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Daar My Randall
mbuhdfdl.memamanuc . (LORLNG]MWWM: wa afe pleasad ko cubmil 1o the Michigan State Cagstel Commistion and & The Chasiman Company our findings and recommendations selated ko

ot Iﬂ&uwutmsyﬂum[MEP&FijﬂmthmmSlmCWM Our shudy includes all buikiing sysioms, HVAC, plumbing, lemperature controls, building
' m 1T M.‘“‘ ighnnrdighmmd:ihnhyhﬂc&u d s for e ol hustong fabnc, artifacts and fumishings housed within this National Hislanc Landmark.

As consanvatons of hestoric stracures across the country. LORING & our vahue the ¥Tex of g thesa L d « bulldings thal walcome our govemements, its employoes, users, and vitdors each
day.

The Michigan State Capitol's l2st mayer restoration occuted between the tme pericd of 1986 and 1992, The sarkiest portian of this restorabon proect 15.now 30 years oid. Our leam's investigation has revealed thal many of the MEP
& FP systems ase okt & trad. Many of Bhase kystems, desate ongang masntenance, ro kinger perform. propery. Portions of the MEP & FP systems setving thes Capitol Budding do not cumrently provde the level of redundancy &
reliability expected, and da nol funcbon as ntendad or needed Ior 115 users and ils guesls.

LORING and our Bawe meduded ¢ diura that are resp ““dmn(:amdshsmcwnicm mmmmmammmuuum wmhrﬂﬂrdmwﬂmmamm
the bukding, prstect the struchee and s confents, enhance tha e safaty of Be Capitol cocup We in ways k

mpact 1o the hestorical character of the buliding, its architackre, and ds histonic artfacts. Asnpu‘lmlasd:lnplmnu(:mum Mwsmma P uun |u upanis. Ad i mllasdw
lechnalogies, and updates 1o bulding codes over the Last X0 years connua to enhanca the calety of our bulda Thete tpp h brlhnCan‘nlasvml

There 15 no betier arample of a historic struckure more revered than the Michigan State Capilol. We thank the Michigan State Capitol Commission and The Christman Company for entrusting ous team with 1he task of recommending
the path forward lor this most ramarkable buldeg. We g8 sach of you ko review oo | ad d carefully, and provide Chiisiman with your quesbons, comments, & feedback.

Sanceraly yours,

LORING CONSULTIRG ENGINEERS, Inc.

J. Mchasl Gaway, PE, LEED AP, CPD
Pancipal
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0.0 Introduction

The Michigan State Capitod, designed by EFjah E. Myers and dedicated on January 1, 1879; is undoubtedly Michigan's most widely recognized buildéing, As a Mational Historic Landmark, it is a symbol of the
state itsel], and is recognized fof its anchitectural and artistic importance. Il is celebrated as one of the nation's most historically signdicant and beautdfil buiddings.
Loring Consulting Engineers, Inc. {LORING] and our sub-consuttants are honored to have been selected by the Michigan State Capitol Commission to provide Mechanical, Electrical and Plumbing (MEP) &
Fxa Suppression Enginesring Design Services 1o evaluate and analyze the condition of your Capitol, with the folowing goals:

o Perfrm an existing conditions susvey and document building MEP/FP systems, including intesior ighting and lighting controts

*  Provide an analysis and assessment of existng conditions fndings

«  Develop recommendations lor beatmeni

e Prioritize recommended Eeatment

o Develop a phased implementation plan for recommended treabmants

LORING and our team of expert professionals has been assembled, with sach firm providing specific expertise in tandmark buldings in histonc sattings a5 well as significant experience related 1o rotunda and
atria designs. LORING and our team members have an acute undesstanding of environmental affects of a massive masonry budding with center rotunda and metal-framed drum, deep appreciation foc
preservation of historic finishes and historic artfacts. We thank all of our team members for their amazing expartise and their contrib to this analysis and r dation eflort

LORING Congulting Engineers - Mechanical, Electrical, Plumbing Systems

AON - Life Safely, Fve Suppression and Firg Alam Systems

Gary Steffy Lighting Design - Interior Lighting and Lighting Controts

Watson & Henry Associates - Building Envelope and Environmental Comportment
Wendy Jessup & Associates - Historic Artifacts

Buiding Conservation Associated - Historic Plaster and Decorative Paint Finishes

LORING akso thanks our friends and associates in their numerous roles within the State Capitol system - the Michigan State Capitol Commission, the state employees working al the Slata Capitol, the
Christman Company, Hopkins Bums Design Studio, and others. We thank you all for the passion, commitment, and your untiring eforts to ensuie thai wa collecied the data necessary to assemble and
produce the best dation report possible, The tearm synergy is "second-fo-none,” LORING and its consultants were warmiy welcomed, and we look forward to participating as pan of the Capitol leam
for many years o come.

Tha initiat phase of this project inchwded surveys of the Capitol during the first quarter of 2016, including discussions with Capitol facilities personnel, as well as eview of existing building documentation made
avaiabla by the Capitol and the Program Manager {The Christman Company).

This report serves o estabish system performance criteria, code compliance, sustainabilty/energy conservation benchmarks, and user comiort level expectations for this historicaly significant and unique
buiding. Our LORING tsam conducted an existing condisons assessment, and prepared recommendations that serve 1o improve the energy efficiency of the building, improve the reiability of the system
nﬁﬁimnsewngmemn protect the sinichwe and its contents within the building, and enhance the ife salety of the Capitol occupants, akl while protecting the bulding. In some circumstances, wa
hava alsa ag lysis, results of which could lead to additional subsequent recommendations.

Baseline Analysis

Since the Stata of Michigan is undesgoing adoption of the 2015 -Codes and this assessment is Iikely the first step of a muttiple-year project, the design leam has proceeded using the 2015 codes in
axpectation of their adoption. The apphicable codes i which this assessment was perfonned inchude the following:

« 2015 Intemational Bulding Codes (IBC)
« 2015 Inlemational Existing Buikling Code (IEBC)
« 2015 hiemational Mechanical Codé (IMC}

Based on the findings of LORING and our sub-consutants, wa have assembled and provide the following report with our recommendations 1o addrass the existing MEF and fue suppression conditions. Our
siudy has incorporated analysis and recommendations o all of the folowing building sysiems; HVAC, plumbing, temperature controls. building automation, fire suppression, power, distribution, lighting and
Bighting controls.

Existing Condtions Assessment &
Engineenng Sysiems Recommendations
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B The 1985 - 1992 Restoration

The Capitof s last major upgrade occurmed bebween the time period of 1986 and 1992, as pari of a phased implementation. The Capitol restoration received national attention and many honors for the
extensive level of restorabon executed al the time. Though there have been updates and modifications over the yaars to accommodate changing needs in the buiding, the last 30-years have not been kind to
the Capitol and its bulding MEP/FP systems.

(58 Though our inifial visuat ‘walk-through” of the building suggested that existing systems were in pretty good condition. eur more deladed investigation revealed that many of the building's mechanical and
fl elecincal systems wers n a much greater need of upgrade than originally observed. The design team cannot stress enough the importance of kegping the Michigan State Capitol building aiive by updating its
N MEP/FP sysiems.

;'. 0.1 Executhie Summary
Existing Environmental Conditions

Ersronmental condiions within the buiding are extremely unstable, raising numenous concems reganding the abity of the existing systems t control bysiding thermal conditions and to provide adequats
comfort for the beilding occupants. The cument cutdoor vertitation intake locations, the large Swinds In buikdng relative humidity evets and the propensity for moisture migration theough the buding extenor
skin ail cause significant concam about th: abiity of the bullding and its systems to maintan the integsty of the building structure, its histonc Anithes, and its henishings. Documented emperatire and
relative humidity swings octur on daily, weekly and monthly cyeles, resutting i the contnued contribution to the delerioration of decorative paint, cracked plaster, and loss of plaster integnity. Cunent
mitigation procedures are curtently underway I repar some of this ongoing damage.

Mechanical Considerations

Replacement and upgrade of the existing HVAC system i paramount because of cuirent unwanted side effects need to be addressed ko avoid Rarther deterioration.

Humerous maintenance related repairs andior replacements are encouraged 1o void nuisance falures of shutdowns aliropportiune times, most notably items including the leaking sinam-io-hol water control
valves, thi cormoded equipment supports in the boiler roem ical 100 and Subb m areas. Several areas within the Capitol have inadequsts space temperature and humidity levels due 1o

insufficient chilled water flow and distribution lo mechanical equipment. Additionally, ar handing units serving east and wesi wings of the Capitol as well as the north areas appear 1o be unbalanced
LORING recommends replacement of mechanical equipment and piping. and testng and balanting of ather air sysiems senving the east and west wings and north annes.

Since the intemal condition of HVAC piping & impossible 1o pedict by visual ahssnvation, and our axperieace has found that some systems xhibit fitte if any dewsrioration, while other simdar systems of
ey age and duly show aggressive and significan] levels of pipeng detenoration, LORING recommends isolabng and removing sample sectons of steam, hot waler and chilied waler siping i cvder to
access the imemal conditon of the piping. YWithouwl daing 5o, detemmening the remaining ke axpectancy of the pipng sysiems woukd be nearty impossibls

Ventilation changes ars very important to improve the performance of the HVAC system serving the Capitol. These improvements include the introduction of dedicated outdoor air systems (DDAS), the
relocation of plumbing vents away rom buiding intakes t minimize odor re-entrainment, the removal of recicilating enhaust fans in favor of ducted exhaust systens, thi veniitation of the sub-hasement
space. and the replacement of the fan cod units throughowt (e building to improve the condiboring and control of outside ventiation air. One (1) of three (3) ventiation schemes are recommended for our fan
coil unit upgrade, depending on the criticality of the space and ifs contents within the area that the fan coil unit serves.

