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THE TRUTHS AS I KNOW THEM

 A building is not a swimming pool

 The point of diminishing returns is most often seen in hindsight

 Owners hate to pay up front costs

 Bankers hate risk

 Owners expect architects to know all see all, even otherwise typically hidden 

defects

 Discovery is an imperfect process (just ask Christopher Columbus, Ponce De 

Leon, or any scientist)

 Owners make design decisions on the average basis of three variables, 

professionals on more than 20

 Doctors operate only upon conditions defined by diagnostics



PART 1

THE HISTORIC STRUCTURE 

REPORT (HSR)
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The Essence of the Building

 Not just the spaces and the inter-relationships 
between the spaces…the progression of spaces 
experienced by the visitor.

 The power of keen observation

 Understanding the time and place

 This building as it relates to the architects body 
of work

 The why and how of change through time: 
missing elements, intrusions, and building 
additions



Significance Factors, 

Character Defining 

Features, and Zoning

The spaces and materials that carry 

out the architects and owners intent



Significance Factors

 Tied directly to history and National Register 
criteria

 Associations with important historical events

 Associations with a significant person

 Embodiment of distinct characteristics of a type, 
period, or method of construction, that represent 
the work of a master or that possesses high 
artistic values, or that represent a significant and 
distinguishable entity (design/construction)

 The structure may have high information 
potential for research questions



Significance Factors

Substantiate your conclusions with citations from 

the history and the specifics of the building.



Character Defining Features

 Site, site location, and relationship to contextual 
landscape

 Building form: massing, proportion, and rhythm

 Exterior materials: natural vs. manmade, texture, 
shadow, color, etc.

 Exterior details: style, form, placement, 
craftsmanship, rarity

 Cultural significance of materials, workmanship, 
design features

 Interior, consideration of all the above



Zoning

 With all the foregoing having been done, zoning 
of spaces should come naturally and easily

 The clients program for the building may change 
your first draft zoning of spaces

 A three-level zoning system in easiest to use: A 
= Preserve, B= Rehabilitate but retain all 
significant features, C= suitable for redesign.

 Or, you may use three or more zones with 
different definitions which meet NPS standard 
definitions or even your own



Condition Evaluation of 

Materials
 Make meaningful conclusions

 What you don’t know, so state, and include its 
investigation in a future phase

 Carefully define the material type and it’s 
location

 Carefully describe the extent and type of 
deterioration 

 Describe the source or sources of the causes 
of deterioration

 Describe, at some place in the report, either 
here or later, the recommended remedial 
treatment or treatment alternatives





Ilfeld Building



Sheridan

Inn





Non-Destructive Testing & Evaluation
Note: Listed here are the capabilities of Atkinson-Noland & Associates, Inc.



Mortar Analysis

 Mortar Analysis will indicate components, mix, 

and sand, sand, sand. 

 Results can reveal sequence of construction, 

time periods, and quality.

 Mini Case Studies: US Customs House, New 

Orleans, Highlandlake Church.



Interactive Loops

The primary interactive loops are 

between the sections History, 

Significance Factors, Condition 

Evaluations, and Material Analyses



History and Significance 

Factors

 The history should denote factors and 
associations that help define the period of 
significance, then review the spaces to 
see which were constructed during the 
period of significance and then discuss 
their remaining integrity.  

 Mini Case Studies - USS Missouri, 
Kansas State Capitol, Volcano House.

 Once significance has been established, 
the scope of your historic research may 
change, with more intensity in research 
for specific time periods, spaces, events, 
people, etc.



Volcano 

House



Volcano House



Volcano House



History and Condition 

Evaluations
 Possible historic events could have effected the 

building conditions; earthquakes, tornadoes, 

explosions, etc. 

 Mini Case Studies: Volcano House, Kansas 

State Capitol, Old San Juan Federal Court 

House

 Deterioration of specific materials may be linked 

to historic research. Concrete (SF Bldg), stone 

(East Wing, KS Cap), brick (Christianstaad, 

POCH), wood (MacGregor).



