
with functioning Energy Star exhaust fans and measured to verify they are removing an appropriate amount of
air from the space. Please reference Appendix D for a listing of the specific unit numbers where new exhaust
fans should be installed.

Fans are available with efficacies above 13 cfm/W, so it is advised that a fan with an efficacy of at least 10
cfm/W be selected. Exhaust fans should be replaced without change to existing ventilation strategy. If current
duct configuration is not code compliant, any issues should be brought to the attention of the owner.

The new equipment should include the following:

e ENERGY STAR® rated exhaust fans

¢ Original design drawings show 100 CFM from exhaust fans in each unit. If the selected product varies
from this, secure approval from the owner and commissioning agent (if applicable).

e Properly seal the fan with caulk or other similar material to inhibit air leakage to the exterior of the
thermal envelope of the building.

e Always reuse existing duct work. If instances are found where existing duct infrastructure is not code
compliant, bring to the attention of the owner.

¢ All new ductwork routing shall be approved by the Owner for locations and enclosure finishes.

Replacing the exhaust fans with Energy Star qualified fans can save $2-5/fan each year. While this measure
would only have an SIR of 0.1, it would produce some energy savings.

5.2 Mildew and Mold Remediation

Existing Condition:

100% of the units at Royal Gorge Manor were visually inspected for mold. Three units (1111, 803, and 811)
were found to have mold and/or mildew present at the time of inspection, with other units showing initial signs
of mildew.

Health and Safety Measure:

All mold needs to be remediated by the property owner prior to beginning any additional construction.
Mildew, while it poses a milder health risk than mold, can turn in to more toxic mold if not properly addressed.
Suggestions for remediation of both mold and mildew are presented below.

All areas of mold and/or mildew should be investigated to determine the moisture problem before any repairs
are made. Address all necessary steps to ensure the moisture problem has been fixed before replacing any
gypsum board, wood, insulation, or flooring. A moisture meter can be utilized to ensure the surfaces affected
match other adjacent surfaces.

If the surface is non-porous — such as concrete, some wood, plastics, and/or metal — mildew and mold should
be removed utilizing non-toxic chemicals. For O&M operations the 3 best ways to clean the mold and mildew
are utilizing hydrogen peroxide, vinegar, and baking soda. Bleach and ammonia should only be used if it is
necessary. Also consider utilizing a treatment on the surface once completed like a Foster Full Defense
Fungicidal Protective. For caulking in showers and tubs, if the cleaning techniques are not effective, it is best
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to remove and replace the existing caulking. Make sure to choose a bathroom-appropriate caulk that is
resistant to mold and mildew.

All porous materials such as paper faced gypsum board showing signs of mold/water damage should be
removed and replaced. The removal process should involve the use of an encapsulate to seal the mold
byproducts and help prevent them from becoming air born. Dust should be kept a minimum and any dust
produced that cannot be easily wiped up should be vacuumed with a HEPA Vacuum. All remaining surfaces
should be wiped down utilizing a clean cloth and one of the previously described chemical compounds and
treated with an encapsulate (one example is Fosters Full Defense Fungicidal Protective). All debris should be
disposed of in heavy duty 6mil trash bags and sealed before they leave the work area.

Larger work areas that surpass the trigger level of 10 square feet of mold contamination shall be placed into a
containment under discernable negative pressure. The negative pressure shall be provided by a negative air
machine equipped with a HEPA air filter, pre-filter and discharge directly outdoors. The containment shall be
made utilizing a single layer of 6mill poly plastic sheeting and a zipper door if necessary. The Negative Air
Machine and other remediation tools shall be inspected by maintenance staff prior to entering the property to
ensure that there is no signs of visible dust and or debris that could further contaminate the space from
previous remediation projects.

Well-functioning bathroom exhaust fans and resident education on proper ventilation, such as running the
bathroom fan or opening the bathroom window after a shower, and in-unit moisture management, such as
wiping away excess water around the sinks, will help prevent mildew and mold growth in the units.

