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INTRODUCTION

Plainfield Public Library was constructed in the 1940's in Plainfield, Hilinois. Since then, the original facility
has undergone a significant addition in 1990 and now totals roughly 27,000 square feet. KJWW
Engineering Consultants was contracted to perform a facility infrastructure assessment of the mechanical,
electrical, plumbing, fire protection systems, equipment in the facility and provide analysis and
recommendations for the short plus long term future planning of the library, AtusWorks was contracted
through KJWW to provide architectural services for the evaluation of the existing architecturat building
systems, with particular focus on the building envelope systems.

OBJEGTIVES

The purpose of this infrastructure assessment is to analyze the existing library infrastructure to determine
condition, capacity, age and arrangement as well as to provide feedback that may improve the current
system operation. Systems analyzed as part of this report will include the following;

« Heating Systems

+ Cooling Systems

= Airside and Terminal Equipment

s Plumbing Systems

« Fire Protection System

* Elsctrical Systems

» Building Envelope Systems
The end result of this report will be a strategic tool to provide useful reference material for the facility staff
to plan for future growth of the facility and to assist with the operation.

EXECUTIVE SUMMARY

Based upon the results of our field survey, drawing review, and meetings with the facility personnel, the
following upgrades and replacement projects as presented in this report are recommended for Plainfietd
Public Library. We have established a priority for the projects for the purpose of planning. We have
classified the projects into three tiers: Projects that should be implemented as soon as possible in order to
remain open and operate efficiently, 0-2 years (Tier 1), Projects that should be implemented in 2-5 years
(Tier 2) and Projects that should be implemented in 5-10 years {Tier 3). Where possible, the projects have
been ordered by their need and potential for energy conservation relative to capital cost (payback).
Further discussion of the system deficisncies and proposed corrections can be found in the body of this
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report. Estimated costs are hard costs only and do not include design fees and other soft costs
assaciated with construction projects.

Tier 1 (0-2 years):

» Ductwork Sealing and Distribution Improvements: This project would take steps to correct the
existing ductwork deficiencies and sealant issues that persist throughout the systems. This cost is
an allowance and could vary based upon discoveries once the entire ceiling space is explored.

o Estimated Cost: $50,000

* Air Handling Systems Replacement & Control Upgrade: Replacement of central building air
handling units and controls.

o Estimated Cost: $200,000 - $250,000

o Cost Includes 4 roof top units, each approximately 10,000 cfm
*  Roof Top Units: $40,000 per unit (including seiting units)
= Control Upgrades and Front End $75,000

« Data Closet Cooling Upgrade: Replacement of the existing residential style unit with properly
designed cooling.
o Estimated Cost: $50,000
o Cost of cooling upgrade alone would be substantially fess than $50,000, however, we
believe that proper cooling of the room wilt require the size of the room to be expanded in
order tc accommodate the amount of equipment contained within the current closat.

+ Stabilize envelope and address issues that are contributing to ongoing deterioration:

o Roof: replace damaged/deteriorated shingles and rubber roofing, reinstate ridge vent
operation, tuckpoint copings, coat rubber roof, repair skylight and cupolas, replace curbs
and crickets.

o Masonry Walls: Tuckpoint original entry surround and replacs expansion joints.
Windows/Doors: Repair deteriorated windows, paint doors and correct locking deficiency
at main entry.

o Site: scrape and paint exterior steel stair assemblies, regrade at north to redirect surface
water, repair parking lot.

o Estimated Cost $235,000

* Thermal Scan Switchboard and Panelboards.
o Estimated Cost $10,000

= Trace Branch Circuits in each Panelboard.
o Estimated Cost $10,000

Facility Assessment
for Plainfield Public Library
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Cover Plates for Open Junction Boxes.
o Estimated Cost $2,000

Generator & ATS Inspection and Test,
o Estimated Cost $2,000

Tier 2 (2-5 years):

Zonae Air Distribution Corrections & Controls: Corrections to ductwork distribution and upgrade of
terminal controls on HVAC airside and perimeter fin tube heating. This would include box
controflers, thermostats, new control valves for fin tube radiation and central control system.
o Estimated Cost: $150,000 - $200,000
o Breakout Costs: Front End Controls: $15,000, Box Controllers and Thermostats: $2,500
per zone (30 Zones), Control valves: $350 per valve {30 Zones), Hot Water Piping Work
to Match Terminal Box Zones: $25,000, Ductwork Distribution Corrections: $50,000

Plumbing Fixture Upgrade Fixture upgrades throughout the facility would increase the fixture
reliability and reduce water usage. Lavatory flow would be reduced to 0.5 gallons per minute to
conform with the requirements for public lavatories in the llinois Plumbing Code. Water closels
could be reduced to 1.28 gallons per flush and urinals would be reduced to 0.125 or 0.5 gallons
pet flush.

o Estimated Cosi: $30,000

o Costs assume that no piping modifications are required.

o Breakout Costs:Water Closets: $1,500 each (10 total), Urinals: $1,500 each (2 total)

Lavatories: $1,000 each {8 total}, Miscellaneous Faucet Upgrades for Fixtures: $2,500

Hot Water Circulation System: Install recirculation pump and piping to remote hot water uses in
order to improve the operation of the building hot water system. Cost includes rough estimate for
circulation pump with power ($1,500) and piping modifications, recirculation piping with valve trim
($11,000) and insulation ($2,500).

o Estimated Cost: $15,000

Secondary Roof Drainage Secondary roof drainage is a requirement of the authority having
jurisdiction and that system is required to be separate from the primary drainage system. This
new drainage system would “daylight” out of the side of the building.
o Estimated Cost: $27,000
o Breakout Costs: Roof Drains: $1,000 each (2 total), Piping and Lambs tongus with
Opening and Shaft Work to Conceal: $25,000
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o Short term repairs that coordinate with mechanical recommendations and address aging
systems.

