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In January of 2009, the QOil City Library Commissicontracted with StruXures, LLC to prepare
a feasibility study for the Oil City Library locateat 2 Central Avenue in Oil City, Pennsylvania.
The study includes:

Schematic design plans for the redistribution oistaxg spaces and the use of the
unfinished basement space and attic areas.

ADA accessibility compliance and required correcso

A comprehensive review of the existing HVAC anddilieal systems and recommended
upgrades.

An assessment of the existing building envelope stngcture and any recommended
repairs.

Recommended energy efficiency upgrades to reduesggrcosts and increase building
sustainability.

A budget estimate and a prioritized renovation/mepehedule is also part of document.

A Hazardous Building Material Survey and Report

The architectural elements of the study were docieteand composed by a licensed architect.
The electrical review was completed by a licenststtecal engineer and the mechanical
systems reviewed by a licensed mechanical engineer.

This project was financed in part by a Pennsylvadeasitage Area Program Grant from the Pa.
Department of Conservation and Natural Resourcessd of Recreation and Conservation, via
the Oil Region Alliance of Business, Industry, ammurism. Additional funding was provided
by the Oil City Library Commission.

Input from the library director and his helpful f§tés incorporated into the report and the
schematic design drawings.

Special thanks to Albert Kamper and his work onBhéding Program Statement.
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Over the past several years, it has become inagigsapparent to the Library Commission and
Library staff that the current library is simplymming out of space. Clearly, there is not
sufficient space to adequately house and displaywtide variety of materials that the library
current owns, such as books, periodicals, DVDs, ,0}4Ss and other format. Also, there is
additional need for space for computers, quietystadd casual reading.

To properly address the concern of lack of spadeetter use of space, libraries need to take a
two-prong approach to the problem. The Library @Guossion and staff needed to work closely
with an architect and a library consultant.

| was hired as a public library building consultantJuly 2008 to work with the Library
Commission and staff to study the most efficierg 0§ library space within the building. The
library is essentially land-locked and thereforaraat be physical expanded. Fortunately, there is
unutilized space within the building: the unfinishgpace under the 1978 addition and the old
“auditorium” space on the second floor of the araibuilding.

| prepared a document in August 2008 identifying pinoblems with the current space and how
the use of the additional space in the lower leved the second floor could alleviate these
problems. A more comprehensive Building Prograateé®hent for the various functions of the
library and their size and location within the linlg was prepared in January 2009 (contained in
Appendix D of this Study).

Late in 2008, the library hired StruXures Archit€gnstruction firm to do an in-depth analysis
of the physical condition of the building. It igtcal to determine the exact physical condition
of a building before attempting to renovate thetiar or relocate functions within the building.
As a building consultant, | was able to provide #nehitect with a narrative description of the
library functions and their needed space and pmingut on the interior design of the building.
The architect, the library consultant, and thediprbecame a team to evaluate the building and
plan for its future.

What follows is essentially a two-part documenheTirst is the possible use of new and current
space to make this library function in an efficiemanner and the second is the analysis of the
condition of the building and what needs to beaegtl or renovated. By expanding into either
the basement or the attic, the current library spgam be reconfigured and expanded to make it
more warm and welcoming to the patron. It woulsbalmprove the staff working conditions
and make the entire operation more efficient.

This process will assist the library in fulfillings mission statement which is “to fulfill
informational and recreational needs, assist isq@®l growth and development, and promote
the area’s heritage” (Building Program Statemergpéndix D, page 3). The library will truly
become a Z1Century, state-of-the-art facility for the resitken

Al Kamper, Pittsburgh, PA
September 2, 2009
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The 2009 QOil City Library Building Investigation & Stud y is an analytical tool to guide the
Oil City Library in a future renovation plan of tH#rary building. Author Kevin Aitken,
Registered Architect and Project Architect for tBeidy, methodically evaluated the library
building for current building code and accessipilite. handicapped) compliance, for current
interior space design with schematics, for proposgerior space design modifications with
schematics, for the effectiveness of mechanical eledtrical systems of the library building
(completed by a licensed electrical engineer artemsed mechanical engineer), and for a
structural survey of the library building’s extaristructure. From this evaluation, future
building renovation cost estimates are given aptased-in plan to accomplish the renovations
is given.

The Study is organized into two major sections, followeddppendices. The breakdown of the
organization is as follows:

-The first section analyzes the current interibrdry space and lays out a new interior space
design, recapturing unutilized and underutilizdatdry space, and reconfiguring currently used
library space more effectively.

-The second section analyzes the exterior builditrgcture and mechanical and electrical
systems of the library building, providing recomrded improvements. The improvements
recommended include new windows, new public enearfor handicapped accessibility, new
heating, ventilating, and air conditioning systesd upgraded electrical and lighting systems.
Many of these improvements will substantially irage the energy efficiency and sustainability
of the library building.

-Appendix A contains schematic drawings of the Enagslibrary space.
-Appendix B contains schematic drawings for theriar renovation of library space.
-Appendix C contains an Asbestos and Lead Surv@pRef the library building.

-Appendix D contains the Oil City Library Buildin@rogram Statement, January of 2009
(Updated, February 9, 2009y Albert F. Kamper, Library Building Consultanthe Building
Program Statemersssesses the interior design of the Oil City Lipias related to the Library’s
mission, services, and current interior space atlon, for which changes are recommended. It
was used by Mr. Aitken as input for the redesignimérior library space contained in this
Building Investigation & Study.

The following table highlights the key areas of thelding evaluation analysis.

%% & ' # ( ( o
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Key Area of Analysis

Findings

Proposed redistribution of existir
interior space on the first floo
where currently all library service
and functions, except the Herita
Room (i.e. local history) an
meeting room are located, and {
recapturing of the unfinishe
basement below the 1978 buildi
addition and of the underutilize
second floor areas (storage areas
the Carnegie Library.

g Reallocate the first floor to adult servics
rexpanding space from the current 4,760 sq
deet to 6,238 square feet. This would incly
gmajor areas for audiovisual media (DVDs, au
dbooks, etc.) and public access computers. 4
heallocate library public circulation desk and 1
dibrary staff work areas more effectively.

g

d Increase space utilization by 11,539 square
lof recapturing the current unused/unfinisk
basement (7,000 square feet) and by recaptt
the underutilized second floor (4,539 square fe|

The basement would house Children’s Servi
expanding the space used for Children’s Serv
from the current 2,588 square feet to 4,728 sq
feet.