Kansas State

Capitol



Kansas State Capitol



Kansas State Capitol



Ewing Farm



MacGregor

Ranch



History and Materials 

Analyses:

Paint Analysis

 Paint Analysis can tell you about the sequence 

of construction and sometimes details about the 

structures’ history; layering, numbers of layers, 

condition of layers, colors, types.

 Mini Case Studies: Astor House, Harbeck 

House, KS Capitol.

 History may say that a decorative paint scheme 

was in place and the material analysis may not 

show any evidence. 



Significance Factors and 

Condition Evaluations

 Significance factors inform treatments. 

 Preservation vs. Rehabilitation

 Condition evaluations may provide an integrity 

reading.

 Mini Case Studies: Constitution Hall, Hot 

Springs 6 Bathhouses



Materials Analyses and 

Significance Factors

 Material analyses may uncover a decorative 

paint scheme that indicates the space is much 

more significant than research shows.

 Wood species identification may indicate the 

finish use of a rare wood.

 Mini Case Studies: Hot Springs Bathhouses, 

Montezuma Castle



Condition Evaluations and 

Materials Analyses
 A more in-depth materials analysis can reveal 

underlying causative factors, such as: salts and 

their specific components; inclusions in 

sandstone and their specific components; and 

void structures (size, size distribution, and 

distribution through masonry units) in 

limestones. 

 Mini Case Studies: Bents Old Fort, Buffalo US 

Court House, Kansas State Capitol



Know When You Don’t Know 

Enough

 The first rule of the Hippocratic Oath is “Do No 

Harm”

 If you think you don’t know enough, you 

don’t…call in a specialist

 It is important as a professional to keep learning 

by doing, but don’t experiment on the building



Questions

and Answers 

to

Part 1



Break



PART 2

ENERGY EFFICIENCY &

SUSTAINABILITY



Introduction:

What Do These Have in Common?



THE QUICKIE REVIEW:

IN WINTER, WHERE DOES THE HEAT ESCAPE?

A Typical One Story House Comparable Historic House

Roof, 25-28% ................................................... 30%

Walls, 22-25% .................................................. 20%

Windows, 15-22% ............................................ 20%

Air Infiltration, 14-15% .................................... 20%

Floors, 5-10%.................................................... 10%



INVESTIGATION: 
HOW CAN YOU DETERMINE THE AREAS OF

HEAT LOSS FOR THE SPECIFIC BUILDING?

 Direct observation

 Hidden areas observation, disassembly and borescope

 Spot metering, infrared thermometer

 Smoke test, both fancy and the simple

 Historic data, utility bills and occupant interviews

 Thermography, thermal imaging

 Energy modeling: From the simple software for residences to

DOE2, Trane Trace, Carrier HAP, eQUEST, etc.



PRESERVATION HOT 

BUTTONS OF ENERGY 

EFFICIENCY RETROFITS:
WHAT MAKES THE REVIEWERS NERVOUS?

*The Envelope

Windows

Doors

Walls

*The Systems

HVAC Space Intrusions

 Lighting

Interior Finishes



WINDOWS…
“THE EYES OF THE BUILDING.”

Typical historic window: 

Wood, single glazed, double hung. 

Metal casements are also common.

R value ~ One.

Infiltration Problem: Frame/sill to building, sash to frame/sill, and 

sash to sash.

Common problem: Owner orders new replacement windows 

without prior approval of HP authorities. One owner was left 

with$110,000 of custom windows in Durango.

Wood is often deteriorated, two choices repair or replace.

Repair or Replace? If the latter, it should look the same.



WINDOW REPAIR OPTION
1. Remove the window

2. Identify

3. Remove paint and epoxy saturate

4. Dutchman

5. Fillers

6. Reassemble

7. Re-glaze

8. Fix frame, sub-sill, weight pockets, 

sill.