Other HVAC maintenance recommendations include sealing up the edges of the raised floor supply plenums in the House Appropriations Cammities 10om (o avosd recirculabon and laise coll loading. and the
checking and ceaning of VAY box reheat coils. As alss noted in the fire protection recommendations below, the units serving the stair presswization systems {0AH.2 8 AHU-HA-1) should be re-cicisied to
Emegency power.

The existing Capitol lemperature control and building automation system {BAS) s in great need of upgrade. An open protocol energy management conirol system (EMCS), BAS is recommended. Inthe
interim, LORING recommends immediate retro-commissoning efforts 1o uncover, 1} lalled control sequences, 2} improper system control, 3} unnecessary system operaton, 4) control siralegies thal an
opesasing while causing increased energy consumption at no added valus (and possibly to the detriment of the bulding and its historic fabric) Numerous upgrades such as replacement of the existing
preumatic air dryer and the installatios of a global outside air {OA) staton should be compiated nght away.

LORING has investigated and proposes theee {3} altemative HYAC opoons. In all thee {3) opdons, we recommend the design and developmen of a new central utity plant {CUP) in the south west comer of
thie exisling Capitol budding. just 1o the west of the existing bofer room. This proposed CUP woukl accommodata the instaliation of new HVAC systams, allowing fid a swing space during the period of
construction, and would allow for tha installation of new mechanical systems while the existing mechanical systems and the existing senvices would remain operational. Designing a new CUP would reduce
the complexity associated with the remedial Ssndasion work required within the existing boller room vault area, since portions of the mechanical equipment would be relocated 1o the new CUP space

Existing Conditions Assessment &
Engineering Syslems Recommendations

Introdection & Executive Summary
Page No. 2

MiciGaN



NCHRISTINAN

BIMEE 1ENE

s B

The final size and configueation of the CUP would be determined by the selecied HVAC system, and whether the capacity of the future welcome cenler could be included. LORING recommends

[ ing the estimated heating, cooling, electrical, and domestic capacity of the future welcoms center within the CUP as pant of the Capitol restocation design. Including baoth the capacities of the Capiol
and the Welcoma Cenler in the sizing of the CUP equipment and the new electricat substation equipment would allow for equipment consofidation, providing for a moee efficient and a reduced mainienance
operation. LORING proposes reusing the recently installed chillers should the propesed Option 1 o Option 3 altematives be chosen {see descriptions below).

Losing’s preferred twea {3} HYAC options for the Capitol infrastructure upgrade include:

1. Option #1 - Elscuic Chiters, Cooling Towers, Gas Boders in the CUP
2. Option #2 - District Chelled Water, District Steam Systems with Pumping & Accessories in the CUP
3. Option #] - Geothermal Wedl Fiekd, with Electric Chiflers, Pumping & Accessories in the CUP

Losing's HYAC Recommendation

After factoring in maintenance and operaional costs, the relative CosyBTU of the disirict steam and district chilled water option (Opbion #2 abovaj reflects a higher life cycle cost than the sila instalied high
afficiancy bodler with electic chilers and site installed cooking tower option [Opbon #1 above). These results are due in lamge part to the CosVBTU of electrical power and the relativedy kow CostBTU of the
natwal gas.

Tha only variabla preventng LORING from recommencng Option #1 {best ke cyctle) is the extreme difficulty in integrating the boder fhies, the refrigerant and gas refiel piping, and the “outdoor’ cooling
towers into the sits withoul adversely impacting the histonic character of the ste and the Capitol buliding,

Due to our sensitivity related to the Capitol and its site-lines, Loring prefers and recommends the HYAC Option #3 (Geothermal Well Fiekd, with Electric Chiters with Pumping & Accessories in the CUP). This
option significantly reduces the site impact issues by substituting both the “ouldoor™ cooling towers and the gas boilers for the ground-coupled geothermal well field. Because ol tha relativa cost of the well
fieid, and the relatively low CosUBITU of the nabwa gas, Opbon #3 [the Geothermal Well Field) does rot result in e best overall Lifa Cycle Cost [LCC). In spite of this, LORING beliaves this solution woukd
be optimal for the Michigan Stata Capiiol and will require further investigation for final consideration by the team.

Bulkding Life Safety

Tha ability to quackly detect and alert bulding occupants of a fire or smoke event in the Capitol will enhance the safely ol its occupants. The design lzam recommends the turther study and implementation of
secunity monitoring, the feasibilty of adding fire 8 smoke early delection systems, and encourage further exploraton with Hophins Bums Design Studio toimprave the building's He safety features by
providing additional building compartmentaization, the possibility o moddying the enclosire above the Bth floor oculus, the ability of adding a second means of egress trom bath the House & Senate
Chambers, etc.

There are a number of decisions made during the 1986-1992 restoration {for example - the use of photo luminesceni exil signs) that the design 1eam recommends should again ba rewiewed with the local Fire
Marshal and/or authority having junsdiction (AHJ), to insure continued agreement with previous decisions mada.

To increase the buikkng's lile salety leatuses, the bulding's two {2} stairwell pressusization systems should be tied 1o a recommended emergency power system upgrade, and lighting scenes in public
comdors and axits should be reset to their maximum foolcandle output ko mose dosely appmximaie the code prescribed emergency Bighting levels.

Observed speinider head coverage conditions and sprnkler head locations showing signs of kicalized oxidation shoukd be repaired 1o insure sprinkier coverage, while reducing concern fom water damage
associated with potential future pipe leaks,

Antiquated Halon 1301 systems, whese stil deemed important to proteci equipment and valuables, should be replaced with cument and equivalent type protection (FM-200 systems)
Standard response sprinkler heads shoukd be replaced with guick-response type heads throughout the Capitol. Daing 50 will insure quicker response should the air temperatre al the respective sprnkier
head reach tha high-temperatures related to a fire or a smoke condition.

A new point-addressabla fve alarm system with emengency voice and alarm communication should be instalied 10 replace the existing system, thus improving the buikling's e salety system in the event of
an incidenL.

An early waming fire detection sysiem should be considered for the Rotunda and open aseas. Lise of beam smoke detectors, aspirating type smoke defection, camera imaging detection systems, etc., should
be studied further o facittate a more rapid detection of fire and‘or smoke (to alert the buikding occupants more quickly).

The possibdity of incorporating a high pressure waler mist fwe protection system within the Zone-1 Preservation areas (Governor's suite, Senate Chamber, Housa Chambet, and the Zone-1 Comidors) o
befter protect the finishes and valuables contained within these areas may be considered.

Existing Conditions Assessment &

dasions

Engi

g Systems R

Introduction & Executive Summary
PageNo. 3

4

i AN



L MBI NG

NLCHRISTMAN

BiWCE saba

Etectrical Considerations

A saparate and independent electrical senvice (o the fve pump should be provided, tapped ahead ol the main breaker. to improve system relabikty.
A Transient Voltage Suppression System (TV5S5) should be provided with devices on the low voltage switchgear, and i other sensitive locations such as the C. d Center {for exampls), Doing so will
protect electncal gear from high voltage mvush acsaciated with events such as ightning stnkes.

An Arc Flash risk analysis {short carount & coordination study) as added to the NFPA 70E Code requirements should be perfommed, to bettar prolect the busiding maintenance personnel and contracled senvice
personnel wha work on the gear and aflow for incorporation of strategies that lsmit or eliminate the risk of arch-lash incidents,

Miscellaneous electnical modifications including crdening and stocking of spare overioad protection fuses, adding panic hardware lo the existing Substation doors, and performing infra-red scans of switchgeal
and panelboards (to identidy hot spots and load imbalance sduations), will be of great benefi to improving safety and reducing response bme to possible outages.
Electrical loads shoud be metered for at least a year iz betier understand the ongn of the observed and ongoing power quably issues,

The existmg Capitol emergency generators are cusrenty i a locabion vuinerable to accidental or deberate damage, and they ane cunrently madequately sized to Support new loads being recommended for
addition to the emergency/standiry pawer system. Loring Recommends a new below grade generator planl fo support and maintain the buikling operational during power outage. LORING recommends thal
all elevators, cumently supported by the emergency/ standby power Bwough manual switching methods, be provided with automatic access 1o generator powes and enhanca the opérational fiexibility of the fire
deparmaent (o use these systems dunng evacuation,

LORING also recommends that the exisbng electncal distribution equipment cusrently located in the Sub-Basement be relocated it a new electrical switthgear space, Accessibdity o its cunent location is
Emited, mantainabity is dificut at best, salety in its curent location and instaflation amangement is compromised, and an extanded loss of service due to a bulding domestc water, chiled water, sprnkler
activabon, of other busiding leak could have devastating mpacts should the electncal service be knocked out for an extended period of bme.

LORING recommeands relocating Wi distribution equipment and developing an expanded underground electrical substation to the seuth, with separate electncal distribution rooms senving the Capitol, and
with & néw undengiound emesgency generator plant to the north.

LORING also recommends upgrading ical serice quip and substation dictibition equipment to-enhance the electrica! systems reliability, robustness and minimize single points of falure.

Lighting Considerations

LORING and our consultants recommend resatting all of the existing egress lighting scenes to ther maximum settings, 1o demonstrate intenl fo meet the egress coda lighting levets
We recommend upgrading tha Broadcast cameras within both the Senate chambers and the House chambers (il not already done} to enable the existing broadcast lighting systems to ba burned off and
temoved. Doing 50 will reduce the damage associated with the high lamp temperatures. and will reduce unnecessary energy usage.

LORING and our consultants d a full-scala imph ion of LED's theoughout the Capitol along with an associated lighting systems control upgrada. Having done this in numerous State Capitols
has proven very successful in significantly reducing eneqgy corsumption and heat output, while extending Lamp 6ife without adversely effectng lamp color temperature.

Improving the ability ta introduca natural daylighting should be further investigated. Deing 50 should be accomplished in conjunction with pholocell control. The application of UVAR reduction films on glazing
should be intluded with thes option in order o avoid solar fading and bleaching of finishes and fumishings.