o Roof: Reset roof drains and additional roof repairs.

o Masonry Walls: Restore original Library exterior masonry walls and rebuild window and
door lintels.

o Windows/Doors: Replace windows, upgrade thermal performance in coordination with
mechanical improvements, remove and replace pawer door operator.

o Site: Remove and replace concrete at main entrance, address settlement.
Estimated Cost $500,000-$525,000

« Replace Exit Signs with LED Type
o Estimated Cost $10,000

*  Add Occupancy Sensors in Enclosed Rooms.
o Estimated Cost $5,000

» Replace Exierior Building Mounted Lights with LED Type.
o Estimated Cost $10,000

* Replace Interior HID Lights with LED Type.
o Esiimated Cost $50,000

Tier 3 (5-10 years):

* Heating Plant: Replace existing boiler with a high efficiency boiler. This cost may vary greatly
based upon type of boiler, changes to configuration and piping rework. We believe a good
budgetary number for this work is as follows. We suggest completing schematic design for the
replacement prior to finalizing any funding.

o Estimated Cost: $200,000 - 250,000

* Long term repairs intended to extend the life of the building another 10-15 years.
o Roof: Replace shingle and rubber roofing system.
o Estimated Cost $575,000 - $600,000

¢ Replace Generator & ATS
o Estimated Cost: $25,000

¢+ New Addressable Fire Alarm System: Although the existing fire alarm system is in good condition,
it will reach its useful lifetime in 5-10 years and should be upgraded with an addressable system.
o Esfimated Cost: $100,000

Facility Assessment
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* Replace Lighting and Controls Throughout: This cost may vary greatly based upon lype of
fixtures, extent of lighting control and technology available at the time of the project. We believe a
good budgetary number for this work is as follows. We suggest completing schematic design for
the replacement prior to finalizing any funding.

o Estimated Cost: $300,000 - $400,000

INFRASTRUCTURE ANALYSIS

The following portion of the report is a summary of the existing library systems with respect to operation,
capacity, age and overall condition. The recommendations discussed are based on our field investigation
of the existing systems, conversations with library staff, and review of the record drawings available.

HEATING PLANT

Backaround & Findings

The library is provided with hot water via one (1) boiter. The boiler (B-1) provides hot water to perimeter
radiation and terminal heating devices throughout the building. The rooftop units are not served by the
bailer, instead utilizing a gas fired heating coil. The boiler was installed as a part of the addition in 1890,
It has an output capacity of 780 MBH (900 MBH input). Based upon a cursory analysis, this capacity
appears to be adequate to serve the present needs of the library.

Hot water is distributed throughout the building by two (2} primary hot water pumps arranged in a leadflag
arrangement. Valves at terminal devices are two-way and volume control at the plant level is achieved
with a main bypass valve. The pressure sensor that controis this vaive is near the boiler. During our site
visit, the bypass valve was observed “chattering” while trying fo find an appropriate setting. This is
indicative of control issues that should be further investigated.

Boiler plant and distributed hot water system conirols are all unitary. Self-contained “Danfoss” valves are
located at each section of parimeter fin tube radiation. These valves are not interfaced in any fashion with
the ventilation system. Cabinet unit heaters have manufacturer provided thermostats that control the fan
and heating sections.

The boiler controls reset hot water temperature based on oulside air temperature and control boiler
staging and pump operation.

Conclusions & Recommendations

The existing heating plant at the library is in average condition given its age and provides adequately for
the building. The boiler is robust and will likely operate with regular maintenance for many years.
However, we believe the following upgrades to the heating system will provide improved efficiency and
reliability for the library:

» Upgrade of Perimster Heating Controls and Pumping: This project would remaove the existing
“Danfoss” valves and install control valves throughout the system. This project would be
combined with the airside control upgrade and tie the airside systems to the same control point
as the heating side to provide optimized control.

Facility Assessmeant

for Plainfield Public Library
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= Boiler Replacement: As a long term project, we recommend that the boiler be replaced with
new, high efficiency boiler, Two smaller boilers may be chosen at that time to increase the
system redundancy.

COOLING SYSTEMS

Background & Findings

The library is provided with air conditioning via the four (4) roof top units. The units utilize direct expansion
cocling integral to the modular unit. Each unit has one compressor that can modulate with 2 stages. Refer
to the ‘Air Handling Systems’ portion of this report for further details regarding the roof top units.

The only other cooling equipment within the facility is a 1.5 ton unitary air conditioner located within the
technology closet on the first floor. This unit is a residential style cooling unit that is not appropriate for the
usage or location installed.

Conclusions & Recommendations

Refer to the ‘Air Handling Systems' portion of this report for recommendations related to this unitary
equipment.

We recommend that the cooling to the technology closet be replacad with a more suitable unit. As a part
of this work, the closet may need to be expanded.

AIR HANDLING SYSTEMS

Backaground & Findings

Four (4) packaged rooftop units are focated on the roof of the building to service individual areas and
floors. These units were added as a part of the library expansion in 1890, and most of them are in poor
condition due to ages beyond their useful life expectancy. The roof top units utilize inlet guide vanes to
modulate airflow to the terminal air boxes, which is inefficient compared with variable frequency drives.
The following is a brief summary of the units, their usage, condition, and any issues that were observed
during our field survey.

HVAC-1: Location: Roof, Service: 11,000 cfm gas fired, direct expansion cooled roof top unit serving the
first floor. This unit is in poor condition and has experienced operational issues, including compressor
failure. The compressor was recently replaced due to failure.

Facility Assessment
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Typical HVAG-1,2,3 Unit
HVAG-2: Location: Roof: 9,400 cfm gas fired, direct expansion cooled roof top unit serving the first floor.
This unit is in poor condition and has experienced operational issues.