The basement would house the Heritage Rg
moving it from the second floor (1,670 squa
feet) to the basement (2,272 square feg
providing better access to its collection
providing better climate control for olde
sensitive, materials.

A

g

The current Heritage Room located on
second floor would house the Oil Creek Lib
District, headquartered at the Oil City Library
serving 14 member public libraries in Claric
Jefferson, and Venango counties. This wa
provide the Library District office space a
conference space. The current storage are:
the second floor would be restored to the orig
Carnegie Library appearance, which has fa
largely into disrepair, except for the large stdir
glass windows, and would serve as commu
space for exhibitions and meetings.
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Key Areas of Analysis

Findings

ADA compliance issues that ne
correction.

edThe following are not ADA (i.e. accessible
people with physical disabilities) compliant

to elevator.

Evaluation of the existing heatin
ventilating, air conditioning an
electrical systems, wit
recommended upgrades.

g, The existing heating, ventilating, and

dconditioning systems are a combination of sev
hindependently operating systems causing en
inefficiencies and promoting growth of mol
bacteria, and air pollutants with internally lin
duct work, which will soon bprohibited by code
The proposed correction, which would be cos
but would warrant the costs, is to inst
integrated new systems for the entire libr
building, exempting the boiler system that W
installed in 2001, that would be energy efficie
would reduce maintenance costs, would con
to the building code, would be sustainable, wa
have zone controls, would reduce air polluti
would protect Heritage Room materials, &
would provide overall comfort for library use
and staff.

g

The existing electrical system (i.e. panels
wiring) is in good order. With the renovation
the interior of the Library and upgrading of t
heating, ventilating, air conditioning systems,
electrical service will need to be increased ies

As part of the electrical system, the exist
lighting system is lacking energy efficiency ang
lacking in providing adequate light leve
Lighting would be the highest electrical cost
the Library and the replacement of the light
system with new solid state electronic ballasts
T8 lamps is recommended for energy efficien
cost savings, and better lighting.

ed

to
d

are to be corrected: the exterior public entrances
to the library building, width of book aisles (i.e.
too narrow), the height of shelving (i.e. materials
shelved too high), the height of the library
circulation desk (i.e. too high), public restrooms,
public access computer stations, and the controls
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Key Area of Analysis

Findings

Assessment of the existing exter
building structure and recommend
repairs

orThe overall library building is in good shape and
echeets current code requirements for allowable
height, occupancy, and constructions ty
However, there are deficiencies.  Structural
deficiencies are the leaks in the red clay tilef noo
of the Carnegie Library causing damage to |the
second floor ceiling and walls of the unused
portion of the second floor. The windows of both
the Carnegie Library and the new building
addition are poorly constructed by current
standards to prevent energy loss. Thermal paned
replacement windows are recommended for|the
majority of the windows and proper weather
proofing for the second floor stained glass
windows, which is one of the greatest
architectural elements of the library buildi
The Asbestos and Lead Survey Report (Appendix
C) finds asbestos in the plaster on the segond
floor and in some of the floor tiling in the
basement. The asbestos in the plaster cap be
encapsulated during renovation and not requifing
remediation; and, the asbestos in the floor tilg
not extensive and requiring a small remediation
project. Also there are building codes
deficiencies previously mentioned, which are the
lack of handicapped accessibility both outside and
inside the building and the internally lined
ductwork to the heating, ventilating, and
conditioning system.

A budget estimate and a prioritiz
renovation and repair schedule.

edThe estimated total cost of the library building
renovation would be 2034,669.00 It is best t

refer to pages 30-32 of the Study to review |the
budget and renovation repair scheduiedetail.

The repair and renovation of the library building
will equal approximately $51.63 per square fqot,
as opposed to the average cost of $150 - $175 per
square foot for new construction.

2009 Qil City Library
Building Investigation & Study
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The current building has several functions. It$esithe Library, meeting rooms, the Heritage
Room, and the Oil Creek Library District headquate The Heritage Room, located on the
second floor, contains vast amounts of historicaladrelevant to the region’s significant
historical character and is used as a local andmadtresearch resource. The Oil Creek Library
District is headquartered at the Oil City Libramydais charged with enhancing public library
service at 14 public libraries that serve 145,0@@pte in Clarion, Venango and Jefferson
counties. In essence the Library is a strong Jaegional, and, in some aspects due to its local
history holdings, a national resource. The OilCiibrary is located within the larger federally
approved Oil Region National Heritage Area (Vena@yunty and Eastern Crawford County)
and is specifically located in Oil City South Sidestoric District (National Register of Historic
Places approved district). The existing buildingrently devotes 18,672 square feet of a
possible 30,211 square feet to library operatiam$ lauilding management. Unfinished space,
the Heritage Room, and the underutilized seconor ftmnstitute the remaining 11,539 square
feet. This represents a utilization factor of 61%e majority of library functions are performed
on the first floor with a small amount of prograpase located within the basement including a
large meeting room used for children’s programmangl public meetings and events. Please
refer to Appendix A for the existing floor plan [ayt.

The basement measures 12,218 square feet. 6,0&idget contains the following; a meeting
room, mechanical spaces, storage, small conferemom, a non-accessible toilet, and the
children’s work room. The remaining 6,161 squagetfis an unfinished area under the 1978
addition, see Figure 1. Access to the basemegdireed from any of the two interior stairwells,
the elevator, and a stairwell leading directly tadg.

The first floor is 12,615 square feet and contaith®f the library’s collections, circulation desk,
and personnel spaces including the work room, thectdr's office, and staff lounge. The
District Library’s office, toilets, and circulatiomesk are also on the first floor. A small
mezzanine is also accessible from the ground fieetwo small open staircases. Access to the
first floor is provided via two main entry pointthe Central Avenue stair and the West Front
Street ramp. Additionally there is a partially essible ramp at the rear of the building on
Orchard Street.

The second floor houses the Heritage Room andga@pace. The second floor is 5,378 square
feet. The Heritage Room occupies 1,670 square deeft underutilized storage and floor access
make up the remaining 3,708 square feet, see FRjuiiéhe second floor can be accessed via the
elevator and two stair cases.

Fiaure 1 o Figure 2
2009 Oil City Library I STRUXURES
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The following renovations and space configuratiaresthe product of on-site observations, staff
interviews, and a group design consensus. Propogehsion and relocations of existing spaces
will be outlined below with a brief written statente Please refer to Appendix B Schematic
Design Floor Plans for a graphic representation.