The rotunda pictuce Sghts should be refurbishad using *qualified” historic luminares with LED sockel modules to reduce heat and ight picture degradation.
Temperature, Humidity & Moisture Migration Monktoring

The addition of low fevels of humidity for control within the House chambers, the Senate chambers, the historic Supreme Court (the Senate Appropriations Commities Room) and the Governor's suite should
be evaluated further as a consideration.

LORING and their consultants recommend the addidon of lemperatrs and humidity monitoning at the Rotunda, and encourage the developmen of a computational fuid dynamic (CFD) moded to simulate air
movement, temperabure change, and moisture ransfer theovghout the Rotunda.

Introducton & Executive Summary
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Plumbing Congiderations

Since the intemal condstion of plumbing piping & impossible to predict by visual observation, arﬂeupemncahaslwndﬂ:alsomesyshmummmuwdmm and other similar syslems of similar
age and duty show agqressiva and significant levels of piping deterioration, LORING rec ds i 9 and  sample sections of the existing domestic water supply piping, and the sanitary sewer
piping in ofder 10 access the intenal condition of the piping. Without doing so, dew"nwmmaremmmexpemydmupmmMkubanemymiﬂe

Sanitary pipeng in tha existing boder room expased in the concrete floor and visibly deleriorated should be repaired, and abandoned piping located in the sub-basement should all be remeved. Nole, existing
Sioim water piping has been recently ingd to address previous problems with the storm water paping conditions.

LORING tecommends thal the Capitols mainienance stafl continue their ongoéng replacemant of the point-ol-use domestic water heaters al 8-year intervals. Doing $0 will Kkely prevent many of the
premature falures associated with thesa type of heaters.

Additionally, LORING recommends replacing the central waler storage generator located in the existng boller room with 8 device consesten] with it hued somice selectad 1o provide the building haating. The
existing domestic water booster pumping system should be remaved and replaced with a skid-mounted pump package. The existing Fre jochey pump shoukd be disconnectad from the metered domestic
water service, and should be connected to the fire water service 1o avoid water usage charges.

Building Envelopa | Estvi t2l Comporiment

Further studies of the building are encouraged b0 betier understand and document the *chimney effect,” and to better understand the conitions related ta the existing drum and dome, conditions related (o
thermal bridging and associated condensation, and conditions related to window sill and leak inlerception.

LORING and their considtants recommend the addtion of real-time monitoring to assist with the fine-tuning of new HVAC systems and their controls once installed, and to redoce air and vapor exchange
between the inlenor and extenor

Tha installation of entry waalhes-siipping, the replacement of outside air dampers in air handling units and fan cod units with motorized, kew-Jeak dampers are imperative. Enforcing standard of protocols
(SOP) such as keeping vestibule doors and access haiches to the sub-basement space closed ase very important.
The addition of dehumidification capabiities and the associated control stalegies as part of the replacement HVAC sysiems are important to feduce vast swings in building relative humidity levels.

Historic Artifacts

LORING and their consuitants recommend changing soma operational protocols o prolect and extend the Iie of some of the historic artifacts, inchuding tuming off the picture lights when the buikding is closed
to the public, closing the Senate chambers, the House chambers, the Supreme Coun chambers, the Gavemor's suite, and the commitee rooms when they are nol in use.

Further study of the Allagaries in the rotundta is encouraged, to understand ways o better protect these treasured artifacts from damage. Funther consideration loward providing discrete microclimats
enclosures around pacelass and/or treasured portraits and framed anwork is encouraged.

Historic Fumnishings and Finishes

In addition ta previous recommendations abxrg including the addition of low-level humidification in sensitive, Preservation Zone 1 aseas, the use of LED Bghting fixtures, the addition of emaranmental
monitonng, it will also be axtremely impoctant to properly protect the artilacts and fumishings dunng construction activiies.

Signs of past or presem water damage have been delectad in 2 dozen or 50 locations, and signs of oracked plaster comices are evident in the Senata chamber, and the south wall of the House chamber
Each location should be further investigated to deteming il any of the damage is active and ongoing

For historic recordation and for restoration purposes, addigional study is encowraged to determine where original histonic building fabric remains (plasier, wood work, and sheatmetal),

Implementation

LORING and our consuliants have evaluated our recommended MEP/FP 4 Lite Salety upgrades with respect to the implamentation process.

Our assessment of the mechanical, electrical, plumbing and fra protecton systems within the Capitol has resufted in two {2) distinct categories of recommendations. These two (2) distinct categonies include,

1) items that shail be designed andior implemented as quickly 2 possible, and 2} items that should be sequenced as part of appropriated! funded plan. A thind category & ot discussed herein since it would
comprise futixe recommendations not being considesed for 25-years of more

Aitems included in Category 1) include MEP/FP and Lite Safety system upgrades that coukd be Jated without significanty impacting the building, without significant disruption 10 its occupants, of
without requiring lage cost. These Category 1 items could be described as the “low-hanging fruil.” Impiementing these recommendations would have an mmediate impact on energy reduction, improved
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comioit contiol, improved system reliabikty, and/or improved occupant safety, Several of these recommendations would be temporary untl the Category 2 recommendatons are desipned and implemented.
ltems in this Category 1 also inchude our recommendations described above for further monitoning, further testing, commissioning and research

Nems mcluded in Categary 2. though they may have equal or mors importance, are more difficult and costly to implement. These recommendations require tima to prowde the design effort, require clase
coondination with the Michigan State Capitol Cemmizzian, The Christman Company, Hopkins Bums Design Studio, #ic. and require study (o establish the construcbon work plan, manage the occupant
maves, complels the Construction Documents, obtain Lansing City & Michigan State approvals, and must be sequenced progerty to not exceed the aliotted budget & fundng
Thmhmmyutuutmmarabesldounnenledasmdsinnpactagewimmmmmolauammunell)wmucﬁnnpackaqa.ilwilbeinperaﬁvetndwelopasequer:edhnplemqntaﬁun
pian to accommodate the System upgrades withoul *shocking” the bulding of its occupants, while mamtaining many of the bulding's crisical bullding functions, and without compromising the historic fabac. It
is the intent for the buiiding to remain occwpied and functional as the seat of govemment throughaut the implementation of the constnuiction changes and system upgrades.

The recommandations contzned in Category 2, parbcularly thoss related 1o the heating, ventilating, and air condsioning [HVAC) systems and the electrical systems, do notfend themselves easiy to mukiple
eonerueson refated projects spread oul in stages ove the naxt 10-15 years. Substantial infrastnachin upgrades {most notably the emergency power upgrade, firefde safety enhancaments, central utiity
plant upgrades, normal elecirical power distribution improvement, and ventlabion anhancements) point mora favorably toward a comprehensive design and implsmentation plan that can integrate and
sequence the constuchon activities without protracting construction schedules, and without risk of duphcation or doubling up on me, effort, or the funding required.

Existng Condions Assessment &
Engineenng Systems Recommendatons

Introduction & Executive Summary
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1.0 Summary of Recommendations

Thus reportis being tssued to The Michigan State Capiiol Commission and Program Manages (The Cheistman Company). Ilinclides an assessment of existing engineering systems at the Michigan Stats Capitol and a Gfe salety analysis. Thes report also provides concepts for upgrades and
modemization of sysiems with iecammendasions ananged in osder of priosity. These recommendations take into consideration a sequenced approach bo inpiementation. The report also inchudes an azsesement of the bullding envelope, histonc artfacts and plaster Enishes intended lo
guide the concepiual development of engmeering sysiams. The following matrix represents a summary of recommendations and includes an order of prority for each; Immediate recommendation, with numerical values assined b order of priority with {1) being the highest prority ta follow

Order ol
System SectionNo. | Mem Ho, | Priosity Recommendation

| 2414 Thee first through fourth floors ale open to each other wa the Rotunda floor opening, the monumental stars and the s access stairs, It is recognized that Lange Roor openings can contribiste to increased
smoke and fire spread thioughoul a buiding; subsequently, curent buiiding codes have requirements for building compartmentation of other active systems 1o help mitigate smoke/fee spread. There are no

requirgments in the IEBC thal would require a retrofil of the existing budding 10 include a smoke control system or adddional action to remedy the lack of bulding companmentation. Recognizing the

potential threal to life salety, # is recommended that further analysis of smoke behavior within the singla fre area of the buiding be completed. Should incorporation of meckarical smoke control system in

tha Capitol b deemed not Taasible green the hestoric natwre of ihe Buding, then condxde:abon should be given to the following passive strategies

Security Maitonng:

Early Detection.

Additional Compartmentaton,

MWodsfication of enclosure at eighth floor oculus

242 It was noted duriy the site survey that only one means of egress is identified in the House and Senate Chambers’ galleries. There is the potential for a second path of egress as both Chambers have ext

§ access stais located at the rear of the Chambers. However, in the House Chambars access 1 the stairs is through a private office, which i not permitied as it is an intervening space and subject o

Lite Safaty 20 NiA kching. In the Senate Chambers, access tothe siar is Bwough a comidor and, the door to the corridor has a key lock. Therefore i is recommended thal a code-compliant second maans of egress and exit

sign for the secondary route from the galeries be prowvided in both of the Chambers.

243 The majority of the bulding was observed to hava phololuminescent exit s neanng e end of thei ife spans. Thesa 5Ns Al known 1o deleriorata and becoma Iess fekiable over bme. It s
recommendid 40 update o replace exil Signs with new ifumirated exil signs thal are comphiam with cusent busiding codes. 11 15 understood that the curment configuration and location of exil Signs was
descussed and approved by the Authodity Having during the 1986-1992 restoraton.