9. Insulate and caulk around frame

10. Install window and weatherstrip

11. Adjust for smooth operation.

12. Insulated glazing versus storm window

13. Interior versus exterior storm windows

14. The advantages and disadvantages of insulating 

curtains



WINDOW REPLACEMENT OPTION

In-Kind
1.Match species, if oak then oak

2.Cut, if quarter sawn then quarter sawn

3.Profile, if ogee than ogee; and so forth. 

4.Glass may originally be cylinder glass−bubbles and 

waves−replace in-kind.

5.Configuration and size remains the same; e.g., a 3'x5' 

double hung. As it must appear the same, anything that 

changes its appearance is a “no-no,” like reflective film.



Are there any surface applied films to consider that can 

increase the thermal performance of windows?

 Hüber Optik 

 3-M

 New Arrivals



SERIOUS WINDOWS

How much of an R value is available?

Normal for energy efficient windows is in the R-3 to R-4 range. 

One manufacturer, Serious Windows offers product alternatives 

with markedly higher values: R-8, R-12, and even R-20. Installing 

a highly thermally efficient window without treating the inefficient 

frame and counterweight pockets substantially lessens the overall 

efficiency of the assembly.































SHERIDAN INN CASE STUDY
The Inn has both double hung and casement windows that were 

found to be in dire need of repair. With the use of Save Americas 

Treasures funds, the sashes were repaired, frames and sills 

repaired/rebuilt, broken glazing replaced in-kind, and custom 

storm windows repaired and installed. All historic hardware was 

matched to replace missing pieces and the existing restored. Due to 

the lower quality of construction in one wing, and the shift from 

plumb and level from settlement, frame treatments were extensive. 

Interior storms are preferred due to no changes in exterior 

appearance, however this is not a comfortable solution for the third 

floor inward opening casements. The ground floor windows have 

been protected by the porch except on the north elevation and 

weather and UV caused problems were minimal. Primarily these 

windows were adjusted and newly weatherstripped. The windows 

were dressed on the interior by classic Victorian era window 

treatments of lace curtains and heavier velvet curtains.



DOORS

The issues for historic doors 

are the same as for historic 

windows: 

Repair versus replacement, 

Repair procedures, and 

Replacement criteria. 

The Sheridan Inn's doors 

were recent replacements 

and it was decided to retain 

them.



WALLS
The hot button for HP folks is any change in visual appearance 

related to the walls. The exterior face is almost universally 

considered to be a character defining feature of an historic building. 

The interior may likewise be designated, as described in the 

National Register Nomination, and in particular if it has original 

material. Again, one may be able to replace it in-kind. 



WALLS AND ENERGY

From an energy efficiency standpoint the shallow depth of a wall 

cavity in a frame building may pose a challenge in achieving 

desired R values. An 1893 building has no vapor barrier nor was 

there much attention paid to caulking. Sometimes one does find 

oakum stuffed in the joints, and always in surprisingly perfect 

condition. 



THE PERFECT INSULATION

The perfect insulation should have 

High R value per inch

Would expand to fill any gaps

Act as a vapor barrier

Structural enhancement

benefits

Expanding closed cell 

polyurethane 

foam has all of these 

characteristics. 



INSULATION OPTIONS

One face of the wall must be removed to spray the foam 

into place so this option is not available where both 

faces are character defining features. Other insulating 

foams may be able to be installed through smaller ports 

behind baseboards and crown molding but cross bracing 

and application difficulties may leave gaps. For 

masonry walls, the situation is even more complex. Due 

to their high mass, R values may be less important in 

the overall energy efficiency reality. The typical interior 

surface is plastered. The cost benefit of insulating the 

interior of masonry walls needs to be carefully 

considered, especially the east and west walls.



SHERIDAN INN CASE STUDY

The Inn has a gambrel roof and thus the walls of 

the upper stories are actually the roof. The shallow 

cavities for walls and roof were filled to within one 

inch of the interior surface with Core Bond 

expanding polyurethane foam. During the depth of 

the winter each wing was heated to a comfortable 

level by a few small space heaters. 