Proposed Basement Renovations:

The relocation of the Children’s Collection and i@ren’s librarian from the first floor
into part of the existing unfinished basement space

The possible relocation of the Heritage Room it® temaining portion of the existing
unfinished space.

The creation of new multi-user accessible toilebnng, refinishing of the existing
conference room and meeting room, the removal efettisting toilet and expansion of
the kitchenette.

A new dedicated HVAC system would also be parthaf basement renovations using
high efficiency heating and cooling units.

New light fixtures that reduce energy usage andtereell lit and comfortable spaces are
part of the planned renovations as well.

Relocating the Children’s Collection to the basentas the following benefits:

Expansion of the Children’s collection allowing tfiest floor expansion of the Adult
Collection

It allows for the centralization and expansionhd Children’s Collection required spaces
including storage, work room, and Children’s Libaar

It allows for greater Children’s space programmilexibility in terms of audio/visual
displays and group gatherings.

The installation of a dedicated children’s toilehances user comfort and reduces usage
of adult fixtures.

Additionally the Children’s Area will expand frorhé current 2,588 square feet to nearly double
that amount of 4,278 square feet. The installatidnradiant floor heat will provide a
comfortable surface for children to use as sea#ind expand large group gathering without
requiring additional seating.

The moving of the Heritage Room from the Secon@iFo the Basement is probably one of the
more drastic plan recommendations. With these exmiscin mind we support the relocation of
the Heritage Room for the following reasons:

The current location of the Heritage Room isoldkessecond floor and limits the ability
of the Library to access essentially the entird 8,8quare feet of the second floor.

The sensitive nature and storage requirementseofitttuments in the collection lends
itself to being placed in the basement where newA8\equipment is being installed
and can be designed to accommodate unique tempeeatd humidity requirements.

2009 Qil City Library
Building Investigation & Study -10 -



The construction of an expanded toilet rooms alléevsthe increase of fixture count and the

compliance with accessibility standards while neing prime space on the first floor. The

toilets are easily accessed from the upper levielshe adjacent stairwell and elevator. They are
also closer to the Basement meeting room whiclsésl dor special functions and activities that
create a greater need for restroom usage. Theduttion of new finishes into the existing

Meeting and Conference Room will enhance the ugpereence and make the spaces more
desirable for special functions and create addilioental revenue.

Of course with the expansion of services to mudtilgvels new concerns and issues will arise.
This is particularly true for staffing allocatioithe question of vertical ingress and egress also
becomes an issue. The addition of a new exit gtitliallow for greater emergency egress, and
the construction of light wells will enhance daghliing and allow for the introduction of natural
light into the Basement.

See Sheet Al1.1 and Al.la for details.
Proposed First Floor & Exterior:

The removal and replacement of the existing chac&eunter, a rearrangement of the
current staff and office spaces.

The creating of single-user accessible toilets, #wedexpansion of the Adult Collection
into the existing Children’s Collection area.

HVAC and lighting upgrades would also be part @& finst floor renovations.

The replacement of the existing windows and extedi@ors to more energy efficient
units is also recommended.

Recommended exterior renovations include the reptant of the current West Front
Street ramp and the Central Avenue stairwell.

In conjunction with the relocation of the ChildrenCollection to the Basement the following
First Floor opportunities become available:

The expansion of the Adult Collection from the emtr4,760 square feet to 6,238 square
feet.

The expansion of the computer and technology areas.

The creation of a mezzanine reading area and lkejseater usage of that mezzanine.
The incorporation of a dedicated quiet room andaantd user functions such as copying
and document distribution.

A possible expansion of the Young Adult area ifrded necessary.

The redistribution of book shelving to allow grea®lume spacing and aisle spacing
complying with accessibility requirements.

The renovations to the offices, work room, and waton desk will provide the following
improvements:

More efficient work flow and enhanced user comfort.
An increase in worker productivity utilizing bettergonomics and space relationships.
A unified design aesthetic and modernization oiicefequipment and furnishings.

2009 Oil City Library
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A proper Director’s Office providing the appropeaspace for the Director’s duties and
title, and allowing for meetings with vendors analffs

A training room will be added that will allow fortegf training in a proper learning

environment including teleconference and onlingiculums.

The new circulation desk will enhance the exchapigmaterials with patrons, provide
more space for shelving activities, and allow focessible transactions.

The replacement of the exterior entries will inseedhe ability of library patrons to access the
building, and will more fully integrate the buildjninto the surrounding community. The

replacement of the existing windows will reduce thgp and cooling costs, offer better

protection for the book collections, and createcaerdesirable interior environment.

The proposed alterations to the First Floor whipipesar overwhelming in scale are actually

limited in scope in terms of construction and budgdany of the spaces are remaining as they
are currently delineated, with others simply chagghames. Limiting unnecessary and poorly

designed spaces is a major component of this stley. light fixtures specifically designed for

a library space will decrease energy consumptiahearhance the user environment decreasing
eyestrain and glare.

See Sheet Al1.2 for detalils.
Proposed Second Floor & Roof (Carnegie Building):

The relocation of the Library District operatiorts the second floor and the use of the
existing storage space for public use highlightgraposed changes for this level.

HVAC, lighting, and the restoration and integratiohthe existing spectacular stained
glass windows would be another component of thevatons.

As part of the planned renovations to the SecowndrFh major component is the relocation of
the Heritage Room and movement and expansion dDisteict Services Office. Please review
the following list of benefits:

Expanded office space for the District Servicesd@ffrom the current 173 square feet to
620 square feet including a full size conferenaanwdor Oil City Library Commission
meetings.

The integration of audio/visual technologies foe Uy the District Library and Library
personnel into the new conference room.

The ability to access and expand into an additiegn@00 square feet that is currently
underutilized as storage space.

The reopening of a spectacular architectural treasuthe form of the vaulted second
floor including expansive wood moldings, stunningirsed glass windows, and an
available stage.

The replacement of the roof is a prerequisite for planned building renovations and should be
a high priority item.

See Sheet Al.3 for details.

2009 Oil City Library
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Conclusion:

All of the preceding recommendations are a resiuthe design process including; user input,
response to current building codes, and profeskiexyerience to design user friendly spaces
and work flows. They are not however fixed andespnt only one possible design solution, not
the “only” solution. They do however representighty cost effective way to increase available
space with a minimum of capital expenditures. Tokowing list represents the major
objectives and design goals represented withimltoement as a whole:

The recapturing of currently unused portions of thelding by expanding into the

Basement and Second Floor.