HVAC-3: Location: Roof: 7,800 cfm gas fired, direct expansion cooled roof top unit serving the Lower

Level. This unit is in poor condition and has experienced operational issues.

HVAC4: Location: Roof: 8,000 cfm, gas fired, direct expansion cooling roof top unit serving the Lower
Level. This unit is in average to poor condition.

The following is a summary of the issues observed during our walkthrough, conversations and drawing
review:

* Roof curbs height: Roof curbs on all four (4) roof top units were all approximately 8°. At a
minimum, we recommend 12" curbs for these units based on industry praclices. Howaver, due to
the surrounding sloped roofs, it would be beneficial to increase this amount to 18". Roof curb
madifications could easily be incomporated into a project to replace the roof top units in the near
future.

Facility Assessment
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Outside air dampers aperation: During both visits, cutdoor air dampers on all roof top units were
100% closed. It was not possible to determine the cause for this issue because no building
automation exists to interface with these units. This is limiting the ventilation provided to the
building and causing the roof top units to underperform in terms of discharge air temperature
(when outside air could be used for free cooling) and airflow. This maintenance issue should be
resolved as soon as possible as the present condition fails to meet code or recommended
guidelines for indoor air quality.

Although humidification is shown on the design documents for the air handling systems within the
building, no active humidification currently exists. Conversations with facility staff indicate that
these humidifiers were never operational and were removed/decommissioned. Further
exploration on this topic revealed that no preservation or rare book storage uses exist in the
building and no static electricity issues were mentioned or observed.

Terminal air box controls were refrofitted in the late 1990's to Krueter analog electronic controls.
These controls are outdated and provide chailenges to building staff. We believe that is a factor in
the erratic control of room temperatures and discomfort fo occupants, as well as wasting energy.
These retrofit controls are not mounted well to the boxes and one instance was discovered where
the controls had become detached from the box. We recommend a complete replacement of
terminal controllers and control system. It is unlikely given the existing equipment, that any of the
existing hardware can be re-used reliably.

Perimeter HVAC Arrangement: The perimeter HVAC zones have fin tube at each window iocation
{controlled locally by sensing element) and a floor grille from the zone terminal air box {controlied
from the thermostat). These devices likely “fight” each other consistently in an attempt to control
space temperature because the devices are not controlled through the same control device,
resulting in substantial wasted energy. In addition, we believe that the terminal air box minimums
have been reset to 0% (from the design of 30%) which could reduce ventilation levels below code
minimums during heating mode.

Facility Assessment
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Typical perimeler HVYAG amangement

* Duct Construction and Distribution: During our field survey, many instances of duct air leakage
from the roof top unit to the terminal air boxes were observed. This was confirmed by review of
the balancing report for the 1990 building addition and conversations with building staff. Many
stagnant areas exist in the building and the balancing report shows several areas that achieved
less than 50% of design airflow during balancing, which results In discomfort to occuparnis. The
areas with shortages focus on the lower level. This can be attributed to crimped flexibie duciwork
in many locations and leakage of medium pressure ductwork. Most low pressure ductwork
appeared to be sealed. Formal duct siatic pressure calculations were not performed for the
building, but this should be included as a part of any project to correct these issues or replace the
roof top units to confirm the pressure drop within the system.

i |

Crimped auctwork on box inist Exampie iocation of auct ieakage at take-o!!
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Conclysions & Recommendations

The existing roof top units at the library are in poor condition and should be replaced as soon as funding
is available. As a part of this project, the systems should be evaluated in detail to eliminate many of the
operational issues experienced in the bullding as well as raising the unit curbs. The new units should be
designed to provide the proper amounts of outdoor air. In addition, we believe the following upgrades to
the airside systems will provide improved efficiency and reliability for the library:

= Duct Sealing and Improvements to Distribution: This project would take steps fo correct the
existing ductwork deficiencies and sealant issues that persist throughout the systems.

+ Upgrade of Perimeter HVAC: This project would replace the terminal air box controls and
thermostats as well as remove the existing "Danfoss” valves and install control valves
throughout the system,

PLUMBING SYSTEMS

Background & Findings
Cold Water

Presently a 6" combined cold water service enters the building in the basement. The 6" is a combined
water service serving both fire protection and domestic uses.

"Domeslic cold waler seivice meier asgdmhly

The domestic water system is currently not sofiened, as the city system is lake water which is typically
lew in hardness level. The water Is distributed from the incoming service to the building uses. Piping is
copper with soldered joints and appears to be in good condition. No booster pump is installed or required
based on city water pressure.

Facility Assessment
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Domeastic Hot Water

The domestic hot water for the library is produced by one (1), 50 gallon, electric water heater located
within the Basement mechanical/electrical room. The hot water system is not equipped with circulating
piping and pumps to maintain temperature throughout the facility during low usage periods. This results in
significant time to provide hot water to some fixtures.

From tagging on the water heater, it appears to be roughly 5.5 years in age. The average life expectancy
of this equipment is 10-12 years. As the age of the water heater increases, it should be monitored to
avoid fallure and maintenance budgeting should allow for replacement in roughly 5 years.

Hot water piping is copper with soldered joints and appears to be in good condition. Small portions of un-
insulated pipe were observed that could be addressed easily as a low cost maintenance improvement.

Sanitary and Vent Systems

Sanitary and vent piping within the facility is primarily Schedule 40 polyvinyl chloride (PVC) and appears
to be in good condition,

Sump and sewage ejectors are located in the basement. One sewage ejector services all sanitary usages
at the lower level including toilet rooms and a break room. The sewage ejector is in good condition and
operates reliably according to facility staff. Elevator and drain tile sump pumps are also located at the
basement level. Alf pumps are original fo the 1990 addition, and although there are no major retated
projects for this equipment, engineering staff should monitor the equipment during the upcoming years for
repair/replacemsnt under maintenance work.