Core Bond is a fairly local company; Bozeman.



SYSTEMS

Overview 

The oversight authorities in historic preservation have concerns 

about building systems when the systems are important for their 

early technical innovation, say one of the first air conditioned 

buildings; has character defining visual elements, such as a 

round steam radiator or historic light fixtures; or adds to the 

experience of the occupants, say an open cage elevator. 

These HP folks are also concerned when the installation of new 

building systems will create visual intrusions that result in a 

loss of spatial integrity, such as dropping the ceiling height in a 

hallway to cover up ducts.



HVAC SYSTEM

The best HVAC systems are unobtrusive, highly efficient, and 

quiet. Hiding components in obscure locations such as attics and 

basements is most appropriate. The systems of choice are often 

hydronic radiant floor, wall, and ceiling located systems, and geo-

exchange systems. Where most of the distribution portion is in 

place and can be left to continue to operate, the focus may shift to 

the source of the heat, such as a boiler, in order to achieve 

increased efficiency. Condensing boilers with the use of return 

water to preheat the domestic hot water was the replacement of 

choice for the first floor of the Sheridan Inn. The upper floors are 

heated by a geo-exchange system with an underground closed loop 

bore field with 32 vertical bores or wells. 



HYDRONIC RADIANT HEAT

When all surfaces are deemed to be character defining 

features, hydronic radiant heating can provide for that 

portion of the conditioning triumvirate, with little or no 

disturbance to the historic finishes. In little used spaces 

where the electric rates are favorable and the ceiling has 

been removed, the low capital cost of electric radiant 

heat may prove a sensible selection. 



HVAC PLACEMENT

In order to make roof located HVAC components the 

least visible, locating them in from the edge is more 

favorable. Sometimes the historic systems of the 

building provide an opportunity to obscure the 

component, such as the AC system cooling tower 

placed behind the two masonry walls of a no longer 

used elevator penthouse at the Plaza Hotel’s Ilfeld 

Building.



SHERIDAN INN CASE STUDY

Tax Credits are a marvelous incentive for 

taxable entities, and worthless for non-profit and 

government entities. As a non-profit The Inn’s 

Board sought a way to take advantage of grants 

and Tax Credits for a solar photovoltaic system 

and for a geo-exchange system. The Inn formed 

a for-profit subsidiary, the Sheridan Inn Micro 

Utility or SHIMU to own and operate these two 

systems. SHIMU applied and received grant 

funding from the USDA.

Tax Credits 



LIGHTING

Lighting system renovations can achieve highly significant increases in 

efficiency. A comprehensively renovated system can provide lighting 

comparable to a thirty year old system at between 9 and 14% of its 

operational cost. This is accomplishable by more effective fixture photo-

metrics allowing for a reduction in the number of fixtures, controls, and 

LED lamps. Where the historic light fixtures are in place, and deemed 

character defining features, the challenges are much greater. The adaptation 

of historic lighting with supplementary mini lights hidden within the fixture 

is one technique. The use of floor mounted torcheres is another. However, 

when the bulb and its character are part of the visual quality of the fixture's 

appearance, putting in a CFL constitutes an intrusion. No HP folks may be 

present to see the Owner change the light bulb, but...



SHERIDAN INN CASE STUDY

In the year 1893, electric lighting was still pretty much a novelty. In that same 

year the Columbia Exposition opened in Chicago and it was soon named the 

White City due to its white buildings and extensive use of electric lighting for 

the grounds, the exterior and interior of the buildings. Directly across from the 

entry to the White City was a big tent and it too was lit by electric lights. The 

show inside the tent was put on by one Buffalo Bill Cody, a developer of the 

Sheridan Inn. The Wild West show exceeded the attendance of the Exposition 

for much of its run.

The Inn had its own generator for its electric lights. The light fixtures are seen 

in historic photographs and from these photographs the fixtures were 

replicated using standard components and the metal was plated with nickel. 