Compliance with current building codes including amanical, electrical, and

accessibility codes.

The creation of a more efficient building envelapel superior indoor environment by
replacing the roof, windows, and mechanical equiptme

Granting greater user access and safety by repléioenexisting exterior entries.

The extension and enhancement of Library servigesnbreasing the efficiency of

spacial relationships and allowing for future tealogy integration.

The implementation of these items will not only yade the Library with the ability to construct
the attached proposed plans, but also the fletibib create design alternatives and react to
future physical needs.

Closing:

The preceding sections reviewed the existing fldans and introduced proposed modifications.
The last major building renovation and reconfiguorabf interior spaces was completed in 1978.
Since that time library functions, technology, didary users have evolved. The following

sections review and analyze existing building systdor code compliance, efficiency, user

comfort, and long term use. Correcting the deficies noted not only supports and makes
possible many of the proposed floor plan changesjromany cases is mandatory for building

code compliance and the health and safety of @tlings users.

2009 Qil City Library
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The Americans with Disabilities Act (ADA) of 1990efines the scoping and technical
requirements for accessibility to buildings andlftes by individuals with disabilities. This law
requires that buildings be accessible to individuaith disabilities. The State of Pennsylvania
enforces compliance with this federal law in regartd buildings through the Uniform
Construction Code and the current accessibilitydded ANSI 117.1 2003. This code separates
a structure’s accessibility into the following art

Handicap accessible entrances

Handicap accessible routes

Handicap accessible features and facilities

The current building fails to meet many of the eatrhandicap accessibility requirements. The
current building was built at a time when acceéisjbicodes where in their infancy and
compliance was only minimal. An outline of the Ipl@ms and proposed solutions are listed
below.

Handicap Accessible Routes:

Handicap accessible routes are defined as thetgla®im to a building from a site arrival point
such as a parking space or exterior drop off p@nt the access between spaces within the
building. Currently there are two handicap acddesspaces located near the building. There is
an area on Central Avenue that acts as passenigading zone, but it is not designated as such
and lacks a handicap accessible curb ramp fronsttieet to the sidewalk. The only handicap
accessible curb cut is located at the corner otr@deAvenue and West Front Street.

A building space has multiple levels of handicapeasibility. The current building complies
with some of the requirements for handicap accessdutes but many of the items contained
within those routes fail to meet current ADA codanslards. An elevator connects all three
levels, but lacks the correct accessible controld signage. The restrooms on both levels,
including public and staff, do not comply with thequired door clearances, fixture heights and
locations, and faucet controls. Additionally treesbment level restroom has a single step.

Proposed Solutions:

A review of the existing parking layout in conjuiact with the city should be performed and a
new parking layout created. This layout should udel a delineated passenger drop off zone,
handicap spaces located adjacent to the handicagssble public entrance and the appropriate
signage. The location of appropriate curb rammscmb cuts should also be developed.

Corrective action to correct interior accessiblgteassues include:
The modernization of the elevator cab and controls.
The renovation of bathrooms to meet current ANS1.15ktandards.

2009 Oil City Library
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Handicap Accessible Entrances:

All public buildings are required to provide a pigbkentrance that is handicap accessible.
Currently the building does not have a public emteathat meets the code standards. The
Library’s floor is not level with the exterior abe two public entrances. The ramp located on
West Front Street is 50% steeper than what is alibly the code. The Central Avenue stair
entry also fails to meet the code for accessib&rsstincluding the ability to prevent the
collection of water on flat surfaces and impropandh and guardrail configurations. The doors at
both entrances fail to meet the minimum code regualear width of 32”.

Proposed Solutions:

A new ramp should be constructed at the West Fitrdget entrance that meets the handicap
accessibility requirements including proper slopandrail and guardrail needs, and 36" wide
entry doors. The Central Avenue Stair should Ipdased with a safe accessible stair that sheds
water properly and provides the proper handrails.

Handicap Accessible Features and Facilities:

All of the items within a building are controlledy kaccessible building code requirements.
Those guidelines govern everything from the hewmfhshelving and the width of doors to the

type of interior signage delineating room namesaniof the library features do not comply

with current accessibility codes including the sa®l shape of the restrooms, the width of the
book stacks aisles, and the height of the circufati Additionally the user computer stations,

signage, and the shape of the door hardware doconaply.

Proposed Solutions:

A complete redesign and replacement of the exidtilgt rooms is required to bring them up to
current standards. Accessible computer station$eacreated to allow for handicap users. The
elevator can be modernized to include the requaaessible components. Door hardware can
be easily replaced, and outlet and switch plateeied to appropriate heights.

The check-in counter is required to have work sia$amounted between 28” and 34" high.
Currently the height ranges between 36” and 42"nefv counter should replace the existing to
meet current standards for patrons and staff ali&tack aisles are required to be 36” wide
minimum and have a turning space at the end adsarsleasuring 60”.

Conclusion:

Handicap accessibility is a primary component of lanilding, but especially public buildings
such as libraries. The current building fails teenmost of the current handicap accessibility
requirements. Addressing and correcting all iteritlspromote the inclusion of the entire
population served by the library and ensure coetinong term usage of the existing structure.
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Existing HVAC:

The existing HVAC system is comprised of severaspdrate components that operate
independently of each other instead as a wholdingilcomfort solution. These systems on a
whole are inefficient, costly to operate, and lacper temperature and humidity control. They
also in many cases fail to meet current buildindesoincluding required fresh air exchanges and
proper duct construction.

Basement:
Hot Water Boiler System
Horizontal Unit Ventilator and Ductwork
Ceiling mounted Fan Coil Units

The existing boiler system provides hot water te treating system located throughout the
building. The existing boiler and pumps are inadbent condition. The existing boiler system is
approximately seven (7) years old and does noteaehihe high efficiency ratings of current
equipment. The existing boiler system can remaiplace and be used as part of new integrated
heating and cooling system.

The current meeting room and conference room askedaising a type of air conditioner called
a Horizontal Unit Ventilator. The cooled air issttibuted throughout the space employing
internally lined ductwork. The existing unit isaher low efficiency piece of equipment and
replacement would decrease energy consumption aictenance costs. The internally lined
ductwork promotes the growth of mold, bacteria, artbor air pollutants. The use of this type
of ductwork will soon be prohibited by the buildimmpde. It should be replaced with new
externally lined ductwork.