RIS T .

Drain tiie sSump pump Buiiding sewage ejecior

Storm Svstems

The fiat portion of the library roof is equipped with four (4) roof drains. These drains sit at roughly equai
elevations spaced equally around the roof. Because the clamping ring sits too high, a minor amount of
ponding occurs on the roof during rain events. No secondary storm drainage exists on this roof. The
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gutter system on the perimeter of the sloped roof portions of the building ties into the interior storm piping
from the roof drains and exits the building to the north.

The drawings indicate a complete foundation drain tile systems for the 1990 addition portion of the
building. The drain tile drainage is routed to a settiing basin/sump pump located at the west end of the
basement.

Plumbing Fixtures

The existing plumbing fixtures in the various toilet rooms throughout the facility appear to be in good
condition. Based on conversations with facility staff, maintenance issues on the fixtures are limited, and
usually focus on the flush valves. The flow rates associated with the fixtures are as follows:

» Water Closets: 1.6 gallons per flush with manual flush valves
s  Urinals: 1.0 gallons per flush with manual flush valves
* lavatories: 2.5 gallons per minute with manual controls

Representative lavatory, urinal and water closst

Conclusions & Regcommendations

Based on this information, we recommend that the domestic water service be maintained in its current
configuration. However, several projects present themselves after review of the plumbing system

* Plumbing Fixture Upgrade: Fixture upgrades throughout the facility would increase the fixture
reliability and reduce water usage. Lavatory flow would be reduced to 0.5 gallons per minute to
conform with the requirements for public lavatories in the lllincis Plumbing Code. Water closets
could be reduced to 1.28 gallons per flush and urinals wouid be reduced to 0.125 or 0.5 gallons
per flush.

» Hot Water Circulation System: Install recirculation pump and piping to remote hot water uses in
order to improve the operation of the building hot water system.

Facility Assessment
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» Secondary Drainage Installation: Secondary roof drainage is a requirement of the authority
having jurisdiction and that system is required to be separate from the primary drainage system.
This new drainage system would “daylight” out of the side of the building.

FIRE PROTECTION SYSTEM

Backaround & Findings

The library is a fully sprinkled building. A 6” fire protection feed originates from the combined incoming
water service and serves the entire building after passing through a backflow preventer, Flow and monitor
switches for fire alarm annunciation exist on the main fire protection feed downstream of the backflow
preventer in the basement, however, no other zones exist in the building due to its size. The attic spaces
within the pitched roof portions of the building are composed of combustible construction and are
sprinkled with wet sprinklers as the attic insulation is at the roof. No standpipes are present in the
butiding, nor are they required. No dry or other special fire protection systems were observed within the
library.

Fire protection backfiow preventer willi il monitor aivd fow swilches

Sprinkler coverage throughout the building appeared to be adequate with one exception at the Kalwall
skylight area in the main section of the first level. Although the lower ceiling areas of this section are
sprinkled, the large skylight area did not appear to be protected.

Based on conversations with facility staff, NFPA 25 inspection, testing and maintenance has not
historically occurred within the building, but is now being required by the libraries insurance company. At
the time of this report, this work was in the process of being contracted.

Conclusions & Recommendations

No major deficiencies or code concerns were identified within the fire protection system during our review
other than the coverage issue mentioned above at the Kalwall system. We recommend that this area be
brought into code compliance as soon as possible. The fire protection contractor/consultant that will be
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providing NFPA 25 inspection and testing services will likely be able to provide pricing and/or design build
services to implement this work.

We also recommend that NFPA 25 inspection and testing continue on a regular basis as identified in the
standard in order to maintain and identify shortcomings within the fire protection system.

ELECTRICAL SYSTEMS

ELECTRICAL SERVICE AND DISTRIBUTION

Background & Findings

The existing electrical service is provided by a utility transformer located on the west side of the building.
The utility transformer is located in & utility vauit immediately wast of the main electrical raom

The electrical service comes into the building from the utility transformer and terminates in the main
switchboard which is rated at 208/120 volts, 3 phase, 1600 amps. The switchboard is Square D with a
1600 amp CT and 1600 amp main fuse disconnect.

The switchboard is a 4 section switchboard and serves the following:

¢ Section #1:
o service pull section
» Section #2:

o 1600 AMP Main Fuse
o Tapfor ATS

o RTU-2
o RTU-3
+ Section #3:
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o PanelLPBB
o Panel LP1A
o Panel LP1B
o Humidifier #1
o  Humidifier #2
o Humidifier #3
o Elevator
¢ RTU-1

¢ Section #4:
o PanelLPBC
o HVAC

o Space for Additional Fuses

This switchboard is original to the building and appears to be in good condition. However, on the right
side of the switchboard is the water heater and on the lefl side is a sprinkler line. The location of these is
not ideal due to the fact that if there is a leak the swilchboard will be exposed to water. Also, this room is
being used for storage which is not advisable. There has been no maintenance performed on the
switchboard.

Based on the electrical bills for the past year, the peak load on the electrical service was 212.26 kw {590
amps) in July 2011,

Distribution within the building consists of three lighting panels in the basement and two lighting panels on
the first floor. These panels are fed directly from the main switchboard.,

Facility Assessment

for Plainfield Public Library

KJWW #11.0712.00

B February 9, 2012
ENGINEERING Page 15 of 21

COMNBULTANTES
wiw]

-131-



These paneis are original to the building and appear fo be in good condition. However, the panel board
labels and directories on each panel are inadequate and do not reflect accurately the branch circuits
served. There has been no maintenance performed on the panelboards.

s Panel LP-BA: Square D, 208/120 volis, 3 phase 200 amps, 42 circuits, located in the main
electrical room.

+ Panel LP-BB: Square D, 208/120 volts, 3 phase 200 amps, 42 circuits with 1 space, located in
the janitor's closet.