Benefit to Residents:
The residents will benefit from the improved health conditions in their units.
Pricing and Site Specific Notes to Contractor:

Contractor shall provide pricing for each stage of removing and replacing caulking throughout the bathrooms
in each unit, and replacing the damaged boards underneath the kitchen/bathroom sinks of each unit with
damage. Please see the attached Mold bid form in Appendix C.

5.3 Crawl Space Improvements

The crawl space under Royal Gorge Manor currently has an issue with water entering the space after periods
of moderate to severe rain. Over time, water in this space can damage the foundation of the building and
create an environment that breeds mold and bacteria. It is recommended that an expert evaluate the space
for potential solutions to eliminate the water infiltration into the space.

After the water infiltration issue is addressed, it is recommended that the crawl space have a vapor barrier
installed on the floor and that the plumbing and electrical penetrations be air sealed with caulk or spray foam.
These measures will help with moisture issues in the space and prevent air exchange with the residential
areas of the building.
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Appendix A — Specifications (Provided
Separately)
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Appendix B — Existing Piping Diagrams
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Appendix C — DOE-2 Documentation (Provided
Separately)

gﬁEng @ Inspiring better buildings. Page 32



Royal Gorge Manor Apartments — Energy Outreach Colorado Multi-Family Audit

Appendix D — Auditor Notes (Provided
Separately)
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Appendix E — Site Photos (Provided Separately)
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3 Recommended Energy Efficiency Measures

3.6 Space Heating Upgrade to High Efficiency Condensing Boilers

Existing Condition:

Royal Gorge Manor has two (2) natural draft boilers providing heating to the baseboards in the units and
common spaces as well as the makeup air unit in the penthouse. Both boilers are Ajax WG-6000 units
manufactured in 1965 with an input capacity of 6,000 MBH each.

Boilers B-1 and B-2 were both tested for combustion efficiency at the front and rear flues separately. Both
boilers were operating at 81% efficiency on average. However, it should be noted that testing took place
during cooling season, and return water temperatures were relatively low to avoid overheating the building.
This could result in slightly higher combustion efficiencies than normally occur.

There are two (2) parallel 5 HP base-mounted, constant-volume circulation pumps that move heating water
through the boilers and to the equipment in the building. The pumps currently operate lead/standby with only
one pump operating at a time. The pumps are automatically rotated from lead to standby. A motorized bypass
valve is controlled to maintain constant pressure differential in the system.

The boilers are operated from digital controllers by Johnson Controls which include the following:
e Heating water supply temperature setpoint of 180°F maximum.

e Outside air reset is configured for water supply temperatures to linearly decrease to 160°F minimum
as outside air temperatures increase from 50°F to 70°F.

e High and low fire stages for each boiler come on in 5°F increments from set point with four total
stages.

e Boiler hi-limit shutoff of 210°F.
e Boilers are manually shut off seasonally, but controls have a warm weather shutdown set for 68°F

The existing combustion air intake is very small, and therefore significant amounts of combustion air are
drawn from the opening to the crawl space. This may be resulting in inadequate amounts of combustion air or
poor combustion air quality. The boilers are currently venting to a large vertical stack going up to the roof of
the building.

Efficiency Measure:

The boilers have surpassed their life expectancy. It is recommended to replace both space heating boilers
with modulating condensing boilers per engineered design drawings provided in appendices.

General Requirements

Please consider the following while pricing:

1. The Contractor shall be responsible for construction of the installation in its entirety, and shall secure
the services of qualified professionals as required to complete this scope of work.

2. The capacity of the space heating boilers shall follow mechanical design drawings.

3. The contractor shall provide a fully operational hot water system including but not limited to the
electrical work, flues, combustion air, natural gas piping, equipment and piping supports, anchors,
pumps, boilers, acid neutralization for condensing equipment drainage, and associated controls.
Follow manufacturer’s guidelines and engineered drawings for proper installation and venting.
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4. The Contractor shall be responsible for the demolition, removal and proper disposal of all of the
existing equipment to be replaced. This includes but is not limited to any regulated materials such as
asbestos, lead, etc. Regulated materials shall be disposed of in accordance with local and federal
regulations.

5. The Contractor shall secure all permits and inspections required for demolition and installation.

6. The new boilers shall include a factory start-up. This factory start-up shall include at least one return
trip for the purposes of tuning and optimizing boiler plant operation.