The selected incandescent lamps (bulbs) have exposed filaments and clear 

glass closely resembling bulbs of the period of obstruction. The nickel plating 

reflects the light and the shape disperses the light outward and down. If 

replicating an historic element it is necessary to have multiple sources to 

increase accuracy,

Electric Lighting 



Columbian Exposition & Buffalo Bill 

Cody’s Wild West Show

Although denied a spot at the fair, Buffalo Bill Cody decided to come to 

Chicago anyway, setting up his Wild West show just outside the edge of the 

exposition. Historian Frederick Jackson Turner gave academic lectures 

reflecting on the end of the frontier which Buffalo Bill represented.



Light Bulbs and Energy



PLUMBING

The energy efficiency in plumbing systems is focused on the amount of water 

required to accomplish the given task from washing the dishes to flushing the 

toilet. The HP considerations are typically isolated to retaining rare examples 

of historic fixtures: a soapstone sink, a copper tub, or an ornate wall mounted 

tank toilet. The challenges in placing and replacing plumbing systems in 

historic buildings include: finding a location for vertical runs, having enough 

depth in the floor joist space to attain the necessary fall to a drain, and finding 

linked spaces for horizontal runs. 

The use of PEX instead of copper pipe has greatly assisted in being able to 

snake water supply lines within an historic structure. The other two issue 

areas are solved on the basis of each specific building. 

Fixtures can be selected that are designed for low flow: shower heads, kitchen 

equipment, clothes washers, faucets, dual flush toilets, urinals, and the like.



SHERIDAN INN CASE STUDY

The hotel rooms all used the common bathrooms at the end of the hall so all 

guest rooms were to receive new en suite bathrooms in the redevelopment plan. 

Most of the second and third floor guest rooms are located above large clear 

span public rooms, the predominant wall for running sanitary lines is the 

exterior wall. The toilets had to be located on the exterior wall and on the third 

floor the only standing room near the exterior wall is at the dormer window. To 

gain enough headroom for the shower, it had to be moved away from the 

exterior wall toward the interior (the joys of the gambrel roof shape). Now the 

run for the tub/shower drain was a longer distance. Part of the drain’s length 

could be run above the floor if we used an historic tub configuration, the claw 

foot. In addition with the claw foot tub we could level it out by the feet to 

compensate for the out of level floors. This was making the best of a difficult 

situation as head room for showers would still be limited. The role of the front 

desk clerk now requires them to truly size up the customer and put them in the 

right scale room.



INTERIOR FINISHES and 

FEATURES
If a finish is a character defining feature (CDF), take extra care 

and repair rather than replace. Non-compliant finishes may be 

negotiated. Fire rating on a solid wood door from the late 1800s 

may not bear a UL label, but two coats of intumescent varnish 

as an alternative to replacement can provide a real fire resistant 

door that has been widely accepted in very stringent states like 

California. Sometimes the non-compliant balustrade can be the 

subject of negotiation, and sometimes it is easier to just redo it.

The ADA compliance issues are well known and the range of 

responses is equally well understood.



Sustainability: Carpet

Bigelow Carpet Mills, Clinton MA 

 The effect of production 

on environment

 Recyclability

 Wool

 Recycled Content

 Longevity



Sustainability

Case Study: Ben & Jerry’s



Sustainability: Wool

Churro Sheep

Merino Sheep

Detail illustration from 

Breviarium Grimani

Maintains landscape

Local source of raw material

Lack of local processing and manufacture

Recyclable



Sustainability: Plastic Bottles

Makes use of a discarded material

Maintains what landscape?



Sustainability: Factors at Play

What the premiere federal historic preservation 

agency—the NPS—considers the most important factors 

for sustainability of historic buildings….

























Historic Preservation & Sustainability: Conclusion

Historic buildings must hold their own economically; to do so, 

they have to be energy efficient.



As energy codes become more prevalent, historic buildings will 

need to comply.

While the challenges are great, architects can meet the challenges 

by effective methods and creativity.

Thank you for your attention.



Questions and Answers 



Break