* Panel LP-BC: Square D, 208/120 volts, 3 phase 225 amps, 42 circuits with 9 spaces, located in
the employee lounge.

¢ Panel LP-1A: Square D, 208/120 volts, 3 phase 200 amps, 42 circuits with 3 spaces, located in
the receiving room next to the roof ladder.

= Panel LP-1B: Square D, 208/120 volts, 3 phase 200 amps, 42 circuits, located in the receiving
room next to the roof ladder.

Several open junction boxes with exposed wiring were observed. Having open junction boxes is a code
violation and presents possible electrical hazard conditions. The exact number of open junction boxes
could not be determined as this would require access above all ceilings.
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Conclusion & Recommendations

The existing electrical service is adequately sized and has a peak demand of approximately 38% of the
service capacity. The existing switchboard and panslboards at the library ara in good condition given their
age. However, we believe the following actions should be taken to confinue with proper operation of the
system:
» Thermal scan the switchboard and pansiboards to determine the integrity of the bussing and
terminations.
+ Trace all the branch circuits of the panelboards to accurately identify the loads being served from
each branch circuit.
¢ Provide cover plates for all open junction boxes.
»  Remove storage from the main electrical room.

EMERGENCY SYSTEM

Backaround & Findings

There is an emergency generator (208/120 volts, 3 phase, 69 amp output) located in the basement with
an ATS located in the maln electrical room. The generator is an Onan 20 kw natural gas generator
original to the building. The generator is exercisad weekly. The fotal run time on the generator is
approximately 320 hours.
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The generator feeds panel EMLP-B (208/120 volts, 3 phase, 100 amps, 30 circuits with 8 spaces) located
in the main electrical room in the basement. The panel serves exit and emergency lighting, hot water
pumps, boller, sewage ejector, sump pump, elevator lights, receptacle in the boiler room, EMS, fire alarm
panel, sprinkler bell, gutter heater, and duct smoke detectors. Based on the loads served by this panel,
the generator appears o be loaded to capacity. Panel EMLP-B is original to the building and appears to
be in good condition. There has been no maintenance performed on the panelboard.

Conclusion & Recommendations

Generally, the emergency system appears to be adequately sizes for the loads currently served.
However, if additional loads are planned to be added to the generator, a larger generator and associated
distribution system will be required. We believe the following actions should be taken to for continued
proper operation of the system:

+ Thermal scan the emergency panelboards to determine the integrity of the bussing and
terminations.
» Inspection of the generator and ATS by the manufacturer.

LIGHTING SYSTEMS:

Background & Findings

General Interior Lighting

General Interior lighting within the building is fluorescent, however, there is some HID lighting on the first
floor. The majority of the light fixtures are original to the building. The lamps on the fluorescent fixtures
were changed to energy efficient T8 lamps in 2003.
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Lighting controls consist of local switching in each area. This type of lighting controls does not meet the
latest energy codes which require automatic shut-off of lighting during unoccupied times.

Ilumination appears to be adequate In most areas except some areas served by the indirect HID lighting.

Emergency Lighting and Exiting

The existing emergency lights are selected general area lights connected to the emergency generator
which provides continued illumination in the event of a utility power outage. The emergency lighting
illumination could not be confirmed due to the fact that the library was occupied and day-it at the time of
the survey.

Exit lights are located throughout the library in the path of egress. The existing exit signs are AC power
only since they are fed from the generaior. They are in poor condition and not energy efficient.

Exterior Lighting

Exterior lighting consists of buliding mounted lighis on the north side and pole mounted light fixtures in the
parking lots. All exterior lights are HID type and controlled by a time clock. The building mounted lights
indicate some deterioration and rust. Exterior lighting illumination could not be confirmed due to daylight
at the time of the survey.
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Conclusion & Recommendations

The interior lighting system is in good condition and provides adequate illumination in most areas. The
exterior bullding mounted lights are rusting. The lighting conlrals consisting of manual switching does not
comply with the latest energy codes. We recommend the following;

* Replace the existing exit signs which are in poor condition with new LED exit signs which will be
more energy efficient.

+ Replace the existing exterior building mounted light fixtures that are deteriorating. Consideration
should be given to utilizing LED type fixtures.

» Replace the HID interior light fixtures to provide adequate illumination. Consideration should be
given to utilizing LED type fixiures.

» Add occupancy sensors in enclosed spaces such as offices, meeting rooms, computer rooms,
ete. for automatic shut-off.

FIRE ALARM

Background & Findings

The fire alarm syslem is a conventional hardwired Simplex 4002 system. The fire alarm system is
powered from panel EMLP-B which is backed by the generator. Pull stations at the exits, duct detectors
in the roof top unils, smoke detectors, horns and strobes are located throughout the library. The fire
alarm system was recently inspected by the manufacturer's representative and the fire department. The
systern appears to be good condition.
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Conclusion & Recommendations

The fire alanm system is in good condition was recently tested by the manufacturer’s representative.

Continued testing of the system is recommended.