7. Install a means of water treatment and hire a qualified firm to flush and treat the both the newly
installed components and hydronic heat piping. The means of water treatment installed shall be
based on the results of a water quality test conducted by the contractor or it's sub, and be provided to
the Owner and CxA for approval.

8. One full hard copy of O&M’s shall be present at the site and electronic O&M'’s presented to the owner
upon completion of the project.

Pricing Alternate

Contractor should provide add alternative pricing for incorporating domestic hot water (DHW) into the
condensing hot water plant via indirect hot water tanks. See Add Alternate in mechanical design drawings for
details.

Improvements to Operations and Maintenance:

New boilers will extend the lifecycle of the plant, and will reduce the number of maintenance and repair work
orders.

Pricing and Site Specific Installation Notes to Contractor:

Price project per engineering design drawings. It should be noted that the contractor is ultimately
responsible for verifying site conditions.

Pricing should also include replacement of both parallel circulator pumps. Before final equipment selection,
the existing pumps shall be evaluated to determine if one can serve as a standby pump. If so, only a single
variable speed pump will be replaced, and a deduction shall be issued by the contractor.

The recommended actions for the central plant upgrade to condensing space heating boilers is predicted to
save $7,405 each year, giving this measure an SIR of 0.9.

3.7 Replace Make-Up-Air Units (MAU)

Existing Condition:

The building has one (1) make-up air unit located in the mechanical penthouse that provides fresh air to the
hallways and first floor common areas. The unit tempers ventilation air using a hot water coil connected to a
glycol water loop. The glycol system is served by the central heating plant via a shell and tube heat
exchanger. There is 1/2 HP constant volume pump on the load side of the heat exchanger, and a three way
valve is designed to maintain constant discharge air temperature to the building. However, it is reported that
the shell and tube heat exchanger cannot provide adequate heating on colder days in the winter, so
maintenance staff manually operates the outside air damper to limit airflow and stop discharge air
temperatures from falling below setpoint. According to original construction drawings, the MAU should be
providing 12,000 CFM with the 3 HP blower and require 975 MBH of heating to deliver 70°F discharge air.

During summer months, the MAU fan is shut off and an evaporative cooling unit with 3 HP blower is enabled
that supplies ventilation air to the MAU discharge plenum.

Efficiency Measure:
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The MAU has surpassed its life expectancy, and repair or performance issues are likely to continue. It is
recommended to replace the unit with a new indirect fired MAU that include high efficiency fan motors and
integrated evaporative cooling. This should be a packaged outdoor unit that replaces the current unit housed
within the mechanical penthouse. Ducting shall be connected via the existing penetration on the north side of
the mechanical penthouse.

Please consider the following while pricing the project:
1. The new makeup air units shall be equipped with evaporative cooling and indirect gas fired heating.

2. A new gas line to the roof will be required. The Contractor is responsible for ensuring that the natural
gas service can meet the additional load.

3. Unit shall be controlled to maintain a constant discharge air temperature of 70°F in heating mode.

4. Once the units are installed, the airflow shall be balanced to each corridor. Balancing shall be
performed by a certified TAB contractor.

5. The new system shall be equipped with a VFD to control the fan motor. Program the VFD to supply
the scheduled airflow in cooling mode, and during day time in the heating season (6AM-10PM).
During the heating season, reduce night time (10PM-6AM) fan air flow to 0.06cfm/sf.

6. It is assumed that the existing supply ductwork does not need to be replaced. Contractor shall
examine the ductwork to confirm that there are no issues or leaks in the system.

7. The Contractor shall provide a full and operational system including but not limited to the equipment,
dedicated power supplies, supports, anchors, and associated controls.

8. The Contractor shall be responsible for the demolition, removal and proper disposal of all of the
existing equipment to be replaced. Any regulated materials shall comply with state and federal
regulations.

9. The Contractor shall secure all permits and inspections required for demolition and installation.

10. The Contractor shall work with and assist the Owner’'s Commissioning Agent to commission the MAU
operation as requested.