The basement storage area is heated with Ceilingnkéd Fan Coil Units. They lack the ability
to properly condition the space or control humidiéyels as required to maintain the collections
stored in this area.

Corridors throughout the entire library are with@uty form of heating, cooling, or fresh air
exchange as required by the current building code.

First Floor:
Hot Water Boiler System
Roof Top Units
Thru wall HVAC units

Radiant heat convectors located in the Carnegieatybsection of the building are supplied via
the Hot Water Boiler System. Two Roof Top UnitsT(R, RTU-A and RTU-B, supply
conditioned air to the current Stack Areas, the k\Room, and Check-in Counter via internally
lined ductwork. RTU-A supplies cooling only, whiRTU-B supplies both heating and cooling.
The Director’s Office, District Services Office,a#t Lounge, and A/V Workroom have separate
AC systems. Toilet Rooms have exhaust systems only
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Second Floor:
Hot Water Boiler System
Floor Mounted AC System and Ductwork

The majority of the second floor currently lacksatieg and cooling capabilities which creates
two major issues. The inability to use the spaxdibrary functions and increased heating and
cooling loads for the first floor due to heat l@ssd gain from the second floor. The Heritage
Room is supplied with heat from the Hot Water Bois&ystem and cooling from the Floor
Mounted AC System located within the second fldorege area.

Proposed HVAC.:

Replacement of the existing HVAC equipment is apessive proposal. Therefore serious
consideration went into following recommendatiorie new addition of the spaces as defined
in Appendix B in the basement and the second fmlaf significant loads and are not accounted
for in the current system design. The new systerogosed will provide the following benefits:

Energy efficiency and reduced heating and coolosis
Reduced maintenance costs

Code compliance

Sustainability

Proper Humidity Control

Zone Control

Reduced Indoor Air Pollution

An overall more comfortable space for users and dhe-of-a-kind and rare books
contained within the Library

Proposed Basement:

Children’s Area / Heritage Room
Heating: Radiant Floor Heat

Cooling: Air to Air Exchange System with Fresh Amtroduction and Humidity
Control

Radiant Hot Water Heat located in the floor slabl priovide excellent warming characteristics
for the entire space. It will also create a cortafole surface for sitting and playing. The Air to
Air system is highly efficient and will provide thiequired fresh air exchanges as dictated by the
International Mechanical Code. Proper humiditytoanwill ensure the integrity of the items
located in the basement including the valuabletelgei Room collection.

Large Meeting Room / Kitchenette / Storage / Corridrs
New High Efficiency Forced Air System
New Externally Insulated Ductwork and Diffusers

Replacement of the existing separate system witigla efficiency system will reduce operating
costs and provide even distribution of heating enaling throughout the different spaces. The
new ductwork will reduce airborne contaminants alhergens.
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Small Conference Room
Air Handler
VRFZ System

The VRFZ stands for Variable Refrigerant Flow ZanirA VRFZ system reacts to changing
heating and cooling loads by varying the speeth@féfrigerant and inverter technology. The
benefits of the system include:
- zoned individual controls

low noise levels

design flexibility

simultaneous heating and cooling

ductless distribution

reduced energy consumption

Proposed First Floor:

Adult Area “A” / Training
High Efficiency Roof Top Units (RTU)
New Externally Insulated Ductwork and Diffusers

The new RTU will reduce operating and maintenarestsc The replacement of the ductwork
will reduce airborne contaminants and allergensidénce of the existing ductwork’s ability to
promote indoor air pollution can be seen as thekbtanudging found at the current diffusers.
New diffusers will provide better air distributi@md ceiling aesthetics.

Adult Area “B” / Quiet Room / Circulation Desk
New VRFZ System

A new VRFZ system will utilize the existing Hot VéatSupply System. Distribution units will
be placed where the current radiant heat unittoaeted. The new system will be ductless.

Work Room / Director’s Office / Staff Lounge / Microfiche / A/V Work Room
Part of New VRFZ System
Packaged Air Handling Units

Part of the VRFZ system will provide heating andlew. New High Efficiency Air Handling
Units will provide the necessary fresh air requiesis for the various spaces.

Proposed Second Floor:
Flex Space / Gallery
Packaged Air Handling Units

New Externally Insulated Ductwork and Diffusers

New High Efficiency Air Handling Units will providéhe necessary fresh air, heating and
cooling.
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Conference / District Office
Ducted VRFZ System with Zone Controls

All Floors:

All new toilet rooms will be provided with exhaudans and supplemental heat as required.

Conclusion:

A costly renovation to the Library’'s HVAC system sveompleted in 2001. The inclusion of a
revised and renovated HVAC system is necessitategart by the expansion into currently
inadequately or unconditioned spaces, and as & m#ghe existing system being inefficient and
costly to operate. The above recommendations septehe ideal and most expensive solution.
The new system design will incorporate multiplentealogies including: the existing Hot Water
Boiler System, High Efficiency Roof Top Units, DadtVRFZ's, and Air Handlers. All of these
items will be combined to create a whole buildirgating and cooling solution. These systems
will increase user comfort, building sustainabilijd reduce energy consumption.
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Existing Service:

The existing Main Panel electrical service is ar@ito the building’s 1978 addition. It is in
good working condition. The Sub Panels connectethéoMain Panel are in good condition,
some are new.

Those components include:

600 amp 208 volt 3 phase 4 wire main electricatiser
A 15 KW natural gas generator
Sub panels throughout the building

Proposed Changes:
The main service will need to be increased in ®z@ccommodate the new HVAC equipment.

The sub panels are operable and do not requiravark. A new sub panel will be required for
the new basement children’s area.

The generator is in poor shape and needs to bevezirand replaced with battery emergency
ballast in the required light fixtures used forexg.

Existing Lighting:
The current light levels are below standards aedfitture styles are out of date. In the upstairs
there are original 1900 combination gas electxtufies from the original construction.

Those components include:

Fluorescent fixtures with T8 lamps.
Incandescent Exit lights.
Gas electric wall sconces

Proposed Changes:
Replace the existing lay-in type fixtures with npendant mounted direct/indirect fluorescent
fixtures.

Replace the existing lay-in fixtures in the offigeeas, with lower ceilings, with new basket type
fixtures.

The new fixtures for the upstairs Auditorium area e chosen at a later date.