244 Two new fire-fesistance rated enclosed exit stairs were provided as pan of the 1586-1992 1astoration and provided with stain presswization Systems as required for high-risa bulidings. However, the stair
pressurization system is nol currently connected 10 a standby power source as is required by the cument building code and was probably required at the time of instaliation. It ts recommended thal the stais
pressurization equipment be connectad Lo the building's generator load {See Section 4.0) ~ Refer to intenm recommandation and long tam recommendation for upgrades to the generator backup system.

245 s the buiding lghiing is updated of replaced, i is recommended that the emergency bghting leves bs (ested for complianca with the code rescribed emergency Bghting levels. Iiis inderstood the |
emagency Bghing was updaled appvosimately 16 years ago. Reler to Lighting upgrade recommendation lsted under Section No. 5

Section No. 1.0 - Executiva Summary

Existng Conddions Assessmen &
Page No. 1
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Fire Alarm & Fra
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3314

Immadiate

Sections of the sprinkler piping were cbserved 10 be In a state of detenoration. To detenmina tha extant of tha intemal damage it s recommended 1 remove sactons of the piping and visyally mspect tre

inside. Corrosion and deleqioration can worsen ower timé causing unwanied laaks in the system, which can cause water damags to historically sersitive bulding labric. Whers the piping of sprinklers an
observed o have significant detenoration, it = recommended to replace these sections immedialely.

Aspmklerpipelsmwedducw?meme' Tical equip n {he main swi rwm,AIaalhmesplilllerpipehﬂisaeamaldcmsigniﬁmdanagammaeleclricﬁ?q_ubmenlThe
sprnkier pipe should be reconfigured so it is nol docated directly above this equipment.

Halon 1301 s an eflectiva agent for suppressing and I’les , itis no longer produced. Accordingly, in the event of system activation, |lcaubed1lﬁcmmdvetvexpemmprmn
replacerment Halon to replenish the syslem. llsrecmmendednmplaeedem1M1sysmnsmﬂnadema;misysﬂemsud!asmzou INERGEN, etc., that accomplish the same fire protection
objective as Halon 1301

Itis recommended o replace all standard response sprrkiers in the light hazard pccupancies with quitk-esponse sprinklers, Quick-response sprinklers activate quicker than standarnd response spanklers
and ore beneficial for cocling and suppressing a fire. By applying water early in fre development, quick-responsa sprinklars improve suppression ikelood and hetp minimize the damage from fire and the
products of combustion

Thewnenmadamsystempmalsmlormmwm making obiaining replacements parts difficult and costy Tmnunamftaalmnmmmsmlpom-messabh nor does if utiize the voica

alarm. A new point-acdressable fire alarm control panel with emergency voice / alarm communication is recommended for the Capitol Buiding. This improves occupanl response to fie alam as well as firg
department response (o a fire, AN existing nitialing devices ans recommended to be replaced with new point-addressable inifiatmg devices and monitored by the new fire alarm control panel. AN existng
notification applances ara recommended to be replaced with new appliances that provide the required visual and audible coverage in accordanca with cunienl codes and standards.

Itis recommended the existing fre alarm system remain operational untl the new fire alarm system is iully insta¥ed and operabional. If the fe alamm system is replaced in "phases”, the incorporation of
Phase | automatic elevalor recall, staway pressurization monitaring. and monitxing of the emergency generator should be a priority.

Provide an early wamang fire detecton sysiem in the Rotunda {Refer tn Recommendaton No. 2.4 1). 11 is racommended (o utiize eilier a video kmaging Smoka delecton System or an aspirating type smoke |

detecion system. Both types of detection sysiems have advantages and disadvantages lor the proposed application. A video imaging smoke detecon system consists of Bne-of-sight cameras that must be
spaced to capture a full vew of the Rotunda space. These cameras may atso be used in a dua! fola foc building Swveilance. An aspisating-type smoke detection system is an active system thai contnually
samples the air for the presence of smoke particies, thus alfowing for slightly quicker alarm time than a video imaging smoke detection system, The aiv aspirating system does not require line-of-sight
detection; b , the st sampling kibes required for smoke detection represent a skghly more intnusive installation than a video imaging smake delection system_ Since the Rolwnda is a lape open
space thal connects several foors of the Capiol Budding, an eatly waming fire detection system benefits occupant notification for evacuation. H abse is beneficial for the building personnel responsa i a fira
and apply suppression through manual means.

Thers ara saveral areas in the Capiiol Buikding whare artwork, anifacts, finishes, and other historically Signficant flems are 2l a risk of water damage in the evert of  sprinkler sysiem discharge. An
eflective method io mitigala this type of nsk withoul decreasing the level of fire protaction for the building is to provide a high pressure waler mist fire prolection system (Figwe 9} in culturally signziicant
areas. It s recommended to consider replacing the existing wet sprinkler system with a high pressure waler misi system in "Presarvation Zone 1° that include the following areas:

s Govemor's Sutte
+  Senale and House Chambers
+  Presenvation Zone 1 Comdors

An altemative o the water mist system would be to mamlain the automatic wet spankler sysiem that is cumently present in thesa areas.

Provida entiely independent fwe pump supply conductors (Refer o Recommendation No. 4.7.7). Independent fre pump supply conductors is 8 NFPA 70 code requ and provides protection from
poiential damage from fire or other hazards to ensure successful bperation of the fre pump during a fire scenanio.
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FERR] To protes! he buiding and electrical distibution against vollage Tansisnis, il i recommended the Capitol instal a Transien] Voltage Suppression Device a1 the LV switchgear as wel as locaized i
distribution deemed critcal by the Capitol {such as Command Center). lLis noted these voltage transients can cause damage to electrical distribution equipmentin the Capitol. ;
| anz | Cument Electrical Codes (NFPA 70 and NFPA 70E) pul a Jot of emphasss on the importance of protection of personnel from risk and injury reswiting from exposure to arc flash enengy. Designs for new |

1] electrical distribution systems {for new consinachion of within existing buildings) require ar; flash fisk analysis and arc Rash reduction strategies be incorporated into the design. NFPA 0E which is the Code
that gavems maintenance and operation of existing electncal distribution and equipment requires faclities provide all electncal equipment with arc fash waming labels a5 well as have a plan that guides on
protective clothing whils working on energized equipment. To implement this, the folicwing is implemented

47.1.2.1 Parform a short circuit and coordinalion study to provide guide design paranvelars foc an overall efectrical sysiem upgrade and modemization that may be undertaken by the Capitol in the huture
47.1.2.2 The outcome of the short circuit and coodination study will be used to perform an arc Rash nsk analysis which m-turn will provide labeling and prolective clothing (PPE) critenia for mainienance
personnel working on energized equipment.  Quicome of this study wil aleo guide arc Rash reduction strategies for future upgrades of thi electical diswibution system.

4713 The existing electrical disbibuBon SyStem predominanty 1ebes o fuse overload protechon. To provide fastef response bme 1o a blown fuse condibon, it is recommended that a cabinel fof siofing Epare
fisses be provided and stocked with 3 variety of kuses and that Ihis cabinet be located in the vicinity of the electrical substation room {south boder room). It is understood that spare fuses avaiable on-site,
hewever, this was not venfied and na information is avaiiable on imventory.

4714 ["Code requires rooms housing electical equipment with ralings BO0A or 2bove 1 be equipped with twa (2] Gischarge €xil 000rs with panic hartware. Whie (e aXxistrg mom layoul provides the requied
Eiactrical Systems 40 |mmediate | dischare, the doors lack the required panic hartware. His recommendad the existing substation doors be retrofitted with panic hardware
4715 To better understand power quaiiy shortcomings thal have been reported in the form of brown-out condibons of voltage dips, the following is recommended:
= Aspart of the investigative Continug tp monitor the bads a1 tha substation for {1} year period via melering feguested by this 1sam, as well as obtain nlormation lrom the ity for that $ame pesiod
for companson.

»  Perlom an infra-red scan of the elecirical distribution system, This scan will identily hot spolts within ther distribution, identify detritarion where significant load imbalance exists, and will ultimately
assistintervention should an issue be mcovered,

4716 To better understand power quaily shorzomings thal have been reponted in the form of brown-0id Conditions of voltage dips. the folkowing is recommended:

»  Continue Lo monitos the loads at the substation for (1) year penod via metering requested by this team, as well as obtain information from thé utdity fof thal same period for comparison.
«  Perform an infra-red scan of the electrical distribution system. This scan will idently hol spols within the distribution, identfy distribubion where significant load imbalance exists, and will ultmately
assist intervention shoukd an issue be uncovered

4717 A5 an inkenm enhancement (o the Capitol e safaly, itis recommended stair pressurizason (an systems and Sub-Basement sump pumps be supponied by Standby Power. This may require shedding of
existing loads that are cumently provided with backup that are deemed not crifical such as Tan coil wits. This recommendation may be ebminated shoutd the Capitol move fonwarnd with implementing
recommendation 4.7.2 for a new generator plant.