Prepared by: John R. Panek, PE, FPE, LEED AP and Arun K. Garg, PE

JRP:AKG/rs
hitp:/tporialiProjects/1.0712.00/ReportStudyNanativeAddendadrep_20120208 _johpan_ppHacifiyassess_mech.docx
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ALTUSWORKS ..
Envelope Assessment Report
Plainfield Public Librory
15025 South Hiinois Sireet
Plainfield, llinois 60544
ENVELOPE ANALYSIS

Elien Stoner of AltusWorks attended the project kick off meeting and performed the
site assessment work on January 19, 2012, The envelope systems including exterior
walls, roof, windows and doors were evaluated. The interior of the library was
visited to review any reported leak conditions and to operate sorme windows and
doors. Following are our observations:

General Building Description;

The Flainfield Public Library is a 2-story rectangular planned Colonial Revival style
building with a painted colonnaded portico and pitched roofs. The original library
was bullt circa 1940 and was expanded by a large addition in 1990. The original
building is located at the southwest corner and is fully integrated into the current
building plan. The new exterior walls are cavity wall construction with brick
masenry veneer over concrete masonry units and interior fuming. The windows are
a combination of fixed ond operable wood windows, The entrance doors are a
combination of hollow metal and aluminum,

ROOF SYSTEMS;

The new roof profile matches the original gable ended pitched roof systemn at a
7:12 slope. The main ridge lines run east-west at the north and south extent of the
building plan and terminate with masonry gabled walls extending above the roof
surface. The north-south connecting roofs are also pifched ot a 9:12 slope and
terminate as a cross gable into the main roof fines. The center section of the
southern roof line Is ralsed over the main entry and amamented with a colonnaded
portico. The northern roof line is embellished with a faceted round roof that
comresponds to the semicircular reading room. The east and west elevations are
protected by an overhanging eove line. The gabled roots frame a ceniral flat roof
which supports the main mechanical units and is punctured by a central cross
skylight which brings daylight into the interior communicating stair.

The 1990's roof structure is composed of 2x12 rafters and plywood sheathing
covered either by a shingled roof system or a single ply rubber roof. There is limited
attic space at the southwest comer of the building. The other gabled roof sections
of the addition have cathedral ceifings. The original 1940's section of the building
reportedly has its original plaster ceiling with o suspended acoustfic tile ceiling
system mounted below. In the aftic areas, the rafter spaces are packed with
paper-faced batt insulation with a 2" oir space above. The exposed and
concealed wood elements were painted at the time of construction and the paint
system is cumrently pealing. This failure of the paint system Is most likely due to age
and deterioration from heat build up below the roofing systems and within the

S2HAN WMILWAUKEE AvENUE
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wood elements. According to the construction drawings, the cathedral ceilings
are similarly insulated with a 2" air space to allow venting of the roof system, There
are limited reported leaks and limited evidence of lecking through the roof system
and af intersections of roof areas. Signs of leaks consist of water staining at edges
of the bott insulation, edges of acoustic tiles, and discoloration of painted attic
elements. There is full walk-up access to the roof,

The singled roofs appear original to the construciion of the addition with eave and
continuous ridge vents. The shingles appecar in relatively goad condition with
localized area of curly. Due to snow coverage, missing oggregate was not noted.
One area of leaking with the roof area was reported and comresponds with an area
of heavier shingle deterioration. The leaking is most likely due to driving rain, aged
shingles, lack of proper shingle overlap or missing felt and water working ifs way
through the joints in the sheothing below the shingles.

ALTUSWDRKS . TEL 773 5451870 Fax 773 545 1606 WWW AL [HEWERRE TG
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The inner sloped and vertical surfaces of the gabled roofs were reroofed in 2009
when the flat roof was replaced with o single-ply rubber roof system. Rubber roof
systems are generally recommended for low-slope roofs but there is no slope
limitation to the systems as long as the adhesive is properly applied and cured.
Rubber membranes can be mounted to steeply sloped and vertical surfaces and
does not require venting. The roof was covered in g light snow during our visit so
specific deficiencies in the membrane cannot be identified, however, conditions
noted include:
*  Wrinkled or pulled membrane on sloped surfaces indicating slippage or
other movement in the membrane
= Patching at intersection of stoped roof areas to verlical walls, other sloped
oreas and flaf roof,
16 venis are installed at the lower section of the sloped roof area
Fiashing terminations excluding the ridge condition appear to meet
minimum industry standards.
* Penetrations at vent stacks, mechanical units and drains appear to comply
with industry standards.

With replacement of shingle roofing with single-ply rubber membrane, the
manufacturer recommends an 18"-24" extension of the single ply membrane under
the shingles thus making the ridge vent inactive. This detail will have short circuited
the roof venting and will accelerate the aging of the shingled system and allow
heat to build up in the wood members thus contributing to the attic paint failure.
Reported ieaks at the vent are most fikely from driving rain moving water into the
ridge vent and following the rubber roof membrane under the shingles, through
joints in the sheathing, and into the occupied space. Continuous ridge vent fie-in is
a difficult detail and unless installed according to manufacturer's detail, leaking at
this condition will continue to be an issue.

il ¥ e F I.'_..‘ll.-.‘ J =
There are four roof drains sei in sumps but the clamping ring Is set too high and
fimited waler ponds at these areas. There are no crickets around the four large
mechanical units creating potential for areas of ponding water.
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The roof top mechanical equipment is set on continuous curbs ond according to
the construction documents, these curbs are vibration isolators, no complaints were
reported related to mechanical unit noise beyond dir flow. The flashing
terminations at the curbs range from 7" 1o 10” with only 2" clear between the roof
membrane and the bottom of the counterilashing. Industry standard
recommended a minimum of 8" clear between the boﬁom of counterflashing ond
the roof membrcme whlch red unres a minimu

The skylight is identified on the construction documents as a Kalwall system. The
systern appears in good condition however the aluminum #rim is mounted with
surface fasteners which are rusting. The fasteners appear to be galvanized steel
and were ariginally separated from the aluminum trim to prevent a galvanic
reaction but those washers have deteriorated.

Stone coping up-facing joints at the gable end are reportedly sealed and in good
condition as they were not visible due to snow coverage. However, the bed joint
below the coping stone is cracked and failing.
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The gutters and downspouts are generally functioning but appear to be undersized
for the roof area. Reportedly there is o heat tape system to address ice damming
and the generation of icicles. However, we noted at the westem gutter run that
seams were open and an icicle was forming in the joint. The gutters do not appear
to slope to drain. There are two interior areas of water damage at the east
elevation which correspond with ice damming. Two gutters discharge into the
north area well but no retated leaks are reported. All but one of the remaining
downspouts discharge onto grade. One turns Into the building and may connect
to an internal downspout. Others may have been added over time.