11. The Contractor shall be responsible for the construction of the installation in its entirety, and shall
secure the services of qualified professionals as required to complete this scope of work.

12. Insulate all exposed existing and new ducting where accessible.
13. Contractor should train facility personnel on how to operate the new equipment.

14. The following performance-based specification sections are related to this scope of work (note: some
information in the specifications may relate to other scopes of work and may not be germane to this
scope of work):

0 237433 — MAKEUP AIR UNITS
Pricing Alternative:

The contractor should price an existing equipment replacement alternative to the installation of a packaged
outdoor MAU per Add Alternative of engineered design.

Improvements to Operations and Maintenance:

The new equipment will eliminate maintenance issues and the need for staff to manually control the outside
air damper to meet discharge air temperatures. In addition to the equipment being newer and lowering the
number of services calls, the newer equipment will have a higher level of control and reduced energy
consumption.

Benefit to Residents:
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The units will provide improved ventilation to the hallways and first floor common areas, while also
maintaining heating comfort levels.

Pricing and Site Specific Installation Notes to Contractor:

Price project per engineering design drawings. It should be noted that the contractor is ultimately
responsible for verifying site conditions.

The recommended actions are predicted to save $3,587 each year beyond a code level MAU, giving this
measure an SIR of 3.4.

3.8 Replace Pneumatic Thermostats in Units with Programmable
Electronic Thermostats and Remove Air Compressor

Existing Condition:

The heating baseboard in the residential units is currently controlled by old pneumatic thermostats and two
way control valves. The pneumatic thermostats don’t have any programmable functionality. Control for the
pneumatic thermostats is provided by an air compressor in the mechanical room with a 5 HP motor.

Efficiency Measure:

Replace wall thermostats with electronic programmable thermostats and install compatible zone valves.
Ensure appropriate power requirements of the thermostats are met. Once all pneumatics are removed,
remove the air compressor in the mechanical room.

The contractor shall provide simplified training materials to teach residents how to operate and program their
new thermostat.

The recommended actions are predicted to save $1,339 each year, giving this measure an SIR of 1.7.
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4 Efficiency Measures Not Recommended

4.3 Domestic Hot Water Plant Upgrade to High Efficiency
Condensing Boilers

Existing Condition:

Domestic hot water is provided by three Rheem-Ruud packaged water heater tanks plumbed in series. The
total system provides 1150 MBH of heating input capacity and 290 gallons of storage. All three units
underwent combustion gas analysis at the flue, and the plant averaged 83.8% combustion efficiency.

The tanks are each controlled by individual aquastats set between 130°F and 140°F. There is no mixing valve
to temper domestic hot water output to a set temperature.

A single 1/25 HP Taco recirculation pump runs constantly.

Efficiency Measure:

Replace the existing packaged with two (2) or more condensing domestic water heaters. New water heaters
can be either tank type condensing or a domestic hot water boiler with separate storage tanks. Calculations
shall be performed to determine the necessary domestic hot water capacity for the current connected hot
water loads. Loads may be reduced as new low flow water fixtures are installed.

The combustion air intake and flues for the new water heaters will depend on the manufacturer selected.
Ducted combustion air (direct vent) is preferred so there are no openings in the room that allow cold air to
enter. Some condensing water heaters have a concentric vent/flue option that may allow both the combustion
air and flue to go to the existing combustion air location on the east side of the building.

The Contractor shall install, test, and balance a thermostatic mixing valve to temper the domestic hot water to
120°F. The domestic hot water storage tanks should be maintained at 140°F to prevent the risk of Legionella.

Replacement of the DHW recirculation pump should be included in the scope of the upgrade. The new pump
shall have an EC motor and be able to automatically adapt its setpoint to adjust to actual system
characteristics, sized to meet the calculated pressure loss of the longest piping run. Pressure loss
calculations should be submitted with the pump submittal.

The following provides a schematic of the piping layout for the proposed system:

*Note: Actual piping layout to be engineered during the design process.
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Figure 1 — New Domestic Hot Water Piping Diagram
General Requirements

Please consider the following while pricing:

1. The Contractor shall be responsible for the design and construction of the installation in its entirety,
and shall secure the services of qualified professionals as required to complete this scope of work.