Existing Cond#ions Assessment &
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4372 1 Hew Standby Generator System — Due to shoricomings resulting from the cunenl location and coupled with the power quakily and outage concemns niported by faciibes personnel, this reporl examines
Several siategies for backup power with a desired goal of 100% generator backup. Should other recommendations included within this report pertaining to improving energy effitiancy be implemented; such
& changing tamp sources to LED [see Section No. 5), then generator capacity and size of syslem should be reavaluated. The following options for generator backup are listed for consideration and
axamined in this report:
QOgption 1a {100% Backup to the Capiol via Diesel Gensratois)
Option 1b {100% Backup to the Capiol via Natwral Gas Generalors)
Option 2 {100% Backup ta the Capitol and Capacity for Future “Welcome Center’) - Prefened Oplion
e} B
1} L beem=
Moty St cair
F I =
————
i R a0 _F I
{Conl) f |
| .
FURSL Mot O I
|
L —_ dw
473 2 To provide all elevatons within the Capitol with automatic access to generator backup, and to minimize the operational with manual switching of power sources (o elevalors, it is recommended that
tha standby destribution for the elevaiors be grouped under a separate automatic ransfer switch. This recommendation is intended 10 be implemented concurrently with recommendation 4.7.2 {i.e. new
standby generator system). Space designated for Fire and Rescue personnel [such as fire equipment room) should include an elevator control panel that aliows for automatic selection of any elevator at any
given tme. Reler 10 Fig. Nos. 11a. 123, and 13a for elecrical distribtion associated with this recommendation,
474 3 Lighting Inveriers - These are sysiens providing baltery backup to selected emergency kighting throughout the Capitol to prenvide a lighted path of egress during power ioss and until the genarator is
enerpized and can provide backup. Due to age and dispersed nature of the ighting inverters within the Capitol, the following are options are intended to be evaluated concumently with recommendation
4.7.2 for generator backup system:
Option No. 1 - Emergency backup provided via (2)- 500kW diesel generators - Remove lighting invertars though-out the Capitol. New Sghting inverter system will not ba required.
Option No. 1b - Emergency backup provided via natral gas fred generators. Provida {2)-505VA lighting inverters located in a 2t rated mom.
Option No. 2 - Emergency backup provided via [2)-600kW diesel generators - Remave lighting inveriers though-oul the Capitor. New ghting invenier system wil not be required.
Existing Conditons Assessmen & Section No. 1.0 -~ Executive Summary
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475 4
Elecincal Systems. 40
{Cont} )

New Sub-Basement Distibution - Dus to the fmited accessibiity and maintainabity concerns and 1o Improve tha safely and expandabiity of the electncal distribubon system, it is recommended thal sub-
basement electrical distribution equipment b relocated from the Sib-Basement to the Ground floor It is recommended that the upgraded of electncal distatauion equpment inchude molded case crcuil
breakers with adiustable trip wiits that have been pptmized for selectve coordination. Include power monitoring feabures. For planning purposes, this reports provides an approsimats size for electncal

distribution equipment rooms to ba housed on the Ground Noos or incoporatésd within the foatpnnt of the Welcome Cenler,
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Elettical Systems
(Conl}

40

476

Senvice Envance Equipment and Substation Upgrades — The intent of this recommendation is to provids a separate 2o rated room 1o howss senace enprance equipment and MY switchgaar as wefl as
provide a separte room o house the remainder of substation components, i e_ ransformers and Low Voltage (L) switchgear, Itis recommended these upgrades are integrated with, and ncudg
infrastructure to support future plang a below-grade “Welcome Center” project. ILis recommended this service upgrade occur in a sequenced manner bo minimize disruption of power and maintain Capitol
oparatons to the extent possible. The sequencing of work i dependent upon implementation of Recommendation No. 6.2.2.3 (Central Litikty Plant} and takes advantage of the spaces vacated by the
mechanical equipment.

CRADE CTNTRAL
WPLITY PLANT (OUP)

d=

T ——p—

477

New Fourth Floor Distribution - Create separate 1-hour rated roomy{s) to house electrical equipmen al the Fourth floor with Code required clearandes, a5 well as upgrade of slectrical distnbution relying on
fuse protection 1o distibubon with molded case circuit breakers with adjusiable tnip units that have been optimized for selective coordination. Include power monitoring leatiies.

478

Uninteruptable Power Supply -~ Current systems are dispersed throughout the Capitol and do nol induda centralized batlery monitoring and alanm capabiiies Should e Capitol prefer to retain the current
configuration and zoning of the UPS systems due to prefermed end-user maintenance and operation programs, then battery monitoring systems should be incorporated. To be furthes discussed with the
Capitol. For ptanning pusposas, the initial capacity estmate for 8 centialized UPS system is BOKVA.

479

Lighining Protection System - Continue to investigate eristing lightning protection system and grounding method - Lightning prolection should be tied o building main ground service and TVSS system. I
It investigative effort were to reveal otherwisa, then building grounding system should be upgraded including the instalation of a ground loop around the building and the work can be concutrent with 4.7 6
of futwe “Welcome Center”

Existing Condtions Assassment &
Engneerning Systems Recommendations
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S| 5811 On all mterior scenes used durng building occupancy, progiam maximum dimmer satings for all general crculation luminaires in cicutabon spaces to 100% and confim that 21 Lutron factory programmed
governors are set to 100%. Anticipated to be no of low cost implementation. RATIONALE: Increase Bluminances. BENEFIT: Demonstyate infent o meel egress Bghbing code.
58.1.2 | Reset scene schedule 1o extinguish accent lights in rotunda 6th level iluminating muses a1 pubfic closing time (6.9.. 5 p.m ) and re-energize at public opening tme (a.9.. § am.) every

weekday and Saturday. remaining OFF at other bmes. Anbicipated to be n0 of low cost implementation. RATIONALE: Limit duration of Bght exposute on muses. BENEFIT Reduce degradation from UV, IR,
P | and visibla lighl axposuis fom exrsting Limps
5813 Reseisoensscheduelnexmmshurdmmelqmsm Totunida at pubkc closing bme [e.g.. 5 p.m.) and re-energize at pubc opening time (e 9.. 8 am.} every weekday and Saturday. pending onsita
. Buminance review. Picture light to remain OFF & other times. Anticipated & be no of low cost implementation. RATIONALE. Limit duration of bghl exposure on governors portraits. BENEFIT: Reduce
Immedizte | gegradaton from UV, IR, and visible Sght axposure bom esistin Lamps.
5814 Switch off of dim broadceast lighting as d acceptabie by AV operators peading camera technology atvancements. This wil reduca damage to the deceratively painted cellings and wall panels
adjacent to these luminaires. A=tiapated 1o be no of low cost implementation. Repair suroundsg ceding/wall and decorative paint - see Section 2 for more information. RATIONALE: Limit duration of light
arpesuis on architectural finishes. huushings. and artworks in chambers, BENEFIT: Reduceofehmatugradaﬁonfmmuv IR, mdvshlelghluwlmm euistrg k
58.15 Cmmﬂnmgmﬁummﬂsmdermmeml 2. and 3 space with detal wews of key artifacts, inchuding all uminawes, cross I types and room
rumbers, and pinpointing camera locationonentation on plan). Nots anomakes RATIONALE: Estabiich a comprehensive archival record of the restored Capitof s amhnecmm finishes, furmishings, and
Juminaires at this point in time for posterity BENEFIT: Future restoration and renovation work scopes will be more definitive with documented evidence/provenanca of the restored wsualiphysical setting
| - o Future gesnirations have a visual reference record of the Capitad's architacture and contents |aawing less ko the imagination.
l 5821 1 Ful-scale implementation of LEDs throughout:
] 5.8.2.1,a WWNRTL-listed higher-lumen LED retrofit Lamps for many historic ksminaices (requires calolations. specifications, mockup(s]). To procure 2200K/90CR) mediwm screw-base retrofit lamps, a
lamps and at least one complete st of replacement lamps need to ba ordered 8 ona time to make minimum quantity Sweshold and avoid color differences between Lamp production baiches. RATIONALE.
Address efficiency and overall iiummnances with existing histonc kemnaires. BENEFIT  Improve lighting system efficiency by up 1o 90%, maintain of improve fluminances by 7 to 60% (may negate need for
additional luminaires in monumenta! stars), teduce IR 10 zero. and reduce lighting-relatad cooking load by up 1o 30%.
Intarios Lighting 50 5§.8.2.1.b Dedicated, purpase-buit LED luminaire replacements for most modem luminaires at 6th Lavel and back-of-house (requires caltulations, specifications, mockupfs]). NOTE: There may be
implicasions to condensation at rotunda windows - see Section B for more miormation. RATIONALE: Address eficiency, muintenancs cycles, and delelerious effects of existing hestonc tuminaires. BENEFIT:
Improve ighting systesm efficiency by up to 90%, lengthen mainlenance cycles by up to 2800% (more than two thousand percent), maintain Buminances, reduce UV and IR to zero, and reduce lighting-
TE related cooling load by wup 1o 90%
5822 2 Upgradereplace/combine the two lighting control systems. Pending the extent to which, |lany LED Bghting upgrades descnbed above and related to the site and facadg ghting ara made, amvewolthe |
necessary control capatdiies can be made and MkambmelmwsmmmammmumrMMmmmmspeaﬁedmmmmm potentially some new, and address vanous
LED loads. including. likely, phase dimming, 0-10V dimming, and DMX512a dimming/tuning. Simiarly, as such modifications and/or upgrades are made, revise the preset scena schedule. RATIONALE.
| Pravide a control eyssm compatile with and cagatie of g LED loads. BENEFIT: Robust dimming and onvoll eperation of lighting without licker of reduced Lamp bfe.
50823 ] [ Impeewve daybghting
58.2.3.a New chambers’ skylghts (requires calcutations, specificabions, mockup{s). skylights not accounted in the Budget Valuation in Table 5.9). RATIONALE: Address efficiency and overall iluminances.
BENEFIT Imgxove fluminances 10 betier mesl ndustry-practice for legisiative drscourse while reducing energy use and fyhting-retated cooling load
58.2.3.b Inredeice photocell control to electne Bght zones where daylight is a part of the origina! architectural intent and the electric light i considered deleterious to finishes, fabrics, fumishings, and
antworks and unnecessary for "satting the wisual scena® such as chamber laylight backlighting during certain situations and rotunda muse lighting. RATIONALE:, Addrass deleterious effects from electnic Bght
and address efficiency by diming/switching-off efectric lghting in responsa to daylight al the rolmda 6% level and the chambers’ layights backsghting. BENEFIT: Limit use of electric lighting to preserve
histone: findshes, furnishings, and artwork and save energy.
50.2.3.¢ Introduce UVAR reduction film on fenestration not presently eated. RATIONALE: Address deleierious effects from daylight where not presently used in Freserdation Zone 1, 2, and 3 areas.
BENEFIT. Limit UVAR radiation to better presarse historic fnishes. fumishings, and antwork and redute coaling load

5824 4 Refurbish rotunda pictute light using aquaﬁedhsmnmmewmmrewmmelumnmmmmmmadeduwd-meimumodulaand dnecessary opties, and lensing and to UL/
NRTL list the refurbished luminaire. RATIONALE: Address deleterious effects from electric ight and impeove maintenance cycles, BENEFIT- Ekminate UV radiation 1o better presene porirats.
5825 [ Broadeasi bhtng 1emaval or upgrade. Pending feview with Capriol AV IEchiwcians, remove 1992 bioadcast Bghing of upgrade # fo LEDS (requires calcukions, ayouts, Spechcanons. mockupls],

upgraded broadeast ighting nol accounted in Budgel Valuation n Table 5.9). RATIONALE: Address deleterious effects irom electric Boht and address efficiency. BENEFIT. Eiiminata UV and IR 1o preserve
histoeic finishes, humishings, and artwock and save ensigy.
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| The existing HYAC systems and controis are nearing the end of useful e or have pasi theas useful 7a axpectancy. The recommendations notad below address te immediata needs and alsa provide a comprehensive approach 1o provids a
reiiable. energy eficient HYAC sysiem thal takes info account the cument issues of lame lemperature and retative humiddty fuctuations which uitmately impacts the historic architectural {abric, paint, plaster and artifacts within the buiiding.