The overhanging eaves at the east and west with their wood detailing are in good
condition.

The two decorative cupolas appear in good condition except for some minor
discoloration at the comers.

Conclusions and Recommendations:

The roof systems are generally in good condition but the shingle roof is aging due to
heat build up. Therefore we recommend some immediate repairs to extend the life
spctn and address some detailing and integration issues, We also recommend that
the rubber roof be coated white to conform to energy code and extend the life of
the system.

Long term recommendaticons include replacement of the shingled roof system with
a metal roof and provide a proper tie in to the rubber roof system. The rubber roof
system will iast from B-15 yeaors so considering its curent age, replacement should
be anticipated as early as 2017,

MASONRY WALLS:

Approximately half of the original 1940's Library Building exterior brick walls remain
visible, The brick appears in sound condition with minor edge spalls, no noticeable
displacement, and primarily sound joints. The wall below the original entry where

ALTULSWORKS . TRy TTY Ba 187C FAY 773 546 1806 R R TUSHUEN R e

-142-



Envelope Assessment Report
Piainfield Public Library

Page 4

the stairs were removed has been infilled with matching brick. The limestone
surround has open and falled joints. The arched window heads are in good
condition. The basement window steel lintels are rusting and creating limited
vertical cracking In the brick above. Area adjacent to the chimney on the east
elevation has open and failed joints where the flush pointing has eroded. It is
difficult to determine if all the walls were flush pointed or only areas as the joinis are
deeply struck. The gable ends show excessive water run off from the change in the
coping slope resulfing in biclogical growth (discoloration) on the face of the
masonty and joint erosion. Regardless, the pointing craftsmanship is poor in areas
as mortar is smedred onto the face of the brick.

The brick and concrete masonry unit cavity walls are in good condition. No
masonry deterioration, displacement or cracking was noted. The window openings
are created by a steel lintel and ih accordance with the construction drowings
flashing and weeps are Installed at the head and sill. However, the fobric flashing is
exposed to beyond the face of the brick and has become brittle and
delaminated. The fioshing no longer expels water from the wall. As such the steel
lintels are receiving more exposure to water than they should and are developing
surface rust. At this point, the rusting is only causing fallure to the paint system
however, continued exposed will result in rust-jacking, cracking of the brick and
water infiltration.

ALTUSWORKS . Tk PP RABIETD Fas PR SA5 IGMG WWW AL U EWETIRG & i

-143-



Envelope Assessment Report
Plainfield Public Library

Page 7

IF.
i@.‘ 1

Expansion Joints occur between the originai builin and tr:\e addiﬁn as well as
along the length of the cavity wall. The sealant is old and cracking and should be
replaced.

Conclusions and Recommendations:

The masonry is in good condition however there are some construction details
related to the window and door lintels that should be comrected, along with
restoring the originat masonry, and replacing all expansion joins.

OPENINGS:

Windows:

The windows at the 1940's building were replaced at the same time as the roof
system with fixed insulated units. The windows at the addition are original from 1990
and are a combination of fixed and aperable units with varying insuloted glass
thickness. The windows are wood with a wood resin manufactured exierior coafing
which does not require painting or other maintenonce. Several window sills and
the lower sections of the jamb and brick mold are showing discoloration due to
wood rot behind this exterior coating. The perimeter sealant Is in good condition.
Reportedly sections of the iarge fixed windows at the lower level, north elevation
have been repaired with Bondo. Windows of this type have an expected life of 20-
25 years. The insulated glazing units, although varying from 3/8" to 3/4" have not
failed. No signs of fogging or condensction were noted. Many of the operable
units have been fixed closed, the few operable units found operated with ease.

The faceted reading room at the north elevation shows the greatest level of
window deterioration and where previous repairs were executed. Window sills are
not continuous and provide avenues for water into the wall system.

Several of the windows sills at the northeast section of the building are very close to

grade but do not appear to be exhibiting deterioration due to excess water
contact.
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No inferior finish darage was noted at window conditions.

Doors:

The paired main entrance doors are aluminum and glass and reportedly have
locking hardware issues. This could be due to the fioor strikes being open and
unprotected by a cover thus gathering debris and preventing the vertical rod from
engaging. The doors are equipped with a commercial grade Stanley power door
operated to meet ADA. Thease units will burnout over time depending on the
frequency of use and the wind pressure they must overcome.

The secondary doors are hollow metal. The staff entrance and basement access
at the west is in good condition whereas the roof access door is rusting and requires
scraping and painting.
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nclusions and R ramendations:
The window system is approaching its life expectancy. Wood components are
beginning to fail which is symptomatic of these newer windows. The glazing
thickness is not consistent and is not sufficlent to meet energy code. Replacement
of the units will be needed in the next 5 years and should be coordinated with any
major mechanical upgrade as new windows will impact the sizing of equipment.

Exterior $toirs:
The stafi enfrance is accessed by a steet pan stair with pipe rails with 9 risers. The
basement is accessed by concrete stairs with a pipe rail. The paint system on all
metal components has failed.

Sl &

Site;
Although not included in our contract, there were a couple site elements that
require review:
1. Settlernent at the main entrance creating cracking in the pavement.
2. Grade oppears to slope foward the north area well directly some surface
water toward the buiiding.
3. Reportedly there are deficiencies’ in the parking fot where utilities were
previously replaced, the area repaved is failing,

Interior Finishes:
1. Temozzo cracking at the main entrance. Some cracking at the threshold is
refated to the site settlement issue discussed above, the other is due 1o
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flexural movement of the stair. Please contact Michael Brawiley atf Temozze
Marble & Supply (847) 353-8000 x362 for patching options and color
matching.