The new exterior stairs and handicap ramps willkehiakzD fixtures that will last 100,000 hours
with very little power usage.
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The existing gas/electric fixtures located in therent second floor storage space are antiques
that deserve to be restored, we suggest sendirlgkitdixtures out for renovation to a like new,
safe condition and then reinstalled in their orddjilocation.

Verify all emergency and exit lights are workinglaare sufficient for today’s standards.

Existing Fire Alarm:

The existing fire alarm system is newer. Theresaneke detectors, pull stations and horn/strobe
units. The existing elevator is not set up for aatc fire recall and needs to be updated.
Proposed Changes:

The system will need strobe units for the new lwns and to have the existing smoke
detectors relocated into the new ceiling. Additiodavices will need to be added to the
basement area and duct detectors for the new HVAGS.AIso additional fire devices will be
required to coincide with the elevator recall.

Miscellaneous items:

Additional electrical work will be required for th¢VAC renovations. This includes wiring
necessary for the installation of the new boilerd air handling units.

Additional electrical work will be required for neshildren’s area such as tamper proof outlets.

Budget Costs Analysis:

Electrical Service Upgrades $20,000.00

Fire Alarm $15,000.00

Lighting $175,000.00

Miscellaneous $30,000.00

Total $240,000.00
Conclusion:

The reconfiguration and the utilization of previlyusnused portions of the building require that
upgrades be made to the electrical service. Fhisié to new light fixtures and new HVAC
equipment being added to the current electricaldoaCreating an environment with proper light
levels using efficient fixtures will enhance usendort and decrease operating costs
significantly. According to the Department of Egelectricity constitutes 66% of a building’s
energy consumption. Of that lighting constitutd&dof electricity usage in the average
building. Lighting usage in a library is likelyhagher percentage. Providing the required light
levels for reading is energy intensive. Repla¢hmgexisting fixtures with the recommended
new fixtures will increase light levels to the régd values and reduce electricity consumption.
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Currently building construction in Pennsylvaniarégulated by the Department of Labor and
Industry which employs the use of the Internatiddailding Code (IBC) to define construction

standards and regulations. The codes are brokersattions which cover the major building

systems including Mechanical, Plumbing, Electrieaid Accessibility. Existing buildings have

a code which addresses them directly and allowsdoicessions in meeting the current more
stringent regulations.

The existing building consists of two stories andb@asement. The building’s pertinent
information is listed in the table below. The llinlg was previously approved by Labor and
Industry, approval #MA-91457.

BUILDING CODE INFORMATION

CONSTRUCTION TYPE [IB (Non Combustible Construction)
OCCUPANCY GROUP A-3 (Assembly — Library)
HEIGHT (STORIES)
Allowable (excluding basement) Two (2)
Existing Two (2)
FLOOR AREA
Basement Floor Area 12,218 Square Feet (Induanfinished)
Existing First Floor Area 12,615 Square Feet
Existing Second Floor Area 5,378 Square Feet
Conclusion:

Overall the building meets current code requiremént allowable height, occupancy group, and
construction type. Accessibility and energy perfance account for the greatest code
deficiencies.
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The existing site covers an area of approximatyacres. The majority of the site is relatively
flat or gently sloped. Located on the site arelitrary building and entry walkways. Currently
there are six (6) site entry points. Drainagecisomplished via grading to off-site catch basins.
Currently the site drains adequately but there Heen occurrences of poor drainage which have
been mitigated by efforts from the City.

Site & Zoning Characteristics

Area +/-.45 Acres (19,788 Square Feet)

Impervious Lot Coverage (Building

- 0,
Footprint and walk ways) +1-69% (13,660 Square Feet)

Front Yard Setback 18’ Minimum (Varies)

Conclusion:

The primary site entry points are located on Céitve@nue via stairs (Figure 3) and West Front
Street via ramp (Figure 4). The West Front Streetrance ramp fails to meet current
accessibility requirements and the Central Averag & in poor condition and poses safety

hazards for library patrons. The remediation @sthitems will create better site and building
access.

Figure 3 Figure 4
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The existing building is composed of an originalr@&agyie Library Building and one major
addition. The original library building was constted in 1904. This part of the building
consists of a basement and two above grade stogasuring approximately 15,933 square feet.
The building is constructed of masonry walls, aektstructural frame, and a pitched roof
structure covered with clay tile and slate. In 9@%major building renovation was completed
including exterior and interior modifications taetbriginal Carnegie Building.

In 1978 a large addition to the Carnegie Buildingsveonstructed. The new construction was
comprised of a two level addition, a reconfiguré@ak-out counter, a book lift, and an elevator
connecting all levels. The addition totaled appmuadely 13,642 square feet. Currently the
library is utilizing only 7,642 square feet of theailable space. The remaining 6,000 square feet
is occupied by an unfinished basement area. T8 &#dition was constructed using masonry
walls, a steel structural frame, and a flat roahposed of metal decking covered with minimal
insulation and a waterproof membrane.

Exterior Wall Construction & Fenestration:
The existing structure contains two types of ewrtemvall construction and two types of
fenestration which coincide with the year of counstion.

Brick & Stone Veneer w/Concrete Backup — 1904 Cgienkibrary Building
Non Insulated Wood Windows — 1904 Carnegie Libiumiding

Brick Veneer w/CMU Backup — 1978 Library Addition

Insulated Glazing and Aluminum Frame Windows - 18it8ary Addition

The 1904 Carnegie Library Building walls are coasted of brick and stone veneers anchored
to concrete. The interior face is finished withlasper coating. The walls are not insulated.

The 1978 Library Addition walls are constructedllasstrated in Figure 5.

BRICK
2 ¥2" INSULATION

CMU

« 72" GYPSUM WALL
BOARD

Figure 5
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Overall the exterior walls of the entire libraryiloing

are sound and in excellent condition. Caulking at
expansion and control joints should be replacetintd

air, insect, and contaminant infiltration. Becatlsere is

a basement located below grade water infiltrat®rai DAMPROOFING —p]
concern. When the 1978 addition was constructed th

new walls were damproofed on the exterior side and

foundation drain installed, see Figure 6. Durimg 1978

construction the 1904 basement walls were coatéa wi

a damproofing material on the interior exposed $acEOUNDATION
There is no record of foundation drains for thatt d DRAIN

the building. Likely they were constructed but dav

since been abandoned. Water infiltration into the

basement seems to be minimal and can be addressed _
by installing new damproofing on the basement walls Figure 6
and adding dehumidification to the HVAC system.