6.2.0.1 Heating System KT -

fsymm Section No.

8. Enisting stearn control valves at the steam to hol water converers are leaking and do not operate properly. Replace the leaking staam control valves at the sieam o hot water converiers

b. Existng steel suppons in the Sub-Basemeni close o the steam to hol water converters are corroded due to water infitration or condensation. Remova existing corroded sieel suppoits used to hang the
steam piping and control valves and pitnide new foor mounted Suppors.

c. Test representative samples of the existing hot waler giping by measuring the wall thicknass to understand existing condition of piping llor the heating system. Testing would summarize the cumutative
effects of all forms of cofrosion aver the Eetime of the pipe and help us evaluata if the existing piping within the vertical shafts can ba maintaingd and re-used to minimize the disruption to the historic
fabric.

6212 | Cooling System

8. Frea cooling can be provided withoul the operation of the chillers by using jus! the cooling towers and plata and frame heat exchangers when the outside air conditons permit. The cooling tower and
plate and frame heat exchange controls are stil beng worked on and does nol allow the Capitol 1o make usa of this energy saving featixs. Activate the operation of the free cooling plate and frame
heat axchanger by re-working the controls. Limit the use of air side economizer by changing tha sequenca of operations so thal outside air is only used for cooling when the axtenior dew point
lemperatuie ts below target levels for the inlerior as recomimended in Section 8.0 and using water sida economizer as much as possible. This work has been completed and the free coofing mode has
been activated since the issuance of the preliminary fecommendations.

b.  Existing piping and valving configurations and rework of the piping to accommodata immediate needs in the past have caused waler fow issues in the chiled water loop in the North Wing Sub-

"y 3 Basement Re-pipe and re-valve chilled water paping in the North Wing Sub-Basement ciose to ACU-N-5 {by pumpéng station P-NC-7 and B) whera there is no chiled water Now,

Systems B0 c.  Testrepiesentative samples of the existing chilled waler piping by measuring the wall thickness to understand exising condition of piping for the cooling system. Testing would summarize the

Immediate cumulative effects of all forms of comosion over the kiatma of the pipe and help us evaluate il the existing piping within the vertical shafts can be maintained and re-used to minimize the disruption o
the historic fabric.

6213 [ Ventation System

a  Existing plombing vents are located close to outside aif intakes in muttiple locations and ¢auses re-entrainment of vented gases into the ventilating system. Extend plumbing vents a minimum of tues
Teel above the outside air intake hoods at the roof level per code requirement to prevent re-¢rculation of venled gases into the buiiding via intake openings.

b A& handiing units HVAL-1 serving the East Wing and the North Annex air handiing units do not provide the required air flows 1o the various spaces based on information from the Building Management
System (BMS). Test air handing units HYAC-1 serving e East Wing and the North Annex air hand&ng und 1o understand the acksall air fows 1 sach space. Onca the {esting report is availabla,

i additional work might be required fo comedd issues that are identified and then systems re-balanced.

£, Amaoriy of the todal exhaus! fans are prinaded with charcoal Riters and the exhaust ai is re-circulated within the toilel rooms. Per current codes, tollel exhaust cannol be re-circulated within the

1 space. Replacement of existing re-circulating todlet exhaust fans with a ducted exhaust system that discharges exhaust air to the exterior is recommended.

621, I Existing HVAC Systems

a.  Seal the edges of the raised floor supply plenum located in the House Appropriations Commitiee Room so that the fan coil units located depressed into the plenum al the perimeter do not see supply
air temperature in the plenum and inadvertently trigger the fan coil units into & mode of operation that causes simutaneous heating and cooling. The return air lemperature sensor probes should be
checked on all fan coil units installed in a similar configuration and adjusted sa that the probes read the rom temperatura instsad of plenum temperature,

b.  Facikties personnet have noled thet access is liviied at the variabie air volume [VAV} tenminal boxes and therfone reguiar mainienance is nol possie. Reducion of air flow to spaces might be due to
dirty coils which prevent air fiow, Check and tléan VAV box reheal coils. Test and re-balance HVAC-1 and North Annex air handEng units.
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6215 Ductwork and Aw Listribution System — Existing foof mounted ductwork serving 2ir handing unit HVAC-1 fs supported on wood blocks in multiple kocations and is a safety concem. Properly secure and
supporl ductwoek from roof structure.
6216 Stair Pressurzation System = Air handing units DAR-2 and AHU-HA- 1 that provide stair pressurization for the emergency stairs is nol backed up on stand-by power. Recommend backing up these ar
handling units on back-up power from the emergency generatnr. In addition, the ductwork serving these units and mechanical room housing these umits should be provided with the sama rating as the stair
s serving.
6217 Buiding Automation System
a  Optimize the Heating Plan Control sequence. Work mvolved:
1. Manually isolata a single HX at a time o function m true leadag paraiiel manner. This wil retquirg monitoring and adiustmen. and both heat exchangers may reed to be actve when the utikty
steam pressure is low.
2. Replace steam control valves and steam traps.
Immediate 3. Add a temperates sensor 3t the HWS ouel for each HX,
Immediate 4. Program the HX steam control vaives o control to their respective HWS temperatura sensors. Optimize the Heating Plant Control sequence. Work involved:
[Cont) b.  In order to reduce the amount of Simuhaneous haatng and cooling occuming M the air handlers, perlorm retro-commissioning on the AHU coil controls and bidge pumgping stations and implement
fepairs on discovered defitiencies. Work involved
1. Conduct retro commissioning 10 determine specific deficiencies.
2 Implement programming fmes during commissioning process, such as PID loop luning Lo stabilize supply air temperature.
3. Hardware deficiencies may be discovered during RCx (leaky valves, pump sizing issues, iemperature sensor deficiencies, etc} Replace defective equipment.
¢ Repairor replace the preumatic control tube air diyer. The fadure of this unit has resuted m condensation throughout thi: prgumatic controls System. Remowing the moisture from the
Mechanical contiol A will improve sysiem functionality untl it is replaced by a digital system.
Systems (Cont) 60 d.  Frovide a global outdoor air condtions station. This wik alow for better contrl of the BAS mode of aperation and reset schedules. The OA conditions station should ba located on a north-facing
building wall, away from exhaust outiets and vents, and should sample both temperature and relative humidity.

g During our sunvey, the building's water tide economizer was non-unctional due to lack of connectivity between the cookng tower conirols and the BAS. Work has since been progeessing on bringing
this system on-Eng, Liring recommends compileting this work expeditiousty i take advantage of favorable spang conditions. and performing commissioning kanctional testng to enswe proper
implementabon prolocols are in place ~{This work has been completed since the issuance of the prefiminasy recommendations }

1. Consider adustng unoccupied hour setback temperatures and setiings to reduce after-hours energy use.

6221 WA~ | Upgrade Heatng System - ]
{Tha following
arg options o be «  Opiion 1: District Steam from BWL with steam to hot walar comvenors
considered a5 a = Option 2: Hatwral gas fired condencing ot waler bodars
subsat of overall
recommendation
622

5122 NA Upgrada Coolng System |
(¥he following
ate oplions lo be = Option 1: Water cooled electric chillers with coofing towers
oorgideed g5 & = Opton 2 Disticl chlled water from 8L
subsel of averall o Opbon 3: Water cooted efectne chillers with geotheemal well field
recommendation
6223)
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Mechanical 60 6223 1 Central Uity Plant {CUF)
Systems (Cont )
Cumently the heating and cooking systems senva tha Capdol Buiding only. The addition of the Welcome Center would requine an additional haating and cooling pland 1o senve it heating ad coofing loads.
Toteduce the amgunt of heating and cooling plants serving different portions of the same building. & iized app is ded. An on-site CUP provides the following advantages:
Enables the inspection, mainiznance and adfustment of eguipment in one centralized location which reduces waste of time and increases efficiency
*  Reduces cosi by reducing the number of units
*  Provides redundancy i
*  Reduces the environmental impact = e |
s Increases efficiency and betler mondorning of equipment. . A | (Lt
«  Ability to control notse from equipmend in a central location. fr————— I ] —_— ==
m‘m I' HOHRAN STAT CARTOL,
Ogtions for the CUP are based on different combinations of the heating and cooling nn'lu'm—; a1 = T racrCD [
systam options described under items 6.2.2.1 300 6.222. iy FTomAD Ao AT aSy
oo 1 '_; ‘“x% r _\,"i:.r] 2 e
Opbon A: District steam and water-cooled electric chiflars with cocfing lowers C i v o)
{Baseling) 1 ——'It-l—._l_'_,-r B
Option B: Distict steam and distrct chiled water f'_'""ﬁJ I
| 1
Option C: Natural gas fired hot water boilers and district chilled water : L v 2 v | :
Option D Natural gas fired hol water boilers and waler-cooled electric chilers ! |
Option E: Water cooled electric chikers with geothermal wedl field : --‘:—E’:;:é '
| |
I e A A L A L J L]
ExsumCoMmmsAssemn& ] Sechon No. 10 - Executve Summary
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6224 7a Ventlation System

a  Sub-Basement spaces are not provided with ventiation. The Sub-Basement spaces have issues with condensation as piping and insulation has comoded and deledorated due 1o the lack of ventiation.
Provide the code required ventilation sysiem for the Sub-Bassment. A dedicated outside az system {DOAS) will be utfized (o provide tempered air for make-up and ventlation and an exhaust system
wil be used to discharge the air from the space. DOAS and exhaust system will operaie to mamntain temperatire and humidity within the Sub-Basement. The dedicated outside air units can be used b
serva the ventlation of the Sub-Basement as well as provida ventiation to the fan coil unis that serve the ground floor and intenor spaces on the first Roor.