2. The capacity of the domestic water heating plant shall be engineered to match the anticipated
domestic hot water loads, considering that all conventional flow fixtures will be replaced with low-flow
fixtures. A load calculation, piping layout and drawings are part of the design scope of work. The
Design/Build installer shall submit all engineering calculations for Owner review and acceptance prior
to ordering equipment.

3. The contractor shall provide a fully operational hot water system including but not limited to the
electrical work, flues, combustion air, natural gas piping, equipment and piping supports, anchors,
pumps, boilers, acid neutralization for condensing equipment drainage, and associated controls.
Follow manufacturer’s guidelines for proper installation and venting.

4. The Contractor shall be responsible for the demolition, removal and proper disposal of all of the
existing equipment to be replaced. This includes but is not limited to any regulated materials such as
asbestos, lead, etc. Regulated materials shall be disposed of in accordance with local and federal
regulations.

5. The Contractor shall secure all permits and inspections required for demolition and installation.
6. Piping and pumping shall meet the following requirements:

a. One line piping diagram shall be provided to owner prior to ordering any equipment.

b. Insulate all exposed piping.

7. Provide proper venting for water heaters. The combustion air and flues shall be engineered to meet
manufacturer’s requirements and code. Flue paths should be approved by the owner prior to
installation.

8. If applicable, the Contractor shall work with and assist the Owner's Commissioning Agent to
commission the plant operation.

9. One full hard copy of O&M'’s shall be present at the site and electronic O&M'’s presented to the owner
upon completion of the project.
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The following specifications apply.

o 15514 —- DOMESTIC WATER HEATERS

0 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT
0 232123 - HYDRONIC PUMPS

0 235216 — CONDENSING BOILERS

Improvements to Operations and Maintenance:

New water heaters will extend the lifecycle of the plant, and will reduce the number of maintenance and repair
work orders.

Pricing and Site Specific Installation Notes to Contractor:

Price project per engineering design drawings. It should be noted that the contractor is ultimately
responsible for verifying site conditions.

Reason Not Recommended:

The recommended upgrades of the DHW system are predicted to save $968 each year, giving this measure
an SIR of 0.4.

4.4 Insulate Hot Water Piping

Existing Condition:

There are significant amounts of uninsulated hot water piping in the mechanical room. The following are
estimated lengths of piping are exposed:

Pipe Diameter Exposed Piping

(inches) Length (feet)
1-1/2” 70
6” 10)

It is recommended that all exposed hot water piping be insulated per the specifications below.

The following performance-based specification sections are related to all scopes of work included in this
section (note: some information in the specifications may relate to other scopes of work and may not be
germane to this scope of work):
0o 013300 - SUBMITTAL PROCEDURES
014000 — QUALITY REQUIREMENTS
017823 — OPERATION AND MAINTENANCE DATA
017839 — PROJECT RECORD DOCUMENTS
017900 — DEMONSTRATION AND TRAINING
019113 — GENERAL COMMISSIONING REQUIREMENTS
All other applicable division 22 and 23 specs

O O 0O O OO0

Improvements to Operations and Maintenance:

Insulation of piping will reduce energy waste and also increase comfort in mechanical spaces for maintenance
teams working on equipment.

Pricing and Site Specific Installation Notes to Contractor:

The Contractor shall be responsible for the construction of the installation in its entirety, and shall secure the
services of qualified professionals as required to complete this scope of work.
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Reason Not Recommended:

The recommended insulation of hot water piping is predicted to save $332 each year, giving this measure an
SIR of 0.5.
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5 Recommended Health and Safety Measures

5.4 Install Thermostatic Mixing Valves (TMV)

Currently, there is no functioning thermostatic mixing valve on the domestic hot water system, presenting a
scald risk to residents. If the domestic hot water system is not replaced, the contractor should incorporate the
following changes to the system:

¢ Modify piping of the system from series to parallel piping, thereby allow water temperature averaging
among tanks.

e Install, test, and balance a new TMV at the supply point of the DHW piping
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Appendix B — Existing Piping Diagrams
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