12" CMU —{»

The existing windows in the Carnegie Library builgliare
constructed using wood frames and single pane pglass.
Many of the windows have been fitted with storm daws

in filled with plate glass or Plexiglas. One oétarnegie
Library building’'s greatest architectural elemermss the
large windows including multiple stained glass vang
located on the second floor, see Figure 7. Theseaents
have been largely marginalized because of the iaddaf
poorly planned energy conservation means and msthod
The 1978 windows are constructed using an aluminum
frame in-filled with 1” insulated glazing. The vdaws are
sound but lack today's high performance energy
capabilities.

Window efficiency is measured using several factors

primarily U-Value and Solar Heat Gain Coefficient

(SHGC). Higher numbers represent poorer perfor@anc

The current glazing has a U-Value of approximatély,

this translates to an R-Value of 1.8(1/.55) andB&IGC of

.7 and therefore allows 70% of the direct solatataah to

pass through the window. Current glazing systesasufe

U-Values of .30 equaling an R-Value of 3.33 (1/.80) an

SHGC of .22 allowing only 22% of direct solar raiba to Figure 7

pass through the window. The current windows #st any kind of low emissivity coating.
Low-E coatings can reduce temperature gain onrtexior of the building by 4 to 5 degrees.
These figures represent significant improvements lawer heating costs. Replacement of the
existing windows and proper opening weatherproofsayld help reduce heating and cooling
costs, improve user comfort, and expose the buyidiimpressive millwork which has been
covered over with ineffective storm windows.
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Roof:

The roof is divided into two major areas. One ¢e\tbe original Carnegie Building and consists
of clay tile and slate. This part of the roofnispoor condition and several temporary fixes have
been attempted, see Figure 8. Currently leakstirddCarnegie Building second floor space are
causing damage to ceiling and wall finishes. Cateplroof integrity is required before
renovations can take place on the ground and ufnues.

The second roof area covers the 1978 addition andists of flat rubber roof and small sloped
roof protected by slate. Both of these roof swe$aare in good condition, see Figure 9.

Figure 8 Figure 9

Interior Wall Construction:

There are three types of interior walls.
Painted plaster over wood studs
Painted gypsum wallboard over wood studs
Painted exposed CMU (Concrete Masonry Unit)

The interior partitions have been well maintainedept
for the second floor storage area of the originatn€gie
Library Building; a large portion of the'®floor has been
used for storage since 1979. In this locationwiadés and
plaster ceilings have deteriorated drastically ueon-use
and water infiltration from leaks in roof, see Figu.0. Figure 10

Doors & Interior Windows:
Exterior Doors
Interior Doors
Interior Windows

Exterior doors are either hollow metal or aluminand insulated glass and are in good
condition. Caulking at all exterior doors shoukleplaced to limit infiltration and ex-filtration

and reduce energy loss. The Interior doors arestoacted of solid core wood and are in
excellent condition having been well maintained thye library maintenance staff. Door
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hardware is in good condition but fails to meetrent accessibility codes. The small amount of
interior glazing (glass) is in good condition arekd not be modified.
Interior Finishes:

Wall Finishes

Floor Finishes

Ceiling Finishes

The primary wall finish is a shade of white pais¢e Figure 11. The custodial staff does an
admirable job of keeping the walls clean and blénfise. Specifying a higher wear resistant
paint could reduce scheduled paintings and maintana The introduction of a more vibrant

color scheme would improve building aesthetics asel comfort.

Floor finishes include carpet, wood laminate, aimg/iv\composition tile (VCT). The carpet is in
good condition and could be reused if necessarddit®nally some areas contain tiles with
asbestos content and should be remediated aseadquitlease see the attached toxic materials
report for location and extent.

Acoustic ceiling tile comprises the majority of tbeiling finishes. Lack of filtration and duct
dirt has colored many of the tiles particularly meapply vents. HVAC upgrades would
necessitate the demolition of much of the curregitings and could allow for ceiling tile
upgrades for better acoustics and aesthetics. sAled have hard ceilings are adequate except
where water damage has occurred and repairs ndxdafiected.

Figure 11 Figure 12

Stairs and Elevators:

There are three interior staircases, one passehgeator, and a book lift. The stairs are in good
condition. Replacement of the existing riser arehd coverings would enhance safety and
reduce maintenance. The existing elevator is oj@@tand in use, but does not meet current
code requirements for safety and handicap accésgibcluding a return to floor option during
power loss and emergency operations. The exidiowk lift is operational and is used to
transport books between the basement, first fimod, mezzanine levels.

Furnishings:

The library has a multitude of furniture styles egplly in the office areas, see Figure 12.
Systems furniture should replace the collectionnoh functional and uncomfortable office

equipment to increase productivity and reduce spageirements. Shelving comprises the
greatest percentage of furniture items. The cusbalving is adequate but in many cases fails
to meet accessibility standards due to shelf heigiteeding a maximum of 48”. A variety of
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computer desks are also in use throughout theryibraA phased furniture plan should be
implemented to replace worn out and mismatchedepiecThe original library featured solid
wood furniture that was designed as part of thé&dmg creating a unified aesthetic. A return to
a cohesive furniture and interior design strategl/help to enhance user experience and library
aesthetics and efficiency.

Conclusion:

The QOil City Library is a community and architecUltreasure. The building on a whole is in
excellent condition. This is the result of qualdgnstruction and constant maintenance. The
current structure is at a minimum thirty-one yeald with a significant portion of the building
being more than 100 years old. As such theretanesithat have come to the end of service life
such as the roof or have been made obsolete bypdkgy such as the windows. The spaces
that have been kept in constant service have wethand been properly maintained. Areas like
the second floor which has seen little use and t@aance require extensive rehabilitation. The
unfinished space located in the basement affored irary an opportunity to expand without
constructing a new addition.
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Libraries serve as places of learning and knowletiggemination. Traditionally that knowledge
has come from the books and publications houselirwthe building. The availability of e-
content, library subscription databases, and thdizhtion of print books available online has
created alternative outlets for securing informatance thought to be strictly the domain of
libraries. Technology within the frame of the lbscand mortar of a traditional library offer
opportunities to reach a much broader audience wWein content alone. It allows access to
multiple sources of information not found by simplyrfing the web. It also provides the library
the ability to provide an enhanced array of medduding audio, video and web content. More
importantly libraries offer the services of humateraction unavailable to the lone individual.