br.  Enisting vertical kan coil units under the windows & the first ool leve] 2nd shive are provided with outside air intake siots. Fan coll units are nol prowded with any molorized dampers to control the
intake of outside air into the space. The outside air intake siots are noted 1o have dit and lime buid up causing i to be in-efiectve. Re-activale the lan cod unil outside air intake Siots at the extencl
wall. Provida motosited damper to contiol the outside i ito the fan col unit and sequence the damper to be open ondy when the unit is in operabon.

6225 F HVAC Systems

To provide a reliable HYAC system that provides the controllabity, features and sequences to mpiove the tempeatuie and humidity control withn the building, the following changes to the HVAL systems
are tecommended. Fan coil unil amangements Ested below can be used in a stand-alons amangement or & combination of he options.

a.  Fan Coil Units
1. Option 1 —Fan Col unit amangement for Non-Critical spaces
2 Option 2 = Fan Cail unil arrangement for Critical spaces on the Perimeler - Ventilation air ducted 10 the fan cof znits
3. Option 3 - Fan Co Unit with ventitabon air ducted dicectly to the space

b.  Humidity Control - Humidity control strategies are nchuded in this report for the following spaces. Low level humiddication might be required duning winter and de-humidification dunng summer i
maintain humidity within these spaces within the ranges specified (humidification and de-humidification sequences should only be finalized after additonal monftoring data has been d)

1. House and Senale Chambers: Provide dedicated air handiing units with capabiities for humidification and dehumidification and ona of the fan cod unit options [stad above for supplemental

Mechancal ” heating and cooling, For fan eoil units under windows, the existing outside &k intake slots are recommended 1o be blanked off to prevent outside air infiliration via these sots.

Systems {Cont} 3 2. Histonc Supreme Courd {Senate Appropnatrons Commitiee Room): Dedicated outside air unit will be used 1o provide ventiation air for the space. Fan cod units will be used to handie the

remaining loads for the space. For fan coil units under windows, the existing outside air ntaka slots are recommended 10 be blanked off to prevent outside air inRiiration via these slots,

3. Govemors Sufe: Dedicatod outside air unit wi be used to provide ventitation air lor the space. Fan coil units will be used to handie the remaining loads for the space, For fan coil units under
windows, the existing outside air intake siots are recommended to be blanked off to prevent outsida 2« infityation via these siots

4. Attic space: Provide dedicated ar handiing unit with capabiities foc humidification and de-humidification.

¢ Rotunda - The Rowcda & not peoaded with any direcd ar fow curmently, This space is noted to be a transiory space and thers are no complaints of the space being uncomforable for the sccupants.
These is alarge stack effect twough this space due to the large open volume. Additional monitonng of temperature and humidity is recommended in Section 8.0 of the report. The additional montoring
of temperature, humxdity and a computational Fiud Dynamics {CFD} analysis could identify how the space behaves and what addional strategies can be employed Io reduce energy consumption and
how to better protect the artfacts.

d. EastWing fowth foor offices: The East wing offices ara served by air handEng unét HVAC-1 located in a penthouse mechankcal soom. The air handing unit and associated VAY boses da nol have
adequale maintenance access. It is recommended thal the air handing unit and VAY boxes be replaced with a Dedicated Outside Air System {DOAS) that serves ventlation air disectly 1o e spaces.
Heating and cooling loads for the spaces will be handled by fan coil units. Remaving the VAV boxes and locating the DOAS unit in the koeation of the existing air handing unit will provide additional
maintenance space for the unit.

6226 1 Buiding Atlomaton System - The entre BAS System is i need of repiacemsaal with 3 new, open protocol based digital system.

a  The pneymatic air compressor should be demolished, and the preumatic tubéng abandoned in place,

b. The new contrel system should be based on an open, BACne1 based protocol, compliant with ASHRAE Standard $35. Propretary controls systems should not be utiized

€. New control panels shoukd be added 1o the buikling as necessary to accammadate the needs of the new digital control system.

d. The FCU throughout the building will require entirely new controls, inchuding: Fan motor startistop, OA damper opendclose and position, CHW valve modutation, HW valve modulation, space
lemp/humidity, and alamms,

@ The differential pressute sensors cumently being used as a proof of flow device should be replaced with current sensors and VFD feedback points.

I The building leak detection system should be replaced, and should cover an expanded area. New areas to be monitored should include crawlspaces, attic MER's, and othey difficull o access
aeas prone to mechanical, plumbing of loundational leaks.
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71311 Immediate To assess the inleror condition of the existing domestic water pipng throughout the buikding, several locations shall be identified and a section of piping i thess pieselecied locabions should be removed 1o
daterming enable the interior condion of the piping to be visualy inspected to determine whether the piping systems are n good condstion, or whether they need to be replaced.

71312 The sanitaly syslem mains shoukd be video scoped for damaged [ cracked piping  The sanitary piping shall be reptaced whive appiicable. The sanitary sewer ejector pumps shall be inspecied for possible
reptacenent i requied

71313 The storm system piping along the perimeter of the building shall be video scoped for cracked piping or blockage for bee roots. The storm piping shall be snaked upon confiemation of any blockage shown
on the video examination

71314 All of the existng poinl of usa water heaters on the upper floors serving tavatories and sinks shall be inventoned, and those instaled more than B-years ago should be replaced. Any point of use water
heater that has signs of damaga andlor leaks shall be disconnecied and removed. The replacemant shall be done coBectively o separately at iher cummeni location. The building engineers are doing a good
job overall maintaining the point of use water storage heaters and replacing the units al the tme bakore their fadure.

713145 Samples of the incoming domestic water should be obtained and tested fo delermine its content, and it is recommended Lhat the local water authority be contacted for an explanation as lo why the water pH
has changed.

71321 1 The hot water generator equipment shall be replaced. Tha bot water siorage lank shall be replaced with a storage tank properly sized to accommodate the hot water demand of the bullding. The hat watar
storage tank temperature shall be increased to 140 deqrees- F and then defivered 1o the building through a themmastatic miaxing valve at 120 Degrees-F to prevent the growth of legionella within the water
storage tank.

Phlumbing Systems 70 71322 1 Existing sanitary piping and the sanitary lift station in the boller room should be reconfgured 10 “clean” up the cument instaliation and repair the damaged sanitary kne fiom the condensate coofes floor sink.

71323 1 Tha dormestic waler piping insulation shall be inspected for pipe wall mlegnty and replaced where applicable. All gate valves that are leaking and/or oxidized shall be remaved and replaced with hull-port,
Iwo-pigce construction ball valves. During the valve replacement the domestic water piping shall be investigated for damage and defective sections to be replaced

71324 2 The existing riplex booster pump shall be replaced. The reptacement booster pump shall be duplex pump setup with a ydroCumilatorbladder tank that will allow the purips 1o remain off when the demand
s kw, The booster pump assembly shall be provided with the options. that can be connected to the building automation system for monitonng water usage and tracking power consumplion.

71125 2 Thee fire protection jockey pump supply shall be disconnecled from the potable water supply and reconnecied to the incoming fire water senvice downstream of the backfiow preventer

71328 3 Pipe insutation shall be provided 10 afl domestic water piping that is not insulated or has expenienced damage

71327 3 Itis recomemended the two {2) water meters on the domestic water senvice shall be removed be seplaced with remdta reading meters. This will require coordination with the ublity

71328 3 The backfow preventers serving the mechanical make up water and the irigation system shall be replaced with the new isolation valves.