2. Carpeting is old and stained.
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TIMEERAME
ROOF SYSTEMS <3 YEARS 75 YEARS S-TOYEARS
[ e siip——— e i il ———
ESTIMATED | ESTIMATED | ESTIMATED | ESTIMATED | ESTIMATED | ESTHMATED
REPAIR REPAIR REPAIR REPAIR REPAIR REPAIR

ork descripfion Units | Cost/untl QUANTITY | COST(S) | QuANTITY | cOST(SI | QUANTIY | cost(s) |

3
Q
3
=
("
o

felt underlaymeni, move ond replace comesponding

altle Insulation SF $10 80 $800
emove venis irom rubber o, pPatch rool EA " $450) 8 $7.200
‘amove and rasiope gutiers. ressl heol fapa 1F 71 330 $2.310)
emove ng| & ond water shisld,
remove and reploce insulolion above cathedral ceiling -
20 SF each EA $500 2 51,000
Coal rubber membrane wivie SF $3f 10000 $30,000
Tkepcnr rubber membrone where winkied of OINSrwise
distressed SF 315 500 $7.500
Reactivale ndge vent by insialling shingles on fhe inside
face of the gabled rocfs and teminaling the rubber roof
2 laet below the ridge. LF $85 310 $26,350
[Giind and point bed joint of sfons Copings F 515 300 $4,500)
Skylight - remove and place Tasieners, scrape and paint
Liili] LS $3,500; 1 $3.400
l'_scrape and pont decoranve CUpors EA $1.500 2 $3.000
Remave ond extend vibration isclafion roof curbs in
coordination with roof top unit replocement, reflash EA $2.700 5 $13.500
Remove and resel roo! drain To lower elevalion, refiash
full sump area EA $1,950) 4 $7.800
Trstall crickels of rool fop aquipment foincredse postive
drainage of the rogf system EA $540/ 4 $2,160]
Moral oo repairs 5 "~ $5,000] [ 1 $5.000}

Remove and replace shinglad roof syslem with matal r
t include gutters and dowmspouts, resize for roof area. SF $15 12700 $1%0.500
-ply roa] Syalerm SF $12 10000 $120,000]

1af3 Frinted 2/8/2012
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TIMEFRAME
MASONRY WALLS <ZYEARS 25 YEARS 1 AT, Ta—
ESTIMAIED | ESTIMATED | ESTIMATED | ESTEIMATED | ESTIMATED | ESTIMATED
REPAIR REPAIR REPAIR REPAIR REFPAIR REPAIR
Work desaigon Units Cosflunlj QuaNtry | cOST{S) | QUANTITY | COQST(S) } QUANTITY | COST(S)
s suchure
ihd and poin exposed masonry wals SF 1 2000 $30.000
[GAd and point Imastona suround al onginal entry §F 312 45 $540
emove ond reploce dormaged fagce brck, mulpie
small locations SF $45 20 $1.300
emove and rebu ICk over window bntels, scrape
and paint steel, lash with membrane/ss drip cssembly
with end dams and install weeps. Scrape ond paint
exposed surface of underside of lintel LF $175, 20 $3.500
JChemical Clean DICIOG-QI QIOwWIT IO MOsoTTy SF $3 000 £4,000
[T990's avily wal
Remove and reploce backerod and sealant af all
expanslion joints LF 58] 210 51,480
Rermova dnd rebulld DACK over window niaks, Scrape
and paint slesl. flash wilh membrone/ss drip assembly
with end dams and install weeps. Scrape ond paint
exposed surface of underside of finiel LF $175] 400 $70,000
[REMove and rasal winaow sils over o wall liasrng wirh
enddams, weeps and drip edge LE $75 400 $30.000
TIMEFRAME
WINDOWS/DOORS OPENINGS T2 VEARS Z-5 YEARS S-TO YEARS
ESTIMATED | ESTIMATED | ESTIMATED | ESTIMATED | ESTIMATED | ESIMATED |
REPAIR REPAIR REFAIR REPAIR REPAIR REPAIR
Work descripiion Units CosflumLMy cost(s) | quanmiy | cosr(s) | QuantTy |
mold with wood
EA $250] 46 $11,500
EA $350) i $350
, PTOVIE QUSTOIoor
strike at each verlical locking rod EA $750) 1 $750)
[Remove and reploce power door operaror EA $3.200 2 $6,400]
IREMGVE and replace windows with oAminum cad wood —
'windows. Anficipate another 20-25 vear life EA $1.750 72 $126,000
2003 frinted 2/8/2012
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P-Fab-12
TIMEFRAME
SITE <2 TEARS -5 VARG 510 YEARS ]
ESTIMATED | ESTIMATED | ESTIMATED [ ESTIMATED | ESTEMATED
REPAIR REPAIR REFAIR REPAIR REPAIR
[Work descipfion Units COST($) | QUANTITY | COST(S) | QUANITIY | COST($)
Eermve'aﬁg Teploce cracked concrels walks af &niry.
provide expansion joint LS 1 $3.500
crape and paint exferior steel siair Gnd ralngs 5 $5.000
egrade oround norn and east elevanons, reanecr
surface water away rom the buliding SF $7.500
Bpair parking o7 paving SF $4) 3500 $12,250]
Subtotal $141,4%0 $289,500 $310,500
Escalalion 7.50% $21.713 15.00% $44,575
General conditions bond [11%} $15,564 $34,233 $39.278
Insurance (1 .8%) $2.827 56,218 $7.134
Cenlractor's Fee {3%) $7.954 317.583 320,174
Design confingency {20%) $33,575 $73,849 $84,732
Construction Contingency (15%) 330,217 $64.465 $76.259
TOTAL ESTEMATED CONSTRUCTION COSTS 5231687 §509,561 $584,654
**ALL COSTS EXCLUDE ENVIRONMENTAL WORK**
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