Technology for this project can be divided into tmajor categories.

Building Technology
Library Technology

Building Technology.

This category refers to systems primarily accessetoperated by the staff and include:
Phone System Internal/External
Staff Computers
Staff Training
Building Access Controls

Currently the library is devoid of most forms ofr@nt technology related to increasing the
efficiency of normal everyday operations. Digi@thnologies including voicemail, card access,
conference call equipment, and digital video priagecshould be incorporated into the building.

Library Technology:

Technology should be employed as a tool to enhanent library services and to allow for the
implementation of future services. The developnwmn overall Technology Plan should be
implemented and should include:

Introduction/Overview

Vision Statement

Executive Summary

Background and Current State of Technology
Technology Goals and Objectives

Because of the broad scope that a technology planngpasses we are highlighting it as a
discussion point in the whole of the study and wit include it in cost or time estimates. Any
technology plan should be incorporated into thdding as a part of the infrastructure and not
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simply an additional layer. Technology should astan enhancement to the traditional aspects
of a library and not simply a replacement.

(

Renovations to the existing structure and contisuaperation of the building during
construction are critical elements for the sucagfsthe project. The Library, Architect, and
Contractor must have a plan for the phasing anthgjrof construction approved in advance to
insure proper work flow and building operationgoper safety measures must be put in place to
protect patrons before and during construction.

BUILDING CONSTRUCTION PHASING

PHASE 1 - Exterior EXTERIOR RENOVATIONS INCLUDING
WINDOW REPLACEMENT, ROOF
REPLACEMENT, AND CAULKING AND
SEALING. STAIR AND RAMP REPLACEMENT.

PHASE 2 - Basement RENOVATIONS TO THE BASEMENT.

PHASE 3 — Second Floor RENOVATIONS TO THE SECONDJRR.

PHASE 4 - First Floor RENOVATIONS TO THE FIRST FOR.
Conclusion:

A phased approach would allow the Library to impdatnrenovations on a floor by floor basis

and on an available funding basis. It would alsoimize service disruptions and potential

negative interaction between library patrons, séaifi construction activities. The negative to
this approach is that the construction schedulerigthened and is generally more costly than
completing the project all at once.
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The capitol cost for a construction project inclsidee expenses related to the establishment of
the facility and are comprised of multiple compasencluding:

Planning and feasibility studies

Architectural and engineering design fees
Construction, including materials, equipment arimbfa
Field supervision of construction, overhead, arafipr
Construction financing

Insurance and taxes during construction

Equipment and furnishings not included in constaurct
Inspection and testing costs

Also included in our construction budget therensaiowance for contingencies or unexpected
costs occurring during construction.

We based our cost estimate on historical cost ftatdhis project type, unit costs for items
defined in the schematic plans, and our own expeeewith local commercial construction.
These items are time sensitive and costs usualigase on a yearly basis from 5% to 15%.

BUILDING CONSTRUCTION ESTIMATE
Phase 1 - Exterior $495,834.00
Phase 2 - Basement $484,286.00
Phase 3 - Second Floor $247,135.00
Phase 4 - First Floor $332,414.00
SUB TOTAL $1,559,669
Fees $125,000
Equipment & Furnishings $350,000
TOTAL $2,034,669.00

The numbers above are estimated and will vary basethe project’s final design and scope.

All of the bulleted factors are included in the eb@stimated values. A 5% contingency is also
included. The cost of Equipment & Furnishings gary greatly and is not generally considered

part of the construction costs but are still pdrthe total project costs and have been included
for budget purposes. The fees are based on pageer{8%) of the total construction costs

excluding Equipment & Furnishings.
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The following bulleted items highlight significacbnstruction items and their respective costs.

Phase 1: The estimated budget for Phase 1 (Exterior) indutle following line items:
Window Replacement: $298,273.00
Roof Replacement: $48,500.00
Stair and Ramp Replacement: $125,450.00
5% Contingency: $23,611.00

Phase 2: The estimated budget for Phase 2 (Basement) inglindefollowing line items:
Interior Renovations: $229,062.00
New Toilet Rooms: $41,268.00
Construction of Exit Stair: $6,100.00
HVAC: $106,950.0
Electrical: $80,000.00

$20,906.00

5% Contingency:

Phase 3: The estimated budget for Phase 3 (Second Flootydas the following line

items:
Interior Renovations: $73,897.00
HVAC: $92,050.00
Electrical: $65,000.00
New Toilet Rooms: $5,500.00
5% Contingency: $10,688.00

Phase 4: The estimated budget for Phase 4 (First Flooruthes$ the following line items:

Interior Renovations: $169,974.00
New Toilet Rooms: $15,090.00
HVAC $38,000.00
Electrical $95,500.0
$14,350.00

5% Contingency:

Conclusion:

The above estimate equals an approximate costlo63$Fer square foot ($1,559,669 + 30,211
square feet) excluding equipment and furnishingkis compares to the average cost of $150-
$175 per square foot for new construction. Thesents an excellent value and provides for
the Library’s continued use by current and futueaayations of library patrons.
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ACCESSIBLE - A site, building, facility or portion thereof thabmplies with chapter 11 of the
International Building Code.

ACCESSIBLE ROUTE - A continuous, unobstructed path that complies withpter 11 of the
International Building Code.

CMU — Concrete Masonry Unit. A large rectangular blockde from cast concrete in a defined
modular size.

GRADEPLANE : A reference plane representing the average shiad ground level adjoining
the building at exterior walls. Where the finistggdund level slopes away from the exterior
walls, the reference plane shall be establishethéjowest points within the area between the
building and the lot line or, where the lot linemere than 6 feet (1829 mm) from the building,
between the building and a point 6 feet (1829 mmarnfthe building.

PUBLIC ENTRANCE - An entrance that is not a service entrancerestiicted entrance.

PUBLIC-USE AREAS - Interior or exterior rooms or spaces that aralenavailable to the
general public.

RESTRICTED ENTRANCE - An entrance that is made available for commoa as a
controlled basis, but not public use, and thabisanservice entrance.

RTU — Roof Top Unit. A large piece of HVYAC equipment &ed on the roof.

SOLAR HEAT GAIN COEFFICIENT (SHGC) - A measure of a window's ability to reduce
heat gain during direct radiation exposure.

U-VALUE - A measure of a window's ability to reduce hezdsl during indirect radiation
exposure.
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