71329 4 Al abandoned water piping which are capped dead ends shall be remove and drscarded appropriately. ANl removed copper piping shall ba recycled

713210 5 The bulding domestic hot water needs shall be provided using the same fuel sourca s is used for HYAC building heating systems. The siorage 1ank shall ba equipped with an expansion tank sized for the
Tolal volume of water to be stoved. The hol water system shall ba kumished with a thermostatic mixing valve connecied to the outiet piping from tha hol water tank to serve the lavalonies and sinks within the
building. The hot water genesator and thermostatic mixing valve eguipment shall be provided with options thal can be connected to the building automation system for monitoring of waler temperature, usage
and tracking power consumption.
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T BU11 Immediste | invesbgate and document saveral unknowns whichwil knpact stack sflect (also known as ‘chimney efiect} in the building: ==
»  The cause of the strong air mavement observed endgring the cavity behind the Afiegones,
»  Supply. retum and outside air paths for HYAC-1 in th fourth fioor East Wing attic. Determing if there are duct leaks that would pull air from the cavity behind the Aegories:
s Thelocation and extent of the four large vent shafts surmunding the Rotunda base wal, inchuding possible connections to the interstiial space batween the inner and ouler domes al the base of the
drum;
» Thekocation and extent of all other vertical chases and small anshafts in the interior and exterior walls of the: building
[ 8832 Investigate and documnent the constraction of key locations in the Drum and Doms of the upper Rotunda which may lead 10 condensation o leaks in the intersttial space of the upper Rotunda:

s The possible themmal-bidging at the balcony deck at level seven;
»  Thewindow $ill and leak interception and dranage behind the windows in the dome

8913 Expand the existing environmental monitoring program to incude real ime monkionng of extenor condrons, criical envelopa and inlgrior condions 10 assess condemsason fisk, stack effect and related
environmenial performance issues - Several areas and critena were recommended for monitorng and are detaded in recommendation 8.9,1.3

Buiding Envelope e i
& Environmental 80 8921 ¥ Reduce Air and Vapor Exchange between the intenor and Extenor
Compor=wend o Weather-5trp all entry doors o the buiding

o  Enforce use of vestbulgs at entry ponts, including staif and defivery entrances;
o Instal low-eakage, fully closing modutating dampers on all outside air intakes for AHUs and FCUS;
+  Reduce reiance on “Free Cooting’ or *Ecanamizer Mode® Change the sequence of operations so outside a2 for “iree cooling” s activated when exterior dew point temperature is below targel levels for

the intenor;
& Impl and impy nis Recessary to resolve issues identified by 8.9.1.1 mvestigations and 8 9.1.3 Monitonng.
5922 7 Resolve Thenmal Bridges and Leaks in the Roh:nda - Implement measures and impiovements necessary 1o resolve ssues identified by B.9.5. 1 investigations and B.5.1.3 Monitoring.
I~ 8923 7 Implement the proposed ASHRAE A2 Classes of Contral {See Section No, 8.7 and Secbon No. 5)

*  Provide improved dehumidification i the identified zones. Expect that dehumidificaton wil be requied in Summar s well cool husnid periods in Spring and Fall;
»  Plan for future introduction of low-level humidification in the identified 2ones;
o Introduce low-evel humidiication when all envelope issues are resolved

Existing Conditions Assessment &
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[XR] Immediate All of the Historic Artifacts, Paintings and Fumishings are light sensitive. This damage is cumulative and ireversibla. Although these materials have been exposed ta ight for many years, reducing
ifumination when it is not required will greatly improve their longenity while simultanenusly provide savings in energy costs.

»  Tum off picture lights and all other Byhting that directly uminates the portraits, the Allegories and the histonc fumiture whan the bulding is closed to the public,
«  Enswre thal al draperies, shades, binds and other window treatments are closed when the Senate, House and Supreme Court Chambers, the Govemor's Suite, and the committee rooms are not in
use,

%32 N/A Alegories - The Allegonies are especially challenging becauss of their kcation, unknown method of instaliation and thei integral impoetance 10 e everall interior decoration of the bulding. Their location
and the limitations of the buikding envelope increases their vulnerability to daterioraion from improper emvironmental condifions, which is exacerbated because of the difficulty 1o accurately observe condition
changes. tmproved understanding of the atist's painting techniques, the method of instatation in the building and the paintings' response to environmental conditions in the building will help 10 inform
stewardship efforts for preservation of thesa Imponant resources.

. Cnnhrmatnamafrhledncmmmamaboulmemdwsﬂhapmmsauwmwhmnmwmwmemmmnmmcmum|he1985 1992 Restoration: contact the
Detroet Insttute of Arts for copies of the pre-treatment condition assessment and treatment proposal as well as p k authorizing tre

o Expand the emvisonmental monining program 10 inchude; spacewnﬁlmlwtelauvehmldrryarldlenpemmansaﬂupmdsm!aceaﬂhhinhrsﬁialspmbmmmms;innaed

itoring for thermal expansion and contraction of the painied surlace and the matal substrate; and poliutant deposition monstoning.

»  Coniract with a paintings conservator to surlace clean and complets a detailed condition assessment of each painting using high definition photography to documeni baseling conditions for the

paintings againsl which condition changes can be evaluated;

Contract with a paintings conservalor to develop and train stafl in inspection and maintenance program;

Evaluats condition observations against collected environmental moaitoding data 1o determing consations and develop interventions if necessary;

Install UV reduction materials on the windows in the Rotunda;

Consider instaling transmission reduction fim on the windows in the Rotunda to reduca overall exposwre to high intensity ilumination;

Replace the high-intensity and hot Bsmination sources in the Rotunda with LED fixtwes as recommended in Section 5 Interior Lighting;

Provide protection during consruction.

Historic Artifacts 9.0

933 Poitrasts - Take protecive measures ot the painting levet. Priority should be given 1o the paintings located in the Rotunda and comidors because they are at greatest risk to-damaga from incontilled

Modily the pictisse irama lights 1o allow for usa of LED lamps 1 seduca spot heating and Sght damage;

Continwe the program of conservation treatment for the paintings and includa fabricabon of protective microclimate enciosures as par of each project;
Budget for conversion of the frames of previously conserved paintings to create priotective microcimate enclosures;

Specify that all kaewa Governor's portraits inchude fabrication of protactive microcimate enclosures as part of the project:

Provide protection for the portraits durng construction.

934 Historic Fumishings in the House, Senate and Suprema Court Chambers - As objects subjected 1o daily use, the standards of can for the histodc fumishings in the House, Senate and Supreme Court
Chambers differ rom those that are recommended and necessary for the portraits and the historic fumishings in the Govemor's Suite. However, they must be protaciad from damage caused by
evirohmental extyemes; water; fwe; excessive fumination; dust and gaseous poliutants; and improper and aggressive claaning.

Pitvide ow level winter-time humidification in these tvee areas;

Change the TV llumination sources to LED fixtures to reduce cydiing of heating and relative humidity which can exacerbaie damage bo wooden fumishings in Supreme Court Chamber;
Thoroughly document the condition of each piece of fumiture to provide baseline conditions against which futura condition changes can ba made;

Conduct annual inspections 10 document condilion changes;

Reducemoderata natural ight entry into tha spaces 1o reduca light damage and solar gain with associated relatve humidily changes;

Expand the envi ntal monitoring program ke include the Supreme Coun:

Provide protection during construction

Existing Condifions Assessment &
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935 WA Historic Fumishings in the Gaveror's Suite — ="

Expand the emironmental monitoring program ko inchude this space;

Relocate the tables from their current locations immediately in front of the windows where they are exposed to elevatad levels of natwal Tumination,

Keep the window coverings closed to exclude daylight a1 all times, except when the spaca is occupied,

Follow recommendations in Section 8 Building Envelope and Environmental Comportment fof inclusion of low level winter-tme hunudification in the Govemor' Suite;

Contract with Michigan Antigue Presenation Co. Inc. for conservation treatment of the preces; ensure thal the consarvalors are aware of the conditions into which the pieces wif ba retumed alter
conservation treatment so thal the eatment can ba designed for the conditions;

»  Conduct annual inspections to documeni condition changes,

s Provide protection dung constructon.

0211 immediate | Obsarved several areas of apparent damage from either waler mflration thiough the bulding envelope of from internal phumbing of sprinkler leaks. Therefore, it & recommended the lolowing locations of
water damage be rewewed and investigated to delemmine whether there is an active problem.

Higtoric Anifacts

{Cont) 9.0

LR N )

Room 5103, North Wal

Room E224. Southeasl Comer
Rooms H260/262.

foom 5307, South Wal:
fioom H375, North Wal
Rooms H424/H432 and H428
Room 5405

Room S404

Room 5301

10212 Tnvestigat e condition of the cracked plaster comvoes below te viewn bakconies along tha north wall of the Senals chamber and the south wall of the House chamber. Given the smportance and actve
| use of the two chambar rooms undersianding the stability of these comices i of particutar importance.

?:g’::tstel L 100 0221 ] n order 1o gal baseling inknmation on cunent environmental CoNAIDONS, MONTDY 10ca00nS where the existng finishes are bebeved to be original (the Govemor's Pariorttoom E220, the Supiema
Court/Room 5320 and the north end entry of comdor CN10G). Refer to the specific monitoring recommendations fisted in Section 6.0. Untl the baseline emvironmental information is gathered, the following
is recommanded;
e Avod large or rapid Buctuations in lemperature thal might negatively impact the paint finishes.
. Forspaceslﬂatcomain mnmaldistemper finishes, mummmmnmtm rnomgenerﬂy Inaddiﬁon avoid high localzed relative humadity al the boundary Layer of air at the painted

i & ® 8 ¥ e B A w

10222 2 Identify loca:mswhem histonc fabric remains in Lhe buikiing (plaster. woodwork, sheeune!a‘)humdefuﬂn.ﬂrﬂnmhehﬂdmarﬂmm areas ol remadning, hnstoncalﬂsgmrranmm
fabeic._
10223 3 Once the locations of oxiginal fabne have been documented for the entire inlerior, document areas whmhs:nﬂcpmlevﬂemalm (whether cumently exposed of owvespaniad) through in situ
mvestgawnmdunss-sewmmosmwdrmadpammﬁas Tl'usumdbadmahwmnmmofﬂdeaﬁmhRmﬂmhmdeﬁnmmmpmmmmbe
o developed for the remaining histonc fabic and subsequentty guide fulure
0224 4 In locations where the existng finish is bebgved to be largely original (the Govemor's Fatluﬂoom E220. the Supreme msammmmmmymmcmw}. the exient of remaining
criginal paint should be documented by dentifying areas of iouch-up painting, restoration infll painting and wholesale surface over-painting. The type of paint (ie. dxslnmper of, actylic) used in the ofiginal
and amy subsegu resluabonmm-sstwdmmmmmmthnmmlwmmemmmmum
10225 5 After onginal demmmlhshbmtnnshmbeen identified and documesisd. a thorough condtbions assessment of the axisting onginal decorative finishes should be performed, and an appropriata
conservation eatment plan should be developad.
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